1 SYSTEM AND METHOD FOR EXTRACTI NG ATMOSPHERI C WATER Field O | nvention
The present field of invention generally relates to extraction of

at nrospheric water. 5 More particularly, it relates to a systemand a net hod
for obtaining potable water fromextracting atnospheric water. Background
The earth consists mainly of water andiwater exists on the earth's surface,
inaquifers 10 in the soil as groundvvater and in the atnosphere as water

vapour. O atVSTRM ANBMETHOD FOR BXITRA ETING'ATMOBPHERIC WATERSh wat er .
However, as majority of fresh water is trapped in ice caps, glaciers and

aquifers onIy Iess than 1 percent of the water supply on earth is portable
and avai l a%& dl’l{]kl ng purposes. 15 In recent years, global concerns

. Inven jon
regarding in ici en resh water sources have increased greatly.

Currently, Tih@ Lp'ré:&&t fitldf semlemihegentrally tdidtesab esxtcon efainvgphedicewater.ri vers,
and artesian wells. Unfaortunately, these fresh water squrces are not

sust ai nabl N?f@d&‘ﬁ%‘éﬂ%ﬂy,dbéql‘itﬁ%t%BtSMStPlﬁ andpa anathody i qhtaining potable MARng rat es
due to ex ngﬁ.ﬁ&h}l&mg&%l} hernmore, factors such as climte changes,

envi ronrrent as we as popul ation growth further threaten
exi sting fresh wat er sources. Besides having insufficient fresh water
sources, there are also problens associated wth provision of potable
wat er. The Qﬂc&gr@%‘ﬁh of potable water is a serious problem in areas where

rainfall i %&%gﬁgnfllﬁ?tﬁﬁgﬁk of WatePMfd G/afel?%ﬁﬁtsaénethé cha’ k\éﬁ‘ljgé'ces qlu feRter 25

catchnment areas atural local water storage. Additi ona ly, as
fresh vidt erin tbosoikt es gauadwater, aué m theditmbsphent adwgteovapduy., Ofmibthgemgeraphl cal

| ocati ons do not hav ready access.to fresh water nst.ructin sServoirs
ond vt o ot ety Gees by e CTERS e WHERUHANEST 15 BARHBLS A oy
many count ris §& Rﬁé@l&ﬁ&béﬁstglaél&fs%ﬁ ARifeFs, oflBSREd Ak PPex@Enﬂ’BfSthg%téro the

relatively high capital investnent and operatl onal cos 30 required. 2

Anot her pr ohippin caszobiispertabld ard avadahle torideinkinggfurprsesibl e water relates to
t he setting

15 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

20  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
25  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

30  required.



up and mai ntenance of potable water distribution networks, such as water

pi ping networks, which require significant efforts and resources. Further,
wat er piping networks have limted |lifespan and are frequently associ ated
with water | eakage and 5 contam nati on probl ens. Water piping networks
typically use water pipes made fromnetal ducts, concrete ducts or

pol yvinyl chloride (PVC) pipes. Metal gnd concrete ducts are vulnerable to
corrosion by inorganic acid and al kaline contam nants, whereas organic

sol vents presafd: ArobieRl dssidledWith Thd BroVRIGH dfHobabf@akE rel ABS R A8 et and

per neat ed t hrough PVC pipes. 10 One way to overcone the aforenenti oned
probl ens i sutbgndxmaistendneg ofigrotable weter tdistribwtiomomytverkes, swghpasowiatentpapipg 577, 000
knm8 of water evi?or%t s into thef at{mﬁ.gﬂere from wat er ﬁ)odi eF such as seas
and river s, RS RISy fequire Siprticapt SHOHS and resqpire A prthere WAEK i YRR ose t o
the earth' spngwbikadRve ARtiRt Nifeigat BRI Sre RlqasHtlyPREEEREAUthOkatk@leBkage BRd
Commerci al water production systens capabl e of extracting atnpspheric water
have nede ¢antaseisstian prabdemsyppVstempivits actwerkesr typicelp uise taempipes feadet appi ng
on a central _wat urce vi npl ex ter distri { on_net S. ;Such
wat er pr odut!?rino e&l@? ttgmgorelatcrreetgtdﬁ‘gﬁS e?ro?oel%ﬁlﬁa?}ﬁ?%(iet @&Llptlpeelsha |£/aclg 8

convent i onatonteys @fctsledrt viilgerabld t6li &dridsiomt ibyg imtalt east@t efid &kaline
principle, these comercial water production systens collect water droplets
formed by cefMER®artsowhereasRieanc selpenty Pispex dmsoil and haldingrBapamlsecagbecol d

surfaces cgQl Laerat . he working principle is simlar to
t he di scl osg%gﬁgﬁ%ﬁgtﬁ%%ts #eﬁltglgﬂ%lgpg%?%h in 1978 (U. S. Pat. No.

