WO 2006/065639 PCT/US2005/044561 -1- TITLE METHOD AND
APPARATUS TO PRODUCE POTABLE WATER Field of the Invention
[0001] The present invention relates to a method and apparatus for

wWorgaorsgspotable water from non-potable water while treathdg/&is2005/044561
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 river, 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 2 additional power consumption
requirements, which increases the total cost of any such installation. Aims
of the Invention [0003] It is an aim of the present invention to provide a
new and improved -1-

TITLE

METHOD AND APPARATUS TO PRODUCE POTABLE WATER

Field of the Invention

[0601] 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 river, etc.

Background of the Invention

[0002] A variety of different technologies have been developed over the years to
produce drinking water from rion-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



method and apparatus for producing potable water from non-potable
water, while at the same time producing conditioned air for supply to
enclosures. [00041 Yet another aim of the present invention is to provide
an improved method and apparatus for producing potable water from
non-potable water, which overcomegthe disadvantages of prior art
desalinization arrangements. [0005] A still further aim of the present
invention is to provide a combined non- potable water purification system
addatichalirpoorditiomimgsystermwitnreds cetligowere seguihe nmeat s.oSuafinmarsuch
i o[ the Invention [0006] In one embodiment, a method and apparatus for
sta iagon. i .
producing potable water from non-potable water and for also producing
conditioned air is provided in which a supply of ambient atmospheric air,
Al S Q;‘fr fir, IS Passed through a heating device in order to increase its
" betatdre 5‘?rlrlmrove the rate of evaporation of water exposed to that
[06084] The hdatedamirdsrpasshd threughianernapoxatprevedolingawestia tonproved
hich non- potable water is supplied for flow in liquid ontact with th
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the air temperature is reduced while its.maisture cantent js
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andcglingunibvhiehiciagsesadilie waterfrooisiviiepndbie aiiito, caridenserasnes the
liguid water. That water is.collected, treated and optionally irradiated by

sV IR ARSI YO TR I BHAR AHSPERUER  drinkable.

[0005] A still further aim 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

[0606] In one embodiment, 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



[0006a] In one aspect, there is provided a method of producing potable
water from non-potable water comprising the steps of. i) providing a
supply of air; ii) passing said supply of air through a heating device to
increase its temperature; iii) passing the heated air leaving the heating
device through an evaporative coolirg 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
throhghatrdgolédused whitd itsusnoibivretontenttisinicrdaset. fo ppaksismgathBquid
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Iquid water; and means for causing said supp 53// of alr td move firs
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and cooling devices Used in‘the "process consist of the heating and
cootwglinglctilsofsa reftigenamtivesed Hie conditionmighsmits (09081 iasfurh@rvi)
col%@g%%@aeﬁ&u%%a iccant wheel is positioned downstream of
[0006b] In another aspect, there is provided an apparatus for producing potable
water from non-potable water comprising means for heating a supply of air to increase its
temperature; an evaporative media; means for supplying non-potable water to said
evaporative media for passage therethrough 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.
[0007] In another embodiment, the heating and cooling devices used in the
process consist of the heating and cooling coils of a refrigerant based air conditioning
unit.
[0008] Ina further embodiment, a desiccant wheel is positioned downstream of
the cooling coil to further dry the cooled air leaving the coil. This dried and cooled air

can then be supplied to an enclosure for air conditioning purposes.



the cooling coil to further dry the cooled air leaving the colil. This dried and

cooled air can then be supplied to an enclosure for air conditioning

purposes. 3a [0009] In an alternative embodiment, a further cooling coil

can be positioned downstream of the first coll, in lieu of the desiccant

wheel, to provide further cooling andadrying of the air for air conditioning

purposes. 10()101 In yet another alternative embodiment, the condenser

coil may be positioned downstream of the first coil, in lieu of the desiccant
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e above, and other’objects, features and advantages o id invention

drywiyl batapparentincthel fodowing:detaited description of illustrative
. bodimepts thereof, which is to be read in copnection with the .
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posifithedwiaten predficatioheafidtatpibanditionifighsydteitaftthegriesentrovide even
arelEDION, WO, 20061065630, PCT/IS2005/044561. 4 [0013] Figure 2 s
S iRGS Ao Similar ?c‘gsl?igureal O anotherembodiniént of the invention;

