THERMCELECTRI C, HI GH EFFI Cl ENCY, WATER GENERATI NG DEVI CE FI ELD OF THE

| NVENTI ON The present invention relates to a water-condensi ng apparatus, and
nore particularly, to a thernoelectric device which nakes potabl e water
fromthe air. BACKGROUND OF THE I NVENTION I n recent years, it is becom ng
nore useful for people in both offices and in the home to drink bottled

wat er rather than water froma water tap. Countless other situations exi st

where water is A@HAERMOEIECYRIC, HIGREEEFFTEIENG Y, WalTBRai | abl e wat er
| eaves much to be desired. In many cases this also creates a need to carry

the water fromthe place wherGENERATINGMEMCGE the place where it wll
be used. Accordingly, there have been sone attenpts to provide on-site water
generation to alleviate these problens. Virtually all of these attenpts

have utilized nore traditi onq{-ldﬁi?( %@Hﬁfm‘ﬁfﬂfﬁﬁﬂ onal conpressors,
refrigerant, and evaporat or ; me attenpts have been
made to extract water vapor fromthe air using thernoelectric technol ogy on

a smal |l scal such .as with a closet dehumidifier. Al known attenpts have
i gnored the b é’ms'fntbffve%qnﬁ@a%a Ao OGRS FREAGiT K PRF PRRSHE o613 ng a

smal | comérdeldctAt 8iceahidhSmakes pdiblERaEEr Wink theaf ri gerators found on
aircraft. SUMMARY OF THE | NVENTI ON The present invention provides a potable

wat er generator designed to produce potable water fromthe anbient air

using new and existing t hﬁk@%&gﬁﬁﬁﬁ&oﬁm mvﬁvﬁ%mut ational

technol ogi es and ot her k ination that safely

and efficiently extracts potable water fromthe anbient air in a w der

range of L e e yeard s BeCbming thoré useRlTor people i both offibes and i the AOms 1 drink
bottled water rather than water from a water tap. Countless other situations exist where water is
difficult to obtain or where the quality of available water leaves much to be desired. In many cases
this also creates a need to carry the water from the place where it was purchased to the place where it
will be used. Accordingly, there have been some attempts to provide on-site water generation to
alleviate these problems. Virtually all of these attempts have utilized more traditional methods of
conventional compressors, refrigerant, and evaporator and condenser coils. Some attempts have
been made to extract water vapor from the air using thermoelectric technology on a small scale, such
as with a closet dehumidifier. All known attempts have ignored the benefit of using cooled air for

reasons other than cooling a small confined area, as is 15 the case with refrigerators found on

aircraft.

SUMMARY OF THE INVENTION

The present invention provides a potable water generator designed to produce potable water
from the ambient air using new and existing thermoelectric, sensing, and computational technologies
and other known devices in a unique combination that safely and efficiently extracts potable water

from the ambient air in a wider range of temperature and humidity



| conditions than traditional refrigerant-based systens. This invention
deals with maximzing the 2 efficiency of the dehum dification process by
uni quel y ut WO 200#¢p481T7e cool ed air to cool the heat 3 si nRCHUSIOpE008861

t hernoel ectric device, supplenented, as needed, with additional anbient air
passed 4 over the heat sink. The invention also deals with controlling the
air flaw iconditibms thantraditiériarerigepantased spstdahse (Thisvinveritionjdeslaivith ena i6lzink ¢he
tenperature of the cold sink as it relates to the dew 6 point. 7 This

I nvent i20n dHAMAHRF tHeWehhtiidifiatioh! flocs® 8P Snighay ullidies ths cased bt td dobEme hBg 8
cool ed processed air to further 1ncrease the efficiency of cooling the

t her 1og] eGlid i dPRbmBlelbbiricte @rsﬁﬁ%aﬁéﬁéﬁ bd SR04, mm%gaﬁgggggggégfﬁ%g&f ency

of the devic t can enented with ahbrent air

Lo 1 ur uheroyORL nblsRoR BlllioR U TRLIPSd ESHGNRL ndd A0k Sa LANRAY) B Pr Ovi des

an air duc SO serves as a neans e conde 2 wat er
vapor and .divert if.into the su el eat and/.or storage in a
Cl beed 3 14T Mo A epBe A e emvr@f!ﬂf %ﬁ%ﬁw}@e ik 81 P BT 8 rmans
to det%{n1ne the existing dew point of the 15 anbient air and a neans to
control® t Rat e of anbient air flow over the cold sink, which allows 16

maxi mum condensati on of the_existing water va wth the m ni mum anount of
expendéd 17 endmipyinvegtion pravides fotiaigue dugi gisans %'éiﬁ%ﬁsaﬂ@ﬂ'éh@ﬁﬁwhum dity
extrenes. 18 This invention provides a sterile inlet to the treatnent or

st or agé aroeeled prcessadair toofirther inerngse therefficiafcy wételing dhedberswdletirio iedtlsimkai r by
the strategic placenent of an ultraviolet bulb at 20 the water exit from
the ai 9 duhérebyndignifitantly ireasasing thecsfficitimyad chealeeiae. THiS duct candsetsiypleradrsel with
provides a 21 sterile exit fromthe water treatnent systemusing the sane

strat e@i caldhifiopdlag®ebntihit ffikBéloobilt Bead bink d2mbiiBe WALREd. eXi t point fromthe
treatnent systeminto the storage area and/or the exit point fromthe 23

s L oragq area. Phid iR¥HEibn PRARIS an hib dSct BRY aldesehhs QTR nicaReE bt tRe &RAGREL VY

