METHOD AND SYSTEM FOR THE SUSTAI NABLE COOLI NG OF | NDUSTRI AL PROCESSES
This application is being filed on 12 Septenber 2011, as a PCT
International Patent 5 application in the nane of Crystal Lagoons
Corporation LLC, a U S. national corporation, applicant for the
designation of all countries except the US, and Fernando Fi schmann
T., a citizen of Chi METHROD ANDiSYSTEM POR THE SUSTAINRBLE COOIING
Serial No. 61/469,526, filed 30 March 2011, and U. S. Utility Seri al
No. 13/195,695, filed August 1, CROINDUSTRIAMPRMCESSES cations are

i ncorporated herein by reference. 10FI ELD OF THE | NVENTI ON The
present invention relates to a nethod and systemfor treating water,
and using the treated water for the cooling of industrial processes.
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wor | dwi de havearenmomdi rﬁregnnbsfnefeamrtéy |n nunber and have i nproved
their processes over the years. Many of these industries require
systenms thgp provide cooling for apelfaStuesfRTiN t heir processes.
Many of the cooling systens utilize water as a heat sink or heat
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exi sts abundant¥eier 2R ﬁed'}"ﬁ'ﬁeﬁgl y, a significant drawback associ ated

wi th wat er-based cooling systens is that they are often constrained
to specific_geographical areas. For exa for a 350 MW power plant
usi ng coal 2%nearly 45,000 cubic meterBA %%RQIH Br per 5Shour may be

needed for coolidDdri@UieREffe hibGitr@Sed SzdMcantly iReRMbEX BItARGL M proved their
equivalent to filling 18 A ynpic swinmm ng pools in just one hour.
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natural source of water, or by di scharging 10water vapor into the
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25  contamination of underground aquifers, oceans, and surface waters has occurred, leading
to a decrease in the quantity of suitable water, as well as the quality of the naturally
available water, Thus, new ways of using water in a sustainable and economical way need
to be found in order to utilize this resource in an efficient manner and without damaging
the environment.

30
Current industrial cooling systems are often restricted to areas where large volumes of

cooling water are available. For example, cooling systems are often located along an ocean




each day may be up to 80% of the total electricity consuned daily
wor | dwi de. Specific representative environnments which may benefit
frominproved industrial water-based cooling systens can include, but
are not limted to, the follow ng: 15 Thernmal Power Plants Increases

in popul ati on and technol ogi cal advances have resulted in a vast )
demand for addiceasb§figlor 8RsPH\PT Nakura] GHTces of wiater. Jud a5 fiverpanddieakearuiegs this
i's concentrat eGashfcd Gﬁstgﬁmaa{twomce&mﬁénecat didn@icint -draliRcid SeBReed Wikh water-
electricity is growing at a pace set he noderni zati on of 20

nati ons and théasedé%cwnswtemaé\mtb‘mfrémo erlr@ﬁr"sfé@treﬁdﬁ? gecific gegprpphigat 3jeas. For
gener ation has oJ g g.cbsawlpxwépp(adtre.s.w@oal Adriy 49,00 AR thet&i§ of lvahef fer
1). This demang has to an I ncrease in the construction of new
facilities for hemre@quhemﬁ@qﬁdgﬁ@'r?eialwgmewomrsu@wsemplann*i@?tmmhameqw@m@
are currently ] : f. plants in operation. 25
These pl ants etrrr{;i ?@%ﬁ%f‘a?@'@%g’?g’ usl?Q otljstl on, with the
combustion heating a fluid which in turn drlves a turbine in an
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pl ants usi ng renewabl' e reésources - or
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ur ani um % rager?ﬁ})gf 'I"gootgaa 05%5‘”% gverﬁ nteFﬁé('?h of 12 teg?" o?ugr'ougﬁgerworld
30 consuned i ne2H@8y mBP6 ipao 80 @iNhS totie rlestadtyfcoranmbdidrilg enthdvedd. on  of
fossil fuels in thermal power plants. Most typically, these types of
pl ants use coal, oil, or natural gas. In part, this | arge percentage
of el ectri city spdcid wedrésentative aau»eomntshmidni@v kY&t fiabi itiptoyed fndfistréss ivbter-
fuels in the world. In 1973, the rld ener onsi sted of-
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t he percentijgge had increased to 81.5% There is a 2 continual need

for these plants to inprove their operational efficiency and reduce
their envir onnBhtar! BawssBlantsover tinme, thermal power plants have

under gone di Verlr&%aé‘é@@ﬁ‘%@&la%%ﬁ@ﬁd AchfbloMichiNadviiRbd hd¥D @ésakddOR - a6t demand for
exanpl e, changes have been inplenented relating to em ssions and the
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several disadvantages which restrict the use to certain geographical

| ocat i ons. ZAddlnPﬁI%ﬁaﬂnﬁythe!' rrsonpsRic sievalepmeRiat dPr SXIMRIR 1 APFAEATY g5Refptighghas
of the water prOdUGH RaRPLERT el Mst%%gr'srlﬂee' FERAL ). t fhid 8nand has led to an

environment, ralse energy costs, result in an 1 ntensive use of water,
wast e the resi dnsedaserintite costrgttinn oﬁawefaﬁlltg:ﬁfqrﬁbﬁtaclw&@v%#wﬂwﬁa\mde
operation costs. Accor di ngly, inproved cooling systens are needed to
keep up with the growi ng demand for energy and electricity. The
current cool i ngheyet paver getd armcurieathnthie ppesig@inapt e of ROWEr Bleniain operation.
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cool i ng ponds
which in turn drives a turbine in an electrical generation circuit. There are also a number

of power plants using renewable resources - such as solar energy or geothermal energy -
generating a driving fluid that in turn drives a turbine. Still other thermal power plants use
nuclear fuels, such as uranium. However, available statistics show that of the total energy
30  consumed in 2008, 80% to 90% was derived from the combustion of fossil fuels in thermal
power plants. Most typically, these types of plants use coa, oil, or natural gas. In part, this
large percentage of electricity production is due to the high availability of fossil fuels in the
world. In 1973, the world energy matrix consisted of 78.4% thermal power plants
(including nuclear plants), while in 2008 the percentage had increased to 81.5%. Thereis a
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Once through cooling systens One of the nmain types of cooling systens
used today is the "once through” cooling system which refers to an
open-cycle system (i.e., not enploying water recirculation). This
type of system consists of a water intake structure to collect the
water froma natural source and a 20 discharge structure to return

t he wat er back cendinyah@eetifiorthgbe Riants teinpeovg theirotpeeationah effivierca and redyesatheir
Col | ected cool &M@t &l ,h& circulated through heat exchangers
functioning as part o e I ndustrial process. In heat exchangers,

t he wat er act sOwer tineh dermaipaiwenbiante bave tundergee alivetse m{wegest assagiated ovithabeis
as it flows th t n r is then. .

di schar ged bacé&lﬂ% ) ? ﬁre&réfgp %’r%ﬁﬁ%%ﬁgéebggﬁ ?%%@Esé?lagqg&ﬁgfn Issions and the
approxi mat eby Effi5ed usoviuel. IIEpreaMrsmammgarawbmotftrrewghnts:(smthdumgof water
system These pl t 80, 000 ns _of ter
per day for cogqc’?%%ﬁﬁf" BosdE’ SY%?@S ﬁ%f Yer?m'sa?‘@r gé%a%ﬁ% res%"r@'%t‘ﬁ%ﬁo
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cool i ng syste have |nclud|n envi ronnent al.
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the returned, heatRdniRedive ukestwata wsktd the adsidas hedt, irltorIR WgH BsthiRtion
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uses | arge vol thaRfowdiz deRbRS foPdnefgglaid éldedligty] ow cost, but often |eads
to | arge-scal e adverse effects on the marine ecosystem For exanpl e,
this 3 systemcreates a tenperature increase in the discharged
water. In the ﬂfe&@ﬂenttch@:;@bfsmnsma&r RARGMbIHoWRFPISARbM Rh&GIMUUSRBSSe: once
serious problens, even resulting in death of |iving organisns. This
affects the maifieh eRoiREAYStEMS, aﬁgcqqmﬂéﬂW%r&@mqo&w&ma@s takes place on
the coast, ;such as fisheries and other econonmc activity. The once

t hr ough cool i n systemcan 5 also cause the death of narine

organi sns due 8ﬂﬁe§hret'$'tfﬁ°'p\géﬁtﬁf@d inthe water inlet. This may affect
mllions of figh ofltl?erﬁ‘ﬁﬁtyﬁ&dof%&géSﬁQH@Meg tﬁaﬁ@@ﬁ@%ﬁce@%t}grﬁ’ @@d’lm system,
wor | dwi de because they are sucked Into the conduits |eading t % he
heat exchanger hictDefertoGaaPRICYEF Stserdisenobemplpung waterapacwtiogh rTélé e of
(e-g.. colllS! Qhambbhdbeddrh Wate? (nBskE SOl &@:@@L Waflr R L ABtufal 4R Sl
screens), bec the driving punp y passing I nsi
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Ther ef or e, theels need to _se n | .
sust ai nabl e ov& anfrahee Inee 8 1B EK'( g\%\gﬁ rg%% g aﬂ% E%L?etd \%tgrc?.then
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Iocatlons can creafe, $I ni ficant |and use, problens. K These industries
are thereby | i PEaRe ERETRTLMAtHASPLP GEStL TANE<OTF ThIRIER FORIRE eSS VG Ry

and the eff eCtdr@Wbdck@ﬁﬁI&HmQOArMpﬁdn&ﬂtal Nlafdgd dpé ag esuction @ndBeRatSef @farine
this, plants have various problens related to location which results

0 hi gher Cost SERIRPSHBEER PHNPYrEB o 5ok Hestehtr E fotielsf loon of the

comuni ty. 3gANOKIARE tdoh SoUsMRRR Wr loh thdBorBEICH 1drE WaENscuRed) Fidr GYAHtyeRAtkS and
the poor quality of water used for cooling. Once through cooling
systems typi calisye fsesidvaldgalt er, which has a | arge organic content.
This adversely affects the heat transfer systens of cooling

processes. For
The once through cooling system uses large volumes of water at relatively low cost, but

often leads to large-scale adverse effects on the marine ecosystem. For example, this
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25 exanpl e, reduced heat transfer occurs due to living or dead

organi sms whi ch adhere to or clog the pipes. Biofouling is produced
and begins to adhere to the inner surface of the pipes, reducing heat
transfer and thus generating greater inefficiencies. In addition, new
envi ronnment al standards recomend (and sone require) that plants
operate at a hPYHMFEIR] & RRPerRMrRiNcreate B thedischFrgerhvates 'BH&‘&W": the sharp
produced per Ufictea®d inf tdRberafdhe canl &itlde 208&! hBBERS évamesmahg lnntﬂaalhnomlﬁ/ﬁ‘lrg
exchangers produces nonetary | osses in industrialized countries at

| evel of about °BaPIFYs ofhis@Effeds tedasiae peosysrertRNEthumeppstivity abtekes place on the
constraint of oAGe sdHLOHMR&AAN bikg: &x&&nmam tmébnélthm&gmecoaﬁ.ggystem can
absorbed is di scharged back into the natural water source

usi ng the ther riP cavprethgyleath of maringraanismg duede AyctipmBrodyred in the weter inlet. (flls
energy that isyasked GAR.EBPHIAHN D Mhdt thd 5 t Ao
heat, while théﬁQZrmtﬁgnt opngpgclt Fic EIener gJ} 6?% uced@ﬁ"ystng é%(l::)t\'/vggamE{{' e
is 5 only oneb¢dabgedtheyf alterﬁscitecbtll"ab thyetvad dtsdeadingetp . the heammhdnage Death can
advant ageous tgocﬂfﬁectaﬁﬁf of‘{\%sﬁl %&Léﬁég c%ﬁ%r%y ihoﬁteps? &’?&Lhtgpn%&
pur poses. owers not er ¢ Y'em ¢

a wet cooli ng thevititers dfhersmssyosttaeremfcthmdnwmtpempi&g; hxvcpasging ﬁmae structures at

exchange V\,i h alir inside eva qrat Chl S. ont.a

o d vt er P os DD T 3 d P AGE R cef BUEE wl e ST SRRl e
ci rcul at e t hr oughbé bdried cand @nhe heaaexdhinvgepldaato melabdubte:rhsag,e of teepedayure. The
transferring the heat of the rkin uid i

wnter hen t hE LRGBS BT Pan b2 gEnst Hreleh Aiklng sty Rgretore
the tower, it lRgdies néd t6eskans whys of tddiing tBhiSré ustamblEbReLtine Mddlibw BEt0aR
for heat transfer. Sone &5 gl ants have fans, either on the top or
bottom of the PBREMAEICEHEENCUt e air upwar ds so as to achieve a
counter-flow contact with water. As the water falls, it cools and
heat | oss @8&cuAsothénrroaighimitatipoefdbe onve thiheah cnaﬁnersvmp@saqser?sted location. As
di ssol ved sal t f
concentration. %Or%gééa g’ﬁg&egﬂ%&f%gﬁﬁ\@tﬁ%&p%ﬁ% ¢ IQE{EEJ&b&{e bm"@aé te3
fromti me-to-t pniplaadalobgwverseimerdenita beties tapiwere faggk amiouhts fof wathr. \Waieerlocatigts
cooling 20 towers h ve Vari qus h

operation, i ncfUdiHG" ﬁFm Ca%q 'ch}g ag'%ILDEr at g@égﬁ‘ga}é@% %\Aré?? ceh f?rh ed duf & fhe
hi gh costs, detagge \oluates oﬁwaxér tohe cuptbad aa@ﬂteraé‘bumfmermamdlﬂmape\ sugnplaces.

| oss of the, captured.resi heat . nifi

cool i ng to%%rs RSN étﬁ gﬂﬂa fa'{a SRG LA e!rjlgrﬂ‘rééda%ﬁg%)olfpc o %W feﬁmasé%h'gher
El ectric Power cdiesssdpotantian eddctiot g theaRERlignts df dite camadueiyn dr i ven power
station operating on coal, water withdrawal rates are about 2,082

| 1ters/ M, anﬁneﬂ@éream&aﬂmmé Qe HHueh QoSHE BRI | s @ dodr &Q@Htof Yrafdl sed
liters/ M. Moreover, wet cooling towers require frequent

repl eni shment énnecoplmshe@my thegughy canting EMyieis drpiesdy) $ies saayater. g#nich has a large
evaporation ra t | I
Fromtime to t P Blntert i RRanAARH: (gl St B hORBAREHRNTE, B
t he increag® i exampiee regliceddwatgransfat acoms due toliging entead mamwsaﬁm{) afese tcbtur
repl eni shed. n Jln S

resulting in E?Iaﬁéh?e %yéér a otfouq’ %lsg{ UEE@%R%&%@ &) é@hﬁ&%rtg h% ne\{y@&? e of %he
cool i ng tower spipss, lréwtmg h@jz tdaasfear dnd gltusugamralngateamn men‘fpenaesn tnra,ddlanmj new
mai nt enance cost s R

Cost my 11 se EBTERBETR SRR st EneR Bl SomE el Ratifind, 35588} b e
cause a deteri emarem@rtoof\anuﬁubarheaaﬁddnetof esergyn gdroklaced Seapeit of e |Qnedsmmiy
to boththg structure of P rI]] t he s%eamdlstcha]gedf g 0e
tower i nto°PheHMRESHhaY Euling, o Eﬁaéﬁi‘ﬁ PIREE F8PEE° MOPRPYhe™Fafla? ‘gslbréa €
vi ew and can Caslmeicset a payefabeitD,25%008%ss @dntkshd freduce@@pacent surf aces.
A further Iimtation of wet cooling towers is that they do not
exploit the residual energy, since they discharge virtually all the



