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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates a system and method for managing water content in

a fluid.
2. Background Art

" Conventionally, water is collected from air, or other gaseous fluids, using
condensation 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.

Conventional water generation and removal systems collect water vapor from
incoming airflows using 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 ait varies, however, from region to region, with hot and humid air in tropical and

semi-tropical Tegions, and cooler, less humid air in other parts of the world. The temperature and



2. Background Art Conventionally, water is
collected fromair, or other gaseous fluids, using
condensati on systens. An exenpl ary condensati on system
provi des a surface cooled to a tenperature that is at
or bel ow the dew point of incomng air. As is well
known in the art, the cooling of air at or belowits
dew poi nt causes the condensation of water vapor from
the air and a decrease in the absolute humdity of the
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“.. changing tenperature and hum dity of the fluid

. Streamwhich may adversely affect the efficiency ?f .
"t he syJngwiiments of the present invention provide a system and m ethod for removing

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

Embodiments of the invention also provide a system and method for removing

water from a fluid using a desiccant having at least one parameter which can be controlled to



Therefore, there is a need for a system and nethod for
managi ng the water eontent in a fluid that can extract
water fromthe fluid even when the dew point is |ow
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Embodiments of the invention further provide a system for managing water
content in a fluid. The system includes a first chamber having an inlet and an outlet for
facilitating movement of a first fluid into-and out of the first chamber. A desiccant is capable of
beirig_ introduced into the first chamber for removing water from the first fluid moving through

the first chamber. A second chamber is configured to receive at least a portion of the desiccant



The system can al so include a first heat exchanger
configured to receive the third fluid therethrough and
to cool the desiccant before it is introduced into the
first chanber. The first heat exchanger is arranged
with the valve such that a reduction in flow of the
third fluid through the valve increases the fl ow of
the third fluid through the first heat exchanger. This
i ncreases the cooling capacity of the first heat
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The now hydrous desiccant collects at the bottom of
the first chanber and gets transferred to a second
chanmber. The second chanber transfer occurs either
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mai ntain quality of water. At | east one
enbodi nent of the present invention can al so di spense
hot and cold Water. Thus, in one enbodi nent, water
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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 a third hot storage tank. Water in the
second storage famk is chilled using a suitable cooling process such as Peltier-effect or
chemical/magnetic cooling, by the use of a typical expansion-evaporation coils, or by any other
method effective to achieve the desired result. The cold water is then dispensed through a first
childproof spigot. ' Also, water in the third tank is heated to a desired temperature by a heating
element and dispenséd through a second spigot. Ambient temperature water is dispensed from
the second spigot when power is disallowed to the heating element of the third tank. In another
embodlment water from the first storage tank can be directly dispensed through a th1rd spigot to

provide water at ambient temperature.

‘Embodiments of the present invention may also be configured to provide for the

introduction 6f water from external sources in the event of low condensate formation.



Figure 2 shows a schematic diagram of a systemfor
managi ng water content in a fluid in accordance with
anot her enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCODI MENT( S)

Figure 1 shows a system 10 for managi ng water content
ina fluid in accordance with one enbodi nent of the
present invention. In particular, the system10 is
configured to nanage the water content in air-either

to collect water fromthe. ai .
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'ection chanber 12. As the air flows through the
coIIectlon chanber 12, it contacts a desiccant 20,

whi ch, pighre@oRIhagbmRtdidRanet 4 gystinguir eankging watsproageatiin a
into the chanber 12 via a [ As t he

ndui t 22. .
ﬂwdauwmﬁ6V@§“Wh@@ﬂBﬁCF%%ﬁ@SFng?Pgﬁagﬂﬁﬁﬁgw 12, vapori zed

water is condensed out, and collects wth the
desi ccant 20 in the botto er
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absorbs the water fron1the alr Although t he desi ccant

20"shown in Figure 1 is id, th Lesgn

i nvent iFErebrraspraiest ‘% Cl'@fw@gl % rgéns? gﬁ ggeorgance
with S mIAaSS HEEE Fieant svetifh., Ingatticdlagric sb/stqm iL@lis cmfgured to
manage SUAA g TSt IR IS b P 1 gL ot Seaen
use, Siab b tRMfhe HAMUBG S thS edr ULtHORGHh Wtk ltHaeaitho%‘ldhe examples presented

conbi nat i ons_ t her eof . L|th|un1chlor 1£rm &151%§Qmﬁ
hereip atiliza AmRient 8 prie fledehose vty ?9‘6%“6% e“&% TG
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and P@céfrﬁpdh%mb&cl)ﬂ%g&n&hﬂiﬁl dﬁalﬁl&[m@ UTHS ccﬁllﬂ(::th)naharﬂiehjll mn]gdes an inlet