12 water vapor and divert it into the subsequent water treatment and/or storage in a closed,

13  continuous system.

14 This invention provides a repetitive means to determine tﬁe existing dew point of the

15  ambient air and a means to control the rate of ambient air flow over the cold sink, which allows
16 maximum condensation of the existing water vapor, with the minimum amount of expended

17  energy, and over a wider range of telﬁperature and humidity exiremes.

18 This invention provides a sterile inlet to the treatment or storage area (permanent or

19  temporary) of water condensed from the air by the strategic placement of an ultraviolet bulb at
20 the water exit from the air duct into the treatment or storage area. This invention also provides a
21  sterile exit from the water treatment system using the same strategically placed ultraviolet bulb at
22  the water exit point from the freatment system into the storage area and/or the exit point from the

23 storage area. On larger models, this may be accomplished with a second UV bulb.



WO 2004/ 094317 PCTI US2004/ 008861 | This invention provides repetitive
ultraviolet sterilization of the pretreated water, and 2 again as treated
wat er, usi ngVORWIMIE” strat egi cal |y pl aced ul travi ol et bPICH/USIH04A08861
ultraviolet 3 transm ssive tubing. On | arger nodels, this may be

acconpl i-shed with a second Wbulb. 4 BRI EF DESCRI PTI ON OF THE DRAW NGS 5
O her obj ects, Tidainvestiongneyidsepetidoestraviolet sterilizatidrooftheopetredted water, amd t he
art fromthe 6 follow ng description of the preferred enbodi nents, and the
acconmpanyi fgirksamated watdr usivyi thdlsamehtiblegidslty pladed ultravidiamaty, Githivtitavigl@w of an
enbodi mrent of the invention. It depicts only the 8 features pertaining to

this i nyenfriffhissive ni28S OMlhrgeaviel, thi®hay béa&bﬁﬁﬁsh%@%waes;éc&mw gapvat er and

9 air filters, ultraviolet exposures, power and el ectrical diagrans,

cabi netyy, and control pa ; "WHTRON OF FHE ' i agram of a
preferrJed enbodi nent of t Riep ke ; ¥ ock diagram of the
el ectronics, sensing.and.control stem of., a preferred 2 enbodi ment; 13

Fi gure éﬂj is a t@%‘%@ﬁ%’%ﬁa@"ﬁ a@&/%%/angsesa‘fv‘tueorcﬁ tf)yéos%ﬁggﬁﬁ%‘ﬁ? arg&ogﬁlée

i nvention; _and. 14 Fj gure Is.a partial sche i c side cross-sectional view
of - anotther g dierariplon of BB FOORIERS: SHNES 10oBRP ARG PARERER Wikch:
DESCRI PTI ON OF THE PREFERRED ENBCDI MENTS 17 Water generating_ device 30
accordifhg to t Hiigue Avesschsmatic sdevige! pmembegiment pf thegnvigpiipprdedepicty ondy Bhevi ce
32 has cold sink 36 conprised of a nunmber of .cold sink fins 37 thermally 19
coupl ed t ofeatuees pottainiop tethisf invemipe dt G»s netrstiow el of Hervkthed Seatwyesuck avwater dndat
sink fins 39 thermally 20 coupled to the hot side of device 32. Bl ower
nmeans 40 agidfiters, Adirdvinlettexpssufeayowed andoelésrical diagrear) caBinetyfy, aadbomnd] padel; past
cold sink 36 to cool the air belowits dew point to condense water droplets
42 221 r om t herigire 2 iThichembtiOdie@an Db peefatdd enfbagi@e ofha ffselon; Whi ch maybe

an air duct, is arranged to 23 direct the air cooled by cold sink 36 past
heat sjjnk 38. SSRGS 3LELLRELE diagrafmTiR blediBhRs, RBRing ShdSHAY system of a preferred

12  embodiment;

13 Figure 4 is a top schematic view of an alternative embodiment of the invention; and

14 Figure 5 is a partial schematic side cross-sectional view of another alternative

15 embodiment of the invention.

