SYSTEM AND METHOD FOR PRODUCI NG WATER CROSS- REFERENCE

TO RELATED APPLI CATI ONS Thi s application clains the
woensfnzé490f U. S. provi sional application Seri aPChwsS2005/030529

60/ 606, 326 filed August 31, 2004; U.S. provisional

application Serial No. 60/619, 264 filed October 15,

2004; and U. S. gr oVi si on ﬁgl ication Serial

60/ 642, 597, $YSEEMIANRMEHIHODHOB, P%@HC&NQ/\M%ERS

hereby incorporated herein by reference. BACKGROUND OF
THE INVENTION 1. Field of the Invention The present
invention relates to a system and nethod for producing

ol [ ect od 1 rOROITROEPRE NG Ag ok RoR LY P LR A TGRS

exenpl ary condensation system provi des a surface
cooled to a tenperature that is at or. Iﬁgvthe
Pret

poi nt of i ncorHgapRlication; chagms,de) ak‘ﬁ%ﬂ/\ﬁ’f IHQV‘éHn application
the S‘éﬂgf NB9 6@f60@'3@6 GllePhuPfd O, OGY; C@W @%ﬂhoﬁﬁ%ﬁﬁcatlon Serial

t he condensati on of water vapor fromthe air and
ijec MNeadd/619, Zﬁﬂefﬂadﬂﬁtcnhee 1502041 ayd S tprevigion, apph@atwn Serial No.

det ég(ﬁt‘%;ﬁ% v @1% r;‘gy zﬁ’oﬁgﬁ éa%h \?\)Ig?/grcﬂ%h@e%%hncgg)orated herein by

I nt refdugreed. i nto, or renoved from the volune of air.
Exi sting water generation systens collect water vapor
fromincom ng airflows using conventional condensation

systens that |owelg4ERGROPSDADHTRIDINYRSATON air to
a tenperature that is at or below the dew point of the

air. Therefore, the quantity of water produced by such

systerrs %ﬁgﬁrgﬁdﬁp Vtemaomum dity of the anmbient air.

The y an enperature of air varies, however,
fromegl on to region, with hot and humd air in

tropi cal and m-tropical.re and coaol.er S .
Whumid air in eﬁrei?é‘ﬂné'e%tfo I%La %&PIaéysp?ﬂ’eantdelﬂ?}g?cgf%rp@ducmg
and gwager vapor content of air also varies widely with

seasonal weat her changes in regions throughout the
year.

2. Background Art

Conventionally, water is collected from air using condensation

systems. An exemplary condensation system provides a surface cooled to a

15  temperature that is at or below the dew point of incoming air. As is well known in
the art, the cooling of air at or below its dew point causes the condensation of water

vapor from the air and a decrease in the absolute humidity of the air. The humidity

of a volume of air is substantially determinative of the amount of water that can be

introduced into, or removed from, the volume of air.

20 Existing water generation systems collect water vapor from incoming
airflows using conventional condensation systems that lower the temperature of
incoming air to a temperature that is at or below the dew point of the air.
Therefore, the quantity of water produced by such systems depends on the humidity

of the ambient air. The humidity and temperature of air varies, however, from
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As a result it has been found that the water

di spensing capability of prior art air-to-water
wgenmratdomg systens is severely inpaired in regConS2@8030529

seasons of low hum dity. Conventional machi nes only

produce enough water when the humdity is above a

certain threshold percenta e. This is too high a

hunit68iey 19 Exeaen, (il ot %ﬁ*ﬂthémk}‘éﬁ’tfrlﬁlnlo&?ab%ﬂq S&FH@E.OPml regions, and
thergB,r §bq§i Hgll‘tg g%}lté"ﬁsthé &ofd USRE WmPeRkrufPRH water vapor
conner0|a and residenti urposes and in certain

por tdootest ®f alhellsmwhdewmd@théh hagasatial yweaghes| chiaggesoym regions
Ther forﬁouttge{/eear' s a need for a system and nethod for

pr odfi&t even when the humidity and dew poi nt

of anmbient air are | ow. SUMVARY OF THE | NVENTI ON The

T duc ng vt eh SvSHIHER here AR LC AAET ABReR SR, gapebiliy of

of QRtairdiolwAECecnMting SRtdniVie RéVePEly dnpirddl 8 ¥eEl68s dhd seasons
met hod for producing wateér” that includes renoving

wat exf lpwommnaidity r sConyientional niashings nfyi produes @t@g@ Wi#{ee fyhen the
| nCl gxﬁaltfﬁ%%&@%ﬁétaﬁ ﬁﬁ'&hoﬁﬁé@?g&ﬂfta%%ﬂﬁ [s3h g%%huolﬁﬂfgtdlty level

to a desi’ccan ncreas
| easbr slonxe obnttdiled desddiogs nherebit rehdeasitg th@macluﬁestlhss useful for most

esi ccant h ng .i,ncreased wa cont.ent
1 o e AP AP DRt sy i, SRS Boseighs oP e Rt Where the
evapinalirpevef iswgker from the desiccant into the
second airflow. This al so i ncreases water content of
the second airflow. Water is then renoved fromthe

second airflo R % fe tﬁére"i?gqfee&?@z?ﬁysstérﬁ ah@%& gproducmg

The invention er’ provi des a met or pro

wat ewatess¢weg vehesythe Bumidityl andidey fdintsaf aatders eroard low
chanbers and a heat exchanger. The nethod i ncl udes
passing a first airflow through the first chanber. At

| east sonme of the fRUMMARY OF THESINVERTION a
desiccant in the first chanber. This renpves water
fromthe first airflow and i ncreases water content of

1§ he desi ccant. Tlﬁtcprleﬁﬁﬁnv%ﬁ% ovide8 adgsibCARI mARYd RS dproducing
I ncreased wat er ntent is introduced’into the secon

charsaser evansdeoribte humidigvandslepapaiatdofiamtdeniain 4re 1e€cond
chanber to facilitate evaporation of water fromthe
desiccant into the second airflow The second airflow

i s passed The invention also provides a method for producing water that

includes removing water from a first airflow using a first process which includes
exposing at least some of the first airflow to a desiccant. This increases the water
20  content of at least some of the desiccant. At least some of the desiccant having
increased water content is introduced into a second airflow, thereby facilitating
evaporation of water from the desiccant into the second airflow. This also increases
water content of the second airflow. Water is then removed from the second airflow

after its water content is increased.

25 The invention further provides a method for producing water using
a system including first and second chambers and a heat exchanger. The method

includes passing a first airflow through the first chamber. At least some of the first
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t hrough the heat exchanger after its water content is

increased. This facilitates cooling of second airflow
weandemaaensat i on of the water therefrom The POYARIS2008/030529

al so provides a systemfor produci ng water that

includes a first chanber having an inlet and an outl et

for facilitati ng novenent of a first airflowinto and
out agtlophie ckpased tchdasissant irHie firyisthambay. s bhis KrmQitrs gvaer from the

desig h_g'gtaﬁ%ﬂ&@ RAR! e RlseD &G #dﬁ?ern@ %ﬁ ¢ dés‘iEchtt h %t fiddsBtome of the
cha e ow

or renoving water from't first air
nmov idesjc¢ant barghg tmeeaﬁetdr watec bantre s inxodeeedridtodhamdsend Ckamber. A

confiqgured fo receive,a ortion of .t .

oo st R o i T i tne B8 beoB XhirBR &y fablfite evaporation of
i 1 Q8. frdiehs eesibehnE haoties sddded dEdWaANThe |saiondruiirﬂ®lw is passed
outlet for faC| litating novenent of a second airflo

" nt GiaHeD GhR heA CRAANSECAN e ContERl § IakeAIh af B facilitates
evar&e&ﬂg ansees GRS w faﬁ@%ﬁd&ﬁsa@f%ﬁ'o?@l?é"&/aﬂep iehGragcond

chanber G nto t e second airf A system heat
exchanger is configured to receive the second airfl ow

fromthe Secp% Cﬁ@?%%’n gg Cl:%rg\\ll\lflg?ée: iral 3{15?&1? 6P %&t‘)ﬁ%len%f water that

t he second ai erefro
pr edadliddsnvignt cloimbed htiviag an riolei atelsaraosies f(ﬂnﬁaélditating movement of

extragting water frogmair stem i ncl udes
1%esiac§1§ﬁta“é]8]""l 8¢ 28 %%@? Wﬁ%?lémpeé sgﬁ‘? dy%%‘gl %&mcludes a

or %ﬁb&a‘h@@& 2! it bARe 'uﬁr&%l@&f' aflo e BRY $hedbeCRRt@®bying water
wth a fi rst air stream and wherein diluted desiccant

i s (rasmlule dirst Aiglovp movingediroughathg dipicehmmber e gbiepeudi @mber is

cha

¢ he CBfieurdfy AL E GO b Do 0NiIh ARY B0 pater from

phy shefitst amﬂb\ac ﬂ“hmsedmné chamberdndudes ah idemndwheudetfor facilitating
umd air oduced. The hum d aif stre

19" sk et St RGEr S, Mo 25t he SicoRf Ty, A7 acitiates

vapkapcraeefard ffdRMhé Besikuan th Bler seBbrEaambdi€into the second
present invention also provides a ast em and net hod

f or appdlewi nty sufiendgat f%cphangm i§ canfigured tocteseine fhersgeondgpigflow from
sui ttﬁl%&e%of?c? &l ?I?t% Lnd R Blhiftdte %?cglkfg'tﬂhhg BRARS LG EBR o extract water

absorbs or adsor s noi sture e alr that conmes In
contthertfromt h t he desiccant. In one enbodinent, the air
contacts desiccant by punping air through a contact
surface, such as a sponge, nedia, cooling coil, or

20cool i ng tower ,THelpaéseh@igvention further provides a system for extracting water

from air. This system includes a desiccant collection chamber wherein a solid
desiccant or desiccant solution is exposed to physical contact with a first air stream,
and wherein diluted desiccant is produced. Also provided is a desiccant
regeneration chamber. The desiccant is warmed and introduced into the second
25 chamber. There, the desiccant is exposed to physical contact with a second air
stream, wherein humid air is produced. The humid air stream is placed in physical
contact with a condenser so that water vapor is condensed from the humid air

stream.