I yl | ;
16 agd g;;g]tlet g‘qrxglgg} %e}rgsv a? ﬁrgﬁ%grpﬂv&g %b zlﬁgugﬁgg QOHQ%% 4 Xha%%r 12. As
the a fYdv? |thr|oh@{ fay lcﬁfé@tllcﬂﬂ c%ri@r%e.r 128t éo&&bﬁ)aldeﬂﬁ:agi Zjbpw]nph in the
ene co riprop
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conmpounds which are nornmally solid, but which are
~substantially soluble in anhydro ol
i qui d Ayteakymovanirough hegglegfiane 'é‘l’?fg‘éd"apg‘i‘fﬁx A" ‘S

con&elﬂgetﬁ%ufs Qhd Eh1iRek wah tlié‘i‘l@?ﬁ&idm 1ﬂﬁﬁ wottdh |@b]tt1bﬂ P4 ofsthe d:hatrﬁ)br, 12.
ent aer

rito an ow nol ecul ar g
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desiTRNCST AR l1n ﬁghr@q is i lﬁfu ﬂﬁ'pt@@ﬂtnﬁaenﬁ@ﬁ daﬁﬂémblaﬁ:mhaase of sohd

| sopropanol am ne, inc ng nmono and t
desm@@fsr @ghxnmhamﬁeﬁeca@ﬁs—mggw@g%r&rhqﬁ Any deskicant m%"t‘r}af pifective to
ot her types of desiccants such as nDntnDrlllonlte
clay, silica gel, nolecular sieves, CaO CaSO™ can al
be used. As would be evident;to persons of ordinary
skil:l .in the art, the selection of a desirable

desi ccant depends, anong other paranmeters, upon the
tenperature




and hum dity ranges of anbient air from which noisture
is to be absorbed. Still other exenplary &siccants
cOmprise materials such as P205, BaO Al 203, NaCH
sticks, KOH fused, Cal 3r2, tnel2, Ba(Cl04)2, ZnBr?2.

As noted above, the desiccant 20 is a liquid

desi ccant, which may conpri se an aqueous sol ution of
40% I ithiumchloride. Inside the collection chanber 12
is amtrix material 23. The matrix 23 can be a sponge

prodifte t}fétcﬂﬁfed'}?sqh HHEy‘BE ugéﬁdthélucﬁflé Sk VRuid® shiGdds] ﬁ&ﬁts solutions,

contact between’the desiccant 20 and the air Eﬁ%?}:.
are
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B b e e e e nger
28 prior to its introduction into the collection

chanmbe 'qué%i de@éca %%Iu&}pﬂ Bt} 019 %ﬁtng 6 trm%@lre Ha? bk | T%lcal

to renpove water romthe’first airflow 19 |
polydotrindudsdiguidxompoinds suchehethyere glydoh pywytent g1Y¢0é hyydese glycol,

peoc R 050 EmBFLACHEL, i, AR,
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|on C an alternative
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e ;s 34
etk oS 85 B R R on, R A Ror R B
digylseleind. ai rfl ow 38 into and out of the regeneration
chanber 14. As with the collection chanber 12, the
regeneration chanber 14 also includes a punp 40 which
i s usedtillothputypes dfdedersite sughias ROnimeridoniteclayetiieieach miokpqular
[
s1eve%r@{8) aSéﬁ' C&I{1 ﬁ&éqjgee(g e[%sg\?(g‘l?ﬁl %enégcﬁmt tgz)eg%% Ot%gﬁg}%ﬁ}tz%gt 1%51’16 art
the’ sniatttonnf 44¢s1mh1¢ désjchiit kependre amrengr jther 2gramaigys, onshesipopryeure
atld &g%ﬁége%?é%rﬁ air T Phich mms’tureI 1Is to S &@gﬂi‘ gﬁﬁ oth‘ép%xemplary

o C yer ow contr er 46,
desicamtmcmmrisc)md@riwla Bupé 2s BYRT, BeDeAl293aNkal stitie, KyHrfayd, Cabr2,

e the col l ection chamber 12 to mx with
chg%ﬁgﬁcaﬂ% In the regenerati on chanber 14, and vice

