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SCLAR ATMOSPHERI C WATER HARVESTER FI ELD OF THE

I NVENTI ON The present invention relates broadly to
we@oenwdeesikng noi sture fromthe atnosphere to prpei/dB2@6/001279

source of water and nore particularly, to an

at nospheric water harvesterlthat utilises solar energy

to drive production of the water. BACKGROUND OF THE

| NVENTI ON SORARI ATMOSPHERICMWATER FBAR VEISTER

popul ati on i ncreases neans that water shortage is a

significant issue. Methods and equi pnent to reduce

t ce drinking water are therefore

F%Iﬁgﬁgﬁgﬁﬁggﬁgéﬂjr gani sati ons and governnents

t hr dllghoedent ineenionl relate@beoadfy tolvengsnsbigansistvd fiommaiy of

t he currentlg avai | abl e wat er production alternatlves
atngshgEs LoPRRNIAG B eRNIFEOTY Het %qdda@remgwwr Yolonsmospheric

wzg&] l{b.lﬂfégﬁza i Glili Qs @@Lﬁ?ﬁﬂe@%ﬂ%ﬁcﬁv{éﬁﬁucugﬁ thh Svater,

particu y true wt wat er desal i nation
pl ants enpl oyi ng reverse-osnosi s technol ogy. These

B ECKE RPN RN INRERTIBN 6r cennouse gases. and are

exX Py RglcAnRRE }%a@tteﬁls oM lobahSogudtion dRcrt ReLBeXRARS water

enV|ronnentaII riendly solar tower power stations
shpeigge lbeérgn;frc‘@pblgw Mﬂthogie aed equipger] t@ ceduice way:r ppagmand
al-ternative .to f

proc?u dnnﬂmg%yat erefore b?ﬁlés on%ldered iylo ygamsa{3 ons ang

nucl ear wer s a I ons. I Ca

goveriients thWEhow e bild.e surrounded by a heati ng
encl osure for heating atnospheric air enploying

r adi @it ofgb¢ Brobkeresrwiyh NTRE OE@atcmgntéSh@iaégw évaéﬁgémduph%
al%ﬂledtllf&vﬁ that ?%g(?&g&fe eth%e Ja? é'hﬂov&é? Alinki %a%ertg%ﬁ%ratmg

eating enc at e sol ar efiergy
equipencdn@WEliis i spapficidadetrghivith ueﬂmdhhaﬁal tvheertdem‘bﬁaﬁcbmplents
differential created between the heated air i
CHPR%%XIP& EFVEREITPiS (eehacloRE hbsts %ﬁ@ﬁ‘éveéthavqu @ﬁmoc%rawhaé:k&

Wefhel ettt Pgllﬁﬂ;n hOuGn & nABuERALATahd Wi I}])@nstl@ieto

tovwer as the heated air returns tothe atnosphere.
OpEtactricity is generated by harnessing the updraft to

driv wi nd turbines. S ower
S m et 6 2 EaS e auran hareg s sSHE Fnfe Baven
stsgi%ﬂgh@&eeoeéﬂgrdw&&f foeb@feldting RORditydiofiR6Iar SRPENSH 449 on
di mensi ons of the heating enclosure and tower, and

altleh@twmtOeﬁ@ssﬁ fpelggndznpglepnpd wersetigns. e“ﬁleﬁsgyyp&;@ﬂmmmp@& THE
cent'?lz}ﬁower(g}lructure surrounded by a heating enclosure for heating atmospheric air
employing radiant solar energy. The heating enclosure opens into the lower region of
the tower. Air that enters the heating enclosure is heated by the solar energy and the
tower is of a height such that the temperature differential created between the heated
air in the heating enclosure and the atmosphere at the top of the tower is sufficient to
create an updraft within the tower as the heated air returns to the atmosphere.
Electricity is generated by harnessing the updraft to drive one or more wind turbines.
Solar tower power stations of this type can potentially be utilised to generate 200 MW
of electric power or more depending on the dimensions of the heating enclosure and

tower, and the intensity of available solar energy.
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In a first aspect of the present invention there is
provi ded an atnospheric water harvester, conprising: a

wohearieg4encl osure adapted to receive air fronP€HaU2006/001279
at nosphere and be heated by solar energy to effect
heating of the air; a flue £or return of the air from
the heating enclosure to the atnosphere, the flue

SUVMBIARY OF THE INVENSTIONe at a sufficient height
relative to the heating enclosure to create a draught

wi t HRi firpfeaspect ef theipresenisinvesrion\iaag ist Ripvidad am ptmes plasdicywater
i hy the air returning to the atnosphere via
lmﬁﬁggﬁfﬁgﬁ ?%ﬁithe heati ng encl osure; and at |east one
wat erheathg exflosore ajpperiad ugevompriren g amobpast andrte heated

condensation _surface, and a refrigeration systemfor
bYSOBY A 2Y FReetéesh 88108t 8 dlir f ace to, or below, a dew

nt , ‘ ,
pol rbh 1Y fok hi_‘%ulﬁ'd'f tﬁeoanefrf)lt%ﬁfle fl&%a\g QHQSQ&@H Wy faﬁlflospPere, the

ai rborne noisture onto e conadensation surface for

flueaiperiog ito the athespheferat g enficianh height relativeitd thdihagjing enclosure
conpressor, far.c essing refrigerant vapour and a
to&ﬁ%@éﬁ BPQFS?&%%ﬁ%gﬁ§ing the conpressed refrigerant
vapoiileaki Wihuirink @frhhgareve dridbd vy bR ﬂ%_ﬂlrﬁi'ﬂfrr kb 1R
Y,

being arranged to drive the conpressor. Typical t he
atippspdieresat fherilugfrdra ghe hegting enphesate: fod contact with the

PG e R e e R

sulfeéd) gnc 9 RFa B&ador §y8ent fe cbelattle abndenAltioasaEhdevs] o below, a
the condensati on surface nmay be arranged for contact

dey pantfQf ey tosgfrect the eppdrasattaned phepEe M digre ahthehe
. "  t hi ‘ . ‘ ‘ .
B R T R e
fofygpnmadsing @frsgerant hepour aad b volddensorifer cmdphsik the coin@ressed
conmpressor for_driving the conpressor. Preferably, the
re{fiSRERNE YRROLH ENtP HEWH pefrigeiaat angdig wige furp g emg apiapgedytq drive
thOsRptkssdhaft of the wind turbine to the conpressor.
However, any other suitable coupling for nmechanically
couphyipigglly hibe womdnsatiopisngadedis itren gedifpr esast witbrthe air heated

. rat.ion thereof may bhe utilised. In anoth .

in R B I R B IS e he ST OBP IS 1t Beaieetheaitppiae

mESRNES iR cdrden@afiRndtiem@atel @it Alt€inhiivel @ tRO¥Idensation surface
operation of the conpressor. Preferably, the water

maobd aeanigeh faspatast wikh fuithenair fiophihe nteesphpre ther than the air

hegt%ld lwelﬁltlrll i heating enclosure, the airborne moisture being condensed from the
further air.

Typically also, the wind turbine is coupled to the compressor for driving the
compressor. Preferably, the wind turbine incorporates a gear box that couples an
output shaft of the wind turbine to the compressor. However, any other suitable
coupling for mechanically coupling the wind turbine to the compressor for operation
thereof may be utilised. In another embodiment, the wind turbine is coupled to an
electric generator for generating electricity to power operation of the compressor.

Preferably, the water collection apparatus further comprises water collection
means for collecting water condensed onto the condensation surface from the airborne

moisture. Typically, the water is collected from the condensation surface by the water
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means for collecting water condensed onto the

condensation surface fromthe airborne noisture.
wayprozky, the water is collected fromthe  PCT/AU2006/001279

condensati on surface by the watercoll ection nmeans by

gravity. Preferably, the waBer collection neans

conprises a holding reservoir that receives the water
cofle@®ntri@ans 6N GeRs@t Pefersily ftae eatePeeli@tiak meand &@nprises a

refrigeration systemfurther conprises an evaporator
holdipg eseyeir abat serepres theevateifiipr theg¢qndgesation syrface.

refrd t L 0

condaP LR, HERRerl B LB B SRR PR vabBor for
evaporadsselt the Hqsidréfaigeransingo sififi aaae vapourhe effoaplor atobing of the

In a particularly preferred enbodi nent, the condensor
copdensptiofniygldcs oYlott srfeablywihe sondensitiogiuHgcs isdrivifaes of the
evggggﬁﬂsation surface for cooling of the condensor to

cilitate the condensing of the conpressed

r ef rihgeegrularhpoeferied embodiament, the ebndefsoi gearanged for contact

Pref er abl t he at mospheri c.wat.er harvester also
WGP G4t 59 15 AR R BRSNS PERPE G SPHREP ow
fadiBta® @GF cbRRnGhE of HRWoRDrdsMLre&rith A bap¥ul Mnth R liquid

condensation surface to enhance the efficiency of the
refgigatf@hsat i on of the airborne nmoisture onto the

conden hon surface.. Pr rabl Lk flow contr

rear SO b S @i TR b O o Bl P L

m&ine Faoftrbind lflo@Watdher thé hir FlOwinOMtd onltdte weBnBeas@ensation
by- passi ng contact wth the condensation surface such

sugfagg totenbarice ghe efAcieney of the ceiidensationioh gej abernedneiare onto the
aﬁm&ﬂaﬁﬁgmﬁﬁggensor is adjusted conpared to the flow
rate of the air flowng into contact with the
condreefeaibiyg thesair flaweontfblirseank limasparates sdssdond 4djiidtae air
. to the condensor to cool the condensor for condensin
inlst opepieble Shplaws Bed e forgarbheonyapisng Py ratits amfachm the
coMIdROn dPGECARTABaLREN SN P LAIR aPf f1dWAB o &th cbRadtRGith the
condensati on surface and thereby adversely affecting
coodendennis atljusted cbmperied to fhedlovt tage @i the amflowtiginto contact with

condensation surface.. Preferably, .the heati
g SARERTh Pl SRS At Terf-Grla nh 5o MRignlfhsgr to cool the
cotildR6it B chrrhiing of the B eIpsestidSIRAsRehnd K bHE, dubGak i without

~and which open to a base region of the flue, each
ingreasingige dleantsterofiss My ta the perdengasion sprfasa anddheapphadysesely

r.oore air .inlets for entr) h L r fromthe
ot ePhlack Pt GOl b gl A FoRlch RIS, | ¢
ar r anvefechbiy) tiee lpatihg ahcloswg will @fmprive angatlitygprendihios dire ted
in which the flue is disposed. The w nd turbine(s)
he@iél?geqlgm‘tyrs disposed around the tower and which open to a base region of the
flue, each heating chamber being respectively provided with one or more air inlets for
entry of the air from the atmosphere.