Cool i ng Ponds Many current cooling systens used in industrial
processes enpl oy cooling ponds. Cooling 15 ponds generally consist of
| arge vol unmes of water contained in a pond fromwhich cooling water
is extracted. After going through a heat exchange process in the
plant, the water (with a higher tenperature) is discharged back into
t he pond. The an@herodonith@tplﬁmce yipbugh| doylingegyetenis isothat bl thea peet iabserkad ds
efficiency of h n e us

fifteen percen lsc?_al_l% /tgigéc?( |r-1|; %ﬁee tMrQPwath so@ﬁcgg\?t[hl Otnuslﬁlggﬁ %{%a!teplergyunéhe
t hat 20 use cowhter. olhhemeins&scels theletiesnalanm@nthaned:asrycttaa apamdchniwo ltkak of
pl ants. The ma adv S f COO|I onds a e l.arge .
physi cal ar easl(hlgé%ﬁ Elgﬁecﬁ%%ﬁ%?’ %Fpgr?f"zg %ﬁggﬁ%c %"ﬁregyBE?cheaﬁ‘égP?VrB?nt's
wat er cont a neanV\briel%ihd bibe pcﬁﬂ(tene'ﬁhed heagult e bk adfan@gdd@E Geusatidawdsedd,
cool ing pond i Egent at on |sh§ ased on the | ow 25 tenperatures to be
mai nt ai ned - - @‘ﬁ' arfy’ '8 BEPIBG “52€TER PHOSS) s because once the water
tenperature begins to rise, the pond water is nore prone to the
growt h and prollfer?tl on of al gae and ot her organisns that cause
probl ens in t h&eERANIMHPW St em and the pond itself. So to maintain

| ow t enper at ur Rsothet @EdIing gysRANESreRMMBey BlaYwdt 6 %iRg BFWRASTHREe HEte® cadl RAEr
hectares. Considering that |and use is increasingly scarce, this

sol ution i 40 bet#rHEhgat xganggWikFirdnsidacurpReEtion cimpeys |TB?1C’B‘P"“(¥6&“F%5‘ cold

ponds is the pogkr REEHdIE % R bWRIHicH fRedshBe PRATLy hitnp3 ARR d}l:@d’!& hrodgh@he
cooling water fromthe pond nust be subjected to additional

treat ments suctpndensenqftheplans fehilar). theseby dranderrinshihg HaF s thervgrkivgiipidyef the

machinery. The,RaGk, Ghhbiby WherfE nieh thinpddtereRiMichi§ Witat defiheOhhe top of the
m croor gani sns, al gae, and sedi nent particles. Water quality in these

ponds nmakes t hisweu zhegipsto dageentl i finegts tnmpmize saritash atea frIrhgelstEassfers peme
they may pese Bealifle Fa%z%&ﬂegoh%eqsmb%a %fmémé?qomete @Alpg,gpds.&daa@@

the water tenperature int cooling pond 1S not permtte
i ncrease to 25aBBves cuntepfiew cantast wishwaldr. s ttlee watenfallst it gnolsigad bieat tgps occurs

ot her pur posegihﬁ%@m OB arkh agteﬁédag@rpﬂeg dgtbwemts?ﬂmaaym 3Qﬁeswaté}qank

| ndustries 10 rires, suc oudn cast ustri es
may use a cooI ihng:bwa”[caasnsglss eonceftirsiof. oUtherefpre, radcesitamyam@nbbf Watgh must be

| mportance. eSREgkAkdnl b8l IAS LR AT Be sl ok, UGy

ot her pr oduct S e UT5S are
extrenely bo ghtMmpevaWawbasprthnskssmmd \bth tbelo be&iaﬁomr intlading hlsh ithtizavage |

or use. Current foundry indystrie r I
ei t her by recyrc#ﬁ)énaé] erva%oratborqc%f ﬁtfohhgﬁtq °°3%1 ?gten EO% ?fc&g d%ﬁﬁ%ﬁ%ﬁﬁ%r
t he cool i ng neatscak, amam;smfnnlambrurmesmdl Hehte dr awbacks of existing
cooling systens, there is a need for inproved cooling systens which
operate at a | ower cost, avoid

A significant problem of wet cooling towers is the high rate of water use. According to the
25  Electric Power Research institute (EPRI}, for a steam driven power station operating on
coal, water withdrawal rates are about 2,082 liters/MWh, and water consumption due to
evaporation is about 1,817 liters/MWh. Moreover, wet cooling towers require frequent
replenishment due to heavy water consumption caused by high evaporation rates. All the
evaporated water must be replaced and also from time to time a certain amount of water
30  must be purged due to the increase in mineral concentration in the tank, which also must
be replenished. Generally, wet cooling towers work with fresh water, resulting in higher

operating costs.




thermal pollution and associ ated thermal danage to mari ne ecosystens,
use | ess water, 20allow for flexibility in geographic |ocations,

and/ or take advantage of the thermal energy generated by the cooling
process (e.g. heat exchanger) for useful purposes. PREVIOQUS ART U.S.
Pat ent No. 4 254,818 general |y describes preventing corrosion in the
cool i ng syst emAaetherzaaiosprablem aftwer edoliegdewers isdhat they bekgthieh frstajiation gperation,
aqueous brine yhd RaefREGRE PhIREnAL 160 hntorl2a8%h the cafi8 o bifrise to
circulates in a closed circuit between a heat éxchanger for the

oper ati on and &&wdiondellapfond to nmaintain the desired brine
concentration, which nust be between 20 and 35% by wei ght. The
cooling nethod requires a netal or alloy cooling systemresistant to
corrosi on by watrgher,aret cdpjfinpigwesgauss aldetegoriation Qfmrbaanettrwltiwndéﬁqldicam Tais
30 cooling tank t,al,ni,n .
concent rati on SeC8 Ry LS EREGHER IR R e Gl dfRaild thofrg spuerigo he
said tank and bfmmmhmd iﬂhgsmmlr&eﬁdrdfsrvﬁmghe rahﬂsdpetvihw abd canease metipaeesits,

In order to keep .the S|re entr he . brj
contenpl ates r é‘g"fiéﬁl‘% dJaS?"?\AHf & tA e;Sr""“%“ﬂ"é’é%" éscog towerﬁrsttpa%ghey
t he salt conceaa hattdxﬁlltt thEhesidual eneddyseince hl_&ay@ﬁ)stham‘t wrtualisalinge assidual heat into

auxiliary vess nk for the recipitati of calciu .
car bonat & 3id_ DIRECTRHNGEFT S Prsn PP A e Rl 8l enpres RTFSY Bbioe PrgesoP
the industrial réapa:_rdatl on, and transferring the water w thout those
salts to the cooling pond, with the option of recovering the salts.
5U.S. Patent No. 4,254,818 requires the use of water with a certain
concentration @hoimgbéndsi N the range of 20-35% by wei ght, therefore

restricting the type of water that can be used. Al so, this %rt .
does not di scl H9BY syentelingrsyBmuisss MyndHyit Rocesss #mijReselngrongs Coolng

coagul ant s 15 N0hLAHRESnerdNG chRES Iargt FInS BF Witer fohtEmedin Hond USRARIEoolIng
solids, algae, bacteria, netals, and organic nmatter. In addition,

this patent do@dtehitexBacRs: dfter oiag s @dieatigrchangs prasesoin thy Blpkinthe water

I nstead, the palignt h%hé%ﬂ%&%qus Hﬁ&ra%fed BHeK .hroaw pbAdIK$hd Srea lohehe pond
pur pose of preC| pi tating cal cium carbonate and cal cium sul fate

resul ting in higisaly densndalon 4bq earacknnieifisieesh the RSt dhesstmpmafyponds are
15Thi's sunmmary i aﬂrdsfiﬁfeemerc@rt i’é%ico?tl%rrﬁﬁ|p§ﬁ$r'g@ﬂer9t§on%@ﬁ9tﬂ§ 0.8) tRat
simplified formthat are rther escrl bed below 1 n the detail

descri pti o0 Thjescoaluptenfyssil fuelsor cambined ey, angl hudleprtdlamis. rTéQ][I’iarné’dfa@ﬂa"tages
essential feat I NREGSE for YhiehenthfidrSard WA Bb o
intended to beldfé%d% p&"P??ﬁ%ttﬁ%Equ %dea?o %t h% IcPa?rrre esurlg]raecta matter.
The present i nweaimaimateamweelnpﬂhwe@lmrﬂ- di verse industries and
cooling systens. Although the 20 present application refers to
specific environnments in which the principles of the present

i nventi on may [ee eaqpimwd of 8 lerge ama/iformqodimtr@nrairepl&reqm@beriﬁt baspdy en ghedlow
are not r% %’u era ures? %sbeargsg nt%%é& -e—‘nEnerﬂlv%gI%&r QaE‘C‘?h aL&eonce the water
princi pl es BT ESEt 5 VAt Ton Sprovi de an i RAUS r process

wi th high qual rtetnypemm’elbagnswatnear, ,thequewatmrspmrabrloee tathe Blewwvaarwprdﬁeranon

quality of sw nmin ol a

coor di nat ed cogfn Fiﬁ% %t%@% °é$’?8'5'§'yglf%r%al58%°?p§e§"s '5nhe ‘f°§"r3"gge”%§rﬂtag§ Eﬁeer p?ng
store wat er usaskit Qo faedntain lowdogblatunds, oEaRsdstiae: wedange hxeahoprer:esm
the water is initially conditionpe mai nt ai ned

bnd 1o then r elsiTE COGIE BP0 S E AT Bater iy U b hapte s
time. Addi Bpongiably, the water heated by the industrial process
optionally may be used for other 30 purposes, such as for residential
heati ng, producing hot water, thermal desalinization, and heating

greenhouses, aan¥@bd linkativiabf Qiéﬁngoﬁmg isl tﬂéilpﬁérrduaﬁtéaﬂd/afet?ﬁi gherfohd! in some
purposes. In thernmal desalination, the water e, desal i nat ed needs

to be heated b#PpiethpsRAlingyatehiemdhe RIFE mHsKhe subisftpd b Fidiopal trgatments such

as filtration and removal of compounds that damage machinery. The poor guality is due to
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8 Also, industries that use water or other fluids at high
tenperatures can enploy this "preheated" water for producing water
vapor or steamor for increasing the tenperature of another fluid via
heat exchange, thereby inproving energy and cost efficiency. 5In the
case of cooling systens used in electricity generating plants, the
present i nvent itirprpiferotianesd micreasgantsimsciisad, and e¢diment nertitiesd Wiiteravalitain these
several advant # | Skl I W _cost
cco i endl y. B LNt ol e Mo B BrpbiEh 3 R rp g peate
| ess wat er thahazmtditr peopletwbdowese théipergby al | owi ng i ndustries to | ocate
in places before uni magi ned. Mreover, as the |agoon absorbs heat
fromthe cooling 10 process, a |arge tenperate |agoon (e.g., a

t her mal eneb gy Aesare/itbe whtec tempbatwe abedbolingypiondia nottyermigeditofiareas@ta 2 5-30

i ndustrial and, reational rposes. For exanpl if all thegmal
power plants usgegpfrﬁée’ 5!?.965%%{)&"?:%&6?@858? 8Fedc§Ef’ﬁ'ﬁb pb’ﬁ?i?&s%%fe‘t%f“’éﬁ'"g
al l ows for thevalssleaherinhienedgiier w se- wasted t hermal energy, CO2

em ssions could be reduced by up to 50%in the world. 15 Unlike
current once through cooling technol ogy, the present invention

provi des a coocsktingin@akt@sol i ng net hod and systemincluding a tenpered
| agoon operating in . closed circuit, in an,econom cal, sustainable and
eco-friendt'y FIRE PSS, ety 35 debindand GAst IBHSLiFS MY Hpfed a8 Mater esteay The
of thermal pol fguh#rgMdaSEAE bti@impblcihcadsfdciall BE RdHirgavtate MR aredfelted to
tenperatures into the sea and its inpact on marine organi Sns.

Utimtely, thBOBYEEMY rofyett ibHeFiting REACRSSpiResserit BeEed ipxtremely high
nortality of agfelatursy dRRh $Bt beh@loled 36 n%mgms&ﬁ@p; Bsel BGredHf thRNfoundry
systens of prior art devices and passage through industrial cooling
systems. | n adbPsting, use twalr| qoolie ygems clthemby [Icites o By anesi thequgle cooling
variety of jgeogkppii cal locations. In sone instances, plant

rel ocati on nay be possible to provide energy savings (e.g., since the
plant 25 can be |ocated close to where energy is used or close to
demand_cent er spikl B lhe BiBthdAedd8 ol Frafly HBRAES:AGHIBRILKRDSF BLLAR Alfle
consunption). Still further, the present 1nvention may | ncrease the
efficiency of #etemsdherhizagesdior inpigid cantingsystens whielr gperateit adevedricesy, avoid
water (e.g., couapay g&lu‘ﬁoﬁ QnQSXL‘sJHS't%Qle%\ d%@a@@‘i& m%ne%ckxﬂgeﬁgﬁfse less\Water,
For exanpl e, seawater on average has a transparency o meters

hori zont al P§, sitem fer fidxiviliain grogndphicHecatiorssendforitake @dvantage hbihe ahermal energy

ror ont el SRAALEE o pRrd LT A PR s cont oL 1

contains significantly reduced anounts of organic matter, preferably
little to no organic matter, after trﬁf&mt .RTThus, water fromthe
present invention will mnimze biofouling 9“ and prevent the

formati on of uudestanabd.@,2sq81kcupraliyietdnibeqpirpestirighatosicadiunhe cdudiag system of
transfer. e cooli water of the present invention is recycle |
el eft acanaisa PR pa frabeliof b Shutel s W2 GpiedfifonF adtds
i nventi on necepgivkightedhdrBiind dircoptee i piadtd Gifcuft etWwdeh @ héag@@dhanger for the
S5Finally, the present {nvention may all oeg/ yse lff _the residual thernal
energy di scar deRFBYN AL FIPURERIA &9 X"ﬁﬁ“ﬁ?ﬁb & desprpgt brineARfeRIratiop W ithaRpUE BY
temperat ure of hdtheenat fid 3564 by VEBG. TR éddfnCaahod EqLip@QORmeBYr ARy UsHifg
for other purposes, such as for residential heatin roduci ng hot

