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PI PELI NE SYSTEM The present invention relates  Received 3 October 2007

generally to a pipeline systemfor supplying fluid,
such as water froma sourcelto a target |ocation. Mre
particularly, the inv ' to a pipeline
system for supplying ?:iielgﬁﬂ\l/\% eér%-gégist arget | ocation
froma salt-water source and will, hence, be generally
escribed in this context. However, it is to be ) )
Tg?spr@é?aft Byeptien relatesy ganarally iR erpipelinaraystee farisuppbing fluid,
LBh st | . ; , ofU i o _
s 808 R} SIS0, 6 B8RP b Pmenton
rélatesdio. a pipetihe sydtaqndoresippbying frfshf wateh tovat largetdo@ation from a

BHateEISarGe iy Ensiis 15 Qenerall Klgscriaed disthis context
HoWas\Rr! R 1918 USH tappRstiafc@Uhen hes BRARN gﬁ\gsr{t%'hgﬁla be éjtilized in

opul ations. 15 Various solutions have been propose
Oﬁ'lﬁr anplicatienigckiding byt sohliméed dh.aheagmoval obtentaminants from
hawever, such proposals are prohibitively
w?i%@é@c}tbér{l%ﬁg& - up, prohibitively expensive to
operate, unable to provide sufficient fresh water for

ociety's needs, inefficiently use society's val uable ,
Tgsmeqt@é%m@y of fiiggBsWaigh|iy ard@vebingreasing seblgas in today’s

Y i ntrad n ' le | = I
SBELR uty FEEALE E 4, F888en Hloh 81 raupnt ano
régionp soppaliting |dngestopudatemst o i nf and communi ti es such '
as, for exanple communities in rural Australia, is to
provi de a desalination plant on the Australian coast

VeAbuk k@I ARMa! pRR! be i :E‘J;ct) 5 f redifg SBRRL 9 water shortage

transit the 25 desa , .fresh water~by a i pe
prableme Ganesally homevet ysuchguriopoaalsfaregtrohibitvety. expensive to set-

o SR B, £ 30 B R LB ol B S osh wator
foretsociztpswastesl anstitieal Yusa! sdgetyat aalRAfK pbWer redBurces,
ocean. 30 It would be desirable to provide an

uadesiranly iadd B cranibeRRe gasr eBURTIeNs. My infredhice wdesirable long-
B MERbRRracY 0o o ar angerent Tor
probl ems i nherent in existing proposals. Anmended

O%r(]eeg}(istlin%Eé{féA{)%sal for providing fresh water to inland communities such as,
for example communities in rural Australia, is to provide a desalination plant on
the Australian coast for the desalination of ocean water and then to transit the
desalinated, fresh water by a pipeline to the rural community requiring fresh
water. Currently available desalination plant technologies are expensive to set-
up, expensive to operate and return unwanted and highly saline water back into

the ocean.

It would be desirable to provide an alternative arrangement for supplying fresh
water. It would also be desirable to provide an arrangement for supplying fresh

water addressing at least some of the problems inherent in existing propbsals.
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it would be desirable to provide an arrangenent fReived 3 October 2007

decontami nating fluid. According to a broad aspect of
the present invention, thePe is provided a 5

SRR 8 e_pi 1N stem I
PSR SR R, B BHAR HieahASbG: B byapinating
fludburce for transferring salt water therethrough, and

at |l east one salt-water desalinator. 10 E_ach _
salt-water desalinator is in fluid connection with the
AddorgihgPido @l bRsad eRpBLi g el b Elinldht d
th(g flgrst pi ggal ?g’%to t he gt é(/eé%@t Irc])nég' E)%Sgth nat%p%nvIde a
despglinatinsspipeliae systes.pr ovi ded to desalinate at | east
part of the water drawn fromthe first pi peline. 15
Each desalinator is in fluid connection with a second
T ipklime sgsteAn Hodesbe FirR P S e BARRGI YR a salt water source
h(?elggl [ natgr and a target ﬁt | et, sucﬁ 9 hat t%_e wat er
for fransfaH gl water Aherethreugh nand et Bestonesatswater desalinator.

transferred to the second pipeline and therethtough
to the target | ocation. 20 At | east one desali nator

Eachciallwater dbsatihatoals imgfluit asheectidrm aith@ha &t pipeline, enabhng
an air _intake co ured for, in use, feeding

ncl.udes g‘éjg
SaLﬁrY"aJPng be drawntorn fae fiest pinglinette theméleass anegdesafingtoy. The
t
deSAMAGE k¥ Broided R abbamidle TeAanide b tdd el fanp from the
firsigielingt the target 25 outlet. The pipeline system
may include a third pipeline that is acting as the
salt water source for the first pipeline, the third

EaphpﬁbSélfhaﬁ@* M inn il SnREBRGE LR Y %&ddribe Ipugél[n% extending

peline. The third pipeline is provi
besan fRsh 'RgPedver fesalinsitgrendea wirght 80itletl duchathet the water

t C ertin alt re
thlfPRde 1Oerf HRBRIRZEEL i 0¥ [ idestiale o, HBbsleains i second
pipeline @nglithetstimeughyto thetargstltie@onbe part of a grid

connecti ng ocean based salt water sources to a

pi peline systen(s) in order to provide a netvvorlé (cj)f

f h t 0 region.
A e85 NELBEsd RIS, SOHRL A g e’ GG Spnamber
inckel@d an air intake configured for, in use, feeding an airstream into the
chamber to generate a generally non-vortex airflow within the chamber.

Thus, the second pipeline is provided to provide desalinated water at the target

outlet.

The pipeline system may include a third pipeline that is acting és the salt water
source for the first pipeline, the third pipeline being in fluid connection with the
first pipeline. The third pipeline is provided for replenishing the first pipeline with
salt water upon the desalinator converting salt water removed from the first
pipeline into desalinated water. This third pipeline may, for example, be part of
a grid connecting ocean based salt water sources to a pipeline system(s) in

order to provnde a network of fresh water throughout a country or region.
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3 1t is envisaged that the water that has been PCT/AU2006/001748
desalinated will be fresh water. The salt water Recdib&l 3 October 2007

first pipeline that has not been desalinated in one
desal i nator may conti nue tigough the first pipeline

55 BBV a0 i B8 der i s biap ealifgionnal be fevuvater

a dam reservoir, catchment or other fresh. water ‘
reserve, while the salt water source may be the third
The psalf nkateprint the dirstapipelioel thatshas roé been edésliedted in one

e r . .sour coul d al so be, far exanple, .
A Bl i, bl LR8HER Tab ot pbaifer fivarh S daher or final
dédeinat®sianbe pipetinkl on nay be used to desirably reduce
the salt level in such rivers or waterways by taking

water in fromsuch a.waterway, cleaning it and then

t ' ' e ter 5.1 jis.t . ,
THE SR M by WM ot B i B, catoment o
other éreshywaiber hesame, whilbdliie saltwatensbiee mayistethestalrt. pipeline

The present invention nmay be used to renove
OIS QFRqant s from such a waterway by taking water in
fromsuch a waterway, cleaning it and then returning

it to the waterway. 20 It is to be appreciated that :
It ishdo beuapweciated thet theesaltetvatar spupmendsuldoalsottieg rfor example, a

st OplrBlasBefCor i ol s AP Bise PERSRSH ToYSTTRB may be

udeRE t®desirdbly RIRRENhe! SHMERIVEPIn BRYNh HR/rS &F WaterhBIRYS taking
contam nants from such a waterway by taking water i1n

watesin §Qohsucirs watearawmclearlieaitiang thenaaturningrit to the waterway.
outputting the clean water into separate clean water
storage catchnents. The cl eaned water may be

It &pppo bprapirectatsd titatube dourcéd RBuldalsé er fiver oOivatstely with some
%ual ity it can be returned to the natural waterways.
OtRE 099@1@ Ritiery beaidles galt hBe dresrttdnaniion may diesused to remove

c zﬂ?ﬁﬁﬁ 18t Huch%h AL Hay ,ﬁ_gtéiﬁﬁqﬁn%tgr’nfna*‘rgﬁ?gpeﬁlﬁ waterway,

ong the pipeline system rex esal'nato
cleagingbibahd thetrexbtatnirgit o frepwiatdredyr egi on al ong a
pi peline systemso as to provide desalinated water
for each of those regions. Anended Sheet JPEAIAU

It R0 A8 QpréfiatedBthat the source could be the settling ponds, or other
similar source, of a factory where contaminated water is produced as a by-
product of the operation of the factory. The present invention may be used to
remove contaminants from such a waterway by taking water in from such a
waterway, cleaning it and then outputting the clean water into separate clean
water storage catchments. The cleaned water may be appropriaté for re-use in

the factory or of such quality it can be returned to the natural waterways.

The system may include two or more desalinators located at desired and/or
convenient locations along the pipeline systém. For example, a desalinator may
be located at each populated region along a pipeline system so as to provide

desalinated water for each of those regions.
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Recei ved 3 Cctober 2007 4 The system may be modul B T/AU2006/001748
inform including a plurality of desalinators Received3 October 2007

connect ed between pipeline systemsections. I't is
envi saged that multiple de4alinators could be
Ti® drmi ri [ N; r TR o) G N :
betrgv}/ggér{ﬁamggl fg svvamt%g;J Idsrolunr g%'m?’o?%({lﬁlp% épi %g[z%’}lrt]yee&fm@égalmators
cawecteshpetwaen pipelingetstenntsestion8ei ng nodul ar, the
system may be arranged in any desired layout. It is
envi saged that, generally speaking, each of the

It desevisaieds shaomiukiie a@@m@orségo@aoy@e%mwemﬁ {8fs, in

pi Pel i ne system sections woul d ocat el t her above
paspliglePbin grisiwark babyeafesaalinwatar soyced Gorcihirdi pipeling sbction)

d and, optionally, third pipeline
a sde%?%rgﬁgsgﬂg&breat e a desalinating nodule that may be

connected within 15 an overall system such as a grid
gar  net [k to other desalinating nodul es and/or
HnGemoRlasy dhe nsystemi By, ben asrangedhisy aayr degised nayowo It is

e one
eriiseiRinhabaeteral Sheallil, BEofREMETEralhdidB WBia be located
aboyergrotiod sarat thengipelind sy/steem dectidnseaobldobe tibeatbi I'either above

é%second Cﬁnd optional third pipeline section for
or é\%Wigﬁ(ﬂJq e nodule to be connected to other nodul es
and/ or pipeline systemsections in any appropriate

| ayout. The present invention is also broadly directed
Each deselinatohmay bieocoonbinech with Isstdeswabndaandnoptionally, third

PifRIRE RT3 Effatser HST et BB BPiEingh enthe spnnected within
ani ovénaliesystemablichVaiseh gid &, ndtwiitk b StheP&delindd modules

f&r{ di spersing water within the chanber, an
ang{fp piRgliBg wystem oseationst dn e durtem atrangsimentapwoapedmore

_ 4lem oedti , ; pooat
e EhRials By e Bfloh i PREBER - BalPuba PRl i che

chanber, a neans for providing a 30 generally .
ex ai.r streamwi thin the chamber. Prefera

- bly, ,
Eagh (ghdulesTey JRCIRHg ABINerions yanseer baih ends aéepsh of the first
setd s harvtdtiohBP Third QgEENﬁ”é)Qé‘é%tti‘SH Rt gﬁ%g%gﬁggwéaﬁ%t to be

| PEA/ AU PCT/ AU2006/ 748 Recel ved
connected to other modules and/or pipeline system sections in any appropriate

layout.

The present invention is also broadly directed to a desalinator for use in a
desalination pipeline system. The desalinator includes a desalinating chamber.
The desalination chamber includes a salt-water inlet, a water dispersal unit for
dispersing water within the chamber, an evaporated water outlet for the removal

of evaporated water from within the chamber, a salt-water outlet for removal of .4
non-evaporated salt-water from within the chamber, a means for providing a

generally non-vortex air stream within the chamber.

