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WATER DI STI LLATI ON SYSTEM TECHNI CAL FI ELD OFTHE
INVENTION THIS INVENTION rel ates to a water

wale@biokd4et i on system for recovering potabl e waP€r/AU@IN001404

sea water or any organically or mneral polluted water
source using a heat source froma heat generating
apparatus such as a heat storage system BACKGROUND

OFTHE | NVENTI ON Mep Regls 19 ILBRRIRISSTHEL Sal i nation

have been proposed in a nunber o I fferent

technol ogi es. TROHMH{CAL RELD @S TREINIENTIONd here as
exanpl es: (S% Distillation Method One formof this )
met hoBHINVEVERG IOA s¢latgstinea twalge chstilladoBf sysiean Viat pcovering

PR o B PR P PLE oA S MPR TENE G source
Qfin¥aheat %@réé‘@orﬁ%q{éaﬂger{@%h@&cfﬁ@rﬁﬂﬁ cledts®s 4 heat SIoRadB system.

back to pure water. This nethod has the follow ng

advant ages: 1. BBSKGROUND HBTEHEKNVENTION as t he

wat er 1 ratures are abogve .65C, 2. Systenms are

casi | Y\HC G S AL 4 AIEPHPB Tk iheRY RERPHG ) agwmber of
gﬁfeP({dt@&dm%ho%géﬁ. TS el HnbihoB3aNe 4&cHBER Heheadedtples:
ittle personnhel training 1s needed; 4. Total

@) ssoDistitlaBoh Misth6dDS) of < 10ppmare left in the

distill eggvvat r.. Hovvﬁvgr_ tr]i s nethod al so has a gunber

of di‘2aeerim S 84S rRRin iRl ves ralflRg the) PPYRRIGE Ohgea water at
4 Rgc JR ARGt RRRC GB8Ro B, IHE stahh Riheh istlled
welhgkeithiel Amotnged or her aenige abeling alddismabecatefensd thadsteam

on the surface_of the heat exchanger causing further
baakuiothwa Waterefihisonethey. hasibe HltowipgmdyeNEAES met hod

f distilling. (o I €-0c-.

o trdsbprotia B MG b v ek ARy o AR B B
pn theysteraé hid @ksilpmehiametue Thivsibretbbathd skfrgvsibeed

on ships due to its |ower energy consunption. The o
praj or Pdncinplaefondration isiensy y cemprehanslaio itde personnel training is
di sti Inleéa(}eidon tenperature is too | ow

¥

4, Total Dissolved Solids (TDS) of < 10ppm are left in the distilled water.

However this method also has a number of disadvantages including:

1. Very inefficient as indirect methods to heat the sea water are typically used;

2. At high temperatures any solids in the sea water will congeal. The congealed
solids are deposited on the surface of the heat exchanger causing further
reduction in efficiency.

Another form of this method of distilling sea water is to reduce the
temperature of the boiling point of water by lowering the pressure in the distillation
chamber. This method is favoured on ships due to its lower energy consumption.
The major drawback with this system is that the distillation temperature is too low
to kill bacteria and ultra violet lamp generated ozone is usually needed to kill
bacteria in the distilled water. It is also not suitable for large scale applications due
to the difficulty of maintaining the distillation chamber at below atmospheric

pressures.
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to kill bacteria and ultra violet |anp generated ozone

is usually needed to kill bacteria in the distilled
WOR06/029464 i s al so not suitable for |arge scal BCT/AU2005/001404

applications due to the difficulty of maintaining the

di stillation chanber at bel at nospheric

press?rfs (b) Reverse Osnpsi's Reverse osnosis (R Q)

is afiltration systemthat uses a nenbrane to renove

onlgev%$62%V%o%%d suspended solids froma water

SUpp@%veg@bg%gagﬂﬁﬁﬁﬂ%hﬂﬁ%hd%%&héﬁhh@ﬂﬁe§aﬁﬁﬂﬁb@ﬁ@tonanove

system separates th water into two streans
iPEEBAfaeishnéauspmded sobids drim at eagdrregly. THelike capegnsional

streamis the water that pass hr ou
FRestonperrnblRec A SHralgh e R A TLET OS8R eate

{rﬁ%ﬁnh %LC%) {-‘nthﬂ er%q ff %Q@t st?e%nﬂj?sefﬁ\et\%a{ér YA passes

he system A punp Is
tHRGhtife §e€?ﬁ|dpéivﬁ¢eﬁbletrﬂembi’dﬂeam&ul&ahé cogsenofatd shaeam is the part of
menbrane system The direction of the m?ter fl
thetHeclatredmbipahis used davilosh tecepnaeniroteduali dr st i system.

\é\ﬁfj\e{)ﬂé@‘s?éé e{)qq{eat e%wéiﬁé %gﬁgﬂrgﬁgﬁgﬁo& %H (?f thg%é?rqﬂ)’rsah@gystem.