16 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

17 Water generating device 30 according to this invention, is shown in Figure 1.

18  Thermoelectric device 32 has cold sink 36 comprised of a number of cold sink fins 37 thermally
19  coupled to the cold side of device 32, and heat sink 38 comprised of heat sink fins 39 thermally
20  coupled to the hot side of device 32. Blower means 40 and/or 41 (such as fans) directs a stream
21  of ambient air past cold sink 36 to cool the air below its dew point to condense water droplets 42
22 from the air. This also cools the air. Passage means 34, which may be an air duct, is arranged to

23 direct the air cooled by cold sink 36 past heat sink 38. Since the air is cooled, more heat is drawn



3 WO 2004/ 094317 PCT/ US2004/ 008861 1 away from heat sink 38, which

I ncreases the efficiency of device 32, thus extracting or 2 condensing nore
wat er from aWgi20&W9483er gy i nput. The air flow is depi ct ecedayusaomamoassA, B, C,
D 3, Eand F. The water collection, treatnent, storage, and delivery are
not shown in this drawing 4 for clarity purposes. A supplenental air flow of
anbi entl ai swoMerm heakinki38kwhich $ncdQsadlie dfficiengyaifidevies3)iilid3 eattaciidgiot i onal duct
air entrance 43 and vari able speed fan or blower 44 that blows 6 air in the

di rection @ndeisi@ndre wald ffond4 bitvin deedy infitaThe MOBW (sQipReediby afevs BT, D7 A
nore conpl ete preferred embodi ment of the water generating device of this

[ nvent i N | Balr SR Rarktolobilie udutmBliChSiafh, 45V AR ford houROIA LB Biying.

conmponent s’ pertinent to this | nvention. 9 clarity, it does no

addi t i gpal g@ﬁg “ggcfs S Eﬁ} : . . fesi & 1 £ 10
conpl et‘gl yfogucc st lE’ls'rdlgvslv% : eﬁ%&?géﬁgﬁéﬁ%g%rﬁng gﬁ?gﬁ%ég‘%&rﬂb?nl et 1
and a processed. aiy outl.et at the ends,of,a 12 cont.inug air 14.

Abi ants ai fHEpish a% Rdiouanaf ot e By Sos Pritble SER RS Sndr e i, 1
and forced .t hroughout the dugting system It nay he supplenented by exit
vari abl -sﬁ'ﬂ%@dﬁ? chpn o WW%\A@?‘QQ?‘%&HHF&“%@HW PRI I’BE%IPW&H entrance 43
and variabl e speed fan or blower 44. For clarit 15 their exact positioning
i s not Bhown. Eh&losemplete prafered embedinent of the wates generating devierefithis invendn One
16 or nore thernoel ectric devices 7 are positioned (in parallel and/or

seri es,8 asisdbaain indligure Rywkereinidevicd 28 Hustratesdbe ednbonentk pertivend totliisdevention.
tenperature | oss on the cold sink and tenperature gain on the 18 heat sink.

19 As the Raalaeitly, it does rei\shew aliditiowd] Bnevmfcaturds that smaglibe preferceddir desttel withites t he
heat sink 6 by 20 ductwork diversion 8, which increases the cooling

capabi {0 t yeoipldtél shieaésfislide¥icas opposed to the 21 cooling capability using
only anbient air, which by definition is warner. 22 Ductwork 14 has a | ower

outlety© for thme¥akah iddBRlind\3shi6R AFSNCLRANDEREde alrediéts 4t RRlends of a

12 continuous air duct 14. Ambient air is drawn into the ductwork by variable-speed fan or blower 2
13 and forced throughout the ducting system. It may be supplemented by exit variable-speed fan or
14  blower 4, and/or additional duct air entrance 43 and variable speed fan or blower 44, For clarity
15  their exact positioning is not shown. Enclosed in this air duct is cold sink 5 and heat sink 6. One
16  or more thermoelectric devices 7 are positioned (in parallel and/or series, as desired) between the
17  hot and cold sinks to produce the temperature loss on the cold sink and temperature gain on the
18  heat sink.

19 As the cooled air leaves the cold sink 5 it is diverted directly over the heat sink 6 by

20  ductwork diversion 8, which increases the cooling capability of the heat sink as opposed to the
21  cooling capability using only ambient air, which by definition is warmer.

