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A Pl PELI NE SYSTEM The present invention rel ates

generally to a pipeline systemfor supplying fluid,
weuadr/assenat er froma source to a target | ocat POMAUIGHO1748

particularly, the inventi on relates to a pipeline

system for supplying fresh water to a target |ocation

froma salt-water sSOARIPEANIEVBYSTENENCeE, be generally

described in this context. However, it is to be

appreci ated that he present invention nmay be utilized

. ) p , . g hut Lim (e _ '
TR IR ool 10 & g Shpteh e Etobng i,
suthwisdwateT limwna despuat e t aparigpet lcatiorshiove@ particutargn tiey @lvention

ATFE TR0 G0 O e 5 ok o o
saftidatef SWAee SHRPOWAI Nbrlcar 35 F{%P\‘érﬁm A3 crilyey | iﬂ.ugr{ii . context.

sol uti ons have been proposed for a essl ng soci
Haveevar, dhisricabe anmetistad hatdreaprasenhimeardion saghbe utilized in

otfbSAEefoft Blgdd aof Bt Re Emaebst e Brairants fom
watef 6t cthenflufdsesh water for society's needs,

inefficiently use society's val uabl e power resources,
undesirably add.to greenhouse gas em ssions, or

j [ I t.er .envi ronnent al ,
THELAOGNRE SUATS KL Tl WABR IEh BUEP BbRaIfe o R T foday's
sog@tyrparticularlgrid arahragions of treuiakrias redions @¥am@ke drought and

communities In rural Australia, is to provide a
reRus SHRBOTIEY BTYERORIHETMS: Aust ral i an coast for the

desal i nati on of ocean water and then to transit the

desalinated, fresh water by a pipeline to the rural
Vagionmasilutionselave bagn forepdsetafos radd@essimy sbyietwainaidl shortage

o, A BI85 B B e o e
uphipgbHilpitivelyl @iy tdapratdlt ehddie t@‘{rﬁ'@{ﬂide':éi!fﬁ(%lgﬁti foréé‘h water

some. circunstances it may also riot ‘be feasib
fory SRE1REY s r B8RISwatiRelicientivi tee saciely'st valuahle opewall argources,

urBSckD e ©f g5 LB ook e, SR ASET B oo

termaheman and environmental hazards.

One existing proposallfor providing fresh water to inland communities such as,

for example communities in rural Australia, is to provide a desalination plant on

g 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 technologi‘eé. are expensive to set-
up, expensive to operate and return unwanted and highly saline water back into
the ocean. Further, in some circumstances it may also ot be feasible to
remove fresh water for other uses at locations along the length of the pipeline in
any significant volume, because this adversely affects the volume of fresh water

reaching the rural community at the end of the pipeline.
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reaching the rural conmmunity at the end of the
pi peline.lt would be desirable to provide an

wabhb@Eroastci ve arrangenent for supplying fresh waCeMAU2006/001748
woul d al so be desirable to_provide an arrangenent for
supplying fresh water addr%ssing at | east some of the

It WoRR] BERIdSABIEH prdVideX b HIteehAVePAEh ' A
woul d be d(lesi r abl g tcl) provi de aﬁ,%arrang;%nr}gﬁ{fdf?%{wp’ﬁng fresh

watet dhatilch atsonlge diegirable de qoediiagn arangeradt &smeipplyirfg fresh
wifBEgPESEM, SRS {4t of URGobardt PHsLEih 8 stngqronosals.

includes a first pipeline extending froma salt water
sgur ce for transferring salt water therethrough, and
Fugthere isvodebe slesirqplecto preyidle aatasrangeneentstor idegantaminating
salinator is in fluid connection wwth the first
pi peline, enabling salt water to be drawn fromthe
first pipeline to the at |east one desalinator. The

~desalinator is provided tp desalinate at |east part of
AGRETRGL G 2aPidar 14BREL 6 ther SESBNpaIaRBonEdRRre TS provided a

ded@fRdtidPbREIihE siftehd Ui d connection with a second
pi pel i ne extendi ng between the at | east one salt water

desalinator and a target outlet, such that the water

: i nat.ed in th Linat or i ~ '
T Bhel s sUgeMh ITRR0AES Avsibe etSidnotiina ribugtenspurce
fot rendferiief saloeatdranerelifotigh! & seRaBtoRé: REItiwiRel Sesalinator.”
provided to provi de desalinated water at the target

outlet. The pipeline systemmay include a third

' ' I t. ] t .ce. for .
S LRSIl PR DGR cHiReSRb yRYEE iR gaoing
safovatecto gaddmifaWh frdra the _lfiait_pmqbiaﬁim?heﬂndaee_tdtiolfn_é c[ésl@ﬁhira]t@& The

i s.provided for rep]enjshing the first pipeline wt
esBBa G i Proidhe (R EeTBLIAP FleFS b & thagiaiar drai dom the
firstgpaafe.from the first pipeline into desalinated

water. This third pipeline may, for exanple, be part

of a grid connecting ocean based salt water sources to

pi y.st en( in order to.provide a network o .
E%Pe?%g\%\}éﬁagp?t'%r th‘ﬁ%)%tcogn%ﬁ?ﬂ ritly & BeFUM |q|p$\@1e extendmg
betwyds dgedt lhst ohbeanaiRer ddulinbs diele tatgsabiiiat 86kh that the -

will be fresh water. ‘
water that has been desalinated in the desalinator is transferred to the second

pipeline and therethrough to the target location.

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 as 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 méy, for exam'ple, be bart of
a grid connecting ocean based salt water sources to a pipeline system(s) in

order to provide a network of fresh water throughout a country or region.
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The salt water in the first pipeline that has not been

desal inated in one desalinator will continue through
woheo7fossst pi pel i ne towards a further or final PCT/AU2006/001748

desalinator in the pipeli ns. The target outlet may be

any one or nore of a dam TYeservoir, catchnment or

It istdrerisdgeeisthathiiicewaterdhatiers e ¢eddinnatest Willed BEsis Aatse
may be the third pipeline or the ocean. It is to be
appreci ated that the salt water source could al so be,

THOsaftX A in Angat LV B O |
o i S CHBERS 4 oS80 el A o
degenatab| willr eohtinelet Heosgh ttheefiret pipelinectowarders farther or final

.er s, by .taking water in fromsuch a waterway,
de‘é%’%&ri%‘éﬁ& V}ey%f%a M%en returning it to the waterway. It
is to be appreciated that the source could be a river

or waterway wi th sone ot her contam nation besides :
Thexfargetrputigl ewynbe ianyepna on merg dfeawdand, teseresipveatchment or

o588 TR L T B BHELIRY Bl KT STy pane

orithe boede waterway. It is to be appreciated that the
source could be the settling ponds, or other simlar
source, of a factory where contam nated water is

It f%rt%dlb’é)e?ﬂp_r éétg@yth@f AIEL Qlatd & FRET AP glé(e{ %é,:\‘glzr&%mple, a

actory. T resent 1nvention may be US _
safctamagedmiver or ovatevedy. dn hiserespycth thé @khémtviﬁi'/@ftidnnmay be

from such a water cleaning it and then outputting
USEH O %%Wtﬁ\l)éf %ﬁgu?‘%\% §@kz?‘éqlé%c§%‘ﬁnr IVR[EPr Wakarwgys by taking
waitef IMFEMisich ENRatra@) el e¥aing it SR tHes ARRNARY i f

re-use in the factorg or of 6s!uch qual ity ?ﬁ'&%ﬁ-ﬁe\%temay'

returned to the natural waterways. The system may

j I : i nat | ted at [ d,
t 1546, 815 pRA g TGP USSR kA R IcP b o BV B el ie) it some
ottt@rcorkamirationshediced salatTie prayemenl@sehadtbeeasd to remove

ul ated regi on along a pipeline systemsod as to
COE%I g g pLp y

OB NaBtSHEQA PyEht advaigreay byrtaking Wwater im&oen such a waterway, .
cléﬁﬂ#@ﬂ‘%nﬁf{ﬁeﬁ?@%ﬁﬁﬁhgﬂytol{ﬁe wWRGMlAr in form including

a plurality o esafinators connected between pipeline
system secti ons.

It is to be appreciated thgt 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 operatibn 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 appropriate 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 system. 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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It is envisaged that nultiple desalinators could be

connected in series, in parallel, or in a network
woebomassea salt water source (or third pipel i neCT/AU2006/001748

section) and a target outlet. Being nodul ar, the

system may be arranged in any desired layout. It is
Trensysegednbpate rgedeianl iny fsRLakERGInEac i Iiﬁ/h%f desalinators

desal i nators woul d be | ocated above "ground and the
COBPB%@F’R@"‘Q’?@'@@iﬁ%‘@@tﬁ)@f@n\ﬁ@mlwsoe | ocated either above

or bel ow ground. Each desalinator may be conbined wth

first, second and, optionally, third pipeline sections

It 19 anwismgedathae smliltipid i degatingtote dovd b Y:oRAc6RANAE s8Fes, in

mﬁkpin an ovséall system such as a grid or network to
Paggliedy Oryllisa NERLRTKREWEEM @ Salk \vater Spiitsel (ondhisy pirsatine section)
angeftdr@dtSoutled @ further arrangenment two or nore
desal inators may be conbined in the one desalinating
nodul e. Each nodul e may include connectors at one or

h, of th irst d d ti |
B MaBARI IneC atst ¥ oe cRange T iried Gt 1 s
envisaged tthek, ienetdIgT spBuHE Sea%ﬂdéfoﬂhepﬂé#%éi'ng?)ég é@@ﬁ&“ be located

sections in any appropriate |ayout
abpyg &reyinghang the JPeinsagysfeni sentived wauld ekehtathtither above

or below's®ung @ desalination pipeline system The
esa énat or includes a desalinating chanber. The
desal i nati on chanber includes a salt-water inlet, a

E tﬁéﬁ?js er sal Enit for dispersing water within the -
3Ha inalgl @Y pBF at¥abRedeVithulinsht seennd wad; consivabllyf third

prstipacsjas 1 ety LR o A

~ anvpveipkh systeretsudbens a grishos rfedwork @ ictherg desaltidting modules

re L thin,the chanber. Preferably, a condensation
ané@én@@re%é aségmdéﬁch?s'ei?rﬁc{q F"f PESRICHENEr IWG oaf more
desdlinatoramspbe tonHivsd mﬂmem;fé%&é%annaﬁﬁ@%mlé.s al so
broadly directed to a water dispersal”neans for

di spersing water entering a desalinator. The dispersal

EaBRSAUIB ThAV I cBhnéetors at one or both ends of each of the first,

second and optional third pipeline section for enabling the module to be
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—watér 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
non-evaporated salt-water from within the chamber, a means for providing an

air stream within the chamber.

