1 EXTENDED ATMOSPHERIC WATER HARVESTING MODULE TECHNICAL FIELD The present
disclosure relates generally to harvesting of atmospheric water. More 5 particularly, it relates to a system,
an apparatus and a method for obtaining potable water by harvesting atmospheric water.
BACKGROUND In recent years, global concerns reéarding insufficient fresh water sources have

increased greatly. i ShemQBEREARIESSPEEM foneAAtoRHA RSIES TIEEKeO freahwater sources 10
were conveniently available through lakes, rivers, and artesian wells. As the earth population increased,

water-rich land became overcrowded and eventually communities had to settle in regions of limited fresh
water resources. Unfortunately, these fresh water sources are not sustainable as they are declining both
in capacity and purity at alarming rates dugg@eMpnaipEPEdeserts and human population. Furthermore,
factors such as 15 climate changes, environmental pollution, as well as population growth further
threaten existing fresh water sources. Besides having insufficient fresh water squrces, there are also

problems as$BEiRESENHH IBFIRHSS Bl KS ASReTRNE ror ey EsIRG0 R fo AHBRSBIE fatigra MPSus problem

in areas; whesgti@iriay, ig seiatestSeagsRal, of wirrattRemsdaren@idvaly siealingiritaatchatent 20 areas
and little natural local water storage. Additionally, as fresh water sources are not evenly distributed

globally, sont¥ BRYSPHPHiRENASEAGHRYEE Mot 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 relg@xelk bjglocapital investment and operational costs
required. 25 The atmosphere is primarily composed of nitrogen and oxygen. In dry air, theseogases

comprise abBUFEF8Yh P9 NPBF tRACKIRTISIREHA G SHEREIRON MBS MRIFh SOWESRAME YbbXrea$tor all other
gases, inclugiegthrgrnteapast giepidecantar eselocawayan $8812 wherever freshwater sources

10  were conveniently available through lakes, rivers, and artesian wells. As the earth
population increased, water-rich land became overcrowded and eventually communities
had to settle in regions of limited fresh water resources. Unfortunately, these fresh water
sources are not sustainable as they are declining both in capacity and purity at alarming
rates due to expansion of deserts and human population. Furthermore, factors such as

15 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
20 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.
25  The atmosphere is primarily composed of nitrogen and oxygen. In dry air, these gases
comprise about 78% and 21% of the atmosphere, respectively, by volume, leaving about

1% for all other gases, including argon, carbon dioxide, and ozone. However, the



atmosphere is not completely dry; it typically contains O to 4% water vapor, concentrated near the earth's
surface. Water vapor is simply water (H20) in its invisible gaseous form. It readily exists in the Earth's
atmosphere at temperatures cooler than the boiling point of 5 water, even at temperatures below
freezing. Water vapor is removed from air primarily condensation, and added to air primarily by

evaporation athireseieNcoviaiietesyatioMpishieds/ Reatimad e a R AUEE wSIE BeHhtiafugmidifying air
moisture and purifying the water produced in such systems for drinking purposes. Water vapour will only
condense oMRFAHBHRIISTHHE R hen that surface is cooler than the dew point 10 temperature, or when

the water vapour equilibrium in air has been exceeded. When water vapour condenses onto a surface, a

net warming\gees §pothiatBHplgcRatENeHNOF s StCRIVSABIENGaselRRSR O thereaalIgnsids iR dinciple,
existing commercial water production systems collect water dro%ets formed by condensation of water

vapour pres&af it the HRRTEPREe Gh cIRIMAFRILES cobRXEDy 1 MefrilEratdN Ban®WHich Fhay include

a CompessQaRyapEALEN 1éaThePNFRNSE0ANERIPBEWRIHePYAeHR iF ReTRIAEE MoReXialsenidARiion as a
dehumidifier and an air purifier. The working principle is similar to the disclosure in patents filed by Ehrlich

in 1978 (U.SYPSRA-IS 4 Ih5rrbaqapelin P e ihn v 68 Qe tensad YRR %12, U.S. Pat. No.
5,149,446, U.S. Pat. No. 5,203,989) and Morgen et al. in 2002 (U.S. Pat. No. 20 6,931 ,756B2). With the

advent of maygrpfiic@nimets oavatieiannmicdasolgcastahsaigctitpimnaedad for esisagiénghan amount of
water from the atmosphere can be IO\évEr_ than the price of a bottled water ofWUivalent volume, or that of

the utility chaHJE BRSO BtINRE" M CHITRABRUS PREBI Tt RS IHR ARGt YA aURRgh Y ost for

boiling or pwitlyingHeigdeusing airgheniatardwhaminal Bliefiog mesuter2 thitowrvesihedmrdware cost
of a commercial water production system comprisinag)c%r@pressor, C ndenserﬁ\éa orator and filtration
r 0

meanstemalifSReTAt BN hIHEN SRl AR SRUTED HTH N A0S SPRB AR RN Yt 8limates with
low ambientvigimpetatidentevalator avh@ade npasativee el uias signifirantfaienoshersceegter

causes the release of thermal energy.

In principle, existing commercial water production systems collect water droplets formed
by condensation of water vapour present in the atmosphere on cold surfaces cooled by
15  refrigeration means which may include a compressor, evaporator, fan, condenser and a

reservoir system. The system may also function as a dehumidifier and an air purifier.

The working principle is similar to the disclosure in patents filed by Ehrlich in
1978 (U.S. Pat. No. 4,255,937), Reidy in 1992 and 1993 (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.
20 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 the additional cost for boiling

or purifying water using mechanical and chemical filtering means.

25 However, the hardware cost 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 or where temperature fluctuates significantly, atmospheric water



3 extraction becomes difficult. Typically, these commercial water production systems for water vapour
extraction operate above 23C and above a relative humidity of 35%. Swanson in US Pat No. 3,675,442
discloses an atmospheric water collector, which employs a cooling coil immersed in a fresh water bath in
order to cool the bath. The 5 cooled water is pumped’through a conduit and condensing frame. Water

vapour preseRtrdexiofnesctiaéPapsiaver thpicamgensiactiamersaongensrodactdi alresistpa collector.
However, the cooled water is periodically mixed with the condensed water, subjecting the condensed

water to conY4RhYaRMHT YN3RI NORSETeNH OeEE G §RdRRAVR e lAtWa U RIdRYi Qi SR the use of

electrostatic 10 and magnetic fields to substantially enhance water product extraction yields in a

dehumidifyingnRgasieXeh & enamarabysliapidivatees apleimaisnelestinatatieallyciop|lqpt@ghon
grounded or charged heat transfer tubes in the heat exchanger apparatus. In one variation, charged or

grounded hdt2BIR - GaeliRe AL AMMeIsas: Wike L Ginvaigh Wi FREG dnrOR H’I?ré’@frl‘i'qﬂm? droplets

and accgleraisor@ndansing ipatdiemsirighia Ko k@uitinHe s aRksRIpg grard Wwansfonsdtondssaaate. The
use of drainage wicks to absorb and confine condensate collected on the surfaces of the heat transfer

tubes may resUHSHI|RESSP FAKIE SAPLERSH A R SR SRBS oM YRHIAGI HRAFLET A on the

drainage wigkswAdelitipiralboltaenaeatieyehisnmarppmxeatuatmeg benalasuiralitevnaaiecivithtebarged
electrode wires entrenched between the tubes of the heat exchange unit. 20 Hutchinson in U.S. Pat. No.
7,000,410 di%%%?g@%eg WaHELHARERI2BUY 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 amiieint BIStPMaNENEOIHGTB st IEEHOIAtYERIAN AFetRins Tihe e aff dibarobrtroperate in
tandem to mix desiccated ﬁ_onised air that ex?i.' d from the evaporator plates with fres_hggcoming air 25

drawn HrougAth BEFHKSSHEIDS chgHRYAPUAMEY tHROTBRRS.MV3¥Ts REARUEE SEHRAUAT LIS the Aewly formed
condensatiodehvnittifigisgltadatlese infreendgiReéies. ladding twdedugeplasitary antebiciaosy

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
15  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.

20  Hutchinson in U.S. Pat. No. 7,000,410 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 operate in tandem to
mix desiccated ionised air that exited from the evaporator plates with fresh incoming air

25 drawn through a compressor, a condenser and the ioniser. This causes partial drying of
the newly formed condensation, which results in loss of condensation leading to reduced
output and efficiency.



4 Katsumi in JP Pat. No. 02,172,587 and Han in U.S. Pat. No. 5,435,151 disclose water making
apparatus for use on vehicles. Engel et al. U.S. Pat. App. No. 20040040322 discloses a similar water
extraction device for vehicles, together with some applications including central air system and mobile
unit. All the disclosed devices tap on existing or 5 external air conditioning systems to simplify system

design and IgweLARViIFSEPt. ROVWEVET2BIVeRiigNa] fesiomsHal iofunaan progeelnds Wasy temperate
areas where ambient tem{)erature drops below 20C during the night or during cold spells and storms.