T@%rom:éﬁhgn NG eGPNEETHW AliRdicaike eEBRdve oh %a@l@ldoﬁ“@ﬂedl tedusing.
the perneate manifold for systens where nore than one

\Wetdb issepatabessbyithe rsembeane \@ikingbe hoasiaglanddepss the membrane
menbr ane housing i s useful es e reliefval ve or

housiNgs8 ive SRAFERSPEMEHE AN (f(ﬁ‘ﬂe f‘!fﬁgd to protect the

SYSHARRIALLRS P s SIW(%EF &t tﬁ%rpﬁa@ﬁ‘eg‘ﬁé%arﬁ)l'fcﬂﬁfféf HysedrhOWhere more
The pernmeate then ows through a flow nmeter and to

t}hhreoﬁétﬂeﬁtlbrpne hbusifig ihesedaCmierpernithie lownpermoembene housing is
eaves the | ast h d i

JEYE IR W TN RER ST
syét%vg\ﬁﬁalﬁgﬂt Er gl & hbaw 5ant r@%qu@éﬂ’cﬁ 'ﬂmﬂ? %Prﬂ@ﬁ@tt'h@heﬂows

uncti ons n control lng t he
tAFREHU BoW rhbien ahdleo tl‘aa‘:dsmtlm,poﬂ:mrttfrtbda mathiree amount  of

concentrate fl ow ngtothe a and gssi stl
cont rbre pﬂ@cqrﬁ@tg VQpntb%%{,gpeynbgqnﬁ g,rgql Vsespllt into two

hgﬂﬁﬁ%% @n Eeéﬁet? b gﬁ Héer%c chQine RQSWHtar Ss%aBIQﬁ‘le control

0 ac Ieve urbul ent cro
v, %@W@]‘&@nm@va%rﬁa@ﬁme@ffjfmetl‘cﬁrstdamdt/ sty higg the pressure

pressures and will reject
within the machine, controlling the amount of concentrate flowing to the drain, and
assisting in controlling the system recovery. A recycle valve channels a
predetermined amount of concentrate into the pump inletto achieve more tu rbulent
cross flow.

The membrane will perform differently at varying pressures and will reject
mono and polyvalent ions at a different rate or effectiveness.
‘ This method relies very much on the efficiency of the pumps that drive the

R.O. system and by their nature pumps are very inefficient users of energy.

OBJECT OF THE PRESENT INVENTION

An object of the present invention is to alleviate or to reduce to a certain

level one or more of the above prior art disadvantages.
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nono and polyvalent ions at a different rate or

ef fectiveness. This nethod relies very much on the
wetdosorancy of the punps that drive the R O sPGI/am@ndo1404

by their nature punps are very inefficient users of

energy. OBI ECT OFTHE PRESENT | NVENTI ON An obj ect of

t he presenlt invention is to™alleviate or to reduce to

a certain lev o[ e,0 e \Abe P or art

di sadvant ages- SROINES SR NH “'!” ON I'n one

for n\d‘u 8ht flﬂHg r&lth%uﬁ'@ﬁ%e‘é&tno@%etth;@ 0B & idebddeeBrdabiest form,

broadest form the”invention resides in a system and
they pwessowfesidkisng aayttent argbpercass ofgisstgia beali gergraimgrsource in
storage arrangenent such as a heat st e vesse

aheat stms agenBRBRRBrUChATH G SAES eoe PF OEALLO g vessels with

roduce distill I er, i iot i
B85 UL TR0 Pl 0 Mol ot
eFRliari&f apphGachings Byasthe gosdcdlorifibealbeat tist @reagyedelivered to
arrangenent. The systenl process involves the
thet heatasa?gagmdar@iﬁngeh‘r@r@ar not heat engine efficiency cycle
as enbodied in the secaond lLaw of. j .
a1 o PR eSSl Puetrt o e eafis T JR G R HRE engine
cBididisdventcl s binbbatddom Madesond key WatiRmpdyaaméatdnagalso the
uring t'he process. In one aspect therefore the
upitisstent of theaRerikiTe cyde deshd affigianaidistillatigniandatousee water pre-
system conprising a feed water arrangenent arranged to
h§9¥5’b$§TUf'6%_ SRHEFS* rom a feed water source to one or
mor §,,f 4 RShiRe: & feg&% thE et BARMtIDAI dsideashNgatst @gellation
havi ng a wat er ash evaporator arranged to vaporise
s@dtemeashprighag b fekd witer featzonargarmahged@imsupmhy feed water from a
condenser arranged to reglgi ve t he vg{ggur fo

FeabwRESGoHGIedD TTF hEs Jeth B8 SRERANES SOR0GRE fenng stage
hlg(r\e/ﬁl%ag\g%%ﬁpEﬁbgévviahg%t&aaq%%%ea RS QaiiiRlat |BshRirt SRE AGR water

a heat “generating source arranged
thére§it, ah g alteatesseengyn dealto hemivath e aapowi fdrmed from the feed water

fl owi ng therethrough; a heat h .

artharRyaRP RS AREONGT T LAt CRSch 07T ARG VERe Bappater; a heat
apour fromthe or idf i

S A T R It i e R G S

fat hb&@sd a R Inyedit@niéwirgethetaahtdughs tirlemmeathargearragngement

and the stream of vapour |eaving the .
arranged for the hot fluid medium and a stream of vapour from the or each said

flashing stage to flow therethrough so that heat from the hot fluid medium is at
least partly transferred to the stream of vapour; and the stream of vapour leaving the
heat exchange arrangement being at a raised temperature being arranged to flow
to said condenser to be at least partly converted by condensation into water and to
transfer at least some of its latent heat to the evaporator.