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

the evaporated water.
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shower, spray or other water dispersal device, through
whi ch wat er passes and is di spersed. The water
wdizep@ssed i n the desalination nmay advant ageouBCy/AlR006/001748
suspended in the air stre in the chanber by any
sui tabl e arrangenent. For exanple, the water may be

Tl’@upp&sed\em\mﬁtlspnawlm broadintdiregtetp @ at watkr RRgisersSahieans for
m t.he chanber and pi peline

able fr
s BB Waler EaleTEG 5 SpSAHIAIOR. o hendiSgarel ahae NHugRS one of a

‘shBWe?’t s;ﬂ*a@%ir'dﬂﬁer W&t%\" 'dﬁ \Hegsélrﬂé\‘fbé 'iﬁrro%?)ﬁ%lc? water Rigses and

concentration of he’firs
is digpesgsice desal i natl on chanber shape may be seI ect ed.

D fferent shaped desalination chanbers nmay be

appropriate for different applications. Exanples of
Theowstdr dispergad iimahé dBsslaReA maly %/%n?é%ousﬁ be, suspended in

cyllndrlcal shape that is tallef than i de
thgyaestrermdndpe chamber dnemesuitatla drarigemert! FAdreexample, the

hanmer optionally be
W R 1 e Rl R PR T BTN REP Rl il cace T e
eff|C|ency of the evaporation. An alternative gas
plied to the desalination chanber in

m xt ure
Sq éc%e'?ﬁr a yf‘i”ﬁ%%tﬁ?t frm the Glianben and pinaineraysternoor can be
reﬁJﬁ‘iédeﬂéc%@ Saswhiaat inMcht ﬁ é {)lg%ﬁﬁ@ rengLI |Re &f l|r¥creased
For exanple a gas may be render r
copeemiratidn @frsabh\Mlitmgmeaﬁrﬁgpm&lmehat may be cont a| ned in
the air or water in the desalination chanber. The gas
m x in the desalination chanber nmay optionally be

Anyhauigefle fdeealimaion’ éhardbér Esﬁaﬁé Fedy 'b% éélgééléﬂ oblffg%ﬁr Shaped

f he evaporation process. This may be used to re
degalinationpehainirre may Riei appropHptsr ﬁ:trlctofrﬁenest apglicatiopsaEgamples

of E()SélBlé@éﬁth&{lOﬁ gﬁerﬁﬁglp%%%so%‘ L Process in order to

event or ion of sone

contAacylimarital. dnapeneaf igtalertithan das aligdat i ng chamber
| ncl udes a salt catchnent for collecting salt produced

4 fhripelipgdlane thehis/widerithan i is tallbe appr eci at ed t hat
t he sal t

The pressure in the desalinating chamber may optionally be lowered by 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 blologlcal agent that may be contained in the air or water in the desalination

chamber.

The gas mix in the desalination chamber may 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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produced in the chanber could be fed back into the
first pipeline for collection and possi bl e processing
wanod7haotsar get outl et or other suitabl e | ocati eariav20de®o1748
pi peline system The salt gatchnent may be provided in
the chanber or may forma Separate chanber. It is to
In ipaeafopme ¢hadedalitetingr erembér vl aist a fsafrdttmene@R &bollecting

hi d.,b h | . of | ded
RS S Bt TR, 1 b LRENET et
produied ini thieediathiBePEo W R0t b ﬁﬂé@ﬁ%g?ﬁiﬁ@%ﬂne for cojlection

Preferably, the salt-water fed fromt plpé
andspogsibledripcessing catr bectirgef eatiét of ottrer sisallé nedatiod. in the

: [ | t-water nma ccur by any suitable
P 'dﬁ@g%s%ﬁ%%' iﬁﬂga&% é?t\gﬁm?&]t f%%l)hq%ei %rot‘ﬂéjéde'@ ihe ehaigpey or may
forwabesephesteedhantegf erably, the salt-water is heated to

a tenperature of at |east 550C, with the efficiency of
the system general ly increasing the higher the

1t 1b Q00 BRPIEIRe IR Pl BF SR SR A BAGDT ek B cihieves

by tihe revabeal dfealtaiuspagdedimtinevdptrgieersHenBRF 3 theh@turning
ma sen_gas m x of the desalination

be .in e cho
S?’éﬁyéﬁ%fe\f'? abfﬁJPergﬁp wWiloWdha staperird salta particul ar
application. It is to be appreciated that it is
possi bl e to enhance the cost effectiveness of the
Prejpeatiyy the saltwatss fod framvtge didst pipelinavshbatedeprs 8 reaching

- pr, t _of .another. operation, In this respect the
oadf FUie erolhePEn Terind st Bia pakuaton S bty any suitable
meaneadrid)dn pesTelr@d f6ien,Us hdaled 3Gt LSbRT mﬁ@pﬁ\é%rpﬁreferably,

e chanper nmay

non- evaporated salt water fromwthin t
th%@lbyagﬁws digatethicea rempsratirc oliat legsh$5iC seitmthawetfiziency of

h ' her, i on the salt-water .
ther SRt Gheraly R dhE e A M8 lebberaiie bR water being
fedAbtemchanbdeley, a punp or screw nay be used to renove

the salt-water fromor towards the bottom of the

chanmber and return it to the first
It it [ i r i inat i r .includes .

Dol ADrRiSicRl Bt iis hBFnOESRalRS HeR: WA b BB Boint,

whafener sempgrateenthat onapdbsi it thegchosex yaachixngf the desalination

cha%%‘?f)a{ ﬁ%%gggd{lgrﬁtggggus in a particular application.

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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the evaporated water outlet. The extraction fan,

turbine or other air-flow generating nmeans may be
woawgrsgselby any suitabl e neans, including by seCatAU2006/001748

power and/or a wind power unit. In a preferred form

the desalination chanber i§ air-ti ght. The

Préfrsrablyniid 88sNinB8bh RAampbet ﬁf&ltﬁ?éé éﬁ‘%&H%@t@ﬁ%@? tJrBfne or other |

_punmpi ng the salt-water in the first an
aipilge gefesatini mpanscfopiageisting n textraciisg eheporaterktvater through

uf | I kew.se, t i nclude neans fqr .
8 buoraled WASE olieF, T3, SReeBior doeu ek v efermai-flow
genkeatirC oGNS meylmﬁbwwﬁﬁytdw $B10RS nfHrlsCinclbding By solar
to be appreciated that it nay be appropriate to

POYSH AN IMRLPPWET BNibw-rates i n each of the first,

- second and third pipelines. Any suitable neans for
punpi ng may be provided, including solar power, and/or

In-ai preffertdd fpemethatdedafioation chizanberot dimgghti rst, second
and third pipelines may be insulated to potentially
different extent's along at |east a portion of their

THeegdfhblieh bRiihbS 8t Geiy ig@l@%@ HEsAd ¥ Lf?ﬁpibg th& 48t Svater
. heat energy losses’to outside anbient terfperatures. :
in Ahg fysl eapl tindnpipeling® alang therpipdimeadoptards thbetarget outlet.

ST 1 SN SRETRED R, 30, 35l 4 LB Sariay

deSabnated tsablveaten it depnt YseliMobRrdsi R @fget TRt RS0 be -
t he net energy requirenent of evaporation, and to

apprraiaigd dhatit May e eppiphiatmtmgenerate diffeog denseténin each of

' . e et yrn enerqy
i BRI SEo Y 0O IR P e R Pmay oo
prexidedriacludimgsalaesswerT andfe vadmilt denarattidey@be
hum dity in the evaporation chanber the air stream nay
advant ageously be pre-heated. The air stream may be

Eaehebe e drdth t r e :
_exchanger g ’ F%g(gﬁ%eéh?f Hg@a {pgﬁﬁ%§|%§§??rear euﬁéggq ?S%Otgwa”y
diftiignioekientsmatong Bh leasbtea eortimpet ttheit lespeativeniengths adjacent.

R Y T ——
Anyaluitabiet isuliafib® type may be adopted.

The desalination chamber may also be insulated to reduce heat energy Ioséés

to outside ambient temperatures. Any suitable insulation type may be adopted.

To reduce the net energy requirement of evaporation, and to increase the rate
of condensation, the condensation chamber may include heat exchangers to
return energy recovered through the condensation process to the evaporation

process.