The present invention also provides a system and method for passing

30  ambient air into a first chamber having a suitable desiccant material therein. The
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desi ccant dispersed therein. The desiccant and/or

first chanber nay be cooled to enable the nore

wohbiconent transfer of water fromthe air to tReT/US2005/030529
desi ccant. The desiccant absorbs or adsorbs water from

the air, thereby transferring latent heat fromthe air

as the water undergoes a phase change and condenses

out desiceans absarbs Meadsors mplstuaR BoacRARIThaY cames;ipgpntact with the

Cha'ﬁgﬁEca?ﬁ € 884 gﬂbocﬁﬁﬁﬁ Bh&aft ?hﬂa@tg d'es@ca’nt P? ghinﬁ%g air through

that I's not ase on a c ange of state-|
pr o cbathct mrfaee, sich as Ibpongesmleduangoalmg,codooﬂ exliag tower, that has

drawn .out fromt e pow hydrous

deo i dispristd Teiny HRtBTEe apF B PO R by cooted 0
And cgehls thé afst effigentt Wardfs asfonaet Mvmbetic aifhe weaesidcant. The
chanber transfer occurs either through

or desiecait ghsopbhon adsortseWalse ATomy U &4 @E’Eftbiy rrag %”Hng Yatent heat
par tffJnil Bl Q?Bé’vﬁﬁ:nwﬁtgle%ﬁde"réées% abd 8y g@ ARG cERRTOKT Sut of the air.

he val ve openi ng enabl es” equal | zat1 on of desi ccant
I ev@esausn thhalesiceant anddprt fiest Shawher aicaednded, SPRgiblgegooling—i.e.,

fl ow ous .desi ccant cur t
ChaipSing B4t R RucReE SRR cBiet bR shfeorTh B ool kg 19 e air. The
(ﬂeSlremC% &guabélé@airiindidua dundradi &rétfelfsscha'ﬁ’(her.dl ff used

or punped hydrous desiccant in the second chanber can
be heated and then again exposed to air. In one

enbodi ment,  t hg,eqR% 15@RRs deSicGRF éﬁlﬁ@ts bithe bbiién bR {HRIfirs chamber
of the second chanber. A heat exchanger such as a

heatihdgetsl @msfarradaions sedead §balaperof Thy qewnd champelc apsfer occurs

fall 0

B S ASIC AT ¢SGR CHERUALL B Tyt n

hot pattivich dtweerathd fatsisand thg espeot cthaglbstsbsTthalab lopening enables
nhydr qus .desjccant. The desi ccant .can be intraoduc

1f e GRS AR Loo5 15H HODh J0S G dBt prand Bhasihfoyghe net flow

the o@ﬁ?&hroﬁg déﬁédéhﬂ Gccﬁﬁrfr&ﬁ@mlﬁt clddgbek itd Gle s@&lﬂﬂ%ﬁmﬁ&yuntll the

i ncl ude spon ul ose material through which

hyd ﬁ%‘teé @f dhfs gésé%ﬂﬂtlt pavadipesatiethe dmcftaalb@bﬂ | dbg daﬁfu&eﬁear pumped
bOt th%}o%fs dEQFca?xp ﬂ{l]ﬁﬁ@ secc%%'ﬁtcﬁ?ﬁﬁéﬂ & l%r%és&% a‘i’l@sthé‘rpé%ﬁn bxposed to

to sinp ormo from pol
W t Iaurn Immembodment dhe dés,lcctaheisfspr@tedant@ the dntadjor of the second

PRt T B 2SS YRt B AR DT My of s
out defictdne fhilingt fréMafibeiozand, theehokiglorang howtereadlisorbed or

adsorbed into the desiccant, generating hot humid air, and also regenerating

substantially anhydrous desiccant.

The desiccant can be introduced into the chambers by any method
25  effective to achieve the desired result. For example, the first chamber may include
spongy cellulose material through which the hydrated desiccant percolates down to
collect at the bottom of the chamber. Alternatively, the desiccant is made to simply
drip in the form of drops from points within, such as the top of, the first and second

chambers.



manuf actured in the second chanber, to effect

transference of thermal energy between the two air
webtn@are4owi t hout bringing theminto physical cegarasko0s/030529

with each other. For exanple, a heat exchanger, such

as a radiator-type exchanger conprising a plurality of

tubi ng or pipes, can be used to bring two air streans
into thermal CHift BEEN TREIHOR CaR aSAJITHEE dh, (FRREI AT " differential

fr orgeli&nSh V\g Qﬂd aflt Q@fﬁtﬁg ot tH@ fiPRTRERALENRUER nbher and humid air

radi at or, atively cool, dry air contacts
t he manérchnd fladhs so¢ont1h@hanﬂvdr atooetfadt dransteence tafathermal energy

e. dr St
rcouerbt i ot bt Vb el B R el pract with each
$xc hygiig e For BkAnple ket wathedget hvath o d peliatevimpd exchmigdescdmprising
in a condensate coll ector ternati veI the hot .
hunidPIr3lite gh CHdng Pf ea%eé»dcanﬁlb 2B OTIRIGRHE SERIR fito thermal

sur faa@st. ofrh@ hBﬁé’xI ar@%efeblﬁfmldwﬂoaﬁhe@em&%@m@f can be passed
that are cool ed usi 1|§I] a suitabl e cooling process such
@

as dhrygh thetradintongwhilahg selabrln Pom ddiyrpit eagsacts the outer surfaces of
ther ﬁré)read?a (EJ \113 a%hgﬂﬂ{ﬁﬁtdﬁ'a\z\/?ﬁ Be Hf nﬁf’ fI‘OHl the flrst ch er ThlS results

refrigerant-expansi on col ystem
10 o percendesisatforoofitwatar yagsiiih Ithe heat iwclmnger mO llqmlsltwaﬁeuethat drips

enbodi nent of t.he r sent nt i |I|

P Sl eolberin G DnTasne colt e, SMefaRd oy hof Ffi air can be
vat @firecRACHN BbristtYthe | dbvRRRBIE QGifARE of &OREEABRADMALRBEL as an
fromthe condensate collector is exposed to sui tabl e

uI t rexaparaloe: thaiws cpelad asing g suiabie cROling Rrogess sreeas ¢essic boiling
U.lC{Sr ﬂalﬁ?é'drlﬁ lﬁllbeg' t%EI?ﬁ%?&'t&C QAan Sﬂ@ﬁteﬁl]p(;s, Fr)%lfgléeérgnt—expans1on

Add I ona radi a wat er 1's seri

13 hr @oghon an3h athensystdn kh@wn topersomswd ordimtrynskmant ghe anid
Vol atil e Organic Conmpounds (VOCs) and a plurality of
m neral cartridges to mineralize and/or vitanm nize the

wat er. The purdflegd oas@nibodigenk oZ €k pRb@E inventioh kactedlize and
in a first storage tank. Additional Irﬁq.qlthe wat er cﬁ
pasJUET e eRNGENEH WG EnBRNSFAtH BRI W idnm YAl o ragPordingly, in one

the dridodimét o&ﬁﬁggnsteg@%ﬁr ou ithd J&Hkﬁsjaﬁe Jomeabr Re2paLA to suitable

tank 1's recircul ate t he uni t
pr edréurewmlertéw\/i) madintier a:TﬂVtumtetotfteertm wetai fromdailrmﬁgl ngeroscopic

2(}(\1a nve ﬁgz}nésﬁn %%g tio z%(ljy 4 ﬁ%({retn& w%[er éerF%l? Vyaea{slged thtﬂl]léh a charcoal

I N diler eotyeshion® Bbntaiddadts ﬁﬂdJWbtalmee Drgz&ilc ﬁommgﬁdg &VRC's) and a
IS grav cond .col d st oci/glge t ank

merpéur,ailt}y gg ggpeltrglte?ar%}c%% {9 n‘[ug%raﬁ;ﬁ an vitaminize {he water. The

purified and mineralized water is collected in a first storage tank. Additionally, the
water is passed through an oxygenator before being stored in the first storage tank.
25  Water from the first storage tank is recirculated through the UV unit at

predetermined intervals of time to maintain quality of water.

At least one embodiment of the present invention can also dispense
hot and cold water. Thus, in one embodiment, water from the first storage tank is
gravity fed into a second cold storage tank from where it is further gravity fed into

30 a third hot storage tank. Water in the second storage tank is chilled using a suitable

cooling process such as Peltier-effect or chemical/magnetic cooling, by the use of
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a third hot storage tank. Water in the second storage

tank is chilled using a suitable cooling process such
weaodsaht4oer - ef f ect or chemical / magneti c cool i ngCThB2608830529

use ofa typical expansion-evaporation coils, or by any

ot her nethod effective to achieve the desired result.

The cold water is then dispensed through a firs& ) .

chi 1%¥PI8F SXNINYBR-CVAMOEHIONLR1E, OF by FMheotfie mgthod gifeptive to achieve

heatigd jbQry ARSH " efhd E8TARIAEUTEhBY d?stphﬁs%ai tebugh "Bk childproof
and di spensed through a second spigot. Anbient

p [ .
t enpseigat.uAdsonataser in shegthirg éankels heatethiorshdesyed tomepesgiigdyy a heating

wh e ‘ h .
i 1Pk Seied Y6 8 ot AR B R Rpyrarbfiater is
5 i r slisgeheadafgemttbabecordsgigotdivireagiower i dipalivsed tb hhohgiing element

thir l.got to provide ter at anbient tenperature.