The heat storage arrangement may include one or more vessels containing
said heat generating source. The source may be selected from the group including
graphite, lithium salt, vanadium, and the like.

The heat exchange arrangement may include an insulated duct provided with
a number of finned carbon steel tubes arranged across the duct. The stream of hot

fluid medium is arranged to flow into the duct and the vapour from the
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heat exchange arrangement being at a raised
tenperature being arranged to flow to said condenser

w0 200602964 | east partly converted by condensat i BCT/AORW®S/001404

water and to transfer at |east sone of its |atent heat
to the evaporator. The heat ptorage arrangenent may
i ncl ude one or nore vessels containing said heat

ti . Ih
eapote b arnged radin EPOTA PGS T Vanadi um and:
the, F'&){Fé;f rré@ foriP@E Hexthange ﬁ%ﬁ pEYEBREIR hrrAfyed taGLPER Bdtream

i nsu uct provided wth a nunber of finned carbon

cﬁﬂqee][lluidubeéi uai imthgdarmaof @gss toltbe heat excihegsaraganydnt and the
ot uid mediumis arranged to flow into. .the duct,and
gaR SUOUPIBATARERA InBREPRAERT fene ¥ Iy 'Péﬁﬁﬁ@&ef% |1, vapour
etv?)i)\ﬁrli%ﬂohpﬁetfﬂl?ﬁ%v%ﬂ)&aﬁ)r E.ef erred formthe heat

storage arrangement” is arranged to supply a stream of

hot 1§ habherBeiferred forinbeforreativkaia @asot motdreesselatis a heat sink

exchange arrangenent and the gas streamis arranged to
withRgegmemtivedsting oath o the s1928 SN0 T{P@dgpe%”t ﬁwet%e form of

L BRI el Pk Bt 37 Ve RERRAThouta ren g cicut

vessehsaikS prefbead tisdt ke Wehthe@hbpgeBRLREdVenthraluidBga first heat
path for the streamof hot fluid nmediumin the form of

axchabger avapged dowm ttieam foosaml hhet sieregearrgpseBeriepad gespcond
have a water pipe, circui | t

LTS BRIt | T8, FOEAELE e
R4ahangaes et Re Aot rdRM th dfRIEN &, sad Spbeptansiémade arranged

arrangenent, and a second heat exchanger arranged down
totinemasd thesfeied fréssste medte &t haaigerchaogerdoedrder to increase the

resi dual _heat, fromthe water from.t ondenser, and a
Piirmstianef _é@n%{ﬁ @@31 A%tﬁahb%%ﬁi%“ itbﬁn}" Eggggft%éﬁ?%%e&-

pr esswh%r% EOEJ?SIef 'tll;eghe!ﬂteﬂé)ra EChangemehh iOESTer&d to consume
i ncrease e extfaction o ensi bl'e and | atent heat

&gy tupplfedifieim hidaist oxe briege sowte aed posterdihe confemed energy
heat storage arrangenent .is configured to co

[ ; sune ,

'f‘nf@ﬁd}ﬁa& BERORE FOBRP el ShiE lEat AP CTPUeouee isfare
0 t . ' :

g B Il YRR Y R TR eI 1AL cnergy.

_ r east one external source
AGVaHtgeus RN ged hegt sovapé arsakemeenar gynfigars! @r consume energy

el ectric energy and/or heat energy. Advantageously,
siwliedaat redelgyeingdr BmgapritRds; §ak§’gHmegB‘?ré%(?5t Bayorfifsond to

g#—%regly periods set by relevant authorities. The energy may be locally produced,
e.g. methane from mining operations or a pipeline gas such as ethylene ora liquid
hydrocarbon, e.g. kerosene and/or off peak electrical energy. Forsome applications
the gas may be hydrogen from electrolysed water. The heat storage arrangement
is there to enable the Carnot cycle to supply the requisite heat and the principles
of that cycle apply. It is preferred that the system further includes a furnace or
boiler or used jet engine arranged to complement the heat generating source as it
has a heat output of the appropriate order and is economical to install. Where the
heat generating source is arranged to absorb heat from a jet engine. The hot exhaust
from the jet engine is directed through an insulated duct provided with a number

of finned carbon steel tubes arranged across the duct. As the hot exhaust gas
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supplied at predetermned time periods. Said tine
peri ods may correspond to of f-peak periods set by

WO 2doewzm3b4 aut horities. The energy may be | ocal PGI/AU2005/001404

produced, e.g. nethane from mining operations or a
pi pel i ne gas such as ethylenge or a |iquid hydrocarbon,
kerosene and/or off peak electrical energy. For

e.g.

i cal] h ,
(%0@0?33 Bﬁli?gg%%g{‘] ﬁ“e?fﬁg?%%ggxé‘%%{%yg%@?ﬁ&n%g Fr%er?rn])?oribsed into the
HAAELBrdce FRABEMehhEnCrRiciolatey i thel for@uiiBky walér or other source

requi site heat and the principles of that cycle apply.
witet $n heftemeedirctintuldseissiyeatednunger Huessure ite de pregetermined

tg%y%;g?agﬁr@%bo?/%iéhgrg ¢ eé%ﬁgg%é %Ei%%g{ﬂ?ﬁte&;tgg:?‘%gﬂ\gé%& heat
out ' N - .
plakf]tel P?J%J]%a@ﬁge ﬂﬁagn'a?ﬁrgnggﬂ Ql%"o,ugﬂ% pipe S5O Abofator in the

i nst ere nerating source is arranged

fbom alps flath dieaklatforochaanlpeat Tlein gastedisihatidrothaawiberis maf rteimed at
the jet engine is directed hrou%h an j nsul ated duct
praswivgearessura thataliensrthefeqd watey %ﬂ?’!{}bhoi{ eel tubes
arranged_acrqss -