To increase the achievable humidity in the evaporation chamber the air stream
may advantageously be pre-heated. The air stream may be preheated through
the use of solar heaters and heat exchangers, the use of available low grade

heat, or by any other means.
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desal i nati on chanber through a salt-water inlet,

di spersing the water within the chanber, supplying an
wai2p079s9am Wi t hi n t he chanber, renoving the evapamtaomwmo1748

wat er from the chanber th\rgugh an evapor ated wat er

outlet, and renovi ng nonevaporated salt-water from

In Véridhher bésedthand ires BRUBNeAtiGRli$ -DrBhEIy @w@dtéa toTBGmethod of
evapor at ed wat er pass fromw thin the chanbe

desplinatine tﬂ?ét"é@f@pﬁorﬁgéd methed fdludas Heeding osait—water into a

ocBR 0 5 APAG o AR B SR PR FBhiin oo
charrdotr $Lg3m1y|mgtaarals ptreym whitinethe chbaiber atdradving tied Be&porated

vvat r dispers formw thin the chanber. Preferably,
WalRET Q'F‘rtgﬁrﬁ?'@m rthiRUay #n exePQRtashwAtar oudekanceemoving non-

ev%ﬁb%‘iéd the (\éﬁﬁ‘%rhfr% \R/ﬁ’l%nq SRRERBEr ]{lﬁﬁ@;\ﬁ% Qal?%altélt outﬂat

e captur evaporate vvater
suspended in the air stream by any neans |ncI ud| ng

R FOE 00 AT WL B8 TSR e
evbb@réfé@m@ér dltr¥ghdantRd boﬁ’d’ér{s%ttlon't@é[ﬁ%ﬁir' the sal t

renoved suspended in the nonevapor at ed
salt mater through the salt-water outlet. The nethod

TR B4 56 Mt Ay Ui P s 61 RS it

toumreatmgse wat%rosmagj kheWwet, catentxatioh bh@tt@sﬁbtd?adlls}@érsal form
H % m_ The %;)d may al so i ncl ude ogeratl ng
WIgHR %Ph%ﬁb%d’re GPI?BIYnéh%ﬁtr%@fﬁéPf aewitsim wetcphambqarels directed

TR b GRIRIARCRIRY Botch PR 8P (e b BPaporates

: water i Thef Wategt maynhmsmrﬂiermlﬂd\nntthetdnestfeatratbypiamalnnms including

t d the d tjon chanber.
VEOMAPR e A1 SboVEAML Y NS ehBBR kol | ds-

Preferably the salt water should be renoved from
t hedesal i nati on chanber and then returned to the first

Thei pethosemay minwaiesrem@\talmf |8|falt gﬁmmrin the sm?pbald’@@ugh a
; "
sefiobh 8t OsEhotd T ' B0 "GogBBabuhgrom

evaporated salt-water through the salt-water outlet.

The method may include heating the salt-water prior to entering the desalination
chamber, as this will desirably increase the overall efficiency of the desalination

system.

The method may also include operating an extraction fan, turbine or other
device within the chamber to enhance removal of evaporated water from within
the chamber. |

Preferably, the salt-water outlet is in fluid communication with the first pipeline.

Salt wafer removed from the desalination chamber may contain both dissolved

and suspended solids. Preferably the salt water should be removed from the
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wat er. However, it is to be appreciated that the

system could be used, within practical limts, to
woenssmny i mpurity in water or any ot her fl uPdT/AU2006/001748

i ncluding, but not [imtedgto, the renoval of salt.

Thus, reference to "water" is to be understood as

desabihatitmghamaber andéhem ratuynéd to the fird piflideancany fneans that

msalt" s to be underst c%od 0.include reference to any
will reyent fhe ssrgndad FlisiTrRsm SiNeeiumngdt hi s respect, it

woul d be desirable to provide an arrangenent for

decontam nating fluid. Thus, according to another
Refesneeakgss o &, been pradeetn thensysteinoin, theheortextsof desalinating

Vji econt auri ian, pi peline system The
wAEPRGR YR AT FEL 6F sHHhe ToutlBeuspo. wini
préactival dndiee antearoveabag imbutith HOWERS or AnytdtRBSAIGH ih89ding, but

contaminated fluid therethrough, and at [ east one

”03386‘#@591 thetiempvghpt saltathisd seferenos t:@aWat@r amtolt bé sindarstood
as hERArEPRREENGE T, Ml Ml farld felleRb B0, i 1 RF B Uherstood to

ingugeréfeesrtoe tblemyavatee ésit otbaefidie prp@itiezat i ng unit. The

decontam nating unit is provided to decontam nate at
| east part of the decontam nated fluid drawn fromthe

Inf knist réy i me. h CRYE [ nit J.s [
cor:ﬁecr:ﬁ%ﬁhvmwfhwéﬂgeg%ﬁd pluge El'nﬁtté) g&?gﬁ H?é‘ be'f%\@eeﬁngnt for
decpatagaivaimafiidat ed flui d source and a target outlet,
such that the fluid that has been decontam nated in
the decontami nating unit is transferred to the second

Thoispelccoriing e Micthentbroay ef¥peRn distha! sesBhPaehtion, there is
directed to a decontam nating unit for .use in a

Preyddec 1o Arrartrannige Pinatingyaysten. Tihe pipetine mystean iingudes a
rNp i ARG ; nt.an ' h er.. The chanper .

firdt bipelife! 4Ty o o B Rin AR BT, sciiEpc R aransferring
deaontaniioatedi fafiet tresrethroligh, cand dihleast tee BBasHEMindtihg unit. Each

evaporated fluid out|let for the renoval of the _
deSIRRTHERE Ml & 0 Gl semectine WHarBer frsé pipsline, enabling

dosoneahasietyfl & oo\t s 16 TARRlng o eyt teat ons
degppteptnatinghdnia Theadecdrdampmatinigdinitisaprorided b degontaminate at
Iea\gltt&ém &fhﬁ'ne decontaminated fluid drawn from the first pipeline. Each
decontaminating unit is in fluid connection with a second pipeline extending
between the decontaminated fluid source and a target outlet, such that the fluid
that has been decontaminated in the decontaminating unit is transferred to the

second pipeline.

The present invention is also broadly directed to a decontaminating unit for use
in a decontamination pipeline system. The decontaminating unit includes a
decontamination chamber. The chamber includes 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 the chamber, and a means for providing an air-stream wfthin the

chamber.
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chanber. Further, the invention is broadly directed to

a fluid dispersal neans for dispersing fluid entering
wa 20@syiteam nat i on chanber. The di spersal nmeanBCT/AU2006/001748

i ncl udes one of a shower, spray or other fluid

di spersal device, through®@hich fluid passes and is

di spersed. The present invention is further broadly

directed to a nethod of decontam nating fluid. The
Funteg¢rhoithei modantdien fsedutoadiycdimectedn&t eal fididi dispatsal ameans for
. decont gm, nati on chanber fhrough a,decontani nated fluid
disPRISIRG T ST 3 KECPTEATINANGTh (GHaIRET ¢ Nl djspersal means
incRIdR¥i SHd8f ansiiwers 5pRATdMbIHR Muid 8ispRASEN fevideS TRMUGE which

evaporated fluid from’the chanber through an
fluid\reseearod i$ Hispersagt | et , and renovi ng non-evapor at ed

contamnated fluid fromw thin the chanber though a

contaminated fluid outlet. It will be convenient to .
Théermesaitt enversst | ke Rirtderr rigdagnbodiremsd s tof 4 henethod of

invention with reference to the acconpanyi ng draw n

. ( S.
decordapénatinguilvidi Teomethes Mickidasgieeding @%@rmma@ﬁisﬂwadnto a
SN di ELBL Lo _

degiyfifinaleR Sifine" iyl gt sCueb b AR EaTrid Hlict Micerb g the
fluidayithit thé chaptoer] providfing adesialstreatm withipi thel shagnisgrs temoving

accordj ng. a fjrst enbodinment of the present .
evaRRyad SRid B 2Ch BTG HG el |V aPRIAIGE 'ﬁwd_aouﬂet and
rerﬁg&ihg%noé@o?%a' b infTatdd REld ASMSVEAIRThE LhaRdighbGgh a

a setond enbodi ment of the present invention; Figure 3
contamanatieddudchmatiétc | ayout of a portion of a

desal i nation pipeline systemaccording to a third

enbodi nent of the present invention; Figure 4 is a

It HiRGeanBRidiiem &) HereiWaRbr AcderBd | rafdfeAemMEHIA@NtY of the

~one enbodi nent of the present invention; Figure 5is a
invgntign avitretafereand toitegvagcompanyiagArawias: Tine Raiticdledty of the

draivﬂngé WS b&-understood as not limiting the preceding broad description of

the invention.

In the drawings:

Figure 1 is a diagrammatic layout of a portion of a desalination pipeline
syste}m according to a first embodiment of the present invention;

‘Figure 2 is a diagrammatic layout of a portion of a desalination pipeline
system according to a seco-nd embodiment of the present invention;

Figure 3 is a diagrammatic layout of a portion of a desalination pipeline
system according to a third embodiment of the present invention;

Figure 4 is a diagrammatic plan view of a desalinator according to one
embodiment of the present invention; '

Figure 5 is a diagrammatic end view of the desalinator illustrated in
Figure 4.

Figure 6 is another representation of the portion of desalination pipeline
system illustrated in Figure 1.

