SYSTEM AND METHOD FOR MANAG NG WATER CONTENT I N A
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Application Serial No. 60/665,304, filed March 25,
2005, which is hereby incorporated herein by
reference. BAGKEREINPARD WHErHWFNOIOMANAGRNG of the

I nvention The present 1nvention relates a system and
nmet hod for managi ndVATER CONEBNT INMAFEVIPd, and in
particular, in a fluid such as air. 2. Background Art
Conventionally, water is collected fromair, or other
gaseous f| uCEROSHRERBRENTE TOaREDA THI AdPE ICATIONS
exenpl ary condensati on system provi des a surface
cooled to a tenperature that is at or bel ow the dew

poi nt of i ncomiipgp@idatioRelairis ¥elHenkMOWNUI FrBeis@hil Application
t he cooling air  at or belowits dew point causes

o . . .
t heSeciehNen 66653061 filgd March 3po#005; yri¢hnis hgreby angerporated herein
degre In the absolute humdity of the air. The
hufﬁrydﬁ%?ese% "a volune of air is substantially
determ native of the amount of water that can be
i ntroduced into, f of air.
Exi sting water gelﬂé?mﬁg%é?ﬁ%égﬁvﬁi col | ect
wat er vapor fromincomng airflows using conventional
condensation systens that |ower the tenperature of
i nconi ngFigldrofithe Invieafi@er at ure that is at or bel ow the
dew point of the air. Therefore, the quantity of water

produced by such systens depends on the humdity of )
t he anbi ent alle piisenthonéntionyrekates 2 eyftem aandrmetypd £py managing

varies, h ver,.. from,r.eqi on L e0h0on,. W Hhot and

hun¥ %}e%?c}n?? ¢ PJ]&KL APdR %alglézﬁ%ta?’t P o%il‘glg I Su&é é? %12 s, and

cooler, less humd air in other parts of the world.

The tenperature and watervapor content of air also

vark-es viBEBIPURAYHt seasonal weat her changes in regi ons

t hroughout the year. Therefore, depending on the

region of the world, and depending on the tine of )
year, huni di fComentonadly, veieu i wileftedfiophaifagr ¢gher gaseous fluids,
desﬁsﬁn%béo%densation systems. An exemplary condensation system provides a surface
cooled to a 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.

Existing water generation and removal 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 region to region, with hot and humid air in tropical and semi-tropical regions,

and cooler, less humid air in other parts of the world. The temperature and water
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for exanple, to nmake an environnent nore confortable.
In addition to increasing confort, nmanagenent of the

wa@pmenzo2ed water in air may be inportant to i nPUEIB2060/001947

applications. Mreover, it nay be desirable to renove
water fromair so that the water can be utilized, for

ety U5 S B D61 PO SPBARES 080 rsions

manalgionghduteharyeant Dherefotsr dépending @i the répiom ofrthe world, and

times en copventi anal t er .managenent .systens have .
ndEEPSES i ot S NG GERaR PETe LT HUOTrRR DE desirabl,
Poi Hbr Sfaniphe t@infakeSmleaViroRatrititste@binforedrgsn it is bel ow

the freezing point of water, it may be difficult or

I mpossi ble to renpve the water using a conventi onal

system Mreoypg Elddiﬁ&p%qﬁ&jf?{i}% c&%&ﬁ@nﬁ?@h@ﬁk RHRVASunt of water

cooling to extract water air, SO generate
heatin tirahayi e magortast tot inlusteal, apphichtions t IMorebware itl gyt badesirable

wast ed _ener gy, en if the heat is util,ize owever
o8 SoRPE Wibss T e ot G5 whraeh isefiel, 15 Rhgmpte, for
t he damkiig, 80U GBeOipplieaions Wik Eresly $atiss d&i®d. Regardless of the
conpressor used in cooling cycle. Therefore, there
is & qﬁsret Ake times when

a y
eaeB ofor gnangeiigs thenpmApningt Wederr 8 theadtyi

10/t @bnfbei byated nﬁn&%éﬂﬁéiﬁt §ARmORRe _ﬁfﬁe{sﬁé’&le l‘iﬁ%tﬁtg%xfﬁf ¥ example,

the fluid even when The dew point is |ow, an . .
ut i Whes theedemepdistaf the gmisdoweparticsdany ehesUN/pelywhe fregzing point

ot Rod b PENBG RGO R 2 el e PG Rventonal

de\évsjmdsxﬁt deereloow, cﬂih@nitibnﬂrsmte?ls atttch fpfdi’_‘i’ddﬂﬁﬁ)_li[agsty ekemot water
and et ho or renmoving water troma fluid utilizin
was KT @y Ty oﬂ?%ﬁe@{@ﬁ%@a ks ’&‘%ﬁP%‘éﬁlﬂ@gd g 1%ﬁ169€3°’§ lost as

15CONMRY 868 @herigh. EvERM thBUeNEhBize@NHowAer At BLRA t86 Bllet®provide

provi de power output, for exanple, to operate a
vehigich bspefinsiapedemnajen soyesserdical inppme 5y ee@p is a compressor used

i nvent i -ﬂ\%aa, e used to provide collection of water
from éicge,gh tﬁﬁany desi ccant equi pnment, while at the

same tinme using waste heat from an engi ne. The engi ne

can be of the used t.o po a vehicle, for . .
exampl e, a m MPFRGPe, Bt 8 RO fog oS amcaad e for managing the
Pr esbdr dofeanin #MlukBihabearPextBiRt Wates Yedme Mhd flald even when the dew

20  point is low, and can utilize waste heat from a heat source.

25

SUMMARY OF THE INVENTION

The present invention provides a system and method for removing

water from a fluid even when the dew point is low.

The invention also provides a system and method for removing water
from a fluid utilizing waste heat from an engine which can be used to drive a
compressor in a cooling cycle, and can also be used to provide power output, for

example, to operate a vehicle or an electrical generator.