The BRI il Bt SROHHCR 4 D s eV E g P A€ At ordiee fank can be

pr odigketly @ispéﬁ@dltm*ongﬁiu@ﬁiupgp@cﬁt Wk @fidé varsr ax iebleal temperature.

sources 1n the event of | ow condensate formation.

Accordi ngly, an external source such as a nuni ci pal

supply faucet A : ek di c :

fittings to sur{)%i @teg%lg gﬁ‘%ﬁ%‘ﬁ{la W%l?g rb%t %&{f%g@inﬁsémvme for the

st oriageductink . ofBRIafE DESCRtPlaONo@EeT HiE thRANENGST Ab@UREdensate
is.a sinplified.schematic representation of. .a wate .

16 odaBriPILy ek OO aRE ORI i has frndlipPal BbBly faucet i

I NV eth b, thiou@REicR-discoan&t Ra MR ke subpnsubP1siand] Mahite to the first

portion of the systemshown in Figure 1; and FI GURE 3

i s Styaget®@ki ¢ drawi ng showi ng another portion of the

system shown in Figure 1. DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBODI MENT(S) Figure 1 shows a sinplified

schemati c di agr BRIGF RESGRETIONMFCTHE BRAVEINGD i n

accordance with one enbodi nent of the present

i nvention. The system 10 includes a hum d air

manuf act uric ng BIGURE 1%4? al v@aiptifiee xdcharahtic memte@%eati:bﬂ, ofaa water

wat er purification an iltration stage 16, and a

Lvat dirodHcingetsionysicagrlanss Wik e B MO or o det ai |

bel ow, the hum d air manufacturing stage 12 i ncl udes

processes for renoving noisture froman anbient air
mass, and tran3AIRE gs pischamagic siovingrshawinges Bombipn @f e system

of is ial. The noisture collected in the
AR PRNke TRLET

desi'ccant

FIGURE 3 is a schematic drawing showing another portion of the

system shown in Figure 1.
20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Figure 1 shows a simplified schematic diagram of a water producing

system 10 in accordance with one embodiment of the present invention. The system

10 includes a humid air manufacturing stage 12, a water extraction stage 14, a water
purification and filtration stage 16, and a water dispensing stage 18. As described

25  in more detail below, the humid air manufacturing stage 12 includes processes for

removing moisture from an ambient air mass, and transferring it into another air
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I's evaporated into the second air mass, which results

in the generation of warner air with higher humdity
woOheos/2bw4i ni tial anmbient air. The water extraeCrms2005/030529

stage 14 includes a heat exchanger or absorber that

cools the humd air stream manufactured in stage 12.

The air streamis cooled to its dew point, thereb

Y.
r esunash Ry upeolgotngisan magniabt Thameisturg golecigdqn the desiccant material
pr Oq%é:xlakf? 1Qfin o tHé"b oM@Lif assT %l&?ﬂ%gﬁgﬁﬁ thd %éﬂl&‘aﬁo%? Qhrmer air
may be tiltered and/or ot ervvlse purified stage 1
by awith mighdrehungiflity thranfthe atitidmandmentar. fi | trati on
devi ces. Such devices may include a bacteriostat |oop
whi ch serves to destroy adventitious |iving organismns,
and filters whihehwdted dx@racthor stagediisintiabbsea hem‘emﬁan@‘rtcﬁ.absorber

Filtration and/or purificatiagn tens u n stage .
516 dhat cpels é@ﬁh‘%@%@%%@%%’é@%’éﬁﬂ%ﬁ?% 5T, ﬁalr\%%%m is cooled
heus pagk i tﬂ&@b@Yesm@ﬁlg %‘@dnd%aﬁ&?@f \Eﬁ’t@f‘ d@dr QRd productlon of

(NS Standard 5 recirculation g&
pr oViquildwater.r @hcr c@mdeaseé ligist wetecmay éﬁ @I@d@ud/ Of cherWISe purified

g:;lﬁ? g%gﬁgg bg ur gfb\é¥ g%ﬂi@%@g agh/t%gﬁﬂt?étﬂglt %énvg&?b JS%ch devices

di spedys énclvadect ‘bah:!te:rugtm Slpog otlsich \éar\resum destmynadVesuiﬁnus living

the wat er di spensing .stage can include . e

1Qyui Ok D AR ey Whigh g@e& Wtﬁlae?ﬁlﬁaﬁﬂwn?&yg}m%s&ﬂﬁﬁw and/or
and phﬁﬁ@zﬁfdn%%t@ihb Qed ihils@st hb@ah BOLOEI LR @ I’é@udéetoﬁﬁaﬂﬂnants and
so that the water can be renotely di spensed, and

t hatVQC'sdoanigeelydefiaed by Satioaa, Scianep Fagn@twur{wwtandard 53. A
vvat e e t

gareit SRRk 1o6F Rl SETRORELE bRy hliCs e AMgftate during
andpbhedy\@ﬁmactmtﬂyr action stage 14 in det a|I In t he
enbodi nrent shown in Figure 2, the humd air
manuf acturing stage 12 includes a first chanber, or

150l I ecti on charreayatédis Z@ndmg sﬁl@@@&dalﬁiﬁalﬁﬂeﬁplmﬁlﬁy of storage tank
regeneration chanber 2 The col | ection chanber 20

i ncisydems dn dispeate yates THroNgh sHgost  JERTIRYS cIPmAnES 4n the water
fir sg@ﬁ%@ Q%ezéﬂtl&lﬁde éktmg&ﬁﬂeoug ?urt{g@ kd Pa%flité%@ easy assembly and

cha e ar ows t he col eC|
chamtmnfig@ation. Fiexshldjubingehntatsocbefised 80 ﬁw@d@s@atmambe remotely

Ie%léludggsﬂelx%%%&# ! sekd dgfgf!ef goaug&i %g%h 2((]!“ 1 %@glﬁlﬁ% &x}lg%r supply,

20desicas BOincdLhdrsted @ﬁt@)ﬂ@éﬂ system 10.

Figure 2 shows the humid air manufacturing stage 12 and the water
extraction stage 14 in detail. In the embodiment shown in Figure 2, the humid air
manufacturing stage 12 includes a first chamber, or collection chamber 20, and a
second chamber, or regeneration chamber 22. The collection chamber 20 includes

25  an inlet 24 and an outlet 26 which allow a first airflow 28 to flow through the
collection chamber 20. As the air flows through the collection chamber 20, it is
subjected to a first process which includes exposing it to a desiccant 30, which, in
the embodiment shown in Figure 2, is a liquid. The liquid desiccant 30 is sprayed

into the first chamber 20 via a conduit 32.



into the first chanber 20 via a conduit 32.As the

first airflow 28 noves through the coll ection chanber
waQooswaponi zed water i s condensed out, and col PeTUS2005/030529

with the desiccant 30 in the bottom portion 34 of the

chanber 20. The desiccant 30 is diluted as it adsorbs

or absorbs the water fromthe first airf|l

28.
Al though the dosthechist agfowndtmoyes ﬁr@‘&ﬂhe&\év qoileistg%@l@mber 20,

the p g@ﬁ?é?lt Wét@f’ %%h@é'hsg@ BGCHRY 8818 st heh Hﬁede@fcc§fﬁ|3'0qn the bottom
desi cCants hase desiccants-e.g. , solid and

| i quicdtion\dd/ oﬂémcd:tamhcr 2ht €h¢ ddsicshntei) is\deluted qgrlbaﬂsolé)s or absorbs
the Jﬁes' g{ ?lgl érsgg%ﬂg\‘?/ 83 S%{thcidggltﬂéjh&gc ?H 3(5j§hown in Figure 2

liq ous ures,
sonti Mighidonse pf&ér&QﬁveriUIoh Feotipitdtes thdeasé Lof Gb)id alﬂsiccants or dual

os MLt eotegao s ol and i Rng dericanbimdienal repyp o produce

be efpl ¥Rl rbélﬂﬁhﬁgdﬁ‘@ 'u§é‘@nfn§luﬁﬁfgh3(ﬁﬁlsp(ﬂ Rl Sfsolu'tlﬂoiiiﬂeaqueous
or in mxture e used. Typical polycols i ncl ude

| i quiokitiopsppiahdes, gnréepla%m@tqw a0l M@mm cpegs (ldhd and calcium
| |
O SOy CHBLSS oGP o PR SR N8k b Bl i

1@! yonhy bé¢ emphgtdyl ene gl ycol, di propyl ene gl ycol
tripropylene glycol, tetrapropylene gl ycol, and
m xtures thereof. Polyol conpounds which are normally

solid, but whi Iggulﬁrcﬁs@éh@%ts@m hsAddiyeoOhleht 6r inﬁmxture may be used.
anhydrous l'iquid polyols or liquid hydroxyl amn

may Bipses! polyeslsdincingp ligaid spmpawnds sighiag §3BYlgog glycol propylene

EnEH t e

R

am rgdgcdl nriatidersl glaoal, afrtraa&sdenstgi}’ﬁcé,sdmpﬁczmagimol tripropylene
1§m rgjjlcq?n@frg}?ﬁ%ﬁgle% gf&%blditalrl et'%%?q%:there f1e %ﬂ&i‘n rn%P % which are

or kB lalnd, Mt whtidd Jxre@hﬁﬂ%ﬁntialdp%élu@fe ﬁeﬁqh?@x@ns $1qﬁﬂdqi”¢)lyols or

as nonrnorillonite clay, silica ar, si eves,

Cao liqiseyirey] aErinesp@ay; a0 eAgedw%mpécab@ erecolid Pplyol compounds

PEr Spo %gqint%[ doPRfoY, ]f‘éﬁ('gﬁelrythfcltotl B8d B molddla3 Sh St sBPar8 Typical

n epends

a desir e desi ccal anong ot her paraneters,
uporhydhexyl @npeersamhlée aatlcAnhlaniinkst yuelnag erongethandli anine, diethanol

;;I,@Elﬁlg{;n,y%l%tglf%ogg n%r & n_p{?méé)noﬁ)e Hl%g{lgglgglc { anlA zté,,erand tri,
BaO,isd¥rafdiol Nafd (ﬁrtd@HSQIaerd. fused, CaBr2, ZnCl 2,
Ba( C104) 2, ZnBr 2.