Preferably, a condensation chamber is provided for extracting fresh water from

the evaporated water.
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5 The present invention is also broadly directed t%cg/‘;“gftgi/g?;zgg
wat er di spersal neans for dispersing water ent &F‘Hﬁe‘é

desal i nator. The di spersal neans includes one of a

shower, spray or other wat r di spersal device, through .
leIptbse'mtlﬁ(/erﬁtﬂﬁﬁ@a%ﬁdbrobélﬂdﬁ@&ééq a%vawtedl fe?srab means for
di spersed in the desalinati'on may advantageou
digpaiséigiwaterenterieg ai desslinaton Thetdmecrd;\ain’neané)mohldes one of a

A A AL ENT N L

is 8idgersed.general |y renovabl.e fromthe chanber and - :
pi peline system or it can be returned to the
salt-water in the first pipeline, which would result

d alt. within
Tl v e e e in PO SIS bl o atintiho i soruspended i
the raip stream lhetheedrmm@@k b)DlaﬁgQﬂ@tableSBﬂQ méAt. For exam rﬁ)le the
esalination ch ers ropriate for differe

%ﬁﬁm%yat?? ghspe §eraym Iﬁ@g %\ra@qmqn pads.i on

chanber shapes are: A cylindrical shape that is

taller than it is wde A pi peline shape that is
Salf igegenaraly remowblalfrorﬁ@hé'bbapﬂmsimdq;méhﬁeh@ystem or it can be

R B0 SRR R SR P e S o Gnrossec

cohbeneamobﬁ@al@wlthmhélﬂr&rmﬁéhrv gas m xture may be
supplied to the desalination c yanber in place of or

in addition to natural air in order: to i ntroduce a gas

PR AP B B LN AR O0L HGBR Shavec

debalhatipinceharaberst malyaie ﬁpbﬁrdiﬁna@@%radlﬁéﬁédt%ﬁphéa%rfs ‘Er)ﬁlmples
desal i nati on chanber. The gas mx I n

Of88§§'H%%‘?§32'H339%ﬁ56mQ%ﬁhél@% ariil |y be changed from
30 1ebyidicA Shddd AR ol Ié)rm;%%ﬂég Wagherard Lhe

evaporation proce d to reduce the

tenpepipeline shdpstthaths eNdrahahiias this t aki ng pl ace, or
to restrict the evaporation process in order to

prevent or retard the evaporation of sone

T o . PEALAY E U2006/ 001
h%g[!grtgé\%g@s &et %@Qﬂ%gﬂ'@ﬁémb@ R4y gpﬁggélﬁ/ 500 %y any
suitable means to further increase the efficiency of the evaporation.

An alternative gas mixture may be supplied to the desalination chamber in place
of or in addition to natural air in order to introduce a gas that will be of some
further benefit. For example a gas may be used to render harmless a chemical
or biological agent that may be contained in the air or water in the desalination

chamber.

The gas mix in the desalination chamber rhay optionally be changed from
natural air in order to induce or retard the evaporation process. This may be
used to reduce the temperature at which evaporation is taking place, or to
restrict the evaporation process in order to prevent or retard the evaporation of

some contaminants.
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6 In one form the desalinating chanmber includes aPCT/AU2006/001748
salt catchment for collecting salt produced i nRegeived 3 October 2007

chanber. However, it is to be appreciated that the
salt produced in the chant®er coul d be fed back into
Irt 8e oA tH e@éélnﬁtnﬁgfch%%é?%braees ﬁal?%%?dr{#‘%?t for collecting

processin he tafget outlet or er Sui
salbpseduged in the Qbamt}@ej Howeyvest itris tOhiee sapreciatechimabtthe salt

pidRct R e ol BRSEH Hac infinihe, ik mineliBe Tenppliection
arid poskite grasdsingray the tﬁﬁééteaﬁﬂet & ofrlep §Lﬁt@‘6§all%c%fnon in the

sabt suspended i n unevaporated salt water
Pipgting ﬁwﬁém 10he gt cadelynent may bélprovidad pinptbevittanaher or may
I Preferably, the salt-water fed
f°¥'?$%m§?‘2%%?§jr ﬁ%ﬁ'bm ine is heated prior to reaching
each of the desalinators. Heating of the salt-water

cecur any suitable means and, in a preferred
It f%m |%°m@é?t@tﬂyg$?t Zemevak ofysale frome theeehambert e1aybbg achieved
re of
b)ﬁ@aet '?3‘?%55\%1' i EQ’E %t[lﬁbé’n%ﬁﬁg’\n%\%pgfétgg%g t%v%F% and fAbn retu rning
S%@M@MM@aﬁﬂter&hpmagmMmdﬂﬁtﬂm gbsmertcmm&matures of wat er
being fied to each nodule. It is to be appreciated
that it is not necessary to heat the water to boiling

Preférably, tRE sahatfieied BORSHAY WFE ﬁlBé‘nﬁ;@yh@zﬁebga {d?q? reaching

chosen gas m x of the desalination
eaﬁﬁ‘yoﬁw%deaﬁtf‘@é@réuﬁeaﬁmg Cpfahel salt—wtaxppbycmtouorby dmiy isgitable

PR §C it si bl e to nce
meday Sofr BB Blkited B, i neBy8T Bl 5Siah delige henter. Preferably,
thé ealtgraide idhsatcaVial 4 edthperiu® SYatleasdiusse @fW|%Fm$§ﬁIC|ency of
25 operation. In this respect the present invention
the sygem eperal Wd@@r%mthﬁ hl@hercﬂe@mrﬁtgi resof water being fed to
n factories. Renoval of non-evaporated salt
earv?gtrgréswreomwthl n the chanber may be by any suitable
means, including by a solar water heater acting as a
ItltgerrmS| hono 30. the salt- vvater collected in

Precialed bl ibfs PanesRsReeY to J&ﬁ@fefm’awat%ﬂy boiling point,

'wﬁawi?’eroferﬁﬁél%MrgaﬂﬁaP?né&ﬁﬁg ihOth e&‘?d/s% Ss $Akio esallna’uon
n% d re

fromor towards the bottomo the c er an
chpmbes, butet Mayhe pdmtageousﬁnmdedlcﬂm‘etpphbﬁ’tﬁiﬂd.AU
PCT/ AU2006/ 001748 Recei ved 3 Cctober 2007 7

It is to be appreciated that it is possible to enhance the cost effectiveness of the
system by the use of low-grade heat available as a by-product of another

operation. In this respect the present invention lends itself most usefully to

~ cleaning water for re-use in factories.

Removal of non-evaporated salt water from within the chamber may be by any
suitable means, including by a solar water heater acting as a thermosiphon on
the salt-water collected in or towards the bottom of the chamber. Alternatively, a
pump or screw may be used to remove the salt-water from or towards the

bottom of the chamber and return it to the first pipeline.
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Preferably, the desalinatjon chanber includes an

means for assisting in extracting evaporated water
through the evaporated water outlet. The extraction

Priefarablytie desalinioheshamhberfih@ides %ﬂeéﬂrtdgﬂan Wgﬁnﬁrw or other
ower ed by any suitabl e neans, including by solar

'b . . . .
a"ﬁ‘b‘@v@ﬁ”e&ﬁfdﬂ%m%ﬁ% fr gasigdinguini extracting euapoeateddvdter through
h ' j ' Lrztight, providing the .
thgrg\é?‘g@?kéd;%%t% %@ﬁécﬁogfahné \?\%@lapt'?%c%\rﬂer&r bipey RE)_L@heri' qir-flow
gerierating neansatiagrise polv@red bgraty Qﬁi‘l’@dlé&he&%l%&l’u,@ﬁv% b)6 solar
make it favourable, the energy cost of the solution 1
POYRS %@[/?re%%%pf’&‘@rpﬁg- expense of a |ower percentage
of water recovery) by wusing an external intake and an
exhaust on the airflow. Since the nett anount of

In gnerajgrred form liee ﬂm?mmtmmd:hambetdist die-tigh) Fﬁ“rb.\/i@fng tthe g?reatest
that exits the system and since the amount o
a e%tgy)?fl S%tant owﬁﬁs‘?ﬁi é‘?ﬁo‘)éﬂé BihoueRt i egerigip 1sduptiens, where
henmichtsl ddriditi eOf 1  th@n Ntodf r Qi
T R T e R, R el ot oo Sduton
m%\é@deguged t(At e pupgyse aha lbwenpeaoerigge Ll wakempbanesy) by

fL gt l.id. that has .heen extracted
us#n:go?nﬁ %éﬁfeéré?/ls'{?%r@b da%@%ﬁﬂsgﬁ?rb{%ﬁ@d E’V‘f'ncl udi ng a heat
pan or other evaporator. The result of enploying the
.exi -energg inthis way is to further 20 reduce the
Sirgs éﬁ‘ﬁ nefdamounkof gnargy istel the wistes yustr gqual the. arount of

cnSRIP K AL 558, 8 M5y d B 50 e

al’so be capture o further _
teropereiteres may e less divam eids (binsulltich iseastsd)! an=phéu drihergy

i f i tapl e choi t b de

meriidorhan BRE Rt RS Haterhe Toskeiid b nelechabiimenergy can
. oY IR ) r

bei n the irsgtlwgn t ﬂsg@gr{)gﬁ nes alpgﬁg&]?ﬂ%ﬁﬁ%%e Igﬁeegdracted

frofothedsystren thy ey quitable. meakevinsledirtghen Sysitepanayr other:

evifiratttc T Belf o Bl ne Extiard ™oy iR thieweuiatadurther
reduce thee gedightitdnet volumé Soft thed&olidPRESE gfy]‘fl@gfviv_ﬁgtit.i Un some

.. may be appropriate to generate differin ates |
cir %@ﬁtaaﬁegoth% vater dhus sevapesatedd cani algopbeetaptesd fnyfurther

ot : i ded, | di
a2 s Bt BN el MieForal B B rendi ks the
dryingeoffipratgsssecasditable dhuicedmpispbl intige ¥ ERA dPpHthfsEd

to potentially different extents along at |east a
portion of their respective | engths adjacent Anended

TheessiindfefY gibeite s88RPR0RdI8e means for pumping the salt-water

-in the first and third pipelines along the pipelines towards the target outlet.

Likewise, the system may include means for pumping at least partially
desalinated salt-water in the second pipeline towards the target outlet. It is to be
appreciated that it may be appropriate to generate differing flow-rates in each of
the first, second and third pipelines. Any suitable means for pumping may be
provided, including solar power, and/or windmill generated power.