This problenM3EE¥h RRRFEYS (DL R YRIURI R 98 iriidle Y on FaLsARPINCsHPL48PA 34 avans and
emergency \R&iiles 4QikfRleWdtesraioNge0iod o2 2t Hieiss RN ARN 8RR aipBcanpAsatus in

which moisture from ambient air condenses to form sterilized water. However, such an apparatus uses a

dedicated heB&HGB8FCRITALAT SYSRR ARbBAPUE UAItLLBiRa YsHasR A BRYsE 138 PRORIIEWEA sterilized
water and arxieaticaneatpidiadinag Uy hohsteyilegmmteyskmEaasin A IR Nevkd Rod37

describes a water generatin agﬁarat_us using moisture from ambient air as a source for providing air

conditioning ARWYEmFARMATUS .dpm\fé‘f!gfﬂigugﬁﬂﬁ?a%%o%a’u%@ﬂ'%t@m‘%&ﬂ%mﬁctionaﬂy

separate andniprePeRHeTaaNEMONE N i PEB a6 i ieeldigitdizadingtvid spellslisianstdienair

conditioning function and the apparatus operate spatially away from one another. 20 James J Reidy in

'S, Pat NoT B BOBED Ao hAB IR HALeh DR I9R e PR MR E RS AR R moving air

over a condeggingnyaiid eviapgeatyrepilslesa collection point to catch water falling off the condensing unit,

a water reservoir and various treatment options. The device is a single location unit and primarily relates

toa sirS]I%Ie use_filter element. 25 Au%atronics Inc. in.U.S. Pat. No. 6,588,226 describes a water recovery
t

and did¥enstritP&YsiBnthsr (A iNGita AR261 IG1RSRE NG AatYALes refBe RIS GRRATRS Ih¥¥dSRere is

either a low wiaistuvapdrineveiniarathusrittieondiereto condemae frasrithedineisrhergowever,
such an apparatus uses a dedicated heating strip to heat up the ambient air, a secondary
heat absorber to produce cold sterilized water and an electric heater to heat up hot

sterilized water.

15 Engel in U.S. Pat. No. 6,755,037 describes a water generating apparatus using moisture
from ambient air as a source for providing air conditioning and dehumidification.
However, this apparatus requires use of physically and functionally separate and
independent components to produce hot/cold sterilized water. In addition, the air

conditioning function and the apparatus operate spatially away from one another.

20  James J Reidy in U.S. Pat. No. 5,106,512 and 5,149,446 describes a water generating
device having a fan for moving air over a condensing unit (evaporator coils), a collection
point to catch water falling off the condensing unit, a water reservoir and various
treatment options. The device is a single location unit and primarily relates to a single use

filter element.

25  Augatronics Inc. in U.S. Pat. No. 6,588,226 describes a water recovery and dispensing
system for use in situation of low temperature and/or low humidities, where there is
either a low water vapour level (and thus little water to condense from the air) or where

there is potential small temperature differential and thus more difficult dew point



there is potential small temperature differential and thus more difficult dew point 5 temperatures to deal
with. Similar to U.S Pat. No. 5,106,512 and U.S Pat No. 5,149,446 described above, the system also
uses a fan to move air over a condensing unit (evapgrator coils) but with a control system that permits
and indeed, promotes the build up of ice on thereon’5 There are a number of water generating devices

described inttheppridiiakt iwhiedl @mB!BinfittuenyprhdewnidiEslionmiasespdoNemavnggater from
the air for collection into a storage tank. Many of such devices also employ various types of water and

air filtration SRSEEHEG LAY DR BYHRAR i8ISArdSS BofRUrthBRYeWAHiIPV e EnEMSRISYEh&ting devices
may operatesaisirgtertyiisdper svathre@ahio| teysrarahaepeanHEigns itbesate mnbeartieubaily conducive
for use outdoor at cooler temperature in the range of 10C to 22C (50F to 71.6F) frequently encountered
in temperat&RMHSEL F15588Hor art devices commonly use a typical refrigerant deicer system to keep
their evaporators from freezing under low condensate flow rates, which can occur with cool ambient air.

The units uswREUSE saramBaPeEhataTiensaniapdelisieutarigisiers (rommsessorsichharsisiperant gas

from a compressor cools an evaporator coil and when ambient air passes through the coil, moisture

condenses GAMEH I SEBUMAfIGaH BRI EER 100/ AMRYRDIEFE P BY e it dRRER ISERRES in cooler

temperatureg, thevaporatedriends taafigezediver sluhto laamfieay ratgled consiaprate. Samrhave
overcome this problem by switchiénrﬁlover to a hot-gas b%/pass mode. A 20 thermostat and/Qr humidistat

control assisBPf YAt ARCWAHE BN QS Ry FEREE 1 FHEHE WBIRE RIS S TRRRISHIRIBR the

incoming airygHive lumeitisanéeiigeyetatihditeviesiemdgnuperatregisfastonlyingdueesweemproduction
rate. Much of the above mentioned prior art is Iimited@%wnctiodhalit nd scope in gerformi efficient air

to water corlCRREBHYIRSUMI IR HIRY AFF M RH G AN RRBAMY Y iHShiIRHABOLHAEIERR ™25 convert
moisture in thenpirint@ewateicot Aty @iaTiy neatTtiisottaloamosam) o vuaikertly apeuldetualiy present in

the atmOSphteerrﬁberate climates. The prior art devices commonly use a typical refrigerant deicer
system to keep their evaporators from freezing under low condensate flow rates, which

can occur with cool ambient air. The units usually use large capacity refrigerant gas

15  dehumidifiers (compressors). The refrigerant gas from a compressor cools an evaporator
coil and when ambient air passes through the coil, moisture condenses out

and drips to a water collector below. When operated over extended periods or in cooler
temperatures, the evaporator tends to freeze over due to low flow rate of condensate.
Some have overcome this problem by switching over to a hot-gas bypass mode. A

20  thermostat and/or humidistat control assists in determining when the compressor switches
over. When the temperature of the incoming air is too low, this on/off cycle during cooler
temperatures drastically reduces water production rate. Much of the above mentioned

prior art is limited in functionality and scope in performing efficient air to water
conversion, thereby exhibiting an undesirable shortcoming and inability to efficiently

25  convert moisture in the air into water of any quantity near to the total amount of water

vapour actually present in the atmosphere.

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

disadvantages.



Therefore, there is a need for a system and a method for obtaining potable water by harvesting
atmospheric water, which at least addresses one of the aforementioned disadvantages. 6 SUMMARY
One aspect of this disclosure describes a water harvesting system for obtaining potable water from
ambient air, wherein the potable water includes water droplets, wherein the ambient air comprises water
vapour, wherein the ambient air is characterizedhydfaRmperature and a relative humidity level. The
system comprises an ambient air intake means adapted to receive a supply of ambient air and adapted
to convey reéerved ambrﬁnh an air travel patEre The s tem also c]p Bcg)fes an arr ergrzrng
means dispodtd *ah6Hy the S &%ﬁ%ﬁtﬂesfﬂ B d?i%{ énaqqgvaaergtga REE RO Semperature
of the receivestearfioiendrabitotpaivdudeeiretbe pdiarttieataimcitaeindiee doplgizedranehieht 10 air

comprises water. vapour. The Sy, stem further comprises a ondenser means the air travel
oot The coTBEb AT AP O IR TR ot A U B dorged

ambientair teatpsretposad @ rtétatatelemsmdlte wréacerref stmetmndmpseemamstbmhenmr tiekat least one

surface of the condense eans.has a te rat re that is | W n that of the eneogézebd ambient air.
means ada ed recelve a sspgy ient air an to C nve received ambien
The air energizing me comprrse IrSt Surface area an e con ens r means comprises a

second surfateaoeg. arIFantrtewabpatrth@rraBpstn‘rthas‘nrsbmpthee ared tentngi sagondasa ri@pmsatta is 0.6 : 1.
In another agpect t(ﬁf this disc osyre a water harvestrn %J% qﬁ?descrrbe The ap Egaraturs comprises
ake

e a|r trave € all. enerdizin a INCrease the tempe
an ambient air'i devrce é) n alr energizer g’](:l gCOI’] ense heair energize I ISpOSGd in the

periphery of titrerecahiethbaibigrib ki theprioducta gmrgrtrertraettaeptent wﬂtﬂersrdrﬁaﬂmrgmdmeﬂbwhbf
harvesiipa POIARIGWALEE (A0, STIRISLAIL I8 dasrhads The.amBlen' Al % C0a Acerzad AL,

tempera ure an |ve Bumi ty ev it me comp ISES, exposing eam iGNt AT 10 an air
energizing 28longahs, dircteasingathe Temperdunseofitesnammdient airlbgsivayecsittfecaindagrgizing means,

channeling g A Rl R Ao A MRS G R R R ERREH TS st one surface of
the condenser means, wherein the at least one surface of the condenser means has a

temperature that is lower than that of the energized ambient air. The air energizing means

15  comprises a first surface area and the condenser means comprises a second surface area.

Furthermore, the ratio of the first surface area to the second surface area is 0.6 : 1.

In another aspect of this disclosure, a water harvesting apparatus is described. The
apparatus comprises an ambient air intake device, an air energizer and a condenser.

20  The air energizer is disposed in the periphery of the ambient air intake device.

In yet a further aspect of this disclosure, a method of harvesting potable water from
ambient air is described. The ambient air is characterized by a temperature and a relative
humidity level. The method comprises, exposing the ambient air to an air energizing
25 means, increasing the temperature of the ambient air by way of the air energizing means,
channeling the ambient air for thermal interaction with a condenser means and

extracting water from the ambient air.

30



extracting water from the ambient air. 30 7 BRIEF DESCRIPTION OF THE DRAWINGS In the following
description, details are provided to describe the embodiments of the application. It shall be apparent to
one skilled in the art, however, that the embodiments, may be practised without such details. 5
Embodiments of the disclosure are described hereinafter with reference to the following drawings, in

which: Figure 1 shows a partiabggfpgisge 8 RppaTHN FEFNESPREAGMESE harvesting apparatus

according to an embodiment in this disclosure; Figure 2 shows a water production test data sheet; 10
Figure 3a shows a front perspective view of the atmospheric water harvesting apparatus according to an

embodiment!ih itisfalkuisardescigpiieBistbly e ey isiad je crrs et gnabatiibephedfctivater
harvesting agpafeiHgn 2RCHANSI9RB e RO BRRaRs R dNIS HisaleSHERTRUIRBEHaNMED §i PRl Perspective

view of the atmospheric water harvesting apparatus 15 according to an embodiment in this disclosure;
and Figure 4THORPPE BRek A B1RAK BUON BEtASatmospheric water harvesting apparatus of Figure 1 and
Figures 3a-3c. DETAILED DESCRIPTION With reference to the drawings, embodiments of a process, a

system and 2 PRGBS of hBcaRERig o IROBRN BRI BRI TUIE (LB RsoRgHTasPheri

water are described hereinafter for harvesting moisture from ambient air to produce water. More
particularly, SHENINSSIJSUMAIGBSCribes a water harvesting system for obtaining potable water from ambient
air. In various embodiments, the water harvesting system 8 includes an air energizing means adapted to

increase theggmplen tRIE MPSIHEENGnatic diagram of an atmospheric water harvesting apparatus

according to an embodiment in this disclosure;
Figure 2 shows a water production test data sheet;

10  Figure 3a shows a front perspective view of the atmospheric water harvesting apparatus

according to an embodiment in this disclosure;

Figure 3b shows a side perspective view of the atmospheric water harvesting apparatus

according to an embodiment in this disclosure;

Figure 3c shows a back perspective view of the atmospheric water harvesting apparatus
15  according to an embodiment in this disclosure; and

Figure 4 shows an operational flow of the atmospheric water harvesting apparatus of

Figure 1 and Figures 3a-3c.
DETAILED DESCRIPTION

With reference to the drawings, embodiments of a process, a system and an apparatus
20 according to embodiments of this disclosure for harvesting atmospheric water are

described hereinafter for harvesting moisture from ambient air to produce water.