Still other types of desiccants such as montmorillonite clay, silica gel,
molecular sieves, CaO, CaSO, can all be used. As would be evident to persons of
ordinary skill in the art, the selection of a desirable desiccant depends, among other

25  parameters, upon the temperature and humidity ranges of ambient air from which
moisture is to be absorbed. Still other exemplary desiccants comprise materials such
as P,0s, BaO, Al,0,, NaOH sticks, KOH fused, CaBr,, ZnCl,, Ba(ClO,),, ZnBr,.

As noted above, the desiccant 30 is a liquid desiccant, which may
comprise an aqueous solution of 40% lithium chloride. The desiccant 30 is pumped

30  into the conduit 32 by a pump 36. The pump 36 pumps the desiccant 30 through a
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As noted above, the desiccant 30 is a liquid

desi ccant, which may conpri se an aqueous sol ution of
woQboslaédisum chl ori de. The desiccant 30 i s punpew/usmios/030529

the conduit 32 by a punp 36. The punp 36 punps the

desi ccant 30 through afirst heat exchanger 38 prior to

its introduction into the collection chanber 20. By

coolﬁratghetah@ccdi@gec S8mpriosa it4 ingrodnetiontintotthe eeltasiien \ﬁ)aztr@ber 20. By

fr on1t r.f4-0 S

s Topilfs e iRl 207 s 2BakD ok PERERE Fdor o Y6 Bl iow 28 5

38 Vh@eseddw ﬂ81d4@uch4é% a reifidgetent m;ami:ed&ﬁmlghakmhm exchanger 38

t he heat xch nger to .a tenperatu oy t hat
tne 4 perdtils A e 2 ne isiEeant e copied fed B1p Py Sihitger 38 0 a

Fooligdp@saturd baw I8 of Meot@hait ey 29! hedid @%, Qﬁ@ﬂbﬂ’cﬁw 28.is cooled
As an alternative to the heat exchanaer 3 heat

excarigeassanyhroughp e eelldction ¢bamher 201 | 82 tamoﬁt%%%etp the heat
20 t ct‘fa% ler §€{1ea3,%'aa?7{ch§héefr lx&? l?egg%lgéerdgﬁ%ﬁri]%’ ghetcl{%)(laﬂe&lo‘hoc‘?llamber 20 to

t he eS| aye

col lceot the mlrﬁmmﬂm&r 2@0irectlye or epeod thetdesiccarh 30tadter #2s sprayed into
al sq_includes an.inlet 44 and an outl et 46, which

f aci§ ?‘glleé UG (ARt 2 ‘Qf a second airflow 48 into and

out of the regeneration chanber 22. In the enbodi nent

shown in Figure 1, the two chanbers 20, 22

1Gonveni ent |y dingFBaBgrasion shamberaiicaisoingldes g‘éﬁ@@ 44 and an outlet
hougjgn gwl?iglg BEf ‘f\ﬁg nm@)ﬁ?nén‘f\nofctﬂ%&{cf ahPow?ds! Hitd and out of the

partitfion | ch ows th drous desiccant from
t he regantmtion omnatieadBein B embodimentishowl #sFiguent, thetwhehambers

reg t|on cha r..22 vice ve e

t he 2D i BTSN e kool PR mslol RN 0, Between

may thetwsedniberscam e & a pdr€tibh 63y whickl @Bbws ﬂi&thyhﬁiueﬁlemccant from
the two chanbers_ 20, 22. In the enbqodi nent shown j

1% g GRCCHECRMETEPE 27 (6 Fiisvigh FRSiRSaTtaR (e ERFPEEER SR 22, and
CONGRAM Jedd. %St@cfid (tnhlﬁe ﬂ%‘tlﬁﬁ@ a 38v¥Bt Gihet ﬁo@%@h@&ﬁﬁwce may be

t hrough osnotic hus, the desiccant 30 in
col lused tconomndrtb@ﬂowoﬁ éesmantr%qﬁwmrytwutw@t @@H&)ﬁtﬁ 20 22. In the

ren %grg,%g% O;Sfé@%lo éélﬂ‘f) afl digtd Qrtm%nf 5? aaglg(!v@ ofor %&‘Qﬂ}atlon in

e’in a openi
t he cpadentratiomobihe d'EI;necafnlt Gatwlndmsbehmsetﬂthrwgiﬂbsmotlc flow. Thus,
measurg the t erature differ e{ h@l bet we

t
2 a i fesicignt 5N oG aonAREI0o R Bty Bacby UYL iR gendered

heatipdffied.e'n a@bhu@ﬁ di fiaP ndt RBowhy graQfbet BpI@paNtd Bperate in an
54, via a float or some other structufe, it is

pos $ipbhiag 56 jusifelosnthe parEiaiedR e Ehofloateanibg|used ishelp measure the
tr arﬂ&fl{?&‘&ﬁﬂ‘ﬁ differential between the two chambers 20, 22, and to control the degree

of sensible heat transfer. By modifying the size of the opening 54, via a float or
25  some other structure, it is possible to influence the degree of sensible heat transfer

and further optimize the system 10.

As with the collection chamber 20, the regeneration chamber 22 also
includes a pump 56 which is used to pump the desiccant 30 into the regeneration
chamber 22 through a conduit 58. The desiccant 30 is sprayed into the regeneration

30 chamber 22 with an orientation that is generally perpendicular to at least a portion

of the second airflow 48. This is similar to the arrangement in the collection
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and further optimze the system 10. As with the

coll ection chanber 20, the regeneration chanber 22
wealsw/mawphudes a punp 56 which is used to punpprCiaIS2005/030529

desiccant 30 into the regeneration chanber 22 through

a conduit 58. The desiccant 30 is sprayed into the

regeneration chanber 22 with_an orientation that is i

genehambper Hbr B aeaseing die HQyv direstions petyepp phej dgpicgant s @nd the first

sec L6l 22 TAR Se] Wan! ; t;

TG Bl ol 28, Ak SeorBis T bfeBh cledid B E URIGARPincreascd,

di r evithonn getpeatingethe high pressuocthat might ha dssokiated with pamatiel flows.

second airflows 28, 48, contact between the air and

the desiccant is increased, w thout generating the

hi gh pressure Agtows @lFighe Bshedesdcat: 30 ishpupaed! Hyethe pump 56

flows. As shown in Fi %ure é t.he des'hcc t, 30 iﬁ

DunpBEPUEY A REOTSUIRAL SesTehees Shn Hea S8 he kesk o Ragh ashanger 60

60.  f&Atang adnb&nia A486rde0 vih&olaaay 6§,X6m.anlg§'paﬁﬂlgf fi8gh the heat

any convehi ent source, via conduits 62, By passing
t hr cughangheohdhe desieshnintibis begied {he tegrpsi atgigrabo3g thegemperature of

he attﬁéj sécgn(?l F%@H&gi@ég rtlﬁgl gl%o%/eﬁoﬁcp SrilGIRS rié‘;l{a%g\c,l gsgit itpgﬁes through

second alr € second air
heattkel regenétatipash@sbdriz2oudly lidating egeseoad iaaflowhédrbmaore water is

2. By heating the, second airfl ow 48, re ter is .
1y SNBSS SOTRD 8 e Wl g ah Siternative to
ai r fthOpe h8xclﬁﬁgé"60@lw‘hﬁi‘hﬁ@?ldc‘éﬁ:d%&ts‘id&h@ Ben@¥EdiEdH@Biber 22, a heat

60, which is | ocated outside the regeneration chanber

22, exclhager oy éerh%Pmsin &ignre 2, PR he &eated ipsids fhe regeneration
) it Sl 5 S SRRSO GBI 2 o

consewmicevia sodnite68,i @.conduits 68, 70. In alternative
enbodi nents, non-1liquid desiccants can be used in a
vari ety of configurations. In one exanple, a solid

15vat er absor bi ng aeifiv@kmbsdideaes, hon-daaiar desiwRirds cid Bénused in a
an incomng air streamand then subjected to a dry air_.
st r SARFY A CORBAgIT aldons h dn PG p%FraRle oF Salig veater Ahserbing aterial is used

the§ %élo?%w{ﬂe? AP SO IRbAIRE Strladh ad Pk SutEtedtd 3 dry air stream
stream e transfer may occur through a séries o )
al t éhatawises)theysinsfegofwatesvapen from the s¢lidodateihahshrbing/maferial to the
war ned _or_. cool de N . hest S
2 B R, P BER 8, S R 58 Sy g
20lesisgeant, scachiof baidhi impe bs exhrinetl @r @pbolked rdeperling bmmivhat would best
contacts i ncon} ng.air streans Theh desi ccant s .(i:\lasor b
cause the transfer 0f water vapor. In another example, solid desiccants can be
dispersed into an air trap that contacts incoming air streams. The desiccants absorb
or adsorb water from the air. The trap is then exposed to a heating element, thereby
causing the water to evaporate from the desiccant and regenerating the desiccant.
25  The air containing the evaporated water is then exposed to a water extraction stage,

as described below.