22 Ductwork 14 has a lower outlet 9 for the water that has condensed and collected in that

23 area of the air duct. Outlet 9 also serves as an inlet to the initial water storage and/or water



23 area of the air duct. Qutlet 9 also serves as an inlet to the initial
wat er storage and/or water 4 WO 2004/ 094317 PCT/ US2004/ 008861 1 treatnent
system 10. ™W@200mbaB1t 0 this storage or treatnent systempCO/usmopomsact ed by
an 2 ultraviolet light 15 which may also serve as a sterile inlet and/or an
i medi ate water sterilizer by 3 bathing water passing through outlet 9 in
ul travipl efregih&tsystéth 10 2MieqhmRE tolthid Horabe of féhtiAér Gysdéin 18 Bbrotbcb@by bl I | 1 zE air
that enters water” storage devices 11 and 16 as water is wthdrawn fromthe
st or age, b 6ERght THivhi LSHRdnY 4o/ 30 Bhinolt Dl N
%ﬂ%bﬁ?%%h B cgﬁgaﬁmﬁs R@%PLE%HI% /@ 3n ol W% sgct?lﬁgérrb nd

t ubi ng or piping and 2 th one end 1 n a contal ner

| ﬁ"?&?% e a?h%?%gﬁeiﬁ‘%féﬁ%*%é%lbauhlgf%.’%niui‘fﬁ&'tv"‘ﬁ%tl'&g%%ﬁ%aiipf%i%ﬁﬁg%'ﬁha%g%é1?; hus
Ln this vl "3 P ISP _ g orp 3 us
a1 so ey CONERRS ABUGF e el promer does 1hand N Wates s A R RESES  and

heat sink 6, respectively, as well as to 10 sterilize the air while in

duct work 1devices. This pan hesiceyaplished with an #5p3ssags cPmgrising fubne Hipiring228W23d t o
the dew point in order to allow 12 the water vapor to condense fromthis

ai r. Devi cwith ongienddn gicortginerpnd despihesiend locata sychithat thepmdiigieatheri3n lightdfromai r i n
a known fashion fromthe conbi ned neasurenents of the incomng air of both
14 t enpler atlradolahlight éb.aln this imynaidiststerilibad asiibgpteexiubingat pipinyg 28 angdr23t thoe.
Device 12 will then control 15 the desired tenperature of the cold sink (at
| east & oinhibtingwohtasirthéivi poihe watebih @taiiers Ii ddd 16h Buctiiwrie 04 alss inak contain
tenperature, and controlling the volunme and speed of the incom ng anbi ent

air ovey  difadiblet idbsh 8inak 7Y ste@iielceld itk arddhehibidk 6,&5@0&9@%@5& Waphs tspeed of
fan or blower 2, fan or blower 4, 18 and fan or bl ower 44. sensor 21 for

det er mjqi ”ﬂeﬁlﬁ@ﬂ&eeﬂpﬁﬁiféiﬂrdﬁctﬁforﬁflﬁ cold sink is also useful 19 for
. 20

acconplishing this goa 'timately, the treated water will be diverted

Lo a Pefmanent i, ooy obl- Lo SISl of bo B WIhE B BSint B Ea B atl SOV

pot abl € wat er. cou e sp

12  the water vapor to condense from this air. Device 12 determines the dew point temperature of the
- 13 inlet air 1n a known fashion from the combined measurements of the incoming air of both

14  temperature and relative humidity that may exist at any given time. Device 12 will then control

15  the desired temperature of the cold sink (at least at or below the dew point) by determining the

16  cold sink temperature, and contrdiling the volume and speed of the incoming ambient air over

17  the cold sink by controlling, in turn, the operational speed of fan or blower 2, fan or blower 4,

18  and fan or blower 44. A sensor 21 for determining the temperature of the cold sink is also useful

19  for accomplishing this goal.

20 Ultimately, the treated water will be diverted to a permanent or removabie container 11

21  from which the user may remove potable water. Container 11 could also be split into two

22  containers, 11 and 16, one of which could dispense hot water, and the other cold water, These

23 containers, whether one or two in number, and whether permanent or removable, can be plumbed



22 containers, 11 and 16, one of which could dispense hot water, and the
other cold water. These 23 containers, whether one or two in nunber, and

whet her per e/ B131T enovabl e, can be plunbed 5 WO 200#C09%314/008861

PCT/ US2004/ 008861 1 to any position on device 30, or to a renpte storage
area. For the provision of cooled and/or 2 heated water, water heating

devi ce 119 t6@Hy Positeintonl deRiceBD LT tb B rénfifte SibRAEE G . CR RS ROVisidh o8 8odléd dnd/o3 ,
extracted, and/or water cooling device 20 could be used to cool the water in

the st gr agRae@Waf,\Rdter ifbag B¥ick!191c8u18 hbdt A Waler iR tH W& Bnldider st 43t §S t he
rel ationships and interactivity between the operator control panel ©6 43

i th it 4, el 4 .
b1 ocess) ng T L) B! coolhe R ARk e PR e e B ER 8 comtine,

be present in.their tirety. Operator control 8 switches 43 nmay include
on/off%émfFEEné%?ﬁﬁggﬁhl operation swtch 64, and efficiency operation 9

swtch 65. The _system may, be enabled to gperate in what is called "nqr mal "
mode, dnd what Figire 3 ghuskipies e 2oltioasips gneliradititybeby oo Jus cherihr coto el
normal node, operation is controlled with an 11 on/off switch. In this case,
the unift i3 (vitsswitahes 63,04 and 6. dke ipdicafar rmeldfy thecenteal pepcessiigdwit{GRU) 42
actual water production rates will vary accordingly. In the efficiency node
of opef7at iaod addifienal ¢gmpgnents fhat may ovmeay netde paesentrin teirentirely. Operatagicontrolwi | |
operate automatically only when water 14 production rates are at or above