More particularly, this disclosure describes a water harvesting system for obtaining

potable water from ambient air. In various embodiments, the water harvesting system



produce energized ambient air. An apparatus of water harvesting is also disclosed. In some
embodiments, the apparatus includes an ambient air intake device, an air energizer and a condenser. 5
Furthermore, a method of harvesting potable water from ambient air is disclosed. By exposing the
ambient air to an air energizing means, the ambient Sir temperature can be increased and this can

optimize thejfaiadkwateninanegiing avie AUmses ahbraxiyiRac ks iedepeiatien herein is

limited to applications related to atmospheric water harvesting. This, however, does not preclude various
10 embodimeiAUGE 18 8IZeIADRERLA other applications that require similar structural designs and/or
similar operating performance. The fundamental operational and functional principles of the

embodimenta ehp}arsiss OB URARPRIRGNSAISH ARRISSKIE IMAJIAVS PRRBaRTBRS SHORpFaMREHNT
atmospheric water. Embodiments described herein_ are suitable for operating at temperatures of

approximatel e 3BMIETHHT AR HEUEReM BY FREWILALA S GRLERRREL in the detailed description

provided hereinafter is in accordance with Figure 1, Figure 3a-3c and Figure 4 of the drawings, in which

like elergents @@ dibioreerEdhattodikss nefpresing) ponelalsvddeyren shtisneni A arRede Wayer

harvesting system 100 (hereinafter known as system 100) for obtaining potable water from ambient air

20 according X8 HISodPRISH 81t M SEGFE 1 AR K AB L AR RRRS" HHUIR GBS Diater

droplets, angnidreassakigatisdl conoptiaasaatahaPONBirR®adbient air can include atemperature and a
humidity level. The system 100 generally comprises a harvesting unit 110 or a housing, a channeling

passage 111, and a refrigerant source 138. In some embaqdiments, the system 100 is a modular system

where the h&i%/eltBUiARSES 7RI WL AL SN (5% AFSCHRHPAESPEXISHHY SR 2RI G3H98Me other

embodimentg|thg| sistatmotPepignbgoRtiarRmio frmictidibas\ristardalene fatiivd® Ve arvesting
unit 110 comprises an ambient air_in}ake means 112 and an exhaust 114 formed. therein for ?Ilowing flow

of the afhbiefy H@‘éﬁ%r@uﬁ“? Fisclosse Fom, fhRskapplications that require similar structura

designs and/or similar operating performance. The fundamental operational and
functional principles of the embodiments of this disclosure are common throughout the
various embodiments for harvesting atmospheric water. Embodiments described herein

are suitable for operating at temperatures of approximately 5°C and above.

15 An embodiment of the disclosure described in the detailed description provided
hereinafter is in accordance with Figure 1, Figure 3a-3c and Figure 4 of the

drawings, in which like elements are numbered with like reference numerals.

Figure 1 shows an  atmospheric  water  harvesting  system 100
(hereinafter known as system 100) for obtaining potable water from ambient air
20  according to an embodiment of this disclosure. In this disclosure, potable water includes
water droplets, and the ambient air comprises water vapour. The ambient air can include
a temperature and a humidity level. The system 100 generally comprises a harvesting unit
110 or a housing, a channeling passage 111, and a refrigerant source 138. In some
embodiments, the system 100 is a modular system where the harvesting unit 110 can be
25 coupled to any separate or existing apparatus. In some other embodiments, the system

100 can be configured to function as a stand alone entity.



means 112 can include a device, a structure and an apparatus adapted to receive and regulate a supply
of ambient air. Examples of ambient air intake means 112 include 5 openings or vents and in some
embodiments, at least one ventilator can be dispose%on a side of the openings or vents. The ambient air
intake means 112 can be adapted to convey the received ambient air along an air travel path. The

harvesting umielAfhea rﬁgfﬂm PWriﬁ@rié@sadh enTRFEsiL 1fidKealicanernizingd Mearka@head dissipating
unit 120 and a condenser 118 or a condenser means, in which 10 the condenser 118 is disposed

between thefQIMEHRGALR {a63RW the 1o Qi AR A 158 eBERWiA G HBRIBR BY o details, the

harvesting upiédhkO192nceaniRicaean abvitker 2de anaa flfcapshragaNsdape® iy a@epgigation pan 128
or reservoir. The air energizer 116 and the condenser 118 can be characterized by their respective

surface ared 63 @Mma SHRBBURAATOISAE AlrRamples hignarieit AlF dnieks /8Fa s tb4HECWE ondenser

118 is approximatr)y &-YersGndi@ sdnd émBomMRdRR! eseHate: erAGIB RIS hENGipodesemEea ratio of
the air energizer 116 to the condenser 118 is 0.6: 1. The air energizer 116 can be a receptacle, a

column, a dSVREL TG PRETIIS PLMEIH A4 R AGRAE I RS Neats Hhé tamprAdArEbIARENkeived

ambient air thdrochivedenssgiaesir Abagurent @ivavpigh. comprises water vapour. Temperature
increments can be predetermined, controlled and/or varied by user input by way of switches, buttons,

and/or control knobs. Computers or some other microcontroller based devices can also be used to

increase the tBfPRNESHADHHE elefABd HHISESPIIPT 3R Y e ATISEHFRE O Pl AHEAELAIRE increment

is automatic iesasponeet toisxtatngy (aetarte)dne|udntesste Me wtdreontithecamieiert airwmighidity of the
ambient air and/or weather condjtions. '%o maxir&%e the rate of Waterr}aaa{?estingg. the ajr eneraizer 116 is
disposetl apProSHRLRERET L1158 SRR3R PSIERR W5 RIERLNT R LR AR ANHEA LISEIRAYRE Wi thermal

interaction wib. the moTiensHoA nbethrtethelendsidrdnailigseg entrgy aoantienpligenanmgkimizes the
rate of water harvesiinlg. The ‘a|r ener%izer 116 can be anI xtension %éhe heat 10
oran air filtering

e
filter 12 eans and a water collection pan Or reservolr.
The air energizer 116 and the condenser 118 can be characterized by their respective
surface area. In some embodiments, the surface area ratio of the air energizer 116 to the
15 condenser 118 is approximately 0.5 - 0.8 : 0.8 — 1.2. In some representative
embodiments, the surface area ratio of the air energizer 116 to the condenser 118 is
0.6:1.

The air energizer 116 can be a receptacle, a column, a device, a structure or an apparatus
adapted to increase the temperature of the received ambient air to produce energized
20 ambient air, which comprises water vapour. Temperature increments can be
predetermined, controlled and/or varied by user input by way of switches, buttons, and/or
control knobs. Computers or some other microcontroller based devices can also be used
to increase the temperature of the received ambient air. In some embodiments, the
temperature increment is automatic in response to external factor(s) including
25  temperature of the ambient air, humidity of the ambient air and/or weather conditions.
To maximize the rate of water harvesting, the air energizer 116 is disposed approximately
1 — 2 cm away from the condenser. This can maximize energized air thermal interaction
with the condenser 118 before the energized air loses energy and this in turn, maximizes

the rate of water harvesting. The air energizer 116 can be an extension of the heat



dissipating unit 120 formed using tubes which receives hot refrigerant from the heat dissipating unit 120.
As such, no additional electrical means will be required to power the air energizer 116. In U.S Pat. No.
5,669,221, a heating element powered by electrical means is utilized to provide similar energizing effects.
One drawback is that due to the 5 heat generated by the electrical element, the moisture in the air dries

up and that gedigesnghenivalen mesiingisifieies it aEceNesorsRT klfyermPa sisnaseski the
periphery of the air intake means 112 and along the air travel path. In accordance with some

representatiSSRBEGMER LB A5 SHHR oA EI tipRahelsetaral msans, Wit P 2694 ESHRRAYE B ool
refrigerant. Hiedeajigdéssinating ung 220 san sL6600Iprigenegiieg Bl prRdrehaynaa Pieaplity of coils,

optimized to increase the rate of water harvesting. Further details are discussed below. The condenser

118 can be ARIOSELILIZELEPHRY IdeiRHAar SREFalain: &5 fesh aPpa iR bacis i dBR{ug Fad fvater from

the enemizegeanyeifnbatl Biaths axperRal dRaGH! ieawfithee GANBeaRadrictsaidbtRylieiycgmbodiments
of the condenser 118 described herein have 15 a surface. However, it should be understood that the

condenser 148 WACHA3E/FRURG HTHATER% dh3eeneEdAy 2 Gorribhcdrpesd iRt ReshRieMbodiments

comprises twigdvgrimtdeuieensurioges Nengaedr thaeobgadrface area, can maximize the air thermal
interaction with the surfaces and thereby maximizes the rate of water harvesting. In this respect and

depending on the configuration of the water harvesting ?/s em, the condenser 20 118 can comprise

coiled type _nASHREATGM JALDISPNE, BPCETRTIBIY B0 MRSt TR ratscisiSetMarl®ting. Figure
2 shows a wgigiptath ohan Esidatafeet itoretdiqeftigsame Enbadinmiapaingianitisdosare. In Figure

2, information including ambient gir temperature, ambient air 25 relative humidjty, ratio of the height of air
eergiar 1 1R PEBRACHER: S I Sake o1 i & W) b AR LS TG HLIR BESRRRH GF 120 e
shown. For gavitetheunasioigy. thetsizelehilondeasensséd belbgat dissipating unit 120 can also be
interpreted as the ratio of the available heat transfer area of the coils of the condenser 118 to the coils of

the heat disgipalipgidnit? 108! RRA% TRRBHMS U FRUICRUIRE 3 RHRRIF SRALHAppIRLALea Of

adapted to extract water from the energized ambient air that is exposed to a surface of the
condenser 118. For simplicity, embodiments of the condenser 118 described herein have

15  a surface. However, it should be understood that the condenser 118 can have more than
one surface. Having a condenser 118, which in some embodiments comprises twelve to
fourteen surfaces per square inch of surface area, can maximize the air thermal
interaction with the surfaces and thereby maximizes the rate of water harvesting. In this
respect and depending on the configuration of the water harvesting system, the condenser

20 118 can comprise coiled type elements having a plurality of coils, optimized to increase
the rate of water harvesting.