Is contained within the vehicle, and can be used to
provi de environnental managenent, as well as water

w@e@duzd®n capabilities. Instead of being useRCT/B2806/001947
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vehi cl e, the engine could be used to operate other

equi prent or machinery, for exanple an electrical

generator. Inﬂ?ﬁfegénq %Jeﬁtl&??;{? el igd B eﬁﬂ%@ldgl lectlon of water from
generator, or other system e engl ne can al so
usedﬁ;wﬁhamydeﬂumnﬂapm@ﬁ@ﬁ wEmEMthesmn@hmsswngagmeEMﬂhnnan
nount ed tgl‘h or_ ot her chani cal I y connecte

o CBGH-n heAREBF R et Mo e g ReP e Tdtoge or crample, a

gengfifdafyf velile Cln sithis@de ttBe PrRBNinRrgioh Iche bé ¥ nidbile system that
operate t he conpressor. The conpressor in turn, can

be ibseantamepawithias the velrielegandt ¢26n beysed (hPEdYide fupigonmental
useﬂqa‘hQ RhAY] 86y aPR! Hakr gp? foR CapiifiRaThstel of lgk@ng used in a
wat er ﬁ%nagenent Systen1 e pr sent | nventi on.

pr esehitlej theeeriginencasddh balused py opérdie ethely equapmeror machmery, for

o eRE Y ReEical EOARE 1P hediftbn B ONTHAN ¥ \BRele Benerator, or

chaghier syfemeithe @nghlei chrd@Bb CisAntedoto (ﬂ)ewef: (aandsmpressor Such a
solution is exposed tg physi cal contg thaflr
o> cﬂflotheé%rlsa ELCETH Y.cg%qcﬁ?&&ee@e engine.
%h@flﬁﬁ'vggdﬂie%n %%Qﬁ%ta RSRRRT M@ %m%ﬁpply electricity
ich 1s exposed wast e heat from an engi ne.
destcccmmteu @emnrpé@sw {llhe compoerdon HanBEY,, caanky u@d as part of a
ex p?e%‘ﬁg?r%ﬁorp g{& h Eﬁpﬁéﬁsted% %H)v?c}] Séoofill tbde OQ'IIIBSI%IBB.I"[S of the
ern o exposure to the second air
st r patgr nhdragaaan rsszlsteahaufh)m presant leveatiswal ed
regenerati on chanber from which water is rejected. A
conpressor is nmounted on the engine, and one or nore

evaporators arfe gfgehtiifvedtib@tad A8Y plovatk acsyﬁieﬁl fol RRtracting water
evaporator or evaporators can be |located in the

col frest divrordhadeiwimiditying teoin this syalgenasladesoncllegtion desiccant
col l:ﬁagﬁﬁe‘?%ﬁé}gﬁbf sGlid Egﬁcﬁéﬁ éi?glgcfait GAftRE Yok osteQ to physical

provide cooling to a l'Irqui or soll esicc
mat eontadt with aHestcait seetm pmd whetsar dilwted desietany é modtlm Also

oo ?C{yg Sl s?l[ggsel\g%%??%tgg%rﬁa&?ﬂg@eg éﬁg?%{% eg(hg%eﬁqﬁ_ﬁvarste heat from

20Whi gh ehgigie! | T4 essiovahiels WXxitnieaiCinl O sbe Haenbar rancﬁs exposed to
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cour se, t he evap orator or evap oratgfs can be used
pr obPxRicad &enﬁaﬁbw% a §¢6014] AIr|SEEIMN gAS RB AiSTIALVE it ﬁxposufe to the

ch ag&gﬁd 8&@%&9yt RIs0dndl cRgmBEdhAy Qé‘@%ea%lplle'g&%rﬁﬁbﬂ Ofimber from

alr ry air T e present Invention also provides a
sysm@mha\m;temtrh]@ded 0A gasessgr is mounted on the engine, and one or more

evaporators are used in a refrigeration cycle. The evaporator or evaporators can be
located in the collection chamber or in both the regeneration and collection
chambers. The evaporators can be used to provide cooling to a liquid and/or solid
desiccant material in the collection chamber. Alternatively, the evaporator or
evaporators can be used to provide cooling to the air leaving the regeneration

chamber, which facilitates water extraction from the air. Of course, the evaporator

30  or evaporators can be used to provide cooling to the air leaving the collection

chamber, thereby providing additional cooling to the already dry air.



anbient air into a first chanber having a suitable

desi ccant material therein. The desi ccant absorbs or
wad®eneomoi sture fromthe air that conmes in cPCL/ER06/001947

wth the desiccant. In one enbodinent, the air

contacts desiccant by punping air through a contact

surface, suchrgs,asePRRERion Y FoviIeOh s7Gerk @hd mefiod for passi
cool i ng tower,l?ets%a? has leoéll csgjaﬁtovdispe?geed thrélfei n.orpassmg

Themlgsiteinino afidgitehanbeshavitgpabeitablagesissanioppteral therein. The
| f£icient. f . ,
o7 B S0 Bt of L ERbiL eIl 1L Bl AL vin e

S or a
watdesicEammIh lvae aimbpdinteat, by atr rcanstsrdesicgarlt dy guimpirgbir through

5 comfEL B oictis SapPPEeBBEae GOTHE e 0L CaflMEd AP ofhat as

fi rc&%ic@:hﬁ'lf%?éxséﬂ enez6ia! ethe ®8REANR12080/00 FhrétNGanber may be cooled to
cooling that is not based on a change of state-is also

pr crpbledthe gnengectiivient wpesierealimares dremythe @giotaetheagdasiceant. The

dr . ' r e :

o SlGicChlt abbeHB P Gatdrb afd AR the TP iaty WEK R Jotent hear

andrgmsttbe hir an sfiewated uhdergossecpirde changeemd cbhdensec outcbf the air.

ch er transfer qccurs either through active i .
10 or 'Cla'ﬁfs{hgn ebs}cgarg V@I/ Qfeﬁﬁéeﬁﬁﬂwéefp%%ff‘%@aé’i F‘\eng%ﬁjen%()&glg_l'e"

pardoblih®mhA1€t WeeBadelieonf 4 thdngand stdie—sedon grofidodbertbe air. The

The val ve openi ng enabl es equal i zatjon of desiccant

| eVERLiing dBhEOPIEH ST 15 AErSth et EeBAGE HFA FRARDETThe net

fl ow of hydrous desiccant occurs fromthe first

chanber to the second chanber until the |evel of the

desi ccant equbld mshydiousrdssiceant edllentsat the bpiemdifftharstichamber

or d hydr desi Nt I he. se r

o, BRI Sk gbeh "R SR, IR et oceu
15 emeagieneinough hetivie pumpangt o difipioayeid a vhlvet dpeningt provated in a

of the.second chanper. heat exchanger ch as a .
eSO POTER Uit S e oy SRR o dbe dabR s caables
f aldgukatioR B tBEcABZ RV ES in HReH8D¥dEhBREsoRAH AEmBBY. STHE Bet flow
absor bed or adsorbed into the desiccant, generatin

hotoffiydrays slesiccaahaccarsbomdbe Hest aharpler 4o B saencehagber until the
anhydy cblfstgg gi%n%iggagl?tg ua-lliﬁgs ?rrg ?Legfé%é F?ég@t?allp € Ty &i?ﬁlg&ﬁ Or pumped

into the r an ve t0 achi eve
20 t hehydemisrdesiccas uh the s€condectampbee cart beehdatedsandcthambgain eegosed to

i ncl.ude spon ellul ose material through which th

hy ¥t gxa ogee g%gglmengetge gip%}{:c?g{ bsomgaxeg e the inferior Of the second
chamber. A heat exchanger such as a heating element warms the spray of hydrous
desiccant falling from the nozzles, thereby evaporating moisture absorbed or
adsorbed into the desiccant, generating hot humid air, and also regenerating

25  substantially anhydrous desiccant.