> ! Pl ;
wat er, t her mal SYSERLPHISRY 42 FAFPSIoR bY ytrsand H‘ﬂﬁ?é‘??qséPigé‘fﬁ'ﬂf'@e@dc?éﬁﬁtrif"éﬂ"’es a

uses. 10Cogpar &dlidglraltontdiihd s10aduRY@' s3It sbilBonPkiBS & RbnckRt¥ARiBA IbPBO to 35% by
provi des a coordi nated cooling nethod applied to a systemthat

repl eni shes abWeightoanga dosed dligtiib petwgemipideignk Idabtoeing syBom throgghgvhich the

evapor at es abopfneZQ20ES SInVRE&E 1o liRef iR ALIFRSRAGhERAFaHe Bind W RBthod
estimates and anbient tenperatures and humdity). Thus, the present

invention is beniesplatesr reptraishnedty ghnwaier dedreniateuriessesy @sburaplgin Thee salt
concentration. There is also the option of using an auxiliary vessel or tank for the
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20 other industrial and residential purposes. The | agoons with
recreational or industrial purposes can be organized in different
configurations in order to allow several artificial cooling |Iagoons
at the same tine. Such | agoons can be configured in series, in

parallel, and by coupling one | agoon to another. 25Also, the present
i nvention pr ovP@egitagionef Hé'éu'érﬁif@yét?e%ﬂvﬁalcrl\'"bWéﬁeaﬁ‘”‘&&{fﬁﬁ'ﬂta\g@g’ fo@r the
cooling ponds. ctfdlrﬁ%&f tﬁé m@lrétmal @Qﬁcﬁd r‘/éﬁﬁﬁﬁfeh%ﬁ%enwﬁ@rywrh%ﬂp{ho% salts to the
t emper at ure of or as C, or nore, and
still maintai ncmmqnwnthqtmntroyof rsmprangatber ®ltt.0 conventional sw nming
pool water. Thus, the exposed surface area of the |agoons discl osed
herein can be at least 3 to 10 tines snmaller than the exposed surface
area of 305t radii Batem Alo. £25d/8ilHicpapicasdie usAlobwatel with heertalatcercentgation of salt, in
mai nt ai ned at

reductions can a?ghcffgt\%?%ﬁ&g h%re%re {%Pr'cﬁa{ggghgli@ggf &8 ‘*g@'g&‘ ebreeused
even nore beneﬁiso;r this. pdbgntr drasi ciohglistihee treca@safr yxidumef agaetsaarehﬂm‘tularhe or
container or artificial on, . inpdustri.al plants can

and operated if° agplanty "Pﬁ%ﬂegﬁ?@rﬁgteﬂg&scporﬁgg'febrleﬁo‘ﬁg?fssu%en s?lﬁjs’ ng:)gbb%&t%ﬁaé
qual ity of wat eetay avd dganibyhattre Prafigioh, thivvgtdnk dnesenmq:edmmbgn dddnorhiaal

the current _quality of artificia with high clarjty water
at terrperatlgrregIIt %nsvggrﬁ 'l“g  ecarent %{SC:I"éﬁdEé 'I’Sre(#r?‘ﬁ%rgtta"gf)fa {hS%%’SfftOf
50C, or hi gher precigraing|chidium lcBBoikit€ SR taldivty Sttate) Mesdiisg inosigieer Btaha@ds and
and systenms for providing water of 5 high purity and clarity froma
construct ed ar MPIFOPRE CP%yoon or other artificial |arge body of water
{e.g., container). This water can be used as a heat transfer fluid
for cooling various industrial processes. Enbodi nents of the present
invention are directed to the use of ép'&&"Ao'fHDunts of water for the

cool i ng of 1§ Ndygt LunfharPl RFRRIEES ihtFodhbe £5RIOEH &e&nca;rtdmsa@mr.mahethat are
manner. The container or artificial |agoon suppl the water can

act as a heat &iritrr desoilisd belsivnp the,detaitas: desiptien. f %‘B?r?‘t“?f&ari’ frotRstipieaged to

process thr OUQt?jef'nh‘? réqﬁﬁéBSJr%Eseﬁ’tfral he%ﬁﬁrestc@ theirhdd Gibjba@tnat@r. R lid thE summary
water. In an enbodinment, a nmethod for providing high mcrobiological

qual ity cool i niptevsedto £8 used Tonbro tthe éﬂopf-)rof)é'@sga'ﬂ‘é?rﬁ\“?@‘éénaﬁ‘ﬁé The present
follow ng: 15a;Cald.aGLhME ddthdkd WRLRErsE WMk RedVRICEORRUESRMS. DAlthough the
Storing the i nf et water in a container, wherein the container has a
bot t om capabl e presert@priigatioh sefers do bnecific apiyPPBeniy BN thieiingiples of theyrasent
periods of 7 dgysi.of b1\GEh DR GHimeh RIREE AR Bt arki QAR imitin
i ncluding 35 Cﬁx‘?mrgron% ﬁ?ng‘n% ORP ofm Ese coﬁltéar ner wat er aboveg
500 mV for a mnimmperiod of 1 hour for each C of the container
wat er tenperat | ! prGBRL of e blSerk AREAIoN Sovide
wat er; H. For aw'(’:‘:’gl-lnotd gIthagér@Qcﬁﬁ?maacgdrﬁéngér aﬁ h?‘% 'Jgrfr?1gi te? %g 3 C ar?d%ch"ss
than 70c, an mdmsmblaprntresﬁgwahn hmFtru@ﬁtvtchengomten nf@ern mr@rablsb’r@v’@e 5epter
nv for a m_pinum ur,s i ts 3980 dirtaRd
the cont ai f&r \ﬂ/&?l i O'J ere rFOP%eatn‘ar N C((B}? %‘d%r@ E‘%&%nﬁ% >
cal cul at ed by t:dstemé aietrmWamcgsyetimactonmnsmg sﬁrgecmnﬁinep to[sTerpeteatsadgo ded an
the water in C -3 h ours t
wat er tenper at Lﬂd@St arl p%es&ar&rdﬂ ﬁ%ﬁg& w re r?t ae Hr?tﬁr is mrtta%ngpgr%ﬁ a?(!i Halntained
cont ai ner wat eat &Bigh qudhit0 adtMs ttan recymmtormmeplae-ar swathinable todiiogisystebnyover time,
adding a Additionally, the water heated by the industrial process optionally may be used for other
30  purposes, such as for residential heating, producing hot water, thermal desalinization, and
heating greenhouses, as well as various other industrial and residential purposes. In
thermal desalination, the water to be desalinated needs to be heated before passing
through the distillation processes. Therefore, the heated water from the container can be
used for heating purposes in the thermal desalinization process.
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30di si nfectant agent to the container water; d. Activating the

foll ow ng processes through a coordi nati on neans: Appl yi ng an
oxi di zing agent to the container water to prevent the iron and
manganese concentrations of the container water from exceeding 1.5
ppm 11 Appl yi ng a coagul ant and/or flocculant to the

cont ai ner wat eAlspdngisteieethat uskhevatanobpidiet fluidsfat higle teppatatiressaan empley this ‘pra-

exceedi ng 7 NTU. " L oni lner . water wth.a nobile
cuctton means {epted duater ot fEbH Al VG B 5T e i affpriietie o
exceedi ng an aveqtbey@uil @@ hpatiexdhiange Fihkrely impopving encegyreind taseerfishaic@r
suctioned by the nobile suction neans; and v.Returning the filtered
wat er to the container; and e.Supplying high mcrobiological quality
cool i ng wat Br firthexdshef cooligadystens tsed anelectriditp dettdting plafts, Qb€ presant indention

flowrate such that a difference.in t erature between cooling water
entering the i RAYETY f‘aﬁ°°r|8[f‘8‘€gs‘?§°%ﬂ$dm8§'g$ i t"\/\éﬂ‘e?e”é'gie? "?‘f&a%eﬁé"’gr existing
i ndustrial proggtms) Sicibs BEhEL BB cost, Eco-friBnaly) afdrie@tHinEBR ovedtifiy.S rRp@fent

the present inyentjion far supplying cooling water to an industrial
process conpri g’é%"t'f’ﬂé's?sgf’ﬁs dWQ%g%a” eher systerns, thereby allpwingindyysfies 1¢ {neate in

storing cool i ngladgttRfore uhithagioed. AiMEREVED P Ithe 13Ebratkedbt BRatf Pém the cooling
15r ecei vi n(% settled particles; a feeding line of inlet water to the
cont ai ner; 1@ aPOESH i IARE teorPerAta Rgoand -8y P iArYal £ReTBY BRsPNG T sAH PR grepied that

necessary to aghjnused usB@KRMRENG isdustiall 1@ EQCAtRE pORJoss. Wdr leirible, if all thermat
predetermned limts; a chem cal application neans activat ed by the

coordi nati on nBAE Pladisysedshe Presentiovensian fas sPRIING BHPOFEY Whish allaws dortthrouse of

bottom of the gRRtRNWISLWAND thetmbi PABigH E0F ARG RS B re&ﬂQ&WJHtB@O% in the
settled particl e?d;
waorld.

15
Unlike current once through cooling technology, the present invention provides a
coordinated cooling method and system including a tempered lagoon operating in closed
circuit, in an economical, sustainable and eco-friendly manner. The method and system
avoid the adverse effects of thermal pollution associated with water discharge at high

20  temperatures into the sea and its impact on marine organisms. Ultimately, the present
invention will help prevent the high mortality of aquatic organisms that can occur due to
the suction systems of prior art devices and passage through industrial cooling systems. in
addition, it will allow locating plants in a diverse variety of geographical locations. In some
instances, plant relocation may be possible to provide energy savings (e.g., since the plant

25  can be located close to where energy is used or close to demand centers without having

large distances between generation and consumption).

Still further, the present invention may increase the efficiency of heat exchangers though
the use of very high quality water (e.g., comparable to swimming pool water) at a l[ow cost.
30  For example, seawater on average has a transparency of 2 meters horizontally, while the
water of the present invention has a horizontal transparency of up to 40 meters, Sea
water also contains a large amount of bacteria, while the water of the present invention
contains significantly reduced amounts of organic matter, preferably little to no organic
matter, after treatment. Tﬁus, water from the present invention will minimize biofouling
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a propelling neans for noving the nobile suction neans al ong the
bottom of the container; a filtration nmeans for filtering the cooling
wat er containing settled particles; 25a collecting |ine coupled

bet ween the nobile suction nmeans and the filtration means; a return
line fromthe filtration nmeans to the container; a heat exchanger
inlet |ine frofnd REVRSHedpimation of yidesiiablgbuild-updn therrines hat reser heat sansfen
water line frofhd B&ihd)Geel bf fle dPEsRREReNtich Ish’@cy@l@dth NehimaBphétniehe with
system the bottom of the container generally conprises ner‘r%ranes
geo- nmenbr anes YerRsementtof waterimibe anesent ipHeatian recessitatedsmaigly eeaperation from
coated concr et gy Qoo OMbI Nati ons thereof. The coordination nmeans is
capabl e of receivi g i nformation, processing that information, and
activating &t hémally heasesent, invention may allw ushefthe agsidud thexppl enetgy idiserrded by
e o, S TR RIEANS. ARLfe bhd diveh SRR o HIS ROEER: o
appllcatlon nmeans genera es I njectors, sp PNkl ers
application, ditlspemdes Elgfb)p me! ghtupecbfqn@shermuruumbsuwhtascfnls rdsiderlttabheatmg,
The propelling es .£..SUC aIIy
conprises a r a.pfg%ggi%“% thr tﬁeb'ﬁa! desa"'?'zeartﬁon ‘8 %tgf" f"r'%'?tgg'éapir’)red'd B a

5 manual |y propelled syst em a robotic system a syst em gui ded froma
di st ance, bo%t a floati nrg device w.

a conbi natl n tH@P"é%‘rm "fﬁtc ghgttlgg PoWe BESHT BEFID Y ﬁsl chgrdgrgk ?ﬁba'g‘%

filters, sand friekifodrappliettite & Gyshdnh tiek sepletilshdsarbbit] 20%riess wasen @orhpdrédtoscoolg
a conbi nati on Eher eof, and is 1(;Eeneg@jl connect d to tF R’D %J
suction means BYYE sl EERPRaIRY FoPHe brlr%? iwéfeﬁg“’& % AHRsphete fosgd o current
rigid hose, a pitpates@hd ambieniteMpdratares bEREAdity). Lthud hke preRatialention is better
i nventi on addr sses di ver se envi ronment al Hgrobl ns arj sing from

i ndustri al cool L PEvEEREand NaHERlSeROHGES: HEF [REie %?WS&FFCSHQ‘%’?’F&G'? Algp bring

negative i Mpachefitstineradyi dostiraRRtion adhicdtl bamngyehmbiae@nw tol50bsl withi rOdpect
The inventor of the novel technol ogy disclosed herein, .. _Fernando

Fi schmann, —has "&b FOSEFIARAPY meeraien ah et croingde s gy the present

15t echnol ogy t igkntRh reb@Pb fHedoriBbitan 86 ORH &8t rédidaRbY RIS attaﬂ‘tsi’\&frhtglon | For
a short period of tine, the inventor's technologles rel ated

recreational ceyREPlE Ve BrgeatRstediRagansran Re Freetes wBichmay be Heed fﬁ"orle@eat'on

than 180 proj e¢frgughbltaHE hawt Ah@%s‘ﬁgfehqmv-gh%mﬂﬁh‘(ﬁéﬁt% tlﬁrléhobh §an be used for
advancenents in water treatnment technol ogy have been the subject of

more than 20000thgr industea ang sregidantiplepusieqses. Jhe lagoons with recreational or industrial
http://nress. chyshal céragé)&gémz%erm oiffHieft LARERAs RASA&! 1 Qo Qe SHiHAA

i mportant int ernational  awards i nnovati on and entrepreneurship
related to theseohaellame@tthmsamtere $uch lgpam rarckechnfigltsg jn series, nepsralelemd
the subject of .inhefvis e medi @ outlets including CNN, BBC,
FUJI, and Bl oon% " E l%1?)3e(1ssweeker Bot h the foregoing summary and
the follow ng detail ed description provide exanples and

25  Also, the present invention provides a method and system with several advantages over
cooling ponds. First of all, treated water herein may reach & temperature of as high as 30
°C, or as high as 50 °C, or more, and still maintain excellent guality, comparable to
conventional swimming pool water. Thus, the exposed surface area of the lagoons
disclosed herein can be at least 3 to 10 times smaller than the exposed surface area of

30 traditional cooling ponds. Also, if the water is maintained at higher temperatures, e.g., 40
°C, further area reductions can be achieved, thus making the lagoons disclosed herein even
more beneficial. By reducing the necessary surface area of the container or artificial
lagoon, industrial plants can be constructed and operated in areas that were not possible
before. Furthermore, the quality of water provided by the present invention exceeds by
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25 are explanatory only. Accordingly, the foregoing sumary and the
foll owi ng detail ed description should not be considered to be
restrictive. Further, features or variations nmay be provided in
addition to those set forth herein. For exanple, certain enbodi nents
may be directed to various feature conbi nati ons and sub-conbi nati ons
descri bed in t féthecuapntadaliedfcrang pitibeial lakes, Bith bigh DESCRRRTHCRMEFatEE that
FI GURES The accp I ated in and
constitute a part o M%ﬂ?gq%ﬁs osﬂ?%ﬁt tﬁgﬁ?aggpﬁgﬁ%ous enbodi nent s
of the present invention. In the drawings: 13 Figure 1 is a graph

I1lustrating tg% y‘%i%ﬁe@gﬁ%)ef?{‘on' Jl&‘[oﬁésrﬁeth She tg S{W#Sdfbr Q%w]m waleh §F"

1993 to 2008. I'S a process ow schenat i
illustrating ahibbamriteimmmefr@ystcemstrutteaarﬁﬁtrmanaomreonotfm? attiﬁeaiparea;mw of

i nvention. ée c ht3in r)aplrhfcl.ﬁ?a%sr c];rllg useg as.d gransferglfjig%r coohng var[?(l,ﬁ.l

|IIustrat|ngtH’ roma wat er conanlngsr ctu
as a | agoon, amdastdimzamcdssearmfbedmfehuloﬂthepre&mtmnémdn ane ireaddd tblﬂ& use of large
10present invention. e 4 s ew of a water

structure,  suchadsor el et oMo b AParBicbessd ' o PR phietanatle

15Figure 5 is mamRemnd tantdkien®r arificibl |u@bhaﬁppwgnasma&kearr&¢raeathe®trm{k
and i ndustr] al of a water._con structure, suc oon
T errbod miht SR G PeseRet AN IOy LRI R R BRRCR] heR Pk

| NVENTI ON The §irlikow cogingeber.l ed description refers to the
acconpanyi ng drawi ngs. Wile 20 enbodi nents of the invention may be
descri bed, nodifications, adaptations, and other inplenentations are

possi bl e. For pyARRbSsimEMPShEhb fo@Bﬁ)wdﬁ\gHigﬁ nRFsbiold@icalslity édomig vt 1&BY
be made to the el ements iilustrated in the draw ngs, and the nethods

descri bed her eitfusti®) PrBessyaoaIPrifes thefgllowingst i t ut i ng, reordering, or

addi ng stages 50 thgueliaghRERsteRIh dater AGkEr dingly, the follow ng
detail ed description does not limt the scope of the invention. 25