Figure 2 shows a water production test data sheet in relation to some embodiments of this
disclosure. In Figure 2, information including ambient air temperature, ambient air
25  relative humidity, ratio of the height of air energizer 116 to condenser 118 and ratio of
the size of condenser 118 to heat dissipating unit 120 are shown. For clarity, the ratio of
the size of condenser 118 to heat dissipating unit 120 can also be interpreted as the ratio
of the available heat transfer area of the coils of the condenser 118 to the coils of the heat
dissipating unit 120. In some embodiments, the ratio of the available heat transfer area of
30 the coils of the condenser 118 to the coils of the heat dissipating unit 120 can be



30 the coils of the condenser 118 to the coils of the heat dissipating unit 120 can be 11 approximately
0.25-1: 1. For example, the ratio can be approximately 0.75 : 1. According to various embodiments in
this disclosure, the coils of the condenser 118 and the heat dissipating unit 120 are formed from
cylindrical tubes of approximately 0.5 - 0.8 mm in di heter per tube. In some representative

embodimentspshsmiligyicabiines ara 57 Exanipidiametetisesdibn Wsingduespieush dimensions
can provide higher heat exchange efficiency. This is due to the substantially greater heat transfer area

thatis a restitFHBINHFELBRFEPRILREAARNIRITHHSEIHENLBE 285 LonfoaRE e ddiRglbes of

bigger sizesHOntRedpisifiignd ddicarohgareienierirans tyntdecar RPaTEiHafaRied B fide the
ambient air. The air filter 124 can comprise mesh filter, electro-static filter, activated carbon form, HEPA

filter or any GAHRITHARG RnBHUREHE SAMGVIREFEEREIAIVE RRGRUMEDE e g kdiital dHRsRAeair, it

increasas thg ntamaheafenteefpdbtthe aotmeNiudésbyfaRisroYimatelyrd&in besviakisiyharteatuplifts the
dew point of the energized ambient air for enhancing condensation of water vapour theretg. According to

some repre<RifARRE EMISSAIAYe ISt HRBR AU TARYAL Y QT 3EL J6ro Hansish, a5ea el 32 The air

energizer 11egancilstoketapedigenas jacRegveithrotiessaientam freer thigngirdtecsusingaudethe
condenser 11 ,_thereb% extending the operating temperature range 20 and allowing embodiments of the

present discfIstA9%h ¢ inue operation at approximately 10C below ambient temperatures. This feature
is particularly desirable for use in environments with low outdoor temperatures, where freezing of the

condensating surface presents a problem. Some existing systems are designed to only produce water in
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30C, with relgtivenauinititte e pals0f crapitissOtesntl ek @Vestidasw@iceril ier uidans sesiings favhere

substantially ler ambient temperatures may be as low as 5C, the condensating surface temperature
o ekttt s

of around 1 Ie‘“ﬁé%fa‘h@nyé 9198y 240 prevent such freezing include disposing
heating

When the air energizer 116 energizes the ambient air, it increases the internal energy of
15  the ambient air by approximately 3°C to 15°C which in turn uplifts the dew point of the
energized ambient air for enhancing condensation of water vapour thereto. According to
some representative embodiments, the ambient air is increased by approximately 5°C to
10°C. The air energizer 116 can also be configured to prevent condensate from freezing
on the surface of the condenser 118, thereby extending the operating temperature range
20 and allowing embodiments of the present disclosure to continue operation at
approximately 10°C below ambient temperatures. This feature is particularly desirable
for use in environments with low outdoor temperatures, where freezing of the
condensating surface presents a problem. Some existing systems are designed to only
produce water in an air-conditioned environment. That is, such ambient temperatures are
25 generally in the range 24°C — 30°C, with relative humidity levels of about 30% and
above. However, in outdoor settings, where substantially cooler ambient temperatures
may be as low as 5°C, the condensating surface temperature of around 10°C will
generally freeze. Some prior attempts to prevent such freezing include disposing heating
strips adjacent to the condensating unit. This in turn dries up the moisture in the air and
30  consumes more electricity. Depending upon embodiment details, the air energizer 116
can also be adapted for suppressing the undesired growth of mold and algae on the



strips adjacent to the condensating unit. This in turn dries up the moisture in the air and 30 consumes
more electricity. Depending upon embodiment details, the air energizer 116 can also be adapted for
suppressing the undesired growth of mold and algae on the 12 surface of the condenser 118 by drying
up water droplets on the surface of the condenser 118 when the system is not in use. The condenser 118

comprises aspiifiae @ fARCONIRMSEIA VAL HSRRYLINIBR CKIRS @naneiartédrdPRO@Adeiaer droplets.

The surface of the condenser 118 can have a lower 5 surface temperature than the energized ambient
air. One featht8 WHaP BAsYSEMI DI B dihodiments is that the energized ambient air is transportable for
thermal interaction with the condenser 118 for condensation of water vapour to take place. Condensation

of water vapig @sisaliss¥rherBacsHircesis cRIfeEd R Hindawimpinkianpgmiuie eidhaatizdrounding

the surface. At this temperature, the air has a relative humidi% equivalent to 10 100 percent and the air

becomes safTPREH FAEHWREMERIHAPLER (ERE RGP RS ORNGESEE ALR FARTBM LBIRUST
temperagure sapRAdUBGR @Vl ShaheTe e gibedsaiBralih© mondansesfldd e surechrtiie energized

ambient air flows must have a temperature that is lower than the dew point temperature of the energized

ambient air. ¥RBOHERRREIiRo s in enEIAI 28 ARSI R LA LRIISEERELE JPh AP EDRlidAIasiee of 15

refrigerant theneteuahddizerchsnglinthpasstion 4L lveemaires antiNe RN CRINtBAsatiofirsf channeling
passage, a second channelinﬁ%ﬁg?agﬁ 132, a.third channelil?ﬁg assage 134 and a rlgjurn channel 136 or
|

fourth chann®fy ¥aRAYGRCCH SRS R ThRRRAHE W AP b BR TG AR G the

refrigerant seuneRidd@Bpund thersetumt chaneelpdrafuwhinb sewales ibiatbanelaniitylddioalbe: tefrigerant
source 138 is for returning cooled 20 refrigerant to the refrigerant source 138. In some empodiments, the
Hine 5w SsSaeS Bl )

second ChantfliRG CARLANY T 34" AGRMES FURTRh Y TBEHEVH Ot LRRIAY S 28, The third

channeling pasagsddtbisesncip g itharpeatidissipatingnidiiy 1821 theesndensestile dineair energizer
116 is in therma| communication with hot refrig?ergnt fBom the [efrigeran source 138 via inI%t channel 130
and is also i HRECHSES &gglpr‘(ﬁﬁi fochwt tfnergized ambient air flows'must have a temperature that

is lower than the dew point temperature of the energized ambient air.

The channeling passage 111 is inter-configured for cyclical or non cyclical passage of
15 refrigerant therethrough. The channeling passage 111 comprises an inlet channel 130 or
first channeling passage, a second channeling passage 132, a third channeling passage
134 and a return channel 136 or fourth channeling passage. The inlet channel 130 is for
receiving warm or hot refrigerant from the refrigerant source 138 and the return channel
136 which couples the condenser 118 to the refrigerant source 138 is for returning cooled
20  refrigerant to the refrigerant source 138. In some embodiments, the second channeling
passage 132 couples the air energizer 116 to the heat dissipating unit 120. The third

channeling passage 134 can couple the heat dissipating unit 120 to the condenser 118.

The air energizer 116 is in thermal communication with hot refrigerant from the
refrigerant source 138 via inlet channel 130 and is also in thermal communication with
25  the ambient air. The hot refrigerant, by way of the second channeling passage 132, is then
in thermal communication with the heat dissipating unit 120 to further radiate the heat
built up in the hot refrigerant to cool the hot refrigerant. Depending upon embodiment
details, the heat dissipating unit 120 can comprise switches, buttons or control knobs for

controlling and/or varying the temperature to which the hot refrigerant is to be cooled.



