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1 SYSTEM AND METHOD FOR EXTRACTING ATMOSPHERIC WATER
Field Of Invention The present field of invention generally relates to
extraction of atmospheric water. 5 More particularly, it relates to a system
and a method for obtaining potable water from extracting atmospheric
water. Background The earth consists mainly of water and water exists
on the earth's surface, in aquifers 10 in the soil as groundwater, and in
th¥ 2ffrda gk MEWEOD/BRURIE BT RiGd WA IVEABINHETR (e WEATAR
3 percent is fresh water. However, as majority of fresh water is trapped in
ice caps, glaciers and aquifers, only less than 1 percent of the water
Figlgpplf/ 1dveBHAR is portable and available for drinking purposes. 15 In
TkL??ﬁ@é_eYﬁaﬁélogtﬂbﬁ{\}éﬂ%ﬁraéﬁeﬁgﬁw}@%ﬂ@%f'&ﬁ%ﬁ@ﬁ%W%B?&#@’ﬁ@%mater.

ave increased greatly. Currently, sources of fresh water include water

Mprewiiéig Wy ki selaige o, asustarteie? Weliowlefophinkaian periatle yatss from
exWQEﬁﬁﬁ%H‘?Rﬁ%r?éﬁcﬁ%t%HStamab|e because of decline both in capacity

and purity at alarming rates due to expansion of deserts. Furthermore,

factors such as climate changes, environmental pollution, as 20 well as
Bm@jm growth further threaten existing fresh water sources. Besides

having insufficient fresh water sources, there are also problems _
Th@s%@fé%h@éﬁﬂmwmlx%Mvé‘iebét‘é’oYéathéﬂSfﬁr@ PR6\AaTBH ke I Eagdfers

inith@ NS BIARIE R AGGRIH B spHARILIS PHRF GRpBERSeIalN ARSI on

there are relatively small water 25 catchment areas and little natural local
eayiaonBtdrag &G RRSREMK 1SR el NHPiRAtelr YW HRIe S FaaHBT b airikpsh water is

tréHSEA0HIRE SiPRAYIACRATIEEICRATRREICAlORRdIaM AOpBRIARYE thEJhXer supply

access to fresh water. Constructing resérvoirs and water desalination
onfartsis ek aned riadablr feFSBIBKINGBATRYES- many countries are
unable to afford water desalination plants due to the relatively high capital

investment and o;l))erational costs 30 required. 2
In recent years, global concerns regarding insufficient fresh water sources have

increased greatly. Currently, sources of fresh water include water provided by lakes,
rivers, and artesian wells. Unfortunately, these fresh water sources are not sustainable
because of decline both in capacity and purity at alarming rates due to expansion of
deserts. Furthermore, factors such as climate changes, environmental pollution, as

well as population growth further threaten existing fresh water sources.

Besides having insufficient fresh water sources, there are also problems associated
with provision of potable water. The provision of potable water is a serious problem
in areas where rainfall is scarce, seasonal, or where there are relatively small water
catchment areas and little natural local water storage. Additionally, as fresh water
sources are not evenly distributed globally, some geographical locations do not have
ready access to fresh water. Constructing reservoirs and water desalination plants
usually alleviates this problem. However, many countries are unable to afford water
desalination plants due to the relatively high capital investment and operational costs

required.
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Another problem associated with the provision of potable water relates to
the setting up and maintenance of potable water distribution networks,
such as water piping networks, which require significant efforts and
resources. Further, water piping networks have limited lifespan and are
frequently associated with water leakage and 5 contamination problems.
Water piping networks typically use water pipes made from metal ducts,

ArgifierereoblestsasqstiRAny I bHiatiseowsiaD) giipesilecteteinte leisciedbe setting
YAl AneMiaREable Bbfa%rl’éowaﬂar% ianrRRs acidand alkling water piping

contaminants, whereas organic solvents present in soil and building

nefientEisalwbigh Do Bt Thanireffoskmunsteesphetagh FRACSHewAD ORig
nefYAHES AYGIRMR A ErAIRLR ST URN R RIGRIGBS B RYeBXNRS WA ek R Mnd

the atmosphere. Approximately 577,000 km3 of water evaporates into'the
coatatok)aterePPBleMsatdyaieidnbeinguteivaerse By iall yives svaadnineseapgesirom

meUITAEES AThYRRE JUER B ﬂﬁwwpgfﬁ@ﬁﬁat?\bé)eﬁ%@é? SUIEB#Sind concrete

containing the greatest perceritagé of water. 15 Commercial water
dusks duietiyHIBgErein S e aBUINEIOR eXirdBaRgRRINasIshane \atitahintm e niaadeAnts,

WIRGEEO dahRUBNCRRIGRIRNAIRT WITNGH HIRANRE IRt B A 26SH& by

water source via complex water distribution networks. Such water
angrBefiranied dyogRdNie BiRsefore an attractive alternative to conventional

ways of deriving and distributing potable water. 20 In principle, these

commercial water production systems collect water droplets formed by

Org M AYE eAIBE FEYSIICHFOAEAt MRoiIeMat o By e e st fae@sthe

ateRRIPEIRY IAHESANARINSANBOb NEY IKIRE B BGHRIS AReS TAEIHHR Kithosphere
disclosure in patents filed to Ehrlich in 1978 (U.S. Pat. No. 4,255,937),

frogeiptebsdiss: SN & pees g riyess. 2adbie RAStE s i Taok s iy o VY air
remZAH &R RN My eanes duiheO @8 ldising aheNPeaet3pefbBdl Withater.

the advent of more efficient refrigeration techniques, the cost of electricity

CopmgEriabhalar RaHHCEmAYSIEMOrRaRe AbRXtREtmaLpPRRkedsygeer have
mARWSE JhamiBaPuGE PhabieaRienRhEAUMAIABEY IS RRENGH of thRtral

utility charge of o )
water ‘source via complex water distribution networks. Such water production

systems are therefore an attractive alternative to conventional ways of deriving and

distributing potable water.

In principle, these commercial water production systems collect water droplets formed
by condensation of water vapour present in the atmosphere on cold surfaces cooled by
refrigeration means. The working principle is similar to the disclosure in patents filed
to Ehrlich in 1978 (U.S. Pat. No. 4,255,937), Reidy (U.S. Pat. No. 5,106,512, U.S.
Pat. No. 5,149,446, U.S. Pat. No. 5,203,989) and Morgen et al. in 2002 (U.S. Pat. No.
6,931,756B2). With the advent of more efficient refrigeration technigues, the cost of
electricity needed for extracting an amount of water from the atmosphere can be lower
than the price of a bottled water of equivalent volume, or that of the utility charge of
obtaining an equivalent volume of water from the tap with the additional cost for

boiling or purifying water using mechanical and chemical filtering means.
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obtaining an equivalent volume of water from the tap with the additional

cost for 30 boiling or purifying water using mechanical and chemical

filtering means. 3 However, the cost of hardware of a commercial water

production system comprising compressor, condenser, evaporator and

filtration means remains relatively high leading to unattractive return of

investment. Additionally, for climates with low ambient temperature levels
HoweveerthteenplephtirediacturiiascomrifitinklyatariyspHelimnsysaay comprising

cofSrBSHRN PesRiRES dElshlraloigady riliGHE F AL ClatARIE BIAAIT ORigh

systems for water vapour extraction operate above 20C and above a
leadingive® hurattiagtive 3sinUos. iPestNeNB, gvlltipnal\sahshimales|ywds low

anﬂﬂmﬁ&%ﬂ?ré’v@w@wl@\m&re YREBr AHEMRRNER SORIAARN, atmospheric

immersed in a fresh water bath that cools the bath. Thé cooled “water is

waiampeepeiidu die@@sn dliff al cdiaisatingthesh ComaREiphpuaic prasivction
sy¥leMinds WL AR VEX RS AN RARID G585 R CoRARIRR Y A0di i@ inRridity

into a collector. However, the cooled water is periodically mixed with the
of @¥densed water subjecting the condensed water to contamination. 15