t he ratles ssyiiehésf43ankayhiycltitheonioid gwhentd) gorntab vperatiomsivitch 64 end afficientpopeaastion
operate only when the dew point is such that the unit can nmake a specified
vol une gof swaick65. THe spetem SRgWelechaled fordpeafyih ®@dat i Qflled s ipineal’ 2mpéd, kA whaas
day. If the conditions are not such that the 17 unit would nmake 2 gallons

per day, Allédad Reffidincs” hofé SpkrafiBA Clrthe ARRIaBM0EE) obEtBtidHTs botiledwitllan 18

run. This will assure Satisfactory water production rates at m nimal energy

consunpt | %Fﬂ{oﬂls%vi?c}ﬁp I flid dhse, WAt ‘)%58%%%% oSFBP% Y.rfﬂ)%q‘ﬁ%gte @ ¥ RhEB YR and

aut omati cally sanpl & ambi et air errodic or exanmple tw cé an hour,

and as2 ra%ﬁl?d \;Vatgri ﬁr(r)‘(%cti%ﬁ' 'fﬂes%ﬂq)’ar}; fi&&d&fgfy Igﬁleae?ﬁ)&gr[y& 'n?otdg 'of operation, the

13 system is programmed at the factory so that it will operate automaticaily only when water

14  production rates are at or above the rates specified by the programming. For example, the unit
15 may operate only when the dew point is such that the unit can make a specified volume of water
16  per specified time period, for example 2 gallons per day. If the conditions are not such that the
17  unit would make 2 gallons per day, while in the efficiency mode of operation the unit would not
18 run. This will assure satisfactory water production rates at minimal energy consumption.

19 Typically, when in efficiency mode the system would automatically sample ambient air

20  periodically, for example twice an hour, and as a result either turn on or turn off, as appropriate.
21  If the unit was not running before such sampling took place, the system would automatically turn

22 on the proper blower(s) or fan(s) to provide ambient air to the sensor, and if the dew point was



21 If the unit was not running before such sanpling took place, the system
woul d automatically turn 22 on the proper blower(s) or fan(s) to provide
anbi ent ai r WO280W8%943Fnsor, and if the dew point was 6 WOPRODWALODPdBLsd

PCT/ US2004/ 008861 1 sufficient, the unit would then remain on and begin
extracting water. If the dew point was 2.insufficient, the unit would shut
down unt i |suffitfent@hd mdtwplld dgnREhaiAdn atd Bdggn éxtvactivig waterC Ghihe Mewalbfif waper at i ng
the system by means of various sources of 4 electricity. Peltier devices

oper at @ unganfidédtoé uﬁiﬂ%ﬁlﬂtsh&%ﬁ'n)hntﬂﬂﬁené&%hﬁﬁﬁ:%@éﬁb@ve power 5 _
conditioning neans 71 that provides properly conditioned power to the unit,

shown i3n FI G %h@%veﬁﬁ&fcfb‘é&eﬂ%ﬁf&(}fp%%g%%ﬁ&hb?hﬁ of MaElo Iﬁafec | ner in

whi ch the power 1's supp apparent“to those s n the art.

The syste .be r rces, such
2 A paner RO PEBRRIRHeS Suctie SRler RO LOBLANE Bl IFREE ral RO BEFE, o
9 be li.ne power .avail ahl.e at the parti.cul ar.locatio or ener.a

provi déd f‘%?gﬁﬂlém%meﬁ?fg}el,th%rpmvi S F?péflﬁﬁ?ﬁ@%gﬂ?%ggb ije"é‘ﬁegwns‘{l%ﬁgésassol ar
panels. Units with a practical size limtation can be 11 operated by the
anmount %of RSB‘%@‘\?Q{ gh goprobler 43, plieiesaet gipnagsin . ﬁﬁlaq&qwewﬁsenplaﬂdwmédbme
system_ 12 to be fully portable and used anywhere w thout the need for a
power duppipparent taﬂ@éﬁéaﬁqdon thejagt. GRhesystem gan Be engblebty appeptwpweniEen gae o more
ultraviol et sensor 50, additional ultraviolet 14 sensor(s) 51, reservoir

f ull  sénsoouses, suherAd paatesoutce 7R or B0 posves snwser705 The pbwahdontre oh sovgceseyn be

15 two), reservoir water |evel sensor 54, cold sink tenperature sensor 55,
anbi ent9 aibe line ppwerdvailsble diGhspantiamlar Iecation)or & pénehuton plodigedsfon §@pufpdse, at
filter efficiency sensor 58, air filter position sensor 17 59, water filter

timed-1Qut Heiaeve Dlrce¥\lt @brghishdtds suRk PiRlsS ©HO with b pravfidal\6el 1BniWebE Earf el t €T
sensor 18 62. These various sensors and their use in potable water

R v et b e U W
by efﬁr NG %e fully portable and used anywhere without the need for a power supply or a generator.