The desiccant can be introduced into the chambers by any method
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

30  drip in the form of drops from points within, such as the top of, the first and second

chambers.



collect at the bottomof the chanber. Alternatively,

the desiccant is nade to sinply drip in the form of
waele@pa29200m poi nts within, such as the top of,PCTEB2006/001947

first and second chanbers. The present invention can

also utilize the tenperature differential between the

dry air comn .

and hum d air gﬂ%ﬁ%rfe ur cd Ebﬁ SC%]I!} éﬁg reﬂg[ g{]zg 6}@% zglénlj‘@‘gef %?t‘ﬂ{'%&ffferentlal

ef f detweentthadsy eir coming emmcﬁl the fiestghainberwarhtht hettermvand humid air

?o:né%{u E(W glatlgl% g%pﬁé :cﬂaql'g%g ‘tgl}g%l n o%sq%y (ztjttﬁgrlmal energy between

exCRENER air Sktsabmsasitidut BEhGEhOhei)iR® ﬂ]@@fbal%ﬁﬁ@tn@ﬁlﬁ each other. For
conpr|5|ng a plurality of tubing or pipes, can be used

Yo rpmple; adeat pxdapgsimsughngsoa rahiataEtypedivehechanges comprising a

hot i £
B o R O el Gl PR, PERG R0 RIS Py o thermal
Coolcontacty dhe hotert aush morehimidtagr frony the seeondf chamber can be passed

radi.at or duc hat th | ro

v ofoBR e Bedp i CBG r RSy bl Forhcs DG Witces of
vapale tadiadtdtevib e dictakehiragen thodey iv Giondthedirer chiaider. This results
drips down to collect in a condensate col] ect.o

r. ]
10y ¢ ép FaRgepsation Qfhwatgh vanqsH dhesheat @éﬁh%éerdm‘%iﬂﬂ%‘é wager that drips
contd%% bhendavh hAolidgas Whliagss mteﬁaﬁ@ay ﬂl@%@f Réthid air can be

such as an evaporat or, that are cool ed usi ng
sui tdatgried clootomiert pthodl@%f@um gurfedeasefi & liget |ab$fgber such as an

ngieq%?o%gfé?,aﬂhgtfeﬁe cgoltééf § a sﬁﬁﬁﬂg %B 4%f)r%c§sls %Hap%icelarlssic boiling

ansit on coi
S y s tfhrid skcontainetddn plﬁres ,otﬂlsrmcﬁeltmtmb ¢lamynts Kieht pipes, tdffegaiaht—expansion
ol l ected can then be cess

L t
15pr o&\é\?ﬁ% 8{)6%2%‘?‘@ WA eD} KDQyyD. {sReSqnS pf(%%fﬁg?ryp%ﬂbglgtgg art. The water

whersg doAb&Ed ican desh l’)@&OC&L@d'tG\{ﬁG&ﬂc@%d‘tMé ReterP ro@‘i(isé’&%r other
a system for managi ng water content i'n a fluid.

sy stEFRaspE Wheresvaier isidspirehamber havi ng an inl et and an
outlet for facilitating novenent of a first fluid into

and out of the first chanber. A desiccant is capable

of bei ng i nt r dhedeventiohduttlee provides actyareefor fipmaging water content

][ ??g‘}l/ 'agﬂgﬁﬁgﬁle S&Etgglc%lﬁ d%%éﬁ%gfc!h%@%gxgﬁ%’\hn pltégﬁlgtu%]d atlnh Sutlet for

20 ecqhoiBtathg hasiedt dfQrfissOfluidfintd had desofbaniist2hi@berl tA desu:cant
rempves water fromthe first fluid, The second chambe
i ncliterpeblerpfibeing ingrpduced ipigrthe first chamber for reppyige water 'from the

”DV? ulﬁfm i n%@lﬁﬁg f tHdl fﬁsﬂ éﬂaﬁlb%f‘d HO%coBl chilBbetas eBkigured to

cha for Vi ng water fromt
recelve at least a portion of the desiccant after it removes water from the first fluid.

The second chamber includes an inlet and an outlet for facilitating movement of a
25  second fluid into and out of the second chamber for removing water from the
desiccant in the second chamber. An evaporator is configured to receive a third
fluid therethrough, which at least partially evaporates as it passes through the
evaporator. A compressor is operable to compress the third fluid after it leaves the
evaporator. An engine is operable to provide power to operate the compressor, and
30  aheat exchanger is configured to receive heat rejected by the engine and to transfer
heat into the second chamber. This increases the temperature of the second fluid

moving through the second chamber.



desiccant in the second chanber. An evaporator is

configured to receive a third fluid therethrough,
wakioeh2eo | east partially evaporates as it pasBERIB2006/001947

t hrough the evaporator. A conpressor is operable to

conpress the third fluid after it |eaves the

evaporator . - AMindifion s BRSVARS @B Bf fighaBRNSNarkCoontent in

operate the conpressor, and a heat exchanger Ts

confai Guidetsingoa sggtenyvwhichdnclndgsex desicdant aheé asrepigie. aifitle method

. ' h e ,
| e AR S i S R R SR pr oo
t hr desghsdnieeofsthe find finibuotibe debiveantNiherdbydncredsigg Mieowdtete®ntent of
£, Bl B TR RLAEEoL BBl 2006 Sl o et YR v

et Reftehis lintgedicE® MY anGcoMt Mfid f therhd fidifidking bitfbration of water
using a _process that includes exposing at |east ‘sone

of fromn fhe@*@icepqngir@o the seenad dlid, sod increasing witgr content of the second
| NCHRHAP! He ktﬁgﬂn\é@& Shera! g‘#%}%bﬁfege Eraltiﬁg%te?é oﬁg?to%oﬁHEe engine is

desi ccant . east” sone esi ctant "havin

i nctreasededvn de seant did, itlerébyt inodastegla tenperaursed drcsecond fluid.
fluid, thereby facilitating evaporation of water from

t he desiccant into the second fluid, and increasing

10nat er content OBRIBE FESCREPTION OF THE DRAWINGSS
oper at ed, thereby generating heat. Heat fromthe

engine is transferred to the second fluid, thereby

i ncreasing a EaPREAY f uj ;
DESCRI PTI ON_ CE T TP Tl %@@Eg&gﬁ%}&bgoﬁrﬁgﬁem of 2

di agystam of aceprslaneewidh themreseft iaveyion cinciudingaoengianoeed to operate
Wi t sent invention, including an engi ne used

to gﬁéﬁgfegg(gr’conpr essor; FIGURE 2 shows a schematic
representati on of an engi ne and generator arrangenent

operable to g el.ectrici to operate a .
conpr essor, sEzﬁﬁgéegh@oé‘@nﬁrsélt%%’ééiucsmﬁﬁepﬁtlﬂl fr & gngine and