Typically, the, or each, wind turbine is arranged in a central region of the
heating enclosure in which the flue is disposed. The wind turbine(s) generally
incorporate blades rotatable about a turbine rotation axis. The turbine rotation axis
may be vertical, horizontal or inclined at an oblique angle, respectively. In one or
more embodiments, a wind turbine may be arranged within a lower region of the flue.
Alternatively, the atmospheric water harvester may comprise a plurality of wind

turbines, the wind turbines being radially orientated with respect to the central region
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i ncorporate blades rotatable about a turbine rotation
axis. The turbine rotation axis may be vertical,
woeeoreassel or inclined at an oblique angle, PCT/AU2006/001279
respectively. In one or nore enbodi nents, a w nd
turbine may be arranged within a | ower region of the
flue. Alternatively, the atnospheric water harvester
of MBYheRENP EhEEsude ldiidlubifyreftialiyi spacddubiphit e edchetivdr N a
turbines being radially orientated with respect to the
Pagteplarhy prefegicd saodimenh each Wi ddrbliRssig aErapgrg to be driven by air

i. e ' spac rt f s In a
e e L L
I s drtegdhgedayt cony@isdristiefin giye, @ahimifelyptowrg of othen sructure through
correspondi ng one of the heating chapbers,
whigls ey Rajeg In fiifehenting CRASUEDTTRI TS tBe apgspherp Ble flue may
L TR RS RS S M e S OUOR ML
angtends ppertsulatlyeréftued embodimesisbs flanwilhcoppusgr g fowal. or

t end ly, fromt ti I e at :
o 1 G ERGr e pAEBLE AL G T YBRGFp-an ARt
didch®ed htepditidn WRRRAMhSKafink eM@bsurd Bt hiBK Ble@fvERDe velocity the
enbodi nent the at | east one water collection apparatus

ai 1gtugig g o die dtragspicisowhilstdm ugd, ishwvithinhaapgeaatibgyveen 2.0 m/s and
osure at which the average velocity the air
‘Teturning to the atnosphere, whilst in use, is within

a r angeottr frefewrea ’mbodinidns thRnd ledstond veater ddlladttinipparatus is
preferred enbodi nent the at | east one water collection
digglgsad at ypositiongvislin dhelpaging sngesire ptowhigh theiayetage temperature

of i} ARG O F aﬁm@%pht%ﬂéé GG uﬁé’,% Qﬁ)\?\ﬁ%ﬁ%@%{ﬁ}aﬂr@eopﬁo

e alr returning t at nospher e, use, i1s
mere bistnaiT0 @kdtyr hauah ahdbiend keny@raroresftanai a peiplgieaf te
t han, an anbient tenperature of air at a periphery of
hepfie €My encl osure. The wind turbine may be

mec gl Giah b G Wyt hecHaRR a G BRIPRSSBth Yo iRaRSr BY nRans of

rotatably nounted’drive shaft” extending fromthe
a rotatddilnmonntet deve olmpr esewling Mdmehanmrtineiothe comptessdoi ne

AP S e P b LA 800l FERL

an%fecfcal Ser@eN6r @ien@lyaBd Wi tuybihd e asits geRrsld GleRdictyahat is
conductors extendi ng between the turbine to the
copggirdewis 6pnductpraproeiving betyeen tererbingdo thef qonguesaes. dn
(s di j-acen he;.wi nd, t ur hi sy .
a3} EMbo b RERI BB SPlont [ YRR AR TRe UL ybine
sutiehat, Gk bien ehetrefripendion ayaéinlid édvegasease tuibine & produce chilled

comruni cat ed al ong at | east one thernmally insul ated
gapfsghatrEQFRIERENcEd pigae at featt ogg heampllvinspated pirseliamthon

reﬁ'fé'éﬁa?i%ﬁ system to the condensation surface.

All publications mentioned in this specification are herein incorporated by
reference in their entirety. Any discussion of documents, acts, materials, devices,
articles or the like which has been included in the present specification is solely for
the purpose of providing a context for the present invention. It is not to be taken as an
admission that any or all of these matters form part of the prior art base or were
common general knowledge in the field relevant to the present invention as it existed

anywhere before the priority date of this application.
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Al'l publications nentioned in this specification are
herein incorporated by reference in their entirety.
wo\R7€2se4ssi on of docunents, acts, material s, PABXU286/001279
articles or the |ike which has been included in the
present specification is sofely for the purpose of
providing a context for the present invention. It is
not THoltohetherspasfiastiond eSsdro I‘Tcérhp!ﬁsea,rt}f VaFia@dds sah as
these matters formpart of the prior art base or were
“cedRfitny g rremEIriskigowl Bhkpeundsrstons tojiaply the inslusian af@ staied
[ e.
el&ﬁe%gr | {egéljgf)aes?etp gln%r%ﬁg o% elgﬁﬁrgttgﬂ llgg %Qéé\#r? g{ﬁ:g% E 19(§t§hé Q}?cluswn
ofapg other elatmient) mtdsg@e onwerel oir gm‘qprofgh:menm intédeirsadi soeps , snieds

"conErlses “conprising”, will be understood to
th‘? ﬁ%t'ii“to ghe; 1H‘&EPI]E|‘§P RIGHESLRIMEd el ement, integer or
stefy o%er U HR r?lfturg Le ’EH?: ésen(i 1H@§9ﬁ'h§na§r besﬁlgﬁscleaq not
t he exclusion o er el enent teger or step,
understpodupretsired If@mmrth@eoii \Mtllelgm be mscsb@bby walynllf @ssmplhe)nly,
cont.ext of the.inv i ndi cat es ot herw se
WPt o rHEOREEnElgrd ERECHRSERN T FISKEOR Bay be
acB®hfa h%gﬁlﬂeynderstood preferred forns thereof wll
nom1be scri bed, by way of exanple only, wth
reference to a nunber of preferred enbodi nents with

o P [ :

BRAUEES RO G ERREREX IR R BE RS . 1 16 o
Schemgired is b dehewm W skl vadw af ADSRTSHGicWalt@Thalakiee inBbdied
enbodi ed by the present invention; Figure 2 is a

bysthe Bipagt énysnEPNVi ew of the at m)spherl c water harvester
of f - Fi Epechs
crogggggéﬁfgn : té&#%¥ﬂ?ﬁ§?atnn@%ﬂﬂgﬁgkafrgmvemmWﬁf% L
har iégire3 i9h s€hegnatit;paftiafjuross-dectisnd vésh eftht aong@phtriawater
side cross-sectional view of a further atnospheric

hagyester ohlHgviest er enmbodi ed by the present invention;

Fi gLFl?ué 4118 aAcRENBRGaltfal BRAE bIAL-s&iHBRR8&6 bf Qﬁﬁ'thei” ew
of yet anot her atnospheric water harvester enbodi ed by
atmh@hpnes/e‘mr harvegert ¢ramdidd l@unhe péser iaventihenat i ¢ di agr am

refri. ion. s ter collection .
appdPEiES O “SHe R JHT HLRES b1oo A 3 b et AR gspherc
wﬁeam&ﬁesﬁerbﬁlbadla@wm&tp@seﬁt ffeiigw taken through B-B of
fig. 6; Figure 8 Is schemati c dlagran1shOMAng

fur chgure\ﬁa@ @ﬁcmqt@@gag@ﬁn &b paefaieergtion system of water collection

apparatus of an embodiment of the present invention;

Figure 7 is a schematic side view taken through B-B of fig. 6;

Figure § is a schematic diagram showing further water collection apparatus
embodied by the present invention;

Figure 9 is a schematic side view of another wind turbine of an embodiment of
the present invention;

Figure 10 is a schematic view showing water collection apparatus housed in
the wind turbine of fig. 9;

Figure 11 is a schematic view showing operation of the refrigeration system of
fig. 6;

Figure 12 is a schematic diagram of the refrigeration system of the water

collection apparatus of fig. 6;
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enbodi ed by the present invention; Figure 9 is a

schemati c side view of another w nd turbine of an
wepiodrsent of the present invention; Figure 1BCT/aU2006/001279

schematic view showi ng water collection apparatus

housed in the wind turbine 6f fig. 9; Figure 11 is a

schemati ¢ vi ew showi ng operation of the refrigeration

systmgurefl 3fii gscHeimabit gide &ichof £ AtesiifioBainbeditieagboam of

the refrigeration systemof the water collection
atmpyphede aleshaveyer 6; Fi gure 13 |s a schematic side view

of ter. | I e

nar qagfen ¥R b oG SRE IR Ve b R RUBRERAT sl Bl e 1
wm}hﬁlee)ln’bmﬂcbnmﬁthe Bduﬁwﬁthemeﬁun@,msmlo]sﬁra/ﬂotds td ﬂhlsﬁtmteslsa iareriof of

the roof of the heati ng enclosure so as to illustrate
thg heatingcapmbsr: 89d t he heating chanber; and Figure 15 is

d grfq%ne Q$ it h ra N OF AR a fair%w\/@él Lerd(§ 'H?S%ce from the

di sta e outer p rlphery 0 ?he heat 1 ng
ougarpeuphare of th'hAhtIL@rD@@Rl PTI ON OF PREFERRED