Figure 7 is a diagrammatic layout of a portion of a desalination pipeline

system according to a fourth embodiment of the present invention.
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Figure 6 is another representation of the portion of

desal i nation pipeline systemillustrated in Figure 1.
weizguirs9ssii s a diagrammatic |ayout of a porti oRCDAU2006/001748

desal i nati on pi peline systﬂ;n according to a fourth

enbodi nent of  the present invention.Figure 8 is a

magriifired 8viseav rakgriified d@@'dfﬁﬁé%eé&ﬂméﬂ&? cﬁ' tH@' piP8line system
Justrated in Figure 7. Figure 9
”‘ffi)‘ré’éﬁgl%%'lgluéel “ayout of a portion of a desal i nat| on o
e ..
Dy b e, SUE cLARRRITENE falclibs 2 b S LS Rlinaton Pibeline
systenueteandiny to a@ﬁhlemmbdzﬁmanﬂeﬁt@bl prasémtingémpin, ne

system 10. The pipeline system 10 includes a first
pi peline 12 extendi ng between a salt water source 14

Retefting io’i'F!I@!reo‘#t tilre 36 il Mirdied Fidn8f 3265 YRLRON pipeline
a8

t her et hr ough. The system 10 inc es a sa
systesnl 1that be m@dm@&w&&mw&@ eincilesal anﬁﬁsmp;g@mes 1i2n extending

Dol et 2l ales Sbults o 5 4, Gt e ohvop figeStstring saliavater
thexattrough eﬂ'ht&ﬁs;@e@hf BNNEILQER th8ak i Sier Qie%%lnﬁ%}ﬁr 43 tfhe salt-

the desalinator 18. The connection pi
wadey] tfi%éf I83toR o1 8 diss i i fhid eebnnectioe Wdlaathmsﬂrsir p1p83||ine He via

12
coffeefpkd A0 Bl RREl 5hZ 0 e YRl o arawn
froth éhes fitst - mpdale’re dp amnhérdmaﬁﬂf@cof H BSﬂ'hBIdlﬁideBﬁorJrgylpe 22 allows
envi saged that the desalinator

Sal&ffﬂ? t”°i§ %%%Set“.nawdofn tthe depalingiere18 itat befrﬁélgned/atOerthe first
pipEliRedesal i nator 18 is in fluid connection with the
second pi peline 24 extending between the salt water
source 14 and the target outI et 16, via a connection

' ted) wat
ThE Bl iedter AL 451 B S TReu 351 SesdiebRg mastion tha palt-water
dravec @oeh fepfiist pipelifie TENeIRIREANM |§'eﬁﬁi|s'ag§? %ﬁatctﬂferqe%%lnﬁtor 18

desal i nat ed, fresh water. ine s .
WOPchP%éQﬂ a RAWtieR o theebaliwate sl trash N\gateretT\heedestdheator 18 is

he
in ?ﬂ%ﬂ trchglégtre rfﬁ}é{hgge ééf:%‘éj pr@ﬁp%?égex en etweén *he salt water
source 14 and the target outlet 16, via a connection pipe 27, such that the
desalinated (evaporated) water produced in the desalinator 18 is transferred to
the second pipeline 24. The second pipeline 24 carries only desalinated, fresh

water.

The pipeline system 10 includes a third pipeline 26 extending between the salt
water source 14 and the target outlet 16, the third pipeline 26 being in fluid
connéction with the first pipeline 12 via a connection pipe 28. The third pipeline
26 is optlonal and is included in this embodiment for replenishing the first
pipeline 12 with salt water upon the desalinator 18 desalinating salt water
removed from the first plpellne 12. '

Reference to the target outlet 16 is to be generally understood to include any
one or more of a dam, reservoir, catchment or other fresh water reserve, while

the salt water source 14 may be the ocean. It is to be appreciated that the salt
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connection with the first pipeline -12 via a

connection pipe 28. The third pipeline 26 is optional,
wana7isoiencl uded in this enmbodi ment for repl enPemiAugo06/001748

the first pipeline 12 with salt water upon the

desal i nator 18 desal i nati nb2 salt water renoved from

wdtBesburcst1PtHq4i 2180 be, fﬁeé@n%léeats%ltldr’]agpégé@%e% l/\)%ﬁerway

16 is to be generally understood to i e any one
In fais gespect, therpresentinvsntion aaay beeugedoto desieably redice the salt

'GO%H'?EU(E??E\\%FHOFVQQ@ e the salt water source 14 may be

the oceéa VR appreC|ated that the sal twater
source 14 could also be, for exanple, a salt-danmaged
iver or wate In this respect, the present

A"ihﬁ’vghthSd”%WB@ theegystemgd@imapincludaldwe desalisaling modules
(Fﬂge"gallllds'ﬂa%g:l% %g&%ﬁ? with \f@é e&é@%ylﬁa l@gtrﬂgéi@re]s?ol\ny number of

[ l'ustrat system
dedebirdtingaimiodglesodoliiesbe Foa@ted at Idesied aireBor coyedBehtNctAtions

mber of desal

AlGRE PRl Bvan S0aEaet modmlaoLues AidepauHonA ehaection
| h

12b05ﬂtthé>rfﬁsﬁ p@d&m‘é @2P'a°§geﬁlﬁ1 S Sf“ﬂ’r%Za 2 tﬁ@%hgs% and

i ncl udes a desal i nator a section
(opfignelllyha septiom 26acefi tha thidd pifeline 6s efcmedomuqmsen thigl Rideline is
26a of , the thir i peline

oDl REASREL A RSB0l LTS il LeBEBEAL Bt oo

ottidreof tHesfirsPbpRdlihB&eza6h4 Prﬂﬁst Béke@%rét@lyf inuild %HHS&?dernth a
with each other, or the first F pel 1 né sections
€0

soprces@haalhos Wasth water.dFeoaxamopieom dﬁsailrwtcsloﬂﬁoeay)fbe located

oG8 NP ST B P eSS A st B

lockdiens.i nat e wat er at each of those locations. It is
envi saged that each of the desalinating nodul es 18a
woul d be connected in series between the salt water

It i§ @H(/i%ﬁgé&tl@él%e%ht & tH@tdeQHMagﬁlg]rﬁodlﬁ%vq\é%rwoﬁﬁ Hég%nnected in

nodul ar, the system 10 cou ncor porate two or
series beeeeemﬁwqoeait/wew saurgemrdldnel a téigehoutbeM@ Héaevary being

n one desalinator 18, if desired. The
mdfin' 1 kSl SRR AP s dhors oRepsniBa provided in
pasdllehExRM mbdalky1 &@Mafyﬂﬁclﬁﬁél W@Qha%hb%es%ﬁﬁ&lro% BYif desired.

speaki ng, each of thé nodul es 18a woul
The modules 18a and pipeline system sections may be arranged in any desired
sequence. While, generally speaking, each of the modules 18a would be
located above ground, the pipeline system sections may be located either

above or below ground.

Each module includes connectors 12b, 24b, 26b for connecting the respective
pipeline sections 12a, 24a, 26a to the pipeline sections of adjacent modules or

pipeline sections.

The desalinator 18 used in the desalination pipeline system 10 is illustrated in
greater detail in Figures 4, 5 and 6. The desalinator 18 includes a desalinating:
chamber 30 (see also magnified inset provided in Figure 1). The chamber 30
includes a salt—wafer inlet 32 for receiving salt-water from the first pipeline 12

via a connection pipe 20 and a water dispersal unit in the form of a spray or
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| ocat ed above ground, the pipeline system sections nay

be | ocated either above or bel ow ground. Each nodul e
wonel7desiconnect ors 12b, 24b, 26b for connect PagAUR@6/001748

respective pi pel i ne sectioii 12a, 24a, 26a to the

pi peline sections of adjacent nodul es or pipeline

showrritgpe heatid 6dbsapénativar thb&chasetsbri 30 nbRiIJSe TR isBRY '\Aﬁﬂer Wlthk
el i, ne s stem 10 is illustrated in greater detail
m@re% E[l

iPes SarmBareth i das Adtnessrofithe Aalt uaeter entering the
Ch@@ﬁfér*mtsaﬁte‘h%@%ollégt éﬁ@%gﬂdt@o EHS%&E§%tand may be

provided in Figure 1 |nc
p%@ldtcawmr@mowadeTh@zhamber éﬁalm mg:ltﬂ:tdstamet/@;bor‘etémwbt@ outlet
e 20 and a

361 3be SaREYAT B e Pl ol Bt Ehnayiindheiertigresd fo the
sebead pfifﬁellnlenZ@W @bh@éhtldnhﬁlpé%mﬁfd §%élm5fé‘f'3ixtﬂ%?toﬁ overflow

water with i ncreased sal tl ness conpare
385 rt"?ﬂ‘@é/@' of npnee@@prat@étwt-wateerfrcrm wittén thardbamiag. 30 The

t@n t bott om of the_ chanber
ovERigh By Befeli B8 1pBhtelld ) SRSeHaRBIT 99 e hamber
wallncl udes an evaporated water outlet 36 for the renoval ‘

of the evaporated water fromw thin the chanber 30 to
t he second pi peline 24 via connection pipe 26 and a

TreakbsHHae6r st vex! 4o SARYA
non- (Sevaporrat edlns%qﬁgswgt géﬁf%ﬁﬁ{’ﬂﬁg tﬁﬁpo\ﬁ a (Fh Sy non-
evaperated saltovates fioay tmmyhaadbebenday)daweblef@te a@wmmgtt@bth@ first

pldleg@? Jgﬁg C% @fgf%antclgf‘ %gg hs prpwpgagara {;\é{%gr@@alt produced in

tharonemapoBal Eeweabt, 1M@heantefnﬁéwetélﬁb
before returning to the first ?I ne. gﬁbggﬁrbﬁéﬁ " Flgure

3) Ahersalt RIOgyCeR lrpthﬁ/clm@nbebﬁscoulobm ifent) baa!kintprtbdlﬁlcsicblpelme

125 S Bl d AR ORI o e st

qualtlodunettielmpélm syseiven 0.18he @altctdashrhest @@Cr’ﬁai/ HeOpidified in
line 12 for collection and possib
thepr‘:’b %Z) (AS PRE iteqy &éts iBukioute Bo @ ast IH@$tr@t@dt ahdye form a

sebé’r%@é bﬁ)émbgrt he pi peline system 10. The salt catchnent
40 may be provided in the chanber 30 (as per item 218
in Figure 3) or, as illustrated, may forma

A solar water heater 42 is in fluid connection between the first pipeliné 12 and
the chamber 30 so as to heat the salt water to any suitable temperature, that
may -be at or above approximately 95°C  prior to entering the chamber 30.
Heating the salt water increases the level of evaporation within the chamber 30.
In this way, the efficiency of the desalination process within the chamber 30 is

increased.