]
Each of the first, second and third pipelines may be insulated to potentially -

different extents along at least a portion of their respective lengths adjacent
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Received 3 Cctober 2007 8 each desalinator to redB€d/AU2006/001743
heat energy | osses to outside anbient tenperat uReseived 3 October 2007

Any suitable jnsulation type may be adopted. The
desal i nation chanber may al8o be insulated to reduce

' nbi ent, t ! res.
SR USRI fofteafEe h3al Endidl e IE Uit cibienblemieratures.
Angduitableliesulatioretypegyay @@uadopiedt of evaporati onv, and

to increase the rate of condensation, the ,
condensati on chanber may include heat exchangers to

Tlﬁ@'d'ééﬁlir?ﬁl%fng?:he{rﬁﬁéﬁ’ R e I%ﬁ rb%gignggfrag%degég Féj(ﬁ%bse?lh%g g%rgeégy losses

process to the evapor _
totquisideranabiabt enipenatirey. Any shigalsie a«maiorowp@hﬁgr“ﬁ BE dddpted.
air stream may advantageously be pre-heated. e air
stream may be preheated through the use of solar
Thead @esthRNfenemdrggrefandint of Q@ﬁg&%’ci% AXaditd 30LEabOWhe rate
rade 15 heat, OfF by any ot her ans. 1n anot her
ofaeprlansation. fiecsendensationt ciamber mayaiiguds heat estchangers to

' ' l't-water.. Th t hod .
relf[]r‘:rh Pélj’g%@{/ frgg(g\feﬁéh gtﬁfc'gun frger cg)ﬁ%pes%\tloa etgrgggﬁsd?q) dhe evaporation
probessier through a salt-water inlet, dispersing the

water within the 20 chanber, supplying a generally
non-vortex air streamwthin the chanber, renoving

\ r : ! c er .t hrou a .
T4 IR EHAPHPL o VAIE B I S B RgN shathei B i stream
maﬁladvaaﬂageoﬁslgrbe/vpt&heathéde Thbaal‘b%’tfregirhmt@y%é ﬁrehea;esd through
| t-wat tlet. 25 The evaporated water may pa
th%?@ﬁ W ?‘ﬁ%ﬁ?‘gﬁlﬁ% beat ﬁ%l?g}gef?netheewp@f ﬁt/@lldﬁhhatl@w grade
t i ndensati on chanber. The salt-water
hég?’s%rg?ysg:ﬁd%@g%%%@any sui table formincluding, but -

not limted to creating a water sp:ray, shoggr, -
] ZAt | or, ot her ter dispersa orm Wit hin
In rthE BBt el Bt entios B oegly” decia 1A o mthod of
deshimditig | saltivaRst eTthac msthod 29RdINGEs Ofeédﬂﬁqzugglt-ﬂn}é%er into a
path of the dispersed water to assist in the capt ure
desglinatigosharebeidrergh erealiweter intey, diepemsinmetivewater within the
i t : i ing. evapor at i.on ds.
chibel SBBONT of BerBRANT RBSIHEN A BeamShuBih #RS chamber,
remBEAgAbe RBhALIBA064(@0 roAB theReli@mbe oG ehesvapiRdted water
outlet, and removing non-evaporated salt-water from within the chamber

through a salt-water outlet.

The evaporated water may pass from within the chamber through the

evaporated water outlet and into a condensétion chamber.

The salt-water dispersal may adopt any suitable form including, but not limited
to creating a water spray, shower, atomization or other water dispersal form
within the chamber. Preferably, the stream of air within the chamber is directed
across, against or through the path of the dispersed water to assist in the
capture of evaporated water. The water may be suspendéd in the air stream by

any means including evaporation pads. The air-stream may be preheated.
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9 The nethod may al so include renoval

salt -may be returned as suspended solids in the non-
evaporated salt-water throdgh the salt-water outlet. 5

TAS endBbA ay B! lgFIhH@ereHﬁﬁ/EI ﬁﬂsﬁ%lgﬁoﬁ?‘wﬁh%@crﬁrn’\t%r thBugh a

entering the desalination
salesutielb Howaver etheesalh mayviss edturredd as isespgnaddd sbkds in the non-
esal The t hod al so i ncl ude
oF ﬁtq 'taWa@f¥$ n}‘otﬁefsé WalGF BUIRE: or other 10
devi ce W|th| n the chanber to enhance renoval of
evaporated water fromw thin the chanber. Preferably,
Themethed mait iscluget heatingsthe safthwatér priantméentatingtheidesalination

oo 30 A Tapi g, U8 EOREDe) S Dt

systeepended solids. Preferably the salt water should be
renoved fromthe desalination chanber and then
returned to the first pi peline by any neans that wl|

t e | | re d.. 20
THE H8hod Rfay? RECHAILS Boefifind, B BRI, ifhing e other
device withirthedetsahbaato emar\mt l@momw‘eeéporatted Wdt@r #6m within
thal%grecq%{t ed that the systemcould be used, w thi
l[imts, to renpve any inmpurity in vvater or
any other fluid i ncl udi ng, but not limted to, the
renoval of salt. Thus, reference to "water' is to be
Prgfereblt, dwisaltwatercouttht igin fafid remraunioatiory withithd firstpibeline.
reference to "salt" is to be understood to 25 include
reference to any water (or other fluid) inmpurities. In

- Sdlhwvaitéremp@siled fromiiel dedBind6sh rcﬂ@h%ér‘?n@%%h% ®Bth dissolved

arrangenment for decontamnating fluid
angk g¥piRNPd: 80lidsotireferBblyatheasale sater shoedpbesemoved from the

dés%ﬁﬁ ibrP Bhaf QF %n Stheﬁirrgiéqrﬁ&g t(g);lg?e g%qtqién?lnﬁ‘%ééy Anyimeans that

I ne SysS

WltblppeWem&hesUemi‘ndmj sélidsfremdetoptatoireat ed fluid source
for transferring decontam nated fluid therethrough,

and at | east one decontam nating unit. Each

RASSSAMANG 19, 18 hod AR BB B b0Bmetng
werT/ IAOJ%@@I 00748 be Renpeeviatbd et tth esys&aA could be used, within
practical limits, to remove any impurity in water or any other fluid including, but
not limited to, the removal of salt. Thus, reference to “water” is to be understood
as including reference to any fluid; and reference to “salt” is to be understood to

include reference to any water (or other fluid) impurities.

In this respect, it would be desirable to provide an arrangement for

decontaminating fluid.

Thus, according to another broad aspect of the present invention, there is
provided a decontamination pipeline system. The pipeline system includes a
first pipeline extending from a decontaminated fluid source for transferring
decontaminated fluid therethrough, and at least one decontaminating unit. Each

decontaminating unit is in fluid connection with the first pipeline, enabling
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decontam nated fluid to be drawmn fromthe first

The decontaninating unit is provided to decontani nate
at least part of the decorftCanmi nated fluid drawn from

el A4 8o A8, AGFERETR bR O ok s one

deainteminatinghurie Spectecuntaeiretingnunitisi providedtio aidoAtaminate at
t aj get O¥t| et, such that the fluid that has been
legg A nhiee decpniarinaiedo flvidhidsawn non fe ifist pipeline. Each

déééméﬁf?ﬁétﬁgt LiRit i% gﬁtmﬁggﬁxgggﬂghim a’*’seb&fi‘&:qi@élnﬁe extending

decont am I ng decont'am na
betweaenceactEmsipectivmartecontaniinatésy anit and-ad tatgdteoutlet, such that the
tream.into

A IhA S B 08 ogobriitgied oRerhchidhatis Tl Beftorod t
thal rsféc%WdW'gili@élfhet. he chgnpas: dhe eééérﬁﬁhihét@itdtjrﬂ?oipéludes a

al so broa directed to a decontam nati ng
degantaminationecmmben. neactoohainper intludassare air-iftake configured for,

incFcroisranth ahctln dBiebm e, REScBmbSE R aahitec degpealy non-
vortdedirfiovd withéh Seestsahbemi t for dispersing fluid within
the chanber, an evaporated fluid outlet for the :

renoval of the evaporated fluid fromwthin the

: t.anj | i tl e I "

TS BRSE r AEETRA HeB o5 pBA Tl ror use
inclaadbmntaambt?mnﬁpmnéosysiﬁmvi'ﬂi;]élgie%o%mﬁhétzigg I:unitt ri]nc:Iudes a
- t ir- streamwthin the chanber. Further,
deantemnationosnarabes Jw ghampetincides a decantaraingiast Buip inlet,

e : £ 1] . ont.am . .
= TSRPS0 OB IR i
ouflawiar, theprrapoeal of Hbe évapatatids (fleids dtondewitltia, thehichagiber, a

ich fluyid and i i spersed. 25 Th resent, .
oo iihaen flb BERLTRr PBFelal ' i eitisatd oefiasafuid from
witigia otHeakhaaibend ahbuhdmedhs okt hredidinty | @eRef§dhd8-vortex air-

contamnated fluid into a. decontam nation chanber
strearg yiin threeldmbai.nat ed fluid inlet, dispersing the

fluid within the chanber, providing a generally

non-vortex air streamwthin the 30 chanber, renoving
Ferttegror thee dhvidntiod ts' dnobdly cliresterr tohaoflgil @ispersal means for

IGRATRHIA Rk PTG 3 CSRPUIATNAIOR N AaRCE e HUgRATSE means
in€lRBEaBHabeY .§H0Wé?, SHidyebr ofNER ARG dRiRSLal d&RY, AHrough which

fluid passes and is dispersed.

The present invention is further broadly directed to a method of
decontaminating fluid. The method includes feeding contaminated fluid into a
decontamination chamber through a decontaminated fluid inlet, dispersing the
fluid within the chamber, providing a generally non-vortex air stream within the
chamber, removing evaporated fluid from the chamber through an evaporated
fluid outlet, and removing non-evaporated contaminated fluid from within the

chamber though a contaminated fluid outlet.
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be convenient to hereinafter describe preferredReceived 3 October 2007

enbodi nents of the invention with reference to the
acconpanyi ng drawi ngs. The Wdarticularity of the
draw ngs is'to be understood as not: limting the
precedi ng broad description of 5 the invention. In -
It twid beaoa)m@‘(ierﬁi turteréinaften ddisegbanpreferced aambtbdlm‘erﬁs of the

inBAorT R reFirihae o be GRopRBBRYBgaieinire T eoRarEway of the.

@M&h{{§ itd Be er@i'e?étbémt hét IlnﬁYﬂgtthQ récéfihg 'b‘PHa@fdegcnptlon of
desal i nation pipeline systema cor Ing to a seco
theribgiitiemt of the present invention; Figure 3 is a
di agranmatic | ayout of a portion of a désal i nation
pi peline systemaccording to a third enbodi ment of
Intthe dpawdiRet i nvention; Figure 4 is a diagrammtic plan
view of a desal i nator according to one 15 enbodi nent
of tHEUR dd&rd diggrammalie, |3F0@hﬁéamqr§0laotﬂlaagemhmtlog pipeline
Fi gure
YRR ittt 1913, R EPanb B Rint or e KRG iepgb T on of

desaﬁ:lguaet Pds gujzgjramenatitylayem of hysirtich of d dedditation Jplpellne
s a diagranmatic | ayout of a portion of

 sy5tRm A aring (3 A ecoR e@wlmeﬁm@r@geﬂbwnmﬁt X

errbq::{ 0R8B i8fa H rég ﬁtla %Tﬁ c%:r‘n SR ed%élr?\aﬂon pipeline

magni |ed Vi ew esa |na he pip
S)@i}&s’ﬂ @acoidihg éo aahmdl embd?—:hrglenteoﬁtherrgselet ivéstion;

o) BEALE 4Bl BRALYRD & ¢ AelE e aceoRing o one

erhbedinierf ofthd Blﬂ@@n’tﬁﬂ/enﬁéﬁe”' ng to FI gure 1, there is
il ustrated a portion of a desalination pi peI i ne

systdgHiR0 5 e giggsammeaticy endnviey phihediasadinatarsitlustrated in
FigiReiine 12 extending froma salt water source 14 for
gransferrl ng salt water therethrough. The system 10 30,

i nclﬁjgeﬁe 8 is anothvart represrbtiorabp thel BortibheoS@édalivatieh pipeline
18 is in fluid connection with the first

SYsiehe Sall'"uﬁgra({%j R BigEEhhect i on pi pes 20, 22. The
conrpﬁ;ﬁg,teop is {ii%g @%tfgw,té e desal | n '{8]( ge%é.jgﬁﬁ@tiéﬁ ?)TBeline

Syg%%m;&g:dn?éfga foarttaehdwslimant eﬁ/\mewesmt inestiomnat ed
in tﬂ?&und aI | nar%génlﬁed view of the desalinator of the pipeline system
illustrated in Figure 7. | ,
Figure 9 is a diagrammatic layout of a portion of a desalination pipeline

system according to a fifth embodiment of the present invention.

