TI TLE METHOD AND APPARATUS TO PRODUCE POTABLE WATER
Field of the Invention [0001] The present invention
w0 edoae®394 0 a net hod and apparatus for produci PQI/US2005/044561
pot abl e water from non-potable water while treating
air to provide conditioned air to an encl osure.
Non- pot abl e water is defined as water froma source
that is not drinkable, such as, but not limted to, an
ocean or sea (salty or brackish), a |ake, a natural or
man- made reservoir, a streamor river, etc. Background
of the Invention [0002] A variety of different
t echnol ogi es have been devel oped over the years to
produce drinking water from non-potable water. These
technol ogi es often invol ve the consunption of
substanti al anmounts of power and are relatively
expensive. In addition, demand for this technology is
often located in very hot and hum d areas of the
worl d, and particularly in isolated |ocations which
al so require air treatnent for the purpose of
provi ding conditioned air to Lijving spaces. That need
creat esaddi ti onal power consunption requirenents,
whi ch increases the total cost of any such
installation. Cbjects of thelgﬂﬂﬁntion [0003] It is an
obj ect of the present inventi o provide a new and
i nproved net hod and apparatus for produci ng potable
wat er from non-potable water, while at the same tine
pr oduc MIGTEOR AN ARP ARATIUS TORROPUGCE KQTABLESWATER

Field of the Invention

[0001] The present invention relates to a method and apparatus for producing
potable water from non-potable water while treating air to provide conditioned air
to an enclosure. Non-potable water is defined as water from a source that is not
drinkable, such as, but not limited to, an ocean or sea (salty or brackish), a lake, a
_natural or man-made reservoir, a stream or rivet, etc.

Background of the Invention

[0002] A variety of different technologies have been developed over the years to
produce drinking water from non-potable water. These technologies often involve
the consumption of substantial amounts of power and are relatively expensive. In
addition, demand for this technology is often located in very hot and humid areas
of the world, and particularly in isolated locations which also require air treatment

for the purpose of providing conditioned air to living spaces. That need creates



[ 0004] Yet another object of the present invention is

to provide an inproved nethod and apparatus for
w@e@mdoeicsy pot abl e water from non-pot abl e wat ePCT/Vk100$1044561

overcones the di sadvantages of prior art

desal i ni zati on arrangenents. [0005] A still further

object of the present inventich-is to provide a

conmbi ned nonpot abl e water purification systemand air

condi tioning systemw th reduced power requirenents.

Su gL ¥nd poWBEcdndviaplibreq 1RO ts, Whigte Befedadate Yitdltogtrof any
aspect of the present invention, a nethod and

apgi%ﬁha%u%ﬁ%_producing pot abl e water from non-potable
wat er” an or al so producing conditioned air is
provided in which a supply of anbient atnospheric air,
or other air, is passed through a heating device in
order to increase its tenperature to inprove the rate
of Objegsopfithedmveitionat er exposed to that air. The
heated air is passed through an evaporative cooling

Me @3] Ot WhHnGIdjdeosf hepadaki@ inednEibn tproweld ety il infprewd
inliquid gas contact with the heated air. As the

heat gd aj.r 3 [ edi [ .
o e PGS 4 BB QAR P BTt er, i
evaporates entering the aijr and_the air tenperature is

¢ eatibe damA e Aroducig ndHioned A &UPRlY (A ERURSEE The
thus cool ed and noistened air then flowsthrough a
cof0004y Yetianothii diject af espresent insemsionris fesprovisleian impewved
air to condense as liquid water. That water is

cohleBddshd dppaahBdorstddeig porable watet Fieh ade@otaylebhbter, which

light and or ozonator in order to render it drinkable.

[ 089311:?11“@5 e srag%?ef%egoﬁgrai% Hleg%lgﬁéé%ﬁﬁtmﬁkg&ﬁ&ts.

present | nventl on, [

[0005] A still further object of the present invention is to provide a combined non-
potable water purification system and air conditioning system with reduced power
requirements. |