15F1 Geferators i eszemespermld 6 glh@ate AR {citdRObHRkte a compressor, such
enbodi nrent of a system.in accordance with the pr esgnt

i nvahthe sampsgssorsiopmEnfigheis a third embodi ment of a
systemin accordance with the present invention,

wherein the systemis nounted in a vehicle and

utilizes wast EIGERE 3 sloywst hechembiic Hgeing bhH&nother embodiment of a

system in accordance with the present invention; and

FIGURE 4 shows a third embodiment of a system in accordance with
20  the present invention, wherein the system is mounted in a vehicle and utilizes waste

heat from the vehicle engine.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Figure 1 shows a system 10 for managing water content in a
fluid—and in particular, air—in accordance with one embodiment of the present
25 invention. It is worth noting that as used herein without additional limitation,

"fluid" includes a liquid, a gas, or any combination thereof. The system 10 includes
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBQODI MENT( S)
Figure 1 shows a system 10 for managi ng water content

WO pooa/129200 d- and in particul ar, air-in accor danP€r/m2066/001947
one enbodi nent of the present invention. It is worth
noting that as used herein w thout additional

LT mateatd @RAmbef,| dH Diledtitl dhgﬁﬁ)efali 'a‘ih%l'adsec@ncgé’iﬁm% &nﬁégeneratlon

conbi nation tHereof. The stem’'10 i ncl udesa f1rst

chaghanber dd. ddiecebeation cbatm g2 ingludesrpa igles é@ @mjan outlet 18 which
cha ) e tlon

cha afg‘gt ﬁlﬁﬁuglg% ﬁ}aért] gﬁﬂ @Egg ﬂ&\g thr-Bla %tl%?hcaﬂlber 12.

al | (Aw the faluf fows Ithiiotigh ahe aoliacnsm charnbdtrom 119,cot1ﬁcﬂ‘s| @desiccant 20,
thro h coII ctlon chanber 12 Asthe air flows )

¢ hr G i eEtoBEur S ST Fo vt 5 SpiEgid Heg Behimber 12 via a
desbgmﬁttzzzo whi ch, in the enbodi nent shown in Figure

1, is sprayed into the chanber 12 via a conduit 22. As

the air noves through the collection chanber 12,

vapori zed wat

t he desi ccant Ohéaﬂ: ﬁ%g@%@%e@g%ﬂﬁeocroﬁ@%}]&&%aﬁaﬁfp’“ JaBorlzed water
chaisenddBed Dhig adé soltectnwitl2 hei desxdcanu 26dn &= hdttoadsmtibs 24 of the

mith hough t.he
s PRRr 120 1B RS anl APB itifeq 3 b agborh St Bhotiigihe water from the
10pr eSﬁBntAlth@\dgmthsubsié@ﬁﬁchQWﬁ$n Fherd!s e @Iquﬁal ihe present invention
desi ccants, or dual_ phase desiccants-e. sol |

and

| i qEoemplales dacspsccofolddesesaals, of fuamhos éeélcsa@&u@@ solid and
theig@ai 18 dedRbid: iR RFESRR o hRYd %éﬁ[mi d Fslii d,
chl olgliﬁ ei%he regener atll on cﬁgn%é% I. egﬁgs ég ity be use
i nl &r ezamalmhanumqhﬂ@tdezs that allow a second fluid,
or a second airflow 29, to flow through the chanber
14. Between the two chanbers is a partition 30, which
al l ows the hya*heuegedasﬂlmgmbérrldmlmﬁ anlidl@@6i @4 an outlet 28 that
chanmper 12 to X, W th desi cc nt t ener ation

156 hagt agsgoongh fuih @5 4 876R7 ARAOWHHrio] HoVe timgh the chamber 14
desBeGeh KOS chithb@8 e 8 Pattito jOhQVHl&Q SIS A tHeMY drous desiccant
chamber 14 via a conduit 32, fromwhich it is sprayed.
The frgesthe cakectipn chpmbgrel? formixheith dederantin tha regeagission chamber

i 0

\Nhl %L %\Z}é}%\%t gxrs SPB\L\/HW% ﬁ%‘%ﬁ gi nghlegllagad‘l’? Q?Eg:ﬁ{éboggﬁwd into the
r egmgemeaammgchahﬁ)ed &4 iviacaactind 20 32,_<ﬁroms;ducln1tt1hqarayed The desiccant
Fﬁbé(ﬁ%éréﬁgdcgﬂ tr?éqn%ﬁdtﬁcihdgﬁe Eglg{lz? 3]%8%0%%3%& air ﬁog/mg ﬁuough the

chamber 14, which absorbs water from the desiccant 20, thereby regenerating the

9]

desiccant 20 for use in the collection chamber 12.

As described above, the present invention can utilize waste heat from

a heat source, such as an engine 34, to improve the water management. The engine

25 34 utilizes a liquid coolant to reduce its temperature. As shown in Figure 1, the
system 10 takes advantage of the heat rejected by the engine 34 to the coolant to heat

the desiccant 20 prior to its introduction into the regeneration chamber 14. Conduits

36, 38 allow the engine coolant to pass through a first heat exchanger 40. The heat
exchanger 40 may be a primary or secondary heat exchanger for the engine coolant.

30  Moreover, as explained more fully below, a first heat exchanger in a system, such

-



a heat source, such as an engine 34, to inprove the

wat er managenent. The engine 34 utilizes a liquid
w@ombarm20d o reduce its tenperature. As shown i PCTFHIRPOOG001947

1, the system 10 takes advantage of the heat rejected

by the engine 34 to the coolant to heat the desiccant

20 B 40 5 HSHEP e UL SOBRRIRL 8l e o
to Msmpleh acfugﬂlezat exchsbgdieatldexiizahgarfrdf. engine dxdaist gas, either

xRN HpOAACHGREBRAUR “Noroover, ae

expl ai ned nore fully below, a first heat exchanger in
a system suchas the system 10, need not utilize

engi ne cool antd#gditioR fisrheahgichangra 40, tosystsradplalso includes a
gir %Ecdﬁﬁ%a@é%‘cﬂiﬁ%@? ré% ¢Q %x‘a'felﬂ th'eélt' thE d@ﬁ@%anf HEB-BPH RE introduction

exhaust gas, i rect t hou
i nt énterdll sagenératipy Chambeidleh tThmhetam eK¢fmngﬁa42 ecelvangeaecond heat