Whi | e systenms Bnd nderiedie inleewaiesia picpriaingrwhesginihe Spntaipes s # Sptinge capable

vari ous appar ag,be%mgHeg.pegg%mgmpesgéf@gg{ggnsand met hods can al so "consi st
essentially of" or "consist of' the various apparatus or steps,

unl ess st ated ot her\WitkieperindeipfZidavkal |y, the terns "a," "an," and "the"
are intended to ingjude FQJF%E& anr%lrm{ep?érr\p\é%ﬁjre tip 93 anda}xtncltldﬁ'@%g *©Raintaining

unl ess stated ot herW| se. i nstance, the disclosure of
di si nfecta®@ agent,an ORProfithe esptainienwater a‘t@vm'éﬁ&m\éfosamlmmmrpeawsofi hour for

30etc., is meant tom@rgc(]om&sénf%m%r witer ﬁ%&a{u@%%ﬁg &L&iﬁ\ﬁ&m to the

agent, inlet line e suction neans, etc erw se
speci fied. Defi niti®nginerwater;

iil. For a container water temperature greater than 35 °C and less than 70 °C,
maintaining an ORP of the container water above 500 mV for a minimum period of
25 hours by adding a disinfectant agent to the container water, wherein the minimum
period of hours is calculated by the following equation:
[35 hours] - [Temperature of the water in °C - 35] = minimum period of hours; or
iii. For a container water temperature of 70 °C or more, maintaining an ORP of
the container water above 500 mV for a minimum period of 1 hour, by adding a
30 disinfectant agent to the container water;
d. Activating the following processes through a coordination means;
i. Applying an oxidizing agent to the container water to prevent the iron and

manganese concentrations of the container water from exceeding 1.5 ppm;

11



In the light of the present disclosure, the followi ng terns or
phrases shoul d be understood wth the nmeanings described below. The
ternms "container"” or "containing neans" or "water containing
structure” are used generically herein to describe any artificial

| arge body of water, i ncI uding artificial |agoons, artificial |akes,

artificial ponds, pdol s, ARRYENE:he28Y1E andpr f"’c‘:@P"’rﬁ‘F i the cantaiaen WHe e Rrryent
i's used generi Ca'|ytH&Qﬁx‘BldﬂyBﬁh@&%@d‘ﬂeb@at@ﬂr@#é@é@h@dI\ﬁMStemthat i's
able to receive information, process it, and nmake a deci si on
according to it. Iniigne RiGHRINEHEREOTRAINGT ter with atafie SYcHPR Means|tel Piseent a
done by a person, WyidkResh b sBRRY Rﬁfen@l%ﬂﬁbx&%&ikgéﬂv&ag@iﬂ)b%n@e done with
a conputer connected to sensors. The term "chemnical “application
means" is u8ed geneli cal fiferingtheicantpigerpeaier suqiianedpy theyaghdesuckien measp; apdid
or apply chem cals, ye.g. Ret&rﬂméh@f%@@aﬂeptottﬁ@coﬁﬁl?é:abﬁher or | agoon.

The term "nobil e suction nmeans” is used generically herein to

descri be any s@ct i oftmlying Sesby miseobidmaicali alality| ceoling waterviedm dbe gantainendo an
bott om surface ;o t.ai t

particles. The te?tbng]epr&gge a% %e&gsr@w%fagg{}lg%ﬂ% B%ﬁe%%ggﬁm ﬁet\l}v%%nncgg’]mg
descri be any pmmlemn@ tdemdc@rtal Ipedcess R0/ fodling wabereemiting thedndubteal pngcess is at
pushi ng or 1Bul Ié g .gnot her device. 20 The term"filtration neans" is
used generical I y hRerein to describe any filtration system inclusive
of systens conpri sing fllters strai ners and/ or separat ors and the
i ke. As used hergidne ner% %PE &rs 3 | '
respective Tot 128 oofr(}é" ( s 5‘5?{'(3'83 T at'Ph ‘H"g('foﬁ '%‘7‘1_? 278
Fresh, wi th TOsalbhi6s! p&tmkdmm;seméfmudwnﬁg)ow%lo 000; and Seawat er,
with TDS > 10, 000. herei n "h| h m crohi ol

Whter qual i ty" corpr i SRS I Siopae o rtE: His PPl tEnG? SAGE or
t han 200 cabkony form ngcewmgtsatleo%uuo{e@j nore preferably of 30l ess
than 100 CFU m, and nupst. p | ess than 50 CFU nl. As used
herein, the term "high f‘?:?diiﬁgl"f"i/°f"?%tr%?‘?r§%@eé° Mierred turbidity |evel
of less than 12 Nephelz0gaetdatidnl rmdadlé o Mﬁéhﬁ sctivilind’ protgases mee®i=Ry adlayjust
of less than 10 NTU, and nost _preferabl | ess than 7 NTU. 15 As
used herein, the ter mPIGHENS g F’%F(ff’?‘&f'ﬁ'wa{e{ﬂ"’ft@gB@H?}Frﬁﬁneﬁdd'mftﬁe filtered

wat er vol ume conpri ses ddethic¥p@itation nieBns2ihatet AR thelcOSgindtdamebhs 1 ow
filtered in_traditionally configured swinm ng pool water filtration

systens. 52%As used herfeMppiletsHeHopdPepNs 4 JoAviNE GieRe tR&PGHATME' 196 SPtaiafreAnd

filtration syst ent' or s\GRRAWE ol \MterTVAtEIRING SbtiRRAQartieE;er fi I t ration
systent or "conventional sw mrmng pool filtration systent ri ses

filtration system that? eRefliag gepnsdorgngvinedhsaelile smonmeaﬂw?"sﬁ bqf@"b@
treated, from1l to 6 ho®RswaRef, day, typically with a centralized

filtration unit. 10 Modes for Carrying Qut the Invention
. a filtration means for filtering the cooling water containing settled particles;

25 - a collecting line coupled between the mobile suction means and the filtration
means;
- areturn line from the filtration means to the container;
- aheat exchanger inlet line from the container to the Industﬁal process; and
- areturn water line from the industrial process to the.container.
30
In the system, the bottom of the container generally comprises membranes, geo-
membranes, geotextile membranes, plastic liners, concrete, coated concrete, or
combinations thereof. The coordination means is capable of receiving information,
processing that information, and activating other processes, such as the chemical

12



As di scussed above, industrial cooling systens typically require

| arge vol unmes of water of high quality and at | ow costs to feed heat
exchangers for the condensing or cooling processes in mny :
industries. In general, water is used in heat exchangers, as it has a
heat 15 capacity about 4 tines greater than air, allow ng greater
ef ficiencies ofPEationt Peats wpbile] ictivhe meant: apsk dhmafityetipn owesss, Tooshemiep!
wat er enters t Bgligatioh A8l zedralRRomhphiskd iﬂjectBl%,rgBﬁﬁlﬁ’erH%nua@pp%ﬂfagﬁn,taﬁﬁénsers
increasing the tenperature of the cooling water, for exanple, 'at

| east 3 C, or Beveighinpiges@ragrabingionghergpf. Ihoprepdihg meThsaiivestthremelle lsuatign
water at a hi ghet,t AHRAHAIHESdSRVER SiFerd a0l

di scharged, recyc 5ed bgdéé fo&?%e Iaagbo%?e d%a%aﬁgfgg%%ggﬁe%ﬁ%&gg%ewgfrﬁé?
downst r eam Ppr ooenuslly propelied systene @ robptiesysiemni f systemlsuibertfooma distandeca brsedith
to decrease th o s the i -1 al
cool ing pr ocesgr,' é’%EtB 'e{)@%g'ﬁ%det '&%&'gfg?":@%lﬁé’ ohlgg%:rﬂlg?}%éﬁtqeﬁet% E‘) @g\t@%{éorn means
source. Furt hepftar @mprikes cerdidge Miferaadaed firrs [ mitrg-filters,allisofiltees, ywano-filters, or a
i nportant, becau ding.on.its 2 ual i.t eat transfer in heat
exenanger s w1 FOTAAeR THRAD R i éePerd, PHRretdl o 0 ol SRR, mbfhe
t he operati on eoldctingling @mange afesibls hode, 4 tigd lpdsgnatpipe;Tdira@ copdbihatioy thefeof,
cool i ng vva\%\gr used today relies heavily on the water source from

whi ch the ter has been extracted, either fromthe sea, rivers,

| akes, etc. 30The present invention relates to a nmethod and system
for providi ng & Hresgotdeventian addrgesesdivarietenvirsingiantel reeldgmsairisiog feem indussriial t y
cool i ng wat er, cLAIALARLE idcRdihb el BouBbAalie Rbath P

a very |l ow cost. reg%er’éuﬁlalt?nswﬁg go% ntgt emr/%%aer, a susttge|o‘a'(r?11é{%fnéﬂ%M
process can becayesdibyved theamal paliutioheThednventor ofghe rioyel deshnabday distlosed herainer
wi || be heated,,t r ' ' f - ot her
uses such as rréné'iFg'ﬁ?@aFﬁs nlé@tg [ l{]ag’ﬁg%i\rég%c?n é‘e‘&gwaﬂﬁg'{n%&\%rg%?%hter mal
desal i ni zat} ontecimoigy thgt ge epitdlydape sdoptaudhriohgholif thewordds ineshbrt payiodohiime,
industrial and,residential uses. e volupes of. treated ter can
be suppl 1 ed 1 DR e eape narR PR Rt Rl EBh SR
surface area oihcdrh@ated mt@norethanridd grgjeots ticeughtne tickadaride Tihd inves@mand

enbodi nents by, .t he anmount. of  ener that needs to he dji.ssipated in
The §naust ri al M EREEEeR e Hert g RGN hitol% SHET PRSI,
about 50 n? t 02,admuticle3(s@aibasBerne htthAXbedss. a-gstd|-Hagopns e, Tiedmieytot hes also

i ndustrial _process . ln sonme enbadi nents, the surface area can be in a
range f r om?boBte s MRS Bt BHELO R RS A PR PR S
10, 000 n2, or fhesnadednotttin wber thédtmdHt Cechiagly afd K40 BedniZhe ubjectiVhedrviews by
cool ing required, l%)% C{é,he IndUFt_I’I al praocess. The gon,t ai ner or, | agoon
can be used foPaiPEBsdRytigiidiciuging LN PEE-RUY and Blosmeere’s Bidressuselhe

organi zed in different configurations in order to allow the use
several artificial cooling | agoons or containers at the sane tine.
Such | agoons o tal S i i ! i 0..par I
and by coupl | n BB RS s R G IRYel Sh Serly B FBn plflB Bl and
}/vi th enb?)diﬂ”renarfe edplsakag edllyheqfcedrdinglst, e lfmeémfmssumﬂpérysgmlt mrﬂo!bafingtdewed
arge vol unes ter a W COSt . erally, this involves . .

pur Lyt ng tne trERoSiet el Rt LRER R ol PG Feratepspey
wi thout filterbeygodided ib additiontty thobe dehtorthvdiein. \Fol example oattaio @podiments may
filtering a small,.  fraction, corresponding to a volu up to 200.,tines
il er 'than® G oSt fo, i S TS oRAPRG 0T UFToatbes, Saeripd i Hhe
met hods. Tr eat adhivabti@eripioeduced by these nmethods and systens can be
used as copling water for industrial purposes, such as inlet water to
an industri%l heat exchange process.

BRIEF DESCRIPTION OF THE FIGURES
The accompanying drawings, which are incorporated in and constitute a part of this
disclosure, illustrate various embodiments of the present invention. In the drawings:
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Figure 2 illustrates an enbodi nent of the present invention directed
to a heat exchange 25 system The systemof Figure 2 is shown for a
sinplified thermal power generation process (9). However, the general
heat exchange concept of Figure 2 can apply to any industrial process
where cooling of a material or apparatus may be required. In Figure
2, a vapor passes through one or nore turbines (5), and then flows to
a heat exchangefuled)is WRRKHA ifulatMa B powBr SRAEHS RereaddaR tRAvorRPAMWH/ From
enters the heat exchanger, where heat is absorbed, 30 and the
material exits 18314 20%ndensat e (8). The condensat e (8) can pass

t hrough a punpi ng system (6), where it is driven to a boiler (4) to
be again transfornmed into vapor to pass through the turbines (5). In
t he heat exE&haffigaie I 8) protess E)QVHF@E'@M‘W*WQ'“t-lﬁéﬂ“ﬁéatheétaﬁchi’égq fysiem of an
cooling water @%odu%’ﬁﬁt‘b‘?th‘é%ﬁérﬁirﬁEntfi’mPr edeterm ned tenperature,

passes through 17 e heat exchanger and absorbs heat from the vapor
(7), and then exits (2) at a higher tenperature. A system of the

i nvention gener

vent on, GenClgliets & ASkAESn A AU ARLTRARS QAL B Ak Rl  yorer
filtration rreanmtalﬁngstr@ttse,lsmhﬂstar lagoos, @ leabtranisfes fitid b am emiystiraent of the
t he invent '18” esentl yat er froma container or artificial lagoon is
used as a heat PITansTer f1uid in an industri al process. This system’
can conprise an |nI et water line (11) to a container or artificial

| agoon (12). The the container or artifici agoqQ
particularly | F %ehqr‘f"&vx%%”r VIEW 0T a5t dn?ﬁaﬁt{ucguriosugh pa [? 3’9n'3ran
or |agoon can hmbed:memmh‘tlﬂm\;eiﬁtmat | east 10,000 n8, or al ternatl vely,
at least 50,000 nB. It is contenplated that the container or |agoon
can have a volune of 1 mllion nB, 50 mllion nB, 500 mllion nB, or
nore. The aent aigivers Ok setichiatit eh@hml.m@amg (Dﬂ:%}bleCﬁErehtaMCI aad hafuttoanubesDF a
whi ch can receive settled materi ah such a‘]i cg %

suspended sol i #@ter FEYRPIEE stiyriyre, f4cR S 'fﬁff’?l"&?"@% &etﬁr eptinyaIHoRe
water. There is also a controlling device or 15 means (10) which
nonitors and controls the processes in order to &y{_ust wat er quality

parameters (14) within their %b‘%’(z’?ﬁ%@”‘?ﬂpﬁme HT'BP‘ocesses can

i nclude acti vatrh®©rolcWing Qetafled NREGrEEN aérerlsl e@tth@naceamwﬁgl&)ravaﬁgi vl
activation (17) of a nobile suction neans The nobi| e suction

means (22) 2Rov&@bediners chtheyprentn By PﬁheESF%RjSOwod'EﬁﬁB?WSo?ﬂaﬁ@t%t@}d other

cont ai ni ng set §, Qe BRdtlohs 4@ oRibRI & R kiie, 3MktiRtiodsN RidRIAS; @ MBifications may
di scl osed herein that 20 may affect water quality There is also. a

propel | i ng meahs maggyo thglemangsiflysiratetdn baeimwites. Q"ﬁéh?rﬂBF"IOQS daseropd perein

means, such t hat,, ,0¢,daRiel oG sHitiutifg) rése&raﬁg,%a@da.ﬁgaéfﬁglregeo e QiisBiBdell HRBLIRSds.
t he Iagoon The suctl oned wat er can be sent trati on neans

(20) that filtdecordingy, wetfelowingiesailnd Agpeiniien sleestniod dimjsabe scepedf, the inyention.
el i m natinggt h‘%wﬂ@@ tdnf afnhlnliel‘?ﬁodg be oteggr'ﬂnj-:d iti'l%erﬂfs otfh&)n‘vﬁ@ngt 4 v‘éﬁALH@Fparatus or
(e.g., onlyfllterl g a small fraction of the water oon
over the sane ﬁienﬂt@&vﬁe!mm'wh@wiy\mlseatonﬁlﬁﬂ$$eatlﬁlbnf’§y§q08$ﬁtp ) ithevarious
pool ). The suc 91 -0 the filtr, S DYy Bne”
collecting i ntgb'%ﬁ con ect Zeg %gte?ﬁ@&s‘nh%f iAgg't'%alg% il {Kﬂgoq&aﬁere q S %1
return |ine (2aeintendrdtthinchudé pluat alternativase. 1P deasttane tunéesd Agfebeatheryise. For
return the filtere t el -l e & u r "
cool i ng wat er fr%’fﬁ%’ﬁa ‘fgo%uéﬁgf?‘gdgn%cy\% g%ri af "'b'FoanSsg%S"B Sg&kﬁ%ans
heat exchamnger ,etoarrnineanltmerrcnmbasmene(, 3) mbse tharomned disinfectantt dgentwiaketline, mobile
havi ng a hi gher 30 tenperature 1 the industrial cooling

fr
process back t S“tRE™HGOTH: ”"I'eﬁsé:tg%ggﬁ%rﬁ'ﬁ? nts, this water com ng

fromthe mdusﬂx-rmho;eool [ ng pr ocess back to the | agoon does not add

nore than 10 p ter ont ai ner_or

Coor di nat i on b gt 6] e arpsl Ao Hie Julodineds B pba v eseioHg B apiereterd
with the meanings described below.