The humid air manufacturing stage 12 results in two separate airflows
exiting the chambers 20, 22. The first airflow 28 of now dry air exits the collection
chamber 20 through the outlet 26, and the second airflow 48 of now humid air exits

30  the regeneration chamber 22 through the outlet 46. The water extraction stage 14
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or adsorb water fromthe air. The trap is then exposed

to a heating elenent, thereby causing the water to
wovapmnede fromthe desiccant and regener ati ngPCAIS2005/030529

desiccant. The air containing the evaporated water is

then exposed to a water extraction stage, as descri bed

bel ow. The hum d air nuf gctuyin sael esults.in
t wo TBHAES i W SE haah REC szg%raf?g Y REREER Wi Figgte 2, the

fir $Eachdpe 78 i0Eot Rl ﬁé Rtdive e ®ol Hﬁy ﬁiﬁ?ﬂbﬁclg Ad the warm
chanber 20 t'hrough the outlet 26, and the second

ai r fiuowd a8flow 48 owchmlilﬁt deaiiy tr @I)éifftrﬁdtbﬁéw¢@gtéﬁ bragirBpws 28, 48. In
Cth aggr ﬂfﬂl%ﬁ lfeg{ QUL N8 e?tlétdlt ;111% -I;If]r?er \ﬁﬂhggﬁfﬁﬁ rtl?(ﬁéedo?& airflow

udes a sys em he exc anger .
enbQg| resuilting hommamoﬂ:mgmter ! fmmehdmadmcbathm ¢&r AZ2njaljernative

v 0 U e SRt pespnd aZOY 48, it BBt cootine

bet Wggnad HRfliyRad frfa#r Pupas8d tift8ugH the ﬂédttekaiahgérﬂmabondults 76,
will be transferred fromthe warmer airflow 48 to the

cool’8 airflow 28, resulting in extraction of water 74
fromthe second airflow 48. As an alternative to using

the first airflow 28 to cool the second airflow 48,

anot her sour c@®rmf ofcwdinangskil uc thezast wouldfappgae'raafnthat theyextraction

bg %?EV%%%}CEO%%J g‘il;laf %gl‘llg\xe/ ?& 1{?%%%%? rlatg éa?o %@%Eﬁzgant 30, and

apprr@ﬁl'lt@ﬁ@laftémtoélh% eihe ABt a@ﬂO\OfZSV\IaﬁtcRﬁtlcfrraﬁm bédvaudel the tlesiccant
airflow 28 increases the Ia ent at of _the d$3| ce

30, 38rl@r plewrtiely fq ghagher d8opi h?}ﬁbfs RN Th TL AR PE g8 isel
28. mgdi Bé??@ﬂshﬁe B&S %I?attlb@/eﬂeﬁé Qé‘xﬁ ratdee ﬁ@fel theﬁ?y creating

alterna Ive 20, or is cool ed
firsoolaids (ﬂﬂycm\r 28 onesmtbfodumm,r @o @SeSQetriQVQﬂUeﬂclé@ Im]gter s of lithium

oolcg{ﬂ)r%%lsglu&toﬁ t(t) ?zﬁ gtlggﬁ @8?\{‘8{1& of @ﬁfsﬁll?é( fr%ﬁ??ltcbfﬁglg air that is
I NVenbviaat by? af ahOblbivberfedit 130t t/iourc thD&' iadelt SOh utmsabie cooling

to extract Liters per hour of noistur
ai r CAPALILY| %f ngw Cg@gp%{at% coeling capagity Pgll f(jg?t, t 1‘59 egabhng a

”8/ h%crafﬁ?@ré’dﬁ%ﬁ’éﬂ inl the 8iro21854°0).e cool i ng capaci ty of
and a | atent cooling capacity of 1.4 kW

thereby enabling a tenperature reduction in the air of

gi ff ICIOWSASZg,hol?gg %r%é‘}ﬁ:&g ﬁ@ (ﬁg?h{rhg Slé{% apﬁéecﬁgég ex cﬂg% g4e8 rare pulled
2002 (terdgh eisleat Exehlaygdri2o(agd réspectdbebntherigh2be cRanbdry 20, 22) by
a fan 80. The heat exchanger 72 is a radiator-type heat exchanger which includes

a plurality of air tubes 82 through which the airflow 48 passes. As heat is
transferred from the airflow 48 to the airflow 28, water 74 condenses out of the
airflow 48 and trickles down a header pipe 84. The water 74 actuates a float valve

25 86 which may be configured to work by its own buoyant power or by a sensor. The
water 74 then drops into a condensate collector 88 after being released by the float

valve 86.

Once the water is extracted from the airflow 48 and collected in the
condensate collector 88, it can be subject to a variety of filtration, purification,

30  storage, and dispensing steps. As shown in Figure 3, the water leaving the heat
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a fan 80. The heat exchanger 72 is a radiator-type

heat exchanger which includes a plurality of air tubes
wo2oddmensgh which the airfl ow 48 passes. As he®CTiUs2005/030529

transferred fromthe airflow 48 to the airfl ow 28,

wat er 74 condenses out of the airflow 48 and trickles

‘down a header pipe 84. The water 74 actuates a fl gat

val w&ctB@gah72 s Mgy mecessnsk Pyarwct BesiBert Wsyﬁtgmo%%at the water
b“oébﬁﬁhca&ﬁ» d‘?ﬂtrmbn%rag@ N8§3hd dﬁg&lsw%rw&é} didpefsifl @R 18. The

into a condensate collector 88 after being rél eased g
t he afillicieal &by act@8ly eOndeyet e thesa kst tive siages Kot 1Shre dependent upon

the airflow.48 and.cal |l ected i . .
o i b i R PP PG At RS RLSAEHGpocin syt 105
§i | thepioieBd. PUF bfangié i iGone sinbbdigent, ahel waies perificatipn and filtration
st eps. shown in Fj %ure 3, the wat gg | eavin

As | Fi the ...
heats&ge Hngss cpramis filiveh ipraRuEs¥YTHYOR 9\?&{1%%3 5" 1R addition, the
treakpmit fﬁt%f%séﬁ%tb%gﬁli’e% Wi b REHAB0ES ik iablifadd @Rband

filtration stage and di spensed the water dispensing
stage 18. The additional steps actually enployed in

these | ast t S e : enk:
ype. and nat ur COSRFraddh,of e, APREPCRLNRE chiBes suen o
pr odltimpias Wttsborgh) Basndbey (thense dCottmentak aBphe Cham Agtecarbone,
enmbadi nent, th er purification and filtration

167 agechBmnghdsatberni, oyhpai St et ayafion, Sip be used as the

pat hpggns: Jdudhadioht @fh bé BRparUamdE af Vdriedf 6f Sulcdd&uch as wood,
filled wmth a high-grade silver activated carbon

Var itoues, dientle sathohydratss| Goahegicpail| shells tcovreobs and pyyapalks, kelp,
such. as t.a, P b b h
Sl B R Ere PR Rl SOR nd sovaust. T
Car botiaftéd narboy engploydd inky bstinatarions downsydbr example it may be in

imtation, can he used t he medj um . Suc [ .
1ian %%mﬁ?fe ng@are?rog rﬂeﬁet\giﬁ“?r& grs mélg{% érégreg I dar§Qt§r1als such as
WoOodihePORRETY, Papéithr dtiRdrRoppuHiag gRdiaC Bdcause@darhigh adsorption rate,
shelI's, corncobs and cornstal ks, kelp, lignit

nut sneiylay, caghansghay) b, PasieyleetiscEike A e SEE%Séh%%Pout 100
sawgy be Histe %‘fi:e&t‘i'@et £n Q%QP Bz &P YR e BYesPBay Be suitable where
s Torns it may be

vario , Tor exanp rn granular,
powdeghed flow pridsl e ddsifedr m or conbi ned i n pref orned
materials such as fibers, slurry, paper or other
supporting nmedi a. Because of a high adsorption rate,

2@ranul ar car bansemmotie aferiaticeit@abddiment, addinerie degradeam fluxion

*L2¢ ) 2S5t o SO A 00D B, S e
carbon filter with additional metal removal capabilities, including lead. Chlorine
is converted to chloride by the KDF portion, which is a zinc/copper composite.
This extends the life of the carbon media bed. This type of filtration also helps to

25  minimize biological activity. Additionally and/or alternatively, the present invention
uses reverse osmosis, ion exchange demineralization, and/or ultra fine membrane

filters as stand alone or in combinations.

Another embodiment of the present invention utilizes fabric filters
having enhanced capabilities for removing contaminants from a fluid. The fabric

30 filters utilized may be treated with an inorganic hydrolyzing composition such as
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hi gher flow rates are desired. In yet another
al ternative enbodi nent, a kinetic degradation fluxion

wQ 260Fp6samd car bon conbination filter is used. PCWiIUS2005/030529
simlar to a granular activated carbon filter with
addi tional netal renoval capabili ti es i ncl udi ng | ead.
Chlorine is canverted to chloride

whi GRS s o Sy N etean, UoliPoe dee QR depla®e iber fiter,
Lif %ﬁﬁétfvtegﬁreﬁﬁ'bpsoﬁlcﬁ@ﬂblag@ﬁchorg hB$ utivpieg @hcH 4 i}lsfeﬁ{ in@dnjunction

al so to mnimze brological "activity.
Add |W1tlm1wlrlh&yf1hmdbn unilané A meNerseelsyiosisecppi@gen liquid such as water

hg\&%ﬁgﬁ ;2?1} i eve 1%? ﬁ/ﬂ:ﬁf a%reactr?%l n%f%}ge 1, Vr’thh are used for

RS stsuding! Oiﬁﬁse@,r aten teeatedi withi mnsganilé.n s¢diem eoryaidinge hydrolyzing
of the present invention utilizes fabric filters
havPH’@lP@ﬁH%ced capabilities for renoving contam nants
froma fluid. The fabric filters utilized may be

treated with an inorganic hydrolyzing conposition such,
assodi um hydr dkmge be %Qféﬁibé? %PWFY%& foope énlgé%?n system (hat s easily