25 the ambient air. The hot refrigerant, by way of the second channeling passage 132, is then in thermal
communication with the heat dissipating unit 120 to further radiate the heat built up in the hot refrigerant
to cool the hot refrigerant. Depending upon embodiment details, the heat dissipating unit 120 can
comprise switches, buttons or control knobs for controlling and/or varying the temperature to which the

hot refrigerapflisriatpr Ko @ec:chdrofliiey atYEe! Xaymg T AL RenpREH QI & aBYiMe abMReiEM@Eertyre can be

done by way of a computer or any other microcontroller based devices. The partially cooled refrigerant is

then transpor 2B Bl A ARE HHE erHMIRTPRsR 46 W aes4 THRMALINY AP A T8 @okng the
surface of thegppaagsetablS i) digroperatiieditnbitipngpisiytheder nrRirbademaeragiferof the air

surrounding the surface of the condenser 118 for condensation of water vapour to occur. The surface of

the condensE?O1 Y LsHER3Re Q8 18F SRYGFRRRIEIS I R IFERE Ve Bar SIRwER LA e 4R PRIMin response

to cooling ofttheperaterdadinte givair@vtimeaturRcinstaneeotir matarial R eaMepsisR sQIPer, zinc,
bronze, gold, silver, metal all%y or the like. An outlet of the condenser 118 is in communication with 10

the return ch3RREIVEBBUNFCA #Ec@?ﬁUfé@F?e‘ﬁfidB?a?ﬂ'lS’ﬁERe(o]T@r@é‘rQﬁt D30ecR" 28, MAE &lrface of the

condenser 1ygiepmwhefivamerteshastizdnod-giadedmaiariatpossehrseotialyl ofinhd eitasrii tinedike in
compliance w_ithrgublip health r%guirements %(évernin use of materials in contact with dr}i}rggigg water.

Additionally, V&S GRYERTREAE EQRARTIRAE 118 Qe Rnfa GAMEN o tPBPS Ny INfatRIRE H# Cenhances
the rate of heavdransfel. allg, lér eantirasan 1oLl of eferabivalrsigneslisoinatinmisingaioeivehation,

velocity and _ distribution of gir on the surface for achieying an optimal rate of water vapqur harvesting.
The syLfom 1500 COMBsb AR Ut AR TG G TEh 25 o PGB Coled s for
controlling the supply of or displacing refrigerant from the refrigerant source 138 into the harvesting unit
110 via the imles shassebBR dinelairaios valveelfithrasaalgait 260eonridureditoiskglae dbe supply of
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the surface efftheiterials in contact with drinking water. Additionally, the surface of the condenser
118 can be plated with gold or any material which enhances the rate of heat transfer. The
15 condenser 118 is preferably designed for optimising air circulation, velocity and
distribution of air on the surface for achieving an optimal rate of water vapour harvesting.
The system 100 also comprises an actuator valve 140 coupled to the refrigerant source
138 for controlling the supply of or displacing refrigerant from the refrigerant source 138
into the harvesting unit 110 via the inlet channel 130. The actuator valve 140 can also be
20  configured to regulate the supply of refrigerant. The refrigerant source 138 can comprise
a refrigerant, such as Freon, or any other refrigerants used in existing refrigeration
systems that can supply sufficient amount of refrigerant to chill the surface of the

condenser 118 to a temperature below the corresponding dew point temperature.

Prior to energizing of the ambient air by the air energizer 116, the ambient air can be
25 passed through the air filter 124 of the harvesting unit 110. The air filter 124
is for filtering the ambient air and is disposed in the vicinity of the air energizer 116. The
air filter 124 can also be disposed on the ambient air intake means 112 or in the vicinity
of the ambient air intake means 112. Furthermore, the air filter 124 is replaceable and

therefore can be replaced when necessary.



condenser 118 to a temperature below the corresponding dew point temperature. Prior to energizing of
the ambient air by the air energizer 116, the ambient air can be 25 passed through the air filter 124 of the
harvesting unit 110. The air filter 124 is for filtering the ambient air and is disposed in the vicinity of the air
energizer 116. The air filter 124 can also be disposed on the ambient air intake means 112 or in the

vicinity of the aeHiR6RITIPIAKRIRIRRBE il thcHvidhrnerehshecairditapdityisnrriaceatigans therefore

can be replaced when necessary. 14 A ventilator 126, is disposed in the vicinity of the heat dissipating

unit 120 andiSRKICIBE MK MBI MG 18Rt A BIER TG MARCRIOhARIEL Ty TRk YaB11SIRE ventilator

126 can be anénmifllps-RasprpalienpY&dosilamevather fapeobeRyicppstafcideer anraiaius controllable
to vary volume and flow of the ambient air under multiple 5 parameters across the condenser 118,

thereby cooliRGaREUSHAISRAIAReS oA MANYC SRl iRE B RN AlePa 3B sREo AN atEIN8FoBIBEEP Y varying

the volume gnagdaictiay akrasgbigrt aisneaméecting aifreusisntscitieRsIArY rmREMeRg auffigient water
vapour condensation on the surface of the condenser 118 are %eneratable. The ventilator 126 can also

be disposed GGG UIEIMRES MRS W HUR X191 dFPRIE TS B SARAA9HNE YRU T GBRUALIPY 86 can be

orientable orgippesestin cmaoey thiat darieadivseanarjisast Mbtieisg siifksldnt thearit inpelreve
effectively clean or dust-con{ﬁolled airfl%/v or cirﬁulation inside the harbvesti unitHllo. A vibrating
actuator 122CRARYSALEY O A8 SHETRRS JrirCOBABRIESLE AEE BPREiRtaD EmbSaSTEHALO St Ating

actuator 122isdispesssbsyal the eprdensevidibiy Toe thibratinastl 3 actaawak 26| isratdaptaifaigncreasing
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activated petingdicadkillduring ivaterihasvastirgehdfetiodyovidaera sulilgeivenngeiiadionaused by the
rotation of the rotor, on thﬁs&ﬁggenser.lm t%ﬁﬁedite the water trickling speed on the surface of 20 the

condenser 1&'§?L{W§'@b§'§ IR eL e condenser portion to be re-
A vibrating actuator 122 is disposed in the vicinity of the condenser 118. In some
embodiments, the vibrating actuator 122 is disposed on the condenser 118. The vibrating
15 actuator 122 is adapted for increasing the effective surface area of the condenser 118 for
water condensation to optimize the yield of condensed water. The vibrating actuator 122
is preferably an electric-ruggedized-rotor based actuator that is activated periodically
during water harvesting phase to provide a subtle quivering effect, caused by the rotation
of the rotor, on the condenser 118 to expedite the water trickling speed on the surface of
20  the condenser 118, thereby allowing the surface of the condenser portion to be re-
conditioned for condensing water vapour in the air into water droplets. Furthermore, the
quivering effect, caused by the rotation of the rotor, enhances or maximizes the thermal
interaction of the vapourized cooled refrigerant flowing through the condenser 118. This
can provide greater heat exchange efficiency to the condenser 118 and as a result,

25  maximize the rate of water harvesting.

The water collection pan 128 of the harvesting unit 110 is for receiving water droplets
from the condenser 118. The water collection pan 128 is disposed in the vicinity of the
condenser 118 such that the water droplets received can be transported to a storage area
(not shown) which can incorporate a water level measurement device for measuring the

30 water level present in the storage area to deactivate or control the water harvesting



conditioned for condensing water vapour in the air into water droplets. Furthermore, the quivering effect,
caused by the rotation of the rotor, enhances or maximizes the thermal interaction of the vapourized

cooled refrigerant flowing through the condenser 118 _This can provide greater heat exchange efficiency
to the condenser 118 and as a result, 25 maximize tte rate of water harvesting. The water collection pan

128 of the hapsesiinarHeiddatavation rceivingl \whtaE dailetarieamhiereendennaieldftorhagngater
collection pan 128 is disposed. in the vicinity of the condenser 118 such that the water droplets received

can be transiloRERP RSB HR Sl KRR DFRFLAURM PWERBH YT HheaMaisaha Y aRRE NERRES AR ement

device for mgasa!ring g 3efvalsiclaue! puasast KbHRHBIRARBS AMRA P doartiwidalifRAt! the water
harvesting 15 process. The deactivation or control of the water harvesting process can be automatic or

in response H53XSRRHBLE. ERMGIVERIL RO PRI B tideCRmId FaRieRG AR UTRABL YShe by way of

switches, bugag, eemdeel knobs and in some embodiments, the deactivation or control can be operated
by a computer or some other microcontroller 5 based devices. The system 100 further comprises a
temperature_measurement device 142 for measuring or determining ambient air temperature and a

relative humitify FRerBuHEh BEEE GRBAIASES B 1o MBS IR 'BRasHIamAIHi A WSkfide FRiBRSHBPthe ambient

air. Additionatydeieemyisig aibPéhfunitehgemnpicema soatelenldidiey eaisalingiha«sysiem4100. The 10
controller 148 is couplable to asi?nalljn interface module for relaying any control signals for operating
e & el

any electricalfy SPEAMIhIRLAPEFALHNE R NG O et Dol 1 S LT ir hstructions,
signalling angj/qeelentuciyrsispriymphizesontisylarcitd pugefablyosemiprigeta Byskenraoessig(not shown)

appropiine EARTANEhgh e m ALATAEnc PR e R SRAHECNGE dFLRAB e BNt ctons.
Measured datgnabiddnepératinghejesiieaiatiig onarsuEioeny deviee futl aadiomibuneatatdfareumidity
s oM 00 Thet Fqire Mol actons. signalig Wd/or electricity supply.
The controller 148 preferably comprises a microprocessor (not shown) for storing and
executing software applications or embedded codes which are capable of generating
15  appropriate control signals in accordance with a set of preprogrammed or predetermined
instructions. Measured data obtained from the temperature measurement device 142
and/or the relative humidity measurement device 144 can be further processed by the
controller 148. Some representative processes include logging, reading and writing,
storing and backing-up, analysing and displaying of measured and/or controlled data.
20  Additionally, the controller 148 can be coupled to external computing equipment via a
wired or wireless data exchange interface (not shown). Electrical power supplied to the
controller 148 and the system 100 may be single-phase or multi-phase alternating current
tapped from power grids or mobile electricity generators such as those used on vessels,
cruises, caravans, oil rigs, construction sites and other similar facilities. Alternatively,

25 electrical power can be supplied as direct current.