40, es, a econ

oxe ﬁ%%‘gné‘yr glﬁ{ﬂoﬁ’? %a}sq}e t ex aéliggr %ht@ﬁh Bsgs Srhayst gas 46

i ts fiom rhedenpineody t(ﬂh@t ttltteﬂmag eDeidalts a8, sbandiBtatcllow UFahe fluid
econd heat exchan

hea exch er 42 _recei e
T o b e Aty ooy 4L oo et aR fer daa g eigngine 34 may

10uS e$e & RUadicBRThd8d bf 90PC 2h
fl wgl Condull ts 48, 50 fachﬁlt%gt?g%f %f\%/tg%e?%zatyfl?g]ﬁl the range of

bet AAENSQ0NE. Adigtheesesphanger) ia 2 lowdempmeretucobtat pichaagerwhere the

I eagésq%ﬁ}l{ﬁ) i?%é*@@h%ﬂ%%qaé%g@% 'h?raat )(;Qghaﬂgéﬁgﬁg ﬁaﬁfg%e%ﬁﬁmmfe heat

400eﬁﬂﬂﬁgerTWheﬂ&etae dmmbamg}ﬂ' ca#Dpick wp kosn heirpeiead Urfs, in the

h h tiall
hggt{g@gx an eiw ife ih q%glgﬁ?aglg ep@gglr%? Bglenlgl?le 3% to the second

15t errpﬁrﬂatVuw ih@ipdcti9 X ehdAGR theViRb endah @xlesis &N, 29, Cﬁeaung the
p| céFup even nore heat. Thus, in the enbddi ment shown

Yerept 30 faciliatgssheating of dhe ad Fsoktmasses thryyighethg segeneration
t he 8800 d 42l hidhONeRsek Agk aﬁﬁ(ﬂ}nlt éf whalr Q%B\é@ﬁoﬁl\’me BE€aLcant 20.

exchangers 40, 42. Heating t esi ccan
facilitates heating of the air as it passes through
t he regenerati [ eas

' h
anount of wat ?trﬁf’@b@ib QI?SF%WY%IOBQE?{E%H ﬁ‘fﬁttwg heat exchangers

Al t hosigiwit e Higesent thid uaahddiend ead Héotferyt ¢fkdciQe oo heatmg the

hea exch rs as shown in Figure 1, this arrangene
O andBE TR 3] HPiEct PYESrBF HReREraigh EEksediic daiig pmbodiments,

bef Béweviel, £8th G%eﬁtr&cﬁﬁﬁgﬁ@dn%e' LQ@d FRERSE: Hhde b a‘?lbé?ﬁfne For

embodi ment s, %ovvever a single heat exchanger can
us eeKample.r arferb expwager uElriag engiienecolmyr can be used exclusively.

Alternatively, a heat exchanger utilizing engine exhaust gas can be used—either
exclusively, or as an intermediate heat exchanger. In Figure 1, the exhaust gas heat
25  exchanger 44 is an intermediate heat exchanger, first transferring heat to the second
heat exchanger fluid, which facilitates heat transfer from the second heat exchanger
fluid to the desiccant in the second heat exchanger 42. When used exclusively, an
exhaust gas heat exchanger can be configured to directly transfer heat to the

desiccant, which flows through the exhaust gas heat exchanger.



exanpl e, a heat exchanger utilizing engine cool ant can

be used exclusively. Alternatively, a heat exchanger
wa@Riobi12920) engi ne exhaust gas can be used- ei t hBCT/IB2006/001947

exclusively, or as an internedi ate heat exchanger. In

Figure 1, the exhaust gas heat exchanger 44 is an

i ntermedi ate hﬁ@& srﬁm{]ﬁ&rr@igam 1fij glaémterr Eﬁpahe . a?telé‘ is a third

to the second heat exchan ui d, aci
heatheatreapizger 52 which lsan preecnod] thq:emt emmnhg ecgeﬁlbna'tidn timmber 14,

th ' t changer .42. n L.

e SHTIE AR b Bohdes SR NEG-ER REH R0ER 8, Y8 rosin i
c onfabgmy &ths@rdeitaCﬂrbm the @REta 20e &thﬁth@aﬁ dxeh&tpst 6T 8 be an air-
o RARBF SR IRHOWAE] TTIF A eS e BRI o cool the ir leaving the

\aﬁgeé‘g%h@iah@ﬂ cﬁé}ﬁﬁé}em J&ﬂerb@y xttAatingl vfh?étfr@rﬁ‘iﬂélﬁﬂ %ﬁef_’% absorbs it

h” can pre-cool the air entering the regeneration
charsst the desiecns?h g Thdesiceas 20dnpenpes! braughtthehesypxchangers 40,

maki I [

b b NS B XEhanf 38, B LRSI AR, ' hlph Bgds vsed v
52 gamplike desicriant 20 ingo theaolledtiontahambepi2l t ype. The

heat exchanger 52 can also cool the air |eaving the
regeneration chanber 14, thereby extracting water from

10the air after gt sm@pnb%gdreflr Otﬁbtctb@lc@ﬁﬁ'%fi‘g‘ﬁ)u%%ed-ml%ugh an
desi ccant 20 is punped through t he heat exchangers 4

42, CYGTRPT AR IGHOX Weltq:@ﬁggmqtloggntoﬁye gollgefpn shamber 12. By cooling
Si nlﬂea&ési/ocalﬁ BNRs b A r%?&ﬂ(i\trep “%swifp%&ﬁemg %%fF%%{eg %Qough the

into the collection c own I n
t he colisstiorehambe0 12 & ipcnepred. tAhflaidgsuchnas e\taﬁnxgemntms p&sed through

ri r od toth col |l ecti ha

0! S Eghteton, Pt iy B0 2 6" F b TRiagh, e BRwor, e
15vvat esfriferam dtheasapartibllpwiapordtby, ehegbbyt ﬁlﬁoﬁﬁh}; @64tifdin the desiccant
cha%) 12 is increased. A fluid, such as a
r ef g%ﬁnérﬂ]mp?g thrgugle theyeyARAIIT OHAILDWBB A&t or vi a
conduits 60, 62. As it passes through the evaporator,
the refrigerant at |east partially evaporates, thereby
absor bi ng heat’h¢ evaporater ﬁgsﬂ puhef azofrigeratipnpubystem, which also

t hr ﬂféﬁfaeg €o iﬁlaeg&{r%t4oarndbay oihagnsgy (?t‘h 1-|1_g Tnét B8R a5 %‘rigure 1, it
of Byl HO%Rdy

arefri era I'on su

i ncisunilé&rsmoddimma&hsmahngde‘amj saclgmuimﬁ’aﬂe oﬁ(ﬁherﬁbl $x@H@ion valve,
t_shown Fi. nder st ood that a
207 0 560 B s ieiif e e ige oS b TR o Sl e conduit 60. As

eXPAEsHbeH Hl?d\)ée ,théT@Yes@@t in%ﬂltwi'ﬁgfficfénﬂ eus%? feﬁbx%?drﬁx‘oﬁﬁ’&d by an
subsystem for exanple, he condui

engine, such as the engine 34. In the system 10, the thermal energy produced by

the engine 34, and otherwise wasted, is utilized to heat the desiccant 20 prior to its

entry into the regeneration chamber 14, and this increases the amount of water it can

25 expel. In addition to thermal energy, the mechanical energy produced by the engine

34 is also efficiently utilized by the system 10. For example, the engine 34

mechanically operates the compressor which is part of the refrigeration subsystem.