U.S. Pat. No. 5,056,593 to Hull discloses, in several variations, the use of

electrostatic and magnetic fields to substantially enhance water Product

U SxiPatida-y3edds. A leshiansamyiis iasen exatmagrieaspariruSoLisgtas which
enj55 drERRRy G GIRRTERTR TR Al e GPIRREPBAR BIRWIERHA AT IPRENGRed

transfer tubes’in the heat exchanger apparatus. 20 In one variation, _
WRIRRI§ Y BPBHGOFRIE RopRishith RNE conseas e raaRs AV Al At present in

wiRi8 thAGEERIBAGENICKRRINERTY lipaHd 64 %ﬁ‘%‘d@n%@d? ancalainie ‘F&Bdaeﬁfé@tor.

heat transfer by continuous absorption and transfer of condensate. The
HRWBVSF drsirag e s tds Rererlisahy rebrthwith HiserrRdeNeeMl MRy BPieing
thevHRges&af adesttanipfatithes may result in the loss of water

extracted and advance the growth of fungi and bacteria on 25 the
drainage wicks. Additionally, the heat exchanger apparatus may be

U lesiiaqlly sussade hHepaeRbsie CRadodmMIsaraERRCRA Be by 8RR Hastatic

tubes of the heat ) ] ] )
and magnetic fields to substantially enhance water product extraction yields in a

dehumidifying heat exchanger apparatus. Liquid water droplets are electrostatically
collected on grounded or charged heat transfer tubes in the heat exchanger apparatus.
In one variation, charged or grounded horizontally-declined heat transfer tubes with
attached drainage wicks attract liquid droplets and accelerate condensing heat transfer
by continuous absorption and transfer of condensate. The use of drainage wicks to
absorb and confine condensate collected on the surfaces of the heat transfer tubes may
result in the loss of water extracted and advance the growth of fungi and bacteria on
the drainage wicks. Additionally, the heat exchanger apparatus may be electrically
unsafe with charged electrode wires entrenched between the tubes of the heat

exchange unit.

U.S. Pat. No. 7,000,410 to Hutchinson discloses a device that utilizes a condenser
type refrigerant system with multiple fans and two air chambers to produce water
from the air. The apparatus further deploys a stainless steel ioniser to charge the

ambient air to maximise extraction of moisture from the air. The two air chambers
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exchange unit. U.S. Pat. No. 7,000,410 to Hutchinson discloses a device
that utilizes a condenser 30 type refrigerant system with multiple fans and
two air chambers to produce water from the air. The apparatus further
deploys a stainless steel ioniser to charge the ambient air to maximise
extraction of moisture from the air. The two air chambers 4 operate in
tandem to mix desiccated ionised air that exited from the evaporator
opgratednvatidieradh mbodesigcaled iansethpdugiatexiedgressdic 8\apenuastates

wit R PRSI TAIS GaWseEPatlR' dainsprkie ,réeXYJMog?ﬁ@P‘Anddthe ioniser.

condensation, which results in loSs of condensation leading to reduce

ThisigausemBeetiRtiendny 5)_t]m@@@mbf@ma_crgmrteﬁmSwhicaﬁ@&uls.iPéass of
coMbrRARR bl R AIREPSEMAS BifiiRAGPParatus for use on

vehicles. U.S. Pat. App. No. 20040040322 filed by Engel et al. discloses
a similar water extraction device for vehicles, together with some

JPapRlisgiqsinsbising repiiaichaysiemantimeiisust: wikhe ﬂ&%@&%iﬁ_%ter

10 devices tap on existing or external air conditioning systems to simplify

Mg mrgesil iidiswet yebielsost-BiorévénrRohlRerti¥Ha0deaisndikd by

ErL@e‘i“é‘FQP”dﬁ%B?éb’ Arsi RS WRRP RSRISCRIGAINVRE SR MBIF B L THRIREF Rith
rops below 20C during the night or during cold sgﬁgts and storms. This

SOP® IRiPH Gaetns iRtk e wRFEAl R aVHEM AR CBOhiHStaIdE ofN dbeclisaloged
deSiUBS 1N FPAERISENG 6P€>&éﬂ%ﬂﬁ?‘éﬁﬁ’<ﬁh&#ﬁ% é%t%ﬁ%ff‘&%'iﬁuﬁhﬁf BySté8&8dgn

for a system and a method for obtaining potable water from extracting _
anghoua HENACR 25 wWHIRNCAETe A8 MERIIEB3k desiiD fafetarBrasHentiyeerly in

mEASARHHHIRALE S WHERMANS i EREBHRRPAL ETREFIBEINP DEE IRYISAY @R night

diSclosed herein grovides an atmospheric water extraction system and a

or Sl FoHbRReISIRG R EIhe T E ARER LD BESPR B VAl FepXtraction

devices installed on vessels and ships, on caravans and emergency vehicles.

Therefore, there is a need for a system and a method for obtaining potable water from
extracting atmospheric water, which at least addresses one of the aforementioned

disadvantages.

Summary
The present embodiment of the invention disclosed herein provides an atmospheric
water extraction system and a method for extracting atmospheric water for obtaining

potable water.

In accordance with a first aspect of the invention, there is disclosed an atmospheric
water extraction system comprising a passage, a cooling unit and an ioniser. The
passage comprises a condenser portion and a cooling portion inter-configured for
cyclical passage of fluid therethrough. The cooling unit is in thermal communication
with the cooling portion and is for extracting heat from liquid passaging through the
cooling portion to thereby cool the liquid, in which the liquid is transportable to the
condenser portion subsequent to passaging through the cooling portion. The ioniser is
for ionising ambient air into ionised air, in which the ionised air is charged for
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25 In accordance with a first aspect of the invention, there is disclosed an

atmospheric water extraction system comprising a passage, a cooling

unit and an ioniser. The passage comprises a condenser portion and a

cooling portion inter-configured for cyclical passage of fluid therethrough.

The cooling unit is in thermal commuumjcation with the cooling portion and

is for extracting heat from liquid passaging through the 30 cooling portion
eniipeite daesdpthefligater ivapbithtisectiuid s tianispdredblis tiangoortable for
thERRASRRRE AR MAURSBEHAMSIR PATRAAAIRUHINE AHRARAY AL water

The loniser Is for ionising ambient air into ionised air, in which the fonise
VagRus tHargeteroirapleihancirheatifieisi drsspaiage Fyapaithnesendemsse portion
relRiVESHAN froHARERORARIEPHL G TR TARIARIBAB DR FOMLEN SR With the

portion of the passage for condenSing the water vapour into water

CORESPRSEs PRAEPthe TTh8idipisk iyihgthife0spPtRd ot s sppliRfoporéerigédhe
pa?ﬁ@fgffemé%é‘ﬁﬂ'@%@Bﬁéﬁ&g&ﬁ@r{m@h @ﬁﬂ%r@ﬁé‘ﬂ%@%ﬁ%ﬁ%ér"%ﬁion.

condenser portion.”The liquid is then tranSportable to the cooling
portion of the passage for re-cooling thereby subsequent to passaging

IntBEeH9BHEC GRR2BEEHPAPRR o IRGFOEIHORC AR R %mtﬁéﬁ%%ﬁgéﬂgric

invention, there is disclosed an atmospheric water extraction method.

WatRst e SIAPrisedpfoviding ApRISShGEMRRIRGG RrovieH1tanBasspestifaving a
coRBEnReF NErPRTH ANCHBRE PRSI E AR BY iR RERasERIQIRAIHESage of fluid

therethrough. The method also comprises extracting heat from liquid

theyatiayly tisRIgReENeEORNg SOMBRISRS tRsFaBtintbdratelRmidinyidgrassaging
thRRRJING A8uliny HReRN %%h@%%&aemhésnam?gg, GLBONABIGATONMEEBOy the

the cooling portion. The liquid is then transportable to the condenser

copliRsoLIS IR RTRaboRNEHBIRY BT Sk Hecesliia P akipbribe Weed is then

trdRGIHRSh iU Ibahe BRI RS RIRIBA &%%ﬁﬂétﬂiﬁﬁ‘ﬁﬁé@@ﬁﬁjﬂ Bfol§H en@ooling
a

ioniser, in which the ionised air is charged for enhancing adhesion of
PORKABY VESomEthes B4HNEHEHAIEES LRSI ARIRTASHE fooripishg air using an

iom§§f,aﬁ§iWhWH_ktﬁb%iﬁ§%eéﬁ% @Mﬂ&éﬂ %E%W%‘ﬁéﬁ&ﬁ‘@?m t\V&mur
water vapour into water droplets, and the liquid passaging throu‘gga the

thesiRlendis lRRisRrkaihdaiRoTAMRDIS NIRRTl ARG raeiPrR ] it fabisAser
paPfihedp fHeashaiigwita the rRndripsiePREIaNy AduRiIligs \WatBeBroplets, and the

liquid passaging through the condenser receives heat from the ionised air during
thermal interaction of the ionised air with the condenser portion. The liquid is then
transportable to the cooling portion of the passage for re-cooling thereby subsequent

to passaging through the condenser portion.