EMBODI MENTS OF THE | NVENTI ON The at nospheric water

harvester 2 shown in fig. 1 conprises a centrally
DEPAZILED HESERIPTION OPPREFERREDEMBOBINIENTS OF THE

surroundi ng heating enclosure 6 for collecting
INVENEEON sol ar energy to heat air mhlch enters its

per I"ﬁg 'hmv! %vlateli] %gltveﬁgr P ghowr}leln% nge ec%tntra

enclosure M) FW “tower
loédid fher 1nfth@f6rﬁ1|’tﬁ ah@@&ﬂ NenEH ﬁlrﬁﬁlﬂﬂﬁlgﬁleﬁ@igﬁﬂ&oshﬁ ! ﬂ)@

at nosphere fromthe open end of the tower. A base
colle¢tinetipgident golaberst aiytoshest aiF whichyenists i pRIhgis. kih heating
of Qﬁeoé{ F1 ﬂe ﬁ %%nﬁl%%ﬁg @St géer tEsoéi\@z[ted @ﬁhltnhtg Qrefgseﬁile air

arr romthe heatin osure 'nto the tower
frarh theshelaangaﬁfkmird ®retwhateetht hemaviphele tftambtlnmen é!Sd ol the

be described further bel ow, each w nd turbine

ORPoYY RSE SEREHCAOduriag a @ wak Y or Bdrd Bebingyis ab%ﬁif‘éit qjQund the

baSOSPhE &G, As (HRIHeh@8 LAt Som HRMch8he QM IRTS into the tower
condensati on surfaces to, or bel ow, %e dew poi nt of

itBH@HH%ﬁﬁngr@ﬁwemiWthndmmﬁeAsaﬁmbﬂd@rnhaiémﬂmrbﬂ®Wh®wh
ai.r onto condensation surface(s). of. th
wiBg B o oA AT S IS BT bL G on R TrBRF RS b
refF )8 Faith C IR IfSi&%ofing condensation surfaces to, or below, the dew point of
the air to effect the condensation of water from the air onto condensation surface(s) of
the water collection apparatus for collection. The refrigeration system comprises a
compressor for compressing a refrigerant vapour for the cooling of the condensation
surfaces and which is driven by the wind turbine. A plan view of atmospheric water
harvester 2 is shown in fig 2.

As shown in fig. 3, the tower 4 is buttressed about its base by reinforced
concrete and is supported by reinforced concrete foundations 14. The tower itself is
fabricated from steel plate. The heating enclosure 6 has a canopy 16 held aloft by
internal supporting walls. The canopy may be formed from any suitable material that
permits ingress of solar energy into the interior of the heating enclosure. To enhance

retention of heat within the enclosure, the internal walls supporting the canopy may be

lined with corrugated zinc coated sheet metal. The heating enclosure thereby acts as a



10

15

20

25

30

conpressor for conpressing a refrigerant vapour for

the cooling of the condensation surfaces and which is
wa@letovees3iy t he wi nd turbine. A plan view of atP@BENI2106/001279

wat er harvester 2 is shown in fig 2. As shown in fig.

3, the tower 4 is buttressed about its base by

reinforced concrete and i s supported by reinforced
“otRRbs Bt efdrodniat sfansait b gchdatd MBR Edtahglw through the tower 4 to

fabricated fromsteel plate. The heating enclosure 6
driyggheawindris®ynet6 hel d al oft by internal supporting

wal | T c or I .

e i GRS ERY i Re; S PN ARldB inep
radinl lexating clttzfmlidneléh'ehat fang)uavmﬂlg'sfmrﬂ arohad elrd"nlmse é6 of the tower.

retention of heat within the enclosure, the internal

Eagh heating ghamber Hyhquses & winsiiyrbieg 2(hand ereaginip fhe tower 4 at one
ena%ﬁ{i HoRb %ﬂnﬁgﬂ@re%@& sﬁ@?e%}gec'ﬁgé @hemﬂ&é%e?%?& Jhnntﬁe Peréphe{y 8

encl osure t s as a"greenhouse
of threhealing clgramed éﬂ@ hehengjdmnsh@gﬁmct tchfuongl it teetet bwehe 4
.t th d. turbi shgwn
ingie P el fen ot iantiNe! PEr G L e SosTolar e
TIeiig teidarhesis 1186 tadind RemPdines of the hlrAMoasP HRbIZRE of

base 16 of the tower. Eac heatl ng chanber 18 houses a

theyusingsy easihrheatin elipantspdés further nrh@d@%v&f@h agliffpsop iegiethddt
th& Qrgss geé:ﬁlgﬁal%%&o osf%vl'h%}hmﬂe%?%%fﬁfﬁtst%ﬁ eT?(PIE ?ﬁel Ofre o@o%r&l Nind

€ peri ng enclosure

turbive Jieiatd the bedeasThies ®waetTd @idiMneekagdnd thdatende, by didiate
i nci dent sol ar energé t hrough respective conf usor 22
exhaufit Brisagenuay eéfis provetse hrouglbtheeonareterhugrast $2 farfeesdingihe

heglieaé %Eﬁ#’ﬂe‘éﬁ cﬂaﬁ%&ﬂﬁé gZSW 1T4tr e@ﬁ el hrou_gh the

e turbi nes, eac heat'i ng er 18 is
THeurehiney clpnersdedimuy bépavitlefi fwigoteatee @eabsfto 24sistthieetigy afShke air,
-sectional _area of which increases with di stance from

thitee ers 2R BoitfarhYf Qb iala GRERREPROOT 19f B1EhhePBAR Bhen tokr

k § not R affol. MR e SeAG RN QeH 88 pRir e Lo? h
ené%ﬁgug?tpgssagemay626 IS pro&ﬁ%ed th?gﬁSh ?hé ggncrg?gm

spixedtapers slohg thcolengtbedead tehtnhemmader.aihe Hepem raax:he electnc or

chanber. i to the tower 4 re ectiv
ean i 18 R s s She B b Brbui S RTRE RSty fadnse o
deb@ads $h &il tdh@RIrat0E Riectdddyatmpelaiad sels6rs OB €hih fhe
tinmes of |ow solar energy input or for night operation

heﬂh@nd@mb&rs aéldéqrglye fogren d%errav%hy Icamr@led‘p'h@tt% aanezirISCbb@jBrOVlded
thz\{)tlI are ?Ige\f Ilfc:: 90 %tuﬁ?yn@rrfl%lﬁy % 3 he aft r ihfe ﬁfnlrlgﬁiz%lt%gcro%e? 1ng

apar ong ach hea
exh@@at passagempuy 6 oéle@di lida€in® chagatser fid éleﬂ’ble&hd atv@o be heated to the
automatically operated by a central nonitoring syst
NepgsS MY SHBPRIBUFOPIHRIEP é&@@gg the tawer 4 s Beyrtae ﬂewftagcfrom

th@ﬂeattﬁg@ﬁgrﬁﬁéfg ftS BRS04 S LRGRIB It I difGin the updraught

through the tower and maximise efficiency of the atmospheric water harvester 2. That
is, in times of lower solar energy availability, different ones of the turbines can be
operated by controlling the flow of air through selected one(s) of the heating
chambers 18 while others are closed to allow the air to reach a sufficient temperature,
to maximise the production of water from the atmosphere for the prevailing
atmospheric conditions and available solar energy. Controlling the updraught through
the tower is particularly desirable in embodiments where a wind turbine is arranged

within the lower throat region of the tower, as exemplified in fig. 4.
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heati ng chanbers and/or the tower. Renotely controlled
shutters can al so be provided that are operable to
w@aooriozdskdy or fully close the air inlet openi nBCHAU2006/001279
correspondi ng exhaust passageway 26 of each heati ng
chanber to enable the air t8 be heated to the
necessary tenperature prior to entering the tower 4.

I n tAkslar@yer poheerf dtaiynahittad soliremithendi@atd srahe Rpaber s
into the tower can be controlled to maintain the

deggthed agpte vhh disgista atippaamberoragiin g gieyvasdly ifonep egntesd
r

tO&’Pleﬁsaovtu\g?&gg]ﬁMe 1é %‘fe%g %sta%?%ﬂ%?{fqed%& UEQ@C; ?igf‘eg rﬂa[&gﬁegﬁﬁ?atlon
Nd.Hé&/34ar50 nBlsat danldsareabereatmﬂhhgls the Ntrucbial dgait bethe heating

of air thr owgh sel ect ed. one(s) %Ci)f he heati ng chanbers
CNEISHRIANE 1o FHEFYS SHedre i bUEGRO ] I R T aach a
en?défdfdl&iftée e LHIPE ﬁ- 150 2 B t§c?reg rv&}ﬁ'éif?ﬁl'e Mn@f

wat er fromthe at &re for t e prevai |ng
tugpinreois pireged. Ekm@rlstrmnsn avmfdilrama itdvady| pro g ddser vaamet Qe effect in

LI th d ht th t
Wi iecn LT dB G rL R LB ehE L N RaiE Rl A
antaH gé}h&ﬁ of thidfypa IR indtahBd destABed AVRIertHORAPatRO MPPIi&fion
he tower, as exenplified in fig. 4. A solar tower

Ncp RS/ CAOA00885 vt %SOad%@u@d ip defeingHonrah PpigsUA RPlisatipmh Bo.
PCYRBIAFRGIBF DB BRNE AL ChREEEL 6, g2l NG SPADer o
g o ma. cent ower as i ned

reidBYE R stri@firek ni‘&t:la B&Rprides Gire Q@E’le ispokdRithi 8 dreStide@ Detween
Pat ent Application No. 10/341,559. That disclosure
anguéeh PESSSIHE INinRjof hey tRw e and it igpey angeqrig hugrdisnesediday i ng

tra%ﬁ&ér&séﬂis% &@goﬂaﬁ ?laﬁg BF ﬁllattﬁ%@lr fes é‘cru%l” HBGJ%&% %&ﬁ @l N

elr entiret y. n sone enbodi t ower
undenpiod bg parsoonsitiliedinate nediaoany mlmblecklfmtzvheuw sudar tower and

turbine is arranged. The constriction within the tower
hept Be PREESUES FEWEENPE Y38 PEFPWEYln which the air

f1 ovypgeall, thB 8w QWehn hin AGREIEH BbLEhrl QYA Jied by the

constriction. An arrangenent of this type is for
pré¢sest ianowiodesilrbclydéd herght mat cafﬁataam opcihu S isefiicicAp ) drcs@tthc)n

Wi hF iAok A ERen DU B B ot Hes £ phigh of

led¥0Y0DRctetd, RDE p&@er@(}ly @.rh%lg(h[ oNMAI(EMS REKEH 00 ehetE Qb & ARIE
structures, each conprising wire cable spokes that are

preferadbl abetzheenS Whmeigtserr 11 Bgneteis or imge- ofhetdiametenfrthe pagver
wi nnolr (i o%a? a C1 z?sE 56‘ %}el‘?et%b 7‘%‘&8&% %9 1b(5] nferdil 8NEY AI%VFC E@osg e?erably,