.Summary of the Invention

[0006] In accordance with an aspect of the present invention, a method and
apparatus for producing potable water from non-potable water and for also
producing conditioned air is provided in which a supply of ambient atmospheric
air, or other air, is passed through a heating device in order to increase its
temperature to improve the rate of evaporation of water exposed to that air. The
heated air is passed through an evaporative cooling media to which non-potable
water is supplied for flow in liquid gas contact with the heated air. As the heated
air passes through the evaporative media in contact with the non-potable water, the
water evaporates entering the air and the air temperature is reduced while its

moisture content is increased. The thus cooled and moistened air then flows



cool i ng devices used in the process consist of the
heating and cooling coils of a refrigerant based air
weemdiosieeni ng unit. [0008] In accordance w th BCBEUS1005/044561

further aspect of the invention, a desiccant wheel is
posi ti oned downstream of the cooling coil to further

dry the cooled air leaving th& coil. This dried and

cool ed air can then be supplied to an encl osure for

air conditioning purposes. [0009] In an alternative

ar fRGGAEOoling ubH FMIRET cA98Y theFakPhloitar ik ehddasiotdondatie as

dovvnlstream of the first coil, in lieu of the desiccant
wheel.,. .t i i . i UV
ai 1q1|;18 rwag?lf r@é{n‘gl%tef %L“.t"ﬁg&ﬁ‘gr?‘%%ﬂé g gn & Fg%%llqu%a@gttea W light

anot her alterpative arrangement, the condenser coi

nagndber e7esator méerdte\mﬁr %ﬁg?bl?he first coil, in

lieu of the desiccant wheel, to provide even greater
pe[6087irdn aecapdantc b evithyempther aspeet ofitheepresaak invgnisen, yhehsating and
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] The above,

angdoQiddedevtel 86lsn teqbess Soitd oPthéRbMAgLaddooling Soils of a
invention will be apparent in the follow ng detail ed

;JI?(;%;g%tg}ltr gag%{ai} é&n‘ﬂ?tﬁcfn%{lé yu%t_enbodi nments thereof, which

y I'h~connectTon wi th the acconpanyi ng
rawi ngs, wherein: [001 Figure 1 i.§ 3 schematic,
i TOOBI T oeaigangh vt 350} o BeR TR QR dhednFBfeh disenigHhect
system of the present invention;[0013] Figure 2 is an
i | isusdsitidnied downsticanr ofttbe Foalingeoil tofurtheo tihethe epdlod Ritdgaving
of the invention;
the coil. This dried and cooled air can then be supplied to an enclosure for air
conditioning purposes.
[0009] In an alternative arrangement, a further cooling coil can be positioned
downstream of the first coil, in lieu of the desiccant wheel, to provide further
cooling and drying of the air for air conditioning purposes.
[0010] In yet another alternative arrangement, the condenser coil may be

positioned downstream of the first coil, in lieu of the desiccant wheel, to provide

even greater performance of the system in a water making only mode.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The above, and other objects, features and advantages of this invention will
be apparent in the following detailed description of illustrative embodiments
thereof, which is to be read in connection with the accompanying drawings,
wherein:
[0012] Figure 1 is a schematic diagram of the water purification and air

conditioning system of the present invention;



[0014] Figure 3 is a schematic illustration of a third

enbodi nent of the invention suitable for use in renote
wo@ewaneissrat i ons, such as oil well platforns; BEMUS2005/044561

[0015] Figure 4 is a psychonetric diagram of the

process perfornmed by the apparatus shown in Figure 3.

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0016]

Referring now to the drawings in detail, and initially

to Figure 1 thereof, a non-potable water treatnent and

al !mﬁ@ﬂ difkr021i08h PIuBRAtiHsimAANS i gt @ bfiaRoeLanibanaent of the

m? E.t e paesen} hnventlop,lls |I.ustrath. The igstem

of . Fi gure includes a refrigeration cycle unit :

thgﬁgﬁW%ludes a heating coil 14, a cogling coil 16, a

refrigerant supply line 18, and a conpressor 20, The )

" o10014E Eigwre A ininreheppie alubaion of KHkAETRRSHEFESE iy Mvention

that coil 16 absorbs heat fromair passing through it

t o spicabiifor usoinlretloerudeakt loeatiomsy suchias b wedlgtlatfgmespard 14

di scharges heat fromthe refrigerant in |ine 18, which

na i ¥ . . .