Figures 3a, 3b and 3c illustrate front, side and back perspective views of the system 100
for harvesting atmospheric water from ambient air. The system 100 includes a harvesting
unit 110, and passage 111 which is shown in exploded view in Figure 1, and a refrigerant

source 138 not shown in Figure 3a.



controller 148. Some representative processes include logging, reading and writing, storing and
backing-up, analysing and displaying of measured and/or controlled data. 20 Additionally, the controller
148 can be coupled to external computing equipment via a wired or wireless data exchange interface
(not shown). Electrical power supplied to the contro 8r 148 and the system 100 may be single-phase or

multi-phase pltpiRalingswsten briapnRAitrem BewebgsdsanTilorIesisioty aearraietensudd.as those
used on vessels, cruises, caravans, oil rigs, construction sites and other similar facilities. Alternatively,

25 electrical PBAETRRVHY Slppiiical ROWRER LerREseRiLReSR04H iha Henirir e sHtolfe and back

perspective YiggvsaRiplas gxsterictRfndardranasting aynesphaiiearier Mesurenkientaiicd hasystem 100
includes a harvesting unit 110, and Passage 111 which is shown in exploded view in Figure 1, and a

refrigerant <B\W08 YR §1BY R UM I iglERSBEMER! BRI LA PRIRY AReasHRHHaiPeet Bperational

flow progesy &P obthe shsteamplify Ypaatauspyied®RIpstacProguenimébersysiamilQiegsighown in a
step 202, the controller 148 samples data determined or measured by the temperature measurement
device 142 HHe#!the relative humidity measurement device 144 to obtain measured data therefrom 5
(step 204). The sampling of data can be done at predetermined regular or irregular intervals. The

controller 14Hbesranalypaashedneasiyest dadaniv a2 asand sefeotsantoscets eprigdobfin step 208.
Depending on embodiment details, the mode of operation c&n be automatically selected by the controller

148 or in resHSHAUOR WsdpmARiks HAPERAINS:1 81 #IEPASMENSARLHIS A0S (ARdSBRRIRHA 6T R al

monitoring batesheipesdipsalbthel systeatditol lEpliag/ndihatpinsiap dde? itipatcomrabenldsigetermines a
set of control ar%&rs to o%isgte theﬁii{ energizer 116, ventilator 126, and/or actuator valve 140
accordity to'TI58s Al G PSRN ESS TR MR Rh BIP TN S MR iRt Al UGIPYEe st tsed later.

Further, in afsipvwibg, the, santepller 4 48 etatroinesias loskenmipaeqisedfosunngl sigrmietéts fier required
parts of the %%%tr%@ t (()eoaE:)raesr(lit‘a(gg(l)zne}hl(_:‘lg,1 %%ﬁﬂfg%rd?ﬁ%; gr}](?/g}%%tagt%’r valve 140 according to the
mode of operation that is determined in step 208. More details will be discussed later.
Further, in a step 214, the controller 148 determines or looks up required control signals
15  for required parts of the system 100 based on the measured data. In a step 216,
corresponding control parameters and/or signals provided by the steps 212 and 214 are
issued to the corresponding elements of the system 100. An example of operating the

system 100 is provided hereinafter.

The controller 148 selects a first mode of operation denoted as a EFFICIENT mode when

20  (a) the ambient temperature measured by the temperature measurement device 142 is
greater than a first predetermined threshold TPLg;, (b) the ambient relative humidity
measured by the relative humidity measurement device 144 is equal or greater than a
predetermined level RHL, and (c) if a water storage tank is present (coupled to the system
100) and the external water storage tank does not indicate full state (not shown).

25 If the above conditions are met, the controller 148 activates the actuator valve 140 to
allow the pressurized hot refrigerant from the refrigerant source 138 to flow into the inlet
channel 130. The pressurized hot refrigerant is conveyed to the air energizer 116 via the
inlet channel 130. The air energizer 116 is also in thermal communication with the

ambient air. The pressurized hot refrigerant is then flowed to the heat dissipating unit 120



corresponding control parameters and/or signals provided by the steps 212 and 214 are issued to the
corresponding elements of the system 100. An example of operating the system 100 is provided
hereinafter. The controller 148 selects a first mode Z{r peration denoted as a EFFICIENT mode when 20
(a) the ambient temperature measured by the temperature measurement device 142 is greater than a

first predetetineghdhragheidihat ohlthe rRMbéeRitralptiyadnmidite Meawereslthy topdehasive humidity
measurement device 144 is equal or greater than a predetermined level RHL, and (c) if a water storage

tank is presenttchlp R iKW el FFMarRahENRE diterARICRSRE 4R R eihi §BaY AR cate full
state (not sh@inhdbvH) thgmereoire graslitiensfafite e dem s Al add B \aplidvaiesitite aatuatpe valve 140

to allow the pressurized hot refrigerant from the refriqerant source 138 to flow into the inlet channel 130.

The pressunRRPHAFGEAERIESh ST ISRy S 1 th &' IgHS Jio8n 1% GRIYRBSGhILIRHRAMEILERE The air

energizgr 11gfisRisminstiecealkeopymmaigation wishrternaeHieiil aia6l enerespdlineedhebsefdgerant is
then flowed to the heat dissipating unit 120 17 to further radiate the heat built up in the hot refrigerant
before flowir{ﬁff@ﬁﬁ%”{:&?aaégg %gg%éhﬁa‘fﬂ%%%Iwré?ﬁﬁgﬁn?%thh@%&@a@%%q 418 through a

small apertuggrimptismanindigcedhe Pressueepidbaieliige aptddrmpaand eyapasaigsintizans. The
vapourized coolea.lglrri%erant_is then circulatﬁ from the condenser 118 bac{k to the 5 refri?%lerant source

138 by meat@YF GFANCAS IS T3 POHERE B e SRRt SPUHG erathl PSS RIGRYTRAYGEN the

condenser 1{hBrpgeivpscheaitltopnibapreigaashale cortadhernml interaction of the energized air with
the condenser 118. The vapourized cooled refrigerant is then transportable to the refrigerant source 138

for re-pressurization th_eifke%/ subse ueﬁét{t assalfggg through t econd%nser 118, 10 Excessive airflow
generatdd bl ¥ESTGRLDPW 45 AR Hth Yo B TR stind 8?%5?&'!\%5 fORAYEHIE AWRIEE air. As
such, the spegsbof therairflevaaiievieldmead gicigenrraig@dwihthwedntirar 426 valime edndiplled at a
predetermined o tingii%ed rate. The cor}téoller 148 can ?0é1trol the ventilator, 126 and&he congroller 148
attains a  9enerated by the ventilator 126 can be controlled at a predetermined optimised rate. The
controller 148 can control the ventilator 126 and the controller 148 attains a
predetermined airflow by adjusting a fan speed of the ventilator 126. In a first mode
15 (EFFICIENT) of operation, the controller 148 sets the fan speed of the ventilator 126 to
medium or high. The ambient air is then controllably induced into the system
100 by the ventilator 126. The incoming air first passes through the air filter
124 followed by an air energizing field created by the air energizer 116. The energized air
then passes through the condenser 118 and surrounds the surface of the condenser 118 in
20  which condensation of water vapour takes place. The water droplets obtained after
condensation drips onto the water collection pan 128 and are directed into the water

storage tank if present.

The vibrating actuator 122 which provides a subtle quivering effect, (e.g. caused by the
rotation of a rotor), is coupled to the condenser 118 and is activated periodically to help
25 to trickle water droplets from the surfaces of the
condenser 118. The controller 148 can activate the vibrating actuator 122 on either a

continuous or regular basis.



predetermined airflow by adjusting a fan speed of the ventilator 126. In a first mode 15 (EFFICIENT) of
operation, the controller 148 sets the fan speed of the ventilator 126 to medium or high. The ambient air
is then controllably induced into the system 100 by the ventilator 126. The incoming air first passes
through the air filter 124 followed by an air energizing field created by the air energizer 116. The

energized aipihigy PRSSTFITRUIN theRoRAENSeRd LhancRiERURIK the Frustaeand the Gemdenser 118 in

20 which condensation of water var%c%ur takes &Iace. The water droplets obtained after condensation

drips onto thaQkRAe [IdI6H S8l aratertaitaBtER 5 td 4P JeACHVA IR SRS FELARN iV NG LAY, The

vibrating actadatdptZavinielRepe vidraraosieiteavivemooppiactnéed. caused by the rotation of a rotor), is
coupled to the condenser 118 and is activated periodically to help 25 to trickle water droplets from the

surfaces of the condenser 118. The controller 148 can activate the vibrating actuator 122 on either a

continuous of e GAMAYE5L48 Samesier] e eae IBRER #TnBratg s nAE d A S LA Es WNEDresent and
the watey sterpge tankicicatpsratind lheatatedtbe arRNER R dReslivatesmthdictiatyr fsplye 140 and

stops all the steps required to harvest atmospheric water. The controller 148 can select a second mode of

operation deMfVeRRdNe (shARGaE IS B eshd dinbrefNe moeratgre ris R b e fhperature

measurementrdgyies) kA2 dallsichetvigpne thentistp resiRiasnine chthrgatioldhl Midgikp Atk & seemt
predetermined threshold TPLO02, (b) the ambient relative humidit mtasured I}@/I_‘the_ relative humidity
JHRER el

measuremeﬁ?vd%‘?/ﬂ:%ol'i@%%dﬂaértgrS?tﬁFetQ?é‘r%Hrﬂqstﬁr@mﬁ% B) U &yatehe water

storage tanksigratesenk (RopiRieatodh s Rstethd Q03tamdite wealahstaraestanigdegskndded Adndicate
FULL statusiﬁnot shown). If the %%?v conditions are met, the controller 148 operates the system 100

througfdhe BEIFECEHRb SRl Whking steps as performed for the EFFICIENT mode. The only
exception is that the fan speed of the ventilator 126 is set to low to increase the

If the above conditions are met, the controller 148 operates the system 100 through the
same control and decision-making steps as performed for the EFFICIENT mode. The
only exception is that the fan speed of the ventilator 126 is set to low to increase the
thermal interaction between the ambient air and the air energizer 116. This helps to
15  convect incoming air current in the vicinity of the air energizer 116 to increase internal
energy of the ambient air to uplift the dew point of the ambient air, which leads to higher

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

The controller 148 can select a third mode of operation denoted as a SUSPEND mode
when (a) the ambient temperature measured by the temperature measurement device 142

20  falls below the second predetermined threshold TPLy,, or (b) the ambient relative
humidity measured by the relative humidity measurement device 144 falls below a
predetermined level RHL, or (c) if the water storage tank is present (coupled to the
system 100) and the water storage tank indicates FULL state (not shown).