The mechanical work of the engine 34 is in addition to other mechanical work it can

perform, such as operating a vehicle.



descri bed above, the present invention efficiently
uses energy produced by an engi ne, such as the engine

w@2oo6hze2othe system 10, the thernal energy prodeCEIB20§6/001947

the engine 34, and otherwi se wasted, is utilized to
heat the desiccant 20 prior to its entry into the

regeneration gha r. 14, and th| S

of wnter it conee et P A e SR SEEPAL 54, con
t heppeehgnllg aliriener @engraagyosichyoutpus eelgitrical3powsr to operate
also efficiently utilized by the ste?rlg. For . le sch .
ex afPHRmERth dok SEIRRICS A AUBRESIEal Fi8Wher STRYS fhiimple schematic

Comp, ?@s%ﬁﬂ'atﬂmbﬁhe' sﬁclpﬁrrrﬁng@fnehth% {v8ichizgi@haine @3 mechanically drives
subsystem e nechanical” work of the engine 34 is in

5addh genmano 6%1threughre shath6® aThageRerhior PEIIEES Hlestrpiny incpperate a
as operatin e n. t r
an 8%&?1}? sor 97& c %L ebcle Hse%i in a%%}?srtéglgnéu\régc gﬁ?gﬁﬁ?{@ N shown in

dri Fgrude gener at or whi ch out puts el ectrical power to
operate equi prent, for exanple, a conpressor. Figure 2
shows a sinple schematic representation of one such

arrangenent, ppudBChod BBfen embodiRebaniieapleyerdrihvesion. In
a generator 67 through a shaft 69, The %(Znerator

pr ofigee 3ethe @rmecsyngbo@ 6) bpehesnased odrgitity sloment Whigh gug related
can s

Pfobe o SPGB O, sty s
p r esmktm |10Vﬁntmanagmg rtthwgwr eolent ineinpr It i woythinoking ﬂ)at although

P gsfllﬁgg gsq%lgq?ﬁa&t (?Xﬁll’l‘t t@i{@ﬁyﬁﬁggrﬁg%caﬁ%ea{sg% ?Oe 1‘11%55& the water

Thugentbhtdir ®thet gz{stlﬁtaf ﬁﬁﬁﬁra@ S"j?lsé eystekf' 10f @howmnmghglge 3, has a
the water content in air. %gr&h not| n

al t BOURIA Beai gxehanger 95 g/ﬁpg)@g]rrp QQILe p%g}éq]touﬂet 28' of the
15 ”V?ér};‘eh%u&ﬁﬁhﬁﬁbéfsﬁﬁ UPhiSBRAASrhdR A bBusERNESNExttdRting water

gas-water m xtures. The Syst em 10° shown in
F| gfioen &y lehving aheslytgcn@mtmma@b@mbﬂqgéﬁhls witekearllegied from an

ch a%tz?cta‘%(? f ?lﬁ%va%gf)a%lj gk %H&EE% &/Q@f Q?ﬁ %érpﬂe processed to

rrangenment can be use
ext pagdrate Choteblle Kvatdrororait fcah davised it heehar ezgmheatatns owhere water is

chanber 14" . This wat n be coI cted f

out Hegiredo /ﬁ?ewaa@awa%ﬁ% fie cxBporsinE § alsp b Qspieet at the outlet
20can Eﬁﬁ%oﬁl@ctﬁfn%ﬁﬁﬁ@fj 12'0 ifie fedRird RPfuReL cUILRE air @6 it [baves.
can be used i n other applications where water is

desired. An evaporator, such as the evaporator 68, can
al so be di Spo%%dde‘%riﬁet&eab%%,l it present invention is not limited to a single

evaporator, but rather, may include multiple evaporators to cool the desiccant 20,

as well as one or both air streams. In addition, the air streams leaving the two
chambers, for example, the chambers 12, 14 shown in Figure 1, could be brought
25  into thermal contact with each other via a system heat exchanger 72, shown in
phantom, which is connected to the respective outlets 18, 28 of the chambers 12, 14.
This would allow a transfer of heat from the warm, humid air leaving the
regeneration chamber 14 to the dry, cool air leaving the collection chamber 12, and

result in condensation of water 73 from the airflow 29.

-10-



of the collection chanber 12' , if it is desired to

further cool the air as it |eaves. As described above,
wao b@epeesent invention is not limted to a si nBCBEIB2006/001947

evaporator, but rather, may include nultiple

evaporators to cool the desi ccant 20, as well as one

or both air s ddi t he. .a $di tent i
| eaving the t ceﬁ%ﬁlr%eélr %glovfeOre{ ggﬁﬁ%l gor }{ﬁg %Egmrers content
12, ackérdah@mvith thEipgesert tvemintl carbbe brrookjlet systeny, mounted on, or
thermal contact with ﬁlach

th
e B CPRTSAGA Y e SBHT HARDERA PR R R B g the back
theys aeﬁlﬁ’l?(glty'é\reﬁlc@é‘ 6 etie LBnickS760k dtiven Bhankeagise 378 locihfﬂed under a

Thi s wou ow a transfer of heat fromth%g
5 huniabdas0. Theamgh@e Thean gyesedrimthieonsiemafrblke ¢ efl&lﬂ? 4 is used in

dry o 1 CRbt Skl blakP 1o AN dxhaust gas
res tsyé)[%m?oh ensa I%hﬂzflv\g%)}er ‘? ?nthe a?l rf u xhaust 8
29. %nﬁ&ﬁwnghmd7&,b01vbotha cay dearsed cﬁo hmm@zgmﬁ@owmnea regeneratlon

content in danc Wi th t e

o RS ol OLEAT. BuRERE o, CBY DEUhe) v cbkaR & Biagacor, 2
in, c&nﬁ&@oﬁl 8¢ b&hg UAE désc&ﬂfédﬁn&:oﬁjﬂﬁt@cm Mthrtha rsyﬁelmls 10 and 10'
t he amlitary vehicle 76, The vehi

10dr i skexwrbm Eigu@ﬁ di and Frgvateteanee entissied 4ram GH 18®V1né’ﬁé egeneration
eng RROTNéhown in
34 PIRREE b s RL pEr e SR Wit e ont
exaRijgues 4 cthgiresltcio ohcbile Water geperakibaust gas from t he
engi ne 78, or both, can be used to heat an airflow in
a regeneration chanber. In addition, the engine 78 can
be used to op¥iglee embgdinenat of the ienfioeszoe, been Blustiated and