Ut ' L ;ﬁﬁtngl'eﬁl SR ﬁﬁer@%ﬁ{g F éfehél% edf | ﬁcf %ﬁere the filters can be used

renoves mcro
ut i Immongresluutn@freqwnenplanemcm;; uAdﬂltmnaI\hy trtunaerwsrculser filters can

1q § o e asefitterentiieee i G BEGr JRRYY O UL Rggifhentfiters,pre-
Medicarborailteds pettaBoedlies] Manultatieionrcerttidgs. f or
adsorbing viruses, are treated wth inorganic sodium

cont ai ni ng hydroly2|ng conposition. It may be

desirabl e, howgyer:, tchl@l%eﬁ%J %'3' Bﬁ@érh@éﬂlﬁ}éﬁtt&ﬁhé PRbert $nvention
easi |y maintaine ere fters can

r egenrdumeni ultradiovdlo dight wrtie99.i ThelEV tight wut %é@ﬂ bg¢ adwgatageously

requir aque pl.ace

nu néngitl)g%g ﬁ]lr'iﬂ f 8%18 nﬁgera é[O @q[gljotvé ﬂ%aida}/lm ofS\?/%ter The UV

13N thd 90 & Esdgnddnsd d;d it Gnadinize | the bactedgdtiliimg teffect of an optimal
filters, precarbonfllters oSst-cC n.filters

ul t EganeRGyAfivbmavialet Fdigen. Aﬁé?ré’ﬂl}ﬂ?hgtgﬁglf?{l‘tr&“ﬁ?i;qﬁn"g the unit 50

n{flfegfe @ thitBridl! %%ﬁtﬁ& hi9e 1 dhaped L6hMTLBigANtensi
uItraw(gaI et 1| tcunelt 9% U\gl i ght ug?t 90 canlgb o

adv ahongmabngthddﬁb‘hﬁ]@ﬁlampt Gﬂotaslpwmb 80 p {p direchihediquid condensate
glol Itletroifgé %Bgﬁlglgrrno%%e (P &Hah d&%rlﬁtl?ﬁat@gcl{qhﬁn%#%e changed by

SO as to maxinmz eri a-
2@f f @6tnoedl Anhophit o®g 92.r equency of ul travi ol et
radi ation. Accordingly, the interior surfaces of the
unit 90

A pump 94, preferably self-priming, is activated according to the
volume of water within the UV unit 90 by means of a lower sensor 96 and an upper
sensor 98. The lower sensor 96 and upper sensor 98 are both electrically connected
to a pump relay switch (not shown) that closes and allows power to the pump 94

25  when both the lower sensor 96 and the upper sensor 98 are immersed in water. The
pump 94 provides pressure sufficient to pull water from the second end 99 of the
UV unit 90, forcing water through a solid-core charcoal filter 100 and a
mineralizing cartridge 102 into a storage tank system 104. The pump 94, solid-core
charcoal filter 100, mineralizing cartridge 102 for adding minerals to the purified

30  water, and the storage tank 104 fluidly communicate via a conduit 106. A check
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are coated with reflective material, and the unit 90

i s shaped around a high-intensity, short wavel ength
wolvocazéohbet | anmp (not shown) so as to direct PO®BUS2005030529

liquid condensate into the opti mum zone of bacteria

destruction. The W/ | anp may be changed by renoval of

the unit cap 92. A punp 94, preferably self-primn
is a(élt\’ieleBeﬂlaﬁ@%ﬁﬁfmﬁ)lﬁg’“ﬂbquﬁ@t\‘}Q)FWIBP U Vi Ltmﬁg??’ prevents

the LN UnbE W%%é %%ﬁflgmmgpug]g MRIde3QRARY. 96 and an

upper sensor nsor 96 and upper sensor
98 are both electrically connected to a punp rel ay

switch (not shown) t . al, |
U 94 when BOHEPHE e PP EEw A5F uble QN PPk 108, Hiover of
Sensiy stSﬁiga;t%ﬁ;ld mmmpmvidecli }nﬁtheain ovdrélopufitgnt 34itoh alvdtdegulates the
ressure suffjcient to pu water fr t econd d
9 &peedi, ex/dwﬁkl(fwsgemrgﬁoe iﬂ}?ngéIr%PFe(? ﬁ%gﬁr@ﬁf@ Y stopping and/or
sol 'raiugﬂfgechgﬁﬁ‘é 6P&ndbhdatish alP déRFoRnifll B@alet 8f @ heat exchanger
cartridg€ 102 into a storage tank system 104. The

u
94, 72owheh tlor watshalevelateaghestte coger, ofithretank 29hg In"an alternate
cartridge 102 .f i 1.ne i fi . .
o EPbOSRgACR-EL PAFLBATRRh B SIS EALE) 8ot i
Vi a tgpicnnditgerdndexpahsivhemiivapoeerii8y bplswitebeds effitalthe/ refrigerant
wWith respect to th 94 d it 90, t

1 BobETRER (o TR e 3 Y 048 800 YDA e 104
d ea%gbﬁé@&%@ thel tdcB8MbBERe ik do¥elth&bbyvetbpping Wdtdreondensation.
storage tank 104, the cover of the storage tank 104 is

provided with an overflow float switch that regul ates

the speed of, ;or,di 1 Op: i enn )
fan 80, ther el%g t&?&%ﬁohgﬁglﬁgﬁ }g?ﬁr% u‘éh%?twﬁlléé Irhgtﬁiéz91 ggldensate .

conddditiandllyrpasded theugless dxyrgenater Lldrfragds igfoduhomika the storage

exchan 12 en th er |level reaches..th ver. of

etk gt or et ot B o U sa BRE RS i B s pmpteres
1$£XC @ﬁml?ﬁﬁl, 0B iﬂﬁsh trfa&ntehteomﬁ@tva@x,c\hm@,ezrs e&lglaiﬂeﬂ betot, exhy be subject

usi ng typical refrigerant-expansion cojls, power na .

be $hnsedead apd sulissq¥aRs edmen &yéﬁflr%ﬂéégglﬁﬂ%h@@s% portion of

show) g ﬁeﬁﬁfenh SRy stk dohes WR@LdisebnhB& 3601 Bfa} aBkitionally

104 "approaches the attached storage tank cover, )
t heibe laytastted ppidigctnaater froontdie staageoank 164 inie esiebalicapiginers. In

shown in Figur the |iquid. i
o SAPHOS B’ Bish SORREIS S e o
20 Nt rgdigaial Ofigriduli@rdl e @honagal tomskmblidn. | Theomder dotlected in the
heal t hful | y 1 ntroduce x¥geen into the water. Ehlsf
comsKitrad contamers can be further treated through chemical disinfectants such as
chlorine, bromine, iodine, potassium permanganate, cooper and silver ions, alkalis,
acids and ozone or any other suitable chemical agent known to persons of ordinary

skill in the art.

25 To make the system 10 more desirable for office or home use, the
system 10 is optionally fitted with subsystems for producing water at three
temperatures—i.e., hot, cold and ambient. In one embodiment, water from the
storage tank 104 is allowed to gravity feed through a self-sealing gasket and through
a tube 114 into a cold-water tank system 116. The water may then be chilled within

30  the cold-water tank system 116 by a low-pressure evaporator refrigerant coil of a
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an initial, or first treatnent of the water, which, as
expl ai ned bel ow, may be subject to a second and

weubmagemmt treatments by recircul ati on thr ougRCatUS2005/030529
| east a portion of the water treatnent subsystem 89. A
qui ck- di sconnect tube 112 may additionally be attached

to d
egt é%é?glﬁg ﬁé?oéggrl En%ﬁt%é)o&ﬁ)godl (ﬁ@ﬁf llg)%‘elsag’%%%%rlﬁ%tmds may

CONLALRALPeIRHE uE&f 92061 Gk SRS, bithSds PeispfREt dradhemical/magnetic
industrial, agricultural or commercial consunption.

The coplingrorcaloser effestiveheihest he Blateg mﬁyahenf@f ercgAvibedispensed
furt U%Edetgy%éa%g OH? ? ggi@%bﬁ%g's FE Sy a@lBhsfro?ﬁ’ E8ld Bater tank

chl orrne, ”’bro pot assi u per nganat e,
Xoopfes 1aamfbr&sbd/by msulmﬂpnalﬂddﬁtml,allﬁca stsuratt wbedé8 oray be sealing

o et S AL (P e P o) SRR o et
desizhaRk &ith@insQhiol tBe cOld-waektanise16t he system 10 is

optionally fitted with subsystens for producing water
at three tenperatures- i.e., hot, cold and anbient. In

one embodi ”entWat\é@h‘fBﬁl gl'é(?:m(f Q%?Ea%(aﬁ% ﬁl?cﬁé'r HA8ds b? éravity into a

allowed to gravity hr ou a self-sealing gas
and hbhwategtank syside 120.4 The tvatea nwlthienm leatedawikhis ylae ntwater tank