In accordance with a third aspect of the invention, there is disclosed an atmospheric
water extraction system comprising an ioniser and a condenser portion. The ioniser
ionises ambient air for obtaining ionised air therefrom, in which the ionised air is
charged for enhancing adhesion of water vapour thereto. The condenser portion is
disposed alongside the ioniser for condensing water vapour in the ionised air into

water droplets.
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transportable to the cooling portion of the passage for re-cooling thereby
subsequent to passaging through the condenser portion. In accordance
with a third aspect of the invention, there is disclosed an atmospheric 25
water extraction system comprising an ioniser and a condenser portion.
The ioniser ionises ambient air for olggaining ionised air therefrom, in
which the ionised air is charged for enhancing adhesion of water vapour
Briséleascmati ovtfehisePyawingss disposed alongside the ioniser for

ARCRBOFRRWAET MBPRKEHTNE 9esd iBldN gré@@ﬁérdWR}PtﬁeféﬁéﬁceBtgb:gme

Description Of The Drawings An embodiment of the invention Is descri
foHevéithetavinigs réfaveisde to the following drawings, in which: 5 FIG. 1

shows a partial schematic diagram of an atmospheric water extraction

system according to an embodiment of the invention; and FIG. 2 shows

Flgn bseeaonarfidel sihemadieriispran ohanataesphelisnvsisteantesHag system
actOr iRLAHCSh REBTIRNRROP AEMARRMIRIC A¥gter extraction system and a

method for extracting atmospheric water are described hereinafter for
addressing at least one of the aforementioned disadvantages. 15 For

FIBLPOREROLP IR FRUNorf ABROUPHATL QU4RS YRRNN §/4RHEH FIG.

hereinafter to applications relating to atmospheric water extraction. This
L.however does not preclude various embodiments of the invention from

other applications. The fundamental inventive principles of the

embodiments of the invention shall remain 20 common throughout the

Detailed Pepshbiigients,

An atmospheric water extraction system and a method for extracting atmospheric
water are described hereinafter for addressing at least one of the aforementioned

disadvantages.

For purposes of brevity and clarity, the description of the invention is limited
hereinafter to applications relating to atmospheric water extraction. This however
does not preclude various embodiments of the invention from other applications. The
fundamental inventive principles of the embodiments of the invention shall remain

common throughout the various embodiments.

An embodiment of the invention described in the detailed description provided
hereinafter is in accordance with Fig. 1 and Fig. 2 of the drawings, in which like

elements are numbered with like reference numerals.

With reference to Fig. 1, an atmospheric water extraction system 100 (hereinafter
known as system 100) for extracting atmospheric water is described according to an
embodiment of the invention. The system 100 generally comprises an extraction unit

110, a passage 111, a water collection unit 112 and a cooling unit 113.

The extraction unit 110 is for extracting water vapour in ambient air and the

extraction unit 110 has an intake 114 and an exhaust 116 formed therein for allowing
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An embodiment of the invention described in the detailed description

provided hereinafter is in accordance with Fig. 1 and Fig. 2 of the

drawings, in which like elements are numbered with like reference

numerals. 25 With reference to Fig. 1, an atmospheric water extraction

system 100 (hereinafter known as system 100) for extracting atmospheric

water is described according to an embodiment of the invention. The
flayyseé rihe eobient giNyhesetiyases. ar kexasmonninil 14.0zcpansisge an oniser

ngaé)ﬁa %OESHH%%&&B@@Q@ FPQlineH e %dégslhs&ﬁﬁﬁ%ww@gp&ed

r extracting water vapour in ambient air and the extraction unit 1
alopgsigla thealenisad1dRd AReeRrzsioMebite fumtkeernprigesamaififtend 22,

a \%ﬁﬁ%@p@g%aié (}lergtp(gﬂgmbﬁr{pgyefg@ction unit 110 comprises an

loniser 118 and a condenser portion 120, in which the condenser portion
120 is disposed alongside the ioniser 118. The extraction unit 110 further

THOBRESES iR ishiding i URIBIEIOAI G ThRONaIR! SONBRUAR foRker 118

~126. 5 The ioniser 118 is'tor ionising the ambient air into ionised air. When
'Oﬂ'@$_ciﬁ%él_‘“ﬁl®tiéﬁis@'§ ﬂ?ét@iﬁbi@fr@@%ﬂi, _'ﬁiﬂ'ﬁﬁaﬁﬂf&t&%‘*b@ééﬁﬁﬂﬁHmQOS“_'V9|y or
negRREH! él‘fan%‘bQ'Bﬁer&@WVﬁé?é%fv@%%F@ﬁﬁ RHER NGRS YRIYE The
charging is preferable in most uses. The charged air particles (ionised air)
Chém?eénéé Rindeien denisadraiahe0RanetctdTerian ektmiriehg/apdidgsphsee for

exXYYALBhG RmYSHYEL AUARIE BL P ORGARNH ERtHRA feHiBISRurRUS dh RS AR Due

nature of water, each water moleCule has an electric dipole moment. The

to 485 GerRBREHTHh atAlelater MumRLIBONE IS PasHal HlegiEindiRpamemale The
0&ER RHORERARHIRRDINEIR MRlIOFaas Apaivel BRIYY VMR Wach

S such, the difference in charge causes water molecules to be attracted
hyidy eaeeh e kadd wiHer Molsele MsdcariakasiivieGbiiged AiF such, the

diffeFEREISHS Harge RdRBStARSy AINQRIRG & MERiRTa¥RRQH I BRSand to other
enhanced due to the partial negative and positive charges present on

polar molecules. Since the ionised air comprises charged particles, adhesion of water

vapour thereto is enhanced due to the partial negative and positive charges present on

water molecules. The ioniser 118 is also for sterilising the ambient air and for

inhibiting growth of fungi and bacteria when the system 100 is in use.

The condenser portion 120 is for condensing water vapour in the ionised air to obtain
water droplets. The ionised air is transportable for thermal interaction with the
condenser portion 120 for condensation of water vapour to take place. Condensation
of water vapour occurs when a surface is colder than the dew point temperature
(condensation threshold temperature) of the air surrounding the surface. At this
temperature, the air has a relative humidity of equivalent to 100 percent and the air
becomes saturated with water. The dew point temperature of the air is dependent on
both air temperature and humidity. Therefore, surfaces of the condenser portion 120
over which the ionised air flows must have a temperature that is lower than the dew

point of the ionised air.