‘versa. Instead of the val ve 46, other rom;contro

- devic €S edggo%sﬁtg n%s‘?ccﬁxﬁ?g 1504 ljfc{\HcE Js Ot q;filgletﬁégp&%}lse an

. bet ween t two ¢ or exa
aquepw solutipopf %llthglrmdé@tdeo i{nse}q e doHedtion nhamﬂ)er 12 is a matrix material

23, %ﬁ’eﬁ%gﬂqg g?%#} LS u or:lég%r gﬁl& OW %%e%lﬁ%&\?\géjérf?(ﬁ@am contact

leve mot | c
betwdersthe depiticai @0 |amd thheir foiing ¢lirpegh thhm’ﬂbe’ronrham@r hdt The desiccant

20 isrp%%{pgcll Xttodtih!e (lilcgn%glit 35 gy 58 rﬁS b§ dT}Ix u%t%s the desiccant 20 through a
first heat exchanger 28 prior to its introduction into the collection chamber 12. By cooling the
desiccant 20, its ability to remove water from the first airflow 19 is increased. A fluid, suchasa
refrigerant, is passed through the heat exchanger 28 via conduits 30, 32. The desiccant 20 is
cooled in the heat exchanger 28 to a temperature below that of the first airflow 19 In this way,



The punps 26, 40 can punp the desiccant 20 into their
respective chanbers 12, 14 through respective conduits
45, 47. Alternatively, sone or all of the desiccant 20
can be punped fromone of the chanbers 12, 14, to the
ot her of the chanbers 12, 14 through the flow
controller 46. In sone enbodi nents of the present
invention, a flow controller, such as the flow
controller 46, can have two inlets connected directly

ESRESE LMntRE1 2, €A SarCaeinetitead the
the a“‘é?‘?i By 2601 %asrlte %g&étﬂ?\%éhﬁféi?Ilgggﬁanger inlets. t {]r)et by
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e respective conduits 45,
47. For exanple, if the punps 26,40 have a flow rate
of 200 liters per mnute (Ipm, the flow through the

val ve 46 may be 100 liters per hour (I ph). Thus{ onl "
a fracthk eagemsfrattdne:hambnrd4 plaprpretidepantipigt 11% R an olet 3 %

..punped into the .op B regdieratioR SRAMet melAzsmth
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fl oW.rat bot n_Lek it &4 eﬂle@@ﬂcdaﬁl 20
e kR i e
is spr&/BOWR theirdgérgtion tharttve 14@gioveeintmapdx #4 “ﬁ‘&ﬁ]i*p]élﬁ’ tb‘i/mf.‘tﬁé 23,
pung 40 thgogﬁgla seconc 1d heat exchanger 48. Heat can
may Y5@ SRYER G- YBIRE a8t VExthanger 48 from any conveni ent
'source, via conduits 50, 52. By passing through the
heat e chan r .48 [ £i6h b2 13 an
t enper ATYFE E%QVEﬂ?ﬁ%m?qf%é?i?ﬂf%a%mbﬁmggggcond
clectidhit VA108)oRGabls 0 dlbatthd melrcsxe desingargifion thoedigotion ohage 42 fpgmix

with @.Félgt? %ﬁglet anrtgge%%gaghn Ezllpa%i 0 W dé\%é WaC Iﬁéfgg@ bf théval Y46, other

al r nore water is 1,
flow wﬁaﬁmeaicaﬁniy lmnst:chte) aeisél dluetiitw oBleripagt hogecy dedryg chambers

14. Epg exawgwcﬁpzfrg ?rbm%% &l 18k fb?%@,\\éﬁzatn@n th@nbeahixEhReabcant 20,

ed ou regeneration chanber

whicl dan 1@ abtgated mmmmgmpm( fiov. Ertbiampy.thgdasiecan ddinghe ‘f%‘g‘ftlﬂ’a
cham Py §J?§ ga%E ngcf an%n?fc{eregiz%neffectlve Use of the

WO separate airflows exiting the
charrbers 12, 14 The first alrflow 19 of now dry air

_exits the col on e o BhimHd3s 12,
and t héﬂ%%‘@&?f a% r?alnéj\%vg%gﬁ) emlgan{{dl%ﬁﬁ%f 4r%gpee?(‘:‘ik‘tE s trﬁe )
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pum%e)gt TogL91e (9i hngch%l%ners 1 o ki {bl,\%ﬂ oltlie R &ﬁhﬂ%ﬁ 16, hlac thlolgh the flow