16. The er en hi .l ed vvlth
ol YRR ayed BRRHGL Gy T g Ouhgh by means of anoter
eVaQﬁﬂ@ﬁI@bf Esibol gRE 3RbwWRNI rrheftempeemmelaufy)otleabt and cold water is
absorber (not shown). O her at absor e& met ho y
al t @pﬁg@qllygﬁwl@@dmd&s@% 86{}6 opgEpodinigat, agujnentt mperature
PeI t\ﬁ/a%r ?fdﬁs?&tlseg rfr(ﬁﬁ‘?ﬁ@ k& rmangt 120 9&04 éﬂigot((hotaﬂ%wn) when the
her ef Ive nmethod. The water nmay be

gr avieatjngliclpens dd2oist Botdprovidedenith @ectac&lpp@mr (rl@t an alternate

15322}%&@815% ga?ﬁhbé‘%ﬂ% Elﬁpgetrétﬁ% d‘E:I’ ?Figmﬁ né’&tﬁfecﬁg %gﬁﬂl@ sio?age tank

t ubg 04 4a ﬁrespabzﬁesp@bﬂ (gt stowvigct ed to the col d-water
tank 116 to permt direct introduction of nedicines
and/or vitamns into the cold-water tank 116. Water

fromthe col d-maiandiA N phiify hnd trBgnetd, Qvitertin tBE Qt‘étdg}é tank 104
into a hot water tank system 120. The water
be HWewthedeoiqubited ema peidedighasds threngh %}@ﬁ%ﬁﬁﬂmytb? Water treatment
heat

shb) s%h‘?%% nglg)ég} [0y Hat ﬁa?mt e thﬁ@ﬁ] ﬁ?&h@regﬁaﬂﬁed through

another Spil got
2(1 e ke Ghuust 90; mmdveh ah tlmﬂnlnmlllmiemashewnlm Fegatré el water is only

ghg&gﬂ%/cu?aéefgg&g{ljg}f @1' af‘Ylte?%BS,' fhelrpungrna?lzern%ﬁj nﬁ%é oxygenator 110.
A solenoid valve 124, placed serially in fluid communication via conduit 126
between the storage tank 104 and the UV unit 90, prevents flow of water from the
storage tank 104 to the UV unit 90 unless electrical power is supplied to the solenoid

25  valve 124. This prevents water in the storage tank 104 from draining if electrical
power to the apparatus fails. Recirculation of the condensate is accomplished by
activating a recirculation pump (not shown) at predetermined time intervals. By this
repeated process, water is intermittently and continually recirculated across portions
of the water treatment subsystem 89 whenever the water producing system 10 is in

30  use. The flow duration may be defined by the volume circulated or by time. An
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water is dispensed fromthe hot water tank 120 via a

spi got (not shown) when the heating elenment 122 is not
wonresicdeddswi th el ectrical power. In an alternaPer/us2005/030529

enbodi nent, anbient tenperature water is dispensed

directly fromthe storage tank 104 via a separate

spi got (not shovvn% To maintain its purity and )

f r esindigater pevatnat shewn)m the extager efdhk UMownikhg)mgg be used to confirm

reC| e asi s through at | east sone

rsb‘éra(%p ESZtﬂ?Fe{r{yo@d %@stem 89. For exanpl e,

vvater fromthe tank 104 may be recircul ated through

the W unit 9 however di nent own in

Filgure 5. t he IRt HORFY: Pt RE0I0x GO A GUh aphar all of the

il tiefiks1@A, 116endroN €20 Bl dzéiterh@Zontisbri(het sB¥WELwat@RIn cartridges

110. A solenoid valve 124, gl aced serially in fluid

TomAfrinedicingnand/er ¥igeins can De ageanjrgeA IR dasstisd a gy arrngement
104 l&@gsr 'ﬂ{%emgéﬁcaﬂa{jl—tg t%?mn—&?@‘f%nylﬁecf lw% I‘%& Fr@fn bERP recirculated

the storage tan uni t ess

el eahrdughlthgobWebacicgiostappdrieed to t he soI en0| d val ve
124. This prevents water in the storage tank 104 from
draining if electrical power to the apparatus fails.

Reci rcul ati on Iafthd fsbeidneariawe in Figaecd gl ¢xsdraal, bacondary source
recirculation pu not shown

activatin a at
pr edtvEt o 178 U AT R BT Sw%t [$PRPlfes gt dgy the storage tank 104

10" OGRIfe e\)’é% 8f lobSwhist R f‘nttﬁ@HnX 1@ﬁd AQBEdIRYA! Edhduit 106 is fitted
recircul ated across portions of the water treatnent

subsyish e reesBOoepeemilrfluit somatuaicapion sy the extigenad Natqy soyree 128.

in us

ci v &8 SalpRE gpvB 5 IBViRh (e R B BB A Rtk BleE externa

t he wexttesiuce slﬁe tolf %eh&lhéeuma uiléssrmyivited by e diarl;ubatmlgféldsmic power

proper op ion of the UV unjt . I n one I ment .

et Sx2rehi Ab e oGkt PBIFF 2k o6 fiesplen R TanRdethile quick-
1404, dlgelaﬁnéb‘ﬂ g (6P sﬁd%vrﬁﬁs ﬁ?ﬁvﬁfeﬁ% eaht @hs@fafouf)ﬁﬁ’% and uncoupling

shown) wherein cartridges medi CI nes _and/ or vitam ns

can dSEX e iR sonrEyl 2 n%ﬁteé&rnaﬂy wpaliehahisRaskeldprough the
the gpdiealsd fﬁf%:éetg)'ﬁ{ tﬁyagiaggw%@%w %ﬁe%?vef@gggeh.own) can be

bei ng recircu roug bact eri ost at

I n tused enpiedentevitersfranvflawingiguare i Udnumx9@r nal |
secondary source of water 128, such a nunicipal water
supply, supplies water to the storage tank 104 in the

event of | ow Vipdeeéxté@i®y) siipbliedevdt@ntnal Bd. diRkeear @idighya reverse-
2(5: ondolélmtosé ?r?enlllfraflé tf&terdl34, which in turn, simultaneously directs filtered water
into storage tank 104 and wastewater through drain outlet into a drain for disposal

(not shown). A solenoid valve 136 prevents external water from entering the
membrane filter 134, unless activated by electrical signals from a low water sensor

138 provided at the inside bottom of the storage tank 104. If there is low water in

25  the storage tank 104, an electrical signal is either sent to the pump 94, or if the
apparatus is connected to an external water source such as the water source 128, the

signal is sent to the inlet water solenoid 136 to open it, thereby letting water
pressurize the system. Optionally, a booster pump 140 is provided at the external

water source end of the solenoid valve 136 to pump pressurized external water

30  through a fluidly communicating sand/sediment filter and pre-filter 142, serially
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with a tee 130 to permt fluid communication with the
external water source 128. A solenoid valve 132 is
wonowicded4t o prevent water from fl ow ng throughCrhs2005/030529
external water source side of the tee 130 unless

activated by an actuating electric power signal. At

t he external water source side of the sol enoid val ve

132 previfehateeapuhe Repsierdmat 140 andimergbiape filtgh bith fo regnove heavy
Pro‘{ﬁéi!&l? ah@W‘@fPoﬁW%&ﬂ@L&&&a”d uncoupl i ng of

external water source 128. e externally supplied

wat er is passed through the tee 130 in the direction

of the storag nk 104. A check val ve. (npt shown).can
e Lsed to pr QB SrvdimE R fo B Tionuan” PRt thyifthied and
uni tde@Qibedhe RXARIARNHYI B4 Rhdse eniRd@he R )IIREratd bRC tdestribe all
t hrough a reverseosnosis nenbrane filter 134, which_ in

% ur PossiblgfprBnebihel pventiose t Rather, th w@rdiapsse ip {he specification are
stor, Mﬁéf t j

i nt g@(ggsdégggncr#gémglgggosa noﬁ&g’ ﬁg%};@hg&g%{)gﬁnﬁ%‘!’ﬁfws changes
val weayli3smpdewehow depansing dtonndtespirfitr ash seppecef the inveation.
menbrane filter 134, unless activated by electrica
signals froma | ow water sensor 138 provided at the

i nside bottom of the storage tank 104. If there is | ow
water in the storage tank 104, an electrical signal is
either sent to the punp 94, or if the apparatus is
connected to an external water source such as the

wat er source 128, the signal is sent to the inlet

wat er solenoid 136 to open it, thereby letting water
pressuri ze the system Optionally, a booster punp 140
is provided at the external water source end of the

sol enoi d valve 136 to punp pressurized external water
through a fluidly communi cati ng sand/ sedi nent filter
and pre-filter 142, seriallyprovided between the
boost er punp 140 and nenbrane filter 134, to renove
heavy netals and VOCs fromthe external water. Wile
enbodi nents of the invention have been illustrated and
described, it is not intended that these enbodi ments
illustrate and describe all possible forns of the

i nvention. Rather, the words used in the specification
are words of description rather than |imtation, and

it is understood that various changes may be made

wi t hout departing fromthe spirit and scope of the
invention. WHAT IS CLAIMED IS: 1. A method for
produci ng wat er, conpri sing:
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renoving water froma first airflow using a first

process whi ch includes exposing at |east sone of the
woi2omt02edonf | ow t 0 a desi ccant, thereby increasPayUsai08/030529

content of at |east sonme of the desiccant; introducing

at | east sone of the desiccant having increased water

content into a second airflow, thereby facilitating

evapHarT BhCoAINERIRIS:f rom the desiccant into the

second airflow and increasing water content of the

second airflow, and renoving water fromthe second

hirflow after 1l.ts watethalofot pmdupmguwmreagemrlsmg The

jrﬁnrif: Ihl(jgeg f c ggﬁ:rﬁn@%yw\éhﬁétgg trﬁ %f fnsE Sirﬂggvam e awstt ibeess which

3 ncrigae@d eWFéseﬁg steemymd ¢fane filveaitilow to adedideony, tikrebjhiacreasing
nmet hod of im2, further copprising cooling the
Hesivergnioniat afﬁtelﬁb%ls%apéﬂ}ﬁé{m\%%e t enper at ure of

g he first airfi,QuiucaRdaiiasds ®omet dtenk idesitcant hhliW ihéreased water
cool ed by contact wth the cooled desiccant. 4 . The

Gret vodteof md:d) aiseeand fitfkavhetherabipfpribifatigs eaapqragont pe water from the

’ésgé%?lgﬁ%n c? wg ,%?%%@Ca‘gl’gg%%g n{lﬁggsﬁgifzﬁer%ﬂ%{lt of the second airflow;

@i rfdpéw. 5. The nethod of claim4, further conprl si ng
heating at |east sone o he desi cc mhfi
Yenperature aHSW@V’c“IgeW’l‘tE‘?rb' rSECHE RS é‘é‘S’h&S water content is
1@ rfihgw@lit er the desiccant is exposed to the first
airflow, and wherein the second airflow is heated by
contact with the heat ed desiccant. 6. The nethod of
laim 1, whereg v m -
lgu rflow inclu es co |}r1119%glt ﬁ/:éf:éel%%% é%ﬂr%??lg\?{v,ﬁg?ﬁgr gré))(/:ess further
I acnhctlwdsmglmgaméefnstalmfhw toffaciktaterinéreasen twatergemowal from the first
a| rf w. 7. The nethod of claim®6, wherein cooling the
O%rflow includes transferring heat fromthe
second airflow to the first a| rflow after water is
renoved fromthe first airflo
1 3. The method of claim 2, further comprising cooling the
2 desiccant to a temperature below the temperature of the first airflow, and wherein

3 the first airflow is cooled by contact with the cooled desiccant.