As described .in conjunction wt he, syst 10 a .
10 dswoki § Fgh PREPE ot §1e5e rPaiath BB e Ripdescribe all
15f r ° Aidie b (}jl@ ihRAGPR! aidie, aRaRbesk usWhem thehipecification are

'S per in conjunctlon wWth the system 74
s homrdsmﬂauegmnpeon rath¢rgharekimitations apebib iy endgeead that various changes

enera WAl f t
Dooriay e Rideny iy SEREHhE RREa  splrt ol UG df0fe K frion.
that these enbodinents illustrate and descri be all

possi ble fornms of the invention. Rather, the words
used in the specification are words of description
rather than limtation, and it is understood that

vari ous changes may be nmade w t hout departing fromthe
spirit and scope of the invention.  WHAT IS CLAIMED | S:
1. A nethod for managi ng water content in a fluid
using a

-11-



system i ncl uding a desi ccant and an engi ne, the nethod

conprising: renoving water froma first fluid using a
wEe@ersR0d hat i ncl udes exposing at | east sone PET/IB2006/001947

first fluid to the desiccant, thereby increasing the

wat er content of at |east sonme of the desiccant;

i nt sone of the desiccant having
[ nc%&@dﬁ\?\%ﬁép&?%t ent into a second fluid, thereby
facilitating evaporation of water fromthe desiccant

into the second fluid and i ncreasin ter ontent of

the second fldid; dp&eaiqiépr Hman W\g@ert ejhyin a fluid using a

gen 9 F A heEhding thetetfodubniiRi®ngi ne
%Sgé%lg%é&gﬁéfu gcatnhere by |gﬁg§ea5| ng a tenﬂger%?ure

of t he secondréhavidg water fiom aefitsbdluit usingi anprocess that includes

further. conp r|S|n no

RO o B B LSO NS v e vt
met b@ﬁ’teﬂtfoft‘dt@éaﬁﬂ %mddi[ethsylsmejxnf,urt her including a
conpressor and an _evaporator, wherein the ep. of.

operating the “étﬁ‘ﬁ#%@gp?tol@?saégmﬁéaéﬁ {58818?%’?2??‘21“{3 gereased water
COMRLEROInto ah&cBRd HRSH, | tAbicR rfa@ﬂfﬂﬁh?%vﬁﬁoraﬁ@ﬁ rtwagr from the
the conpressor to conﬁress ath passi ng the

t hi desie¢ant thte Hrecwegond fheid eod pesreasing waiehcqnieat of ﬁlée tasPReyfluid;
luid at Ieast a [ t he
145 1se fiuid t APRagRE B bRl R Senc Al I3RS 19

transferring Inmtfefmmgﬂhbhtefrfom she fehgiind motheheeqohd ritiid, thereby
flui.d and | owerin gﬂg)erat e.of the first fluid. 4

THRCT FAS{THR (P ERT Wie At \g/ﬁ’fg?cgﬁﬂdthe step of operating
the engine includes mechanically driving the
conpr essor W|th the engine, 5. The nethod of claim3

the conpressor-bei ngecBethed pEalaim La TYdHE CORBIISIGHEMOVing water
the ﬁ}n? &e@ec@ﬁfﬂﬁg' A2 1D Gak Qbﬂl%nﬂ Rehapdagqdriving the

generator w engi ne, thereby generating
el ectrical power to operate the conpressor.6. The

thod of claijm1, .the_s g oper
5’ggnnect ed to 5’ vehl@ %ﬁ)grgﬁ ?ﬁ\gﬁ L, ?%éfté/opﬁeﬁrrtgfr ﬁndudmg a
the c@ﬂ@téﬁ@oﬂrﬂ%rﬂ&&p@fm&[ wherein the step of operating the engine provides

power to operate the compressor, the method further comprising:

9]

operating the compressor to compress a third fluid,
passing the third fluid through the evaporator such that the third fluid
20 at least partially evaporates; and
passing the first fluid through the evaporator, thereby transferring
heat from the first fluid to the third fluid and lowering a temperature of the first
fluid.

4. The method of claim 3, wherein the step of operating the

25 engine includes mechanically driving the compressor with the engine.

5. The method of claim 3, the compressor being connected to a
generator, wherein the step of operating the engine includes driving the generator

with the engine, thereby generating electrical power to operate the compressor.

-12-



drive the vehicle. 7. The nmethod of claim®6, further
conprising renoving water fromthe second airfl ow
W@bRdoen29206 wat er content is increased, therebyPCT/IB2006/001947
resulting in nobile water generation. 8. The nethod of
claiml, the systemfurther including a first heat

exchanger, thg, et hag L iebe QAR 15| H: ofsA%h  fnd Nperarively

engi ne with a cool ant, ereby 1 ncreasing t

t enpenmcieddo efvehicke, sdsteanthe siepdofpepesiting théenginopmvides power to
thrglujgh the first heat exchanger, and wherein the step

of CFXABYHAY heat fromthe engine to the second

fluid includes passing the desiccant through the first

heat exchanger before the desiccant is introduced into
the second fldid, tihemagshod phlainepy fiHen QPG reRQVing water

5co0leapt eOscb it §88b&CRRE its 3NHer @fkduk ti@lﬂc?ébgéd, Stﬁélfeﬁ é@gulting in

heat fromthe desiccant to the second fl ui

met hadilefwagdregenerpfionhe system further including a

second heat exchanger, the nethod further conprising:

passi ng exhaust gas fromthe engi ne through an exhaust

gas heat exch@nger Thpasghodoficlaie dncthengatene figttengesluding a first

fluid through the exhaust gas heat exchanger, thereby

tr aﬁ%ﬁ‘téﬁxﬂi‘aﬂgelhég‘? Hﬁﬁ@%ﬂ@w&m@%haust gas to the

second heat exghHARARE ehdikk Hith 8RE0IRAS BehbyliRE eSS OME temperature
heat exchanger fluid through the second heat

10ex c & Higego0lagtichngher ei n the step of transferring heat

fromthe engi @gssﬁr% il %oﬁlg(ﬁ)lﬁtgﬁoJlghlfﬁéjfifslﬂ 55&%2{5%1ﬁl%|eﬂda%a

passi ng the desiccant t e secon
exchanger bef evherdih¢heddsp oCamisférsing dieatoiometie emgioe tdthe second

second. f| ui t here ransferrin egt fromth

seodfit etides PR dE S Bl HeaieLhRy crifapeer before the

f acidbditcaht RointroaneeieintPthe®aénd fIGHN thereby transferring heat from the
15 coolant to the desiccant, and facilitating transfer of heat from the desiccant to the

second fluid.