Irst arrflow 1
contiofl&: 46a$re§)ntel”mxﬂodinmnts off émtpresénttinventites i dew ﬁfmt@@er, sy¢q as the flow
' atent coo

fo o outlets
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cC a
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first airfl m119 el f, u th&fow th
45, 47h &% sqnz;ﬁ,eg}bg imegis, %ﬁ% P “’“%‘e‘f‘evgf 4%elﬁer e %ssgt?%at i ncéWt .ough
the rep@btRd cortliuits &6, #7. For eﬁlalml)lenﬁt}xd ipmepg 26, #H bavsradipsipate of 200 liters
i-nvention u 10 | i thi Ut 9 dn!
per W@u@@f‘ﬁ&e é }F‘é‘l‘g&‘ %eYa 60465 i 0 lelfeumrpgg #léri% r(nﬁgn com'ng ye
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cooling capdcity of
1.4 kW thereby enabling a tenperature reduction in
the air of 8.4C
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The warm hum d air 38 | eaving the regeneration

chanber 14 can be introduced into a system heat

exchanger, or evaporator 54. The evaporator 54

i ncludes a contact surface 56, which causes water 58

to condense out of the humd air stream 38. The water

58 may be collected in a storage tank 60 for |ater

use. Depending on the use intended for the water 58,

it can be sterilized and/or treated usi ng a secondary

cont%%h%%s%mhtcﬁffer ﬂg%%gsd#@cg Krngrn’rcsyo @egﬂogtprateg Qh&‘ﬂ%erﬁtlé %Pﬂow

el'etnents. e such sys emis escn

rated wiativer@tepchralier.Pat ent Appli cation PCT/ US05/ 30529 fil ed
on 26 August 2005, entitled "System and Method for
Produci ng Water," which is hereby incorporated herein
by r ef eAeshoen in Figure 1, the ddsiveare 28 poruaiped bibitie pemp 4l throfgha

r [ atio ch i .
T
sours g vin@nhé@at0,62c Bapgsing tR8ygvBe hespebingueldythadesi@sntA is heated

por at gr _apd. cond ense wi t hin.the .su e .
oo FRET G4  RBT o) uhteo o Lol RN LT g abow 5.
heatsau b@yﬁatsmtﬁalgbyheaemmpnesmmbmm Biyihb&ing tirecetdnid Iagﬂow 38, more

pansi;on h ef t
Wy SR P e Bio O G Mt sk PR B LI ARL N ne
heatsgblengdrue| whidantocatkd bxhﬂdé thovegoderdtive chanfber i laaua:tt exchanger (not
t hr ough .t he evaj rators 28, .54 control valve 70 is
Sho‘ﬁge'ﬂafyg“?ﬁ%ca%g g%e ik enera%ﬁi ghgmper qé’ omuni cation with a
sensor 72 at least partly dlsposed Mﬁthln t he
evapor at.o0 4. The

par amet §© og e sHséerg é@(r_) 1?3 in I\f]? \R/aré atr usr eexfit%ngﬁhe 81%%%&1’%&2 14.
Thelfpstwiflew 19 of dowedry eig exierthd ¢<ﬂ)lnctmhahb&lrer 121thrd%tgh ﬂemt’r’ptl 18, and the
72 b
oS8 60 R NS BB g o
Onendfi oﬁdinamgkﬂbm tsoameili aep:tecmzleehat the ex‘sgcsmemﬁ vi@erifeonuthe firsagirflow
19 1{1cerﬁar§8srtg% %teg% }ge%tnoﬂ tdeer nat Jt é/di‘ 1¥ regultg 1nslgte§ ocroiﬂ?nzr%po%%] fprgt Bflow

ure
19. fddithaalby, befchttswttf&&pswdanw (nnglteh:euwymhe nlnaeﬂzter Wh eantth)es cooled,

the ééﬁ%l ow%l% 1{Cs§lﬁ e?gggsto segsﬂglg ;C n‘é’%? {owars its ’rl%nega%c’rg levglhﬁlereby
cregtiap aomiddedrytai. froovereolbodimenty Ehle\pe:séf@ invention uses|1@ litdreof lithium
B
air blowértetedat2p0mhour. Fhe rediiers atsmlbmowmg@pmyope i kilowatts (KW)

o 5Pl A LD R S OB e
8.4°The sensor 72 i's configured such t hat when the sensed
. tenperature drops to a predeterm ned set point - e.g.
3C the sensor 72 signals the valve 70 to close. This
st 0 ps’ t ke watn; hgeidaint3 Sﬂeasrmgftlhetm'gemgratidsrr @aghert ldean be introduced