N R b S s i T e e oA

i nvention,. a suppl f outside air is caused to flow

thPBUEﬂ”?H@WFHPﬁﬁﬁéthion unit, as indicated

schematically by the arrows A and B, under the

i nfluence of a fan or blower 17 first through the

heating coil 14, and thence through the cooling coi

16. HoweDETAILBDAESCRITHONOWF PREFERREDEMBOCHMENTS

present invention, an evaporative cooling pad 24 of

kn e . POl :
. oml.ﬂ %%I?ééﬁﬂé’%ﬁé@% the d?{t’ﬁinﬁ% RNRehiP gﬁ?\’gﬁﬁaﬁ}h@ Hip¥e 1 thereof, a

apor ative cooling pa

non-potable water treatment and air conditioning plant 10, constructed in
accordance with the present invention, is illustrated. The system of Figure 1
includes a refrigeration cycle unit 12, which includes a heating coil 14, a cooling
coil 16, a refrigerant supply line 18, and a compressor 20. The refrigeration unit
operates in a knowﬁ manner such that coil 16 absorbs heat from air passing through
it to produce cooled and dried air, while heating coil 14 discharges heat from the
refrigerant in line 18, which was collected in the coil 16, to the air passing through
it.

[0017] In the embodiment of the present invention, a supply of outside air is
caused to flow through the refrigeration unit, as indicated schematically by the
arrows A and B, under the influence of a fan or blower 17 first through the heating
coil 14, and thence through the cooling coil 16. However, in accordance with a
feature of the present invention, an evaporative cooling pad 24 of known
construction is positioned between the two coils. This evaporative cooling pad is

preferably formed from multiple layers of corrugated sheet material, with the



preferably formed fromnultiple |layers of corrugated

sheet material, wth thecorrugations preferably being
w@ewsseJoBut ed in order to produce a plurality BET/US2005/044561

passageways through the device |located at angles to

the vertical or horizontal directions. Such corrugated

fill material is well-known i-rf evaporative cooling

arts, and is manufactured by the assignee of this

application, Miunters Corporation. [0018] The

pa%&?i%%ﬂssp&ferﬁm? bERE cHAA B INADEAE (G HRIARLNFRIrality of

towards the faces 26, 28 of the evaporative nedia to

receive the air .flow fro h ' 0j | .: .

o Seeyieos plen 8 Uelhr Fhiod af Fe 8 bl of Bftizontel
supply, system 30 is al so prqvided for supplying, watey,

t o dirpisionspSuaely ¢oxrgated fdmatedaldy %Hrlg{ol"‘@ég VA .Or%H’é °°°fmg arts,
wat er supply systemincludes a punp 34, which through

pi phdi Bdutamurdd hyvtheoassigoteaif] this\wppleatioo, Munktssorporation.

di stribution pan or spray head 38 i medi atel y above

U NeoRASRPHeHabdhBeWaAF: dfihcdRIBHRE paféld hreBPRAGY toSMER théfaces 26,

is used wth evaporative cool ers. The non-pot abl e

ovanof By AR R RRL RN A i Ralrdfort B bl 14

of the pad toward the bottom of the pad. [0020] The

ai disgharenitfp Bicoohir® Gofhl®he heating coil 14 is heated
during its passage through the coil, renoving heat

f r o019 eA matarisgeplanysterhidats algp plovided fai supplyingwatestoi the top
ability to cause evaporation of noisture when in

conb@fle I driihd\Bbrativ Bl | THSwhid Supp8adyatbnpinkludass gemp 34,

t hrough t he passageways of the evaporative nedia, the

:Aﬁt"{’ef{v\%ﬁc {ygc\é“ig élglgg g? z:gr‘? Al arfo%%pyo%blé O 85 % %?e& %Fstx‘f’lﬂﬁf?)hﬁaan or

ere reduci n

tenperature of the air leaving the pad while .
spray head 38 immediately above the evaporative pad in a conventional manner

such as is used with evaporative coolers. The non-potable water preferably is
sprayed across the top of the evaporative pad and then flows through the
passageways of the pad toward the bottom of the pad.

[0020] The air which flows through the heating coil 14 is heated during its passage
through the coil, removing heat from the refrigerant. Heating of the air increases
its ability to cause evaporation of moisture when in contact with water.

[0021] As this heated air passes through the passageways of the evaporative
media, the water flowing on the surfaces of the corrugated sheets in the pad
evaporates, thereby reducing the temperature of the air leaving the pad while
increasing its moisture content.