13 Other inputs to CPU 42 may include first ultraviolet sensor 50, additional ultraviolet

14  sensor(s) 51, reservoir full sensor 52, stored water temperaturé sensor 53 (of which there may be
15  two), reservoir water level sensor 54, cold sink temperature sensor 55, ambient air temperature
16  sensor 56, ambient humidity sensor 57, air filter efficiency sensor 58, air filter position sensor

17 59, water filter timed-out sensor 60, water filter volume sensor 61, and valid water filter sensor
18  62. These various sensors and their use in potable water generating systems are known in the art,
19  for example as disclosed in US pgtent nos. 5,106,512; 5,149,446; and 5,203,989, all incorporated
20  herein by reference,

21 The outputs of CPU 42 include one or more of the control of water pump 48, control of

22 thermoelectric device 47, control of a water cooler means 46, control of a water heater means 66,



21 The outputs of CPU 42 include one or nore of the control of water punp
48, control of 22 thernoelectric device 47, control of a water cool er neans
46, control SO 2004084327 heat er neans 66, 7 WO 2004/ 09431 PCRTBRWSREHIE 008861
1 and one or nore controls as necessary to control the state and speed of
the fans or blowers 45. 2 Also, indicators 44 are controlled by CPU 42. 3
When t he uael ondeaatore edntolstds evdaiaty togenieslabe sare ded/speed of thh fof br BloivesA563,

all functions 4 cease except the following: all UV lights remain on; the

1st WV 3enapp, ﬁ@jcgt@fgdmesoﬂu@u@B*CPUtQS for inadequate UV transm ssion,
whi ch woul d cause CPU 42 to disable the unit fromfurther 6 operation and

signal 4he remegyeh ﬁletll?&’ dea&TvaR e Patdr pEhG At dePRE Rhith 48 swhifed 631l ANGIRGRSOr

51, if 7 present, perforns in a simlar manner; the water filter timed-out

sensor £0 Bﬁ% & ,h#ge it b : CPU
to deac?i ng{agé%}% unﬁouén i%\]’?m. @ﬁé@%&)ﬁl@? m s&%ﬁ@%&@g%ﬁ%f&ﬁﬁmof
the reason_why:, th red water .t epat ure [ (:S)1D3 Ccauses CPU 10
o act | St Dol Ty dedimigan s i@ PaIaHYe CRERI it S e P i halfer
activate water, heating .11 nmeans 66, to their.factory- cifi .
Feimer o ur RE3onFDY PRl B e an e B uish ahiteediry raes A gzpd FRtonspe 51 i
enbodi nents of the invention, in which 13 other known conponents are not
shown fbr pregsnt.pripmmsia ssimilarmagper; thewates fiftertingedout enspnel authewetenfilies to air
duct 83, in which is located hot or cold sink 80 with corrugated

heat - ex& havngjume lifuitfsensor 61 alse ojuses the §PUHe dedetivate theomit aydinfont the sseronths but e
to a greater heat exchange rate as. 16 opposed to straight fins, due to both
t hei r of eaindicatonpireté4 of thareaseh wing il storéd watet enipalatne senesré) 52 dansdsith CPUhe
corrugations. In this enbodiment, the corrugations are parallel to the air
flow 7o 16 st thenald csaRanéing 46 eaddel teslotdd vadét] driditte activatedvQér@Ritaig heat
exchange rate is the incorporation 19 onto one or nore sidewalls of duct 83

of onejpr pRLR 6Bl QIESE faBBrRédebifRE tenpedkturéfd).ch direct air 20 away fromthe
duct walls and thereby incréase air turbul ence, which increases the contact

of they, Figures 4 and 5 schematically depict alternative embodiments of the invention, in which

13 other known components are not shown for clarity purposes. Figure 4 is a top view of the

14  entrance to air duct 83, in which is located hot or cold sink 80 with corrugated heat-exchange

15  fins 81 projecting therefrom. Corrugated fins contribute to a greater heat exchange rate as.

16 oﬁposed to straight fins, due to both their greater surface area and the air flow turbulence created
17 by the corrugations. In this embodiment, the corrugations are parallel to the air flow. An

18  additional separate feature that contributes to a greater heat exchange rate is the incorpqration

19  onto one or more sidewalls of duct 83 of one or more projecting artifacts 82, which direct air

20  away from the duct walls and thereby increase air turbulence, which increases the contact of the
21  air with the fins 81. Projection(s) 82 can take any desired shape, but are preferably roughly

22  triangular in cross-section to present a smooth ramp from which the air flow is directed toward

23 the fins.