4,255,98F), Reidy (U. S Pat. No. 25 5,106,512, U S. Pat. No. 5,149,446, U S

Pat. No. 5,203,989) and Morgen_et al, i 0&)?02 (Liis. Pat.. No, % 931, 756B2) .
Wth the adv@AtVaTOmCEO8 ea@wm%w@ar TEhS PetHRCYLRYate fion, of

el ectricity npeRgRde ApiatihAtly 57,000 REPWItwRlr WRhbSfatds iR theGtmaigiesPher e
can be |l ower than the price of” a bottled water of equival ent vol une, or

t hat of t hefnomi Wateybedies, gachods sest anidriivegs, and dpudavthl semtfavotagshyeat withtaar f r om
the tap with 30 e addithongly €95l Ol bl e Yol bLYEAGISE ShrdtS' N0
15  Commercial water production systems capable of extracting atmospheric water have
made it possible to supply potable water without the need for tapping on a central
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.
20
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.
25 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
techniques, 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
30  the additional cost for boiling or purifying water using mechanical and chemical

filtering means.



filtering neans. 3 However, the cost of hardware of a commercial water
production system conprising conpressor, condenser, evaporator and
filtration means renmains relatively high leading to unattractive return of
investnment. Additionally, fof climates with |ow anbient tenperature |evels
or where tenperature fluctuates signifikcantly, 5 atnospheric water
extraction becones difficult. Typically, these commercial water production

systens f orHWwRF, tHepod lof QXidiacs 60d coReria valieMRodEoaRystal @vmpaisingel ati ve
hum dity of 35% ‘U.S. Pat. No. 3,675,442 to Swanson discloses an at nospheric

wat er col | e-‘@mressm@ﬁde@er empesasoraan,doéilﬁrﬁgmcmqans rempiss drelativelyf higbh wat er
bat h t hat &’dl R@%@R}aﬁtlvew&mnc8?'uﬁ%sr¥’@e%rAh& dBH{Tﬁg%ﬁ QL&‘A%Q &htgqg&l“'t and

condensi ng our resen over

condensi ng afnﬁlﬁeia ltsm«peﬂad@@se@bemdoxdrwhaed tefipérature C@ﬂubﬁ@te@r sigriificauedy,, the
cool ed water is periodically mxed with the condensed water subj ecting the
condensed v%{néﬁpheﬂcc%ﬁ?fa?ﬁtfi’&flp’é)r‘?eCOIEeSLﬂlﬁiCIﬂiatTYPNG ly,sthessscompmercil pyater

di scl.oses, BRI bR iR A0S vapdlP et ofkRE A0 900 ARGBRIRC | ©

fields to ance uct extraction

dehum di f yi etptive htimédighefi3§es. apparatus. Liquid water droplets are

el ectrostatically collected on grounded or charged heat transfer tubes in
t he heat 20 exchanger apparatus. In one variation, charged or grounded

horizontal | y-(deg| 'NTtﬁ‘Cﬂ 6736 ths%'iE&{ distB&S Ay Jtllﬂoﬁ}hteﬁe %@er%ﬁba&g%w ks
attract liquid droplefs and accelerate condensi heat transfer

cont i nubdus abployspm aolipg dotlrimmséreed of acﬁmhewzyalt bathTthet cade thef baihalﬂzﬁge wi cks
to absorb and,c ne conde S'"EW ﬁol I engipeim%@n e surf.aces g} t he heat
transfer tuffde erré§lﬂufn| SER §s¥° cfondensing. frame, | Walgl YAReW t he 25
growt h of fﬁﬂgént@rﬂdmhﬁ%ﬁrﬂa@s &¥er o ahsiaoRatié ¢ksondéeldl ah@aadined infde heat

exchanger &gl’ atus may be electrically unsafe with charged el ectrode wres
ent r enched ch tose Homeuer, theeepolsd waier I8 @griodisalyamiyed oyith the goslenped watrp |

7,000,410 tg él&%hl NsoN 9135199835 oflsuiGRos hat utilizes a condenser

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 extraction
yields in a dehumidifying heat exchanger apparatus. Liquid water droplets are
electrostatically collected on grounded or charged heat transfer tubes in the heat

20  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

25  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
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



30 type refrigerant systemwith nultiple fans and two air chanbers to
produce water fromthe air. The apparatus further deploys a stainless steel
ioniser to charge the anbient air to nmaxinm se extraction of noisture from
the air. The two air chanbers 4 operate in tandemto m x desiccated ionised
air that exited fromthe evaporator plates wth fresh incomng air drawn

t hrough a conpressor, a .condenser and,the ioniser. This causes parti al
drying of the newly forned condensatioﬁ, which results in loss o

condensati g i r 3 fi Gl :

02 172, 557 S REFLARE R ESHE Rifhoot B ELFRGH, o cofockibepis
maki ng appawih fiesi dicoutigg ain drgibn chrosgh bl.cOmpRator, Agonddiger 20D4A0BNIBA2 fi | ed
by Engel et .al. discloses a simlar water extraction device for vehicles,
toget her wi tHS cww%ﬂ@w&%ﬁ& neRtly dRImi cex _F%Pna?"’hlci“f%i thiBARES fobi | e
unit. Al togediaaboRefndd AaNAGARBPLRERRS)! N0 Of external air
conditioning systens to Sinplitfy systemdesig and | ower device cost.
However ,5 conventional designs fail to function properly in many tenperate

areas where ient 1 rature dro (e} 0 ri e night r durin
coldsspellsngﬁgngdw%ﬁﬂf it %%?@ES&@%&H?I -528565T3%@£W1%%9P88P&%n e
devi ces i nshakihghppiralSSeLhse 8RUeRidieBS  USN PEATAAMNo. V46087332 HYd bghi cl es.