The passage 111 is inter-configured for cyclical passage of fluid therethrough. The
passage 111 comprises a first fluid channel 128 and a second fluid channel 130 for
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water molecules. The ioniser 118 is also for sterilising the ambient air and
for inhibiting growth of fungi and bacteria when the system 100 is in use.
20 The condenser portion 120 is for condensing water vapour in the
ionised air to obtain water droplets. The ionised air is transportable for
thermal interaction with the condensgr portion 120 for condensation of

_ water vapour to take place. Condensation of water vapour occurs when a
inteRMesH G Ither exdiactiendenitpblit aschibeacamdingdidleAdatior Herékplofuid

ch%?{ﬁ'aei%wrﬁ)f&flrtﬂfcé'?i(?iﬁ&ffwiﬂ%ﬁ??ﬁug@tﬁ%gﬁ)ﬁmﬂsﬁ% tﬁfﬂp%@e%ﬁd fluid

the air has a relative humidity of equivalent to 100 percent and the air

cheeeeinied Btiranainaithe Watee WHBSRW! haitnteidserafisrecof iU 13 is in
thEFRANGATHARICRRLR M RIIRY" o‘?‘ﬁ‘&qhﬂ?"EHPyexTﬂ%flﬁf&rl?ea§Ll'FBﬁr9?r§eQ§quid

the condenser portion 120 over wWhich the ionised air flows must have a

pagsaghRg AR Bhathies ferkngHmitine da2vipBiptebyteedabihisdintie. 30 enkiquid is
thBRESRGFoHab IS 1 RE CBnHeeadfatibrClsa Rpssaum CldIHidhRRE | -the

The passage 111 comprises a first fluid channel 128 and a second flui
cophaanBPAB0 P2 RtereBHRG ey Wéaessr&diibie LANdaBenBaRBRoBIRgO 2

teMBEtr%tjcﬁe g Wsbiliduthemrehde HiitPtdapertae: 'W{'Heffﬁﬂ‘éﬂ??oﬁhﬁéﬁﬁggthe

unit 113 and a second fluid channel 130 for returning the liquid to the
SUEBERRdAIrfiendensTincebNyRien MR &9 iACEHErnidIeceifirnsaiShtibh caRdenser

pdtEBHMLEAPhE ealy SHURAFIAARA SFOMhIER lifid -pBSsRaNeAREABAan
the cooling portion 132 to thereby cool the liquid. The liquid is then

OchhhEsTRMIEe P tRROERACT 88 Mysefich 1D 200V BRy IS HadzRigingance, the
miANIR NS RANERAEIANGIRR Torseolnarbeigurfaces of the condenser

portion 120 to a temperature that is lower than the dew point temperature
of the air surrounding the surfaces for condensation of water vapour to

AQGEShallje e aperey Brerondrasssel QRPN IF AreafiRFBIREE RiANbod-

material of which water vapour condensation can occur in response to

oradpimajestelnesHeAtasi At atbive AT Ao EKE IBGomBliaNcs, Wil pHatisRgalth
reGANCAURRIRK OMNG Be BRPTatBIRTEGn @bHRAIRh drinking water. The surfaces

of the condenser portion 120 are preferably plated with gold or any material of which
enhances the rate of heat transfer. The condenser portion 120 is preferably designed
for optimising air circulation, velocity and distribution of air on the surfaces for

achieving an optimal rate of water vapour extraction.

The cooling unit 113 comprises a drive assembly 136 for displacing the liquid from
the cooling unit 113 to the condenser portion 120 via the first fluid channel 128. The
drive assembly 136 comprises an actuator valve 138 and a fluid pump 140. The fluid
pump 140 is one of a centrifugal pump and a displacement pump. Further, the cooling
unit 113 is couplable to an external cooling source (not shown) for extracting heat
from the liquid to cool liquid. The external cooling source can comprise a refrigerant,
such as Freon, for extracting heat from the liquid. As such, instead of relying on the
cooling portion 132 for extracting heat from the liquid, the cooling unit 113 can tap on
the external cooling source for cooling the liquid. The liquid is one of water and

alcohol, or the like. The cooling unit 113 further comprises a temperature
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Additionally, the surfaces of the condenser portion 120 are film-coated

with food- 15 grade materials, such as, gold, tin, Teflon or the like in

compliance with public health requirements governing use of materials in

contact with drinking water. The surfaces of the condenser portion 120

are preferably plated with gold or anygnaterial of which enhances the rate

of heat transfer. The condenser portion 120 is preferably designed for
meastineiviTy adevieeutdbnforeldersusing dirgritemperatear oh tihe Sigitidepassing
e ARIEH IR ARIERAL R SRIGIIRRPLERHIARIRR: ERECOIMO YL C

113 comprises a drive assembly 136 for displacing the liquid from the

cooling unit 113 to the condenser portion 120 via the first fluid channel

Prictro! (33 SHYR BFSRE Aot COMIRIERS BRidGUaer ¥aMEbRRERT & Hibed

pump 140. The fluid 25 pump 140 IS one of a centrifugal pump and a

theggpathenaéini bemig2mirthe £xttiection vyt & 1TResicdilinaBlis der filtering
thEXIRENGHCAPIRG S AEEE6aqh TR IR 61‘&'}?@038?95&%8?%% fiﬂHME% can

cool liquid. The external cooling sourcé can comprise a refrigerant, suc

alspsher disRORGH dRdae AR b 4rSTRHBS inIX0S ok intaled 61 raiyheranre.
thir AReINg PRGN fon s ingd \eat BiamiblauiRnthe.caaipg unit

113 can tap on 30 the external cooling source for cooling the liquid: The
liquid is one of water and alcohol, or the like. The cooling unit 113 further

T TURHAB SRR A Bt MRARU S BRPbSAY IFF thE 3 IOnMEBPUHE S SRBenser

temperature of the liquid passing therethrough. The temperature of the
pQTaem]ig%?ber%BPy ﬂﬂ%@f&@r@@%@ E@twglmn_‘bWBF ) iBﬁ@sH‘tﬁb@%HﬁﬂH@”. unit
11®mb1%@t\?éhf?bémel'9@'§§bﬂe¥§ﬁamg AMAIRNbANS RRSSAMHEINBLEA hie AHbver

filter 122 of the extraction unit 110. The air filter 122 is for filtering the
coatftiahtealp aredisl aptie P TntiRATIBISRY dif thSYoMayng BleTHevairiatt the

amigiéralir, alsAVesttigrased ri@ﬁﬁeﬂé@é@%&lﬁPbl@ﬁaﬁhﬁ]gi%lﬁm%mﬁd@p{f@pour

114. Furthermore, the air filter 122 is replaceable and therefore can be

conglensasignvRBnthe cuktasss o e GRIMRSST POHISH 148 deneenepi@ble.  The
verisResethin dhe Mgty #he sandprapicaRir iR and i fondisplaningL 22

and directing the ambient air into the extraction unit 110. The ventilator

anglihe yent eIl hars: Avientahle RetisA9sRE R sRact rerqgipised by those skilled

in the art to achieve effectively clean or dust-controlled airflow or circulation inside

the extraction unit 110.

The water collection tray 126 of the extraction unit 110 is for receiving the water
droplets from the condenser portion 120. The water collection tray 126 is disposed in
the extraction unit 110 such that the water droplets received are directed to the water
collection unit 112. The water collection unit 112 of the system 100 comprises a

water collection tank 144, a drive assembly 146 and a water purifier 148.

The water collection tank 144 is for receiving the water droplets from the water
collection tray 126. The water collection tank 144 preferably comprises a sediment
filter (not shown) for filtering the water droplets received. The water collection tank
144 further comprises a water level measurement device 150 for measuring the water
level present in the water collection tank 144 and a water purifier 152 for purifying
the water droplets received. The water level measurement device 150 is an optical or
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controllable to vary flow rate of the ambient air. By varying the flow rate of
the ambient air, convecting air currents necessary for obtaining sufficient
water vapour 15 condensation on the surfaces of the condenser portion
120 is generatable. The ventilator 124 can also be disposed at or
adjacent the exhaust 116. The air filtefgl22 and the ventilator 124 are
orientable or disposed as readily recognised by those skilled in the art to
a Henisvatefdynoenhdrthe ovaleispedfigbled argferely cesusises angideatielet
tracti . h . 6okt _ . )
S g et e e (o e oo o AR Bter
filradoRameasslieetishngagny2Beshaizisabcdnamigad exwiaegicanfiltermgustems

suf%lé%r%ﬁ%ﬂ{@%{&rﬁﬁ%mﬂi epgfb%‘%@d to the water collection unit

112. The watér collection unit 112 of the system 100 comprises a 25
water collection tank 144, a drive assembly 146 and a water purifier 148.