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

invention suita%g%g | ‘_ ' (%g as oil well

platforms; and [ fﬁgér%eﬁiﬂ??%ﬁ@m]ﬁn%g%%’ggﬁ 1 of the process
[00peformedThethiBove, 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:
[0612] Figure 1 is a schematic diagram of the water purification and air

conditioning system of the present invention;



apparatus shown in Figure 3. DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS [00161 Referring now to the drawings in
detail, and initially to Figure 1 thereof, a non-potable water treatment and
wahnesvigitighing plant 10, constructed in accordance with thE&@rasans/044561
invention, is illustrated. The system of Figure 1 includes a refrigeration
cycle unit 12, which includes a heating %oil 14, a cooling coil 16, a
refrigerant supply line 18, and a compressor 20. The refrigeration unit
operates in a known manner such that coil 16 absorbs heat from air

paﬁ@@@éggﬁ%%@ g"ié%ﬂﬁgéﬁca%ﬁiﬂ%%ﬁ@g ﬁ{%%sieqi (o WAl DERNNG U1 4 F the

discharg t from the refrigerant in line 18, which was collected in the
coili%@eﬁ%ge air passing through it. [0017] In the embodiment of the
present invention, a supply of outside air is caused to flow through the

refgaOR |0l s3s ddirated Sanemacab R AR A ANAEUIARS

the Intfluence of a fan or blower 17 first through the heating coil 14, and

thenge Hyrongh ihe canling ceiliG daue Vet iR JecRiganst.with adeature

of the present invention, an evaporative cooling pad 24 of known

COnféﬂi%tiOﬁéﬁmsﬂgi95@&9@%&%@&5&@&%@&@;&@%@@5%@@Iing

pad’is preferably formed from multiple layers of corrugated sheet

matgrial, Whihe WMO-RRR6A65639 PCT/US2005/044561 -5 corrugations
preferably being cross-fluted in order to produce a plurality of

passageways through the device located at angles to the vertical or
horizontal

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0616] Referring now to the drawings in detail, and initially to Figure 1 thereof, a
non-potable water treatment and air conditioning plant 10, constracted 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 coii 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



directions. Such corrugated fill material is well-known in evaporative
cooling arts, and is manufactured by the assignee of this application,
Munters Corporation. [0018] The passageways of the corrugated panels
WerahogeaiesP towards the faces 26, 28 of the evaporative metlid B reEeE 61
the air flow from the heating coil 14 and discharge it to the cooling coil 16.
[0019] A water supply system 30 is also_provided for supplying water to
the top surface 32 of the evaporative bgd. The water supply system
includes a pump 34, which through piping 36 can draw non-potable water

to ac%vr%&eat‘i‘é%fi%&%gﬁﬁeﬂ{ sRIvead S8 ome diaial-aayethe s
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evaporative pad In a conventional manner such as is used wit
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oport

the evaporative pad and then flows through the passageways

of t%g&%ﬁ?""ﬁi&@&ﬁ%ﬁ@ﬁ‘fﬁf AD08-Ra0:s[QRACL TR B lﬁthﬂ@é"@)oling arts,

through the heating coil"14 is heated during its passage through the coll,
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to cause evaporation of moisture when in contact with water. [0021] As

this fgasedrall PRSIEIUPONERLBE-RRARROSINENSAS den8Y ARRIRIMEe faces 26,

media, the water flowing on the surfaces of the corrugated sheets in the

pad, gyRRY Blgseihare e deducingithadempariureRitbadiiieaving4had
pad while increasing its moisture content. [0022] A large amount of water

is sippRliadiathairvanaraienad. to keep the pad clean and free from
buildup of salts and minerals. A collection gutter 40 is WO 2006/065639
PCT[M@%OQSLQ%%%;W systera 30 is also provided for supplying water to the top
surface 32 of the evaporative pad. The water supply system includes a pump 34,
which through piping 36 can draw non-potable water to a water distribution pan ot
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.
[#020] 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.
[0621] 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 salis and minerals. A collection gutter 40 is