A second solar heater 44 ’acting as a thermosiphon removes any non-
evaporated salt water from within the catchment 40. The non-evaporated salt
water is extracted through pipe 22 and returned to the first pipeline 12 via pipe
500. |

It is not necessary that solar heaters are used. In some industrial applications it

may be that other heat or energy sources are better choices. Any type of
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separate chanber. A solar water heater 42 is in fluid

connection between the first pipeline 12 and the
wohenTwsy5680 so as to heat the salt water to anpCT/AU2006/001748

suitable tenperature, that may be at or above

approxi mat el y 550C prior té&entering the chamber 30.

[ e v .

o araY R R e LA BEGMRBRIS, Fumfls may pe requirec
in efitlitionendize tibatdre ifdbs dleaters idomgiralseast ad theirmosipdions.

chanmber 30 is increased. A second sol ar heater 44

acting as a thernosi phon renoves any nonevapor at ed
THeabhowat 6F spragraetidde i$ Brovids Wil t0chamBer 30 for sprgving.

non- evaporated salt water is extracted through pipe 2
shameringt oF mélierwise N@Sﬁawlgg t@ﬁpealt-metarZemwmgl ﬁe shambet in a

ddV\?h u%:{drsrgﬁsgtgog‘[ %rota{{u]? l arﬂﬂsﬁt erlﬁ{g{)e Tnga§algyvater is

dusmﬁse& te egEictm taxéae\b_@bt’éﬂorpbpﬂr@sﬂﬁ waf@”r)frdm Hﬁe QBRSPABF.SIt is to
be used but, in the case of other heaters, pu

rrp .
b%ﬁgpfﬁé‘@t@adﬁ%&q walerdneedmat da seravest epwnwardse It could be

soREPAE13 8020, 50 2588 o AR EBRRE G304 o

- chionbesis aglbﬂgsusapbnded i fiog e&anmidae‘f M@;mrdh@@@@a'snmdnhe does not

wat er enterln in a downwa
achigl b oo bFauid SREPILRErRSrSS NS ke chamber.
salt-water is di spersed to assist in the evaporation
of fresh water fromthe salt water. It is to be
Ara it dake B (m Fidireoed endnégds rmDvaedsfpra’pedmg air into the

o5 s, .5 S o S96 F Bh Rg  furter

asslxeie désaﬂmaﬁcm tazpRRstRmh) précesexanpl e in evaporation
pads, then it does not actually have to be sprayed. It

could sinply be poured into the chanmber. An air intake

[ r
HBchaeF QLIRS et STl 8 45Tl Bl B Bibugrte
watér Ihlunoughlmew@oratedfwaténewutmsaesﬁhmektnactlon fan 50 may be

desali nati on apor ati on The chanper 30
Pz Bt dhee i SulE e Aih 1BGhS GhislaherHRg AL 18 powered
byeX appaap8skl 52. The extraction fan 50 may instead be located within the

connection pipe 27.

The desalination pipeline system 10 includes a means for pumping the salt-
water through each of the first pipeline 12 and third pipeline 26 towards the
target outlet in the form of one or more pumps (not illustrated). Likéwise, the
system 10 includes means for pumping desalinated water in the second pipeline
24 towards the target outlet in the form of one or more pumps (not illustrated).

These pumps may be solar powered, windmills, or any other suitable pump.

Although not illustrated, each of the first pipeline 12, second pipeline 24 and
third pipeline 26 are insulated along at least a portion of their respective lengths
adjacent or near the desalinator 18 to reduce heat energy losses to the lower

outside ambient temperatures. Any suitable insulation type may be adopted. -
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wat er through the evaporated water outlet 36. The

extraction fan 50 may be powered by any suitabl e neans
wana7/os956t he i |l ustrated enbodi ment, i s power edCDATA006/001748

sol ar panel 52. The extrac{%on fan 50 may instead be

| ocated wthin the connection pipe 27. The

Thitesedarmapipefinpi28eiandosy Papidfld shafldndesiba HRARXchARger 501
i, n éheraIt ter through each of the first
<a€ "g&tréﬁ% 11 Faghire MAtTp{rpeh waien Bap@afiewing braughyend being
h :
coPchSia i ind 6 Bha v BseFRE SRS e tsrpuning

the mnep‘dubEng'l destabnreatangenedrit] tHensalbevatercatsbrbs ped eRergy lost
the form of one or

24 towards the t et i
frof e Wiy ammbr Wherseonidesps: %@g@crsaﬁ%%theagenmgmrapf the
avEerd tefnﬁgiﬂmbldrﬁa U FNMHER
Sag\lthougﬂ not usin?r atreﬁﬁ ergchﬁg the ?lé?)gtewgflpeﬁlpency of the
deiﬁ“”%ﬁ@fbfh@%ﬁ@el ine 24 and third pipeline 26 are
insul ated along at | east a portion of their respective
| engt hs adj acent or near the desalinator 18 to reduce

In hepdrationr Qiedted sem-katd e faneFoRuYR disEBR@Me 12 into the

uitabl e insulation type may

deg @Eﬁtr@g‘t %Q@Eéﬁdhmwl theesalbwatsr intatrdZaihe ehower or spray

1 e 0 il Lustrated i
o R e X RRBRY a8 OB Bt %1 FRHE Slpeter
doeiwegdlyotiengte the nhanmbenﬁer ahdbat theds#ak i@t 8 air intake 48
t.hrouygh the shell surrounding the inner tube.
fe‘?cl? dldito tﬁ mthCTOpR OT dBTQUOREiNErshames s ara of heated

waSeMhe 'eﬁﬁbctfdrpl’@ﬁ Be NRGESKE iMaBe ctlﬂ’ﬁgcﬂga t?)\%g%ggsﬁésh water

This increases the tenperature o
threHglriheg evaporetethiveate 3outiehi36h whu’psr mmese\itdperamar@dalt-water is

rorialed 3BT Ynd bipdPef BRPual e St st Sierna sk 36118 the firt
pipefihe 1heittizsitectintdrama shieaRRhmeht 4or ough the
salt-water inlet 32. The shower or spray device 46

sprays, showers or otherw se disperses the heated

| | Théaéitréﬁ.’?cto‘?f' f:%"’l‘f@"’z?ﬁw Ye! P& ggéb E{gﬁfaglg e %irr rssqoﬁpge tqgglce For

20

25

30

he sane tine, he ™ air |
examam;ea Eﬁasawr@scs)ml t(noblitisttdied s aamerbedrpropided, ab control
e extraction fan 50 assists in

pre&y[:edm %e{ﬁ@ct@%B@pa{sg@ thatsar peessure in the extraction pipe is

maintained at a lower level than the pressure in chamber 30. Such an
arrangement can also be used to draw air into the chamber from outS|de the

chamber, and to control air flow.

The spray device 46 may inblude a heating unit to further heat the salt-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.
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t hrough the evaporated water outlet 36, while

non-evaporated salt-water is renoved fromthe chamber
wohowwgdset he salt water overflow outlet 38 to POE/A20081001748

pi peline 12 either di rectl{) or via salt catchnment 40.

The extraction fan 50 may Q—) repl aced by any ot her

It isufiot lzeb bpprieiated . thiotheessAtwh R chtHiRS T Bh&RBEF 8D Hddetnot be
JLlystrated) nay be provided, to control pressure in o
h‘?@kﬁe&ﬁ?ﬁ%ﬂ%m epéhe dasdlinglign proceps vdls wask iwithdué additional

t] [i ' [; j wer .| evel than
P P et Bl BRI e othe R¥laigErent can
al so be used to draw air into the charrbﬁr from ogts! de
h p%g}pr, and to control air flow The spray device
Thgf6§e|!1lgy | nE?J&én%VeﬁieE?ﬁTha MHitiple desalinater syetam aheny suitable
loczdibh- wat er on entering the chanber, to further

i ncrease the operating efficiency of the desalinator.
The heating unit may be solar powered or powered by

. i t.abl The sal.t _and ot her heavy
RO PR G e R e Car S e
betterbemeighbdetimy mbeuleyerBhoOwIGH | #ie e%gzlsgﬁ g p’ﬁaAtu cfrﬁgnvely,

i odi d. It to be appr
pr%??i'lfé) %&’%@’H M@Qﬂ%ﬁ Sequme{;; mﬁﬂbeﬁlt%pgla@atemt beagwateeldwater

: ' ipation process will work ,
WL e bR S e N VR
thepsgneindreipelieal not be insul ated. The salt may be

removed froma multiple desalinator systemat any

suitable location. Air pressure mgration tubes 502
Thardesalinatiche Bigefihe 8yafcth 1119 iﬂbétré’t%@siﬁLffigu%e%ggeé?milar in many

nei ghbouring nodul és 18A al ong the system IO: _
respeeisr fattheeBystepr dfs illustratad iml Fidaxe cles Onequbtgsl diféfence

| ya at e er escapi ng, nay be
ol ML TR T e SRS e o
s e e 2 SR8l 80, M08 L8 e
ther%e;%'@?@e, ga’f fMEeaq fvem s@an ppwereditpedng ri 4di. giiimee plimpOne4 is
povieredDb? tHH EERICENSr panel 152 used to power the extraction fan 150 of
the desalination chamber 130.

Likewise, the desalination pipeline system 210 illustrated in Figure 3 is similar in
many respects to system 10 illustrated in Figure 1. One notable difference is

that the extraction fan 250 of the desalination chamber 230 is powéred by a

wind power unit 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 bther heavy impurities continuing through
the first pipeline 212 towards the target outlet rather than being left in the
bottom of the chamber 230 below the outlet 222a.