mtqrq s gxea? cgtﬂ%gsfﬁ %ﬁ gvaggr% gvﬂé}b evggogl.%ornﬁ r‘“"fl‘r“{egf%‘ rcl e r’c %Qrtface 56,
whiel cduadsgenter 28 to donddnbd Gut \whthe hivhil divesarbana B& OT Hei wagercsapw Hey

of e eva IS r duced - ..e.,. it
ool B e PHEE BT ke iy Deperiae sl S dpefthe Woher 58 i
can®a p@filiey gﬁlf/oﬂtfbetee uatfmg)x iﬁc@ﬂda%&yhtﬁmi sy egsmding 'ﬂhﬂystem 10to
i.ncre se cooling of the desli.c 20 enter
inclig 198 P HAIR PS8 GToR o sr g S eRchmposton
absorbed fromthe first airflow 19, and thereby
i ncreases the vapor pressure of the desiccant 20. In
ot her enbodi nents, a sensor,jgosuch as the sensor 72,
can include a hygronmeter, configured to neasure the
hum dity of the airflow 38. In such enbodinents, a
sensed humdity at or below a set point humdity can
cause signals to be sent to close the valve 70, again
reduci ng the cooling capacity of the evaporator 54 and

automatically increasing the cooling capacity of the
evapor at or 28.




In situations where the noisture content in the
airflows 19, 38 is low, the set point-tenperature or
hum dity-wi |l quickly be reached, and the desiccant 20
entering the collection chanber 12 will receive
i ncreased cooling. This results in an increase in the
amount of water collected in the collection chanber 12
and subsequently transferred to the regeneration
PCHBRtL105194ifel 6@ 9g R ubRE200k QoM SaN'SHdnh 8Hd MihodTdt Brodiidhg Water,"
turn, causes a hi gher Ioad in the regeneration chanber
whigh is hergp yumom?&t&‘éilfgremd%é( ¢iHEr%Sase in the tenperature
sensed by the sensor 72. In order to keep the valve 70

from cqn&%aa@tnlaﬁbr 6y &l ﬂa&%fkaeft:mgagudma&ygm 63 MWikich ﬁ;cludes the first
e .S
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the valve 70 may include one or nore controllers which
an be r d,, for_.e h tenperature or
Thametiey SR aRnon”ph Hh aRr e brhubf | Be, SoMETYrIg 5 @
codftolcatve tve ipagr ’B]ii‘ﬂmﬁitrt)lOvaB/B m()op tiri ainehlyudmnageh tensbil nat least
pairtLy %ﬁ)g?e esltgcr?ct@%ev%%o&,t §14\Mf'l$ Ensorl_%fl(s) co %‘C reg po stens% aférameter of the
semmdl airfles 38 attarit lrag blclsqdatpematmdéle mqgematnom dlmnéwdh‘ln Foryexample, the

seRRF 5?% 3511 l:nbe & o%h r'ﬁ‘!e\;k%rc ]?a ie o?lrr}éasu §%§rﬁ§dlty of thef> airflow

cont Used {0 coordinate unctlons 0
38, Néuohamaydqgsoeweeln@m@n dife sybtem 99 3% esed asméﬁluwl@@ﬁst Algrpagively, the
sekx olr l?'% Lk %‘iienll&raﬁlrg%ﬁ)r gon %ﬁ‘recli: to%ehsE azemﬂeﬁ%r@&‘ tﬁ@ausfl)bm@l which
been ‘used I d el ement s are
mpye ea‘toétf?nteét vhrodee t’fyeierndOHSnUS%@ @V@F%WM‘OI%%\%S% the sensor 72 can
ourp@ SElskelated to the sensed FAr@HE& t&cdnlrblUfd YaBle@s. @ system 10°
for managing the water content in air. As with the
system 10, shown in Figure 1, the system 10" incl udes
col | lacthf embadiscntetienariat fighe dhahfosssor1 B Is gopfisured i sgpse the

te%érgthrehﬁ%e atrﬁo@‘@@ i @@ LvaBNalASI &V her She, vat8'70 fspren thereb?; allowing
control Ilng the tenperature of the desic