[0022] A large amount of water is supplied to the evaporator pad to keep the pad .

clean and free from buildup of salts and minerals. A collection gutter 40 is



increasing its noisture content. [0022] A | arge anount

of water is supplied to the evaporator pad to keep the
w@2weobwan and free from buil dup of salts and PETESRDS044561

A collection gutter 40 isprovided at the bottom of the

pad to collect the remaining water and return it to

t he non-potable water source.-§90023] As the air

flow ng fromthe evaporative cooling pad to the

cooling coil 16 passes through the coil, the cold coi

C aufRdel e tHEHo%or 6f thepdd® callEctttRe RARMERS vath ahd ectaaiit to the
and drip to the bottomof the coil, where it is

Co'n!)xi?-?)&%g]teiﬁat& &r collection trough 42 which
S

supplre he collected water through a pipe 44 to a
storage tank 4 The air leaving. the coil 16 1S now .
or 109237 i ais Tovying fram the, FUAPOERYIVE SoRNE Pagiig thigeqolipe coil 16

than the air when it left the evaporative pad. That
ai ipassss thowghvbé taibltke ¢odd caibeauges the mefisthwsrie theadir to gongense on
as supply return or nmake up air, for a building or

ot Y coflNl AFiprt6 thd BRA] ofthe coiitviliere filit eslleemddiim a StabsragHection
tank 46 is pure water, with the salt or other

di %r%ﬁ%lﬁ%v%%h’ s%g{)llrl%'nm%/ ﬁﬁlec@ﬁiﬁtmgw#% PeRAEAR %tank

but’, reca e water her treat

in aorder to assure its _safety.for drinking. Thu i f.
dedPr d ?alé?%mge Fi‘%\iiﬁ 1I5d%8h E‘?frt{‘ﬁtg{hféﬁ tﬁ% eﬁfﬁﬁ?ff@ﬁ cpj} and
the storage tank for adding oxygen and ozone to the
watceoler thie thesiewhemsit deft the evanprativenagh Thatpimnis now ayiadelle for
the influence of a pressure tank 52 in a known nmanner,

angis&aphiRbdntdair, QEids s@iply kdthur rake(upraird esrakuildingor other
mcron filter) and 56 (preferably a 1 mcron filter)
an%nag ce to a conventional T & Ofilter 58. Finally,

the water can be exposed,

[0024] The water collected in storage tank 46 is pure water, with the salt or other
dissolved solids removed. This water would be potable but, as a precaution the
water may be further treated in order to assure its safety for drinking. Thus, if
desired, a conventional ozonator 48 can be mounted in the storage tank for adding
oxygen and ozone to the water. The water is collected through a pump 50 under
the influence of a pressure tank 52 in a known manner, and supplied to a pair of
filters 54 (preferably a 5 micron filter) and 56 (preferably a 1 micron filter) and
thence to a conventional T & O filter 58. Finally, the water can be exposed,
through transparent piping, to ultraviolet light from a surrounding set of ultraviolet
light bulbs 60 to kill any bacteria remaining in the water.

[0025] As a result, a simple system is provided for not only demineralizing water,
but cooling make up air for use in air conditioning systems. Although the

invention contemplates producing potable water for human consumption, the use



through transparent piping, to ultraviolet l[ight from
a surrounding set of ultraviolet light bulbs 60 to

W pdob/06f8y9 bacteria remaining in the water. [ O0RSI/USMOR044561
result, a sinple systemis provided for not only
dem neralizing water, but cooling make up air for use
in air conditioning systens. AT though the invention
cont enpl at es produci ng potabl e water for human
consunption, the useof the potable water produced by
t @t ihg Rt ORate S prodiicedibyi the thvieRti6H ismlst R@itbdito dinkibgebut may
used for other purposes as well, e.g. as a process
i qui d. ogd] t i e 1, an
adgnggﬁé?gégépﬁﬁ9%Egsﬁ%ﬁtggg§%gfg%* ggggbvided to
further inprove the copdition of air being. supplied.t
t nd0@RL ot eabodient AL IgEn g AdeiTionalf (iRl maY alsp be
conventi onal desiccant wheel 70 of known construction
mayprdyédedrto firthen! inprons theeamdigfonad@iribsingsupplietdo thperelosures
wheel is formed of corrugated material which creates a
Sehh@thetooRAS EAT R Palticlha tdiErentiarl désiceanioneeel 0 of Kibwn
to the other 74. The wheel surfaces defining the
pa 3 e :
a0 AR Tl Be pRAAEE iyl BT LAARR oL wh s
t he desiccant materij al orb noisture. in the.air
t hdermregraf H@F“%ﬁ“?‘; W@teflﬁé‘”ﬁ?%ﬁ SRS AeTiES TP hegpeh dhe wheel
the encl osure. [0027] As is known in conventiona
dedioocamt fanh @2 to thewthee 4. Whewhedlpurfacesdelning dg passageways are
central axis 76 to continuously bring the surfaces of
t he oB@ QlithRadekicoart g 86 tHan ag theair fbhm wéil ¢6 passes through the
defined in the wheel by duct work (not shown) on
op t ' . aHA ;
neaz e BbaGBnPinalchfs 57 mduleR (EAE IRTLIAE, EANE e ai

construction (which nay, for exanple, be a heatin
before ﬁ is suppil\é\g to tﬂe enéiosure. P 9