00 paCelOhEab AR the i B R B I RiedaRer pBRe the

Heﬁati@@%i@ﬁ@eﬁn?ér@tdré girharht stchaager. Joravodb thenbuitthdp fof edineral
water in the formof sea water or_ other source water
deposheirbihierfeat exehanger ubes airsagneiicaddudel PEFEsHaY gettﬁed to

a predeterm ned temer,at ure.abovye re erm
BePITigep it e haTH o G ekl BEAGH L hwre heat
SRE0N QBB R HEIRN e RnhdIBtUraTiBe DR EheeWARPIAROIMArd thive 2°C at
formof a flash distillation chanber. This flash

atichtpdsé af thenwateariies wiild ensuratthatribareawilhbe draiminimum buildsup
pfreg,aarethat Ilowsﬁhefee ter to flash boil. The
QsObAd Mg tn Hie GETNANECLYBE 1S Br eheat the feed

wat er. Defe0es hBfndIf) dhbieho BiglnkiRaratibeng siagé by a pump
heat exchanger. To ‘avoid the build up of m neral

thapisidrardlledtihea lidigtaleomarigestenuiies Shusiag meYargable Frequency
induction p 0 recirculatFthe

AigA (VED &b hBam ! Bugh e ReEH s diauY dflepteseurd of the

%%Q?sn@tﬂfsir?é@%ﬁd?gﬂﬁgaézné NRef QPSR (PSR dOD) &htrol. This
ter 1s no nore than at each pass of the water.

dIhves thiel dutemnstioe of that whblersgsteir Witheut dvey imitevivention at all or with
bui | d-up of solid I|i ?i ng in the heat exchanger water
enlyditle paeyeke@rsave foloNAdIERANGRawn into said one or

oo 40 20Tt B8 e (T, MBS oD pesh B b
E@AHBACHefore going through the high temperature first heat exchanger.

The incoming water may also be used to cool and condense the steam
vapour coming from the evaporator or vacuum flash distillation chamber within the
second heat exchanger whilst allowing a heat transfer to the incoming feed water.

The system will generate large amounts of heat and accordingly all high
temperature areas may be insulated using Micropore (TM) insulation. The low
temperature surface areas can be insulated with polystyrene foam and aluminium
foil.

The expected output of potable water from this invention can be calculated

as follows:
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Drive (VFD) to dynamically control the tenperature,
fl ow and pressure of the process utilising
woe@poeisonal and Integral, Differential (P anelCT/By2005/001404
control. This allows the automati on of the whole
system w thout any intervention at all or wth only
little intervention, save for nmai ntenance. The
i ncom ng feed ter can be di.r ’|
secondhe e nger HeropehgBEh 8 Kiighld fBCRY BRE3D K
g\/@r@ﬁ;@éy@e___f]{w&t%moqég@nger. The incom ng water
may al so be used to cool” and condense the steam vapour
com rigefgyoim riise seemaploy 209C aod pressutenby #akiva = T2 (Steam output
distillation chanmher_w thin.the second heat, exchanger
PR ROWRHO RORh (TR TR B PRI shiTegTaeg 52920
J %gr. The systemw || generate |arge anpunts of heat
and accordingly all high tenperature areas may be
i NsulThtrforasiogx BCOQED =2 (ZBN 000800 ftulenoutpué of beat vessel.

tenperature surface areas can be insulated with
pol yQW@ﬁéO‘?%%ﬁﬁ"é@iélecébMﬂp%ﬁum foil. The expected

t f t £. is i i
on D 58 eaRR LR PO Bl ABal Cafad B Rlcaf xRN CUhd pressure
Y 4 AREL ERPEctal tdngerkidrowad brazapadiiffarente 6&vdéwin i steam and

joules 0) = Kw x 3600000 joules Energy to rai se steam
dypuiod@rang PrEElgutesby 45 Kpa = T2 (St eam out put

et s, MRS iy 90 L2 i lgpgier
Ke 36QPR0Q = 2,232,000, 000 Joul es out put of heat

vessel . Quantity of steamraised by 100 C 1 Kg steam
at 10TheXnergBpestiper Kgted alistitepawitey prfdused amcost afomergy input

(B B Y it BB ABBHTT RbUEIS PRRTI Y out pu
g PR T MR 5 00 08 s
dioided iftoethe patmmy of det heqae stokageofessh! sthiich 2,432 £00,000 Joules =
(£J2rOolgilfg\s/gtts:och%%trgyoger rc])%rr. ié ljgerlilltJltipHed by $0.0262c per Kilowatt hour
and divided by 42,176 Kg of water produced = 620 x 0.0262 divided by 42,176
= $0.000385c per litre of water. This represents a 100% heat fecovery situation,
if we then apply a 50% heat recovery calculation the cost per litre becomes
($0.000385 divided by 100) x 50 = 0.000770c per litre.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the present invention can be more readily understood and be
put into practical effect reference will now be made to the accompanying drawings
which illustrate non-limiting embodiments of the present invention and wherein:-