ThE G VRIREGRHRFIE iRl tAsISitnERRaINSD Hé%t&\’)aﬁ‘?'i@%@%qﬂé@tmﬁ tank

water collection tray 126. The water collection tank 14%5)referab y
146&%%\@@&%1%%&@émﬁmaéwowﬂmpmtmqbl@\e _Ql@ﬂ‘éﬁ@éﬂét@b'y 146
is T6RE RS AR WatRp CRISTHARIEA hEM A dUA R FRBIRERE @ Rter e VEive

measurement device 150 for measuring the water level present in the

asgemBhchib aeviggn irdditical Gaviesiopatinasaue teeystiAfyitg Watehetected
oRSPIRESyaee vatkcliBR wakeTdavgldnraiuce Mgy itRokel iheanartisatifier

or 10 a float switch type while the water purifier 152 preferably comprises
148n ulPg-NGIet RYFTISF dADEORWE atfe ARG SULERISe FelHBoWGRANR I eFtambsing
waRRY BCHRARREE QiRtehIdIEFRIABANFRARS NRAHAHD A RECORMCAbIet radiation

chemical or biological filtering systems suitable for purifying water for
endHRIEng HUR A biSe sT e Trited A TRAS B MG S MipdeTSRIbHite) 1&tis suitable
foFal uhtheawpler sliprtienipaigl 4irde waty Ruiiiemir Spiities or

water collection unit 112. The drive assembly 146 is one of a fluid pump,
any gWEflugal pump and a displacement pump. The drive

The system 100 further comprises a temperature measurement device 154 for
measuring ambient air temperature and a relative humidity measurement device 156
for measuring relative humidity of the ambient air. Additionally, the system 100
further comprises a controller 158 for controlling the system 100. The controller 158
is couplable to a signalling interface module for relaying any control signals for
operating any electrically driven parts and components of the system 100 that require

instructions, signalling and/or electricity supply.

The controller 158 preferably comprises a microprocessor (not shown) for storing and
executing software applications or embedded codes capable of generating appropriate
control signals in accordance with a set of pre-programmed instructions. Measured
data is further processable in the controller 158 in which the processes include
logging, reading and writing, storing and backing-up, analysing and displaying of
measured and/or control data. Further, the controller 158 is coupled to external
computing equipment via a wired or wireless data exchange interface (not shown).

Finally, electrical power supplied to the controller 158 and the system 100 may be
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assembly 146 provides additional gravitational pressure to extract the

water collected 10 out of the water collection tank 144 and displace the

water through the water purifier 148. The water purifier 148 comprises

any suitable device capable of sterilising water, for instance, suitable

chemical means, heating elements, uitfa-violet radiation emitters, or the

like. The water after passing through the water purifier 148 is suitable for
sinedgheseut e thehpapsherradingreurry tangeguborspewexaidslor mobile

e|&QHERQCgén@Fat%?saélycﬁt‘%féiQﬁosEhﬁs%}ﬂSW\?eQQefé‘,r,tBﬁﬁéé‘%mE’éi%@ﬁr@, oil rigs,

temperafure measurement device 154 for measuring ambient air
consifpeliafusiiesrane pEhatvenilanfanilitirsasivtarmstivabyieleatgisakgower can be

sub¥RsWing eelatie.ppmidity of the ambient air. Additionally, the system
0 20 further comprises a controller 158 for controlling the system 100.

The controller 158 is couplable to a signalling interface module for

Fiﬁ‘?'@lyiﬂﬂlﬁfb)fegoﬂﬁobﬁiﬂmﬁrflBRPW%ﬁ@ﬁee%wﬁﬁ'%drivgwﬁ%ﬁﬂ&hng

components of the system 100 that require instructions, signalling and/or

el@g&ﬁbﬁ?@@b%t%Wﬁ@@oﬂQ}"@ Q@@Br@ﬁ&aﬁl? e@m’&lieéS]-gS activates the
ioANEFANPSRITAE (RALRRBMDAOT-BIRIIIAD Lo RFEAELINEESINAES data measured

applications or embedded codes capable of generating appropriate

bycBietiMyIgrsarmessuremptiedmmtee ikt of pie gaeitaniedlpsthacates. level
mdd&aeHisst HRRISBaheY RiRsssaRe mindiRreRiiREd 284 MRics,fEm 100

rocesses include logging, readina and writing, storing and backing-up,

p : e . ! .

anglrihR, SR v B WIRdBIEY TRepeH e RRé A8Viet 1aRdTbR BerfipErdnEdrasar inwyval

to SHHiRlIRfedaRdd aatPlRetipEermAL e&ﬁﬂw@ﬂqw%ﬂﬂaﬁélﬁ@twér%%ured
r

wireless data exchange interface (not shown). Flr]alli/, elecfrical power

dai 3pHlcdete iERsoPONre 8 AREraHENs ey diisRigybiba Meastred data for
vispIRoRRBRRPh Y RaRS BltarRaJeNcYUET laRaediizom power grids or

mobile electricity generators such as those used on vessels, cruises,
caravans, oil rigs, construction sites and other similar facilities.

Néﬂf‘?ﬁn@@t@ﬁ1%',%‘%@’19@14@%5@@@e%@?lﬂ”@%é}ﬁiFﬁﬁeé‘érﬁ%@@bcérding to the
mode of operation that is determined in the step 212. Further, in a step 216, the
controller 158 looks up required controls for required parts of the system 100 based
on the measured data. Finally, in a step 218, corresponding control signals provided
by the steps 214 and 216 are sent to the corresponding elements of the system 100.

An example of operating the system 100 is provided hereinafter.

The controller 158 selects a first mode of operation denoted as a NORMAL mode
when (a) the ambient temperature measured by the temperature measurement device
154 is greater than a first predetermined threshold TLAo;, (b) the ambient relative
humidity measured by the relative humidity measurement device 156 is greater than a
first predetermined level RHLy;, (c) the temperature of the liquid from the cooling
portion 132 measured by the temperature measurement device 142 is lower than a
predetermined threshold of TLCy, (d) the water level in the water collection tank 144
detected by the water level measurement device 150 does not exceed a predetermined
level WLCy, and (e) if an external water storage tank is present (coupled to the
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Fig. 2 illustrates the operational flow 200 of the system 100. Upon

supplying electrical power to the system 100, in a step 210, the controller

158 activates the ioniser 118 and the ventilator 124. Further, the

controller 158 samples data measured by the temperature measurement

device 142 of the cooling unit 113, the avater level 10 measurement device

150, the temperature measurement device 154 of the system 100 and the
sypéaative Huaidlithentxtasnaé et déviagc15pkatiaepredetadinpie d kidgulaiate (not

Aterval to obtain measured data therefrom. The controller 158 then

anal)yses the measured data and determines the mode of operation, and

may display the measured data for visual monitoring by an operator of the

If%M@tgﬁa\;eogdﬁdﬂﬂ%oa?&%néﬁtN@’éth%l?éP@%%pgﬁg ﬂ%H&Uﬁfo}ﬁ%hﬁe 138 to

retrieves the required controls according to the mode of operation that is

allgatehaiti@ddriiemn shesoaling-pettien i34 rdlowiiptaribe Eisidbuisk cisgnel 128.
FURAKS R rEGMISITL FaBH AS LS GHY ¢ R RRFS Y tﬂﬁ)%&%ﬂb&&%@ﬁ?&ﬂdl% the

the measured data. Finally, in a step 218, corresponding control signals

CoprsvReE PRUIBN {28 step fushAluizn eharaalekido theedinird doibrAgrirculated
fréieMRNES i SyBiesh 105 By EXSIRICBb RRF RN ANEBYBIF MekAQ 15¢ the

provided hereinafter. The controller 158 selects a first mode of operation

seaRiMfbiddi G shaNOIRMAL TsdBAYY RRRSANIAY tHEQeIbik: tefkisasaturertion 120

reEBRASHER PM&{‘%QW&@M%Wﬁg%@?ﬁﬁﬂhfé‘?é(&ﬁ%njcﬁ‘lrié I8 PR the
first predetermined threshold TLAO1, (b) the ambient relative humidity