-secti Fang e "tower, respec 't Ve
thé towsdr hlill bevmmdlamte@edalkmt p&0 &RASs Skinbteed in the art
that _any suitable known such sol ar tower and heat i ng

encld¥dicating ensisarrehsl airale havan eypeny arp of edFry ab?lﬁe
,(%(g)\éfercta%s, %r@ﬁﬁﬁ?ﬂﬁ? 5’3 [Bastab St 2&%)'&)\{1%5&1196@ aﬁd ﬁ{g@pﬂ]efega‘tﬁy, a

canopy area of at least about 4,000 hectares. The canopy 16 of the heating enclosure
may, for instance, be provided by glass, polycarbonate sheeting, plastic film or a
combination of the foregoing. Generally, the heating enclosure will be circular in
form with a diameter of at least about 1,000 meters, more preferably at least about
2,000 meters or 3,000 meters and most preferably, a diameter of about 3,500 meters.
In the embodiment shown in fig. 4, the output shaft 28 of the wind turbine 20
is rotatably supported within the tower 4 as indicated by the numeral 30 such that the

blades 32 of the wind turbine are mounted in the throat of the tower for being rotated
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present invention will be of a height to create an

updraught sufficient to drive the wnd turbine(s) 20
w@Roorlzs3wat er harvester. Typically, the tower PT/AURMGE01279

a height of at |east 200 neters, nore preferably a

hei ght of 400 neters or 5009neters and nost

preferably, a height of 800 neters or 1,000 neters or

abbt t@rbidd i g3 aweth €lowodf thé gir FiRwethe Wtrburtidddedakiyig becladure 6
| east 50 neters, 75 neters or 100 neters or nore. Mst

inforthe tpesisiyas infisated hetherewsh iy eome emberiments oe wingurbine
!

fo e DR i A S e R LENI B oy

coﬂeﬂimr@params fichqrsed ﬁjrabhdenaﬁng Im‘tfrcﬁb Mtalﬁﬁr@ﬁ@he heatlng

hect ares and npst preferabl ,. a cano y area of
enFloayE %@mnt%s ioh st dhiguet T IEaTBym 16 bretng ghclosure 6

bef é‘ekﬁg Car RS o fr%ﬁtlétrll%tté‘%ecow@? provi ded by

ass, nate-s eetln plastic filmor a
c 0 n‘diaﬂ@ﬂrlthﬂm aofinglh eelftmllegmamgl wigdrterbarlel the enthedheent iohthe

B DB POt N oBE At B> TRETp B By a ad:
tuﬁ)lﬁ%'s' ldrie®BP hEREELLIS pRkind R c6@és§6§dlg%%sﬁ&$ﬁfe heating chambers

preferably, a dianeter of about 3,5 neters. Inthe
18e Nejulgi ambintw os tinrfuibines jage: shewntin digodt mtmgﬁdltetlc P tegthagvigeter
nd tur. IR el o] [JVARSY or.t
or B 0 bt TG AR THE PR S5 ot ey

cilh@a@esntdyatoundehabaid of tHelbwer faF Beilp kiﬁtf@ﬂbjf thetpassage of the
throat of the tower for being r ot at edabout turbi ne
hegtef girdlowing from igspestive kratigg chambars e thedeweiudle Rgusing 36

of %ﬁe At tuRnERGs Sc‘ér'fe?rl}rgerhﬂlflﬁolpsafsgﬁl ﬁsod@@ ritfed. 2B8vd £ 'c81?&e‘1?191n£’¥vater

arrows. n SO ment s t e wi nd turbine
frdmi tHehyersing aipr inaqmrécubalysprofndé emboddmenh thing-six wind turbines
refrlgeratlon system of the water coll ection apparatus
arg THEGE atPUne thecloNge R8F MgNWBYRIPC 14 Gl hRYING ShamP8m t he
gty encl osure which enters the housing through air
inlet 38 fromthe heating enclosure 6 before exiting
t he %whﬁ@smmﬁ Waghwater fromtthehea@l! aiowilheow bade scriFEactl ferth
nd. t ur hi ne,

relsibernaet 88 175 e hoR e Salteroinisb (05D ShotemGihe ater

coflb@10n51 Srafils @\@p@%dl WilthiR hauhdIB@bF & Wirlf tuviRd2 0 edrp kRS an
driven by heated alrm£a55|ng from correspondi ng

eVARKIPOE fHE \pecomémsph@4 elthrbanRIeIVr 4y eandis) syem Wee g@rppyessor is

her,i,C.;wat er
copEBLLFE A APt b O TR R G

be(téadﬂymﬁphﬂdﬁhiorpe&‘soﬁqsklﬂdtd:‘dﬁlahé hiy, spaaetble coupling for transferring
C|rcunferent|all¥ around the_ base of the tower for

rolgHppRy kifetig epergy o H@ 0&3%% shpdt it torthe cormpieatr 4P mapy) kowisady For
o5 KRR S0l ISRl AL E LN B,
maylst eedas descrlbed above for condensing water

The evaporator 42 is provided with a plurality of spaced apart fins through
which the air from the heating enclosure flows and which provide condensation
surfaces for the condensation of water from the air upon the condensation surfaces
being cooled to, or below, the dew point of the air by the refrigeration system.

In order to assist in the optimisation of operational efficiency, the interior of
the housing 36 is divided into separate compartments to which the air entering the

housing is directed by air flow control means. More particularly, heated air from the
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fromthe passing air. In a particularly preferred

enbodi nent, thirty-six wind turbines are arranged
W@ e@anes3the tower, one wind turbine to each heR€T/AH2006/001279

chanber, respectively. The condensi ng of the water

fromthe heated air will no be described with

reference to figs. 6 to 12. Turning firstly to fig. 6,
hebti®e ERidsu@es bW iBpIheMnBing IEthvaicBhirdlet 88 tni@4lly enters air
) agparat us di sposed within housing 36 of a wind turbine
m

© glpmer S8 SroahWBgapoH Qi Do ¥2poralog G thepgly comprasygr ghamber
S{GRIRRES PR BoTRER-BRLRE B LRSRATRE SH R 5P s,

coapysasr dhambdiBS4 isaveNeed bpdampdrs obtheradadntryl mppariedie foom
persons skilled in the art, any suitable coupling for

of A AREreY VO 2 SEUR RSRAMBET IRk qh@ﬂ@ﬁééﬁgﬁheo%lr 8%{8 H1iP pertact

S e R & oaap ARl piGr K baienser,

chambedi ingvifigtdthesoaddnsorcblip loqatssl, Amthye dvecansasts, thd hendensation

B R L
coBBGsRSH irfab@VorARheW ik EBWP hﬁ&ér%?aﬁ@ﬂﬂ@%ﬁéﬂ @Mlection means
surfaces for the condensation of water fromthe air

in thsofermieé a derge A8 athidrditegisithe steh &l hlboldmgireyrtadr cagmprising a
tarﬁg lF?gl\lh t111 ht"jinlg% Q/gtltep }s c1)1frnpte %o & & t@flaf {lgrar & ; rslmgfgfr.at hon
system 9hHMorder “to dssiist T n the op PFsatton of

operedel OORY aaffidit kieNGMporhtee 40 Medrflews iafo ddneach@uthitng 36
is divided into separate conpartnments to which the air
copgnses 4 daveng i dicpigren thil qondemsgr. phhiginrtum) eopisdeiteesnt

1 e i . ir i .
RN ABEELE o 6% 8 21 LRGP e
liguid efri@Bant Thd whiimedeiny air sloaiitig frotake catdanive then@xits dra

where it flows to evapqrator 42 through conpressar

hogpiagneef B Woa AT oIS dup thstowpha of sptgpspiieric Mt

hatVe8teR A hindb@k§-patiaihiier 86 of Be R oARHIIRHERS ¥ utATRE FloRAof
is regul ated by danpers of the air control neans in

aitt fnem ftlor ar oitakaichainheralileintcathe egnds@sorkchamberte asonprbedsisher
dChﬁJngﬁr 54, the air flows into contact with the
ASIPEREM™ - on surfaces of the evaporator 42 prior to

ent ertengr TAMHEE fisoh gIchaMBesind 86 tHerdibictlrveh 6w e pREGAS OF
44 is located. As the air contacts the condensation
furgiionacusnedy profiisling/agsowes ofrmoinwsg whish gpadansesrante thee ai r

co\%/ﬁéjns%otntesﬁ]ﬁ% @sdoefQﬁ§§va8Qra\%o'}%??&@l%?tﬁ‘éna& Qe Sy 36 5ol M
ere | OWs™ under gravity 1nto water coll'ectlon
cof@ansr 44for kendedsdtionfof shef igfripekan® Sapiuir ohthdirefeigesitivh @ystem
. water tq.a holding reservoir conprising a tank. From
inforfiguichivkiecr e foreribrting conlimg ol theoovapoaict eppapbeiag sl aed o
suﬁfeﬁﬁéﬁfﬂz' prand. The passage of the air through the compressor chamber also
serves to cool the compressor 46 and its coupling to the output shaft of the wind
turbine.