14



20 exchange with the environnent by conduction, convection, and/or
evaporation. There is at |east one extraction point (1) of the water
fromthe lagoon to the industrial process and at | east one return
point (2) of water at higher tenperatures fromthe industrial process
to the lagoon, and they beneficially can be separated by a di stance
such that the tenperature of water at the extraction point is not
affected by th b Of th er _al, tt;ne 25ret urn o
Mor eover , Iagogﬂé ge;@g/ L\a;oh,fébnﬁ{a ére orﬁ?'f"g % bV ga #r“f:tl‘fée are used
t enper at ur e of geredcaipharinad déshrberany m:ﬁcmMrgttboa\rldﬁ’mert naudi K PEical ligddns,
of the | agoon h. 1 Qn received by coordinating
nmeans can be 06 i' lé%e%?'t\b\g@t?g?dsi Ff?é’g'eagﬁlhﬁﬂ'?e‘errpi ri cal methods,
al gorithns based on experlence by el ectronic detectors, or 30
conbi nati ons tgﬁ rdL natin msan(i1 can conprise one or nore

I §

peopl e, electr &r 'Hé\??%r lgationeanss fsUseh getsrigaliy herelit &9 gesgipe an automated

information, peREASHATTYaBIORE retdiVeonfomRiation) proaéd itAsrd nvakb i RBciMREording to it.
processes, and this includes combinations thereof. One exanpl e of a

control | er mealsO1esOHRNENT Alythe divertion. g‘tfcq‘?”]&sbee{mﬂ%%Gr?&fso'ézdi‘ﬁ‘iaﬂfé?"mher
Coor di nati ng neabsdiriéht tHidduRlbe ord RIS mPARS@h Sectidith berdls L O Tecei ve
information regarding the water quality paraneters. The chem cal
applicati of®rmeans can be activated by the coordinati on neans, and
applies 5 or ghsSRANSBSmENaRbikdlich héthe it bs%d‘é@ﬁe?iEally%mtB%Escnbe any system
application neans can include, but are not Iimted to, injectors,
sprinkl ers, maHahtanaghenaeely Fasmicalsi %@éﬂ%ﬂ@t%W%meeerp@@" and
conbi nati ons thereof. The bottom of the container or |agoon generally
conprises or is covered with a non-porous 10 material. The

non- porous nat & @I "wabilesectinanheaasiels usegegsnerisaltyr lzenis to desotitexany |sectioning
menbr anes, pl a r i
thereof | A0a oFSF ot oo e soa et AL Mg o e cofang R Ak A0
t he cont ai ner esttlegmatdriabdrghrticlegoon can conprise a plastic Ilner.
15The nobil e suction nmeans noves al ong the bottom of the container or
| agoon, suctioning water containing settled particles and materials
produced by anVhegkrm Heopsfliog ewses isdised pepseaihhsrein mo deciitrecipe btopelingniesins
can be coupl ed h n neans 0 t.he nobile
suction neans {hépgrr‘gveé g%r?%ése ﬁ%rbggosth{ngorp I'”Fﬁ'é%%ﬁ?”?eher or | agoon.
The propel B9 ng neans drives the nobile suction neans by using a
system such as a cabl e syste

System a mancl B SRR LS oh ke BBy Rt s feiPe B Setem.
gui ded from a dcledheresstems boaadrising filterg Birawegy, Brkl/GfseardtbQadnt B lideVi ce
with an engi ne, or conbinations thereof. In a preferred enbodi nent of
the invention, the propelling neans conprises a boat with an engine.

25The water s umstdsanleaelednyhd deBedaDippds of watet dn@ %df&éd’;béctﬁ)@mothﬂ)lﬁﬁﬁﬁd sbmis arps)
filtration ans. i ltratiop ans_recejve

sucti oned ﬁ('{;e t?‘?@cq‘?ﬁﬁﬁ qne"”s'ﬂ%{ | 455 R LD ZRRF10PE: 15&}5@'}]1’ W&hs}éE?ﬁTB?ﬁ%B’O%@'éq
cont ai ni ng t hesea@itel @dhpod & icgdoes and materials, thus elimnating the
need to filter the totality of the water volune (e.g., only filtering
a small fraction). The filtration nmeans can include, but is not
limted to, cCakd Gidel3Rreid, |th€k&m Qﬁéhdmfddbtoﬁfgﬁal Mtgrr Quaiitya(&oiﬁ'\btllsﬁe?raspreferred
ultra-filters, nano-filters, and conbinations th ereof. The suctioned
wat er can be s@mblqttact?ﬁ%cwm ¢frese than 2PR%eipsY Fymige woits é&lﬂ’vmmrweferablv of
connect ed $p tl@étﬁﬁﬂﬁbé@ﬂﬁhﬁ%h@rﬂoﬁﬁé’iﬁabl TResChbd SFdeung, | 1 ne can be
selected fromflexible hosés, rigid oses pi pes of any material, and
conbi nati ons thereof. The system can incl ude a line fromthe
filtration means,bacdke ,J;Qhettlg GQ r f . i

filtered water. SF| gur‘e 4 sﬁrc')wsé”a&atﬁgp C‘\)/rﬁér\'f/le??& gggy&s){uééh&w é\;tahg%ss than 12
i nventi on. TheNepbeimetae Turbiditn Uit I'N:Tué,l mbeggwefarably of less than 10 NTU, and most

preferably of less than 7.NTU.
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(12) can include an inlet feeding pipe system(11) for refilling the
contai ner or | agoon due to evaporation or other |oss of water (e.g.,
purges or infiltration). The systemcan also 5 include injectors
(24) arranged along the perinmeter of the container or artificial

| agoon for applying or dispensing chemcals into the water. Skinmers
(25) also can be used for renoving surface oils and particles.

I'n an enbodi MeRrt @ rRYSh e k& ﬂ%ﬁ'f@tﬁlﬂ” Qbrgélpéﬂdﬁgocg't% ﬂ@%r@@ha%‘%lhﬁﬁ!

cooling water to an 10i ndustrial process conprises | ow ng
el ements: a comemrisesa flay ofsuroiei2Ag timevlessrihaniae dow f'ttered wmdaaonéw configured

conprising a bgtfom rgep%l J}a‘%&%t}/étuﬂﬁlsy?@rfsl ed particles; a feeding line

of inlet water to t contai ner a coordination
means for tbnely activating processes necessary to adj ust

15paraneters Of tlﬂgd (flgl%linl e a r@%{lﬂ'fap ﬁe CO%%&BH u/?gr fhtmtloﬁ syﬁem” or

chenical appl i cat ’Bn Heahs activat I'nat i on mnmean

nobi | e sucti on"crmmm:fad)swmmmg]gooamateg ﬂtttaeorb@,tstem’homf”cctrh@tomitsmmng aond
suct i oni ng coﬁe.' wat.er , cont ai nic sett

o r opel | ng. milEor Sl SRR AR BT bateB o i HeBhtresrsgryotpme hates
bott om of 20t heo ardagddnfesn 1 16 fimdstpeaddyompicaipawih § cantrblized fitratig unhe
cooling water containing settled particles; a collecting |line coupled
bet ween thé " nobil e suction nmeans and the filtration means; a return
line fromthe MokésfaiapRing@anthelveitim cont ai ner; 25a heat exchanger
inlet line fromthe cgntal ner to the industrial process; etu:Pg

s:
wat er |ine froftf Bipss GB@FT'P%S“BH%’%VT%“? fyeically fayrs, leree vld Plgway

system al | ows hgh quitRy 8hd BY A LR} 10f fe€D ARD URGSNGRFs fERLIRT I:calbénstnba:ir 3bIg
susceptible to settling by the addition of a cheg%cal si nce

the robil e sucPF°6‘F§5%W§"V3%’é‘i‘i'e§dEﬁ?’Bﬁ’" Afefer fSisedsia peat &y fsiaEI"ia]?S?P%ﬁtn

the bottomof thRceUBbA N@hes gFeRerRINAL alwid dglleeatéwﬁttelna& $featt tradrer, NG
wat er can be perfornmed at | ow costs conpared to traditional sw nm ng

pool water trekterheat exeRaseLpRECcesy Gerling “’Pﬁé eptgEithe grafangeiet pe initishtemperature,

absorbs heat increasing the temperature of the cooling water, for example, at least 3 *C, or
between 3 °C and 20 °C, or about 10 °C. Then, the cooling water at a higher temperature
leaves the heat exchanger and is discharged, recycled back to the lagoon, or employed in
20 some other downstream process. For Instance, the artificial lagoon can be used to
decrease the temperature of the water that exits the industrial cooling process, but before

the water is discharged into a water source.

Furthermore, the cooling water quality ié also very important, because depending on its
25  quality, heat transfer in heat exchangers will have a greater or lesser efficiency, thus
affecting the operation and maintenance costs of the plant. The quality of cooling water
used today relies heavily on the water source from which the water has been extracted,

either from the sea, rivers, lakes, etc.

30  The present invention relates to a method and system for providing an industrial process
with high microbiological quality cooling water, comparable to the water quality of
swimming pools, at a very low cost. By recirculating the cooling water, a sustainable
process can be achieved, and at the same time, large volumes of water will be heated, thus
creating reservoirs of thermal energy for other uses such as residential heating, producing
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i nvention uses |l ess chem cals and consunes | ess energy than
traditional swi mmng pool 21 water treatnent systenms. |In one aspect,
the present nethod uses far | ess chem cals because it applies an
algorithmto maintain an ORP (oxidation reduction potential) of at

| east 500 nV for a certain period of tinme depending on the
tenperature of h?h\eatwatt@ﬂfmalttfﬂe?l@bwmhmiaz gienthoasehi aid the dke 36 oteb gs oitler
quality accord*nragst;lé?aﬁnl]%s'm{ uset, real needs. The 5 present nethod is
carried out on a system as escri bed herein that conprises a

coordi nati on neans, which determ nes when to apply t he needed
chemcals in o t aIet er

linits, based gagse{\f? u%e?? *t?eakﬁdybagerrcglggéég Hlee? fgﬁll FHE" S 21' %or g?ﬂ%aé?agoon
coordi nati oh nEaEwIfas aneaeﬂthetcfmetaﬁhem lagdos car e defipdd aedomérybcwhmtst l:kyeye
are needed, av0|d|n the ne nt,ai.n manent concentrati o

of the 10 chen 'E%H"% ﬁ"‘?’ﬁ’ 35 tGFhﬁg‘ss"faﬁ%rg ‘:' INGUILE [%EF a I‘"@ca“"' the

reduction in th&faadmwtanoingelﬁﬁmabahtsao ri¥fto ifout 80,4000 peRIW bE®Slirizhéquired
traditional s wat er treatnent systens, resultin

decr eased oper mﬁﬁaﬁﬂaﬁ’éﬂcﬁ?ahﬁ%ﬁ &r’[e L g‘e"t?ﬁhea%%'f?eaﬁeae%aag%ﬁf'g,e frasm
met hod and sysasyim S0 mt R@bbit\veIbo AR ffdm ARUS50aH 1y aﬁotﬁﬂ'ﬂ-deO 5 of fr@f bbdaNs0
of the total volLume of water within a particular tinme frane, as

conpar ed t & cofvifPPERP0 Ewpﬁﬁ?"%"fﬁﬂ‘&“g foqpignd by the indystriglprasess Zhescoptpiner

filter a much bamgh ¥R bbBedofor V@tdtiodal of MBusS-RIMBupbI¥E ahd 8diEbe bidar®Rd in
enbodi ment, the small fraction of the total volunme of water is up to

200 tines smal MEgrepheariiguriions doisen i loutthe pse sawral iapifis! salineniegrpns or
pool water filtdnadiferatSHS sRRBLmdMBuEagdont 6F c&%erQ:Taﬁlbbthnf%LreB he sl &F

volume. The filtering neans 20 in the nethod and systemo

i nventi on oper eardigl and byeynling onedsgoprier coptainenip agplieert o t he orders

recei ved fgpm the coordination neans. Thus the filtering nmeans has a
very small capacity, resulting in up to 50 tines | ower capital costs
and ener gy conGuxigentonticemwedinants discobrdl heegin, ithel etderistanil systamsgran teat large

redui red | ¢ O BARYP LA Bk TELRGPARL IS burlibi 6 8UE0P a3 ShThe

25 A nethod for provi h mcr0|oI0|ca coolin
t o an i ndust ri sMspepdesteodds frmlﬁh}ﬂ watenwithgug ﬁltermcblch Wmht\'sofdhe whies Volume but

i nvention, Canoﬂ!ﬁﬁle\’iq%e E@aﬁl Of{;a?ﬁ&@%@gao%fiﬁ?? a %Iun@ rfJ ) ngle§ Mk NEH GF

froma water source; wat er a contal ner,
wher ei n t h#0 comaditionelr swirawing pb@lt\tmm Bl reet B Tmmdgwaiblemnwed)yv these

mobi | e sucti Onmgt‘tﬁg& nd%'stevmwstcm]@ p?ed g‘i&ﬁ{; wéteg%%ugnalr?grpo és ducias mlet

contai ner water tenperature up to~an -l ng a
ORP of the conwaemran‘imusmmaénmveae:hmeprmmkor a mninmmperiod of 1
hour for each C of the container water tenperature, by adding a

di si nfectant agent to the contai ner water; For a contai ner

wat er t enper at Hguee grlimsttares dnlembodimett afintte b:esem tnkextion’ @iE;cteneto ratrmhmémlgmgen
ORP of the, container, water ove ni mu

Shours by Zh e TP HRrS 28 Sy L oo ek e o pess,
the m ni mum pefg). oovaiverthdlggndral heay dxthangecbnbipt biheguk®l kavdppy t6 gaint@ttial

process where cooling of a material or apparatus may be required. In Figure 2, a vapor
passes through one or more turbines (5}, and then flows to a heat exchanger (3) where the
vapor is condensed. Heated vapor (7) enters the heat exchanger, where heat is absorbed,
30 and the material exits as a condensate (8). The condensate (8) can pass through a
purnping system {6), where it is driven to a boiler {4) to be again transformed into vapor to
pass through the turbines (5). In the heat exchanger (3), the fluid absorbing the heat can

be inlet cooling water (1), which enters at a predetermined temperature, passes through
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[35 hours] - [Tenperature of the water in C -35] = m ni num period of
hours; or For a container water tenperature of 70C or nore,

mai nt ai ni ng an ORP of t he container water above 500 nV
for a m ninmum period of 1 hour, by adding a 10di sinfectant agent to
the container water; d.Activating the foll ow ng Processes through a
coor di nati on mifienfagat exchanger ang 3psarbpgheahfremites yarag(7hgenhthep exiti@) ata higher
cont ai ner wat egRrRGgvent the iron and manganese concentrations of

t he contai ner water from exceeding 1.5 ppm R Applying a coagul ant
and/or flocculant to the container water to prevent 15the turbidity

of the cont ai gl Bf nl inddhiSH GEREHIDhellalE dontaining mear!§ toRihddn s, o
container water wth a nobile Suction neans to prevent a thickness of
settl ed nat &ri ahenfigad pppdivatier dieans, armehile segyien 1g@nsmand B Viltrapph mepnsy ofigurre 3
cont ai ner wate i ' o1 : .