If any of the above conditions are met, the controller 148 stops all the steps required to
25  harvest atmospheric water. However, the vibrating actuator 122, the air energizer 116 and
the ventilator 124 can continue to operate controllably by the controller 148 to dry any

water droplets on the surface of the condenser 118 to suppress the undesired growth of



thermal interaction between the ambient air and the air energizer 116. This helps to 15 convect incoming
air current in the vicinity of the air energizer 116 to increase internal energy of the ambient air to uplift the
dew point of the ambient air, which leads to higher water vapour condensation efficiency when the
ambient air temperature is low. The controller 148 caf select a third mode of operation denoted as a

SUSPEND mpflg andhgryde b asupigst &8 thieeicrbsasatens rerkio i e MR aliwrglsoespurriment device
142 20 falls below the second predetermined threshold TPLO2, or (b) the ambient relative humidity

measured byt RS RIRIRIGRGSH R SIRENTERSHERMEN THRNBEIGRE prRRAiSAiSed level RHL, or (c)

if the water storage tank is present (coupled to the system 100) and the water storage tank indicates

FULL state (Repelentivé paapktie ahavareopditions argseaetntiieecoysiatier dadtanps\aliting steps
required to 25 harvest atmospheric water. However, the vibrating actuator 122, the air energizer 116 and

the ventilatoPUBBRENIESRIRLY ¢S IS controllably by the controller 148 to dry any water droplets on
the surface of the condenser 118 to suppress the undesired growth of 19 mold and algae on the surface

of the cgndensepiL] 8= Poecandraifar,]4810a0, alseapaiiaiee tAre3ROIOVANE] QstiToEShsdifyRigmore
measurement means in some embodiments. Representative parameters that are preferably used in the

system 100 FBf MOdeshePeatedHtic water are as follows: 5 1) TPLoi = 20C and TPLO2 = 10C, as
temperature threshold values used for classifying the modes of operation; and 2) RHL = 25%, as relative

humidity threghriqi valpesiseddpiictansityiimg the-daasies afuresedior diassHysignthd ORolgysharvesting
water vapour from the ambient air for obtaining potable 10 water provides a solution to water harvesting

without the RPN extensive water distribution networks. Hence, the system 100 is well suited for
indoor, outdoor, fixed and mobile applications. Further, as the system 100 is able to ride on external

cooling sourgpg sysiaras] eyistiNBaivEisRmRlIRRADENRAtIRIAIfRY aHBR tPfor obtaining potable
10 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, fixed and mobile applications. Further, as the system 100 is able to ride on

external cooling sources such as existing refrigeration and central air system to tap

required refrigerant, the system 100 offers a cost- effective water making system with

15 relatively low equipment, operational and maintenance costs.

Furthermore, the system 100 is able to operate at an ambient air temperature of as low as
5°C, thus making the system 100 well suited for many indoor and outdoor, 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.

20 In the foregoing manner, an atmospheric water harvesting system, apparatus and a
method for harvesting atmospheric water are described according to embodiments of this
disclosure for addressing at least one of the foregoing disadvantages. Although particular
embodiments are described, these embodiments are 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

25  of this disclosure that numerous changes and/or modifications can be made without

departing from the scope and spirit of this disclosure.



required refrigerant, the system 100 offers a cost- effective water making system with 15 relatively low
equipment, operational and maintenance costs. Furthermore, the system 100 is able to operate at an
ambient air temperature of as low as 5C, thus making the system 100 well suited for many indoor and
outdoor, fixed and mobile applications not only in trgﬁical regions, but also in temperate areas with
ambient air tggigeratures well below what conventional systems are designed to operate at. 20 In the
foregoing manner, an atmospheric water harvesting system, apparatus and a method for harvesting

atmosphericiwater Arg/glepaaRRA LSt formaniigeoatammé thisedirsioanisidar Adduasring at least one
of the foregoing disadvantac};es. Although particular embodiments are described, these embodiments are

not to be limited to Bres NG Id Ry WiRleh Es QY elarihere i g HBRIEMAIF GAIMBESSparent to one

skilled ig the art in viawrdmgdthigRiselnsheathisicMuAmasicianed ppd/ ehipediicatians can be made
without departing from the scope and spirit of this disclosure. 20 Claims 1. A water harvesting system for

obtaining potable wW&tBHYEHAINCISYElr GRS B08'BEE®% water includes water droplets, wherein the

ambient air compriggsambiateaivapeus waercilipe @robikehainisuphs) atiariBrthiaicatRmperature and a
relative humidity level, the sglstem comprising: an ambient air intake means adapted to receive a supply of

ambient air and acBHRIEACTRHNVEY FaCR] ISEALAAG R 2K HAveho@ihath: an air energizing means

disposed along theginirayelgiathg headl ¢isssgidiabAg tieans adapie, ndntreass)iiademperature of the
received ambient air to produce ener(%e[zed %mbient air, wherein the_enger%iﬁfd ambient ajr comprises
BRsg th

; .
water Woour. and ReA5 AOARIEH oL IStERE SBR EE AL T Qe e gE Mot A L R IR HSEAns having
at least one surfacestgpiasinsxticdt waterkfromethegigsgizedianihieod mprived igatbb\exposed to the at

least one surface 02 rt]ge condenser means,
a condenser means disposed along the air travel path, the condenser means having
at least one surface adapted to extract water from the energized ambient air that is
15 exposed to the at least one surface of the condenser means,
wherein the at least one surface of the condenser means has a temperature that is

lower than that of the energized ambient air.

2. The system of claim 1, wherein the energized ambient air has a temperature that
20 exceeds the temperature of the received ambient air by approximately 3 to
approximately 15 degrees Celsius.

3. The system of claim 2, wherein the energized ambient air has a temperature that
exceeds the temperature of the received ambient air by approximately 5 to
25 approximately 10 degrees Celsius.

4, The system of claim 1, wherein the condenser means comprises coiled type

elements having a plurality of coils.

30 5. The system of claim 4, wherein the plurality of coils are formed from cylindrical

tubes of approximately 0.5 to 0.8 mm in diameter.



wherein the at least one surface of the condenser means has a temperature that is lower than that of the
energized ambient air. 2. The system of claim 1, wherein the energized ambient air has a temperature
that 20 exceeds the temperature of the received an‘gjieent air by approximately 3 to approximately 15
degrees Celsius. 3. The system of claim 2, wherein energized ambient air has a temperature that

exceeds thegempenajelegpéiheriaartyshiBkipnthaip lyaABPEYEoNs @l foldetbfaRnisyifmaiely 10 degrees
Celsius. 4. The system of claim 1, wherein_the condenser means comprises coiled type elements having

a plurality of coils. 3¢P6S #hAPEyRRASI LA WhERME®le plurality of coils are formed from cylindrical
tubes of approximately 0.5 to 0.8 mm in diameter. 21 6. The system of claim 5, wherein the plurality of
coils are formed from cylindrical tubes of approximately 0.7 mm in diameter. 7. The system of claim 1,

wherein the &ir enef QRS HTBQASIABHbrivBere!1i/he Al RISLIEIARERY FRRREMRIHEE! SYEETE comprises a

second surface aregeg ahfiehsysiatercbelaiing comprRiss theerata airfaecfistasurface area to the second
surface area is 0.6 : 1. 10 9. The system of claim 1, further comprising a housing adapted to house the

ambient air intake means, the air energizing means and the condenser means. 10. The system of claim

1, further cogprisingha spser@if aldantedincreneibe thto extradiest watete bked 1o Heassystgm of claim 1,
further comprising a refrigerant source adapted to supply refrigerant to at least one of the air energizing

means and the contH%ra%84n8:517: The system of claim 11, further comprising: 20 a first channeling
passage for supplying the refrigerant to the air energizing

10 o. The system of claim 1, further comprising a housing adapted to house the ambient

air intake means, the air energizing means and the condenser means.

10.  The system of claim 1, further comprising a reservoir adapted to receive the
extracted water.
15
11.  The system of claim 1, further comprising a refrigerant source adapted to supply

refrigerant to at least one of the air energizing means and the condenser means.

12.  The system of claim 11, further comprising:

20 a first channeling passage for supplying the refrigerant to the air energizing
means, wherein the refrigerant is in thermal communication with the air
energizing means;

a heat dissipating unit;
a second channeling passage for supplying the refrigerant to the heat dissipating

25 unit adapted to cool the refrigerant; and
a third channeling passage for supplying the cooled refrigerant to the condenser

means for cooling the condenser means.

13.  The system of claim 9, further comprising a ventilator adapted to perform at least
30 one of,

displacing the ambient air into the housing; and



means, wherein the refrigerant is in thermal communication with the air energizing means; a heat
dissipating unit; a second channeling passage for supplying the refrigerant to the heat dissipating 25 unit
adapted to cool the refrigerant; and a third channeling passage for supplying the cooled refrigerant to the
condenser means for cooling the condenser means~13. The system of claim 9, further comprising a

ventilator adapted tgjetfRithabifprht3irane e tisagng the ambient air into the housing; and 22
directing the ambient air into the housing. 14. The system of claim 13, wherein the ventilator is further

adapted to regulate a volume of ambient air across the condenser means. 5 15. The system of claim 12,

further comprising anasjriaroralenadapiaebionsanr@nthastsrbrobiRedsliory asjunte the first

channeling passage. 16. The system of claim 1, further comprising an air filtering means adapted to filter
10 the ambient air. YUFROEIRIBINER KIS, RE-GAIEBRRLIEHYS a controller adapted to control the

system.sl5 18. The system of claim 17, wherein the controller includes a microcontroller. 19. The system
of claim 17, wherein control of the system is by way of. s_electig%a mode from aéglurality of modes. 20 20.