Figure 1 is a schematic diagram of the system according to one embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, the embodiment of the water distillation system 10 as
shown has a secondary heat exchanger 12 arranged to receive feed water flowing

in a feed water line 14 that is connected to a feed water source referred to as
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to the heat vessel divided by the anpbunt of water

produced. There is approxi mately 3,600,000 Joul es per
wKpdoomztss4 of Energy, this is divided into the PCI/AUR006H01404

t he heat storage vessel which is 2,232,000,000 Joul es

= 620 Kilowatts of Energy pey hour. This is multiplied

by $0. 0262c per Kilowatt hour and divided by 42,1 76

E03! 0 hakl Bl LRGPP ahY bl e banger
1]20 QURE&fed BLYSYatdl | BahdU)ected (N@ehttem ﬁﬂ@if YUﬁdéﬁPéd gases

heat recovery cal cul ation the cost per litre becones
|(1$ﬁ€0(@@68®21td3|r vdre el daged G0) amcﬁohereotmeangquéﬁ and r'&/ENT".
BRI EF DESCRI PTI ON OF. TH er .t hat
PARES R WPIR GTHTEONCRRTE0 S S ePOIE | I LRSS S8 St should
e i c e I
R aBH Y, QS e s fs e Eésfsmﬂé‘s%““e“ AP hegn for this
dhabodi it iang uesiipp df fiashiisg sthgdshandreeipentpdratedrinicotheamstem 10
wherein:- Figure 1 is a schematic diagram of the
asyendéng cbemiesegt iyeplenenbodi ment of the present

IRQ]\C/EHJ]I ESYS{%HEEI% bﬁ% EEES%EIW t:é%laa%ie og’feWAﬁ"}”imvhlch in this

dhisddiblent ii©Mn austoM1ef an ehown sttﬂsg@ vesdnohalr jt hesat off—peak
exchanger 12 arranged to recelive feed water flow ng i

aedtaeity amerargy scmterc@iort ﬁmrgxung enGreYeEpeag Mmecha fléféuai/\&r@e ite in
ource refer

st Vel s B BRdeGeosial s e Dhk G o4gM g soler

P%ﬁqut nBrf&Rendiz9r add tl@é‘ﬂk@ln%ll@éjuijétﬁfcﬁgﬁov%e the energy
spray. Undesired gases in the wat er are rel eased
doora ribhpheln eortehvesseg fonlly nehdv\@ ;amwndeamwd thoé Heer aysiean 10 can

EERERERIE EE T
Jl!ﬁgg(ﬁg*ty Qhé&y Q‘geu%ﬁﬂ' hgﬁsgnb%grSQquar§@9M m&distifMdtfon processes

urality of flashing stages can be
mm@ymﬁnﬁé emldermfma heklﬁwrers@ela msdﬁnngsln@wnhere adjusted to
pres i nvent| ﬁ% The system 10 al so has_a
%qr@r @@e&thoﬁ e rﬁ‘@aEEPL\Wﬁ? 4p BERSRL éte%’i‘?onPﬁ@ﬁf‘gi“s“qeﬁ steady

é({r@ f (Qr{s'gn%lfus ﬁ%ﬂ%’elé&tﬂ'&ﬁ &s HRF SBlesdd] Qeﬂnbeﬂé%ﬁ% of 850°C can

peak eIe y as energy source for charging
I@@@ﬂtegﬁed;t Stfebﬁgtulhsesma selchnaected aptvwaan the vessel 20 and a primary

heat exchanger 24 where the steam as a form of the hot fluid medium, exhausts
into. At the heat exchanger 24, latent heat of vaporization transfers heat to steam
tubes (not shown) contained in a steam pipe 26. These tubes in the steam pipe 26
are supplied with circulating feed vapour that is discharged from the flashing stage
in the form of a flash evaporation vessel 28. A rotary valve 30 is provided to allow
a pressure rise to occur in the feed vapour in the pipe 26 without changing the
boiling point in an evaporator 29 in the flash evaporation vessel28. In this
embodiment, the vapour temperature rises to about 110°C. The evaporator 29 in
this case is formed of a bundle of vertical tubes through which the feed water
travels.