Returni ng the E"l“ﬁtb g‘%sggg\%gf) %%eétgo?ta ggsj?%:"gﬁ{ %??\r{é’lri’@ﬂghg g%“é’?tgup% §i°%"g}"" ?rgr
m cr obi ol ogi cabhrtifjciall lagoyn Gasdd asp hemt Eensfar dipdtimen odvdtrdal pexess.o Thisisystem can

i ndustrial process.at a. flow rat ch tha i Lfer e LN .
t enperat ure befUBYHE B HISt r.‘f"ga\{g\/rvala"ﬁl eeﬁlgtrjlotge]‘r:olngaégetr %regljinﬁ%aﬁsla?r&?"aqﬁ)pr% kg oL ihe
cool i ng wat er eositéingr@r bAidicialnahost isi rek patiodetydiniited dowkensh ndinCemBadithéres,

treated by _the _nethod of the invention ca r '(?ed by. a nat.ur
vt or sout &8, - HinaEeCurJaHtEn Bt o B0 G et e gFleas
wat er, or conbEpesd w1t it betaegiatedihst thé esrtaidr oflggovh Sarcieme beolappbi adilico
the water by a ghen cal apﬁé}nﬁlat I Qn_nmeans,, in Rols der 'g“? 'Eﬂzai nt a(i 5 an__ .
ORP I evel of af™10dulioneo Si/miligh ™. i fruMesBIPDY 5P FiFeautidtisrhy
to the 30 tenpebasH(18)Whict QR rabivesettiedinidiérnl, BRh aObisteds, algad)aysperafed folids,
time. The disinfectant agents include, bu{ are nilt llimted tqil, ozane,
bi guani de pr odfTteals, and QBRE pprEle el SHIEMPEL R Pt TgedtLosen” B BV
products; 150N rahd @) WHiGORBhifors &l @hirdIS tiRNEoeBde® T GiBerGO rHARMNEIREr quality
per oxi des; phenolic cor‘rl)oqnng' iodophors; quaternary am nes o
(pol yquat's) i nPg@meters (14)pathindhelpresrechieimitsi SAh RREITFLTP slud getivation (16)
S-Triazi ne; pepagehdnficapdicatiDR hRER1BANAANE BANAIONAST) oPb HBIKEseBSEReans
conpounds, and conbi nati ons thereof. o
(22). The mobile suction means (22) moves along the bottom of the lagoon, suctioning
water containing settled particles produced by any of the processes disclosed herein that
20  may affect water quality. There is also a propelling means (23) that provides movement to
the mobile suction means, such that the mabile suction means can traverse the bottom of
the lagoon. The suctioned water can be sent to a filtration means (20} that filters the water
containing the settled particles, thus eliminating the need to filter the totality of the water
volume (e.g., only filtering a small fraction of the water in the lagoon over the same time
25  period as a typical filtration system for a pool}). The suctioned water can be sent to the
filtration means by a collecting line {19) connected to the suction means. Also, there is a
return line {21) from the filtration means back to the lagoon to return the filtered water. A
cooling water inlet line (1) provides cooling water from the lagoon to an industrial pracess
{9), such as a heat exchanger, and a return line (2) is provided for the water having a higher
30 temperature coming from the industrial cooling process back to the lagoon. In some
embodiments, this water coming from the industrial cooling process back to the lagoon
does not add more than 10 ppm of iron to the water in the container or lagoon. The

coordination means (10) can vary the flow of treated cooling water to the industrial
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If the water tenperature is up to and including 35 C, an ORP | evel of
at least 500 nWis 5 maintained for a mninmumperiod of 1 hour for
each C of water tenperature. For exanple, if the water tenperature is
25 C, an ORP level of at least 500 nV is maintained for a m ninum
period of 25 hours, which can be distributed over the 7 day peri od.

| f the water téWﬁ@Féﬁ)Jﬂ’é'"ﬂBﬂWE@F@F(Qﬂ trarserBHWormedion ESbtotthrgeorayn merns
ORP | evel of ajg ni mum peri od of
hours which is c5 gﬁqat%@gggéqgﬁd&?mﬂeg\%ﬂ%@gﬁ%ggLllaor{n [ 35 hours] -

[ Tenperature of the water in C -35] = mininum perlod of hours. For
exanple, if th ve St
500 nV is nai n'?h ae:,\ﬁlﬁag at(t)erqqggrﬁ?ﬂ% Co'% Es‘lgot at%% ‘ﬂﬁ freeh aﬁrg T&'Sh[\g%lerl or
35]), whi ch5caseabetedisbe treateci atﬁmd/aaace wihile a fneatiaod qnérsvsmﬁa loaaﬂvbrytionj fThe
the water tenper nor e

nv i s maintai n%&a'f’ orﬁdasy%eﬂf%rrﬁqlb Cg%{u'g%?of "I'\egﬁ"fﬁégéqi ’ﬁcﬁ’é the tﬁ%eyyacuvat'o"
period. 200xi deZthegpmgasﬁsSreqmredbm aﬂmsltltﬁd contralie® paranterd (4.0, WaRr \bRaIRy
to maintain and/or pr nt .the i anese oncentrations, from
excoeding 1. o prneBVERH g risr T 5 e SROSST Roretre e T emgments
limted to, petheandyeiial gocad (OF canp@h@waeﬁmoro(aem,th@e&ijrmmtﬁﬁrn&uhd‘ @befor
pot assi um rsul f xi dant s produced g/ el ectrol éél c _net hods;

hal ogen ba ?@M& & PradryerEyies s Piotrderanalite ofhe PLSseiit fnypntipn upes dar tess

oxi di zi ng agen&r&mﬁe tRPRkdde@nd| QwRAIRE b6t wiltes RREGRE LyBtefnb)BinNd@ bIRIMIA afe
chem cal application neans. Antiscal ant agents can be applied to or
di spersed i nt o?RPlied 3gEqrdipe toghe BEisRE %Fdsﬂ*ék‘ﬁe‘fﬁ obznAlgonEpm ‘1“6?"'989&9%']‘ water
of a heat exchapgefmtpé, thiRQvbilakRivingdb nﬁfn%i@?eﬁmam{‘cdnbéﬂtrtah&ﬁ of ¥RFTaR 9
of antiscal ant agents include, but are not mted

phosphonat e- ba@éd‘%nﬁ@ﬂhffé“'tséfﬂBﬁhef?@eﬁgorﬁh%ﬁh%%t'lffﬁ &N bepeonsiderable
(phosphobuifan- fohiiGdh DR N%E iamoakt @) chdnhlEATBLBS of 4hNE 1R 'bfrﬂ&%@*&%ﬁa?ed to
nitrites, silicates, organic substances, caustic soda, malic

aci d- based pol wmwnaéwmmwgppepwweammwemm depreasiieanerAtngicasty acet i ¢
acid sodiumsalts, corrosion inhibitors such as benzotriazole, and
conbi nati ons thereof. A floccul ant or coagul ant agent can be applied
or di spersed i Heavatdigetimedto thelagapybegiagte siowly girelate and aix widslhe srtise volume
and/ or coagul afs, LiHi w

to the bottoma%f a?%ﬁ%‘n?gﬁnﬁ?ngm%g%s.eptcge‘.'ﬁgrawﬁ eﬁheP%ccu %ﬁ%‘t%g??otatﬂegt
coagul ant yen¢xshange Wit tei eodirapmenti ypeendustion, n@rtyectthe. andfoe pvapgration. There is
chem cal appli

el ude bat ot duepiae ERERon A Ak e baldr AE ARl GERILATLRAE RS
and ani oni ¢ podtysmstang retbmmointi{?) sfadratte at BllhEh'I tegrspeadturag fmmnrehﬂd@sthgldroaesero
alum and al um u a

cal ci um hydrongHg&?‘éHd%h%vbseﬂ#ﬁﬁﬁ‘{caﬁg ? F %ge%% disgﬁce SU%%gtgh?tgpg%atc'fé%
sodi um al um nadfeyaterad ithenessrattion alomy isnat affajtedptryotdem:drsnerasmre lof & water at the

hi , |
Gori vati velr T6MnRPHE sty BeineRaP Bt By SRR depi e il epopre

whi ch the fI OCdfuﬂxee.BatadtﬂfECétumpomhﬁd/a thStegporatuad ¢fithd thgdoh ayer ardhighwt er
al ong the bottom of the container. The floccules formsedi nent at the
bottom of the container that can then be renoved by the nobile

suction means iwokmdich fe@dedr byngodriiadting! headk dah eeVBlit@ihied By tvid@al inspection,
containing nmeans be filtered, e.g., only a small fraction s

filtered. 15 empirical methods, algorithins " based “on experience, by electronic detectors, or

30 combinations thereof. Coordinating means can comprise one or more people, electronic

devices, any means capable of receiving information, processing that information, and

activating other processes, and this includes combinations thereof. One example of a

controller means is computing device, such as a personal computer. Coordinating means
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The chem cal application nmeans and nobil e suction neans in the nethod
and systemof the invention are tinely activated by coordi nation
nmeans, in order to adjust the controlled paraneters within their
respective limts. The chem cal application neans and nobil e suction
means are activated according to the systeml s needs, resulting in the
appl i cation of <20 abq includs sepsREnBiEeds te saepie drormatien Frsarding e water quality
sw mm ng pool walRktefd €at ment systems, and the filtering of a small
fraction of the total volune of water, up to 200 tinmes snaller
conpared to conventional sw mm ng pool water filtration systens that
filter the tot i f ;
In some enbodi ﬁhén%%m@gln%p ﬁca@ @éﬁ g%@ﬁacmﬁ%Q @Sthgﬁﬁﬁﬁlgﬁ :"%EQS Er?j%phes
wat er bei ng5fi lot éaﬁmse@ahertueals igtosthe hatrer.a BlormicaB @gjication sretisapan 2Gludd dut are

25% | ess than g[qgh; 0 e ()

| ess t han about }edﬁgs { an pté{@at% %ﬁéf aé,ﬁ{?.t h &&)ehout @?ﬁ&ttepipgs/a"d
t han about 6% ctrelgsativhetherabfout 5% | ess than about 4% | ess than
about 3% | ess than about 2% |ess than about 1% | ess than about
0.9% |ess than about 0.8% |ess than about 0.7% | ess than about
0.6% or |ess trhahsbtmbmﬂthe&oﬁt%lerpxenagdraygeoéranmembnﬁmad:rus/@heradawmliaumipa:rous
30 In the t hod |;iistemdlsc ose herz} the coordi nati on I
can recei vévi nf'BI%4 PAGRY AF Fateals \tat &F BRIMHTPNSy Beormerraies %ﬁ?&F"“

their respecti wmbraifed, smasifmmaelrﬂfceﬁcrmél cvated eatrred ob yorhlimationothdiesat irs

means can be obt iri met hods. The ordi nati on

20 capabl e oProEd ToHYTER 61t ORon e edals oG PBira 0 o prifcal lgoon
informati on, agsh @mblissatplasge tnBe requi red processes according to that
i nformation, including conbinations thereof. One exanple of a

coordi nation neans is a conputing device, such as a personal

conput er, QgNNeRd ABhifeQuEBA HRESs Mbles AloRERRS Ystesn bitBe aﬂﬁﬁrﬁ@'foﬁraﬁooanﬁctuomng
activates the processes according to such information,.

Repr esent at i ve “itehcariaipe sstted mRavtidss aqdt atatiady PW”‘teHeché'B’r af gt Prgppsses

nmeans i nclude: gfiiel hef i Kaﬁrbwlngfméah? thSénc&ﬁJledaﬁpih'eQﬁéHtI@Qu&%ﬁnﬁeans,
provi di ng i nformati on about dosage and addition of the suitab

cheni cal s to maliayingthe B“HE"eéBﬁPP(S‘anE-‘cFO\KEt’%P“a%é'I‘q H%Pm&a-’rféfrﬁeqoeﬁa@ewrﬁﬁow
their respecti e hlofhifing mesfls dFNeE@Ille)/mélﬁFe'sMéHoh%aﬁi by (g PRER s%lsi%s' Ohil
means, which can simul taneously activate the filtration nmeans for
filtering 2Re vgtesy acable sy apspifprpelpdsyitemsueetsily pieaslled syskpg a robotic
filtering onl ysy%teangk,}stew%f&eh%m%fd.sm%e,f%%&t% Bhe lneat:frralﬂt)%&bﬁlaviée%tﬂ%ﬂ
wat er, as conpared to traditional configure ralized sw nm ng
pool filtrati onnwstoermmbmsudr\heth@r@@fr dn mapfﬁfsrredwmgdimesbobmwlnd@%ion, the
information to ﬁoﬁgh éa £co ?&és‘%’i}o%%n% @Activate the mobile
suction neans. I na I on means can g3| mul t aneously activate the
filtration nmeans in order to filter the flow suctioned by the nobile
sucti on negps, . | f

vol une of \?\/gteFr he \%]tgr{%%%nﬁé'b 815.3-? %bﬁe %g?ﬁﬂ%karfsi%%éa%ﬁ 18 ﬁiﬁﬁgﬁ%%lﬁse The
coordi nati on mBkmgornt meprav@ives tH&eroMnfodmesssct@hed;m tHeedohliatsmtlmameans and
generally, fr O & eeslcjictio ed1 zg‘]cerrqnnt | tLe settlzleac‘jt Ie?ﬁ@dq %at%raaqs %13 eI'r% Fatlng
suction neans opeéerate on ¥&hed &0 i ntal n arameters

t he water w t htiw rtela@tol’flltblmttﬂahtf ofrthe mee (agl grnl\,aﬂfeemg agoaligraatichyThe
as opposed to nvent i onal tion era