Il 4. The method of claim 1, further comprising heating the second
2 airflow to facilitate increased water evaporation from the desiccant into the second
3 airflow.

1 5. The method of claim 4, further comprising heating at least
2 some of the desiccant to a temperature above the temperature of the second airflow
3 after the desiccant is exposed to the first airflow, and wherein the second airflow is
4  heated by contact with the heated desiccant.

6. The method of claim 1, wherein removing water from the
2 second airflow includes cooling the second airflow, thereby facilitating condensation

3 of water from the second airflow.
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8. The nmethod of claim1, further conprising providing

a first treatnent to the water renoved fromthe second
wai2odoloasgo4t he first treatnent including at | eaBCTaS2006/030529
the follow ng steps: exposing the water to ultraviol et
l'ight, passing the water through a charcoal filter,

adding mnerals to the water, or oxygenating the

water. 9. The method of claim@8, further conpri sing:
jStoring at |egst safe phndd6r LaRRbEHFnEREPE OIRBDhe second airflow
providing a second treatnent to the stored water after '
2a pirediates transfeding hvet fram thassedd airflewse thenfirst aisBownafier water is

i ncl udi n t lLeast one of the steps performed in the

3%i r§‘?m?¥egiat?%ﬁﬁe. ﬁ’isf)?lrﬁﬂ‘é" met hod of claim11, further
conprising: passing the first airflow through a first
chanber where the first airflaowi xposed tqQ .the . . .
ldesi ccant, théreby TP@%@FP%O‘%@%@ if E’é‘%’?’i e providing a first
2ai 1 i l-onhaRdoi AET9aEE REMYRAIE FrofP MeEREcoRll iPovi e PheC Gidddt freatment
and passing the second airflow through a second

3c haisdudingarideash eneedfihe fielloating sigpy: espestngthetvaser to ultraviolet light,
desi ccant .hayi increas ef1, GO s intr
4~| nt Ba%sﬁg tﬂ% Wa%g é[lblg)glgﬁaa ggar 18i1e& Lﬁgﬁgﬁaﬁzneérr{ﬂts atﬁgtlﬂg exgater, or

secon oW I'n e seco
5r emoxy gegathag ehie waterm t he second airflow after its water
content is increased includes passing the second

airflow through a heat exchanger, thereby facilitating

jcool ing of the secamd wdihdd eveantds CRMMENsAhPIASInSf
water therefrom 11. The nethod of claim 10, further

2conpri si ng pas¥iring ah lgash sompeqfihe trepied wgkert ard heat

exchanger, th . Ll j :
3second airfl o‘\i)/h?\gglp %ggééé)#‘ ?%é@%ﬁpl%z}ge &%gwﬁgrﬁgglo@&memed
4c| aitimelihs phsset hide semnp tieginmt mehiding #tledse ase obibwsteps performed
the.d&%ifccant fromthe second chanber to the first

SchadbBle Tt EFAEN a5t some of the water has

evaporated fromthe desiccant. 13. The nethod of claim

10, wherein the desiccant is_at |east partiall

i quid, and wi€r ei riermsther el dam hefugdsy Eggmlsiﬁgﬂ o the

;second chanmbery,esing the first airflow through a first chamber where the first
airflow is exposed to the desiccant, thereby removing water from the first airflow
and increasing water content of the desiccant; and

passing the second airflow through a second chamber, and

3
4
S
6 wherein the at least some of the desiccant having increased water
7 content is introduced into the second airflow in the second chamber, and removing
8  water from the second airflow after its water content is increased includes passing
9  the second airflow through a heat exchanger, thereby facilitating cooling of the

10 second airflow and condensation of water therefrom.
11.  The method of claim 10, further comprising passing a

2 refrigerant through the heat exchanger, thereby facilitating heat transfer from the

second airflow to the refrigerant.
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i ncl udes spraying the desiccant into the second

chanber generally perpendicular to at |east a portion
wohodsesdecond airflow 14. The nethod of cl ai RCTRIS2005/030529

further conprising cooling the desiccant to a

tenperature bel ow the tenperature of the first airflow

entering the first chanber, therebg cooling the first
hirflow as it PassebhemeBod Rl elaan P, Birtheh sompHSing mpving at least

ncr [ : t [

T PaR) S UG ERRE Bnbic e, CEUCR b RN CHnbef Sher atteast

T onpoisiafghgwster hes ¢vapofatedstromithé Hesiccaht ough t he heat

exchanger after water is renoved fromthe first

airflow, thereby facilitating heat transfer from

second airflow3to tTe fethdll oididihov0, Whereth gi¢sdedftch@ris at least
roduci ng{ wat er conprising: a first chanber having an

nl dRrtigly Hevidueneivhesin agqducing: th gepecatidpip B¢ sgeond chamber
ir i - [ ; :
e o e i ARy R pendiculr to
4 hareb éyast ppontienwd thegsegondeairflowom t he first airfl ow
nmovi ng through the first chanber; a second chanber
configured to receive at |east a portion of the
desiccant afted.it Tiemiegndwel elainh ridm futtherf comprising cooling the
,)ai rf] ow, the second chanber i ncl udi nge ag i&l et .afEd an .
Sout 196BIcEt 19 3 FPPIARTGH GV BRETIPERUE Qlells A SLaIFigW ntering the
3 Nt Gj8nehfiber OtndrBly 661810 tHeN AR inflowN @5 QPYasses through the first
facilitating evaporation of water fromthe desiccant
4 n tchamberc @nd ingreasingrthe ameuntd waseroiseoapd frogwthe gt airflow.
syst em heat exchanger configured to receive the second
airflow fromthe second chanber and to facilitate
kool ing of the5secdiiat methdd oficlhion 4t fitier e@hprising passing the first
herefrom 17. The_system of claim 16, further . .
oI i sty e e haspen AV gD freeioy 86 o g irs airflow,
3 he Hash ¥ eRNtatkBf VAL trhfisferSromise Qs dvwtcotht Mstl diFffoiw.
chanber.” 18. The system of claim 16, further
conprising a second heat exchanger configured to heat

%:Egn‘ggfi ccant fef org g dierh o ﬁ%ﬁ@%ﬁ%tér%%&ph@ﬁg.second

2 a first chamber having an inlet and an outlet for facilitating movement
3 of a first airflow into and out of the first chamber;
4 a desiccant capable of being introduced into the first chamber for
5  removing water from the first airflow moving through the first chamber;
6 a second chamber configured to receive at least a portion of the
7 desiccant after it removes water from the first airflow, the second chamber including
8 an inlet and an outlet for facilitating movement of a second airflow into and out of
9  the second chamber, thereby facilitating evaporation of water from the desiccant in
10 the second chamber into the second airflow; and
11 a system heat exchanger configured to receive the second airflow
12 from the second chamber and to facilitate cooling of the second airflow to extract
13 water therefrom.
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19. The system of claim 16, wherein the system heat
exchanger is further configured to receive the first

wai2odoiaeuofir om t he first chanber, thereby facil PCaUSD®S/030529
heat transfer fromthe second airflowto the first
airflow 20. The systemof claim 16, further

conprising a water treatnent subsystem configured to
kreat the wat 7 extThgcsxseem rsleine 18e dBHIEIafPRPHUNE 2 Brst heat

yat %&cﬁarn%é'lt g@{ﬁ PP RY 858 hé '?l‘é%%y&'nf‘% ﬁﬁe leRSh i8R eR infNthe first
ul travi oFet |g§nt source, a c arcan Ilter, a

I nehambai. ng source, or an oxygenator. 21. The system

of claim 16, further conprising a plurality of storage

tank systens configured to receive the water extracted
fromthe secong. ai rfdeosystedt of elagh 16n¢udiertdognprisidg a second heat
systens being configured to heat or _ cool the water

Bt oregehanger @niigupesl foeat the degigedpf befoss Hhil g}’ff%l??fﬁ gito the second
3:0%51%&9 a secondary water source configured to
facilitate conmbining water from a secondary wat er

source wwth the water extracted fromthe second

A rilow 19.  The system of claim 16, wherein the system heat exchanger
2 s further configured to receive the first airflow from the first chamber, thereby

3 facilitating heat transfer from the second airflow to the first airflow.

1 20.  The system of claim 16, further comprising a water treatment
2 subsystem configured to treat the water extracted from the second airflow, the water
3 treatment subsystem including at least one of an ultraviolet light source, a charcoal
4  filter, a mineralizing source, or an oxygenator.

1 21.  The system of claim 16, further comprising a plurality of
2 storage tank systems configured to receive the water extracted from the second
3 airflow, at least one of the tank systems being configured to heat or cool the water
4  stored therein.

1 22.  The system of claim 16, further comprising a secondary water

9

source configured to facilitate combining water from a secondary water source with

3 the water extracted from the second airflow.
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