This arrangement also does nof 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
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bet ween the systens 10 and 110 is that the salt-water
returning fromthe chanber 130 to the first pipeline
wa287s9unped not by a sol ar powered ther nosi poomaU2w61001748
i nstead by a sol ar powered punp 144. The punp 144 is
powered by the sane sol ar ]cfa)\nel 152 used to power the
an@X{d@P‘(bp%nzaBthb'ﬁosmﬂfaﬂlé)eh@S‘?@xbﬁéﬁgé}f‘ CHAgb&dit-d3fr is then
Li kewi se, the desalination pipeline system 210
refurnedstroax tbe auiershglt ef theisscondipipaliner? 24avip aonspetiars pipe 254

, il i_n Fi 1. On t abl
0 318 TERARaI 275 N SRl IS 1 I8N Bptor 204 ater
extfiegathe whbiyer A3ANBEENR3Ed tetHeolet pbelite 2 191 tBkifPRYBbNtinue to
unit 252, rather than a solar panel. A further

theinextdesalinatos, emsturnte the shamkgr 280 chamber and sal t
catchnent have been conbined into the one chanber 214.
This results in salt and other heavy inpurities

Refemingnta figutteh7othghe tibea fsingdé umitppbitioa afla Hesaindsion Nstpeline

target out]et rather than being left in the bottom of,
Sy3RE7 B AnBLiTS SR o G anenat Psine Sysfam 310 s Gonfigured

X i@l e Lic i€ i ' : .
i S Tl st B ing B12S R o fREan with
a thirlt pipelines 3R6-(Whi@ is 8 Joepteenf swastdevatensandapadcond pipeline

528 8 SBInPESSS ERA bR S ke S s 14

an&@@ﬁ%btﬂiml@t Bne fértahsfefthgonadteordted tyethrsligh.! and

tube (or any other suitable) heat exchanger. This
salt-water is then returned fromthe outer shell of

h - - - . - -- )
IR PBEORELPRES, LR Gy Vo ERE ST T8 Yt e
clesmice). Theatemaliadibr 3M1Bes iefiidi cumncbtors hatiee fR80pibsline 312 via

retyrned to the fi ré% ngel ine 212 to either continue
CopBetYE RBRE HdsaNd Rador NS GPNREEIRMPING $4(& allpwrtiaste ymter to
beR&LVIT frogh e fitﬂﬁfiﬁel?net 58S GntoSthd §é i'n‘é}d’r”?}ﬁ&pﬂﬁdé ':BRnection .

~of a desalination pipeline system 310. In this di agram
Pipehd23 skews mastowaterpeiticleanegddn ¢ne d¢saliratond i tubedetagied to

~ . [T ling system There is a first pipeline
th%ﬁg?%)fpelhl:’%ic‘%%connecti on wth a third pipeline 326

(which is a source of waste water) and a second
i peline 324 (which contains fresh water) extending

p , ! .
. Thedagalinater dd Stis Praxided deruieanigg part of the waste water drawn from

the first pipeline 312. Indeed, it is envisaged that the desalinator 318 would
convert a portion of the waste-water into fresh water. The desalinator 318 is in
fluid connection with the second pipeline 324 extending between the waste
water source 314 and the target outlet 316 via a connection pipe 327, such that
the desalinated water produced 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.
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and a target outlet 316 for transferring waste water

t heret hrough. The systemincludes a salt water
wdes@Elosysat or 3 18 (in this case a waste wat er eCEANR0)6/001748

The desalinator 3 18 is in fluid connection with the

first pipeline 312 via coniection pipes 320 and 322.

A Mndmr\ﬂe\hlo@m@dw@lﬁ%@omi @Y@Slllw%t@d%‘?lgﬁré 8. PRe @%g&frhator
the first EI peljne 312 into the desalinator

31*?{18?@@&%&&(1'@@“ INsBidesoa desalinatinn ahamier &30n Fheatheantzat 330

th
054 S8 S0 SIS i el i e
pipsliserd tyvipdhuid cbnnéctionasipe 30, dn tﬁl@a%m??(ﬂl?f%rﬁ hge Wdsté water
i s envisage a e

s BUBSHaoRn 9B disu Al oty 1SS o Pole evappeation pads (not
|IIU@%E&J‘)V\% eoperation f "tl‘?éhct‘(]@ﬁﬁ r 3806 ng: g IPI%E %@%Neﬁer with

in fluid connection wt e second pipell
incER@atH cagcanttation roft Westrasompagdeto ﬁmJ comcstltrhtiondint the waste

et Sl MR aloinerodh callese il Koo Ingtottom o the
chasibior 388fie i adr &Iﬁhttﬂi}@s Rasie tiongh e e%%?) gt SEEPBAd has

eline 324 carries only desalihated
& purperatesl; sNemeyaporated uwestea wattérr ds pepreivedevi&Z@ fluid

314
A 59 O SR e
pipel lime BGarfneprmcm?osmgt iat AecdninestingiphR] B2kl Wng dbpropriate

connecti on A magnified view of the
me@ggaff?) @”epo*g'l@ ﬁef)l IfQI’stpf%‘f%@ngnS‘ﬁﬂgmd@dSSOm from being

R VOGP 4 Sl PRORATRR )48 spamoor 300
alspuinelugpe asegndensation ichaetter B2, Tk certieingation WAsHer 364 in

oot R e B BRSSP s . 1
this pryethémine foopaehbstiipthaBbeBed i %éleé?t& %]chhl %rs 366.

evaporati on ipads (not illustrated). In ope
HeahdabémBed fram dir scanstensation mmbewaﬁn rtm]chheas:edporatlon

ation of waste conpared to the concentration
Ch%ﬂetéﬁgﬁ(?/vaste wat er entering the chanber 330. Waste
wll .collect at the bottom of the chanmber 330 in

ter t? t has flushed through the evaporation pads
Uetign, o emperature in the condénsation chamber 364 increases the

amount of fresh water output. Heat lost during the condensation process can

-advantageously be used to heat air in the evaporation chamber 330. Addition of

heating in between multiple evaporation pads (note adjacency of the salt water
inlets 332 and the desalination chamber 330) can advantageously be used to

increase total evaporation.

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 net

energy cost of the evaporation process.
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not been evaporated. Non-evaporated waste water is

renmoved via a fluid connection 331 . Waste water
woOwehi7heee1 suspended solids) is returned to thePETAIR006/001748

pipe line 312 for processing via a connecting pipe 322

using any appropriate neai8 (for exanple, a filter)

S R A L
ent@rethehevdparatB3Octkdabern 880.ulies efiicenog erfi dfet solar chiaetsé$68, the
oG e e SR chnbaen o P GRS ot e
in tﬁé%vagpg%wn%r%m'm%ak@%igéég%ﬁgagtbbe@. chanber 364

'S CcO by solar chillers I's punped from
t he condensati on chanber 364 to the evaporation
. chanmber . 330. Reduction of .fenperature,in the
Air 55 BT diro o i 85 al atief BAERe fad Datbire fow ponitg) fan
370vat er output. Heat |ost during the condensation
process can advant ageously be used to heat air in the
evaporation chanber 330. Addition of heating in

1] / : _

oL Ry UL RPN B SRR bl Bnah AR K crtin

chaiiber 830 irathiastrivgeimehtyudiey aseunbinatior bEfsteplatet 812 and solar
evapor ati| on,

. Any. appropriate heat punpj ng deyvice c .
tubge3 (b eatertin PrdirabePeine 3 & ansbagEd tiosal OpiaRsl gas heating
uni@@%% a'ﬂécﬁghcﬁ/f/@,' erEREN i%‘@i‘&a&%ﬂﬂﬁa G B AANMBNIBY BDYS Al is

he recovery of energy fromthe condensation~process
adwardagbeeusin pre-hebtedhzfornié eglers e evagoratiapehatriben 330 in this

omBodigst (it BkpRdRIcar ol e 7 e SSiabBibstHichEts 074
solar chillers use some heat fromthe waste water

before it enters the evaporation chanber 330. The
Magyfmethedsyooprahgatisgthe atnd/err watesgantinerepse e eificigney of

he . h e ' [ pu :
thef il PR SOt R, e RNEl, 1B, lperiuleY e st
adeghtagéags ths .prééénti mventianulcahethkehadvgrttagdeof many low-grade

~desal i nati on chanber 330 using a flow control fan 370.
heat sources.

In this embodiment an optional -gas mix is illustrated demonstrating the
possibility that some gases may advantageously be added to the desalination
chamber 330 to either increase the efficiency of the process, or to have some

othef desirable effect.

Figure 9, iIIustrétes a multiple unit installation 410, the third pipeline 426 can be

seen to be in fluid connection with multiple desalination units 418.
The present invention provides numerous potential benefits.