CORfeASE PP INE fe | iR Kl dthaTela0RRPRaRte o\ ibe asBing gerdiey 132 of
th@]@d@s@g@rfiPf@gF‘éﬁféﬁ|ﬂﬁfti%Y@éﬂﬂbQ@qt@t%ﬁ%@&@ﬁ@%%@htﬂ%'%ﬁ'@bnser
from the cooling portion 132 measured by the temperature measurement
POREQTLE204 T e HANH tpassading W@H@Mﬂﬁiﬁ%%ﬁééﬁdﬁﬁéwﬁ@@F,'Xdﬂh%“C-

water level in the water collection tank 144 detected by the water level
measurement device 150 does not exceed a predetermined level WLC u,

EXGRes (¢ i uxesnestiGhir bR MegH aek1i34 M TS SeLrdrasHorpof water
vaﬁf%oi@?h@oevﬁg%%ﬁﬁm Anqier, siragedardf deesirabindeadeated by the
ventilator 124 should) preferably be controlled at a predetermined optimised rate. The
controller 158 can control the ventilator 124 and the controller 158 attains a
predetermined airflow by adjusting fan speed of the ventilator 124. In the first mode
of operation, the controller 158 sets the fan speed of the ventilator 124 to low or
medium. The ambient air is then controllably induced into the system 100 by the
ventilator 124. The incoming air first passes through the air filter 122 followed by an
ionising field created by the ioniser 118. The ionised air then passes through the
condenser portion 120 and surrounds the surfaces of the condenser portion 120 in
which condensation of water vapour takes place. The water droplets obtained after
condensation drips onto the water collection tray 126 and are directed into the water
collection tank 144. The water level measurement device 150 measures the water
level present in the water collection tank 144 to detect predetermined high (WLCy)

and low (WLCyo) water levels.

During the NORMAL mode and when the water level detected by the water level
measurement device 150 exceeds a predetermined level low (WLC, o) level, the water
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If the above conditions are met, the controller 158 opens the actuator
valve 138 to 5 allow the liquid from the cooling portion 132 to flow into the
first fluid channel 128. Further, the controller 158 activates the fluid pump
140 to convey the liquid to the condenser portion 120 via the first fluid
channel 128. The liquid is then circulatgd from the condenser portion 120
back to the cooling portion 132 by means of the second fluid channel 130

puTHfisTi 48R atsayingninalRgtiancainadaserasoiriRA10 the easiodehitag on
eith@LRBAARIRRL Y gégﬂﬂ‘é} theinaliintergcHar P hleHaNEed Ry L Giicalty

condenser portion 120. The liquid is then transportable to the cooling

achwaiRsh o2 firshelationgel /P HimaeasdofieRptiveretfaiubsieqoethideration of
wiersaging fypygh me?qwé%ﬁsse@rd';w HeOw/Hng ligg mga?@mf?nt device

through the passage 111 is substantially 1sobaric. 15 Excessive airflow

15§eteipste b by eReteraniiRadrian A \WaGhhhepel wrdeitithetRnestal avaer storage
ta?g@W@HFe@é’rm ihe ARRieRaIn AR BYladRasReEgSEOT G RIflw BenaiaEd ate,

y the ventilator 124 should preferably be controlled at a predetermined

theseniisdler 48 Privaentianet ivssassrmiditidiiie Wenfatoine waeidftren the
wEeN Bl o Pratia R anRIGAS RETWARS BURP eGP EIING At 3BAEGIBH unit

the ventilator 124. In the first mode 20 of operation, the controller 158 sets
1}he TAR speisellsr dhrS\iantastRtERheovaier AUnHisH LS. orheithaiicanERugus or
reffif sRgEollably induced into the system 100 by the ventilator 124. The

Incoming air first passes through the air filter 122 followed by an ionising

field created by the ioniser 118. The ionised air then passes through the

THORERNSREPPEROLLILER ANCEUREP IR (B SHEFAGES BEHAGGORIENSOLD mode

portion 120 in 25 which condensation of water vapour takes place. The
WWQté@)dhf’pi’é@'SBEéﬁ'i@%e&Mre mé%%ﬁ@ﬂﬁﬁ‘ﬁ?ﬁ@%ﬁaW%ﬁ@bﬁ@wce

15881 A Ak RERHTRE IR dBIG HIRN ApEsISALRELiRn, @k ldd o DB rai@Fmined

level measurement device 150 measures the water level present in the

thigghelchhésolPidhAk amRieH slaty piudBiGRHn e High RWIDE FR1g VendL ity
mé¥¥lietrieht WRIREdEMESs 30 (W HE DL P HIRIRIA LB GrEBRENMTREN IR IWALRT o,

level detected by the water level measurement device 150 exceeds a

(Cbr@ée@m%@&rﬁeﬁl 66 twlj@g@memﬁﬁ@ly;}gt@prtion 132 measured by the

temperature measurement device 142 equals to or lower than the predetermined
threshold of TLC, o, (d) the water level in the water collection tank 144 detected by
the water level measurement device 150 does not exceed the predetermined level
WLCyy, and (e) if the external water storage tank is present (coupled to the system

100) and the external water storage tank does not indicate FULL status (not shown).

If the above conditions are met, the controller 158 operates the system 100 through
the same control and decision-making steps as performed for the NORMAL mode.
The only exception is that the fan speed of the ventilator 124 is set to high for
increasing the air circulation in the vicinity of the condenser portion 120, leading to

higher water vapour condensation efficiency when the ambient air temperature is low.

The controller 158 selects a third mode of operation denoted as a SUSPEND mode
when (a) the ambient temperature measured by the temperature measurement device

154 falls below the second predetermined threshold TLAg,, or (b) the ambient relative
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13 purifier 152 in the water collection tank 144 is activated by the

controller 158 on either a continuous or regular basis with the water

purifier 152 being periodically activated for a first duration of WPUON1

and deactivated for a second duration of WPUOFF1. When the water

level measured by the water level meggurement device 5 150 detects a

predetermined high (WLCi-u) level, and if the external water storage tank
hugnistids engast e thbyelhe riedativatduBtishiy eneaskraoes tndevingickre fabdsrglaw a

seCIRIF pGREOMTRE1dRT ﬂ?lliﬁoazﬁeﬁrt"(ﬁfd(ﬁ\éet@ﬁﬁ%%RIYeléﬁ ﬁ?e”l"i"rﬂlﬁﬁ?rﬁ@ﬁmf the

water from the water collection tank 144 through the water purifier 148 o
coglingvanstienlketionamited Dy. thadesaprraee IBRSHATRRNIVARYIBeeldierigher

th&’ﬁ‘be?éc}e‘!éﬂﬂq%&t'ﬂﬁf%éhﬁﬂ%f‘W‘@H%rl@)rﬂ%'ﬁétmﬁﬁ?Hé%&”@”%ﬂé&ion

selects a second mode of operation denoted as a COLD mode when (a)

tankel 4fhBrieriedniy R ratendaig] retsasyieiaarintiouie kelrtaralsrehrxeeeds the
préGtiGErined eI Paivesn e {éfﬁpﬁﬁgeéﬁfé?é{A?msa%MgBtﬁ% 38 hfesent

second predetermined 15 threshold TLAO2, (b) the ambient relative
(ceuptadit) Meaysiemn BY0thrnelagextaldidvaiehréIaareldintngiésates FhH-is state
(nSHéfﬁJvEﬂ)‘?r greater than the predetermined level RHLLO, (c) the

temperature of the liquid from the cooling portion 132 measured by the

temperature measurement device 142 equals to or lower than the

IfR BrERB e LUEGHRI ¥ HeC kiR dShiFBRM ALY dB)R! AN the WaiSFequired to

collection tank 144 detected by 20 the water level measurement device
exingot Niier vaPeUbe 9 Ry firdBRiemshicld feard the\ETliiIales Y84 gameontinue to

opRKE RBhYVEIRD RIRIR:1RBK IS IRIESSET (FRERISHAIEICLYSIY alQPE@fhue to

the external water storage tank does not indicate FULL status (not
mapryll Imers WBBRE CBltaRfoHsAYe Rvsthenesbertdoliter WaiBTolsupAEY Hifewater

coMifIR HAR thRughn AR the SamacoRtial AN dssisiap-canating $eR%i9ste the
performed for the NORMAL mode. The only exception is that the fan

waigkBH Hieh&Sectitoraiecrllsetien gk 10 MGEABHY RS aimsradistHssis
in the vicinity of the condenser portion 120, leading to higher water
vapour condensation efficiency when the ambient air temperature is low.