15 Therefore, there is a need for a systemand a nmethod for obtaining
pot abl e wat Engel repral. disclosas @i sigilar wetsp lestradtionadesice fahivelncles, togetber withr esses

one of the aforenentj.oned i sadvant ages. 20 Su The se odi nent
of the i nve?'n(’("ileoﬁprﬁicgh?rgs@&luﬁgﬁge‘ieﬁggr%} R £ﬁ§é¥"’ fs%'tlfgpi CAH[ &Et ée}%dgsggr action
system and devidsigslod efistiigt dragteriy ailcoRGNbENE SystéhLio si@pliBystem digignpot abl e

water. 25 In accordance with a first aspect of the invention, there is
di scl osed afndalayss sisEice costyallewewskt gonventionak designm faib ip firatiog popralysisge, a

cool i ng uni b 40644 0 B1AE Wnerk iR ARG G BEDS630f 296 UERAE tnfy 0N and

a cooling portionintéer-configure
or during cold spells and storms. This problem accentuates for water extraction

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

15
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.

20  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.

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 communication
with the cooling portion and is for extracting heat from liquid passaging through the

30  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



cyclical passage of fluid therethrough. The cooling unit is in thernal
comuni cation wth the cooling portion and is for extracting heat from

| i qui d passagi ng through the 30 cooling portion to thereby cool the |iquid,
in which the liquid is transportable to the condenser portion subsequent to
passagi ng through the cooling portion:gThe ioniser is for ionising ambient
air intoionised air, in which the ionised air is charged for 5 enhancing
adhesi on otnatiak AGRRAGK of RER&! PapoliP ndr@D] SEE RinfiscllSaif IARERQOHANAL Eof OF
thermal interaction with the coné%nser portion of the passage for condensing
the wat er theapaluintéragtionyitle rthel copdasser, portion of Htbe Ipaghagel fpragsendghsing tthe ough t he
condenser rt el ves t.foromithe i.gnj -al h-duni

interacti or‘%‘B gefr \{aﬁguﬂi' g{rfﬁ gvea? raclnr8 tswa?(ﬂ]t}%%gq%@n%a%%a%é@ l;;)h(gr hoﬁl.g éﬂggélﬁ%%qui dis

t hen transpettioglt&ited heiterain thd i0gisedhit idofn®therhfléneastagef fheriofigedcap! i ng

t her eby _subsequent to passagi ng through the condenser portion. In

accor dafce Withtthe gordeassi Pogtose ckhediquidhis ther, Bansperiable frethe cpaling peties 8 an 10

at nospheri extracti d h ' ov/|.di a
passage. . ha Rl oaeec S e bl R e R B AP M5 e el ™ e
for cyclicabrtionassage of fluid therethrough. The nethod al so conprises

extracting heat fromliquid passaging through a cooling portion to thereby

cool the liquid using a cooling unit, whereby the cooling unit is in

thermal co wcs%h&ﬁ Wit hy §B&n0g R0 &l | Mentdtle drerd 1i0UAidIbgdt RN
transportable to the condenser portion subsequent to passaging through the
cool i ndOporatmospheridevaneteaxadctian tnkthodc ohipr msthedi conipsiseg pavidliegt @ssage nt o
ionised air using an ioniser, in,which.the ionised aifr is.charged for
ehanci g JAHES: BbcRens o PR Bt CHRIE BorPRe RSB BauE f of oSYeHeal

transport alfagsabObf fiNAtAGEthtdHeR! ht nthdd 418b EdMEpriseOBERRERE hOR HonPqell t he
passage for condensing the water vapour into water droplets, 20 and the

| i qui d pas<gasiaeigetthravghla qoeling padwnsterthergbye coelsthe liguids ysing 2 keolingniribd ai r
during ther ionised air.w

| Jdntera tion.of.t%g - Wt he ndenser rtion.

The 17 qui a T CFliehir ihME-al bl M RRBY BBER, Az 2 o
re- coollisng liqued Bljien GradpeAatdeto the doasaRe Rgtibmswbseduenh® FRMIRRSHIFOURAr t i on.
25 In accordance with a third aspect of the invention, there is _disclosed an
at nospher i ¢the cooling portion. The method further comprises ionising ambient air into ionised

air using an ioniser, in which the ionised air is charged for enhancing adhesion of

water vapour thereto. The ionised air is transportable for thermal interaction with the

condenser portion of the passage for condensing the water vapour into water droplets,

20  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.

25  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
lonises 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

30  water droplets.



wat er extraction system conprising an ioniser and a condenser portion. The
ioniser ionises anbient air for obtaining ionised air therefrom in which
the ionised air is charged for enhanci ng adhesi on of water vapour thereto.
The condenser portion is disposed al ongside the ioniser for condensing
wat er vapour in the ionised air into 30 water droplets. 6 Brief
Description O The Drawi ngs An enbodingnt of the invention is described
hereinafter with reference to the folFowng drawings, in which: 5 FIG 1

shows a parg. h i i an atnospheric water extraction system
accordi ng t%rlgﬂnnésg 'gpﬁrretﬁtﬂfﬁg{aﬁ‘ghgnventi on; and FIG 2 shows an operati onal

fl ow of theAmtembdiiednt CofWiieeinventionaist deseribats LewimtieFvath rdforebed ag | thel
Description  An atnpspheri.c water extraction systemand a nethod for

ext racti ng RUAWNSKERYVIRLS. WAMBIChar e described hereinafter for addressing at

| east one of the aforenentioned disadvantages. 15 For purposes of brevity
and clarity, the description of the inventionis |[imted hereinafter to
appl i catd onElG. dlshbwrg padiahschesplhie diagrasa o€ an etiaspldricowateil bxtsachomveyséam  does
not preclude various e ogjnent of the angntion from ot her applications.
The = fundan¥$SPing (e smbdimsnt fl-ths invenieni@fd enbodi nents of the invention
shall remain 20 common throughout the various enbodi nents. An enbodi nent of
the invention described in the detailed description provided hereinafter is
i n accor dantElé. i showFiag opdratignhl By, of2he Atmdsphaticavitergestrachiomeystdm pi Kiés.

el enent s arg nunbered with |ike reference nunerals. 25 Wth reference to
Fig. 1, an atnospheric water extraction system 100 (hereinafter known as
system §®0) for extracting atnospheric water is described according to an

Detailed Description

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

15

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

20 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.