A recirculating pump 32 supplies a constant feed water that has been

deaerated to the evaporator 29 as sprays 31. Sea water contains about 35g/| solids.
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the storage vessel 20. It is understood that other
ener gy sources such as solar energy, w nd generated

wen®onyseand the |ike may be used to provide tPEI/anzsngyo1404

source. Al though, one vessel only is shown it is
under stood that the system 1§) can have a plurality of
such vessel s. V\hen such vessels are charged W th

éﬁé a8 i et b oBed At bR e SRegs egrperature as
\ﬂ/ﬁ’ﬂ‘er %Q%e?ﬁlﬂ?ﬁgﬁ&hé"@e%ﬁrﬁﬁé’it ex¥YRasgdr WWh@é’n has plate
are a sted to control operation of the

sb@&inssmﬂet:@f thin waheitatiens SehdmaBpealain the feed mt@taeackgmoved
condi tions and using off el ec r|C|t

byesobid r@@ﬁv@'raawg@mém%w%%kw splidgace el dfipdine feed
V%#Ffﬁ% r)Z? gg(? %Z%ﬁgrg tween the vessel 20 and a

nger "where the steamas a form of

t heThetedi ffddl'lﬂlrigqmmm32€mhl@a§éssthelﬁr@ssuf&t of the faehtvater from the
exchanger 24, latent heat of vaporization transfers
sbemdary)esﬂwlrget ibesd (theteatialani) beont ai ned in a steam

t ub [
\I?V: ItO h /%yqr Fﬂ@éJV}CSIZC&”JgBS{JWO %bqwr%'lp ird C%egtg echQBI ﬂh%q)ump
hend Ufﬁ%?éb)} ESnt%Iiﬁag fedd WagerffRywn %e&evﬁb@&'ﬁbrﬂ@mmtnt@hed at
vessel A rotary valve 30 is provided to allow a

agnges;slwgfs presserd by ooninel ldchrotatort efabe veipouvalye3@hds gigeot feed
t t ch h

S R (00900 - B 2L Bt
t%%d{d'?ﬂie heh @xé’@a‘ﬁ Hf 2t49WP1%Fé"t|tu ELpdridBe® hoh @H@lubressure and

evapor at r 29 in this case is formed of
tbunpateuef Th@WateIaxlapburbﬁsa ralsedighpafaiwh in He meedaﬂae@ﬂows to

e ot LS008, BB 2 AR B, v
cﬁrgcluiﬁgisf% 4 2\/619 t(}a congén Yt ﬁﬁk%g,m[%'s{‘ﬁ Vﬁ@%’c@r ls?’c5(9N ed through

ds remain 1 n solution en war med rom

A8 Risatetl eakRfdrelifubasding ehas: gh Heaf emhawgme‘rZ [aad $edransfer a
t hrough t he secondar% heat ex nger 12 which
lpgbt@rg@&@gq)ﬁg itdalenbend rsensi eqt {0y ]eumcogapg eed water. A

{)gﬁ i §}1 IanPn% ) ﬁeaﬁﬁ%%ﬁw e63€§ m\éféjaag Yo% §P£inb Qondensate.

ra S SO materi al' s
Iﬁl{h al dagvaHe Wgel R@dunat @Ealé@j te@rﬁwrﬁtut@emha hedlash at/a)p)oratlon
29. The recircul ati ngnf 32 increases the pr ss#
wissel 28 e patt of it worid he is contrghmytheiienadgerl soriageg of the

kt)tnwedlge? reate\(/)a{porator tubes 29 where the latent heat energy of the vapour is

partly transferred through the tube walls to heat the feed water therein. The part of
the vapour in contact with the external surfaces of the tubes would then be cooled
and form a condensate in the form of distilled water.

A ventilation line 46 connects the aerator 16 to an outlet referred to as
"WENT".

The heat vessel 20 and the heat exchangers 12 and 24 are enclosed in an
insulated membrane. Valves are used to adjust the feed water flowing to the
secondary heat exchanger 12 which serves to pre-heat the incoming feed water. A
dosing pump 42 is incorporated in the feed line 14 to control flow pressure of the

feed water therein.
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Avari abl e frequency controller (not shown) is arranged
to control the punp 32 and thereby controlling feed

wowioen29bow. The evaporator 29 is mai ntai ned aPCT/AU2005/001404

at nospheric pressure by controlled rotation of the
rotary valve 30. As the hot feed water is rel eased
into the evaporator 29 the water partly vaporises, and

expardeorglipantneie:g a8y S i LARARG e IEED fdr heating
¢ ' Mk WeGsdl 0L MbephpguR639 is al

tﬁﬁgﬁé?%%&ﬁyﬁaﬁgnggﬂggﬁggﬁﬂgg@ahiChfﬂi cooleg by ?he .IsaSO
dremged tie et Hteucendemsateviatrerthi reonklensate ianlc 34 @uidt pravides the
on its y to a coHd nsate tapk 34. Distilled water is
heatreb ‘¥ﬁ@6&@ﬁh%.%§%@%ﬂ§%ﬁ Sine 38 for discharging
thro : t f1@Lrashi

Ui RE e %@?F%Be%;ﬂ%ségsv}/%?gﬁ i 1Blst@ti Dk ﬁ?}(gmple of the

per cent age " of aten heat to
preSaiiRgerftR@dmuaY @riatforeonat nialiftcapionp tidretcs wall barepedrent to
inthe line 38 to increase flow of the cond nsaaﬁ. I n
thhsessidhed in theakayighou) sleearting framrthe Seea éﬁg’étr%ﬁ sceope of the

enters the flash_ evaposatd 8 and a part of
NYeRii @ %fel%seéé%%c {h\%flf)ﬂgwmrggsg@rggnal surfaces of
the bundl e of the evaporator tubes 29 where the | atent
heat energy of the vapour is partly transferred
through the tube walls to heat the feed water therein.
The part of the vapour in contact with the externa
surfaces of the tubes would then be cooled and forma
condensate in the formof distilled water. A
ventilation line 46 connects the aerator 16 to an
outlet referred to as "VENT". The heat vessel 20 and