A wind turbine 20 typically requires a wind speed of at least about 6-7 m/s
before it will rotate. Generally, a wind speed of at least about 2.0 m/s through the
housing 36 of the wind turbine is required to create turbulent air flow therethrough for
efficient condensation of water from the air and cooling of respective components of

the refrigeration system. Water can, therefore, be effectively condensed from the air

whenever there is sufficient wind generated by the flow of heated air from the heating
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The cooled air fromthe evaporator 42 then flows into
contact with the condenser 44, drawing off heat from

W@ b@70283densor. This in turn cool s refrigerant PUEAGR06/001279
wi thin the condensor, facilitating the condensing of
the refrigerant vapour intollliquid refrigerant. The
warnmed dry air flowing fromthe condensor then exits

entldeurB GUSIoNHe Bfvedl tb hexateithdwind taibige. #ushelveQ W fldW of iuhe
tower 4 of the atnospheric water harvester. A hing

thigyely ﬁls?sevamrﬁ@r 4gohafd bpimited teahnut 810 MEARd pfeé@rablataégut 2.5
t
m}s I'Eg alfl(Lv(\? gﬁf?lcw?i][ é%ntzl{% 0 Ihgglr%lth {hllg C%Ec?eng%}fd‘ﬂﬁ %Hag of %ebe d

the condensor ¢ escri
evbpdrawr foFlvenddnsatidnodi t]ntgwhtler Aughrdilngy htbelsir lllgal&6valves 54 and

therefore serves two i mary functions
byphasy e 04 i EEEA BRSNS G BMRRY SR %Fﬂﬂléhélg‘sh%tna to this

spEJHP' ngﬁgl?ﬁﬁé égPGJﬂ? 1k /GS }PE fﬂtgkl% i2HQ6 Bh@fing Ble eva ogzruor

col l'ection and secondly, o co e condensor 44
asmmhdéﬂteuﬁgmilof the refrigerant vapour of the

f ti st [ i qui ef
o 1 dbtics i b S Ak Petna by By Rln ghig
outtp?ht §hﬂ$§,@mﬁﬂﬂ& WYn®HPRAE - emtdRiR@ISAEE b hrdvitRdah kwhidl @egh
he conpressor chanber al so serves to cool the

u@uﬁph%é@we% digtnaterdodbypenergtes glectic poMeptar dsyarg thef
turbine. Awi nd turbine 20 typically requires
Cdﬂﬁ%ﬁ &ngeed of at l|least about 6-7 mls before it wll

r ot &4 get RGN YurbieWhdi thSReshfbyctinlag aghopherid wated
m's through the housing 36 of the wind turbine is

hapegigr pabodied by gtrsesent Buerion igphovin mnfig Relleis Hipd Grbing is
prgxffltii:cﬂvﬁﬂta G@P @E e % Q}?ncp%n\é@}a%er tﬁ%@l%&g a@PBesatHg wind

cool I ng o respective conmponents e refrigeration
tudbyist @rfig. VAT wiad furbine nsb difésrs hemethfiedibivieh ¥i g c®modmstte air
fron1the air mhenever there is sufficient w

en&'@ﬁért ]&ysw gt e wingirebines dgse attegted by gﬁqrpqargon of the rotor 64
anA R RBENEIOSMRLHE nhﬁﬁrag ffobveoft WSSIﬂ% Qnl @k %E@aﬁghﬁcl@sﬁ‘l@ 6

turbi ne. However, the flow of air through the
inevhp et gr Ind@ngheuthd ellausi i freeh tho walsbutbise Shownsindigd 6 is

refera ow sufficient. contact
& RasB Dnelaifroa! 3 ot Tt Rt ARL b SlaEhny e
tuRROAaE Abwithlousk téaidssihb 0n tHefwihBeurbRk @fF figAg eihdivadhy
the air intake valves 54 and by pass danper 60 are

figgdAeral | y operated to linit air flom1through t he

hOUthe%eﬁl a]tlto %ﬁ‘z\‘gpralyg%é %} z|1 in igle rPges?' e oWdual Q3%re

t hrough a s 10 eh € evapor at or
systsmi, el mavields sub-édoded lduid Retifenantttba@ie dviporampsresspsraddn

bei ng. mechani cal |y driven bg rotation of the
therewithin to effect the cooling of the condensation surfaces of the evaporator for
condensation of the water from the passing air. The resulting heated refrigerant
vapour is drawn from the evaporator 42 and passed to the condensor 44 for
condensation to liquid refrigerant as described above. To enhance thermal efficiency,
heat is drawn from the compressed liquid refrigerant by the cool condensed water
collected from the evaporator via a heat exchanger 72 as shown in fig. 11.

More specifically, as shown more clearly in fig. 11, the heated refrigerant

vapour is drawn through suction loop 68 from the lower region of the evaporator 42 to

the compressor 46. The suction loop 68 traps and holds any liquid refrigerant which

might pass from the evaporator, thereby preventing the liquid refrigerant from
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out put shaft 28 of the wi nd turbine, enbodinents nmay

be provided in which the output shaft rotates an
wa@lkaeoessor 66 that generates el ectric power fBET/AU2006/001279

driving the conpressor 46. A yet further w nd turbine

that may be enployed in an & nospheric water harvester

enbodi ed by the present invention is shown in fig. 9.
enfdfing avdl Petehtis1B] di@ndgsngothe ¢oeesyr! Thearefrdde@int 64pduavd ng

wi nd vanes rather than bl ades as does the wi nd turbine
cogprespyl angl thaugby hegtetintthe eeraRICEios Prigr £ kaing disghnrgadshrough

h ' | g, j [ erj t [ -
hof P Rab 70 e i bnd PR OF 4 TRl Mo 00 4y e
refofgetanedmoting b&4 faoml therdond¢rsbytoahé s@apiessomdbhe nat ur al

flow of air passing fromthe heating enclosure 6 into

t he AlgfiaRing GIThE eaHeRsee 4 fiom theyem AR ptoR Feols s highressure

- [

o Gy R R e PR b o EERE oy DRI
Themoadensedifad trefrigenant is dventdoplpd dly threorldonssid veptofpashiee

w nd. turbine of fig. 9.is.sh in fj 10. The .
iSuef i R POR e T e g BIa e oat Svacsieny Saing fm the
boRbrmiahe EIRISRIHE A4 IHS t&Bv oA, BFiOMoGRSsiSdHRomARE RYervoir
liquid refrigerant to the evaporator for evaporation
thyoygh awiltehyh whishapmeres anieopeolinang ad mejstuspieraibakiqua
r f, 1 rator f C sat o f. -
B e L e
sigh@folals 80 Mich\ulpAMf viisialFhReR fdrithdbichhc€ vaROS @bRturd 3r Buttles
passed to the condensor 44 for condensation to liquid
ither liquibreAingeraly- descri bed above. To enhance ther mal
ef f igj : [ f - i.qui d
r ef rﬁfgﬁgﬁ?t Z%a{eﬁééeg g@%@%g@%‘é gdv\g er E%glgﬁgrgttlgg from
thé¢rheseviapopation valva 8. Aedte lepdhsefiggrant passss hovgh thavalve,
fig. 11. Mre specifically, as_shown nore clearly jn. .
the pigssua of tha dapEPERerBT Aigerant N apslingilew grepye cold liquid
refriPeAUOR B UGIE PRSH 0AAs BRI FEAMd BPahQURTalv e Bifo Bfe dvBSorator
evaporator 42 to the conpressor 46. The suction | oop
426ghare thediqairtirehndcdant gmypdratqubatkrinforreiymernnt vagouc kirawightin
s fromthe evaporator,  thereb vent.i the .
e n ns G AR aR TP S F YRS A T BoE epled Smdghsation
suffadmgh BGn Uy RQTBRSGO hir fTOREn# Bitd LGRIARMtHBP BbtidehSation
conpressed and thereby heated in the conpressor, prior
sutfacaseffiegiing epohiag gethetahrand ghnd¢risatiasof| thpporoire gerdieon gpto
thof:oﬁdzlg . fgndensar 44. The hot gas loop 70 traps any
T qui rerry gerant draining back fromthe condensor to

t he Aodpelissiabodd fodfficiehOypergionahd hewean dé aeiir i44djusted

fromthe evaporator cools the high pressure
by the air control means to optimise condensation of water per unit volume of the

in

ambient air flowing through the evaporator 42, and to maintain sufficient air flow to
the condensor for heat transfer from the condensor to the air for achieving the
condensing of the refrigerant vapour in the condensor. As will be understood, the
refrigeration system is operated to cool the condensation surfaces of the evaporator
without freezing the condensed water.

For any given prevailing atmospheric conditions, there is a specific humidity
value measured in grams of water vapour per kilogram of the air. For example, a
specific humidity of between 4.5 and 6 grams of moisture per kilogram of air

correlates to a dry bulb temperature of between 1°C and 6.5°C. In use, the water
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hot refrigerant vapour in the condensor such that the
refrigerant vapour condenses. The condensed |iquid
w0 edoriogrssent is then cool ed by the condensed We€EAU2006/001279
passi ng through heat exchanger 72. The cooled |iquid
refrigerant subsequently dri@ ns fromthe bottom of the
condensor 44 into reservoir 74, prior to passing from

collB&icheppird@is lis dftiae@td @nliédst evatefGrot ttehiniteem \we@enaiing the
contam nants and noisture fromthe |iEUId refrigerant.

hoppiggn3 o6 a ping Birbipe sughnidattge ppegificammiditnpbihs af favgng from
' I

thé;1 ?{L%\%Satt%r t§ ’thseu&)?ﬁ&ﬁs ﬁtr#: I‘glos $ S(Qé:lsffeén}éﬁzﬁg cc\ﬁ@élgtthgswuh a

sehbteb udtbtease dny liuﬂietehlp(qwtlder"ﬂier SC@etedrd‘ry biﬂb&empﬂdumret wilB

hen feeds the now dry, cooled Iiqgui rigerant to a
tymlﬁ@}mméher %b%fﬁﬁ%lﬁgqre)tﬁrwp%awsu%iv t"ﬁg%P iy afgpee of from
t sure of
T e or TP G and PR D A S KO RIGES ] G
pr esBumnieg moivdo If1gqm2 a tmerpcnagm semsoni4 il psqm@edfﬂoazmagmmg the

ed fr 82 to t
aryBulienab i P e R TR R s e Bpasi-2eut TS aRRpL 3.