Referring to Figure 1, there is illustrated a portion of a desalination pipeline
system 10. The pipeline system 10 includes a first pipeline 12 exténding from a
salt water source 14 for transferring salt water therethrough. The system 10
includes a salt water desalinator 18. The salt-water desalinator 18 is in fluid
connection with the first pipeline 12 via connection pipes 20, 22. The connection
pipe 20 allows salt-water to be drawn from the first pipeline 12 to the desalinator
18. The connection pipe 22 allows salt-water not desalinated in the desalinator

18 to be returned to the first pipeline 12.
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18 to be returned to the first pipeline 12. AmendeBCT/AU2006/001748
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2007 12 The salt-water desalinator 18 is provided for
desal i nating part of the sdi%-water drawn fromthe

first pipeline 12. Indeed, it is envisaged that the

desal inator 18 would convert a portion of the
bealsaltvmt@r desalindtoedB isgrevided ter desaiina’mag %arﬂ.&f ttie Balt-water

[
e iy e R el Bacle oeBuc s enyBabiey i oine esalipator 18
wobie ¢aHveet a Yalrict of the yélﬁmétérQﬂgfﬁbhﬁ'ﬂvéiérp (51?e7d%sa7iwé'ibr 18 is

that the desalinated (evaporate wat er
ing fKidycoaneatienrwitls the secamd f pipelink t 24 t édendingntetween each

BB D2 TVE (1GRT o RBH A 2 T o oo 20
stahcthad ¢ise aleshlinatedi (BehpaTate veésttee RebAdd mmhfehéeéi%hégr 18 is

water source 14, the third pipeline 26 being in
transiped i tonthe skcem@ pipelite 24 pehe ﬁ@CQQdVLDlaebne 24 carries only

8. The third pipeline 26 is optional,
dé‘s%‘(an fﬂéféd %sﬁ a@ﬁg?

I nc in this enbodi nent for replenishing
the first pipeline 12 with salt water 15 upon the
desal i.nator 18 q sal | nat i % salt, water_ renoved from

B i1

The, PIRgling; sys elnclsles ma fibird npipeling 2 extgnging fom dhe salt
watr isburée e, aRERRH ! ip ém{éeﬁétﬁé’iﬂ |H fup&'éb%ﬁ %ﬂéﬁnfv?giltlhe first

or nore of a dam reserv0| r, or o
pipgling 12 edaray eonngdtian pipe E&eTlsaIthlrdvallmlmeo% de ob‘ﬂloﬁaly and is

TN T
upsal theddesaip@idr 18 HethlinRing! Y8y Wa’tér*"re'fnli'(!)\?“eef fioRfHe fn%E@ipeline

resent invention may be used to desirably reduce

alt level in such rivers or waterways. 25 Although
not illustrated, the system 10 nmay include two or nore
desalinating nodules (Fig. 9 illustrates a system

Rafetdncenn thestrgedutie 1 dutesp. gématalc?nuﬁ’d@fst@éd to include any
desal i nati.ng,nodul es could be | ocated at desired

ONgrefy Biore Of Fedfrrantesaniin Gaipamanb AR othes frshewates regemvenwhile
thd @alt E@&t@r %ngﬂeeﬂ ?ﬁé}”ﬁ@%hé‘ f%%éﬁ' ltr@%’rbe]'%) re@@%ﬁ Héthe salt

12a of the first pipell tron
waier spidrce| ‘rfbboulel ddo 3@, wdexmppbolaaéélyc)iamlagedtri\/@h o2 vaterway.
In %lstljégpé&' Ehe Ir seelnI rllr(?vezn%on maytl) a éc!l g €éeswably reduce the salt

level in such rivers or waterways.

Although not i)llustrated, the system 10 may include two or more desalinating
modules (Fig. 9 illustrates a system with two desalinating modules). Any
number of desalinating modules could be located at desired and/or convenient
locations along the pipeline system 10. Each module- includes a desalinator 18,
a section 12a of the first pipeline 12, a section 24a of the second pipeline 24
and (optionally) a section 26a of the third pipeline 26. If the optional third
pipeline is not used then. the first pipeline sections may be in fluid connection
with ‘each other, or the first pipeline sections must be separately in fluid

connection with a source of salt or waste water. For example, a desalinator 18
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first pipeline sections nust be separately in fluid
connection with a source oft¥alt or waste vvater For

AR\ TAR BTE BRI sy BRI oot B 95 sth ptereat oach

of thost ddcatlomsg t-he pipeline system 10 so as to _
desalinate water at each of those locations. It is
envi saged that each of the desalinating nodules 18a

ItWQHhﬁsQ?iﬁg@g%ﬁ%ﬁtﬂ? d%a?ﬁﬁ%tﬁ@; fjé%erﬁéanﬁ ﬁﬂllg e hicted lﬁ

source a targe ver e| n

senekibeiwedrhihessait watércsawclda d4iaraba pargat eutled16r Haweeer being
ar allel. Each nodule 18a ma

e SRSt Core iBealbriatsi ammors masiiesH8a prded in
paRilel, €ach8aocame fﬂé’ﬁ"dggﬁclﬁﬁétrﬁ&?estﬁébwﬁrésdé@lngﬁ)r 18 if desired.

arranged in any desir sequence
Thpeaodulgs 1éacﬂ1anplthree systehesedRensvwoay dbetmrrérﬁgéd)maarqddeswed

s Red IR JenZeAE SokaBoRy oo ahane ciodURsudEe would be
locatdduaesve ofroantolthe 1ZBelidd by sGR §é&’tloﬁ§nﬁ1%‘}/t ngloEQFed either

respective pipeline sections 12a, 24a, 26a’to
abeysPh RRlowe@oUBfAs of adj acent nodul es or 15 plpellne
sections. The desalinator 18 used in the desalination
pi peline system10 is illustrated in greater detai
Each Iﬁncgiulesne‘ludés aofinéctofhd2de2ab] pab d6r E8nhéttingdipe @spective
natln nber 30 (see al so magnified inset
BB REAIGTS HRG R ea fnthehiaalios S901oTs phedisest wodules or
m?éhﬁ?%@&ﬁﬂm‘nlet 32 for receiving salt-water fromthe
irst pipeline 12 via a connection pipe 20 and a
wat er dispersal unit in the formof a spray or
0 |on t he chanber

T RS B, SESBbb h S STAER o Ristton

greatmaiatdil i FidiResal, 15 888 $. Ghet dSsatinhtora ﬁ{clLﬁ:{Eseé 'd’é%allnatlng
the chanber 30. Salt tends to collect at the

chambere3¢ Ka%ealscsm%gmﬂ%w@é provigediindfigatd §) rEhlmxzbdmber 30

T TR e —

vid reosomhédtiom pipe Z(Dl@m@ieé ket @léﬂmsalslﬂﬁﬂﬂﬁtﬂé RSt BF a24pray or
Vi a conn and a salt-water outlet or

ct
Sy TYBRNead 4 PBRTAISN. e dermbon 0 miludes ot salbester with
inéreRdbd 4HimedsBopATS o 3Pe ddlfness of the salt water entering the

chamber 30. Salt tends to collect at the bottom of the chamber 30 and may be
periodically removed. The chamber 30 also includes an evaporated water outlet
36 for the removal of the evaporated water from within the chamber 30 to the
second pipeline 24 via connection pipe 36, and a salt-water outlet or overflow
38 for removal of non-evaporated salt-water from within the chamber 30. The
overflow 38 may instead be located at any suitable location on the chamber
wall.

The desalinator 18 includes a salt catchment 40, through which any non-
evaporated salt-water from the chamber may flow before returning to the first

pipeline. The catchment 40 may also- be provided for collecting salt produced in
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i ncludes a salt catchnment 40, through which any non-
evapor ated sal t - wat er from1t4he chamber may flow before

théQIHéfrﬁbé}%G Q—lé\pév%' irohn a @Eti’v@%mlﬁkﬂ i\gf%sgglu% tedrfﬁx:igure

al so be provided tor coI
3)Am§eu p@n@med IhEththa?ﬁﬁ'érAl&aaﬁhaﬁ)eﬁétBbacﬂEﬁﬂb\ﬂ@éifl?st pipeline

O‘f"ﬁﬁ??@%@?ﬁ@é&%h gpchgsm ?efsth? 5@@@t thleiz ‘g@péotr@; suitable
Iobziit&)rﬁéﬁ thep piehyisterh ). IR cLEHALhCAO Il BeBiRlided in

into the first pipeline 12 for ion an
thg gaharpper ﬁﬂo(@@s@‘?l’n@em 21 BéntRigyes 3¢)uurj ats ilGsteatea} hedy form a

cation in the pipeline system 10. The salt
se?étrét%bélﬁmth% may be provided in 5 the chamber 30 (as
per item218 in Figure 3) or, as illustrated, may form
arate chanber. A solar water heater 42 is in

A gPlﬁfd‘?%h satardt? t?elﬂ/\ﬂiéﬁ aoneettion bepiean thesfits? pipeline 12 and

| t,
thé %tagﬁk}?égb?% ﬁég?g?% ?ie %‘%%&t \X/ﬁ,%yst% eér‘gltv\gw %gg%@érature that

mayp freo it rmtaﬂ)cyvééﬁpmxlmetdlyb 55Cer piigr tdﬂ@nt‘é‘rmgaﬁie 2Hamber 30.
i ncreases the | evel

‘%e}at ) Bgﬁa@n e{f an“q’géﬁés thealemel Ofa@/aporailqmwghmtyue ahaanber 30.
In Q‘Iﬁi&l\ﬁé;ﬁﬁﬁé &Hiciehsy e g@@%w&r %%%g th\p'l ﬂ'éeafzﬁz?mggr 30 is

chanmber 30 is 1ncrease secon

inGfagsed i ncl uded to act as a t her nosi phon renoves any
non-evaporated salt water fromw thin the catchment
40. The non- evaporated salt water is extracted

A sdcand)Bokir PRaldr A0 naEberiReridka tb"ﬁ‘ctféﬁéttheﬁrlgﬁbhgﬁ réfMoves

Vi a pe 500. 20 It i's not necessary t
anMeHPBT%’aQPéatQQeéaltlWa&fnél’qrmdwﬁhml dhe apatchment oG iThe non-

oV S R 0% DAL, GRS T Bl S

pipsdine 1& viatgigs 508at ers, punps may be required in
addition to the heaters if the heaters do not al so act

as thernosi phons. 25 The shower or spray device 46 is

I‘
ispordods s s CERSHER 01 R g ooicatons i
maynber thag cher dieatrtoar energa sounoeweads battee chbes! MY type of

: t-water is
heétjé?s H%R/ 8& use Cutgaljgbt%e case Jth gthg? eaters, pumps may be required
in addition to the heaters if the heaters do not also act as thermosiphons.