-6 provided at the bottom of the pad to collect the remaining water and
return it to the non-potable water source. [0023] As the air flowing from
the evaporative cooling pad to the cooling coil 16 passes through the caoil,
wiheogoldwofl causes the moisture in the air to condense on B3 /EGHafH4561
drip to the bottom of the coil, where it is collected in a water collection
trough 42 which supplies the collected water through a pipe 44 to a
storage tank 46. The air leaving the colil 16 is now drier than the air that
entered the coil and cooler than the air when it left the evaporative pad.
TR QAR a8 ARCA0AUANRAAIS, QoS SHARLAIEIHE the
or make up air, for a building or other enclosure. [0024] The water
collected iy starage tank 46 is pure water, with the salt or other dissolved
solids removed. This water would be potable but, as a precaution the

watgggy Aediurthei taategbin aiderioaasiy edttisglaly donmdrioking coil 16

Thus, If desired, a conventional ozonator 48 can be mounted in the
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collected through a pump 50 under the influence of a pressure tank 52 in
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micron filter) and 56 (preferably a 1 micron filter) and thence to a
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transparent piping, to ultraviolet light from a surrounding set of ultraviolet

lighygutps. 68 tedkithamehagtesia reMainngHmiiie watks: (e8] As adiesult,
a simple system is provided for not only demineralizing water,

cooler than the air when it left the evaporative pad. That air is now available for

use as conditioned air, e.g. as supply return or make up air, for a building or other
enclosure.

[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 aresult, 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



but cooling make up air for use in air conditioning systems. Although the

invention contemplates producing potable water for human consumption,

the use WO 2006/065639 PCT/US2005/044561 -7 of the potable water
wprahoeshsy the invention is not limited to drinking but may Heg tisea$or4561

other purposes as well, e.g. as a process liquid. [00261 In the

embodiment of Figure 1, an additional a[%r drying unit may also be

provided to further improve the condition of air being supplied to the

enclosures and the cooling coil. In particular, a conventional desiccant
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coll Is ‘formed of corrugated material which creates a
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The wheel surfaces defining the passageways are coated with a

desiggant mateualaeitnakay ﬁ?%,saerzf,rgﬂaseﬂia@a%%@ﬁﬁ QM9 Bieiso be

wheel the desiccant materials absorb moisture in the air, thus further

dryingsheaih RefeihiRvrplied adbe englasise S[QRaLd Asie kpawids

conventional desiccant wheel devices, wheel 70 rotates about its central

axis, {6+ COMOLSIVIPHRG IR SHIEBRESMAbHAEAERPARR! 70 of known

regeneration zone 78, which is defined in the wheel by duct work (not

shoyykpnRRRASIB Sien Rlthewheskdnh g JagensTaioEd whiated
air supplied from a heating device 80 of known construction (which may,

for exanmples headeatingcel whrRiaiAG VOsBH 08 bHsaugRWRIeh @il Wheel
circulated by a fan 82). The heated air passes from the heating device 80
throggh the dietmarkib@hgTiNeThe wheel surfaces defining the passageways are

coated with a desiccant material so that as the air from coil 16 passes through the
wheel the desiccant materials absorb moisture in the air, thus further drying the air
before it is supplied to the enclosure.

[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 pasta
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 illusirates 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



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,
win liwe/skéhe desiccant wheel 70, a second cooling coil 80 is@raweiedo44s61

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 &gi[ 80 provides WO 2006/065639

PCT/US2005/044561 -8 additional cooling and drying to the air stream as
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supplied to the tan ed, or it can simply be discharged. [0029

Figyress, ié'éf% ates Adhichembadimentofibe (ovRNIAR Aatisary diseth

on ocean platforms, such as oil drilling rigs or any other application where

a ngﬂn;ﬁrgtgebé%m}%éource and waste heat are available. In this
embo

ent, as an example, an oil platform 100 is schematically

i"U%@ig? pRLwbishithe water, iraaimentand sirOndiLaNiAgpRIEIAASscful

mounted. The system 110 includes a heating coil 114, a cooling coil 116,

andoﬁ%c%‘é?x%ﬁ&%\é%d?@&ﬂ%?&P&E@iﬂg‘iﬁ%@ fwgendhe iwoicailsn Whersaihon-
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114 1s connécted by a piping system 111 to a source of waste heat 113.