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 system 100 generally comprises an extraction unit
110, a passage 111, a water collection unit 112 and a cooling unit 113.

30
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



enbodi nent of the invention. The system 100 generally conprises an
extraction unit 110, a passage 111, a water collection unit 112 and a
cooling unit 113. 30 The extraction unit 110 is for extracting water vapour
in anbient air and the extraction unit 110 has an intake 114 and an exhaust
116 forned therein for allowng 7 floy/of t he anbient air therethrough. The
extraction unit 110 conprises an ioniser 118 and a condenser portion 120,

Cn which t . : : . . . 118,
The. ext r acty ot e ARGlenP R b nian, " GRERRS unif s A7 S fases 16 BRLET 105
124 and a W end aadohdsiseroportioayl 2026 whichhthe icondeasér pdrfion s120dk disposeal ng t he

anbient ai,r, into (onised ajr,,Wen the ioniser 118 iqnises the anbient air,

air parti cﬁleggsbcfeefiﬂemmﬁeﬁltlheTéﬁﬁﬁmwwtBé@%@eﬁegmﬂ%w afrfilterdgdt i vel y

char ged, a%ﬁ/&ﬁ S6r pggﬂ{diavg &P@ﬂ@cﬂ&l{r preferable in nost uses. The charged
(ron S -

air particles (1onised alr ance adhesion of water vapour thereto for 10
extractd ng atnospheric water over varying anbient tenperatures and hum dity.

Due toth ol ar ure of .water, each water, nol ecul g has, an el e ic
d pol e oSt 1onFies | LRy G fprigtas e b, AR @ ioRSIERT I B ALGIopRe | L
negative CRaige tNihbieRR&h aixhiiﬂfiélgﬁgreﬁérﬁﬁhiﬂ'ib SacknaE BEcIRY poiiRIaS a
partial positive charge. As such, the difference in charge causes water

nmol ecul es negabiwelyt ehargstle dlthoughanégative sharging isopreféreble 115 mobtansesn| Ebail es.
Since the ilgni Scﬁd' air iclonglri 58§ Shar ed P2 teiscl es, .adhesi an ﬁ_ft éggt [ vapour
thereto i s sHBEhEEPHNEST JIPRE paé t cne& P8 %fn?ﬂ’aeﬁis‘f PVe "EN 985 pr esent
on waier eRiratinktmospheric Mates erlvdlying agibsent tehipevitaies lang ihaghidie Badi ent air
and for inhibiting growh of fungi and bacteria when the system 100 is in

use. 20 Théd Beedaidiairgel Vaish cagowpist mejecalsige AB Flegtrigeatipele wgseant- The t he
ponised al by SrORbR! Th AR Yol GRARLE nd'G DRRLSGELALE diicde! RRAPULRD! € Tor

thermal inte ron wt condenser portion densat1 on of
wat er vapolydioger atom il eavh. whlehdmilcald ez a pirtinbpesitivagiomge. oAs wush,when a

surface is ¢col der than the dew point tenperature condensati on threshold
t enper at ur é‘)f?‘?anCteH%C qree SEHFHU Htj’l?%gsé%:b? aB@PteAgto eaghsother and to other

15  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.

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
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

25  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.

30
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



25 tenperature, the air has a relative humdity of equivalent to 100 percent
and the air becones saturated with water. The dew point tenperature of the
air is dependent on both air tenperature and humdity. Therefore, surfaces
of the condenser portion 120 over which the ionised air flows nust have a
tenperature that is lower than the dew point of the ionised air. 30 The
passage 111 is inter-configured for cyglical passage of fluid therethrough.
The passage 111 conprises a first fluPd channel 128 and a second fluid
channel 130 |nt rco in raction un 1 n ooli ng
unit 113. fﬂe“¥?P(¥mgl Ea ahn tig@aﬁ&%?e?édule|V| %|?5%1d“#?§%$th

cogl i ng unidhadded laﬁdisafoﬁe&@%g‘ lighid frethahélebolingOuihi@rn 18 edndr Nise@nl HRiid i qui d to
the cool i ng unit 113. The cooling unit 113 is _in thermal communication with

a cool i ng pdnmncdd3qdor Iﬁmlegtthea%qql%ga the geokingowait hi3.5The epplingpiitsddiing

t hrough t he; ¢ t ligQuidis
then trans por ? Q%r}a'i'%o %@%&QS‘%ﬁ%ﬁsgr"B@g{#f P%IHSITC2182 fgﬁg)ga%ghg htegpgglgstggi ng

t hrough & hehqmd)lpasfsggmgrthrough IRQ ccbajrngcpmhomgn he tsarethyaced the liquel. cdhelenser
portion 120 $ a tenperatur is |ower than the dew point tengerature
of the air SIH{ LMD "@anspma fmtq eSO e ) swssmu%ﬁ%rpava%} &r to
occur. The ﬁn% UeB GRS Hlink Bortidd 1B32MHEOREhg B dutBPesIAthCashdRRserBERIoAT128NY

mat eri al i'ch water “vapour condensation can occur in response to

cool i ng of thewnamsnmanthsangnubnl@mwbqumnnmnpmﬁnweDﬁﬁmancsnﬂmh@ngateria
can conpris taI pl as or the nal

surfaces of ?‘Fd(g(?fs g?n%Bﬁt'lOBn 12‘@teér‘éapf)|’ﬁ IIR 0088‘11 dA@} %‘:88 th&r ade
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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 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