[0027] As is known in conventional desiccant wheel devices, wheel 70 rotates
about its central axis 76 to continuously bring the surfaces of the wheel past a
regeneration zone 78, which is defined in the wheel by duct work (not shown) on
opposite sides of the wheel. In the regeneration zone, heated air supplied from a
heating device 80 of known construction (which may, for example, be a heating
coil containing waste heat through which air is circulated by a fan 82). The heated
air passes from the heating device 80 through the duct work through the
regeneration zone 78 and removes the moisture from the desiccant material.
[0028] Figure 2 illustrates another embodiment of the present invention, wherein
like numerals represent like parts. In this embodiment, in lieu of the desiccant
wheel 70, a second cooling coil 80 is provided downstream of cooling coil 16.
This cooling coil can be connected either in the same refrigerant circuit as coil 16,

or in a separate refrigerant circuit. The use of the second cooling coil 80 provides



coil containing waste heat through which air is
circulated by a fan 82). The heated air passes from

w0 b@oloesssd ng devi ce 80 through the duct work tPCDU§IW05/044561
the regenerati on zone 78 and renoves the noisture from
the desiccant material. [0028] Figure 2 illustrates
anot her enbodi nent of the pres®nt invention, wherein
i ke nunerals represent like parts. In this
enbodi nent, in lieu of the desiccant wheel 70, a

S e NG @bd')l'ﬂ% #Qidkyi8P té thephticaths Aoyd3sdry € The Shter collected
cooling coil 16. This cooling coil can be connected

ei : r;
ot Bl o GoRAF ol ELUBEENpRRLA bl % S Uecha, it can
secon gogli coil 80 providesadditidnal cooling and
er’Bgy pdispgid stream as necessary. The water

col l ected on the second cooling coil can also be,

supi29% Figure 3HiBustrates a4Bird fmbedinentiof the inventem psitieplagly useful
be di scharged. [0029] Figure 3 illustrates a third

e @cdmPlat®rmds NRich BY 811 idkiliing M@ driagy béiel ypplivafion where a non-
ocean platforms, such as oil drilling rigs or any

Ot BSEbRRREBIRIndORER 1Raf BB RILABIEC 1ALiS bmBBMEER, A0t

are aval I's enb ment, as an

exanple, an oil pla rm 100 is..schemticall.y

" P dv i pOF sl Rty SlEfa SR i o water
conditioning unit 110 is nmounted. The system 110

i ntteattent andaiatindijiondng unit 410 is ra@wtadn hesystem B0 inglades a
an evaporative pad 128 positioned between the two
COhksingldo@ 104 4 cdolihgicoildaBnaet ctvhyorative pdniP Sspositiened
111 to a source of waste heat 113. This source of

V\a Q . o
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on an ol l pl atform” s ph as,
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available, for example, on an oil dﬁlling platform, such as, for example, exhaust

from electrical generating units which can be used to heat water flowing in the
coils 114.

[0030] The cooling coil 116 is arranged to receive and discharge sea water or other
non-potable water in a circuit with the ocean or other non-potable water source. In
the ocean example, a submerged pump 130 is provided, which draws water from
the ocean at depths where the ocean temperature is at most 75°F, and supplies the
cool water through a vertical pipeline 132 to the coil 116. The cooling water
passes through the coil and is discharged through another pipeline 34 returning it to
the ocean. As an alternative to a deep water submersible pump, a centrifugal pump
at the ocean surface may be used.