The shower or spray device 46 is provided within the chamber 30 for spraying,
showering or otherwise dispersing the salt-water entering the chamber in a
downwards direction from the top of the chamber 30. The salt-water is
dispersed to assist in the evaporation of fresh water from the salt water. It is to
be appreciated that the water need not be sprayed downwards. It could be
sprayed, for example, in an upwards direction. Further if the water entering the
chamber is to be suspended, for example in evaporation pads, then it does not
actually have to be sprayed. It could simply be poured into the chamber.
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wat er need not .be sprayed downwards. It could be 30
sprayed, for exanple, in arl@pwards direction. Further

AhfalF hﬁak@u%r S@BtFEi ut‘é% 4 BRd %ﬁg;ﬂ?@(nﬁ'ea fbf’f é{'%pﬁéweergl’ly non-

for exanp n ev poratlon 5ead &o
veordex airl gtrea‘nemtaa the chandyerdacrbss,cagaidss onphrpul theustesiver or

{ h d Sheet AU _
S*%f%?‘? RUoWs Fabater & E@'ﬁ?ﬁéda§s'§:t‘8b§’r%/ Hseplingiiom{eyaporation)
pfdteake 48 (see Figures 4 and 5) is provided for

feedlng a general [y non- vortex air streaminto the
chanber across, against or through t he shower or

er _to fur r Si st th
THE Harien 30 1 ﬁ@bﬁs%’a%n exlrdctiof SIEad T Sk dingnfhs egporated
waturl mdmmmm@map@tat@@ watar %@tlépeaeweaékﬂrétgudnhﬁhn 50 may be
evaporated water through the evaporated water outl et

payerethiy é‘k‘b’r%ﬁbl@n”@@ﬁsww the illustratackemibpdiment, is powered
o7 4 S0 BB, N oLk b 45 1) BRI P e

commedtinn tppel 2B8e | ocated within fhe 10 connection pipe
27. The desalination pipeline system 10 includes a
means for punping the salt- water through each of the

Thé rdiésaﬁhzﬁ’l‘?dﬁ rbﬁ)él%eaé%tém §6 iREIBALS NS nedarL R Qﬁ‘rphn{ﬁ the salt-

target outlet in the formof one or nore punp
water ubtaughe gpch Lofkﬂaw first pmfémemgyemcbml@ pipetihed2s towards the

ey R e e
SYBIEMON) mi@rLRjeBUﬁﬁéné fb}t drhpiHg ideabffated vﬂi‘t@?ﬁl ﬂé‘;%%o%bpelme

be sol ar powered, mlls;, or any other su

24 tewsards Aheraras quiltet |Ir|l m%fcrrm etionearhmore puepsi (net lllustrated)

TSRS oy DESOIM SARSEA B E I SRR i
respective | engths adj acent or near ht heosl\/:?al I()E?ts?:je

Ayl S Bt Eeh Bl aupsinmda) aepom Phpaingsss and

thire ;ﬁﬁélﬂee% ard m%ufahéa %Icmgogff le2St %%o‘?ﬁoﬁ QP hfébrr r%%ge%twe lengths

peline 12 may form part” o
acga@ﬂming’emeMe(@asahlnlatm T&t@ajeducé:hgat enéigydoss¢d&s the lower

otk ihb Rt e ltf&ﬁuféﬂgéu't%@teirﬁswlﬂﬁ@? bineyBay he adanted.

The third pipeline 26 or the first pipeline 12 may form part of a shell and tube
heat exchanger 501 (as illustrated in Figure 6) or other similar device, with fresh
water vapour flowing through and being condensed in an inner tube and salt
water flowing through the shell surrounding the inner tube. In such an
arrangement, the salt-water absorbs the energy lost from the water vapour
when it condenses. This increases the temperature of the salt-water entering
the chamber 30, which improves the.overall efficiency of the desalination

process.

This mechanism for recovering. heat from the condensation process can be

achieved using heat exchangers or any other effective means. The recovery of
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the energy lost fromthe water vapour when it
condenses This increases tlBe tenperature of the

o Sor P D RO g e R e

it stdux:elsﬂbh aeitisendrgy coscoMaeidegaliggtior protetse
condensati on process can be achieved using heat

exchangers or any other effective neans. The recovery

e gk A BT SR T o

d@abldetlen ichageezr30 thyroadhahe aﬂewatebem@tlm Tihee sladv@eer spray
energy,cost of the desalination process

iR Y GTPToNRa SEANGER { R BRTWISE WabRSe e Nadiad  Salt-water
dWmRhH dl‘)etﬂr%ubﬁttﬂet&?améerd?@?ég{g%tt_}ﬁ % fie, e air lntake 48

through the Salt-water inle ower or spr
fe@dma:gem@aﬂp WWSVOI'EXO&IE istream ity dnwcbemihes ﬂéra@sss; rmgamst or

thpoq.gih ﬂ'vet %ﬁé\év ?{SPF@’ Wfﬁaa%dy rchga ag 50 gsasts in

exjentingl thy eveiporatctieesi Wawﬁ@mgmﬁe tehapéﬁa@é@%tépouuet 36,
across, against or through the shower or spray o

Wh'@aﬂ@a-qwaperateq‘rﬁ@lteo@ﬁem reyRovesh fremn dke icbamben tlmugh the salt

BB AFI0R HI6CYR0 S TR 95, RIS or v e

catethnenibd@r is renmoved fromthe chanber through the
salt water overflow outlet 38 to the first pipeline
12 either directly, or via salt catchnent 40. 15' The

TR @@ktion Faﬁn5§0nﬁ?/ybger %{8&1‘3%‘} aé‘theptdb%rble d{ewce For

sui t abl e device exa pre sure cont
exarmmjet raatme;;SWy cbetrot deoddtiistated)omay|be presisede toncontrol

xtr such .that air pressur
sty Eahi B Gristo Dingy Ste it ol bréScie i fus, Sxdrasiign pive is
méh@atﬁé@séﬂ £ |bWek Navdiethai- th§UPFesf$%re ! BRAMERIA 3G2Bych an
al so be used to draw air into the chanber from outside

arf%ewtcmtﬁo basedotocdraw @ir imite the ehambes fm’dq,lltSlde the
h%ﬁ% ?ﬁgtgggn{rgglpﬁg a heating unit to further heat
a .

water on Veri ng the chanber, to further
increase the operating efficiency of the desalinator.
e neal! nge 38 Irrtlayrrlllamluk()jee g %L}g’[lng cL)J\pllllg’crtc(g(il“'urtherloheat thg skr:\ t-water on
entering the chamber, to further increase the operating efficiency of the
desalinator. The heating unit may be solar powered or powered by any other

suitable means.

The salt and other heavy impurities will tend to be left in the bottom of chamber
30 below the overflow outlet 38, and may be periodically removed

It is to be appreciated that the salt-water entering the chamber 30 need not be
heated. In some climates the desalination process will work without additional

heating. In these climates the nipeline need not be insulated.
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25 suitable means. The salt and other heavy i mpuri PCd4AU2006/001748
will tend to be left in the bottom of chanber ®Rpeceived 3 October 2007

bel ow t he overfl ow outl et 3 and may be periodically
renoved. 30 It is to be ap eci ated that the
Tbelsa{t\/\mea_*/r beneaidved frb® &MAolR d8sARRELMSstBA at an ny suitable
eated. In sonme climtes the desalinati on process I
Q@8HRN-wi t hout additional heating. In these climtes
the pi pel i ne need not be insul ated. Anended Sheet
| PEA/ AU PCT/ AU2006/ 001748 Recei ved 3 Cct ober 2007 17
Alrheressilie migratiba tubes\802 hiynbe prolides! RrdarRRAbiMALR" pressure

| ocation. Air pressure

b§iliEes Tﬁgm&é{s@g‘:}@?s bd8hr Alenge dtheorsyatagn afl Dn cAliematively,
p@s§ﬁfél E:@)ntrél RBLIRSD fe < f;gimo With it SR AY %ﬁ*?\%ersnt 4EVA ppgg{ed water

system 10. Alternati pressure co
emplmgpenaw hehused tterrelaasenbeﬂerﬁtnm@ww@a@@ RIS pressure in

thgi%&ggag?@g@ﬁ? eﬁ\lt%?”e WSR’sr 3 ?"feﬂ %@Fbﬂge %t goégggé gygcg%/n may
bé\lu‘sedrk’ﬂ itivatl the ﬁénﬁbﬁléﬁ diNstrL S $haf -is Yraly ﬁs iRth ﬁﬁﬁ?%l&naﬂon

be used so that the non-vortex air Stream

v Staggmzmﬁcsour@dj@@m thﬁmndansaﬂmnsﬁage (8B8R0f the mocwseed

fromthe condensation stage (364) of the process. The

desal ination pipeline system 110 illustrated in Figure
Tl idesalimatioar plpélnﬁ@@ysternﬁislﬁ©C1I§stFé3ceH hg Fﬁg Gt D id Gimilar in many
illustrated in Fig 1.. One notable diTference

regeegiget? tthe %X%‘F@mﬂ 01@'“&?&”@'[9111@1 ilSgureatl. t Bees abtablat difference
bétﬁ/bb!ﬁnt'h%g fg%t@mst he éﬁgcpﬁ?ﬁgrthgr?g%% asratl afﬁre@turnmg from the -

pi pel i ne I'S punpe
Chamefoéi%ﬁhtm,’thebdtrsﬁ Weﬂaé myz assplhmbeﬁolﬂ@f Qfg/ @Ugﬁlai%wered
i s powere

thefndbio B hER Ay salbt Bopsiad PUR 1841 Madys emiragiment

t O
thd S niﬁéﬂ%ﬂéé@?n‘% I AR gl partel, 1L TME 1o ifer the
exracorsfan 180 of the tresglinatispebiambeo 18gst em 10

illustrated in Figure 1. 'One notable difference in
this enbodinent is that the extraction fan 250 of the

Lilckasiad, thetdmliﬁbmbﬁrpeﬁﬁe syht‘én@Q‘i\@ ﬁlﬁ%tl"éYeéllﬁ"ﬁ@@r@@"i@ similar in
_unit 252, rather than a sol ar panel
MY FesRects 1o sysltesn 11%@@@@@& inaftigore dh & notatle sifférence in

thlgﬁrﬁﬁﬁmmerﬁ?y ﬂﬁﬁﬁ@ e%(’i._’ra e(SF gf?{%%‘?ﬂ %apﬁatlcohnachamber 230

Is results In sa
is powered by a wind power umt 252, rather than a solar panel. A further

difference is that the desalination chamber and salt catchment have been
combined into the one chamber 214. This results in salt and other heavy
impurities continuing th'rough the first pipeline 212 towards the target outlet
rather than being left in the bottom of the chamber 230 below the outlet 222a.

This embodiment also does not include a connection pipe between the first
pipeline 212 and third pipeline 226. Instead, salt-water to replenish the first
pipeline 212 is first passed through the outer shell of the second pipeline 224
via connection pipe 252; the second pipeline 224 being configured as a .shell
and tube (or any other suitable) heat exchanger. This salt-water is then

returned from the outer shell of the second pipeline 224 via connection pipe 254
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i mpurities continuing through the first pi peI i ne 2RCT/AU2006/001748
towards the target outlet” rather than being | efRecéived 3 October 2007

the bottom of the chamber 230 bel ow t he outl et _222a
Thi s enbodi ment al so does & i nclude a connection

L pe t fi ne.,212 and thi
PAREREPHESRe' P, Sl waltr MBled I¥ 15 Rl s hmier 244 after
eintnﬁ?lthe Bhasbien 3812 rétarddd &t tH@EﬁS@?ﬁlpbnﬁé’ 299 6 RGtheHEShtinue to

of the second pipeline 224 via connection pipe

thegyext desakiraion ereen tp thecharmbeng3@onfi gured as a

shell and tube (or any other suitable) heat

exchanger. This salt-water is then returned fromthe
Refereing sbefiguref 7 ttheres & @ndingied @hitNgorfidd ofi 8 @éﬁmlﬁ‘éﬁd)@rblpelme

ed Sheet | PEA/ AU PCT/ AU2006/ 001748
3{%&%@. \%/EQj 'gAg? %eeFaerbﬁ defsllm@mmalpelm@,tsygﬁep@ BilRds zopfigured
I

as:gl\ﬁat\é’ﬁf' cﬁﬁ #ﬂ‘ éf'%é‘?ezé"rag rlsJ ‘r’@égf ne ?%% llgﬁég?oqfnte%ﬁon with
a ;bmmlpupaimm:ﬂﬁ ()wlalchhsra sountdenoewhste Waterp@xtl a second pipeline

S A RN L TGS A T

ateaahigerbufst ﬁ@ﬂr't%sféf)ﬁﬁg%s%ég\(atéﬂh félztﬁrcﬂl jram t he

desal i nati on pipeline syst I's configured as a
water recycling system There is a first plpellne 312

TG S RO L SV B etd DETH A 8 ot

cléaﬂi?en) HTle® desalirtatdr 868 isvat fiid c@ﬁhé&fﬂrﬂﬁltﬁ‘iﬁé\’ﬁ%’t pﬁpé‘l@a%tﬁ2 via
wat er. source_314 10 and a target outlet 316

CQNESEPR MiReRy 3R and Ivd-cthe Renredtionuripe 3ﬂ9ealkws mste water to

4 bémggé\}gﬁag%rgrtﬁél rsf"'ﬁ@%;mg#@ J@@tt |nd§S%}"%@§té’l]§? i'lﬁ%?’f;%rinaectlon

piped2ecliows waste water hit eleapegén tiedSsalinvitar 3 1IES EdtArhed to

es .320 a 322. The connection pipe 320 all ows
th%&@ Zli gfl% 15 be drawn fromthe first pipeline 312

into the desal i nator 318. The connection pipe 322
all ows waste water not cleaned in the desalinator 318
Theydeealinater st provided for clemnpigpait of t3d MasThevater drawn from

ofSHL W 3B Sckeliodd SEL T, P50l B o
cdnnéﬁ@l portion &f $iavivagieeratdrahtol fiesH aeddr, %bodesﬂﬁawl%@ is in

convert a portion of the waste-water into fresh water.