20  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
25 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
30 113 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



the cooling unit 113 to the condenser portion 120 via the first fluid
channel 128. The drive assenbly 136 conprises an actuator valve 138 and a
fluid punp 140. The fluid 25 punp 140 is one of a centrifugal punp and a

di spl acenent punp. Further, the cooling unit 113 is couplable to an
external cooling source (not shown) fgr extracting heat fromthe liquid to
cool liquid. The external cooling soufce can conprise a refrigerant, such
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i nsi de13 heaB¥iehsit, Avedting akd Burrents necessary for obtaining sufficient water vapour
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 filter 122
and the ventilator 124 are orientable or disposed as readily recognised by those
skilled in the art to achieve effectively clean or dust-controlled airflow or circulation

20  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
25  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
30  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 collection tray 126 of the extraction unit 110 is for receiving
the water droplets fromthe 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 25 collection unit 112. The
water collection unit 112 of the system 100 conprises a water collection
tank 144, a drive assenbly 146 and a water purifier 148. The water
collection tank 144 is for receiving tH8 water droplets fromthe water
collection tray 126. The water _collection tank 144 preferably caonprises a
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for measuring relative humdity of the anbient air. Additionally, the system
100 15 is suitable for drinking and can be transported through a fluid duct 153 to external

appliances or any storage.

The system 100 further comprises a temperature measurement device 154 for
measuring ambient air temperature and a relative humidity measurement device 156

20  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.

25
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

30 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



further conprises a controller 158 for controlling the system 100. The
controller 158 1is couplable to a signalling interface nodule for relaying
any control signals for operating any electrically driven parts and
conponents of the system 100 that require instructions, signalling and/or
electricity supply. 25 The controller 158 preferably conprises a

m cr opr ocessor (not shown) for storinglland executing software applications

accor danco TR FIGaD: 6lcdpikel BBtk SRR oSk FORTSInASE HAAGe RlBAE |
further pragessafhglelphaddsr M- Pﬁldsk%ltex%ﬁﬁn Bunfht G Jieﬁefrd&ﬁ YoRRP $RdSGr | ”C| ude

| oggi ng, reading and wri-ting, oring and acki ng- anal'ysi ng: and
di spl ayi ng nufileekestricity ganetamrs oohtas Gloselased. onFesselts cruisdsecaranens,alil wgs, 158 | s

coupled to exter.nal. conputjng nt v or, wi.rel ess dat
exchange | PRVREIES piam Ryt Bees | AReBplel: SEH SR SBbPF od 1 o
the consrolshghlied a8 dadd cqlﬁ.@ntsystem 100 nmay be singl e-phase or multi-phase
alternating current tapped from power grids or nobile electricity

generators such as those used on vessels cruises caravans, oil rigs,

constructign sit.es and qt her sim vely | ectrical
power | can Boe:°% B fheagPartdtil Tou Aot e gysem Tpda: Vit Supiute

oper at i onaleldcl:itl 6RePto tHeEsyRHHt €0V, 1i90a a1 05 URPESHitRMer 858 GbfivaAd theower to
the system 100, in a step 210, the contr | er 158 activates the ioniser 118

and the verienibestlds andshe irqmmiai@r124t iFelrtb@rnthecqontyellqaéi;ﬁmpleéslaaan@asmdsur ed 10

by the asur ement Lce t he..cool i upi t the water
| evel lfgeas tﬁﬁg P s ge‘flc?ééfg?&e coﬁ%ﬁ% llilinetgg%t evi’/ﬁilt%r?%l%u of the
syst em 100 m@Rtrehdeat d@hiad 1 308 thrusingertatardR@adur@n@inidediey i1 64 of B2 sgéted 100
predeterm ned regular interval to obtain neasured data therefrom The

control | er angdghe fedativg humjdiss mepirerpes deviee 13nata pipdeteratinedieguler im@valode of

ober ator or O Rl Bal BercFORE 60 o6 chet T5s, e HaDIES WEBLABETE OV, 20
158 retri evdsa hxﬁtEdéteﬁnﬁhéﬁdleCmBﬂdf of Spcamecﬁf dhd endyaditpley theomieasuredogets &ri on t hat

is determned in the step 212. Further, in_a step 216, the
visual monitoring by an operator of the system 100 in a step 212.

Next in a step 214, the controller 158 retrieves the required controls according 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
20  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.