Tlﬁﬁfehipgﬁdﬁlﬁ’@tis MRRAED byPEPMtBbatidlof@@tonl oRFDL 8tem 86 with the
condensati on surfaces of the evaporator. The cool ed

selesisd éﬁgwp@ﬁryéqyﬂb gewsratyre which ks dsemeanuallyost indbe gentrol
ith t
LTS LS B RS 018 IRIRCEIRELER, SHEL B e

abohe Gk e Erefei@ice UFPPID Méripdritare BirApRRELH @OntEdl s as@DpeAtes
descri bed above, for efficient operation the flow rate
acpptar 8 suelt thpgaipjtakstidpapialiyidosas rthareint dasreamany fiay through

thg%a:pg}a%& £0 *i*ﬁfé 05 Alrh & é}§ th‘@%f Eulﬁ&%mg&h&ré’ of tﬁgﬁlr% Jﬁﬁlgethe

alr oW ng t rough e evapor at or
evaporadoai N sufficient air flow to the condensor for heat
transfer fromthe condensor to the air for achieving

t he ‘coRaERY 1l Arthe Heloapmeithes aRerales fodrcrqased. e amount of

cobRAARTERN theAaPbrhlor REaiBRELS EQAT e thd\EoruBhdol A8LAD IR eases.
systemis operated to cool the condensatlon surfaces

Tho$ resles ievapornmtherprevistiecd tthe Ireéegqrzng vapeir ¢o Hgensdahsor above

wat er. For an v revail i nps
e it atb? PR Bne PR Udigggation system.
THEEARSIHR DS ithe @FiddBBan® v ayiil @4 théaPAdinsPEK nidab@ed By @festilie
air. For exanple, a specific humdity of between 4.5

semyod 9. Igrramnmtom Hicrpagedguesspiel r@gqsawd@ty the pregwie %qna@re the

op b 0tifn g:(r)1¥t qsysl%en% z) ? ‘ie%ra%tugior QE%NS IThloscfng‘rease th ow rate
Fitase)™h SPCEF et O Appar at us 1S 'Oper at ed

of arfttevis g tondat @ondenoom witie sumbit@irbudly Eulﬁﬂatnﬁﬁ]lil thairi€ining the

housi ng 36, of a wi nd turbine such that the specific
ﬂqym:ﬁtedg)g tye &cr At Wéhgpyappraé% H’@e frrc(g%sed flow rate of air to the condensor

removes heat from the condensor such that the pressure of the refrigerant vapour in
the condensor reduces to the optimum pressure for condensation of the compressed
refrigerant vapour.

The operation control system 86 continues to monitor the dry bulb temperature
of the air leaving the evaporator 42 and the pressure of the refrigerant vapour in the
condensor 44 is respectively measured by temperature sensor 84 and pressure sensor
90. If the dry bulb temperature sensed by the temperature sensor decreases below the

set reference dry bulb temperature, the operation control system 86 operates to
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t he evaporator to the condensor is reduced to a
specific humdity correlating with a sel ected
WO 2fogiziiee dry bul b tenperature. The sel ect ed BEHAGR106/001279
tenperature will typically be in the above tenperature

range and usually, will be 4nh a range of from about

3.5 0Cto about 5.5 0C and preferably, will be about
in&045ehie HREOVE ail HOWINGhANh i dviaforato? an@déceasey @t Wl of air

sensor 84 is provided for nmeasuring the dry bulb

byr R Helvapyptor Heowgh bibﬁ%%ldﬁglpﬁfr@ﬁw t he evaporator 42

to t Thi [ ed.-h

an au % 1?9)?{111% ?d reﬁ at%c}] Crg 1{1%”1??61’\%1 é%e\%dgpﬁﬁlﬁh%flg%ncy of
ths qimﬁtmlarrdethaebﬁ aea;«ﬂmymbamhqbertsemnemfa\t/meﬁrWnitMaih ddhebeen

manual |y in the control nodule. If the dry bulb
Prewitpe Péwﬁi@%gwﬁ;@& ipyell i i s are PlePeEsons ﬁllleciim the art.
Fdr RRFEARG i AR]V ? atrR& A&ic ESLRIRE G HYre R &y bulb temperatures

enperature, the op &ration control s sten18pera te

seamtthmccmtrOBBr Suolay bh adjustied. Thetapkemtivg Cpatmll sabtbp red yogmeprise a

eb aS|n air I w through th por at
ce o {EEST FOUY & e tF opUpD T eonsERisn i B ofhe  ater
coﬁbcrtloln%ﬁérﬁﬂlst (Bl%oﬁt\f@]pfﬁlS&HQSr eacSf WARK hOWItathe opbratiBeof
air |eaving the evaporator is decreased, the amount of

watgslodlectignrapppighistaheciajeshsitaeioeashpre Wil erties 2¢ool i ng
t h e 'fho qg & %P at%f} cgﬁesc?edqﬁ eeﬁﬁ& ? g tz;giy f‘?o b ‘tehs uéo%éeﬂsatlcﬂ}
I'n ressure of he

gerant vapour

suﬁ@&&@ﬂmrevap@mrﬁmOmmrémyrﬂpms\sm@ drvthdrReitfblx @dter level
refrigeration capacity of the refrigeration system

SeITHRS pragsmests oPuitahle sugh sy iRt foipeancedeserphsed in
In&%@i@ﬂﬁq{atén%‘ Aﬁgﬂéalﬁroﬁ @IMC'?/A% ﬁ)%)i}‘{fo%% MRLLo dl?%‘[ts &ﬂVthh are

response t i ncreased pressure nedsure
d$ua@ﬁmﬂg1mﬁnaﬁmpdhm&unmﬁhatmﬂna@oﬁﬂmnhuﬁyﬁmemm&ﬁ
operates actuator 92 to open. This increases the flow

acPinaiss ML holckNg K b HETER FaEH g holiing nk to an external

st&hﬁ@‘ﬂeﬁ&@&@% Sh BAPEE Athé BlrhYo MR JPERURNWRY alifi8ef hAWRLAL €
the air A to the evaporator. The increased fl ow

wlrta@ theofateri qan tbe ptlhl@e«tcmlmmmﬁrsr enoves heat fr om t he

S0y LSSk D AT e o e

toWEEBSH: hedkinE OAHERSAE b gh@&n inhBe SQBAIPESHRE figures, other
refrigerant vapour. The operation control system 86

emhodimenieay be prmidegrwhenein @iryis Pegted toéh‘%) siater geléecgpn pparatus
as?oc atecf“ w1tf1 Q% \%/11}18 tur\f)?r{%gs) r 1r1 h4go ﬂgts %l X.Kceerlso§ %% ﬁle feattlrggey

rigerant vapour ensor’ IS Tespec
enmb@aﬂWﬁdmhybéﬁgn@ﬁadwﬁmnﬁﬁm&ﬁnng4ndaﬁmpmeﬁSMfarﬂﬁnSOWs
If the dry bul b tenperature sensed

frqn@ tseeating encdenEp BreOMEEsIBIBRY JiiF PHERUS! ot f6m the water

collection apparatus may be returned to the atmosphere via return conduits or
otherwise be expelled into the tower for return to the atmosphere. In such
embodiments, the air may be drawn through the inlet conduits by fans arranged within
the housing(s) of the wind turbine(s) or by rotors arranged within the housings that are
coupled or otherwise driven by the wind turbine(s) or the draught within the heating
chamber.

In the embodiment illustrated in figures 13 and 14 the water collection
apparatuses 94 are remote from the wind turbines. More particularly, the water

collection apparatuses 94 are disclosed at positions within the heating enclosure 6 at
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set reference dry bulb tenperature, the operation
control system 86 operates toincrease the speed of air
wo b@wionsg44 hr ough t he evaporat or and decr eases POBAUR@G/001279
of air by-passing the evaporator through by-pass
danper 60. The nonitoring i® repeated at regul ar
intervals to ensure optinmum efficiency of the

wisBIp elcalveisig@Relotifes ey air X MEMICDE Seiisphdroviafst wWadsel is
fromthe air. The provision of such timng circuits is

wiilin | rgngerit hetirsn sppivainedtely @ SmAsansid. § méy rvonﬁa.stdh@ wind
hf.fe | afit e t i 0 th
turlf)%{eg %('(e) ﬁéeeéegr%%/allggfl%o?%ﬁ% gﬁ&&{lg@sggfs rgg 1fnu(fh e gl s?g?q Velgcuy
s0816 torapxindsatheitpoedr outher. Offeraatiage aic @Blobﬂ)j/ pB))fﬂé et args
nprise a central conputerised control systemthat

Wlﬁlﬂﬂ ithedreating enchoswreadyedh th essaring of aif Hamyhe &wes g1 geaeiilyn
inRER Bl mlimE A el pETIRRER lou bl DR AR Por
near thh twerl4ea/sn emplwotisilcm;tnbivclege@u viloeity prpgile mﬁlhwma@d in

col | t di tank fromthe condensation
€ Giap 6L 62 lohd TeD B DB T BN DRGB! fiegate eollection
apPWatuc e ﬁrthﬁtp?ﬁﬁrr&yéﬁl@wlﬁefi@rg Bisp&¥@lat § 841 RSktance from the
arrangenents. Suitable such systens are for instance

O%Fésa@mplnfém 8joh bpttesn appriosImzatel PAt @mﬂd&it% pEteitetal nadius of the
heatln G1d éAI\IL(%% Os9r46/ (9 (s)olzsstg' entur}g t}ﬁ?ﬁlt eggrsalgg ]III ve roc1t¥]fb ]tCL ?l?water

i ncorporated nerei

coﬁ@étfdnqppatamg@st ®f a@@:sapkb‘@éhad W®&hinNhd bﬁlrﬂ@h%@ dfibBtheeht
is punped fromthe holding tank to an external storage

appeosangielyr 2.0/ e indhdy e [trvitlihe appiiciatstl, bew oiserihdaleimatiee
enntadfent f}l%\l}\%{eioﬁe&t fig Qvetr!le‘g‘e %@%@5 ﬁ{% %ﬂﬁ&?ﬂlog& in figure

consuners €~ wat e condense
15 ribamce ige betahedl msﬂtloﬁing\mf g waeit dlﬁletmnea’ppﬁfaﬁmbi e within

heati ng. encl osure 6 as shown in the acconpanyi ng
sugh amglvemﬁlr%%w%%dmuﬁé Wit irferercadh élilf‘ewraaaeralr

veﬂo%ltglp%fﬁg @i PBLVAIEL BOPABEHLPIMBRARARAL US associ at ed
he w nd turbine(s) through conduits from

ext df itos deired hemirgeiserthe emotigsdirgrigetiogietfée remglrhcé &t @bl

thin the heating enclosure wi.th the air that f
thg i i Pt DR PGSR Balt Peheng AUk AU lE 1o iniise e

tetpEraRXH it aiificiddn® ﬂR@m@ue\@ah&ernstnl SfthéRN FRAPARAL dtfe
may be returned to the atnosphere via return condui t s

enghrodgnéds (1os dlustratestpibe wager icatiestion @pmmsesfam posetianed wigin
o P TRABIGR Syt BRI N ephfel s

inoveddab ﬁohfwmhﬁtm&tm@( empefatirbat v wedr therﬁenp&(rs)of €He Heyiting
rotors arranged within the housings that are coupl ed
englosie HBF QO 4rmargRUByAiK FEPGHREE ﬁmrme%télg yovgr 4 Hbtherefore

foﬂ&%ﬁl'ai pgglltwhllﬁlg b %va@e%%{)il%on apparatuses at or proximate to the
periphery of the heating enclosure is optimum if it is desired to reduce the incident air
temperature. In this way it is possible to ensure that the average temperature of the air
that is incident upon the condensing surface is no more than approximately 15°C or
10°C or preferably 5°C greater than, or substantially equal to, the ambient temperature
of the air that enters at the periphery of the heating enclosure.