System can be built in a modular fashion, such that is can be relatively easily

designed to suit a specific application.
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Waste water i s advantageously pre-heated before

entering the evaporation chanber 330 in this
wenthrdisysent usi ng a conbi nati on of flat plate BZTE/AaNRM6/001748

sol ar tube 374 heaters in &Ee first pipeline 312, and

an additional optional gas“heating unit 376 is also
Bedhgwnodlilaf,oit &s irlatigeloxdi edl by ' '

32@_.\ Air. is advant agZpugﬁ/é pr ewr?gg%[e%d%g?@fﬁeéﬁ}gt% %Slgznt of
desabNRIQR fBIUEI BRPaihRBENCBBTS Ar terrerisintaiditagnt Furierg exen if

oA atort sPefiln 6 AR ecdidias kS svstem

~ shoeld stiik beaseratienatfdnicel Amchrakent Sstidns alfithatth pipelines are

rocess. Because relatively |ow tenperatures are sti
reRdy ?5@‘@5%&94%(3 present invention can take advantage

of many | ow grade heat sources. In this enbodi nent an

optional gas mx is illustrated denonstrating the

Adyestagsiouistyy théaysteonergbtess andesaidutonttege wdasdbst practically
. 1o the.desali.nation chanber 330 to either
an?ﬂ%f%ﬁ’i‘eal{bﬂgt%? PlF’@#'BﬁéySt&fﬂ-t he process, or to have
some other desirable effect. Figure 9, illustrates a
multiple unit installation 410, the third pipeline 426
Fregth wetes depdtiseteby ra fdegatinaton rasc ehpniosatidn ralbng phe system

gsald natian It 8..Th resent inyention praqvides
Coﬂurreréoﬁrg1 fpr)]%t (Qlﬁég baﬁ/ageéngﬂet S‘?\B%ﬂ?& Z}Fﬁ c%’rﬁle eOBLﬁ"I%f fraghg water
extradiomapoihishi on, such that is can be relatively easily .

designed to suit a specific application.Being nodul ar,
it isrelatively sinple to bypass a desalinator in the

eaal i fail : ' |t enance or
AoAFlooR S VAREAL ol Bt £ o T EBAR o i
at theclyml pipelinessysbire destieatiemnbecausg eheshldesaligbtion Stduf€in the

de ST ABRO e Rineliog RSN It 45 epasartavsiem makes the
neé&@ Pbrog B0salMEHEMAta a8 YAy oufitoptibpaem enabl es a

desal i nator to be placCed at practically any | ocation
al ong the pipeline system Fresh water produced by a

Unfigs Axistidb e Hindidn la?ugaﬁibgﬁ]neals% rr%sr,]ethgydsets%ﬂqnation process of
the present invention can be largely if not totally powered by environmentally

friendly power sources, such as solar power and wind power. -

System can be equally 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 understobd to include
reference to ‘desalination and/or decontamination’. 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
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continues in the fresh water pipe towards the outlet,

or any fresh water extraction point. Advantageously,
woheopsesent systemrequires a rmuch smal |l er PCT/AU2006/001748

desal i nation plant at the éi nal pipeline system

destinati on because nuch d€5alination occurs in the
techpeedtifat Déiﬁgajwwﬂsh@n@éﬁﬁhb%etﬁé/%%% us (?ﬁ% [emove
diEresent system nakes the need for a desalinator a e

diogeborr vear. dffernsitely, e syaterxinay ibequstestal clean daty and/or
pNecParRtibt BBy BBy vider £5 DO 20 Plorary

resent 1 nvention can iT- not totally
power ed .by environnentally friendly power sources,

su sol ar power and wind power. System can be
A é’&ﬁgPﬁﬁe'éﬁéafr&gef@‘r ayeeteplialr upmfor Hoedpeertiver sstem includes

refridRHRERSID Whtek ittﬁé’ﬁﬁé&rﬁ%s%ro&%%ﬂ fngﬁaﬁqéatéWﬁ@r@%a?{g?i%eprocesses, ‘

kil ofmetre. The inventive 'systemc
todereets iftesimavater camdrer cealairing/ sludgedihst réal e easily and
[l as, for, agricultural use. The I nventive system can
enolyoBitaly bPediiPasey & % comRRTamyOotiREPSing of the untreated
watenevapor at i ve conpounds/ cont anmi nants from vari ous
wat er and other fluids. Thus reference within this
specification to 'desalination' is understood to

Wl ' desal i nation. and/ or -
el 8 S ST SRR TR oS SRk VB sowpitc  f ver y

and very usefully to renove sedinent fromfluid so

(Mgn% as that sedinment will not evaporate and the fluid
Adyantageouslyr dhe aysteRe inslides issparate npipetines der Iseltgater and

degémted\%ﬁﬁﬁ TSRS it klh@ffﬁ)[lﬁtileﬂ})f@p%%éﬂéj& ih(‘)ﬁ rﬁglitr,r-ov\ﬁer to

Irt frombore water. ernative

conteminale theatasatinateg watet.or pol | ut ed and/ or
insect-infested water froma pond. A yet further
exanpl e of a potential use for the inventive system

Thensg/stite TahesMdmagdd Ny B@h%bdttg‘?e&'@lﬁhaéﬁﬁaﬂ ﬂ%ﬁcgzﬂt levels

. 1.n paper manufacturi ng@_Fr ocesses, tQq create fte

In Gi¥ers: anghavaierveans by rdivestingl gonteh aglt-vaatemthreuglasheé yesakhation
. ir | I sed of as ca red.to

oI SIAIEO B e o PR e SRR IS or vty

It is not necessary for salt-water to be treated at the target destination, although

it may 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.
Likewise, should the system be used to process a contaminated fluid, it may be
advantageously used to convert a contaminated fluid into separate outputs of
highly contaminated fluid and uncontaminated fluid; or highly contaminated and
lowly contaminated fiuids both of which may be separately useful.



Further, the system can make use of readily avail able
seawat er. Advant ageously, the systemincludes separate
woizpElosyses for salt-water and desal i nat ed wat ePCT/AU2006/001748
Therefore it is difficult if not inpossible for the
salt-water to contam nate 2ze desalinated water. The

- t c d s used .educe .. ..

i S S8 B e Rp B e RS e asiisatiaps andror
additiodls \rediy ba dnisodorceghinto Wes eondthiotive nidharralegsthenesf ®e parts
i peline systemand then feeding fresh water back into
prg\H%USHY descrihedyitBeviderarting Q'Oﬁb%erﬁé)éréts@aﬁmbff 6f this invention.

salt-water to be treated at the target destination,
al though it may be useful. The salt-water pipelines
Withde liritisg ted ctdir dcppeethahaaay ey sbaghbpipeahyatAdstlian or
tar et%agutl et. . F .rth%r. It is 6\2 be aggreci ated that,
OVE[RSas Ratent, Arplc lpgh(F?lr’glggip{g)r ftom the pyesent application, the
fomﬂﬁﬁ@gggﬁggﬁéFﬁéwaédjherefore 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 lowy saline water), both of which
may be separately useful. Likew se, should the system
be used to process a contamnated fluid, it may be
advant ageously used to convert a contamnated fluid
into separate outputs of highly contam nated fluid and
uncontam nated fluid; or highly contam nated and | owy
contam nated fluids both of which may be separately
useful .Finally, it is to be understood that various
alterations, nodifications and/ or additions nmay be
i ntroduced into the construction and arrangenent of
the parts previously described w thout departing from
the spirit or anbit of this invention. Wthout
limting the claimscope that may be sought in any
Australian or overseas patent application claimng
priority fromthe present-application, the foll ow ng
clains are provided. CLAIMS 1. A pipeline system
including: a first pipeline extending froma salt
wat er source for transferring salt water therethrough,
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at |least one salt water desalinator in fluid

connection with the first pipeline, enabling salt
woabeErsewibe drawn fromthe first pipeline to Po®AaR006/001748

| east one desalinator, each salt water desalinator

provi ded to desalinate at2Beast a part of the water

dr aﬁ\eijlggm the first pipeline, each desalinator being

in connection with a second pi peline extending

between the salt water source and the target outlet,

such that the water that has been desalinated in the
1. desAIRRglingrsysteniBAYAEY ed to the second pipeline. 2.

A PA R g@eﬁafét&mﬁggrﬁ&gge (53t Ch el sburdd ¢t #HaRSrefring salt
third pipeline extending fromthe salt water source,
wateneéhédethrdughpel i ne being in fluid connection with the
rovi ded .for

first  pi | i , the third pi | . . _
r epRlelfiashi oF el 1t dgpaliatak i Y CANaRipR, witBofhe first

. pipBR% Setihynaliowatigss| H)é‘@?é\ﬁﬁ_fﬁhtthé\@ﬁﬁrpibggﬁé/i@' thé AMleast

the first pipeline into desalinated water.
ongipsdlinatorsyst em according to claim1 or 2, wherein the

d | i d ' i all . ,

o BN Bl B0IAFl o P3N g e e
watdreirawatiem iise filkdplpiine ncl uding at | east one

desal i nat or nodul e, the npdul e including first and

seceaeh pigsalinaiersbeindods. fligd gopngsiionnavibec isagond  pipeline
ext?ﬁ&ﬂ@db&%ﬁ[e‘ﬁ ek .A\'Nat@PgBSl}g% LA 1R At Rt | Rfilet I&Fc that the
rrd prpeline section. 6. pr peline stem accor di ng
watey thay haneeceh daselipatedddithg ddsalimator imtrbnsfiengdt tacthersecond
, rTPre desalinators | ocated al ong the pipeline system?7.
PIPRIBE-pel i ne system according to claim6, wherein at
| east two desalinators are connected in series between
the salt water source and a target outlet. 8. A o
2. pi pél pielipgs sesteat amcardiggt v claimmie mcludingwher tind gipeline
ext%ﬁ?%efhc\)’\@ﬁagég'tw { ? ééu%(%EFrieg{ﬁgrﬁggiggﬁr{enb&%% Iﬂ‘la]lld 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, A pipeline system according to claim 1, 2 or 3, wherein the system is

'modUIar, 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.