25  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 TLAy;, (b) the ambient relative
humidity measured by the relative humidity measurement device 156 is greater than a
first predetermined level RHLgy, (c) the temperature of the liquid from the cooling
30  portion 132 measured by the temperature measurement device 142 is lower than a
predetermined threshold of TLCyj, (d) the water level in the water collection tank 144

detected by the water level measurement device 150 does not exceed a predetermined



controller 158 | ooks up required controls for required parts of the system
100 based 20 on the neasured data. Finally, in a step 218, correspondi ng
control signals provided by the steps 214 and 216 are sent to the
correspondi ng el ements of the system 100. An exanple of operating the
system 100 is provided hereinafter. 25 The controller 158 selects a first
node of operation denoted as a NORVAL node when (a) the anbient tenperature
measured by the tenperature neasureneniZdevice 154 is greater than a first
predeterm ned threshold TLAol, (b) the anbient relative humdity neasured
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Excessive airflow generated by the ventilator 124 may hamper the extraction of water
vapour from the ambient air. As such, the speed of the airflow generated by the
ventilator 124 should preferably be controlled at a predetermined optimised rate. The
20 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
25 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
30 level present in the water collection tank 144 to detect predetermined high (WLCyy)

and low (WLC_ o) water levels.



ventilator 124 should preferably be controlled at a predeterm ned opti m sed
rate. The 20 controller 158 can control the ventilator 124 and the
controller 158 attains a predetermned airflow by adjusting fan speed of
the ventilator 124. In the first node of operation, the controller 158 sets
the fan speed of the ventilator 124 to4ow or nedium The anbient air is
then controllably induced into the system 100 by the ventilator 124. The
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144 through the water purifier 148 of the water collection unit 112. The
controller 158 can activate the water purifier 148 on either a continuous or
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154 falls between the first predetermined threshold TLAj and a second
predetermined threshold TLAg,, (b) the ambient relative humidity measured by the
relative humidity measurement device 156 is equal to or greater than the
predetermined level RHL o, (c) the temperature of the liquid from the cooling
20  portion 132 measured by the temperature measurement device 142 equals to or lower
than the predetermined threshold of TLCyo, (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
25 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
30  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.



predeterm ned threshold TLAO2, (b) the anbient relative humdity neasured by
the relative humdity neasurenent device 156 is equal to or greater than
the predetermned |evel RHLLO, (c) the tenperature of the liquid fromthe
cooling 20 portion 132 neasured by the tenperature nmeasurenent device 142
equals to or lower than the predeterm ned threshold of TLCLO (d) the water
| evel in the water collection tank 144 detected by the water |evel

measur enent devi ce 150 does not exceed lthe predeterm ned | evel WL.CHI, and
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pr edet er m n€ULLetat¢ (ddk Ediwn)or (e) if the external water storage tank is 10
present (coupled to the system 100) and the external water storage tank
indicates FULL state (not shown). If any of the above conditions is net,
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However, the i on| ser 118 and the ventilator 124 can conti nue
extract water vapour. However, the ioniser 118 and the ventilator 124 can continue
15  to operate controllably by the controller 158. The controller 158 may also continue
to monitor all measurement means if any. Further, should the water level in the water
collection tank 144 is above WLC, the controller 158 may continue to activate the

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

20  Exemplary parameters that are preferably used in the system 100 for extracting

atmospheric water are as follows:

1) TLAg = 25°C and TLAg, = 15°C, as temperature threshold values used for
classifying the modes of operation;

25
2) RHLg;, = 50% and RHLgy,; = 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
30  being cooled by the cooling portion 132 used for activation and deactivation of the

actuator valve 138 and drive assembly 146; and



15 to operate controllably by the controller 158. The controller 158 may

al so continue to nonitor all neasurenent neans if any. Further, should the
water level in the water «collection tank 144 is above W.CLO, the controller
158 may continue to activate the water purifier 152 of the water collection
tank 144 on a continuous or periodic basis. 20 Exenplary paraneters that are
preferably used in the system 100 for extracting atnospheric water are as
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cool i ng SO%&&Q&H%U&J& ﬁ%nﬁﬁiesﬁc{d"&fdrﬁforohﬁ m:.th@nda«me sYQRBI B0 Sfférs RY®seM for
extracting heat fromthe liquid for coolin uid, the system 100

of fers 18 ceffecticc o¥aterc makingweyséam raith rfglagyslvemwweghlpmnat pperhtjorabend

equi pnent at i onal and nmi ntenance costs. Furthernore, the system 100
is able to%%g{eg?ré ®4PS8n anbient air tenperature of as |ow as 15C, thus
making the system 100 wel |l suited for many indoor and outdoor, 15 fixed and
nobi | e applications not only in tropical regions, but also in tenperate

areas wi t h Eumtheanercathe systepetft israble ¥ PPeTpis] a$ven araRicriony tampesiare efast ens ar e
desi gned t Qow as 15°C, thus making the system 100 well suited for many indoor and outdoor,

15  fixed and mobile applications not only in tropical regions, but also in temperate areas
with ambient air temperatures well below what conventional systems are designed to

operate at.

In the foregoing manner, an atmospheric water extraction system and a method for
20  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

25  can be made without departing from the scope and spirit of the invention.



operate at. In the foregoing manner, an atnospheric water extraction system
and a nethod for 20 extracting atnospheric water are described according to
one enbodi nent of the invention for addressing at |east one of the

f oregoi ng di sadvant ages. Al though only one enbodi nent of the invention is
di scl osed, the invention is not to be [imted to specific forns or
arrangenents of parts so descri bed@&nd it will be apparent to one skilled
inthe art in view of this disclosure that nunmerous changes and/ or

nmodi fi gltison 25 can be made w thout departing fromthe scope and spirit of
the inv8ition. 16 Cdains 1. An at nospheric water extraction system