The embodiments described in the preceding two paragraphs entail a physical
separation of the wind turbines 20 from the condensation surfaces of the water

collection apparatuses 94. In the embodiment illustrated in figures 13 and 14, the
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chanmber. In the enbodinent illustrated in figures 13
and 14 the water collection apparatuses 94 are renote

WO e@0233e4 wi nd turbines. More particularly, theCHAU2006/001279
col | ection apparatuses 94 are disclosed at positions
wi thin the heating enclosur® 6 atwhich the average
velocity of the air returning to the atnosphere,

winbinhrBineb DO dfeCmedtBinidhllNedupted @REWoHer O8lted@ENapparatuses 94 by
approximately 2.0 nis and 3.5 m's, In contrast, the

meggng @f FaiRtEbly ERouptedlengatadivel shyltoPG peerdngfromasrh wad
B SR PRSI RS RiE8  as vyer
cofleafonl appahalk 94r |Is as aldrhdtive dnftedieeatt |t]ntgweﬂcth1d»mﬂ:s aredue

to.the esca of air fromthe tower 4 generally
elfmaqaélwegplﬁﬁ? %ﬁ%ﬁ CHPRICHNT gt the vairs plleqiion agpﬁtra%%bysneans
Oftéd)ganp sal n@ra@%ﬂan no gt}%éé\éfm;dﬁ?fb\llﬂeemgca{s?@%&eﬁ]’?tc Aﬁctncuy that is
condlpaest viarertuctors ergengimpbetoterf thguvbink3o dAve thetdo)mpr@asatp Hn
it n be seen that each of .the water coll.ect
seb iSRGt Gher bt Phedr miePBuioB atuem s b Miacent the
widl sRBFRduat that, iiftieathe dbpiaaneitn &y@eh & RUSth® iddheiNe to
8 of between approxi mately 11%and 2 1% of 't he t ot al
precduge gBillegl gptes ths ata qograwuaseditlensthegnally inpulated pinss theat
| o h e er collection
ex%elilﬁ f%n? Ehgggfnngatl\éﬁ s%s%%goe &1% CV\'Hdie %tgol'tll uﬁ%ct, Gpti mum r ange
Of G&Eﬁ&ﬁe@ faRRD Xblﬁﬁ&tﬁio%pl?er@ detér Hakeks@rderMsidied By e Iptesent
be appreci ated, however, that alternative enbodi nents
inyspjion Aheactarer pravidagt ksow oag ef anpmben Aadvantagesingluding: o
t hat, sh r .
poai S BB R lortdos WEBREL 10 BB B cton gfwater
We t hhdlais Wahingl thewaRt tyRcasb oshaiRiNes isduhuhediBed as compared to
determined wwth reference to the average air velocity
pr ofthy @ir epfgEing heisplingenslesutco thepdyiasistina o dessen corrosion
e m se the anmount of
r ef :‘:bl %@?@% Wﬁ%ﬁn %%grki;[ln%e%ulﬁlf%grdé (aotg%:vglldl the air to at or
bel ane hgdahewopai pollutidn dssociraewath kyal i efter alel éirddpower
m nimse the tenperature of the air incident upon the
condéi9atiddd surfaces. Hence, in sone enbodi rrent s (not
il iraye wat er oII a are
oosi 01 BRUE N AT e hER: PEEPLRBrBER LA ReR < 1
m ndt wAl bcyapmahataﬂ by penper skilledan peafrt that @ﬁmbﬁﬂ Vafiations
i ncreases froma_ mnimum air tenperature at or near

anfié% H&éﬁﬂ‘iﬁﬁ@?symé? b Hade Enihe iy eaien dsihoan ip feopstifico a
t er It ﬁtp +t%§§ﬁﬁ% Aot t@lE it Ble?é'opé BFthtBQMtlén a Broadly

at posi onlng t he wa
desaiticdc At@ndiapiathatspesatic aﬂnb@cltmmhmxllﬁmﬁa&adtaﬁe pﬂ&ﬁarred and not

e S o TRLEeH R § LY GRS an Spriaht (Oeras shown bfthe

accompanying figures, an embodiment may be provided in which the flue is in the
form of a heat outlet pipe which follows the upward slope of a hill or mountainside,
the pipe being supported at regular intervals along its length up the hill or
mountainside by mounts to which the pipe is secured by brackets. The pipe may also
be formed from a material transparent to at least some solar energy or, for instance,
have a transparent side facing the sun, for facilitating further heating of the air within

the pipe by incident solar energy as the air flows upwardly within the pipe. As will be



10

15

tenperature. In this way it is possible to ensure that
the average tenperature of the air that is incident
W@ p@n/0ti3e4 condensi ng surface is no nore than PCI/AU2006/001279
approxi mately 150C or 1Q0C or preferably 50C greater
than, or substantially equal?7 to, the anbient
tenperature of the air that enters at the periphery of
undB8tdog athe MgatBidCdnomiiR.6 niiealesrbe dinmedid sh e siele iobedill br
~the preceding two paragraphs entail a physi cal o
inglged 2Eaung io sTax{rpise GRRGUeAf Bra@aop0 1 ploe epgosure to incident

ati e cli 1
sof RO LT L ARy TR o Rl Sl B P B of inclined
suffacpur @sh b8ingniikpbded tb measdim e ther dnirfaes ai20 ofithe heating enclosure

mechani cal Iy coupled to the water collection )
expRiserta thedpeident splpr preags at&lfef?rsflfate%% gt € &rsBRgael-
Folins¥dhcs NafdaSte i @ 4aRAE BRARE M R £l TR 1 t 0
(% fesgéctiveere#rigerat?%ﬁ§?3§1en19§lassociatégﬁ%%QW'a
durigg perhing dowstvelrilecoivestenisole o piragaabpish@4n opppsigeninclination
al ternative enhodi nent t wi.nd turbines are
sogi e iy TEBGRES Pos of s ¥fhsiBssor s of ¢ he wat er
col | ecti on apparatuses by neans of an el ectrical
generator driven by the wnd turbine so as to generate
Daedsdt yeiptamber 2A8@ i s conducted via conductors extending
. e b0 o drive the conpressor. In yet
Vlgaﬁyéﬁg&eéﬁoéé#%s%t Z‘tgé'nbodi ment, the refrigeration
systemis disposed adjacent the wi nd turbine such

that, in use, the refrigeration systemis driven by
Byt ReeinPaentAfBne¥s. t o produce chilled gases that are

1Aﬁgﬂﬂpr§@ﬁ@d along thermally insul ated pi pes that
extend fromthe refrigeration systemto the

condensation surface. Preferred forns of solar

at nospheric water harvesters enbodi ed by the present
invention therefore provide at |east one of a nunber
of advantages including: the utilisation of solar
energy as a power source for the production of water;
the air leaving the water collection apparatuses is
dehum dified as conpared to the air entering the
heati ng encl osure, thereby assisting to | essen
corrosion problens within the heating chanber and
tower; the avoidance of air pollution associated with
coal or other fuel fired power stations; and the
production of large quantities of replenishable
potable water. It will be appreciated by persons
skilled in the art that numerous variations and/ or

nodi fications may be made to the invention as shown in
t he specific enbodi nents w thout departing fromthe
spirit or scope of the invention as broadly



descri bed. Accordingly, the specific enbodi nents
illustrated are preferred and not limting. For
We@z@moks44 rat her than a flue conprising an uprPghAu2006/001279
tower as shown in the acconpanying figures, an
enbodi rent nmay be provided i which the flue is in the
formof a heat outlet pipe which follows the upward
sl ope of a hill or nountainside, the pipe being
supported at regular intervals along its length up the
ChA 1ﬁ'séwr mount ai nsi de by nounts to which the pipe is
secured by brackets. The pipe may al so be fornmed from
a material transparent to at |east some sol ar energy
l.or, Awatnidphaicoesteitavesartdoanspaigent side facing the
sun, for facilitating further heating of the air
wi t H heating engloswrasgdapidite &sceive glidFora fisy fyiposrheranddierheated
Bl .pi pe. As will beunderstood,
by{éﬁgﬁﬁgg@mgﬂg%%%ﬁl gbf%ﬁeﬂaﬁ{; al so be situated on the
si de: fbfe far hatiun obthe ncfromebe heading @ntlosurakd tie semesppeasuthe
of the canopy 16.of the gnclosure to .incident solar
g a2 T T RARANGEI 3 3 Skt Rt e Fahe s iklgowe
to _rdAP&Hu &t Wineh tHegResur f aces, each being di sposed to
maxi m se the surface area of the heating enclosure
ex pos kst aetvad fybing arangay) tabe dpgeyhy Hie agi iefuspiagto the
tines._ duri,ng..t d respectively. ,For instance, an
ot e R BRSO R e T nea 10 1 ace 1 he
ri Siad@aStiheditiém@lIBRION dpPala@idlcBmPphibing aflcd@Dhe tondehGRion
of the canopy has an opposite inclination so as to
suffaece apdha refigerpton sistanytar époliyie the gpndengatiphtsurpgsda, or below, a

: e ( (oTol Pty
Pl B REL e e PRI I e
coAdeahtimspinface Corwatledtionathe esfrigeraticw pytdns intdidige heahpragsor
encl osure adapted to receive air fromthe atnosphere
fopeRmpyessiisaicbiecrint yapay aatha caydengerdpr eandemdng th Gomprastid

refideranfvig MR idtQlighiBkttigeQht, L@ 1R Winfl R8Ik HRinReRh B to drive
encl osure to the atnoSphere, the flue opening to the
thatomppkere at a sufficient height relative to the
heati ng encl osure to create a draught within the fl ue;
at least one wind turbine arranged to be driven by the

2.8l I AhtdiRpRdictyatbrals P aloedifs Yd dain @ wHekten fHeom t he
heati ng encl osure; and at | east one water collection

coagpmptaarusiri@enisrarangy for cotagtwitntbe e higatnd &t theheating
enclosure as the air returns to the atmosphere via the flue, the airborne moisture being

condensed from the heated air.