The system bPclaiml RS AR DS FRIBRESING 30 SLHALMRINE ARRET 2068 R de and a
suspend mode, whetekuthe effigient mgelaris inelantetiryhaaningirgnpbisajeir temperature is greater than a

first predetermined temperature threshold and the ambient relative humidity is equal or greater than a first
16.  The system of claim 1, further comprising an air filtering means adapted to filter

10 the ambient air.

17.  The system of claim 1, further comprising a controller adapted to control the

system.
15 18.  The system of claim 17, wherein the controller includes a microcontroller.

19. The system of claim 17, wherein control of the system is by way of selecting a

mode from a plurality of modes.

20 20.  The system of claim 19, wherein the plurality of modes include an efficient mode,
a low mode and a suspend mode, wherein the efficient mode is selected when the
ambient air temperature is greater than a first predetermined temperature
threshold and the ambient relative humidity is equal or greater than a first
predetermined humidity threshold, wherein the low mode is selected when the

25 ambient air temperature falls between the first predetermined temperature
threshold and a second predetermined temperature threshold and the ambient
relative humidity is equal or greater than the first predetermined humidity
threshold, wherein the suspend mode is selected when the ambient air temperature
falls below the second predetermined temperature threshold and the ambient

30 relative humidity is below the first predetermined humidity threshold.



predetermined humidity threshold, wherein the low mode is selected when the 25 ambient air
temperature falls between the first predetermined temperature threshold and a second predetermined

temperature threshold and the ambient relative hurgl' ity is equal or greater than the first predetermined
humidity threshold, wherein the suspend mode is séfected when the ambient air temperature falls below

the second predetermingsiéaiveiainre thigrbioddmpAsing ambieihgadeatye tipidiy is Brlow the first
predetermined humidity threshold. 23 21. The system of claim 1, further comprising a vibrating actuator is

disposed in the vicHEY HNGFRNASEES SRS, 22. The system of claim 21, wherein the vibrating
actuator provides quivering effects 5 to expedite a water trickling speed on the at least one surface of the
condenser means, thereby allowing the at least one surface of the condenser means to be re-

conditioned fdr condBASHFNAREFGHB G WNFHEBARS o RLE AN BRI AFRY GFa Y MRS 23. The

system gf claim 1 fustbescempiidng aidRRsY opeobrtiRMPREBILRRGRsY I IHeMPR@dapted to measure
the ambient air temperature; and a humidity measurement device adapted to measure the ambient air

relative humidity |EVER1S1 B19E0X QR Res L s HERC . SR BR SR E S MRS IChE ifftake device:

an air energizer; angbnaicionede nsetorfendisgaiatidie ajoanpr theasis glisrpaaditntag prophesy of the
ambient air intake reo\f)ife?é 25. The water harvesting apparatus of claim 24, further comprising a housing,

10 23.  The system of claim 1 further comprising at least one of,
a temperature measuring device adapted to measure the ambient air temperature;
and
a humidity measurement device adapted to measure the ambient air relative
humidity levels.

15

24. A water harvesting apparatus comprising:

an ambient air intake device;
an air energizer; and
a condenser,

20 wherein the air energizer is disposed in the periphery of the ambient air intake

device.

25.  The water harvesting apparatus of claim 24, further comprising a housing,
wherein the housing carries at least one of,
25 the ambient air intake device;
the air energizer; and

the condenser.

26.  The water harvesting apparatus of claim 24, further comprising a reservoir

30 disposed in the vicinity of the condenser.



wherein the housing carries at least one of, 25 the ambient air intake device; the air energizer; and the
condenser. 26. The water harvesting apparatus of claim 24, further comprising a reservoir 30 disposed in
the vicinity of the condenser. 24 27. The water harvggting apparatus of claim 24, further comprising a
refrigerant source coupled to at least one of, an act@ator valve; and the condenser. 5 28. The water

harvesting apparatuh@{rinhadedtiigapsaatnsisndaamheal dinpnaioteprisiieewiegetamt least one of, the
air energizer; and the condenser. 10 29. The water harvesting apparatus of claim 28, further comprising

a ventilator dispos&@HraIrQURSHI) 8 eastistissipating unit. 30. The water harvesting apparatus of
claim 29, further cogapidsinthARaRrdIaMgt 15 disposed in the vicinity of the ventilator. 31. The water
harvesting apparatus of claim 24, further comprising at least one of, a temperature measuring device;
and a humidity med886ABY8BAEe. 20 32. A method of harvesting potable water from ambient air; wherein
the amlgent air is characterized by a temperature and a relative humidity level, the method comprising:

28.  The water harvesting apparatus of claim 24, further comprising a heat dissipating
unit coupled to at least one of,
the air energizer; and
the condenser.
10
29.  The water harvesting apparatus of claim 28, further comprising a ventilator

disposed in the vicinity of the heat dissipating unit.

30.  The water harvesting apparatus of claim 29, further comprising an exhaust

15 disposed in the vicinity of the ventilator.

31. The water harvesting apparatus of claim 24, further comprising at least one of,
a temperature measuring device; and
a humidity measuring device.
20
32. A method of harvesting potable water from ambient air; wherein the ambient air
is characterized by a temperature and a relative humidity level, the method
comprising:
exposing the ambient air to an air energizing means;
25 increasing the temperature of the ambient air by way of the air energizing means;
channeling the ambient air for thermal interaction with a condenser means; and

extracting water from the ambient air.

33.  The method of claim 32 further comprising at least one of,
30 channeling the ambient air into a housing;
filtering the ambient air;



exposing the ambient air to an air energizing means; 25 increasing the temperature of the ambient air by
way of the air energizing means; channeling the ambient air for thermal interaction with a condenser

means; and extracting water from the ambient air. 33, The method of claim 32 further comprising at least
one of, 30 channeling the ambient air into a housing7r, iltering the ambient air; 25 regulating the intake of

the ambient air; supplyifthg fiesriRIRST trReURERAtER;supply of the refrigerant; channeling the said
refrigerant to the air energizing means; 5 heating the said refrigerant; channeling the said heated

refrigerant to a heat tBYHAGEIAS ¥Yoling the heated refrigerant; and channeling the cooled refrigerant

to the condenser megortiHg 8 sUpplynethes efridaian82, wherein the temperature of the ambient air is
increased by approximately 3 to approximately 15 degree Celsius. 35. The method of claim 32 further

comprising at least G186 @RSl e aaiBdPs AVBP 2 BEBRASair; and 15 determining the
relative humidity levehahi@asaiiestjjérag- The method of claim 35 comprising at least one of,
analyzing the said te%rgﬁerature of the ambient air; and analyzing the said relative humidity of the ambient

air. 20 37. The metRBF NGRS RSN RIRILE TR RN R PeRLASSIAY W 40 of claim 1. 38. The method

of claim 32 further egpIpfisingreleatiatrigeregend operation of the water harvesting system from a

lurality of modes of operation, wherein the mode
P Y chaRneﬁng the coolec? reergerant to the condenser means.

10 34.  The method of claim 32, wherein the temperature of the ambient air is increased

by approximately 3 to approximately 15 degree Celsius.

35. The method of claim 32 further comprising at least one of,
determining the temperature of the ambient air; and

15 determining the relative humidity level of the ambient air.

36. The method of claim 35 comprising at least one of,
analyzing the said temperature of the ambient air; and
analyzing the said relative humidity of the ambient air.

20

37.  The method of claim 32 performed by the water harvesting system of claim 1.

38.  The method of claim 32 further comprising selecting a mode of operation of the
water harvesting system from a plurality of modes of operation, wherein the mode
25 of operation is selected based upon at least one of,
the ambient temperature of the ambient air; and
the relative humidity level of the ambient air.

39.  The method of claim 38, wherein the plurality of modes of operation includes an
30 efficient mode, a low mode and a suspend mode, wherein the efficient mode is
selected when the ambient air temperature is greater than a first predetermined



25 of operation is selected based upon at least one of, the ambient temperature of the ambient air; and
the relative humidity level of the ambient air. 39. The method of claim 38, wherein the plurality of modes
of operation includes an 30 efficient mode, a low m%%e and a suspend mode, wherein the efficient mode
is selected when the ambient air temperature is greater than a first predetermined 26 temperature

threshold and the agrajRpiHRREHEsHUM S tifcmvRbAr GIEAeMNAMN Ry ikigRE O @eRisadmmidity

threshold, wherein the low mode_is selected when the ambient air temperature falls between the first

predetermined temPETRIFESTRIFRUISHI A HAK LY BN 1B r S dtE mMiRe dPv ARBErIR s R WBRN and the

ambient 5 relative hjenigibidst epehflegiemécratiRae thedirsiconeste ridetaedifamigiyerditeshold, wherein
the suspend mode is selected when the ambient air temperature falls below the second predetermined

temperature threshBIESHUCABLAHBRAT REESERIRINERRIREFLHSGhesRALY ARETBEAMARRY humidity
threshokl. 10 40. Thaameshrenpdiglairqal whereitatnaagicrpsrpaniabihtnaeHgsdsgontrolled by

computer software. 15 20 25 30 . ) )
threshold, wherein the suspend mode is selected when the ambient air temperature

falls below the second predetermined temperature threshold and the ambient

relative humidity is below the first predetermined humidity threshold.

10 40.  The method of claim 32, wherein at least a portion of the method is controlled by

computer software.

15
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