oA R CRATBNED (b eborgior S 6 GPpaist SacOeB P oK Fo e senor
751 b& gl R that \Ma t}fe&éx{sbcg@ﬁq@ératmre dsdpb ﬁ)ycﬁ;frﬁmeﬁ&necﬁleﬁmmt —eg,
|ncI#des a7heat qg emen ? tF throush
Criciceeon napts BRARAN Qo <106t 100 a6t s 5iHesuint gy fovgne throue
the @¥dpbigeF an tancﬂ lnﬁk&fd%ﬁ{h\i am&ﬁht of MrtgﬂmmgﬂrovstlﬂIﬁhmmgme atherr evaporator,
& SPO 1 %,;{h%"ﬁ‘ﬁétha%%ogﬁowcé’p% ec%thg e\aa\f)(gra or 54 is
reducsil H—gh& dewodléng aabdcith ic mduaaldse wintel theldea a@@mlsug capacity Of the
ev%g(mltora%]% mErea%ec? eI::llng qgcre éﬂd &Gﬂggof He dlesgc}régrrﬁre Zgieern{egﬁg t}ﬁ collection
chaimbér] 13wes8Bs i le rrg>re waterrhwgaba@rt@d frhmﬁhedﬁr@twrﬂewd%aaﬁ ¢heteby increases
th%gg;ﬁ)lrjﬁaré L NG H&lc@'}n? go.LR o¥h@per§%mt5p§5&9§t ﬁﬂ:h as the sensor 72,
an relying on a nunber of 1 ndependent
candrlydg b hegremeterheon§ gusedeimmeapure thichupidity @it@ygﬂ@WS In such
controller 76, which conmunicates with other
controllers--e.g., the flow controller 46' and a
controller or controllers within the valve 70" and the
sensor 721-to nmake up a control sSrstem As shown in
Figure 2, the systemcontroller 76 can be used to
control other elenents of the system 10', such as
punps 26', 40'. This configuration may conveniently
provide a centralized control of the various el ements
in a system such as the systlem 10. Similar to the
system 10, shown in Figure 1, the system 10' can
function to nodify the heating or cooling capacities
of various system el enents to acconmodat e changi ng
envi ronnental conditions. Wi | e enbodi nent s
of the invention have been illustrated and descri bed,

or7ér;st Lea exc%anl%ﬁr d



WHAT IS CLAI MED | S: 1. A system for managi ng

wat er content in a fluid, conprising: a first chanber

having an inlet and an outlet for facilitating

novenent of a first fluid into and out of the first

chanber; a desiccant capabl e of being

i ntroduced into the first chanber for renoving water

fromthe first fluid noving through the first chanber;

a second chanber configured to receive at least a
embogondnispm sabed Huenidlgsit octaidw addt point }turrtidirsmae sausabigiiald to Basent to

he rst flu e con i ncl udi_n n.inl.e
closeqityalie 7R, aepinttedtisinle P RPP R R vk sty oA cadbigripacay
incredsirg the ¢aaling eapaciyulf ttefevigomat@a@8ond chanber, thereby
facilitating evaporation of water fromthe desiccant
in the second chamber into the second fluid and

i ncr ea® sigatidie Wb&teh alfe rﬁ@iﬁthﬁmbntaft it the aiBeRND, BS 1816k, rtl:he set
stem heat exc a er. o r recelv a f
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gur.ed to. sense a parane of the s
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' In the system 10, either or both of the sensor 72 and the valve 70 may include one
or more controllers which can be programmed, for example, with temperature or humidity set
points. In addition, the flow controller 46 can be programmed to appropriately manage the flow
of the desiccant 20 between the collection and regeneration chambers 12, 14. Thus, the system
10 includes a control system made up of independently operating controllers. Alternatively, a
systéin controller can be used to coordinate the functions of 'the various elements of the system;
such a system is illustrated in Figure 2. In Figure 2, the prime symbol (") has been used to

identi'fy elements which are related to those found in the system 10 shown in Figure 1.

Figure 2 illustrates a system 10' for managing the water content in air. As with '
the system 10, shown in Figure 1, the system 10' includes collection and regeneration chambers
12, 14", each of which has its own heat exchanger 28', 48' fox; controlling the temperature of the
desiccant 20'. The heat exchangers 28', 48" are part ofa refrigeration subsystem 62'. The
refrigeration subsystem 62' also includes a heat exchanger arrangement 74, which includes a heat
exchanger, or evaporator 54, and a refrigerant flow valve 70'. Although the evaporator 54" is