conpri sing: a passagesphexici wiger axicastickesysiem qomptisimgy and a cool i ng portion
inter-configured for c i ssa i d er.ef hr ...5 a cooling
unit in thermal conmi |ag%1g|g§4ﬁvﬁln§t% %ilgglgsgglpyr%npgﬁl?i gné&fl@gqe%?t“?nacti ng heat
fromthe fluid paissegifigured for cydicaltphssageodlaifluigl thorethioogh; t o t hereby cool the
flyd, the Tluld belBGobh NSRRI Al BmkfificaRRTGARhe PRIl BrigHDsequent to
passagi ng through the cooling portion; and an Ioniser for ionising air
particles of antpeertragiing heat ey thegflvidtpassagmet theough shepedlimgoriden sed air
particles, the iomaB¢ cadlinePffid, i fidd p@h%]ﬁansﬁﬂﬁﬁlg_%jthg%n(ﬁﬁ@f‘ﬂ&{i&g_ adhesi on
of water vapour of the anbient air thereto, wherein the anbient air is
transport abl e f SHbsegisRitAPaSsRiRg thropglbthe cogling PerHen;@Bhdenser portion of the

passage for condensi g iédir\etiBhisiBRGUSar@Eles SMEnAEN a8hirBlidcel Pniobt @i N wat er
droplets, the fluid passaging.through the 15 condenser portion receiving

hedt from the wdbesysigpoae miseerin partichs Ahg ionited; #ig RaRidGlesabeinBt er acti on of

the anbient air chhighd Fdr@nEMOME BSREI P OF Wit&Vvapdup 6f the hMbidnt@ thgetb) ansport abl e
to the cooling porti

on of the gssa?,e N or Le- Cl())10|htj ng t her eb% subsequent to
passagi ng t hrough t hé' "¢l & BPOIERY fiF dfy raggpostadblerfar thqrmal s RERat er
extraction syst embase tondedsad portlon ofhies @assagt foe coidensing hasargvapgut 6fr ough t he
passage 1s SUbStt engl{ll?ilerlltyai} ?oo(t)]be}erlilncvilater droplets, the fluid passaging through the
15 condenser portion receiving heat from the water vapour of the ambient air
during thermal interaction of the ambient air with the condenser portion, the
fluid being transportable to the cooling portion of the passage for re-cooling

thereby subsequent to passaging through the condenser portion.

20 2. The atmospheric water extraction system as in claim 1, wherein the fluid

passaging through the passage is substantially isobaric.

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

rate of the 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

30 ioniser.



3. The atnospheric water extraction systemas in claim1l, further
conprising: a ventilator for displacing the anbient air into the atnospheric
25 water extraction system the ventilator being operable for controlling
flow rate of the anbient air displaced. 4. The atnospheric water extraction
systemas in claim1, further conpijsing: an air filter for filtering the
anbient air for being received by the 30 ioniser. 17 5. The atnospheric
wat er extraction systemas in claim1, wherein the cooling unit conprises a
dri \d/e assanbly frae a?ﬁc&ﬁmmimrtehem‘tibmisyi;ténﬁ @md&]a’nﬁnoﬁﬂe&gn theidooliigd t he
condenser portion.,of the ssage. . ,Jhe at 1eric water extraction
systemas in cl éff“rh"%rflpr\ﬁ‘?%ggf“he g‘f‘ﬁ?ﬁ’ﬂg’f \93913‘%1&%%ﬁt}j"{%ﬂ‘ﬂr‘}?escé’gﬁ%mﬁtct uat or

val ve and one ofto the kbndietkeppimpon &f thedasspgeacenent punp and a centri fugal punp.
7. The atnospheric water extraction systemas in claim5, wherein the
cooling 10 unit further conprises a tenperature neasurenent device for
measur i nget he t anmpestaiodpierds waha édttdctionSsysldie a3t iiDsahAry,cwhedear extracti on
systemas in cl aij4 vvherg{ n the cooli nzﬁ una%t ids co§¥bagl e to an external
cool i ng source, PHANEEARFRAY QBB 4R aGHF LYY ¥5rand pae 844 PUIPIRE heat from t he
fluid. 9. The atdispmpdmsmit puriypindra centtifug@altpuep. systemas in claim1, further
conprising a water collection tray for receiving the water droplets from

t he condenser portion. 20 10. The atnospheric water extraction systemas in
claim9, furtherrhe amwspldricOvader evh@ion C@tdne@d ino¢laitiaf kwieddin (HRG®bNAGNY t he wat er
drﬁfl ets fromthe.tgatter collection tqr;%f/' t25 lt. The att n%syheri c_ wat er
exttaction syst &M LR cFURRHTD, WwndFTEH Y he TEREPEPRo| (982¢5 0%t ank

conpri ses a wat aficabueig| thaeaguraaneotthdnidlce and a wat er

8. 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

15 extracting heat from the fluid.

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

water collection tray for receiving the water droplets from the condenser

portion.
20
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.

25 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

30 comprising a temperature measurement device for measuring ambient air

temperature and a relative humidity measurement device for measuring

relative humidity of the ambient air.