Lﬂﬁh&%@%ﬁl% é{vlth tha seicond npipeling B24o axtendingn batween Hee waste
ter

wa;tgﬁrgfggr 2 an ttlﬁ%f%rgé{ 8{)&%’(%?@5&%&@%&@ R% 63@\[96 gtich that

thei gesatif@dteds wabert b&tduced in the desalinator 318 is transferred to the

second pipeline 324. The second pipeline 324 carries only desalinated, fresh

water.

| The pipeline system 310 includes a third pipeline 326 extending between the

waste water source 314 and the target outlet 316, the third pipeline 326 being in
fluid connection with the first pipeline 312 via a connection pipe 328.

A magnified view of the desalinator 318 is illustrated in figure 8. The desalinator
318 in this embodiment includes a desalination chamber 330. The chamber 330

includes multiple salt water inlets 332 for receiving waste water from the first
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the desal inated water produced in the desalinator BC3/AU2006/001748
is transferred to the 25 second pi peline 324. Ttl&celvedSOctober2007

second pipeline 324 carries only desalinated, fresh
mater The pi peline systemi®10 i ncludes a thlrd
wast e mat r, sour

2 di b h
PBEIT, A2 g T GRS SlBndtbS T, (i D o (e sk water
|sb§gb|’@9ed How® ﬁdrﬁ'ﬁe%ﬁﬁ%éﬂe?ﬂnb@té m3henid b%ép@r‘a%h'? s (not

via a connection pipe 328. A magnifi vi ew of

l”d%ts%ﬂeﬂhatrbromet@m the ahansherd 380 ﬁ”lcgl.de@ 8ot Thaste water with

. enhodi ms i ncl ude

|ng S n&irf(‘rent%ﬁ(gﬂbdgr\k%%% comgaraq g],e 53ce Sﬁ@gﬁond'@sthe waste

watdrt épteeingadhle WAhATber NB30.S BBaktd OKillr ESIRICY | RItHR YoBtom of the
vvater fromthe first Amended Sheet | PEA/ AU

A3 dn oepteu thatasflyehied thoeugh dhe 2yeporation pads and has
n‘ﬁm@‘ééh %&cﬁ'ﬁfée'dalalg H'e@a@fi%gﬁg\'/vggtreg eger’gi%nr Hbvt%g' ﬁl@ a fluid

caraleictiont3S. Wihatbswaid? (withoutestagpenaied wolidslis fetdined to the first

il yst I n operation, the chamber 330 incl udes ‘
P‘H%t'"\ﬁaéf%e“aép Vieng (GOREERINRD iR 824t YSHI @yvmrepnate-

0] t I r
ST 4, MY 3 A A o v

rebonednY\ust warie is batrbeled3d0 rémoviaitfesmtcudiet BER. Thas:hechber 330
. h th t d t bee .
alh ifies A odtsRRRa i MR AR THE cotfdnsRlaR sbampes 364 in

‘this émboalméﬁmemt HipHioR3 tonNé&ich WRHHRY e(/é(bér%ﬂéﬁ chamber 330. In

suspended solids) is returned to the first pipe lIine
th@lembeﬁlnmmdbgmgeosat@ chamder Bﬁ@ ipicpelegyy seianghitiags 366.

reve égsu@%@ ﬁgsgérF&é@g%ﬁsganflﬁ%mﬁa ér L&‘?’ &}? |)@poration

chmsb@r 330 extracted for renoval fromoutlet 362. The
chanber 330 also includes a condensation chanber 364.
The condensati on chanber 364 in this enbodinment is in

Ré‘ductfanB‘f Ct@ ?ét'u 8 ihotd@oRUBREA R %‘ger %4 %ﬁgrﬁalsgs the

his enmb e condensation C 'S COO0
arbgusbbfafreslm |water suaﬁﬁ Heat Irelabsed Qmungetuefcmmlsatlon process
cond |on e ev oratlon chanb

caf gavaR @PPB‘M B v%%igpaﬁﬁ%afr I fe rapaRatian Ghamber 330.

Ad&ﬁ@?ﬁ)@f hé&find REhERFRN Frhuﬁmlé‘@@&;%ra%nfp’a%%r(n% &djacency of the
out put. Heat released during the condensation process

sajiovaten inlatsadd2 gad dbe pasalination Ghﬁfhbalt 330y camadyentageously be
us%\ﬁ%%@rtebgg tgﬁ?gpgﬁorgﬁgn.

Any appropriate heat pumping device can be used, but the use of solar
powered heat pumps and/or high efficiency heat pumps can be advantageous.
The recovery of energy from the condensation- process and the input of that
energy into the evaporation process are advantageous in reducing the nett

energy cost of the evaporation process.

In this embodiment, solar chillers use some heat from the waste water before it
enters the evaporation chamber 330. The efficiency of the solar chillers 368, the
recovery of heat from the condensation chamber 364 and the input of that heat

in the evaporation chamber 330 make this advantageous.
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Addition of heating in between multiple evaporati oRCT/AU2006/001748
pads (note adjacency of the salt. water inlets C{&zeﬂndISOctoberZOW

the desalination chanber 330) can advant ageously be
used to increase total evagfration. 25 Any appropriate
heat punpi ng devi ce can be used, but the use of solar
power ed heat punps and/or high effl ci ency heat punps
Ale & cireulatrdhtitraggivtise deShknatiecouteaniberl 380 ersiny arfiow tbAtrol fan
3f(gndensatl on process and the input of that energy
to the evaporation process are advantageous in
reduci ng the nett energy cost of the evaporation
rocess. 30 In this enbodinent, solar chillers use
a6t Walar i3 rasiiantagecastye presheatdie befarei Enteelngethe telvaporatlon

cl‘%ﬁﬂ?ﬁ 3 Sd %@?shé‘ﬁg%yﬁ% T@I?ge g?gc{qlétﬁbg o, af {Iqa;gé]gte 875 and solar

tube 3drsadteminaha fipspigditheadeb tAR) 4R
l n iﬁ?e evapor ati on cphgﬁber 330 nake%tﬂﬁllﬂs&fnggg%?%qg’%s heating

iyalspeshown, peforayt mtﬂaﬂe@ﬁda)t)‘Hd@n@émgl pupel 320. Air is

L RFous e tchigt ot ™ S o Bion Pamber 330 i this

ereb@dmfem\astr@ avadebiriztioachfdfat pERE B7DYarkN solbeRbthdpérr 574,
entering the evaporation chanber 330 in this
enbodi nent using a conbination of flat plate 372 and

M&®) Aethdéddfordréh e i ahaforfvéle(tﬁ B Agé%&f ﬁ% a?@lglency of

an. addi ti onal” optiommal 'gas heating  unit
the hggamalinatioor process Be:aaaseedelmhaelyhfbowowmpérawrd@ Rfre  still

advant a eated before it
adiftadeolinehe, ARER! Harerihmsan 1aH6 dvaniags o6 meany low-grade
heatrbogiicaent usi ng a conbi nation of flat plate 372 and
sol ar tube heaters 374. Many nethods for preheating
the air and/or water can increase the efficiency of

I 408 AREONEh LoBIGH g, P 74 JE6EIeR 6% G sl hand end of

F:gumenfr andad tjembr@wa n%aglee oho8EBNity O’ 38fe ]%ses may
odi rent an optional gas X

d aiita sour ces. B
adydntagequsly e gd ﬁdttﬁethlel gesalination ah@ndier 33Qte @thér amzfease
th@eﬁn@l@?ﬂ&?tdf@ﬁé a

advant ageousl )@Q%égggd(g'o@sﬂtl%}% %5&"18(33&%' negétfﬁagﬂe %ﬁé

330 to either increase
Figure 9, illustrates a mulfiple unit installation 410, the third pipeline 426 can be
seen to be in fluid connection with muitiple desalination units 418.

The present invention provides numerous potential benefits.

The system can be built in a modular fashion, such that is can be relatively

easily designed to suit a specific application.

Being modular, it is relatively simple to bypass a desalinator in" the event of
desalinator failure,. repair, maintenance or terrorist sabotage. Further, even if
one desalinator becomes inoperable, the remaining desalinators in the system
should still be operational once any broken sections of the three pipelines are

repaired or replaced.
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20 the efficiency of the process, or to have sone PCT/AU2006/001748
other desirable effect. Figure 9, illustrates a Received 3 October 2007

multiple unit installation 410, the third pipeline 426

can be seen to be in flui ®@lconnection with multi pl e

desal i nation units 418. 25 The present invention

provides nunerous potential benefits. The system can
Ateattageously, Eherreylstba‘r ehableison desalihatohad Hes Pré@@dbﬁ practically

re ati.vel easi l.y designed to suit a speci

lﬂqaggf' 9 56 RIRPHE fdeMar, it is relatively sinple

to bypass a desalinator in the event of desalinator

failure,. repair, maintenance or terrorist sabotage.
Frasht Water gveduddd byne desaliriatat ait bey doestiomepeti@lthe, system

desal i nators stem shoul d still
%ﬁ%&?grr& qbﬁg'e cWatghy P 'B?ot@’}ﬁa gécfw tlst, pPhaamhiresh water
exttautionsin@re repaired or replaced. Arrended Sheet

| PEAI AU PCT/ AU2006/ 001748 Received 3 October 2007 21
Advant ageously, the system enables a desalinator to be

ARy Afitodtioi B8 IrESe 10 ysF reBifes AR ahallat oBsdasiy plant
atl tbedlnabpuﬁllné Sysiemn a§é§ﬁr¢éﬂorﬁ@ék§dg}égﬁ§blﬁ rdggﬁhr%fat%zlfbccurs in the

towards the outl et
%%é"ﬂﬁ@? Qﬂ)ﬂiﬁ Plpﬁbvamﬁmu!ﬂd@edt tee pressmbisysies emkes the
pIEESHEREST 2 dBUSIAGP! R dRRALARE Sah B ant 10 at the

final pipeline system 'se nmuch
desal i nation occurs in the desal i nators al ong the

Lpeli | nd the resent system nmakes the
UM exelind Sesalimiichy Ardimipelind plidomss gbe dsselieaton process of

thensresant inveRtibk %aﬁxbétlérggl)}j At tB?éll;yoﬁbl\g&%ﬁpbg %n\/f?gn mentally

systens, the desalinatidn“process o
frieAdlynpower sanrass, Isalcgeagx sofarnpowen aall wirgopewed bI/he present

AP YA 45 OB e W e 4 i o
refiecingest éﬁnﬁ%ﬂgﬁhé@%@j FsreélekfrRity aB bé‘%%éﬁrtbaéchleve coolmg,

reducing or elimnating the need
' W@(Sg@f ﬁwecmaett@%er%@m deslinaéatweatast i ng, V\,hl | st at

the sane tinme producing desalinated water. 20 System
can be equally adapted for use over many hundreds or
System aamos axdally adapted for use over many hundreds or even thousands

of kilometres or even less than a single kilometre.