6. A pipeline system according to any one of the preceding claims,

including two or more desalinators located along the pipeline system.
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target outlet. 9. A pipeline systemaccording to any
one of the preceding clains, wherein the salt-water
woedrfosersit he first pipeline is heated prior t®CTI/AU2006/001748
reachi ng each desalinator. 10. A pipeline system
according to claim9, wher2din the. salt- vvater fed from
the,fi.rs ine to,.ea esa t or
7. oncAdiPRinESEEphy SsiotiBRd0 At bl lieat b oatinators
areﬁ@@ﬂ{éﬂt@& it SerfdPh&enthe %@}I veRer %ur@b%ﬂ@a target d@let.
when dependent directly or indirectly on claim2 ,
wherein one or nore of the first, second and third
pi pel i .0 ecti.on: t S 0
. 20 oA Rhinechy B’ SRt 8ot b S o iFtey oy Toast two
desdimatorslarevteneectedanhpafaileheetieet the %@ﬁnﬁiaw?dsdd‘rbé dand a
pi pel i nes and desal i nator sections are insul ated. 13.
targetpultati ne system according to any one of the
precedi ng cl ains, wherein the second pipeline forns
part of, -or is in fluid connection with, a heat
9. exchapigeline shetatn peogding tdenycade bf frer prexcedipg a:laicrmwvberein

fro ne part_of the desalination pr ss. for reu in
thep R VRieF {0 1O hadiS] AN Rt BELEE Pris foareaching "sach
defhippltbne system according to claim2, or any one of

clains 3 to 13 when dependent dlrectly or indirectly
on claim 2, including means for punping the salt-water

Ot Pop oS Bt bRt RE LIRS oFHRRET 15 Sab Nt fro from
thd fiet Frp%naélt@ @ach @eealmat@ncisw@aﬂgd Bpane drahoRsBlanbeaters.

desalinated salt-water in the second pipeline towards
the target outlet.16. A desalinator for a desalination

118222] Pﬁlﬁ%?@%@an&%oﬂﬂﬁgltcha% i nc#%%e Of clalms 3 10 10

~ wheal depetdEntiditeetly orandately din seimsal wlmalrdzlnfme or more ‘of the

firse, SR SO Tk TV, PRGBS SarfOB a8l bt gy eslingar 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.

15. A pipeline system according to any one of the preceding claims,
including means for pumping desalinated salt-water in the second pipeline

towards the target outlet.
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within the chanber, -a salt-water outlet for renoval

of non-evaporated salt-water fromw thin the chanber,
wanaa7/sgsemeans for providing an air stream w t RCIWAUh@6/001748

chanmber. 17. A desalinator_according to claim 16,

Wierein the salt-water out?®t is in fluid

communi cation with a salt-water supply pipeline. 18. A

desal i nator according to claim 16 or 17, wherein the
16des & draalinajoc frarebeesalinationi pipetins alystetat thbrdestlifator including

| lect.ing, salt prodyced in the chanber. 19. A

a desl F‘hﬁ@%PaHbtbe r erng#‘aP%Detfl'%quﬁ?'Tgi wherein the salt

cat chrentwaterlifieat ed external of the chanber. 20. A

desal i nator according to any one of clains 16 to 19,

i ncl-advaigr gis@esyal rmrtgorocﬂlssaer§b19awa1;@o\métrémthmemmnbrerphon

or p j - er fromthe chanber, 2 1.
A aodirellorh R WANG, Gfler RN snpOTe! o seoraeq vt from
withire thedchgmber.ext racti on fan for extracting evaporated

wat er throutgh the evaporated water outlet. 22. A

des afi S WAL QUlelifergemev@l af Rep-evaparatedi saltrwater from within

ext hgethamdeinah$ Powered by one or nore of a solar

power unit an’d?or a w nd power unit. 23. A desalinator

ac coradinegns doaprpvatireg ah ail stiessn hithirotha2chdrisénudi ng a

means for reducing the pressure within the chanber. 24.

A desal i nator according to any one of clainms 16 to 23,
17ahereidashitatsAlabodiRy 1OUIIR! 16 SwRERNh 4RY - RaGhATREE is in

overflow, the chanber overflow being in fluid
fluichbepraptunication witle afsattswater pepplreipdlmean over f | ow

chanber. 25. A water dispersal neans for dispersing

wat er entering a desalinating chanber, the dispersal

18mears deselingtiongasuoeding toERIMA! 18 shawerwh&BiAYh@!desalinating
ot her water dispersal device, through which water

chgawesincludes 8 sgitgaishsrent foscollectiag Isalt nspdureashini thachamber.

sal t-water, including:

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 evapdrated 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.

23. A desalinator according to any one of claims 16 to 22, including a means

for reducing the pressure within the chamber.
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- feeding salt-water into a desalination chanber

through a salt-water inlet, - dispersing the water
Wi204Ti08936Ihe chanber, - providing an air streanP@itAt2006/001748
the chanber, - renoving the evaporated water fromthe

chanber through an evapora®d water outlet, and - ,
r eny| = - g i Hhi
24, b aRSk TR HERREFECE £ badd Haims 2 16 23 Rishgp the sait-
wates aliletait i prgvislat tasia tabandes averfiay,t theadrEmbboverflow being in
L hcl udi ng renoval ,of salt fromwfhin the chanber
i GRiteciOadp th 1St STB8 Vie\aa BBtV FIBBRT i nat i ng
salt-water according to claim26 or 27, including
renoval of salt fromw thin the chamber with the
2,on-fewegior alisnersall meaas efor tdispargingt Waterabntenagea desalinating
tlet, 29. A nmethod of. desalinating salt-water
chHisTing o BRengrngiaieas Fomble ‘§hal iy spray or
othealateg didpersdldevivgd, @iroDgh WhidPware/dsaes g is dispersed.
desal i nati on chanber. 30. A nethod of desalinating
salt-water according to any one of clains 26 to 29,
i nclugi ' . extr I an, turbine or
2éOt héflkrJ méa? t?ocfpﬁéévé‘édéé@%g Qatsgﬁ&%%é@a?@ﬁg\/al of evaporat ed
wat erfelediny waltiwatet histoc h addeailinatorl .chanieirhtifoedh a salt-water
. dgsal inating salt-water according to any one of clains .
inlgg { o 30, including renoving evaporated water fromthe
chanbefisgeh&iny Ihe WREVRRANIHE dniRipsF, outl et using a
pr essurlseﬁelgilfger%ww Eetvveen th‘g%o’utl et and the
charberoviding &k die sortemwitinitoe chapdbler,ne syst em

including; -,a first pipeline extending froma
docobuing (68 HepRtp@y e For he ZhentherRipuah an
decori/apbraé@datebetidthgiet hrough, and - at |east one -
decontam nating unit, each decontam nating unit. being

in fl Geo¥HEmRATPeRPaiRted salbwaterdtomiwidiin te ceamber thpugh a
decontgm Nated i d to

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

removal of salt from within the chamber though 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.

31. A method of desalinating salt-water according to any one of claims 26 to

30, including removing evaporéted water from the chamber through the
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be drawn fromthe first pipeline to the at |east one

decontam nating unit, - the decontam nating unit being
worevicdedit o decontami nate at | east part of theCcT/AU2006/001748

decontam nated fluid drawn fromthe first pipeline,

and - each decontam nating7unit being in fluid

connection W th a. ond pi pel.ine extendi n et n
evdEAGEuARa e BuG P esBRr ulBtral B BB R and the
ch&dgér.t hat the fluid that has been decontam nated in

the decontam nating unit is transferred to the second

pi peline. 33. A decontam nating unit for use in a

dec ' Lap DI i incl uding a
32 1o SRR Aot pREIhE Sy HBRE' (B ng: -

decons afivshadigalinfel extbridmgtirom a deéspeasidateai fluiiosource for
di spersing fluid withjn the chanber, - an evaporated

chanber,
f1 ui dreRffeeingrdgconirminated, Byidghereiaronghpdhét ed 1 ui d
from wiLhi AREH atin oL &y i A i
for r%&%@g?O%{aﬁgﬁ- evag%trl%q grc}ﬁ’c%gnt amgﬁéarﬁgraﬁ#{ﬁd@wr g?nfng n
wi t hi fluid lvenoéetitrewith dmel first @ipatiansehablingr dadahitamgirated fluid to

air-streamwthin, th hanber ., 34. lujd dispersal . .
reinsb? PSP g el BHFIGR:8: ¢ RoAbloaE GREa et Binating
chanbggit, the di spersal neans including one of a

shower, spray or other fluid dispersal device, through

whi ¢hthel dge@ngrisinesng vaiti keing prviceschto decontapinsie iahteast part

syste cordi ; . '

stbst I Eafteghbeh gl il ehaln ARG EHSF bIFRIOS o 36

A deseicihaleconetinatihqainitobeiny dnduidl comeectivhoditieatsecond -
substantjally as herein described and illustrated. 37.

A net Piggling m'mme}twae@ahh@- %‘f%ﬁa'@&ﬁi?@im@dt%’%‘?@ and a
one e odli : . .

one larhdoAON PR BUIRIRA T e BREShBrinated in the
pi pel deeordgwiratingaot iditremsterraeahtp thaesesbnd pépeline.

33. A decontaminating unit for use in a decontamination pipeline system,
including a decontamination chamber, the chamber including: '
- adecontaminated fluid inlet,
- adispersal unit for dispersing fluid within the chamber,
- an evaporated fluid outlet for the removél of the evaporated fluid from
within the chamber, |
- a contaminated fluid outlet for removal of non-evaporated

contaminated fluid from within the chamber, and

a means for providing an air-stream within the chamber.

34. A fluid dispersal means for dispersing fluid entering a decontamination
chamber, the dispersal means including one of a shower, spray or other fluid

dispersal device, through which fluid passes and is dispersed.

- 35. A pipeline system according to any one of the embodiments substantially

as herein.described and illustrated.
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enbodi nments substantially as herein described and

illustrated. 39. A decontam nating unit according to "
wanyoroaesenf t he enbodi ments substantially as heCce®iAw2006/001748

described and illustrated. 40. A method of

decontaminating fluid accéBding to any one of the

36.?“&2(%%%%%’{0? %ﬁbmd f Ia}ﬁy%eth fleefBRaMARY S%Bgtantially as

illu
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.