[0031] Atmospheric air is drawn through the system by the fan 115. The air first

enters the heating coil 114, is warmed by the waste heat, and is supplied then to the



coils 114. [0030] The cooling coil 116 is arranged to
recei ve and di scharge sea water or other non-potable
wowRi0en636B9 a circuit with the ocean or ot her noPEpPUSBbS/@14561

wat er source. In the ocean exanple, a subnerged punp

130 is provided, which draws water fromthe ocean at
dept hs where the ocean tenperdélure is at nost 75F, and
supplies the cool water through a vertical pipeline

132 to the coil 116. The cooling water passes through

t hevgRtdtivandd 138.dAs phvidiRe ddErmedhthanal iesuppligewith aos4
returning it to the ocean. As an alternative to a deep

wat er . submer si.bl . i .
oo O RIES R rBE SR o FBish) b R P k¥ manner
d th h i [
rawn roilé t he ?1 %_m b S&h .an vSv . Eh e%l r.fi Ed?etwater
entlepagh xd 6 g [Lrofm 4 sup d eaLea
heat, and is supplied then to theevaporative pad 128.
As fipnethie supply lide $32.i Dhaheatdteniplgaving thauseting goiﬁm’uprs the
nonpot abl e water on its upper surface in a spray or

dr epapeaiiivepad bid & JeBRAby EVaPEHLd6 e vater dh Seipad grd absorbs
head 138 froma supply l'ine 139 which al so receives

th %o%ﬁl%raﬁ%i mh}!lg%(%iﬂlemﬁﬁ @ED%X)&S Itl’le&?adl Fihe nbMcddRA 4 ntist éiir enters

| eavi ng t I’ng coi " enters the evaporative pa

and is cool ed by evaporation .of the water i.n the pa

o iheAsebRBSoBPUE T B COREIAGIErRS §° DRidisthee B genses on
pad. The now cool ed and noist air enters the cooling

coithe afilel 1 antl i eplleotsddnl therdcaptactatt 2afor upaspitahleivater. s

the air condenses on the coil 116 and is collected in

t hgescpibe@tBslce 42 for use as potable water, as

descri bed above. [0032] In the illustrative enbodi nent

of [il):(t“él]j 8 e iIRSrARRMhHoih&f oPF¥LRCIBE Shéwn in the psychometric
diagram of Figure 4, the air entering the heating coil 114 at point A has a
temperature of 75°F and a 74°F wet bulb temperature. After passing through
heating coil 114, the air temperature rises to 160°F at point B, but its humidity
content remains the same. After passing through the evaporative pad, the
temperature of the air is decreased to 94°F, but its moisture content increases to
point C. This cooled and moist air is then further cooled in the cooling coil 116 to
a temperature of 85°F or less, and a lower moisture content.
[0033] Under these conditions, and using a pumping system in which 3 gallons per
minute of non-potable water are applied to the evaporative pad, approximately 25
gallons per hour of fresh water can be recovered. In addition, cooled, dried air is
available for air conditioning the enclosures of the oil platform.
[0034] Accordingly, a very simple and economical unit is provided which can

perform two important functions in remote hot locations, i.e., the creation of



di agram of Figure 4, the air entering the heating coi
114 at point A has a tenperature of 75F and a 74F wet
wheob/oewaper at ure. After passing through heat i PGI/U81005/044561
114, the air tenperature rises to 160F at point B, but
its humdity content remains the sane. After passing
t hrough the evaporative pad, -tlle tenperature of the
air is decreased to 940F, but its noisture content
increases to point C. This cooled and nmoist air is
t heRtdui WheF arkPiBk %@odu@ti&h@f AOndiRibne@ialr shitdbld fordupply to
tenperature of 85F or less, and a | ower noisture
contgptWEJOOSS] Under these conditions, and using a
puﬁﬁlﬁ systemin which 3 gallons per m nute of
non- pot abl e water are applied to the evaporatiye pad, .
apPV3a] ritauehiHugeative ﬁ@%a@meﬁmf tlag I PR Hge Bpertdegeribed
be recovered. In addition, cooled, dried air is
av dieteib Withfrefieremice tacthedi¢dnmprnyiggtdneviags,|itis ke bsundersthed that
oil platform [0034] Accordingly, a very sinple and

eC GRABLEHangey dndi rodifieMions chayibe €i¥e6taa tiR@Eih B MdseRkilled in the
i mportant functions in renote hot |locations, i.e., the

creation of I er d the. o of air
cortar PrOAd R AR T hRlro B SRR 2
[ 0035] Although illustrative enbodi nents of the

i nvention have been described herein with reference to
t he acconpanying drawings, it is to be understood that
various changes and nodifications may be effected
therein by those skilled in the art, w thout departing
fromthe scope or spirit of this invention. Wiat is
claimed is: 1. A nethod of producing potable water
from non-potabl e water conprising the steps of:



) providing a supply of air; ii) passing said supply
of air through a heating device to increase its

W egvpesmsure; iii) passing the heated air | eavP@mUs1ves/ 044561
heati ng devi ce through an evaporative cooling nedia;
I v) supplying non-potable water to the evaporative
cool i ng medi a whereby the non-Idot abl e wat er passes in
liquid gas contact with the heated air and the
tenperature of the air is reduced while its noisture
conyR4tlis tlairh&fiseased; v) passing the thus cool ed and
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wherei n said heating step includes the

iii) passing the heated air leaving the heating device through an
evaporative cooling media;

iv) supplying non-potable water to the evaporative cooling media
whereby the non-potable water passes in liquid gas contact with
the heated air and the temperature of the air is reduced while its
moisture content is increased;

V) passing the thus cooled and moistened air through a cooling coil to
cause water moisture in the air to condense as liquid water; and

vi) collecting said liquid water.

2. The method as defined in Claim 1 including the step of passing the cooled
and dried air leaving the coiling coil through a desiccant unit to filter the dry air.

3. The method as defined in Claim 2 including the step of supplying the
cooled and further dried air from the desiccant unit to an enclosure as conditioned
air.

4, The method as defined in Claim 1 including the step of heating said liquid

water.
5. The method as defined in Claim 4 wherein said heating step includes the

steps of filtering the liquid water and subjecting it to UV light.



steps of filtering the liquid water and subjecting it
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| eaving the cooling coils through a second cooling
coil to further cool said air. 7. The nmethod as
defined in daim1 including-tlde step of supplying
said cooling coils with non-potable water whose
tenperature is less than the tenperature of the air
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increase its tefperature, an evaporative nedira; neans
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i gy passage therethrough in |iquid/gas contact
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reduce t Hehetragthed as dafnedfin Clagm ?ielatﬂ@dlnﬁi the glp pEsupplying said
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col l ecting water condensed in said.coolin? means. 10.
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means for drying air |eaving said cooling neans; said

meavapdrativeeiaedibngeanifor supplying min-potable evaterte s@d svaporative

causing said air to flow fromthe cooling neans to and

thraugh f8rasdgs tfef@ough in liquid/gas contact with air heated in said heating
means thereby to reduce the temperature of the heated air while increasing its
moisture content; means for cooling the air leaving the evaporative media to cause
water moisture in the air to condense as liquid water; and means for causing said
supply of air to move first through the heating means, then through the evaporative
media and then through said cooling means.
9. Apparatus as defined in Claim 8 including means for collecting water
condensed in said cooling means.
10. Apparatus as defined in Claim 8 including desiccant means for drying air
leaving said cooling means; said means for causing said supply of air to move also
causing said air to flow from the cooling means to and through the desiccant
means.

11. Apparatus defined in Claim 8 wherein said heating means comprises a

heating coil and said apparatus includes means for heating the heating coil.



means. 11. Apparatus defined in Claim8 wherein said

heating nmeans conprises a heating coil and said
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coil.12. Apparatus as defined in Caim8 wherein said

cool i ng neans conprises a cooling coil and said

appar atus i ncludes neans for -d8cling the cooling coil

13. Apparatus as defined in Caim12 wherein said

nmeans for cooling the cooling coil conprises neans for
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moving refrigerant between said coils.

15. Apparatus as defined in Claim 10 wherein said desiccant means comprises

a rotary desiccant wheel.

16. Apparatus as defined in Claim 15 including means for regenerating said
desiccant wheel.
17. Apparatus as defined in Claim 8 including means for treating said liquid

water to improve its potability.

18. The method as defined in Claim 17 wherein said heating means includes a
water filter and a UV light source.

19. Apparatus as defined in Claim 8 including a second cooling means
downstream from the first mentioned cooling means for further cooling said air.

20. Apparatus as defined in Claim 13 wherein said cooling means comprises a
cooling coil and said apparatus includes means for cooling the cooling coil.

21. Apparatus as defined in Claim 20 wherein said means for cooling the
cooling coil comprises means for supplying non-potable water to the coil at a

temperature less than that of the moist warm air leaving the evaporative pad.
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cooling coil and said apparatus includes neans for

cooling the cooling coil. 2 1. Apparatus as defined in
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coil conprises nmeans for supplying non-potable water

to the coil at a tenperature less than that of the
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