The inventive system can be used for domestic and/or commercial and/or

industrial use, as well as for agricultural use.

The inventive system can be used to clean a wide variety any other non-
evaporative compounds/contaminants from various water and other fluids.
Thus reference within this specification to ‘desalination’ is understood to include
reference to ‘desalination and/or decohtamination’. The system can be used
effectively and very usefully to remove sediment from fluid so long as that
sediment will not evaporate and the fluid will evaporate at the operational

temperatures being used. As one example, the system may be used to remove
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of kilonetres or even less than a single kil ometrePCI/AU2006/001748
The inventive system can be used for donestic améceéwed 3 October 2007

commercial and/or 25 industrial use, as well as for
agricultural use. The i nverfd ve system can be used to
dict feawn loreivigtey. AR itarhytiddlY, RERSSIAIR Y th Y i
ci)rrpounds/ cont am nants ¥r om%rﬁma%teg%%ggé ci%%necrhrty and/or
Peliuied @nd/orrinsectdnisstascwatar fioinm atpirsd. speci fi cati on to
‘"desalination' is understood to include 30 reference
to 'desalination and/or decontam nation'. The system
Acyet fistheseexarapleeof iav @loyeriil WY Yoruef Whiht ﬁ?&ﬁe'
sedi.nment fromf| uid sg_l ong as that sed\l} me§1/t8 s nl&cludes
rEIYIRY o waterthe impuritieswradused o maper atanufecturing processes,
toOBRIZAd 1 TRALH |.ng,. used one exanpl e,
the system %%gﬁgﬁggﬁé$|?%g$§r{ogrg a’ﬂﬁ\tsengi%t Gpedpore easily and

SMIBAITNtENYT/beURIEpB500 151 8s Graphred (& mmﬁ{ A0Ré uﬁ@eated
W jrt frombore water. Alternatively, the system may be
1?E‘d to clean dirty and/or polluted and/or
insect-infested water froma pond. A yet further
exanpl e of a potential use for thé inventive system
Fyrtharuthessystemesanvinale userof weadity dvediablpssaiates.
produced in paper manufacturing processes, to create
fresh water and a sludge or dry waste that can nore

Adasitdgecustly, BieyishsreThalibiks b firaROSR%k conp
t 0. .di sposi ng of S{yhe unt r eat ed .Fsvj\jgter. 166’%8?@6?5?%2& and
desalinaled Waterak Betptereoit is difficult; if nadiitmpolssibe forathersalt-water to
; tem. ncl udes separate pipelines .
CO@%@???%‘?%%&IQ%@ \&égea{l inated water. Therefore it is
difficult if not inpossible for the salt-water to
m nate the desalinated water. 15 The system can

cont
Th&ﬁiﬁ?rgg‘&hég‘ﬂa'ﬂégﬁ%‘éﬂy be ysesloeragge dindssirgblyi hjph salttlevels
_ i i r Lyverting, sQme .
i HEME) e \PeEINALS 9GS A iR B espinaton
Pinghgetsystern eadi thgn ffeedting sk watac katikirio te rivéVer waerway.

waterway. 20 It is not necessary for salt-water to be
treated at the target destination, although it may be

It ismet neceddury 56t samabeSr 1BiRelb t ' : i
. ,ﬁi p%l [ nesémyrray be capped atr ?%g %tgﬁgé%}g[)eﬁtbleg{maﬂolﬁ’ aﬂhough
it rnay be useful. The salt-water pipelines (the first and third pipelines) may be

capped at the target outlet.

Further, it is to be appreciated that the creation of highly saline water can be
advantageous. It is therefore to be understood that the present invention can be
used to convert saline water into separate outputs of highly saline water, and
fresh water (or lowly saline water), both of which may be separately useful, for
example in the production of salts.

Likewise, should the system be used to process a contaminated fluid, it méy be
advantageously used to convert a contaminated fluid into separate outputs of
highly contaminated fluid and uncontaminated fluid; or highly contaminated and

lowly contaminated fluids both of which may be separately useful.

Amended Sheet
IPEA/AU




Further, it is to be appreciated that the creati onPGT/AU2006/001748
hi ghl y saI ine water can be 25, advantageous. | tRdcgived 3 October 2007
therefore to be understood that the present invention
can be used to convert, sa@3 ne water into separate
Fmau UfitSis0 h I
AR F"n?ﬂ.ﬂ“ﬁ?ﬁﬁ*’%ﬂqﬁwﬁf“’“mfefgﬁ 3 WilftceliBle andvor
a@@l&ﬂm mayobe inixedided into theeccymlsmmuonmndoérraad;émenﬁ@f the parts

PV en b ¥ Wbl R, ot ih6 arid g of dusinugniion.

convert a contan1nated quid |nto separate out puts of
Mﬂi hly contam nated fluid and uncontam nated fluid; or ,
'ithF;J'"@BHQ aifengtaim seepe Itbal ynayomieasonghedn fany dwstralian or

oSt RN SIS Kt U5 e AR S, o

foltowirld glainig afesptowidel. under st ood t hat vari ous
alterations, nodifications and/or additions may be s
introduced into the construction and arrangenent of
the parts previously described w thout departing from
the spirit or anbit of this invention. 5 Wthout
[imting the claimscope that may be sought in any
Australian or overseas patent application claimng
priority fromthe present application, the follow ng
claims are provi ded. Amended ‘Sheet | PEAI AU
PCT/ AU2006/ 001748 Received 3 Cctober 2007 24 CLAIMS
1. A pipeline system including: a first pipeline
extending froma salt water source for transferring
salt water therethrough, 5 at |east one salt water
desalinator in fluid connection with the first
pi peline, enabling salt water to be drawn fromthe
first pipeline to the at | east one desalinator, each
salt water desalinator provided to desallnate at | east
a part of the
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wat er drawn fromthe first pipeline, 10 each

pi peline extendi ng between each respective
desal i nator and the target %ut1et, such that the
0r's that has been desalinated in the desalinator is

transferred to the second pipeline, wherein at | east
Tone Aqipélimmsywtemniticiifiaga desal i nating chanber, each

15 ch er. including an air intake configured for, in

use, A E8UPIRGIAR rterdingalivmna salt waterhsodree foo transferring salt
Wg@?fqﬁé\te%,%uginer ally non-vortex airflow within the

chanmber. 2. 7A pi peline systemaccording to claim1,

i ncl aldieaptaondisalt pigtet ideraligatbendi Medf bgm%égﬁgsq‘)iﬁ] the first

naf soyrce, the third pipeline being inf
p'@%@{ﬁ%c‘f’?%ﬁ'”gz'%?'&xvﬁf?fﬂ?eb$i awngreselthadirst hipelinertd the at least
one gesalinter ovi ded for repl enishing the first pipeline

with salt water upon each desalinator desalinating

sal teag salt water desalinabon pmlideidrtﬁ desdlridte et iI%’éQ a Part of the

' ter, 3. .A pipeline systemaccording to

W%?E?HW‘S’?’%%@&P BPSII0Ge desalinated 25 water is

subsdamht iddishlindtoesheinat @1 - i Lhe te .

ccaording to claim 1|W§ 2 ofpﬂ%,é) eér@!oh t '@?ys@@ﬁppsp'pe“ne

e’ﬁ?%f&ﬁﬂ%rb,e AeM eachdeapedtivastdesaiinattesald thas tirgepewled?, such that
thé he ‘ Lacl udi first . and second pipeline

S arafE Mo ngR et Msalib o B hes Rospittel iy et the

segondipipatine, t he nodul e includes a third pipeline
secti on. Anended Sheet | PEA/ AU PCT/ AU2006/ 001748

Recevhezdin3atdetebene 285813 r Gnclfdd %e&ié{aqm%ﬁﬁéedﬂamber each
haﬁ%ordqu to ang, one of the preceding clalns, ’
chy ,@;ﬂm gd'ﬂ%ﬂno “"#ﬁf?%e@éﬁﬁwf@dtfcr,snIuseaf@ﬁirgj angitstream into
thédt b ) ' | he stem according to

A S T o g A Ly

connected in series between the salt water source and

a target outlet. 8. A pipeline systemaccording to
2. ¢l aPmpipaline7 systeen eaccartiingeast clhig 1,d¢§é]h&ji|ﬁ§t of Shird epipeline

, cted in parallel between the salt water source
ex%ﬁ@ﬁ% ﬁ?@rtbsté%itu‘f’?@( source, the third pipeline being in fluid connection

with the first pipeline, the third pipeline provided for replenishing the first
pipeline with salt water upon each desalinator desalinating salt water removed
from the first pipeline into desalinated water.

3. A pipeline system according to claim 1 or 2, wherein the desalinated
water is substantially fresh water. 4

4. A pipeline system according to claim 1 , 2 or 3, wherein the system is
modular, including at least one desalinator module, the module including first

and second pipeline sections.

5. A pipeline section according to claim 4, wherein the module includes a
third pipeline section. '
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10 9. A pipeline systemaccording to any one of tRET/AU2006/001748
precedi ng clainms, wherern the salt-water fed Reeeivédi® October 2007
first pipeline is heated prior to reaching each
desal i nator. 15 10. A pipelsine system according to
claim9, wherein the salt-water fedfr the fir

6. pi pAl iPireling EXBENHRWOIHALOR | aNh he P nlh%rfgeﬁ?d'ﬂﬁr@'a'ms

159 g layyPHOBH08 S0AE SR BRI

directly or indirectly on claim 2, vvhereln one or nore

7. g;chrgjﬁelﬁ% %&srtglt@agc?cec .nddgchﬂ.t h rdpgrgf Fer%%lt‘%{? éjgasalinators

arelgo (?éd?ﬁ{ & §U§&@@nﬁﬁ6°§aﬂ'vﬂ‘&e¥ Qo@ﬂcé'dﬁdlé targebengdtn

eac Irst, second and third pipelines and
desallnator sectlons are insulated. 25 13. A pipeline

Sys cor to _any.on of t he.p d a
8. whoPeIPEIiReSLUEmh ARPIRg g Palfice paF /- orhersin; ol Teast two
debalHatorsoare ebhAsctat!t i, pérdﬂ@ﬁbeﬁp‘d@é}ﬁl’ﬂlﬁl@ saltr wagét source and a
punpi ng device(s) for energy recovery fromone part of

targaowléasial i nati on process for reuse in other parts of
t he desalination process. 30 14. A pipeline system
according to claim?2, or any one of clainms 3 to 13
9. Wwhep gig Qﬁmﬁgmtem ée@drumg)lro anydoneof the predddmg"rclz;ms wherein
i ncl udln nmeans the salt-water 'n
theuaagtwaﬁ% fedi frér"bu’fbélf"ﬁ sOlg%JWﬁé% qadeq Rt %J?P%‘P'"g each
de &d Sheet | PEA/ AU PCT/ AU2006/ 001748 Received 3
er 2007 26 15. A pipeline systemaccording to
any one of the preceding clalns i ncl udi ng nmeans for

107wl Bbelie syafegp acgatiing 1 s Jigelf T st feh 18 from

th@'ﬁl%@h) J!@iﬁb%‘ eRlcR Q:‘e'sﬁﬁnétbﬂseﬁﬁatbb ydRfadi mat@bolar heaters.
I ncluding a desalinating chanber, the chanber

including: -a salt-water inlet, -a water dispersal

1190 T e SRREShN IR ¥ Elg'lrﬂ 3 N6 SRR of claims 3 to 10

when dependent directly or indirectly on claim 2, wherein one or more of the
first, second and third pipelines, or a section of at least one desalinator are

insulated.