Exanplaeyc datamelerss ek @ sPhefRiab node bib oty aBntREdfas gxtracting
atAbbp RN kAR 4Re as follows:

1) TLAox = 25°C and TLAg, = 15°C, as temperature threshold values used for

classifying the modes of operation;

2) RHLo; = 50% and RHLy, = 25%, as relative humidity threshold values used for

classifying the modes of operation;

3) TLCLo = 5°C and TLCy, = 15°C, as temperature threshold values of the liquid
being cooled by the cooling portion 132 used for activation and deactivation of the
actuator valve 138 and drive assembly 146; and

4) WPUon; = 30 seconds and WPUerr1 = 45 minutes, for periodic activation and cut

off durations of the water purifier 152 of the water collection tank 144.



10

15

20

when (a) the ambient temperature measured by the temperature
measurement device 154 falls below the second predetermined threshold
TLAOZ2, or (b) the ambient relative 14 humidity measured by the relative
humidity measurement device 156 falls below a second predetermined
level RHLOZ2, or (c) the temperature ofshe liquid from the cooling portion

132 measured by the temperature measurement device 142 is higher
Thaaysteréae tamairieas tingewiata b \epTUTToNb eIz THienbaéT fieebtainiig potable

wiALS GREIOR IR G AEISCIRR AN NG NAIE tRYSldmeasH %@&%ﬁé\?ef water

device 150 equals or exceeds the predetermined level WLC u, or (e) |

digtiébusiesrnarwiter dsrege thertysieptddiiis (dlipléiaddanindgatenyittooy, fixed
and B SHRRRA YFRICE A RN RAIARIRD bk iRt BRI ddling

If any of the above conditions is met, the controller 158 stops all the steps
SOHEERArBUS foreialdpavERB ORI . andwevier] sk SuFiRserfon &diagtiRe heat from

th¥SRRRIFbrLEbRAY ARVTIRNR [hPRRIBH 60 6RRbL QysihereanENatet PRaking

The controller 158 may also continue to monitor all measurement means
SyRtemyv it Felativeholony aes Rt OperaHanel andenatinaatiemcasik 144 is

above WLCLO, the controller 158 may continue to activate the 15 water

purifier 152 of the water collection tank 144 on a continuous or periodic

FUstsEmarsdhfotiple phtmistabletippreisrafaniiRbid dihteneperatanof @ low
as?f%é%ﬁQWaﬂ%Qﬁ@@9§{EW§W WER AaitedawsmARyLInEbAYCAT ZRkdBRd fixed

= 15C, as température threshold values used for classifying the

anghaubile paplcations D9IRaNYoin-tauusad fegians.dutadsmin semBeeaipeareas with
anIBNE Y tERgReAL YA URR IV IRIORT Mﬁﬁ%%@%%éﬂ‘%@@?eﬁfso&%f@&@ﬁeé to

3) TLCLO =5C and TLCju = 15C, as temperature threshold values of t
opgGfRIabeing cooled by the cooling portion 132 used for activation and
deactivation of the actuator valve 138 and drive assembly 146; and 30 4)

WPUONL1 = 30 seconds and WPUOFF1 = 45 minutes, for periodic
Inghg\Eiee0iH wapner, an atmospheric water extraction system and a method for

extracting atmospheric water are described according to one embodiment of the
invention for addressing at least one of the foregoing disadvantages. Although only
one embodiment of the invention is disclosed, the invention is not to be limited to
specific forms or arrangements of parts so described and it will be apparent to one
skilled in the art in view of this disclosure that numerous changes and/or modification

can be made without departing from the scope and spirit of the invention.
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off durations of the water purifier 152 of the water collection tank 144. 15
The system 100 for extracting water vapour from the ambient air for
obtaining potable water provides a solution to water harvesting without
the need for extensive water distribution networks. Hence, the system
100 is well suited for indoor, outdoor, figxed and mobile applications.
Further, as the system 100 is able to ride on external cooling 5 sources

Claiigts as existing refrigeration and central air system for extracting heat

1 from AH%{mgﬁgﬁ&%mm éwwgn?%mmigigt&oﬁers a cost-effective

water making' system with relatively’low equipment, operational and
maintenance §88tageraMRgNToRONARASEISRATIQD R ad|6Q0l e RAEIRR dRter-

ambi@é}ﬁéﬁéﬁ@&‘%?@&iﬁ@a%ﬁs‘s%@@’d‘ﬂlﬁ?dJtﬁ&eﬁ%%g'ﬂaki”9 the system 100

well suited for many indoor and outdoor, fixed and mobile applications not

only in tropidaiqelgiend)ibim dnsomaliepperatisaieayuiitihasendinggprtion for
temp@)@ﬂé‘iﬁ%"lﬁ%ﬁtbﬁ@ﬂ" VEOR GREMRNP MRIRGHEMS ARiAGHERR R thereby

operate at. In the foregomg manner, an atmospheric water extraction

systetpohntney Hiethbdthsr légute chRGriraspechabie/derthee enslamserd portion
accoﬁmdﬁeﬂﬁ%%%%qm&@?%é'&B%ﬂﬁg%?ﬁ@rg%ﬁfsmg at least one

of the foregoing disadvantages. Although only one embodiment of the
invention is ¥deiseidfahiPMyBaEIPIEHA kdbR IPRiRedaL. Yjsdemicqdatideing
Or ArARASMeNS HPRIR IRRSRATIOERARAAN RReARtparent to one 20

skilled inthe art in view of this disclosure that numerous changes and/or
modificationVBa¢ D Ao SritREUE JEDaRARG I Ao thRCERBh ETERRRC IRV the

the inRRERGr IR riidA B the DRsUGORRNGIIRINRIRG SXrAHANAY G nto water

comprising: a passage having a condenser portion and a cooling portion
inter-dé%‘ﬁéﬁu By fBﬁ'@@cP@éﬁ&ﬁ%@é@@Bgtﬂdﬁtﬁ@MﬂWg‘mrg% d@éﬁh@nﬂnheat
in thergial gRMBMKEGALIP MR thsFRRlNBBIRLIRIA for AXtRRkRY heatfidMne
liquid passaging through the cooling portion to thereb}t/1 ) )
condenser portion, the liquid being transportable to the cooling portion of the
passage for re-cooling thereby subsequent to passaging through the condenser

portion.

The atmospheric water extraction system as in claim 1, wherein the liquid

passaging through the passage is substantially isobaric.

The atmospheric water extraction system as in claim 1, further comprising:
a ventilator for displacing the ambient air into the atmospheric water
extraction system, the ventilator being operable for controlling flow rate of the

ambient air displaced.

The atmospheric water extraction system as in claim 1, further comprising:
an air filter for filtering the ambient air for being received by the

ioniser.
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-atmo$;

cool the liquid, the liquid being transportable to the condenser portion
subsequent to passaging through the cooling portion; and an ioniser for
ionising ambient air into ionised air, the ionised air being 10 charged for
enhancing adhesion of water vapour thereto, wherein the ionised air is
transportable for thermal interaction with the condenser portion of the
passage for condensing the water vapour into water droplets, the liquid

5. passafmhgttnespiafiithwaiengxtisel poaystereeeivingldighl fidhargie tbaisealing

it Ay Gk SRS R AP AR 1R A ESRY808881ing uni

portion, the liquid being transportable to the cooling portion of the
passtyiesiorsleissnng e yneupRseafent to passaging through the
condenser portion. 2. The atmospheric water extraction system as in
claim 1, wherein the liquid 20 passaging through the passage is

. substHifi ARNesebelie. B Th&HtAtHopharteRats: Bxaadtioh, SYSRfME drive

claimydocfHBRE FARRES NP @ENIAIRE FTFisRIBF NG the AP bR RIment

the atmospheric water extraction system, the ventilator being operable for
contrdMiRg dsh ealibfugd I Ambient air displaced. 4. The atmospheric
water extraction system as in claim 1, further comprising: an air filter for
filtering the ambient air for being received by the ioniser. 30 17 5. The
%ﬁé\h@%ﬁt@rléx«a@ncﬂx@%@@m YSIRTCRE N 1C1iMe Rei W iR ECBLEIMGOOTING

unit GofRAtiseR 1S issS A ERRtiePRcBgrEhR At bl fEeTolnmEaRling the

unit to the condenser portion of the passage. 5 6. The atmospheric water
extral@ToPEERufeaf dBeih @t 5, wherein the drive assembly comprises an
actuator valve and one of a fluid pump, a displacement pump and a

centrifugal pump. ) _ _ ) _
The atmospheric water extraction system as in claim 4, wherein the cooling

unit is couplable to an external cooling source, the external cooling source for

extracting heat from the liquid.