t he heat exchangers 12 and 24 are enclosed in an

i nsul at ed nenbrane. Valves are used to adjust the feed
water flowing to the secondary heat exchanger 12 which
serves to pre-heat the incomng feed water. A dosing
punp 42 is incorporated in the feed line 14 to contro
flow pressure of the feed water therein. A
conplimentary steam nodul e 39 supplied with a fue
(FUEL) for heating the nodule 38 is arranged to
conplinment the vessel 20. The nodule 39 is also
arranged to heat the condensate fromthe condensate
tank 34 and provi des the heated condensate to the
flashing stage 28.
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Wi | st the above has been given by way of illustrative
exanpl e of the present invention many variations and

woreefeweat i ons thereto will be apparent to thoBEI/AU2005/001404

skilled in the art w thout departing fromthe broad

anbit and scope of the invenlt' on as herein set forth

in the follow ng clai ns. CLAI 1. Awater distillation
system conprising a feed %M\grrangemnt arranged to
supply feed water froma f ter source to one or

ore ALARB! figisdt tehfleoMpriemeh fatidvitepahhmgrsémagranged
aving a vvatlerlﬁé Fg]gsﬁlseevap%rgt o?%arranged to vrg%ori se e
@tsupphsieed vet from d feed fvemtdr seatree ta hee oF moradidsking stages, the
condenser arranged to . receive the vapour formed,from .
erRRachaat fiashing S#Ea h?é/'fé%/%ps\at%{tfjﬂsﬁaeﬁ{ag?@t%r&ﬁ@é‘ﬁFd ig vaporise at
legasy grtpo&frtkﬁ%e& OBt AROHn | AP W rlensé LPRHzeal B! RB8ive the
arran&errent aving a heat denerating source arranged

Vaposir fsrendaefed mane f@yl Waer rediel vgpardibard tectinvert at least a part
flow ng therethrough; a heat exchange arrangengnt i
ol thanypsd ur dRtot Wateriod heRlFlaragsdRriisn Sarde Ravighm heat generating

vapour_ fromthe or each said f ' . : .
TRETCAOREH Qo THa bat 4 Portof it pr i TacqiH flowine
erdtRdUghPRhEdvexER @Rl #fahgmeat Aengdr feathediot Viapdmedium and
and the stream of vapour |eaving the heat exchange

astreamy efreapoub &omythetor eachasaid fasienp slage to bowsherpuagely so that

TR
%ﬁd Ao iR Bbut Fe%viln%ttﬁ@heﬁ‘@@chh%éh h@a Rt deMe at?: raised

he system according to claim 1l further conprising air
exipaaturon amagsd @rfiangeshit coodeates tabpal leagipaihcinnyerted by
in the flash evaporator. 3. The system according to
gpndansation intoywatesiandt Retrasier "tff}éébéo'gfer n'ései?é%?t higat to the
ﬁ\;éﬁpﬁgg to supply a streamof hot fluid mediumto the

edt” exchange arrangenent and the stream of hot fluid
iIZfEdI Uhé Syaemangerting td chansf & fudber] easprisogmirafxtiacgon means

atent energy to the vapour fromthe fl ash
aiapgsddo g ‘E%? a Iﬁlfil.marl1 H’é%‘;‘/@t'@ﬁ{‘%géﬁ 8Y3RP 88 any one of

gl aimg 1198 a‘é@c?rrrorlﬁ{;g;oygeg gﬂf@? Z%Mr@ﬁ’\ech@wégflg&ﬁgg%rran gement

Pncl udi'ng’"one S contalning s
genrhddddgo SRIpHBLe a Bredfeofsyist dmidcoeddinngot thec haaimedchange

wherein the or each sajd one or re

arrangement and the stream of hot fluid megti)um is arranged to transfer at least
some of its latent energy to the vapour from the flash evaporator(s).

4, The system according to any one of claims 1 to 3 wherein the heat storage
arrangement including one or more vessels containing said heat generating source.
5. The system according to claim 4 wherein the or each said one or more
vessels is a heat sink with a regenerative heating path for the stream of hot fluid
medium.

6. The system according to claim 5 wherein the stream of hot fluid medium
is in the form of a water vapour, and the or each said vessel has a water pipe circuit
through which the hot fluid medium flows.

7. The system according to any one of claims 4 to 6 wherein said source is .

selected from the group including graphite, lithium salt, vanadium, and the like.
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vessels is a heat sink with a regenerative heating

path for the streamof hot fluid nmedium 6. The system
wa@ewoenzhi4ng to claim5 wherein the stream of hopCT/AURMS/001404

mediumis in the formof a water vapour, and the or

each said vessel has a water 1pi pe circuit through

whi ch the hot fluid nedi umf1l ows. 7. The system

' f clai i
I REEE AR AEREY S ER—.
ArPa{ngrmehgﬂtE%ingvcﬁ{éagli HBre Hadt b&ndrigks, BacH RatS Y8 tigslated duct

acc ny one of clainms 1 to 7 wherein the heat
Eoeltedgeitias nandemehfinhed tarpoarsteeb tubasragrahged across the duct, the
exchangers, each with an insul uct p