This, SaHIC6 AENRsIENeatEARIR ARYHRANMD BOUFC S AUAIRBIB Y as an

example, on-an oil drilling platform, such as, for example, exhaust from

iﬁf‘g‘%ﬂ% ealingdspits whisharmbecusediiahast vwalehilp wingdeeihe
treatm;mt and air conditioning unit 110 is mounted. The system 110 includes a
heating coil 114, a cooling coil 116, and an evaporative pad 128 positioned
between the two coils. The coil 114 is connected by a piping system 111 to a
source of waste heat 113. This source of waste heat can be any known source
available, for example, on an oil dﬁiling 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 providéd, 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. Asg an alternative to a deep water submersible pump, a centrifugal pump
at the ocean surface may be used.

[0631] 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



~ [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
Wi prvfieiwd? which draws water from the ocean at depths whERAN0060¢4i61
temperature is at most 75F, and supplies the cool water through a vertical
pipeline 132 to the coil 116. The cooling, water passes through the coill
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 ”é%aost%g{ef{g{tem may he used, [RO3HAtmesphatc Al s hon.

throug S y the tan 115. The air first enters the heating coil

114, | . _ . ! "
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in a spray or drip pattern in a known manner through a discharge head
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line 132. The heated air leaving the heating coil enters the evaporative

pad-andigiiRaied Py avapntatinneiihawalsr iRthames arcabseiRssorbs

moisture and humidity until it exits the pad. The now cooled and moist air

entgrsisiie: Goalivehaatwharer itiscorlpsiantheed asotbe Moistiseain theers
air condenses on the coil 116 and is collected in the receptacle 42 for use

as piablgnaten REeAaswibrd-abade Q022 fHa thesilusitadivair condenses on
embodiment of Figure 3, as shown in the psychometric
the coil 116 and is collected in the receptacie 42 for use as potable water, as
described above.
[6632] In the illustrative embodiment of Figure 3, as shown in the psychometric
diagram of Figure 4, the air entering the heating coil 114 at point Ahas 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.
[0@33] 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



diagram of Figure 4, the air entering the heating coil 114 at point A has a
temperature of 75F and a 74F wet bulb temperature. After passing
through heating coil 114, the air temperature rises to 160F at point B, but
Wwits2aeioidity? content remains the same. After passing througitthes2005/444561
evaporative pad, the temperature of the air is decreased to 94F, but its
moisture content increases to point C. This cooled and moist air is then
further cooled in the cooling coil 116 t6 12 temperature of 85F or less, and
a lower moisture content. [0033] Under these conditions, and using a
pumpi stem in,which llon r_mi f non- e wat e
il P L R A
water, E%@u?ees recovered. In addition, cooled, dried air is available for air
congltlonlng the enclosures of the oil platform. [0034] Accordingly, a very
aim q : o ) . . :
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conditioned air suitable for supply to enclosures. [0035] Although

ilusrativesembodimentz at fhainxsntondave- Rean daseyaed etain Wike

reference to the accompanying drawings, it is to be understood that
varigys chaRaesARa R adiiicalops Iashe:eledRdhersin by those
skilled'in the art, without departing from the scope or spirit of this
invention. 11



What is claimed is: 1. A method of producing potable water from
non-potable water comprising the sgﬁps of: i) providing a supply of air; ii)
passing said supply of air through a 19ating device to increase its
temperature; iii) passing the heated air leaving the heating device through

Wiadt i€ eRpaertide 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

1. fedgteer\whieorscindietable st fienmeppasudbie) watssinontipesings

thecoRigglaand moistened air through a cooling coil to cause water moisture
in thei air to condense as liquid water; and vi) collecting said liquid water.
2. The RS #34BRNEY #'Claim 1 including the step of passing the
cooléfpassingrrsibasn pedw nfgithicoiing cedtingptghca tesiceaskEunit to
furthertgm&g;%@%; 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

encl88GRP S HifiiRaRS 2kileay Nt ereAbiecAsBRTBEPHE T RIIM 1
includingvtipesite ebbreging:srid liquid water.