9. The method of claim 1, the system further including a second
heat exchanger, the method further comprising:
passing exhaust gas from the engine through an exhaust gas heat
20 exchanger;
passing a second heat exchanger fluid through the exhaust gas heat
exchanger, thereby transferring heat from the engine exhaust gas to the second heat
exchanger fluid; and
passing the second heat exchanger fluid through the second heat
25 exchanger, and
wherein the step of transferring heat from the engine to the second
fluid further includes passing the desiccant through the second heat exchanger before
the desiccant is introduced into the second fluid, thereby transferring heat from the
second heat exchanger fluid to the desiccant, and facilitating transfer of heat from

30 the desiccant to the second fluid.
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the desiccant to the second fluid.10. The nethod of

claim9, the systemfurther including a first heat
wez@harger, the nethod further conprising cool POIB20&5/001947

engine with a coolant, thereby increasing the

tenperature of the cool ant; and passing the cool ant

t hrough the figst t C PN | ' .

of transferri hg hegﬁ gfl}egl?ﬂ({]%gag%?h@%tSWﬁ?uggggﬁlgﬁﬁpg a first

f | uhghtieRenangas tsemetot ifatthet @agsishg cdoding ds @ngamet with a coolant,

t hrough the first heat exchap&er,ﬂihe_n the second heat

exc HgHgwr ncreasing e TREPHABTS PL IIELCRI2RT Pl t her

conpri si ng regpMindah¥dbelant thRch ik fife bewl ekthingenranar
to introducing the desiccant into it, thereb%/ . E
5i ncreasi ng t havheesim e sjeroef wansfereiag hgat fromdh¢ gnging ty the second

ev a?@iﬁ%&ﬂl&%@%@ﬁﬁﬁt{aﬁg‘ ;}Sapﬁng ﬁ?i FsRidhnt tﬂ?o\}\llgﬁlﬂﬁe iR hegt &khanger,

cla ep- of renovi ng ter fromthe
sec i the sécdnd heatrextlmnigat. r oduci ng t he desiccant into

it, includes cooling the second fluid to renove water
t hrough condensation. 13 . A system for managi ng water

content in a filui dTheMakdéBEIMNGainal f fukther cdapdidng havi ng

an inlet and an outlet for faciljtatin vement, of a_ . .

fi r semeving dvaiteit Bomrihe seqondsiluifh Prior g fn ‘l‘di%?rﬁl& € glesiccant mto It,

desi ' Hﬁ% ' ' i tak&l water from
10(: h a%g(?dgi; %@ér e t@le %pa\?g* g?th%: r@%{%ﬂtg ﬁiﬁfjtiorrg‘%éi,\flelt ({E}I%g b novi ng

t hr chegdesiceentf i r st chanber; a second chanber confi gured

to receive at least a portion of the desiccant after

it renoves water fromthe first fluid, the second

chamber includng ameinmtiesd Erethian 10 whesdin fiwrstep of removing water
facilitating novenent of a econ&?fl uid into.and

of fieE dhesesraddhudBrer to ipEe g thedesiecang Hgo it. HCn3es cooling the

evaRorAli iR &f reffivefwdtér it duzs cofsdmean. 1 n the second
chanber into the second fluid; an engine operable to

out put nmechani cal power; and a first heat exchanger
A R g
second fl ui d, atfirerablamber having an inlet and an outlet for facilitating movement
of a first fluid into and out of the first chamber;
a desiccant capable of being introduced into the first chamber for
removing water from the first fluid moving through the first chamber;

20 a second chamber configured to receive at least a portion of the
desiccant after it removes water from the first fluid, the second chamber including
an inlet and an outlet for facilitating movement of a second fluid into and out of the
second chamber, thereby facilitating evaporation of water from the desiccant in the
second chamber into the second fluid;

25 an engine operable to output mechanical power; and

a first heat exchanger configured to receive heat generated by the

engine when it is operating, and to transfer heat to the second fluid, thereby

increasing the temperature of the second fluid moving through the second chamber.
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i ncreasing the tenperature of the second fluid noving
t hrough the second chanber.14. The system of claim 13,

wo eoobhzroconpri sing a system heat exchanger corPdT/TR20E&HD01947

5

10

15

20

25

to receive the second fluid fromthe second chanber
and to facilitate cooling of the second fluid to

extract water, thergf ; %%% )‘Z‘%ﬁfo{ ﬁl-gggﬁ l%yﬁlﬁ[@frqfonﬁrgh{go&%ystem heat

wherein the f]1'4rst i"§ configure
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cool ant flow ng through the first heat exchanger,

thereby transferring heat fromthe coolant to the .
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t he second heat exchanger fluid; and a second heat

exceapmgbfluidonf i gured to receive the second heat
exchanger fluid and the desiccant after the desiccant
has renoved water fromthe first fluid, thereby
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to the desiccant, and facil| [ ;
fromthe desi %Qﬂ{au%jc(g@ ﬁgatse éé%&]%&?ﬁlab’i{@%%%n#heeﬁ g ;%ésl%aé‘% ' ﬂl.nd
of ghRin® théethtbiaheitiie &ttaust gas hedtexthangehbeigg configured to receive
configured to receive the desiﬁiant frorﬂgt{ng se onglaaust 25 0
cha#rBlew, ofsbaush sas BERTHC KBENC B Haliiisferi AL BRF) EEF &
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exchanger . e systemof claim17, further
conprising a &fiecahdnbert exbimngeysonisnel gar Bgewe hpgecond heat
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recei ve the desiccant before the desiccant

i sintroduced into the first chanber and to t%.an%fer .
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configured to receive the desiccant from the second chamber, and the second heat

exchanger is configured to receive the desiccant from the first heat exchanger.

18.  The system of claim 17, further comprising a third heat
exchanger configured to cool the second fluid prior to its moving through the second

chamber, such that water is removed from the second fluid.
19.  The system of claim 13, further comprising:

an evaporator having a third fluid flowing therethrough, and the

evaporator being configured to receive the desiccant before the desiccant is
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fluid; and a conpressor powered by the engi ne and
operable to conpress the third fluid after it flows

wao booeag20e he evaporator. 20. The system of cl aPer/IE2006/001947
wherein the engine is operable to nmechanically drive
the compressor. 21. The system of claim 19, further
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electricity to power the co essor. .22. The
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engifify fidchiepe Adwsthrhipatthesedpanger. are di sposed
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the vehicle. 23. The systemof claim 22, further

onprising a ste c ' :
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water therefrom thereby resulting in a nobile water
generati on system

21.  The system of claim 19, further comprising a generator
connected to the engine and the compressor, the generator being configured to be
mechanically driven by the engine, and to output electricity to power the

10 compressor.

22.  The system of claim 13, wherein the first and second
chambers, the engine, and the first heat exchanger are disposed within a vehicle, the

engine being operable to drive the vehicle.

23.  The system of claim 22, further comprising a system heat
15 exchanger configured to receive the second fluid from the second chamber and to
facilitate cooling of the second fluid to extract water therefrom, thereby resulting in

a mobile water generation system.
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