21 air with the fins 81. Projection(s) 82 can take any desired shape, but
are preferably roughly 22 triangular in cross-section to present a snooth
ranp from whworRo84dyr flow is directed toward 23 the fRGRUS2804(003861

2004/ 094317 PCT/ US2004/008861 1 This flow is shown schematically in Figure
5. Artifacts 92-94 on the wall of duct 95 2 redirect air toward fins 91

(which are coupirrd flow i@&]io\ﬁ{scﬁ%ﬂicﬁjlﬂﬁl Hfbre a3 riRekE 9204 oR\hedivill 6f it 5
direction indicating arrows G through L. This figure also depicts fins with

corrugagi z?emm% t%ﬁrd_fﬂm@@r(@ﬁiaﬂiafe‘@oﬁéle&% Hob8r ld sifik OB, bPddpdied it My al | el

toit. t hough specific features of this invention are Sshown’in sone

5
drawi ngs a . Of. i6. 05 fo %EM% ' ealyr e may
be conb?negﬂ\(?\ﬁ@h“g&r#‘aégmgﬁé g’ftﬁltohgh%'t ?teug ea%sr%e%gﬁc@%“g@c%?@gﬁ%e WI{ the
inventiogn. 8 O her odi ents . wi |l occuyr,.tQ those skilled in the art and
are w tﬁi n PPRE™ %ﬁlﬁrg%ffr@%fag}cﬁb_mfﬁ el\ﬁlg‘t is clained is: 1. A water
generating devi for extracting water fromanpient air, copprisjng:.  a
t her moePectric gﬁbﬁ"?&‘?ﬁ%@? feapes\of Hes iventiep axg;s %W%HHSOQJ%?’W%"%%‘}&@%B@PH’ si nk
thermal |y coupled to the cold side of the cooling device, for cooling air
that c6nt s is ferrenyeiience paly as gachdeaturs may be wembiapd yith gnppretl! efghe eilerfeaturss de
of the cooling device, for renoving heat fromthe cooling device; one or
nmore ai 7 mivaacgrdamcsvathf the infemtéont i ng a stream of anbient air past the cold
sink, to :

8 Other embodiments will occur to those skilled in the art and are within the following

9  claims:

10



cool the air belowits dew point and condense water fromthe air stream and
an air duct in which both the cold sink and heat sink are housed for
directing the air cooled by the cold sink past the heat sink, to renove
additional heat fromthe cooling device, to increase its efficiency. 2. The
wat er generating device of claim11 further including dew point sensor neans
for determning the dew point of the anbient air. 3. The water generating
devi ce ofWhatds ehuithedris:whi ch at | east one of the air noving neans

acconplishes a variable air speed. 4. The water generating device of claim3
further including a controller neans, responsive to the dew point sensor

means, that coDihR SedelfRing REFLe R etractif@SatcP RBMUMHiLR aaEdr@flshigspeed air

e
noving neans in response to the ambient air dew point, to incréase the
overal | devi ce thermeelectyje geeling deyicehtving enely sideradd apersides t he devi ce over a

Further 1 nel uch B SR eichl R o SR e eBSREY FMero R R it ne

condensedonat®thed @ld¢slg out of the duct. 10 6. The water generating device
of claim5 in which the air duct is arranged with a |owest area, and the
condensed wat érhegiinketheimallycoupled fodhe behsiie of the ceabing deyige brranedne bydka. 7.
The wat erfr(gﬁ%rc%ji%gdéq,ﬁ:\éi ce of claim5 further including an ultraviol et
light proximate the outlet, to irradiate condensed water exiting the duct
t hr ough t he ouwnk et motemismeving nrans foedinertieg a stré&am dhambienteir ppetrtbe edld sigkdevi ce

of claimb} rther. inclyuding a water storage device for holding condensed
wat er pascé)g[itlﬂf)ﬁ]tr%slf)wtlﬁedé&&cgmtaﬂp8&’5{?“?%‘@”8%?9“&&.8aér.mfﬁlg’ Wifer gener ati ng
devi ce of cl aiamad dubt ihMHicH Bth tidi ol fnk SANRARIAK e BERSO Forfdirectingah@siri ni ng
the tenperature of the cold sink. 10. The water generating device of claim?9

further iseeleddytly eldeink past fherheplesinks to semopepdditjenal heat from the cooling device, to
increase its efficiency.

2. The water generating device of claim 1 further including dew point sensor means for

determining the dew point of the ambient air.

3. The water generating device of claim 2 in which at least one of the air moving means

accomplishes a variable air speed.

4. The water generating device of claim 3 further including a controller means, responsive
to the dew point sensor means, that controls the speed of at least one of the variable-speed air
moving means in response to the ambient air dew point, to increase the overall device water

generating efficiency, and operate the device over a wider range of ambient conditions.

5. The water generating device of claim 1 further including a condensed water outlet in the

air duct, to allow the condensed water to pass out of the duct.