Subetant al |y SBAPRSABIn e i REp G et et Rt fters, micro-
suction neaos €kérs, Afra-fitety aaio-filfes;, bl civiRgomfthérber. sabtshcmdnemabaeén cah be
from exceedi ng 50 or 25 mm or 15 nmm _In sone CI nces

cont ai ner or | aFT £9 Bledftras stiane S GlelBR And s Rrcet oabs A oo
i n addition toTrhetonectidg Heldas ®e Gélet@Dirdri G Bdsed, ﬁgrdlhagtusﬁ;ﬁdsarany material,
processes. In sone enbodi nents, the nobile suction neans can travel

al ong the bot t 87 BMbiMECNsehereqft The system canipdisa  lipe Bom thafitytion meprshasigo

the container or lagoon for returning filtered water.
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t hrough the | agoon water can be at least 4 neters, at |east 6 neters,
at least 10 neters, or at least 15 neters, and in sone cases up to 40
nmeters. In addition to its use for cooling purposes, the water in the
artificial |lagoon may be of 5 sufficient quality and purity to
conply with governnmental regulations for recreational water with
direct contact and/or governmental regulations for sw nmm ng pool

o oon can o 4 sAMSHIG vk Do BRI o SAETAASE 1l hEindr bhrikigoon
| agoon can conpfy t bacteriological requir

recreational wHRktanvvictude an mlatfeedmglbnaesysferro(mnfbreeﬂtmg theameatteabr lagoon due

h
0 on PSRk BN MRE s BRI T o) CHOL B o

vari ous r ecs eamntlodesihjectod (24mdnumged abnguseﬁermfetei o€ thietcantaiedr o@hrtuatnililafgb@i fat

| agoon (12) digclose cont i ner or artifi n (1
conpri ses an |?ﬁp (] cfrrfgs"f'?)”gafﬁﬁfm&ﬂ’f reQ e e lﬁk'r?'B‘Frs\thj é'ls" cf‘ H%egj tol
enbodi ment ( 33jemoviag subldce dils &8l pafticks. 15 | agoon cont ai ni ng heat ed wat er
(a thermal energy reservoir) are illustrated: residential heating
(30), supplying hot water for thermal desalinization purposes (28),

for greenhouseinh@ambb@memd systein fBF badhd Kgh MREBRBEIcA lgUdIiElScodling water to an
suppl yi ng preheated water to diverse industrial processes (27), as

wel | as ot Kr Rt prasstiedrrig thafpliosinegkieptssi denti al uses (31). In

anot her enbodi nent ( 3g)onthiRé IS8y Boilr@GREA, thd Wnt&iRh teahprisig NRAbRNor
water (a thernmal 20energy reservoir) is illustrated for

commer ci al / recr eat i onHeg FHeESartigeh as surrounding the | agoon with

real estate devel opmepksadih@fe of RAWVRRS thiXontaligy; f Ol | owi ng exanpl es,
the terns "a/an/the" include plural alternatives (at |east one). The

di scl osed i nf or mat i-on@i%@ordinpigst mgansyier tigrly ILVRINE PrAseErBPFRSa Ry P sadjust

and are wiidiin the SCEREmALrbife BERFENe MIRNLARmiKATRLE 1 A Mot hod
and system of the present invention was enpl oyed in the cooling :

process of an oil gen2¢heminl apalication meanepctivied yghecopustinatien means00 ri f
and surface area of_ a
B %ﬁé Q%IE &L%egr% 3gp%8%ﬁ£algﬁé II.F@q)oi%r{'l h)f %I?ea%{aﬁ{e¥ and

havi ng a TDS concentration o out he tenperature o
the water in the cont aJChmn&/vaslingwerBmdng@ﬁttl?w%‘ﬂql@nperature an ORP

of 27 at |east 500 Eﬁlp@a'\%ﬁb&%?#&%\nﬁ theFndbfi %1&9%5%&5 a&@?!o?%g%bf?é

hours during the wee ntaln or & perrogd"
12 hours, #bdi um hypoUtlconaineg; was added to the water in order to

reach a concentrati ony Pliratlo 1r§eaRP i&rﬁlgﬁ‘\em@t}lﬁ wat%ra%mﬁmmﬁ sétggd ﬁ’éﬁﬁl@s

VWednesday, the ORP was narntal ne erro
mai nt ai ni ng the sarme a collecting line coupled between the mobile suction means and the filtration

means;
- areturn line from the filtration means to the container;
25 - a heat exchanger inlet line from the container to the industriai process; and

- areturn water line from the industrial process to the container.

This same system allows for the elimination of compounds or matertals that are
susceptible to settling by the addition of a chemical agent, since the mobile suction means

30  cansuction all the settled particles from the bottom of the container.

The method of the invention for treating water can be performed at low costs compared to
traditional swimming pool water treatment systems, due to the fact that the present
invention uses less chemicals and consumes less energy than traditional swimming pool
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5 sodi um hypochl orite concentration. Finally, on Friday a
concentration of 0.16 ppm of sodium hypochlorite in the water was

mai ntai ned for the remaining (35-12-9) 14 hours to conplete the 35
hours in the week. There was no need to perform an additional

oxi dation process to adjust the iron and nanganese | evels, since the
sodi um hypochl| &ater dreptaent Fustedsf fIp ding @spetie ditpxprpesne mether uses oK jegs ghemicals
i ron and magnegiie i o @CHUISRnANES mardRd Eﬁa"?ﬂ?ﬁw ) &
t he wat er reacﬁéé glva[{pde of g,r,} U, ﬁ Crystale( &egr ! vvggiofgﬁjhe)ct 5
until a concenfeestt308mibfor @. ceealpwmimgf tieshdepeedting on this deropanataienad the water,
Based on the i V,

means act i vat e T ERr R R oblo Rl 4G ke Lte GRGF el bl ne
settl ed mat Bri atesax cegtiat |51®a@r:¢mmoufl' e al5ystet 0$ eldscribgde herain, that poeroptises a
of the coordinat h Y0 @

t he surface of %‘fﬁgnf{:{ghtﬂgﬁgfﬁsé%gcﬁggfhe coﬁgrllegc eﬂafrovxr/'e\?vaes (1&' 1§1’:g'}r'/ed°€;ger w0
t hrough a sandadijusdttties cantroledr ma'raenelérs 5wthinsteer lirhiks, \Wased rmotthmétﬁ&ms@unyretem;ed
filter the entire vol er CIIO eyl ce extrac

L il 1 1 act | SRRGFEDHER e AR T e . T8 S LS onlnkr
sedi nents, andtigldry eeaiddl Molimatiernded tbheaistainda i:en’ntaaént EBh&enfraﬁdnedife’de
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25

A method for providing high microbiological quality cooling water to an industrial process,

consistent with embodiments of this invention, can include the following steps:

a. Collecting inlet water from a water source;

b. Storing the inlet water in a container, wherein the container has a bottom capable
30 of being cleaned by a mobile suction means;

c. Within periods of 7 days:

i For a container water temperature up to and including 35 °C, maintaining

an ORP of the container water above 500 mV for a minimum period of 1 hour for
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for cooling a 420 MW thermal power station. An artificial |agoon can
be built with a surface area of 360,000 n2, a volunme of approxi mately
540,000 nB, and a water 10 tenperature of around 45 C. The foll ow ng
tabl e shows the estimted surface areas (hectare = ha) that may be
required for cooling a 420 MV power plant, based on the | agoon water

t enper at ur e:
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container water;

i For a container water temperature greater than 35 °C and less than 70 °C,
maintaining an ORP of the container water above 500 mV for a minimum period of
hours by adding a disinfectant agent to the container water, wherein the minimum
period of hours is calculated by the following equation:

[35 hours] — [Temperature of the water in °C - 35] = minimum period of hours; or

iii. For a container water temperature of 70 °C or more, maintaining an ORP of
the container water above 500 mV for a minimum period of 1 hour, by adding a
disinfectant agent to the container water;

Activating the following processes through a coordination means:

i. Applying an oxidizing agent to the container water to prevent the iron and
manganese concentrations of the container water from exceeding 1.5 ppm;

i. Applying a coagulant and/or flocculant to the container water to prevent
the turbidity of the container water from exceeding 7 NTU;

iiil, Suctioning the container water with a mobile suction means to prevent a
thickness of settled material from exceeding an average 100 mm;

iv. Filtering the container water suctioned by the mobile suction means; and

V. Returning the filtered water to the container; and

Supplying high microbiclogical gquality cooling water from the container to an

industrial process at a flow rate such that a difference in temperature between cooling

water entering the industrial process and cooling water exiting the industrial process is at

jeast 3 °C.

Water treated by the method of the invention can be provided by a natural water source,

such as oceans, groundwater, lakes, rivers, treated water, or combinations thereof.

Disinfectant agents can be applied to the water by a chemical application means, in order

to maintain an ORP level of at [east 500 mV for a minimum period of time according to the

temperature of the water, within periods of 7 days at a time. The disinfectant agents

include, but are not limited to, ozone, biguanide products, algaecide and antibacterial

agents such as copper products; iron saits; alcohols; chlorine and chlorine compounds;

peroxides; phenclic compounds; iodophors; guaternary amines (polyquats) in general,
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The | agoon can be fed by an inlet water line with water fromthe sea

havi ng a total

di ssol ved solid's concentration of approxi mately

35,000 ppm until the lagoon in full. The tenperature of the water is
45 C, which is nore than 35 C, so an ORP of at |east 500
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such as benzalkenium chloride and S-Triazine; peracetic acid; halogen-hased compounds;

bromine based compounds, and combinations thereof.

If the water temperature is up to and including 35 °C, an ORP level of at least 500 mV is
maintained for a minimum period of 1 hour for each °C of water temperature, For
example, if the water temperature is 25 °C, an ORP lavel of at least 500 mV is maintained

for a minimum period of 25 hours, which can be distributed over the 7 day pericd.

If the water temperature is greater than 35 °C and less than 70 °C;, an ORP level of at least
500 mV is maintained for a minimum period of hours which Is calculated by the following
equation:

[35 hours] — [Temperature of the water in °C - 35] = minimum period of hours.

For example, if the water temperature is 50 °C, an ORP level of at least 500 mV is
maintained for a minimum period of 20 hours {[35] - [50 - 35]}, which can be distributed

over the 7 day period.

Finally, if the water temperature is 70 °C or more, an ORP level of at least 500 mV is

maintained for @ minimum period of 1 hour aver the 7 day period.

Oxidizing agents can be applied or dispersed into the water to maintain and/or prevent the
iron and manganese concentrations from exceeding 1.5 ppm. Suitable oxidizing agents
include, but are not limited to, permanganate salts; peroxides; ozone; sodium persulfate;
potassium persulfate; oxidants produced by electreolytic metheds; halogen based
compounds; and combinations thereof. Generally, the oxidizing agents are applied to

and/or dispersed in the water by a chemical application means.

Antiscalant agents can be applied to or dispersed into the water to reduce or prevent
scaling, for exampile, of a heat exchanger of the industrial process. Non-limiting examples
of antiscalant agents include, but are not limited to, phosphonate-based compounds, such
as phosphonic acid, PBTC (phosphobutan-tricarboxylic acid}, chromates, zinc
polyphosphaies, nitrites, silicates, organic substances, caustic soda, malic acid-based
polymers, sodium polyacrylate, ethylene diamine tetracetic acid sodium saits, cofrrosion

inhibitors such as benzotriazole, and combinations thereof.
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about 25%, less than about 20%, less than about 15%, less than about 10%, less than

about, 9%, less than about 8%, less than about 7%, less than about 6%, less than about 5%,

less than about 4%, less than about 3%, less than about 2%, less than about 1%, less than

about 0.9%, less than about 0.8%, less than about 0.7%, less than about 0.6%, or less than

about 0.5%, per day of the total volume of water.

30

In the method and system disclosed herein, the coordination means can receive

information regarding the water quality parameters and their respective limits. The

information received by the coordination means can be obtained by empirical methods.

The coordination means is also capable of receiving Information, processing that
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| agoon, and thus the inlet cooling water tenperature to the heat
exchanger, is around 45 30 C. After exiting the heat exchanger, the
wat er can be returned back to the |lagoon at a tenperature of around
52 C. Thus, the water used in the industrial cooling process

i ncreases in tenperature by about 7 C. -The water returned back to
the |agoon, whindtimatonaandeactivagipgethe reswisest Recgrses acserging i ther infpiatian. disluging
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have the fo§l ow ng paraneters: Paraneter Unlt Treated Water Drinking

T er oy NlptedndRble prdceSBs Racil i SorBBh by nedOdifdton FUGK e

- Timely activation of the chemical application means, providing information
about the dosage and addition of the suitable chemicals to maintain the
controlled water quality parameters within their respective limits.

10 - Timely activation of the mobile suction means, which can simultaneously
activate the filtration means for filtering the water suctioned by the mobile
suction means, thus filtering only a small fraction of the container or
artificial Jagoon water, as compared to traditionally configured centralized
swimming pool filtration systems,

15

The coordination means also provides information to the mobile suction means to activate
the mobile suction means. The coordination means can simultaneously activate -the
filtration means in order to filter the flow suctioned by the mobile suction means, i.e.,
filtering only a small fraction of the entire volume of water. The mobile suction means is
20 activated by the coordination means to prevent the thickness of settled material,
generally, from exceeding 100 mm. The filtration means and mobile suction means
operate only as needed to maintain the parameters of the water within their limits, for
instance, only a few hours a day, as opposed to conventional filtration systems which
operate substantially continuously. In further embodiments, the mobile suction means can
25  prevent the thickness of the settled material from exceeding 50 mm, or 25 mm, or 15 mm.
In some circumstances, the container or artificial lagoon can be used for recreational

purposes in addition to being a source of cooling water for industrial processes.

In some embodiments, the mobile suction means can travel along the bottom of the
30 artificial lagoon, thoroughly suctioning the water flow containing the settled particles,
thereby aliowing the bottom of the lagoon to be easily visible thru the water. Moreover,
the bottom of the lagoan can be any color, including white, yellow, or light blue, often

providing the water body with an attractive color. In an embodiment, horizontal visibility
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through the lagoon water can be at least 4 meters, at least & meters, at least 10 meters, or

at least 15 meters, and in some cases up to 40 meters.

In addition to its use for cooling purposes, the water in the artificial lagoon may be of
sufficient quality and purity to comply with governmental regulations for recreational
water with direct contact and/or governmental regulations for swimming pool water
quality. For instance, the water contained in the artificial lagoon can comply with the
bacteriological requirements for recreational water with direct contact from the
Environmental Protection Agency [EPA Criteria for Bathing (Full Body Contact) Recreational

Waters, 1986).

Figure 5 illustrates embodiments of various recreational and industrial uses of a container
or artificial lagoon (12) disclosed herein. The container or artificial lagoon {12) comprises
an inlet line {2) and outlet line (1) for water. In one embodiment (33), various uses of a
lagoon containing heated water {a thermal energy reservoir) are illustrated: residential
heating {30}, supplying hot water for thermal desalinization purposes (28), for greenhouse
heating ({29), or preheating process fluids or supplying preheated water to diverse
industrial processes (27), as well as other miscellaneous industrial and residential uses {31).
In another embodiment (32}, the use of a lagoon (12) containing heated water (a thermal
energy reservoir) is illustrated for commercial/recreatianal purposes, such as surrounding

the lagoon with real estate developments {26).

EXAMPLES

For the following examples, the terms “a/an/the” include plural alternatives (at least one).
The disclosed information is illustrative, and other embodiments exist and are within the

scope of the present invention.