The atmospheric water extraction system as in claim 1, further comprising a
water collection tray for receiving the water droplets from the condenser

portion.

10.  The atmospheric water extraction system as in claim 9, further comprising a

water collection tank for receiving the water droplets from the water collection

tray.

11.  The atmospheric water extraction system as in claim 10, wherein the water

collection tank comprises a water level measurement device and a water

purifier.

12.  The atmospheric water extraction system as in claim 1, further comprising a

temperature measurement device for measuring ambient air temperature and a
relative humidity measurement device for measuring relative humidity of the

ambient air.
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7. The atmospheric water extraction system as in claim 5, wherein the
cooling 10 unit further comprises a temperature measurement device for
measuring the temperature of the liquid. 8. The atmospheric water
extraction system as in claim 4, wherein the cooling unit is couplable to
an external cooling source, the externgl cooling source for 15 extracting
heat from the liquid. 9. The atmospheric water extraction system as in
claim 1, further comprising a water collection tray for receiving the water

14roPIRLS TNk BRE RORARN IREr RSP hefibd QoipFigHy oSPheric water

extraction system as in claim 9, further comprising & water collection tank
for receivinPtReifiagied BrspAaeshRYIRCHRCARERASEDIRSEEOR Afelyd oBPling Testion

atmOﬁ{i’&%%W@&?écPPSF%%ﬂEa%%E‘%H@%éfiﬂ&'@%?&hr‘@!ﬂ&’i?i” the water

collection tank'comprises a water level measurement device and a water
purifier. 12. erfieagtiftb §spefitomatisiuésktracsraing shspyaly i esaiing Fartiesr to

COMRHSIBG,Acatt] BB PRIAIT GBS UEB BN HRMICEHELRMABUIIRA 3 RiRMhal
air temperature and a relative humidity measurement device for

meadiQHg YRR ithidRg e1aHBg aeibiemthr.Ieid being Hanergstaiie to the
watep GERCHP dﬂ?i%WQ&%éﬁH&ﬁﬁé‘%ﬁé@YiﬂQHr%ﬁ%ﬁ@%dTﬁ]\d'Eﬂiﬁioln; and

condenser portion and a cooling portion™ inter-configured for Cyclical )
passage of FRIHHEASRRIBUGA S EQLIABIHRY BEAkFHNAGiARIsRisdBgyilegised air

through - eRAHI RO HARAIRiReIaR4 BRI RAKAVEh SHRReReEROlINg unit,

the cooling unit in thermal communication with the cooling portion, the
liquid being BT HRgHRNELthalr do HABsRY AN TR arBakineraesion with the

passagigriioHeRi ReFARENBRAFIOR @ densing the water vapour into water
droplets, the liquid passaging through the condenser portion receiving heat
from the ionised air during thermal interaction of the ionised air with the
condenser portion, the liquid being transportable to the cooling portion of the
passage for re-cooling thereby subsequent to passaging through the condenser

portion.

14. The atmospheric water extraction method as in claim 13, wherein the liquid

passaging through the passage is substantially isobaric.

15.  The atmospheric water extraction method as in claim 13, further comprising:

displacing the ambient air using a ventilator, the ventilator being
operable for controlling flow rate of the ambient air displaced.

16.  The atmospheric water extraction method as in claim 13, further comprising:

filtering the ambient air for being received by the ioniser using an air
filter.

17.  The atmospheric water extraction method as in claim 13, wherein the cooling

unit comprises a drive assembly for displacing the liquid from the cooling unit
to the condenser portion of the passage.
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ionising ambient air into ionised air using an ioniser, the ionised air 10

being charged for enhancing adhesion of water vapour thereto, wherein

the ionised air is transportable for thermal interaction with the condenser

portion of the passage for condensing the water vapour into water

droplets, the liquid passaging throughythe condenser portion receiving

heat from the ionised air during thermal interaction of the ionised air with

the 15 condenser portion, the liquid being transportable to the cooling
1gPortiopof i PASHRARARF 1Baraaling RFERY-SURSAAHAN FORASSAYIG drive

through the condenser portion. 14. The atmospheric water extraction

methasgeahily cRimries wherdinttie atygianc onssekadixig tough eheplacement

passggﬁ]g)saﬁHbasé@Hﬁi I é§%gﬁ{lg)(_:. 15. The atmospheric water extraction

method as in claim 13, furt

er comprising: displacing the ambient air

using a ventilator, the ventilator being operable for controlling flow rate of
19he aieRhaiL AR RIAEREr SRR TR eRINRERIRTIGNREY SleRliAMe cooling

method as in claim 13, further comprising: filtering the ambient air for

beind/RECENAEGISOMRBrisRfise taBREGEH aimeRtErement devite danhowaseriag the

wate[e%g@gmg @%Qqﬁ@a_in claim 13, wherein the cooling unit

comprises a drive assembly for displacing the liquid from the cooling unit

to the condenser portion of the passage. 19 18. The atmospheric water

20X ragHenMBLRAE RSV A YNRIRHV NS FH\PaRSRITRINCFOMESESoling

an actuator valve and one of a fluid pump, a displacement pump and a
centrifiigas AVRIAIEII0 anHRX MR GINEING GEE elipotiBraheaabi G saw ce for

C|ai”b%t?a%%rﬁ@at_tﬂ%rﬁ(iﬁgrl@u'imit further comprises a temperature

measuremen

21.

22.

23.

24.

25.

device for measuring the

The atmospheric water extraction method as in claim 13, further comprising:
receiving the water droplets from the condenser portion using a water

collection tray.

The atmospheric water extraction method as in claim 21, further comprising:
receiving the water droplets from the water collection tray using a

water collection tank.

The atmospheric water extraction method as in claim 22, wherein the water
collection tank comprises a water level measurement device and a water

purifier.

The atmospheric water extraction method as in claim 13, further comprising:
providing a temperature measurement device for measuring ambient
air temperature and providing a relative humidity measurement device for

measuring relative humidity of the ambient air.

An atmospheric water extraction system comprising:



temperature of the liquid. 10 20. The atmospheric water extraction method
as in claim 16, wherein the cooling unit is couplable to an external cooling
source, the external cooling source for extracting heat from the liquid. 21.
The atmospheric water extraction method as in claim 13, further

comprising: 15 receiving the water drgplets from the condenser portion
using a water collection tray. 22. The atmospheric water extraction

method as idNclamsez fofurnisitbANRISHcRINrEaseobiiaining ipatsaddbpiarsfrom,
from e WAEE SRIBCHIRNCERUFIR e IGFRURRTIB AN Faboll frereto
atmospheric water extraction method as in claim 22, wherein the water
colleéfién tank comprises a water level measurement device and a water
purifier. 25 24 Jhe APASRRBHC HHIREEXURRISIIEMEINABASIN IR B AR Nsing
further comprising: providing a temperature measurement device for
meadVtAG\ARMMEHT theriasispé pafdREOaMIgsRABIRIS. a relative humidity
measurement device for measuring relative humidity of the ambient air.

30 25. An atmospheric water extraction system comprising: 20 an ioniser
for ionising ambient air for obtaining ionised air therefrom, the ionised air
being charged for enhancing adhesion of water vapour thereto; and a
condenser portion disposed alongside the ioniser for condensing 5 water
vapour in the ionised air into water droplets.



	Background 
	Summary 
	Brief Description Of The Drawings 
	Detailed Description 
	 Claims 
	 
	Abstract 
	 
	Figure 1 