3 An atmospheric water harvester according to claim 1 wherein the
condensation surface is arranged for contact with further air from the atmosphere
other than the air heated within the heating enclosure, the airborne moisture being

condensed from the further air.

4. An atmospheric water harvester according to any one of the preceding claims

wherein the wind turbine is coupled to the compressor for driving the compressor.



surface, and a refrigeration systemfor cooling the
condensation surface to, or below, a dew point of the
w@re702s3df f ect t he condensati on of airborne noPGI/AD2006/001279
onto the condensation surface for collection, the
refrigeration systemincludihg a conpressor for
conpressing refrigerant vapour and a condensor for
5.condemstinitgplidiie wAMHeeSed at@idihg @ afiim ¥ 3@Rkdin h RE4 box
liquid refrigerant, and the w nd turbine being
cogplen Ay evtProshgftiof ghey widd debiicds sy conppresagr at nospheri c
wat er harvester according to claim1l wherein the
condensation surface is arranged for contact with the
6.ai r Areatedphanictwaetteatdsteg aencdios tr smyasetdieladins 1 tetd whesein
to.the atnpsphere via the flue, the airborne npisture
th%@i“ﬁ’gm%?if‘dlﬁr?%ﬂeg FOM ¢IRETIR SREEHOLIF gereraiin eRl¢RIHReeipower
Cm@@5§50@ﬁﬁxﬁﬁhﬁé% ccording to claiml wherein the
condensation surface is arranged for contact with
further air fromthe atnosphere other than the air

heated within. the heati encl.osure, the .ajrborne .
7. 1oy PEEIS Lo BRS T AFORITRE Fr G T Hocefnggfaims
wiRr SR IRNR hleE cNREBSN HPaYRSd REthACOMPHsBIwhRr 851cBRENRhANS for

the preceding clains wherein the wind turbine is
colegfipigarpterronfensed apfodbes emndpipatign swifasg fropethe airborne moisture
an?%%ﬁcﬁﬁ%?e&ér%‘ ir%?sp%gémg QQC%{\Jecthgv\tha%rr Iﬁl%%{ he S\x;a «{r c%ﬁ&%g%l Dns.

o clal erern a gear box couples an output s af L

of the wind turbine to the conpressor. 6. An

at nospheric water harvester according to any one of
8.cl aiAvbatmosphegioyrserdianvastes agfording ta Hivnenej of thcoprprasing gaims

ol : r o] had.

e S B O O T oo S0 S b fon of
thevided re¢fappast iato @tigerdit ngpduo taefecd e wblih@ef the ecwdtintgion

cl ai ms, wherein the water cqllection apparatus further
sugfasrpidomkerciaiths cCGENBERR SHTareahd sytice Ob ey ePHaothat er

condensed onto the condensation surface fromthe

ai rborne noisture and a hol ding reservoir disposed to
9.r ec ehvatmdsphanat veaterf raomsten ecasedieg tcdhinge 8 whereimwreond@isor is

An at nospher.i c wat er haryester accordin 0 any one o
ot PR R R ) B Fl DR HrsRorr o drey B eopif e
cohtidrisbeto fEANTKkd e SomdenSH 3RO HRIBMphdkedE AR Al WOFbuR fintb ffig:

liquid refrigerant into refrigerant vapour to effect

liquitkregiggsiratig of t he condensati on surface and wherein
the condensation surface is a surface of the
evaporator. 9. An atnospheric water harvester

10ac c xdlatigspleeric] vadten Birvd e ecdording tcandarsdithe preceding claims

wherein the atmospheric water harvester further comprises an air flow control means
for controlling a flow rate of the air flowing into contact with the condensation

surface.

11. An atmospheric water harvester according claim 10 wherein the air flow
control means incorporates at least one adjustable air inlet operable to allow the air to
flow to the condenser, thereby by-passing contact with the condensation surface such
that the flow rate of the air flowing into contact with the condensor is adjusted
compared to the flow rate of the air flowing into contact with the condensation

surface.



arranged for contact with air flowng fromthe
condensation surface for cooling of the condensor to

WO 20702333¢ e t he condensi ng of the conpressed PCT/AU2006/001279
refrigerant vapour into the liquid refrigerant. 10. An
at nospheric water harvester2laccordi ng to any one of
the preceding cl ains wherein the atnospheric water
harvester further conprises an air flow control neans
for controlling a flowrate of the air flowing into

12¢ ontAe pngisPIerichEAtedHEE A rFdiae 9 dyeonerof thespreceding claims

L ter [ . \: ein
W e M Sl SRS S S B DL AR S
chaoipess dapbedairouridnthe tovap and bihécht apealtd abadehregian of the ffuepsuch
to the condenser, thereby hy-passing contact with the
heg BhssleT BFNS (PSS e S RV ICFrah B REE P BARFS &l BIGF Topfaty of
th@%ﬁﬁ% 'ggn&ghgfpontact with the condensor is
adj usted conpared to the flowrate of the air flow ng
into contact wth the condensation surface.12. An
at nospheri c water harvester accordin ny.one of
15 he A BRI PIRG ee UHrVRBE B9 RS HAEh b “REID 6 & cach
wiB@MRbInS S arPanided iRh bdntraPlegididifahd Neatinb @RE166E BANNIRE the flue
~ chanbers di sposed around the tower and which open to a
is ggBesellegi on of the flue, each heating chanber being
respectively provided with one or nore air inlets for
entry of the air fromthe atnosphere. 13. An
14at NOSPR@idsphettvedtel RS &k @fcoadif @ fdlhmidorte@f Cheaproteling claims
wherein the, or each, wind turbine is arranged in a
whegseip thy atrleast o winditadingda pirpeecd vehos o levergegipn ehthe flae.
flue is disposed. 14. An atnospheric water harvester
according to any one of the preceding clains wherein
15t he /e atheapliereneated advdster beqveding taayaoged thd pricadise claims
| ower region of the flue. 15. An atnospheric water
coppry B et Wzt Bt aying tHrBinghyhoninddirhings bsmedadinhy ousitee
witPRRPdcS tdle el tetliddd ¥f AE ARG dnbIoBiB@Rd clrfiinididall
turbines being radially orientated with respect to %he
speeedtapailt frogyéash odfert he heati ng encl osure and
circunferentially spaced apart fromeach other. 16. An
at nospheric water harvester according to clains 12 and
1615 WhehiRpeaichy Mbithriddth b rdifig & ¢lamgerd 4 1FewkbréiMeach
by air flowing froma correspondi ng one of the heatin
wigH &srbieds anraepé e be/@liyen by air tlowing from a corresponding one of the

heating chambers, respectively.

17. An atmospheric water harvester according to any one of the preceding

claims wherein the flue is substantially vertical.

18. An atmospheric water harvester according to any one of the preceding claims
wherein the flue extends upwardly from the heating enclosure at an oblique angle

relative to the horizontal.

19. An atmospheric water harvester according to any one of the preceding claims

wherein the at least one water collection apparatus is disclosed at a position within the



17. An atnospheric water harvester according to any
one of the preceding clains wherein the flue is
weaw3n2sed al |y vertical. 18. An at nospheric WaR@F/AU2006/001279
harvester according to any one of the preceding clains
wherein the flue extends ugdardly fromthe heating
encl osure at an oblique angle relative to the
hebi@iid @Ndsate at Whichthe ateragPRasdis; hehe rethdhive®ttBE atmosphere,
according to any one of the preceding clains wherein
whilpg inggse} 16 a¢thin p gangg e petesen  Stsrndg tus is
di scl osed at a position wthin theheating encl osure at
whi ch the average velocity the air returning to the
20at nospherosphastei waer hanvayse acdosding tdany @erdrbemef to 18
between 2.0 m's and . An_at nospheri c. water
wWhesgi) dhg %#eaa&%l&wtﬁ@cﬁlscmaﬁﬂ%@tws disgioed at Resiign within the
t sis
R N e b B, Bl ! e R PRI THE
atmpsphiiee htlkten aye rlsa@é)snaem:llsfrfalmaﬂrte afna mereathatn 7%t greatenthan,
t o .the at nosphere, sub tantlally
ang B ¢ GhPaR Ottt ornnesp el BEuenre SIHO e arbi ent
tenperature of air at a periphery of the heating

encl osure. 21. An atnospheric water harvester , '

2laccotmptatpspleeris vaiten hpgvester acrofgiag & elainh &9 af Hwhetiehi tihe wind
' IIy C e npre

turg)‘?r} g?%{l:age}n(fgal Cﬁ%lglgg It ) ?1\6/: ggg;gpe%or med ?%g ?éécatrarglly unted

drive rsbamextbmlh@ﬁoﬁaﬁa nebisete th%%om@fes@drrms pheric water
harvester according to claim19 or 20 wherein the
turbine is electrically coupled to the conpressor by
20T an&n Qt&no@ﬂhe@icqu{télj }ﬁl?é/es&? Q&{ oRdif % tdjélhl\ﬁ? 'P% Q%’ 26 Qﬁef@’hﬂﬂe
turbine so as to generate electricit at 1s

tuxbmedlsl eleetliculilacagidixottind songpreancdbn glebﬁt ofearelddadcal getzirner

to the conpressor. 23. An atnpspheric water harvester
driyes 8 disnyyind sudnng s 24 60 genestie G\Jﬁ%‘iﬂé}tﬁ thah & GoaelYGiEYiat i on

coﬁ&%&&@ek&n@hé BesRdn A AARR tolthechpdsdobir bi ne such
that, in use, the refrigeration systemis driven by

the turbine to produce chilled gases that are
ni cated a at | east h# | at e
o G EARae GH LY EogySe bt B ¢ e ORABALEAF on
reﬁdgéf‘a@@ﬁ system is disposed adjacent the wind turbine such that, in use, the
refrigeration system is driven by the turbine to produce chilled gases that are
communicated along at least one thermally insulated pipe from the refrigeration

system to the condensation surface.