sireAthBiholof uiel ey ?'Wérﬁréat”ééa_ttg doue e #@%‘é@gf d i vapour
45 Ay %521;%(%%{(2{/\/5(?%}?89%‘%%@& td tlb‘\gfﬁgﬂﬁ%%ﬂb Behdrg

arranged duc vapour fromthe

®VapoTi Hiled) adroirdia gds hapgeeof daiihhod Siwvbegin tHecheat exchange
tubes. 9. The system according to any one of clainms 1
arergenteat éncluding abest hextcanshgeserrarmngerhsiawn sesampitpgald heat

first heat exchanger arr d t ' :
ShhR g Rk tiGenang s Bl RN ARk 2odR) Srebfflo said
At ﬁ_@&e@(dﬂﬁ}ﬁgersid PaHBi O résad k| THeas tirdme ahe ax@bagaling drom the
recei ve residual heat fromthe water flowing fromthe

coTersdpr pmgepﬁ@aédife@ wated. f eed water. 10. The

stem according to claim?9 j d/ .
B eThES R apduls e derop PR s RePER PR te sagpneed
© &hedlISbhInkigsd ‘tHeS\}apBﬁ@Pre%M?}ﬂ &L fitshhedtdscha®ger in order to

I ncrease the extraction of sensible and | atent heat
ihcoese e ditrastiohedterestiolkangdatent heatThem shs fisimheat exchanger.
according to any one of clainms 1.to .10 further TR
1hel uEli‘%éy%,t?'F’cﬁl‘%/%)tra'é‘ﬁ Pedh¥ Als Qﬁé:g?imtso{ éPr@@lfH'Ethrt fgluding
: : r f ' :
U HahLafMBied hecons- Ry L UAEIVA 1 pasine or mor
ftashonyd adgedn nmeans having a control |l abl e punp arranged
to deliver said feed water into sajd, one 01 nor e .
12-ashihgsystemascading @e@]a'ﬁ? dd whereyhesiraquiasion means having a
3. T ' . ' to.1
AP YO SRR L9 0 el S el e
S0 6y SRS aSepplasadrefandrordtow eatet one ext er nal

Te?.er g¥he system according to any one of claims 1 to 12 wherein the heat storage
arrangement is configured to store energy supplied from at least one external energy
source in the heat generating source.

14.  The system according to claim 13 wherein said at least one external source
is/are arranged to supply solar energy, and/or electric energy and/or heat energy.
15.  The system according to claim 13 or 14 wherein the heat storage
arrangement is configured to receive energy supplied at predetermined time
periods.

16.  The system according to claim 15 wherein said time periods corresponding
to off-peak periods set by relevant authorities for the said at least one external

source.

17.  The system according to any one of claims 13 to 16 further including a
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source in the heat generating source. 14. The system

according to claim 13 wherein said at | east one
wW@zaoeneEbs source i s/are arranged to supply sol B€T/AU2005/001404

energy, and/or electric energy and/or heat energy. 15.

The system according to claijg 13 or 14 wherein the

heat storage arrangenent is configured to receive

SRSt TFodlrblein g8t GGt one
é@éﬂh@ﬁféﬁ_@ﬂéf@odr@e Ay PReAKIHEhedforsghsoPtidel@MABL heat storage

authorities for the said at” | east one external source.
drvangEheensyst em according to any one of clains 13 to 16
further includin furnace and/ qr boiler and/or j.et .
Ehoi aneawsa%fa@&cgﬁr&%F&)F@ﬁ@nffj_ cge gt hE et SgRgrating source s
Y p

hirelilo, SR AHERUEERDEAON hitel TREe bRhapee prangement
$ysighnwattothdihag ekiast om the jehengina id dieedieatiow.
?enerating source i s arranged to absorb, heat

9.anstles FEdemr AEOEHBE Herclpnt! SewbRERY saish pARIGERBSAL exchange
t hr ough ich the hot aus ' j '
e e g et Q0o LR B o Ry BEP it carbor

Waglrabss srhfhaAnatbarthbeRict axghha et akhang gaen afaviedoto flow
an insul ated duct provided with a nunber of finne

d
hao uginthetdust and basseathedfiywed tubeossthahbeafiis absatbed Ho the heat
hot exhaust Ea,[s is arranged to flow through the duct
gﬂ@gﬁgggggem ®“finned tubes so that heat is absorbed
et o The shaak §&9fr§91% & CRNgETBMNvherlh sARE cBMEbRMBle pump is
according to claim 12 wherein said controllable punp
arsaregeddn gedirtdatedhe feed waierat plsefficerdl waglevelatitgto minimise the
sufficiently high velocity to minimse the build up of
W'%PB!O?H@HS'@' fjg‘??%tst'ﬂéh% W%\tpﬁr. 2 1 . The system
?f.corﬁhé‘%ggﬁerrphéécfm% WRIBinN 263 HePNthR lBREEIIBNEPo UMD is
I's arranged to re-circul ate said feed water at a
sredroedtty reqirtiiate said fiesé vaftertat apetatiyyrse thét a fee dfeeaiperature of

@r,%tfg%ql g/%qugg Hg :ﬁlgoré[%g%é égC aatt eg&c Sas% atﬁrso utg rtﬁg %rr]]etorg ?ﬂg rrcﬁl ashing

stages.