12. A pipeline system according to claim 11 , wherein each of the first,

second and third pipelines and desalinator sections are insulated.

13. A pipeline system 'according to any one of the preceding claims, wherein
the second pipeline forms part of, or is in fluid connection with, a heat exchange
or heat pumping device(s) for energy recovery from one part of the desalination

process for reuse in other parts of the desalination process.

14. A pipeline system according to claim 2, or any one of claims 3 to 13
when dependent directly or indirectly on claim 2, including means for pumping

the salt-water in the first and third pipelines towards the target outlet.
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-an evaporated water outlet for the renoval of PCT/AU2006/001748
evaporated water from 10 within the chanber, -&eceived3 October 2007
d

salt-water outlet for renoval of non-evaporate
salt-water fromw thin th&&hanber, and a neans for

r oviydi f; |1y non-vortex air streamwthin the |

1§ha eﬁgilg'e%%.g'ggf%eéﬁ?qrﬂg‘gortoa%'&YJr%ri“?]QOft @ | Riegedigg claims,
indheding mthas et tpuapiRg Gusaiffatéd ddh-whleyi il the second pipeline

conmunj cation with a salt-water supply pipeline. 1%. A
toyeardsithe ddoebevletdi ng to claim 16 or 17, wherein the

desal inating 20 chanber includes a salt catchnent for

coll ecting salt produced in the chanmber. 19. A )
16esalAl dedatinater for didegalimatRnapiptlifs sY{é\@ﬁﬁ*ﬂﬁb HB§aI§r,gdt62roincluding

e .

catchnment is ocated external of t chanber-.
a&ae&@l}%@f!%?hﬁmé%&mphgm@r HUdiRG of clains 16 to 19,

i ncl uliNewRs iRfet. MOre of a solar powered thernosi phon
or punp for renoving salt-water from the chanber. 21.

A desawateitdisperrsalardt fog dispensing avateodvithinathexhkentier, 20,

including an 30 extraction fan for extracting '

ev apba]na?gap‘a\ﬁf%#) V‘fgrﬁ?'b L%'het frr %@aiﬁﬂ“%‘t’%&f\/\ﬁ‘t’%}cr atagk water from
witRin the@p@aibigrat or according to claim 21 , wherein the

extraction fan is powered by one or nore of a solar
poverd salf-waserdpuifetfoniremopalel namievapduabted sdit-Sratet from within

P AU2006/ 001748 Received 3 Cctober 2007 27
th B%A%zﬁ@gﬁ{jnator according to any one of claims 16 to

22, i mchwtinegfor pRAYIng fOIgeRAIE RBniVReR! 8 SStFéam withi

W tBi n the chanber. 249 Agdesal ?Inator accor di ng tn(]) \glr’[]?/m the
ChHBO®E claims 16 to 23, wherein the 5 saltwater

outlet is provided as a chanber overflow, the chanber
overflow being in fluid connection to the first
1? peAid&slahhatoaracmEcﬁhg dov ciianli6r Whétein theV@bRiwater outlet is in
jspersal. neans.for djspersing water entering a
f'%%&@mfwé'?'r:ﬂ%o” W grﬂ)%ﬁﬂ{’“@@ HPDHeRPWElIN®reans i ncl udi ng

one or nore of a shower, spray or

18. A desalinator according to claim 16 or 17, wherein the desalinating
chamber includes a salt catchment for collecting salt produced in the chamber.

19. A desalinator according to claim 18, wherein the salt catchment is
located external of the chamber.

20. A desalinator according to any one of claims 16 to 19, including one or

- more of a solar powered thermosiphon or pump for removing salt-water from

the chamber.

21. A desalinator according to any one of claims 16 to 20, including an
extraction fan for extracting evaporated water through the evaporated water

outlet.

22. A desalinator according to claim 21 , wherein the extraction fan is

powered by one or more of a solar power unit and/or a wind power unit.
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10 other water dispersal device, through whi ch wat @CT/AU2006/001748
passes and is dispersed.*26. “A nmethod of desal i nRédefi@dd 3 October 2007

salt-water, including: - feeding salt-water into a
desal i nation chanber througv a salt-water inlet, 15 -

t thin the chanber row ding a
852?’;\5?%?? H@FPF\PYS\?%Pe i a1 A8y 0% SN GRS 16 ng a means

fdraBBMERg tﬁ@%r@és@ﬁa@wqﬁﬂtq@@éﬁe{ms gom the Charrber through
an evaporated water out and - renoving

non- evaporated salt-water fromw thin the chanber

hr o a .20 salt ter, outlet. 27.-A nethod .
240 o Aealiipte ARl o by BivegSl SiAis, AP28, 25, wherein the
shibehtediontlet fseprevRlkedods §aihtarﬁtré?r6v&ﬂctw Nhelh s Verflow being
through a salt outlet. . A nethod of desali-nating
instiyig cpaneetion tadingi first mlgebmeavm apoverflow chiamberdi ng

renoval of salt fromw thin the chanber with the

non- evaporated salt-water through the salt-water

26ut | &t walst. didperidiadeahs des alidpeasing owatsrt entetifg a desalinating

according to any one of clains 26 to 30 28, including
C'P%%l‘gﬁhg h@'sﬁ’ﬁﬁaj Vae@ns m%qﬂmgootéﬁn%rmﬁge {dhea shower, spray or

oﬁﬁ%ét@@&lbﬁgrs%hagﬁﬁé thr oq'lg%h &m&%ﬁb&é 398s°‘ %th%ﬁls@grsed.

wat er accordin y one o
i ncl udi ng operatlng an extraction fan turblne or

th d t h moval of

28 apBrBebacl el naihd Salh PR e clieiRBer . Arended

Sheet feécﬁﬁ?/ St W@F&rﬁﬂ?@oﬁ/&%&m&loﬁ%ﬁsmﬁ? tﬁrc%qrpge%alt-water
2007 28 3 A net hod of desalinating sal

infgfcording to any one of cl al ms 26 to 30, including

h
the ~ UORRBIRF B @ MBS ng SG8hEE e pr esoure - C
di f f eprviding agsneesiy ﬁ@ﬁ-v@btbk efir ffthrh b\ﬁthlr?ﬂﬂan&%mbér

32. ‘A decontam nation pi Pel i ne system including: -
first [PMRINGe r@(t%\‘ﬁﬂ%@ edr oMatgr dednt thei ieetbdr dih@ugh an

f ring decontam nated fluid
e%réfeﬁr\g%téaﬁtohﬂgfs 2%
- removing non-evaporated salt-water from within the chamber through a

salt-water outlet.

27.11 A method of desalinating salt-water according to claim 26, including

removal of salt from within the chamber through a salt outlet.

28. A method of desalinating salt-water according to claim 26 or 27, including
removal of salt from within the chamber with the non-evaporated salt-water

through the salt-water outlet.

29. A method of desalinating salt-water according to any one of claims 26 to
28, including heating the salt-water prior to entering the desalination chamber.

30. A method of desalinating salt-water according to any one of claims 26 to
29, including operating an extraction fan, turbine or other air-flow device to

enhance removal of evaporated water from within the chamber.
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at | east one decontam nating unit, each PCT/AU2006/001748

decontami nating unit being irf 10 fluid connect idﬁ(?ieiveg30ct0ber2007
with the first pipeline, enabling decontan nate ui

to be drawn fromthe first2®ipeline to the at |east
t.he decontam nating unit

econt am pat i nit, - )

S AT Bt satrbE ~SESRREID B ohd o s 26 to
30¢cinoluamgabrbving!i b apopadf rv?éfbthﬁ%orﬁ' t?d @ﬂé?ﬁbérn?hrough the
and - each decontam nating unit being in flul
evappiEied wiaten euilel usingoa preswirgidifdrential aterednibe outlet and the
chsiMegn each respective decontam nating unit and a

target’ outlet, such that the fluid that has been

decontam nated in the decontam nati n\?\h unit is I t

rangferred to the second pipeline, wherein at |eas
3%ne M‘%ﬁﬂ“&?ﬁ‘ﬂﬁtﬁoﬁgj"mﬂﬂe systerudeslugdingcont ani nati on

chanbeg , 5 m’aérté ' i ng._.a [ r.inta ”

conf i S%rfggﬁﬁ?,& In S(é%ﬁﬁrﬁég@é 'ﬂ'ga gggé@tag?lpgiégegmdl seyree for
trahsfecrlingrtecortanjeated diuid thegethesjH, yangon- vortex airfl ow

it hi t he. ch er. 33. A decontamnating unit for o
ijse :%t ée%szé)g}ﬁa RrERMIRALEgENit RaG deepntaminatingdunig being in -
C itipat | MNminkRes C [ | e 25 o
e aoNection Wi, fren AR, pipblife,° asfg, LRELHORalER Mlid™ o be
drgvypler] the firsupipeline to thetdideastameedecontamireatimgaurat; ed

' for th | of t vaporated fluid
b VUi P S GBI ot par
offthe dezpy@hinatedBlidRNaRA ffﬂirﬁ@héfa?&tt n@!ﬂ?’ﬁﬁ%?g”d 30 fluid

fromw thin the chanber, and - a _ or p_roviqlinga
genet &ACH Aerpniaminating Lnktbeinen i flidncohrectivmawitar a second

; Al AU2006/ 001748. Recei ved
PIREFRS SRS bobiSE SReh TPV st ohfERinaiEs it and a target
oufledpsuch tigt thelifldid it hGF rn%ea d’@mll‘ér?malﬁ@(% iPthe G%Fggﬁwinating

t.he .di spers ans including one of a shower, spra
“%F'S&fﬁ{b‘ﬁewﬁ%%dﬁﬁ%\dswewﬁn ce, through which fluid

as . . . i i t ..

oS apRe R et 0RE bor oy e AT LB fogination
chamber; iach chesebérmiadluditgy Bhlais intake donfigured for, in use, feeding
an airstream into the chamber to generate a generally non-vortex airflow within

the chamber.

33. A decontaminating unit for use in a decontamination pipeline system,
including a decontamination chamber, the chamber including:

- a decontaminated fluid inlet, .

- a dispersal unit for dispersing fluid within the chamber,

- an evaporated fluid outlet for the removal of the evaporated fluid from
within the chamber,

- a contaminated fluid outlet for removal of non-evaporated contaminated
fluid from within tﬁe chamber, and

- a means for providing a generally non-vortex air-stream within the

chamber.
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. A desalinator according to any one of the PCT/AU2006/001748
2ﬁbodi ments substantially as” herein described ateived 3 October 2007
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illustrated. 10 37. A nethqd of desalinating
salt-water according to an;zgone of the enbodinents

o ; ' ' rated. ,38. .
b tineos, AT EGE A A 18 dfran
C@fmgﬁg thg_(y'smgkjmmgnsluumnné afly shewber §pry or other fluid

i ' ' ted., 39. A decontam nating uni t
diSBERIa BeoB throdorh i il o33ses ansentispoessont ant i al | y
as herein described and illustrated. 20 40. A nethod

inating fluid according to any one of the
3@3‘0%?9%?@ %(%%mgﬁﬁcpéding tagnyienei of the senbdutitheatsubstantially

' P . MDMVNCm Pl PELI NE SYSTEM
as;(gﬁlﬁDED 2%8.3%1‘;5\"@‘%} nded Sheet | PEA/ AU

36. A desalinator according to any one of the embodiments substantially as
herein described and illustrated.

37. A method of desalinating salt-water according to any one of the
embodiments substantially as herein described and illustrated.

38. A decontamination pipeline system according to any one of the
embodiments substantially as herein described and illustrated.

39. A decontaminating unit according to any one of the embodiments
substantially as herein described and illustrated.

40. A method of decontaminating fluid according to any one of the
embodiments substantially as herein described and illustrated.
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