shown separately from the flow control valve 70", it is understood that they can be integrated into
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a first heat exchanger configured to receive the third
fluid therethrough and to cool the desiccant before it
is introduced into the first chanber, the first heat
exchanger being arranged with the val ve such that a
reduction in flow of the third fluid through the val ve
i ncreases the flow of the third fluid through the
first heat exchanger, thereby increasing the cooling
capacity of the first heat exchanger . 2.
a smgrstalewsg; sihncad als michme a sopbre 2 Himeiké tostp sespori 73, shawn in Figure 1,
ni c n.wth_t V B NG _S&gn dity,
theseigf (h SRIAEH BarirerSrignif ntiobs- B grahpctaighendy
etc.—hitto balpuiesignals related B tha mseéygrla@niebf claim1, further
conprising: a heat exchanger arrangenent including t he
system heat exchanger and the valve; and a contro
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conmuni cat j t.he h n
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esl CC into
systel’;lllo Sthown éh Eg@eNckhe system 10' can functlon to modify the heatmg or coohng

capacltles of various system elements to accommodate changing environmental conditions.

While embodiments of the invention have been illustrated and described, it is not
intended that these embodiments illustrate and describe all possible forms of the invention.
Rather, the words used in the specification are words of description rather than limitation, and it
is understood that various changes may be made without departing from the spirit and scope of

the invention.’
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chanbers; and a flow controller disposed

?etvvleen the first and second chanbers and operable to

acilitate exchange of desiccant between the chanbers,
WHARIRCIARMER IS5y st em being further configured to control

operation of the punps and the flow controller.

5. The system of claim1, wherein the sensor includes

a tenper at uy syssenfomantapmgsvgeralosteatiinpufluidyconmisswns or

Cengod 18 anber ks ARt oX Bp o drh o FAiBEPRL GrhCof a firs

fluid info and Gt DY SR Qdhakibgl;m 1, wherein the sensor includes
a ?ﬁi/gr oneter, the signals output by the sensor
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heat gxeHAAGREMBENEInGiULRM th GedeBeal Vst dYeortibih bLthE dedictant after it
t heret hrough and to add heat to the desiccant before

removestwater from thedfiisetuidnthe seeoad shawher ineluding an inlpicandsgontlet for

... heat exchanger beij .arran | I
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evaporMeInVeT wAEH 618 ise ddiRechhtaniief sebdiel dhaiber fnkasihd sedumddlyid and
) t he second heat exchanger,. thereby increasing the
increasgathp wgtes paentof thy sacped Juidond heat exchanger.

8. A 'Eesglgtg& ﬁeg{ em%%r Egnfg@g&{ oY GNd tHéIQl Buid Itﬂ&éihrough, and to

using a“systeminc esi ccant and a system heat
receiveak€ bevoge fluid fiemniad ieednd chmpibies it feilitate a transfer of heat from the second

.. renovi . er froma.first fluid usin rocess. .t hat
i B e S el S s RS8Rt 1
the desjy rabid @I BRY tHeMfve8sihB thitdguiwat er content of

at | east so of the desiccant, the first process
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e e B Eh ECEetEeEPA  08SAD 8g r
valve t8 0BMRS1 1R f1¥R B Ehe BB YIREH Tk QiPhtthesfstens hedt kxdtdnger based on the

sensed parameter; and

a first heat exchanger configured to receive the third fluid therethrough and to
cool the desiccant before it is introduced into the first chamber, the first heat exchanger being
arranged with the valve such that a reduction in flow of the third fluid through the valve
increases the flow of the third fluid through the first heat exchanger, thereby increasing the

cooling capacity of the first heat exchanger.

2. The system of claim 1, wherein the sensor is in communication with the

valve, and the signals related to the sensed parameter are output by the sensor to the valve.

3. The system of claim 1, further comprising:
a heat exchanger arrangement including the system heat exchanger and the valve; and

a control system, including
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i ntroduci ng at | east sone of the desiccant having
i ncreased water content into a second fluid, thereby

facilitating evaporation of ter fromthe desiccant
at least Qe ORI A GRETHINS RO i th%?%@égrﬂ&naﬁt%@n&%% Afd e sensor,

the corfaF sEEER Bk cUhfured to ooy igndiS RO, LHRp RN b pation of
the valeotit &iist dfe dobBng eapanitly 6f the dystem haatrezelsangder. t her eby
facilitating cooling of the second fluid and renoval
of water therefrom sensing a paraneter of the second
f1uid af t errelgstaRl i1y, S desR el GeRB %L fastdfattially fluid, the
adjusting the Cooling capacity of the system heat
systemefuthergerpriaingt east partly based on the sensed

hoat i ga OCsBaTTLBT iy 00 il ddSecond
chamb¥3e4 i N the step of adjusting the cooling capacity of
the system heat exchanger includes increasing the

cool i rigflespentraller dfspeded betyeen ihehibrst anshaehenydhambgestand operable to