purifier. 12. The atnospheric water extraction systemas in claiml, further
30 conprising a tenperature neasurenent device for neasuring anbient air
tenperature and a relative hum dity measurenent device for neasuring
relative humdity of the anbient air. 18 13. An atnospheric water
extraction method conprising: provigling a passage having a condenser portion
and a cooling portion inter-configured for cyclical passage of a fluid

t heret hrough; 5 extracting heat fromthe fluid passaging through a cooling
portion to thereby cool the fluid using a cooling unit, the cooling unit in
thermal conmunication with the cooling portion, the fluid being

transport ablPe t o PhEMOPRIAFHAEEXEGHET BRI (IWESBSt t o passaging t hrough the
cooling portion; and ifR&igin@G pistagealiaving £Sondehsldr poatidd @i a &oblingt r oduced
into the 10 system.into io jsegfair p@rticlgﬁ g;ing an i Qni ser, the ionised
air particles bei¥EOtREF-guErsd fof syelicipasyassph a drginessthngigher vapour wit hin

t hes anbi ent air t her exgacting e¢aeifromtiheflaidipaagingihfoupls a toding poitioald e f or
thermal interactign wth the . condenser.portign of .the.passage, for

condensi ng t he wa@%rtﬁb%ﬁ(bogﬁ}}ehﬁfﬂgu %ﬂicﬂolfr‘%eun tn&eecﬂ?h%ﬁ ‘t‘m{)‘ﬁ’ttg‘” er droplets,
the fluid passagicgoiunicatimphwitthide contitig perion,pbe fluid being cranspbitablh@abe f r om t he
anbient air during,therml interaction of e ient. air.wth the
condenser porti on(fo(';ldetnfilﬂer p{gﬁ ar 8‘%%‘%“%@? ?aeslsna%‘gtr“?g‘t‘ﬁ%rem %%)O{I?Fepoété%’%rr’ldg portion of
t he passage for re- cdohising tihgasivjesswbbmqambient eirpitodgiedgintdirtbeaigh t he
cofiflenser portio 14 . T I; r. i . as in
clg?n113, mhereiwaﬁgl%ﬁh?%@&bggggggggﬁéﬁ%%ﬁ%ﬁﬁFﬁgkﬁggggggrthgg%stantiaIIy
i sobaric. 15. Thebeangehapsed dfocenhancing asthesioncef waterrmapoisavithén the agibinm 13,

further conprising;hek® di splacing the anbient air using a ventilator, the

ventil ator being operable o _ _
wherein the ambient air is transportable for thermal interaction

with the condenser portion of the passage for condensing the water vapour
15 within the ambient air into water droplets, the fluid passaging
through the condenser portion receiving heat from the ambient air
during thermal interaction of the ambient air with the condenser portion,
the fluid being transportable to the cooling portion of the passage for re-

cooling thereby subsequent to passaging through the condenser portion.

20
14. The atmospheric water extraction method as in claim 13, wherein the fluid
passaging through the passage is substantially isobaric.
15. The atmospheric water extraction method as in claim 13, further comprising:
25 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
30 filter.



for controlling flowrate of the anbient air displaced. 16. The atnospheric
wat er extraction nmethod as in claim 13, further conprising: filtering the
anbient air for being received by the ioniser using an air 30 filter. 19
17. The atnospheric water extraction nmethod as in claim13, wherein the
cooling unit conprises a drive asseggbly for displacing the fluid fromthe
cooling unit to the condenser portion of the passage. 5 18. The atnospheric
wat er extraction nethod as in claim17, wherein the drive assenbly
conprises an actuator valve and one of a fluid punp, a displacenent punp
and a centrifugal punp. 19. The atnospheric water extraction nethod as in
claim 17, whérei nTherEmesphetic, gatey xtraction medd @gniprslaimsld wherghethet ur e

measur enent  devi c@olfify unitl&nipEas Ul drive bRMblyefap aik@hdinehe ffluldiRorh v d.  20. The
at nospheric water e_tracti&n nmet hod as ip._claim16, wherein the cooling

[

unit i s coupl abl P e X 8FﬂQPBEGBFPHQPQBB¥8§?'the external cooling

sow ce for exfracrThengnveplierfc @net Betrhdtiondmethdd 2%.inThginAll MPERERIH C Wat er
extraction nethoqha§.in clak 13 .furthqrtco rising: rﬁc%iving t he water
droplets fromthe ¢SHIEATEN goclpf“ib%es&gia yaar Ve e oge Pl 2 QPR ™ Pray. 20 22.
The at nospheri c wedigrlacemtuntgpoinp and sremhidagahpumm cl ai m 21, further conpri sing:
receiving t water droplets fromthe er. col.lection tr usi.ng a water
ol ect i on tank. B AREPAT Sl S OGP EPURTLS, el L3O € i 22,
wherein the 25 waitefurthol| | emiprises t ankteoperpiuies e measwateat |deviet rfeasur enent

deyj ce and a “aﬁﬁ&mBH{ihkﬁ&ne%&neIP&eﬁBﬁDtheriC wat er extraction nethod as
in claim13, further onprls?ng: )

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 fluid.

15
pAR The atmospheric water extraction method as in claim 13, further comprising:
receiving the water droplets from the condenser portion using a

water collection tray.

20 22, 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.

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

water purifier.

24. The atmospheric water extraction method as in claim 13, further

comprising:
30 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.



30 providing a tenperature neasurenent device for neasuring anbient air
tenperature and providing a relative humdity nmeasurenent device for
measuring relative humdity of the anbient air. 20 25. An atnospheric water
extraction system conprising: an ioniser for ionising air particles of
anbient air introduced into the sygtem for obtaining ionised air particles
therefrom the ionised air particles being charged for enhanci ng adhesi on
of water vapour within the 5 anmbient air thereto; and a condenser portion
di sposed al2sngsi den dthespharid waér ek@dcticnsidemsdoRgrisiv@t er vapour in the anbi ent
air into water droplets.. . e . . - .
an ioniser for ionising air particles of ambient air introduced into
the system for obtaining ionised air particles therefrom, the ionised air
particles being charged for enhancing adhesion of water vapour within the
5 ambient air thereto; and
a condenser portion disposed alongside the ioniser for condensing

water vapour in the ambient air into water droplets.