Example 1

A method and system of the present inventicn was employed in the cooling process of an
oif generator. A container having a volume of 200 m® and surface area of approximately
285 m® was filled with seawater having a TDS concentration of about 35,000 ppm. The

temperature of the water in the container was 35°C, Based on this temperature, an ORP of
27
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at least 500 mV was maintained for a period of (35 x 1} 35 hours during the week. On
Monday, to maintain the ORP for a period of 12 hours, sodium hypochlorite was added to
the water in order to reach a concentration of 0.16 ppm in the water. Later in the week on
Wednesday, the ORP was maintained for a periad of 9 hours by maintaining the same
sodium hypochlorite concentration. Finally, on Friday a concentration of 0.16 ppm of
sodium hypochlorite in the water was maintained for the remaining (35-12-9) 14 hours to
complete the 35 hours in the week. There was no need to perform an additional oxidation
process to adjust the iron and manganese levels, since the sodium hypochlorite had the
sufficient redox potential to oxidize the iron and magnesium. A flocculant was added
before the turbidity of the water reached a vélue of 7 NTU, and Crystai Clear® was injected

until a concentration of 0.09 ppm was achieved in the container,

Based on the information received from the system, the coordination means activated the
suctioning means before the thickness of the settled material exceeded 100 mm. The
settled material, a product of the coordinated method, was suctioned by a device that
traveled the surface of the container and the collected flow was filtered through a sand
filter at a rate of 5 L/sec. It was not necessary to filter the entire volume of water. The
suction device extracted only a small fraction of the entire volume of water containing the
sediments, and delivered this water to the sand filter. The filtered water was then

returned back to the container from the sand filter via a return line,

The conditioned water was used to cool one Hyundai Diesel Engine, model D6CA. The type
of engine is a 6 cylinder, vertical engine, cooled by water. The generator was a Stanford of
125 kVA. The heat exchanger of the Diesel Engine was fed with filtered water from the
container. The temperature of feed water to the exchanger was 35°C, and the temperature
of discharge water back to the container was of 39.3°C, thus, the cooling water
temperature increased approximately 4.3°C. The recycling water flow of each generator
was 3.45 Lfsec. In this way, the generator was cooled and at the same time the residual
heat was used to heat the water of the container, which is maintained at high
temperatures because of this heat exchange. Cooled thermal power was approximately 62
kW, resulting in a surface/MW rate of:

285 m?2 m3  285m? ma
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The heated water was used in a tempered swimming pool for recreational purposes,
therefore representing high energy savings compared to heating the water with traditional

methods (such as boilers).

Example 2

The method and system of the present invention can be used to treat and maintain water
for cooling a 420 MW thermal power station. An artificial lagoon can be built, with a
surface area of 360,000 m?, a volume of approximately 540,000 m?, and a water
temperature of around 45 °C. The following table shows the estimated surface areas
{hectare = ha} that may be required for cooling a 420 MW power plant, based on the

lagoon water temperature:

Table 1
T° Lagoon (°C)§ 25 28 29 a0 32 33 | 35136383241 |43] 45| 47| 49| S0
Area (ha) 555 229 | 1901 161 | 122 | 107 | 8| 77| 64 | 59§ 49 42| 36| 31| 27| 25

The lagoon can be fed by an inlet water line with water from the sea having a total

dissolved solid’s concentration of approximately 35,000 ppm, until the lagoon in full,

The temperature of the water is 45 °C, which is more than 35 °C, so an ORP of at least 500
mV is maintained for a total of 25 hours (35 — [45 — 35] = 25} distributed within a 7-day
period. For example, on a Tuesday, sodium bromide can be added in order to maintain a
concentration of 0,134 ppm in the water for 12 hours, and then on Friday of the same
week, the chemical addition can be repeated in the same manner for 13 hours, thus

completing the total of 25 hours for the 7-day period.

The coordination means, which can be a person, receives information regarding the
controlled parameters of the method and system (e.g., various water quality parameters).
It may not be necessary to add an oxidizing agent to the water, since sodium bromide

generally has sufficient redox potential to oxidize iron and manganese.

For the flocculating step, Crystal Clear® can be injected before the turbidity reaches a value
of 7 NTU, to obtain a concentration of 0.08 ppm in the water. The flocculant addition can

be repeated every 48 hours.
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After settling of bacteria, metals, algae and other solids, and before the thickness of the
settled material layer reaches 15 mm, the coordination means can activate the mobile
suction means, which ¢an comprise 9 suctioning devices that move along the bottom of
the lagoon, suctioning the water containing any settled particles. Each of the 9 suctioning
devices can be coupled to a propelling means, in this case, a boat with an engine. The
water flow containing the settled partictes, for each suctioning device, can be pumped by

means of a 5.5 kW pump to a filtering means through flexible hoses.

The suctioned flow for each suction device can be filtered by sand filters at a rate of 21
L/sec. Thus, there is no need to filter the whole volume of water — instead only filtering the
water fraction that contains the settled particles suctioned by the suction devices, which is
up to 200 times less than volume of water filtered by conventional swimming pool
filtration systems. The filtered water can be returned back to the lagoon by means of a

return line, which can be a flexible hose.

The treated water can be used as cooling water for a 420 MW thermal powet station. The
power (or heat) to be dissipated, the water flow rate, and the temperature rise of the
water are correlated by the equation:

g=m-c, AT ,
where “pis the specific heat of water at constant pressure, approximately:

000"/, &

Hence, for a 420 MW plant, the cooling water flow rate can be 54,000 m*/h with an
increase in cooling water temperature of about 7 °C. The surface area of the lagoon is 36

hectares, which converts to 0,086 hectares for each MW of cooling required.

The cooling water portion of the heat exchanger of the thermal power plant can be fed
with water from the lagoon, through various means. The water temperature of the
lagoon, and thus the inlet cooling water temperature to the heat exchanger, is around 45
°C. After exiting the heat exchanger, the water can be returned hack to the lagoon at a
temperature of around 52 °C.l Thus, the water used in the industrial cooling process

increases in temperature by about 7 °C.
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24D pe/l Not detected 30
Lindane ug/! Not detected 2
Methoxychlor 1/l Not detected 20
Pentachlorophenol pg/| Not detected a
Secondary Products of Disinfection
Monochloramines mg/l <0.1 3
Dibromochloromethane mg/| <0.005 0.1
Dichloromethane mg/| Not detected 0.06
Tribromomethane mg/| 0.037 0.1
Trichloromethane mg/! Not detected 0.2
Trihalomethanes mg/I <1 1
Microbiological Analysis
Total Coliforms NMP/100 ml <2 <2
Escherichia coli NMP/100 ml Absence Absence
Aerobic Bacteria Colonies/100 ml 2 <200*

* Typical value of sea water before treatment in the lagoon

t (Not specified in NCh409) Swimming pool norm- NCh209
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| arge anobunt of energy in the process. For the 36 hectare | agoon

Il lustrated above, in 25 order to filter the entire volune of water
up to 6 tines a day, a building/area of about 1 hectare may be
required to install the entire filtration system naking such
constructi on and mai nt enance unvi abl e, and thus, any associ ated
cooling systemwould not be economcally feasible. Furthernore, in
terns of cost, afedn deReenficAbls@xihgs ehd e oftRO¥RsenBinCEMIPA hassOVerdl Sdvantages

provi ded bel ow. 30 Description Installation costs Monthly operatin

Bost s Tradi t1 ofkT iSRG A9906H SERs (W1t nEdes suglfing the, gessarion (6§ & Pyl

the entire wat @rviNAhbWE imp4te of WRDSaring Lodyitbrh QLS to+eifi@N therrdal RBIRIIBA BncPthe
surface Operators US $12,089,916 US $536,607 wup to 6 tines a day

Mai nt enance5  suction of aquatic organisms into the industrial process, since the illustrated system is a

recirculating water system in a closed circuit that does not interact with the ocean or

natural water sources; low installation and operating costs compared to cooling towers

and other known cooling systems; the possibility to locate the industrial plant in places

unimaginable before, due to the low consumption of water from a water source — it is not

10  necessary that the industrial plant be located near the sea or other natural sources of

water; and at the same time, creating a large reservoir of energy for many other uses, such

as for residential heating, producing hot water, and thermal desalinization, as well as other

industrial, residential, and/or recreational uses.

15  Due to the low cost filtering means, where only a small fraction of the total volume of
water is filtered (up to 200 times less than conventional swimming pool filtration systems),
and the reduced usage of chemicals (up to 100 times less than those used in conventional
systems), it is possible to maintain these large bodies of high clarity water. Using
conventional technologies of filtration and disinfection would not be economically feasible

20 for containers or lagoons of these large dimensions.

A conventional pool filtration system often filters the entire volume of water up to 6 times
a day, imposing high costs of installation and maintenance, in addition to consuming a
large amount of energy in the process. For the 36 hectare lagoon illustrated above, in
25  order to filter the entire volume of water up to 6 times a day, a building/area of about 1
hectare may be required to install the entire filtration system, making such construction
and maintenance unviable, and thus, any associated cooling system would not be
economically feasible, Furthermore, in terms of cost, for the example presented above, a

comparison is provided below:

30
Description Installation costs | Monthly operating costs
Traditional ® 540 pumps US $12,089,916 US $536,607
Filtration o 270 filters + sand
Abuildingof aboutl |, 1 hectare of surface
hectare to filter the o t
entire water volume * perators
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270 val ve batteries Energy consunption 9 Suctioning Means Each one
noves al ong the bottom of the |agoon, driven by engine propelled

boats Boat
accessories

$20, 178

10

13

20

Mot or  Suctioning Device Suctioning punp Hoses,
Fuel Flocculent Operator Maintenance US $226, 494 US

upto6timesaday ¢ Maintenance
e 270 valve batteries
e Energy consumption
9 Suctioning |« Boat US $226,494 Us 520,178
Means s  Motor
Each one moves along g Suctioning Device
the bottom of the -
lagoon, driven by ® Suctioning pump
engine propelled hoats [*  HoSes, accessories
o Fuel
¢ Flocculant
e QOperator
e Maintenance

By using 9 suctioning devices and the system described herein, the installation costs are
reduced by about 50 times and the operating costs reduce by about 25 times. Hence, the
containers or lagoons represent viable and cost effective options for providing cooling

water to power plants and other industrial processes.

While certain embodiments of the invention have been described, other embodiments
may exist. Further, any disclosed method steps or stages may be modified in any manner,
including by reordering steps and/or inserting or deleting steps, without departing from
the invention. While the specification includes a detailed description and associated
drawings, the invention’s scope is indicated by the following claims. Furthermore, while
the specification has been described in language specific to structural features and/or
methodological acts, the claims are not limited to the features or acts described above.
Rather, the specific features and acts described above are disclosed as illustrative aspects
and embodiments of the invention. Various other aspects, embodiments, modifications,

and equivalents thereof which, after reading the description herein, may suggest

themselves to one of ordinary skill in the art without departing from the spirit of the '

present invention or the scope of the claimed subject matter.
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By using 9 suctioning devices and the system descri bed herein, the
installation costs are reduced by about 50 tinmes and the operating
costs reduce by about 25 tinmes. Hence, the containers or |agoons
represent viable and cost effective options for providing cooling
5wat er to power plants and other industrial processes. Wiile certain
enbodi nents of the invention have been described, other enbodi nents
may exist. Further, any disclosed nethod steps or stages nay be

nodi fied in any manner, including by reordering steps and/or
inserting or deleting steps, wthout departing from 10 the invention.
Whil e the specification includes a detail ed description and

associ ated drawi ngs, the invention' gagppe is indicated by the
following clains. Furthernore, while the specification has been
described i+ Aawgma@é popidiag hige micobieleaicet auekity chading welestoaandidystrial process,
nethodologica{eg 5ﬁ%a'”5 are not limted to the features or
acts describedl ove the specific features and acts
descrbbed above axoetattesiot deww cagling Mates ttheatontzine agpecisisg 4 Bottomufor receiving

enbodi nent s of Eth arg&tlon Vari ous ot her aspects, enbodinents,
modi fi cations, and egurval ents thereof which, after readi ng the

description hereﬁamu@myesmggﬂﬁﬁaﬂﬁemﬁehmes to one of ordinary skil

in the art w thout artin fro he s irit of the rese i nventi on
o the atope bt At CERET i s el bt broctes OGRS ALl oA s

for providing hkﬁhmmham@bmﬁk@@MﬁﬁkdauahmﬁYnmgol|ng water to an
i ndustri al process, the system conprising:. 5a container for storing
cool fhg wat er; taﬁae'ﬁ'ﬁﬂf’&‘l"ﬁ%'t“”ffﬁﬁ?frar"%‘iaﬁg b&“ﬁét’?rﬂﬁftf"(ﬁ'rmeraé%el vi ng

settled particl @Snotfe bRAGH M8arsitglenddinglahgihe WBHSH of BelchRaif @ HnakNebning @
coordi nation neans for tinmely activating processes necessary to

adj ust par armet erceeling WatgecoRERFINEFEtIRAPEFCI t hi n predetermined limts;
10-a chenmi cal . aRRrbSting HeaFERASodHL kHAhESe B croRGn &AL I b B0 MRATS:

container;
15 - afiltration means for filtering the cooling water containing settled particles;
- acollecting line coupled between the maobile suction means and the filtration means;
- areturn line from the filtration means to the container;
- aheat exchanger inlet line from the container to the industrial process; and

- areturn water line from the industrial process to the container.

20
2. The system of claim 1, wherein the bottom of the container comprises a membrane,
geomembrane, geotextile membrane, plastic liner, concrete, coated concrete, or a
combination thereof.
25 3. The system of claim 1, wherein the coordination means is capable of receiving
information, processing that infarmation, and activating other processes.
4, The system of claim 1, wherein the chemical application means comprises an injector, a
sprinkler, manual application, a weight dispenser, or combinations thereof.
30

5. The system of claim 1, wherein the propelling means comprises a rail system, a cable

system, a self-propelled system, a manually propelled system, a robotic system, a system
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a nobile suction nmeans for noving along the bottom of the container
and suctioning cooling water containing settled particles; a
propelling nmeans for noving the nobile suction neans al ong the bottom
of the container; 15a filtration means for filtering the cooling

wat er containing settled particles; a collecting |line coupled between
t he nmobil e suction neans and the filtration nmeans; a return line from
the filtration nmeans to the container; a heat exchanger inlet |ine
fromthe container to the industrial process; and a return water
line fromthe industrial process to the container. 20 2. The system
of claim1l, wh@d& forh ReiiRMcE WAL With&nGRBhA NRdatif® BWVide SAEh & ERIFR! 8Ng,
geonenbrane geotextile nenbr ane, plastic liner, concrete, coated
concrete, or ETUHSPREErSh t hereof. 253. The systemof claim 1,
wherein the coordination neans is capable of receiving information,
processing that information, and activating other processes. 4. The
system of d.-aflm systemﬁvéncbinhl.tmreimmfdiaa\tioapmahta:nﬂminesrﬁefartgd@oﬁﬂsniascesd

Conbi hati ons (AHSAPe s o T Me ARRML AR AR ol dh SPETCST O

propel Ii ng means conprlses a rail systen1 a cable systen1 a

sel f-propel] e nua pr stem boti ¢ st em
2 system 34 T Pran & A heBoRRe BF iR ndng s, » foTHee
fl oati ng devi gipe winighisiagar@mgstaral, o0d cotnb@Rfidn thatebfon t her eof .

6. The systemof claim1l, wherein the filtration nmeans conprises a
cartridge filter, a sand 5filter, a mcro-filter, an ultra-filter, a
nano-filter, or a conbination thereof. 7. The systemof claim1,
wherein the collecting line conprises a flexible hose, a rigid hose,
a pipe conprising any material, or a conbination thereof.
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