.. th h [.i ' '
s B SRR GRGRELE b, S ke AR
config@d € ednioB o;f)éi’ﬁt%rﬁd)ﬁ’ché pemsé enl té flsansintgller. par amet er  of

the second fluid includes sensing a humdity of the
second fluid, the cooling capacity of the system heat

exchanger bﬂerkgftjéﬁl S %ﬂxe}éﬁg Iﬂ%f/s@ﬁ&g iUl 'atté?nb%%tﬂfe Sensor,

or below a set poi nt hum
the sigitdie onmuhindthefsersboatffeding whdsstigofithe valve prhofi tieaempergtuge sensed is
parangter of the second fluid includes sensing a
atOrb@@ﬁﬁ%ﬁ%&ﬁ?EOQﬁtqﬂﬂ€“§@Eond fluid, the cooling capacity
of the system heat exchanger being reduced when the
sensed tenperature is at or below a first set point
t enper@t ur €lhe system of claim 1, Whereiin therpendes dnabides ladiyenagyeter, the

S AT e N ST
below 6 FR4tisBOp ARGy 0f the system heat exchanger such

that the cooling capacity of the first heat exchanger
is automatically increased.

7. The system of claim 1, further comprising a second heat exchanger
configured to receive the third fluid therethrough and to add heat to the desiccant before it is
introduced into the second chamber, the second heat exchanger being arranged with the valve
such that a reduction in flow of the third fluid through the valve increases the flow of the third
fluid through the second heat exchanger, thereby increasing the heating capacity of the second

heat exchanger.

8. A method for managing water content in a fluid using a system including

a desiccant and a system heat exchanger, the method comprising:
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12. The nmethod of claim8, further conprising heating
t he desiccant before the desi ccant is introduced into

the second fluid,. thereb Cr.easi n t he amu
bt o FEDAYIBR AR Froto e Ul O OP LA S es £ Sppying at leas

some o?ltﬂé' filst fluid fto h he desiccahp;: thélfgl?y Metnads afe wid éHn@e%t o8&t ome of

he step o eati ng t'he desiccant before the desiccant
the desmamtnlhle d‘nisiq:e@besmﬁmthehmchldmgrmssﬁhgjﬂﬁ dlemc¢amdégowssﬁmgheat

e desjiccant. thro heat e er. th
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amoun¥beRattNeneed frBﬂltﬁ@ﬁ?s@'ﬂhYd of the syst em heat exchanger

I's reduced, the heating capac:lty of the second heat

exc hangeqdupmgam teapteoinsalf] |tlye dasipcant heding increased water content into a
second fluid, thereby facilitating evaporation of water from the desiccant into the second fluid
and increasing water content of the second fluid;

passing the second fluid through the system heat exchanger after the water
content of the second fluid is increased, thereby facilitating cooling of the second fluid and
removal of water therefrom,;

sensing a parameter of the second fluid after its water content is increased; and

adjusting the cooling capacity of the system heat exchanger at least partly based
on the sensed parameter such that the cooling capacity of the first heat exchanger is
automatically adjusted,

wherein the step of adjusting the cooling capacity of the system heat exchanger
includes increasing the cooling capacity of the system heat exchanger such that the cooling

capacity of the first heat exchanger is automatically decreased.

9. The method of claim 8, wherein the step of sensing a parameter of the
second fluid includes sensing a humidity of the second fluid, the cooling capacity of the system

heat exchanger being reduced when the sensed humidity is at or below a first set point humidity.

10.  The method of claim 8, wherein the step of sensing a parameter of the
second fluid includes sensing a temperature of the second fluid, the cooling capacity of the
system heat exchanger being reduced when the sensed temperature is at or below a first set point

temperature.
11.  The method of claim 8, wherein the step of adjusting the cooling capacity

of the system heat exchanger includes reducing the cooling capacity of the system heat

exchanger such that the cooling capacity of the first heat exchanger is automatically increased.
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12.  The method of claim 8, further comprising heating the desiccant before
the desiccant is introduced into the second fluid, thereby increasing the amount of water

evaporated from the desiccant into the second fluid.

13.  The method of claim 12, wherein the step of heating the desiccant before
the desiccant is introduced into the second fluid includes passing the desiccant through a second
heat exchanger that cooperates with the system heat exchanger such that when the cooling
capacity of the system heat exchanger is reduced, the heating capacity of the second heat

exchanger is automatically increased.
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