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 further dry the 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 iiquid
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.



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. 12 6.
The method as defined in Claim 1 ir uding the step of passing the cooled
and dried air leaving the cooling coil through a second cooling coil to

6. furtheyCoeinsaidierihebNg B1siRodiAsidaAn oS %é&ﬁ%'ﬁi@%%%d

t f sypplying said cooling coils with non-potable water whose
a“féﬁ%@ﬁiﬁgﬂv&q 88 HRNAEOlLIHoL R & &35 P fag ARl tihkirther cool
saigaiporative cooling media. 8. Apparatus for producing potable water from

non-potable water comprising means for heating a supply of air to
increase its temperature; an_evaporative media; means for supplying
7. nonPBrapthamhas 467 ese BVelgdrativec isingdhe st sheeraidrasaidigh in
~ codingidigewanniactpsitibrinratomhizsaithbenating: mearIHBeIABY to reduce
ter&rﬁgré?@fg{%%rerqf the heflﬁted air while increasing its moisture content;

eans for cooﬁﬁg%ﬁ\gnaﬁr eeaé\e/\lfr?g ?f:lae“é?/gﬁgr'anlﬁvné r%@dia to cause water

moisture in the air to condense as liquid water; and means for causing

8. saidasRplOfRIpIEINANS HEshi QugE: the-heatinshiasensathien through
the eval%orativ rr%edl.a and then thgo,u%s said coojln%)%means. 9.
f
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means for causing said supply of air to move also o
means thereby to reduce the temperature of the heated air while increasing its
moisiure 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 1o move first through the heating means, then through the evaporative

media and then through said cooling means.

8. Apparatus as defined in Claim 8 including means for coliecting water

condensed in said cooling means:

10. Apparatus as defined in Claim 8 including desiccant means for drying air
ieaving said cooling means; said means for causing said supply of air tc 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.



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 ant”said apparatus includes means for
heating the heating coil. 13 12, Apparatus as defined in Claim 8 wherein
12, SaloheRANRYMRANS RN R (58 HPe SRRIHAh Gl AEShARIAARRA Rl JRsddes
means for cooling the cooling coil. 13. Apparatus as defined in Claim 12
coofiibrathAsi F e WBF%B[%G?M“%B#% cortshiprisas iR ant for

supplying non-potable water to the coil at a temperature less than that of

~ the moj ' ir v ' : S
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coolig1i G AMUIRRSIRANY SURTYYIZe S1eR@YaBIeNYaIRE i thacedfigerant
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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.
14. AppAPaaietas defiglocd iCaiaim 8 indeinganaironslitietjoasksten said
whigﬁwgwg%fﬂgeré%%% e&a%&ae&mﬁ%@@&%&%%@%for
treating said liquid water to improve its potability. 18. Apparatus as
RS ARLE R LIS A PSRRI F IR TR R B S RIsRS

modnd eeldyklighit sEiwes) said coils.

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

a rotary desiccant whesal.

16. Apparatus as defined in Claim 15 including means for regenerating said
desiccant wheel.

17. Apparatus as defined in Claim 8 inclqding means for {reating said fiquid
water to improve ifs potability.

18, Apparatus as defined in Claim 17 wherein said heating means inciudes a
water filter and a UV iigm source.

19. Apparatus as defined in Claim 8 including a second cooling means
downsiream 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-potabie water o the coil at a
tem'perature iess than that of the moist warm air leaving the evaporative pad.



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
wideargemarises a cooling coil and said apparatus includesaneans fondse1
cooling the cooling coil. 21. Apparatus as defined in Claim 20 wherein said
means for cooling the cooling coil corr_lqgrs“es means for supplying
non-potable water to the coil at a temperature less than that of the moist
warm air leaving the evaporative pad. WO 2006/065639
PCTAYS2002/044361 a5 Wiria APPRIRIUS asrdrfined dnclaima houhsisin

said means for heating the heating coil comprises means for supplying
wasie ol WBIEE SRR eRING £PYupplying waste hot water to the heating coil.