10



to both the tenperature sensor and the dew point sensor neans, that controls
the speed of the variable-speed air noving neans, to maintain the cold sink
bel ow t he dew point of the anbient air. 11. The water generating device of
claiml further including an ultraviolet |ight proximate the cold sink. 12.
The water generating device of claiml further including an ultraviol et

light proximate the hot sink. 13. The water generating device of claim]
enabl ed for c@h¢ wawopgaeespiag deviodiof cldim STimewvhiet e ajrelneriahiragged @xihceloatstcl ai m
2, further including nmeans for perjodicall anpl ing the dew point of the
anmbi ent &% an%éhe e%ﬁ&(‘:‘ﬁm"ﬁ@ﬁ%‘gé\%‘i“ﬁ'@e %R?F\):/‘éftgq dlﬁtg}‘gﬁlfwéﬁébqaed for an
efficiency node of operation in which the device is operated only when the

dew point7 i s qhe WaRPherRtatitg REGEEHEANIE firth8ViRIudhS an TiRVINK SihQBEhAL NY
device of claim!l in which the air duct defines an anbient air entrance

t hat comtiermuglat esiriailiate condensediwater endtingthel decithroegh the apildtstorsteridine therwatasyi ng
means in fluid communication with such entrance to all ow addi ti onal anbi ent

20110 b, movatl GLPIsetRg d0BL 0Pl s RENARIEReSaki R, AL d0B R ST k.

11 17. Thée water I'n vice 0 arm ther™i ng a heat sink
t enper at hoklipanadeanged wranpasseiSout dhithe datteliroggine atiiletg devi ce of claim 17
further including controller neans, responsive to the heat sink tenperature

sensi ng ans, for controlling operati f the additional air Vi ng

Govi co” Bo- " TibE RateEReTsemioe SPT g Dag b hsRe AR St Estare EIh g rreans
to heat gbeffdintdhElemperitire df'@ic WBIdQInkgener ating device of claim1 further
i ncl udi ng neans to cool stored water.

10.  The water generating device of claim 9 further including a controller means, responsive
to both the temperature sensor and the dew point sensor means, that controls the speed of the
variable-speed air moving means, to maintain the cold sink below the dew point of the ambient

air.

11.  The water generating device of claim 1 further including an ultraviolet light proximate

the cold sink.

12.  The water generating device of claim 1 further including an ultraviolet light proximate

the hot sink.

13.  The water generating device of claim 1 enabled for continuous operation.

14.  The water generating device of claim 2, further including means for periodically

sampling the dew point of the ambient air.

15.  The water generating device of claim 2 enabled for an efficiency mode of operation in

which the device is operated only when the dew point is at least at a predetermined level.

16.  The water generating device of claim 1 in which the air duct defines an ambient air
entrance that communicates with the heat sink, and further comprising an air moving means in
fluid communication with such entrance to allow additional ambient air to be moved across the

heat sink, to enhance cooling of the heat sink.

11



21. The water generating device of claim11 further including neans to change
the tenperature of water that has been extracted from anbient air using the
device. 22. The water generating device of claiml further including solar
power generating neans operatively coupled to the water generating device
for providing power to operate the water generating device. 23. The water
generating device of claim1 further including one or nore air diverters

| ocated 1W t hThe vixer géneratitig device bointdi@alsefuitheriindl@ditea Béat dink térhgunrattifersenkidy t he
duct, for increasing the efficiency of the device. 24. The water generating
devi ce of"®Saim 1 wherein at |east one of the heat sink and the cold sink
conprise corrugated fins. 25. The water generating device of claim 24

wherein the Copd Wt %é?l@ﬁatlﬁé dbhee bt damA7SuRRE3hdIRling &d?mfoh@r Iﬁéinsflje ndiPE RUIh
t he passage neans. he wat er generating device of claim 24’ wherein the

cor r ugat Herhsatsfink thapétptee sensing pwape fticoutrelling eperationaif thef dddikionalrairugéving e
passage fqepapns. 12

19.  The water generating device of claim 1 further including means to heat stored water.
20.  The water generating device of claim 1 further including means to cool stored water.

21.  The water generating device of claim 1 further including means to change the

temperature of water that has been extracted from ambient air using the device.

22.  The water generating device of claim | further including solar power generating means
operatively coupled to the water generating device for providing power to operate the water

generating device.

23.  The water generating device of claim 1 further including one or more air diverters located
within the air duct to increase turbulence of air flow through the duct, for increasing the

efficiency of the device.

24.  The water generating device of claim 1 wherein at least one of the heat sink and the cold

sink comprise corrugated fins.

25.  The water generating device of claim 24 wherein the corrugations of the fins are parallel

to the air flow through the passage means.

26.  The water generating device of claim 24 wherein the corrugations of the fins are

perpendicular to the air flow through the passage means.
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