WD 2010/ 074770PCT/ US2009/ 036809 EFFI Cl ENT FI LTRATI ON PROCESS OF WATER
I N A TANK FOR RECREATI ONAL AND ORNAMENTAL USES, WHERE THE FI LTRATI ON
| S PERFORVED DUER4A0SVALL VOLUVE OF WATER AND NOT OVER pelipussdbdbdsdoy
OF THE WATER FROM THE TANK 5 FI ELD OF THE | NVENTI ON The present
invention describes a filtration process for water in |arge tanks
such as fountains, EE@EN’Q& 'El,oégé’&(éc%%qFaWégEWW%TéWKFOR
i nvest ment and oper REGREA ALAND AL UShe YWHERE THE

pl aced into recFHaARAREONIS RYREGRNED OVIER 4, SMAdL In¥ Od UME QR WA TERe s
cl oudy in spiteAdD NI Q¥ER TUE TOYAIATY QR TIHE W ATER FROMEFIEX ANK
solids in the water source. The environnent adds dust, soil, organic
matter, etc., to the tank. 15 Ho I | e of suspended
particl es causing water cloudi ne!@ﬁ@g%wlﬁﬁmt abl e growt h of
m cro organi sns, ehpeedsatlinvemicd desaitgae Mtion pacessfboRatelyinagendkd, n
nature and which finpd suitable conditions of life in {hese aquatic
medi a. Al gae aMehas ipapieins rglestipe seolpipepls and ekes, With lewinyastmsntandi de
range of envirgppeptabsthabitats. They are photosynthetic plants
contai ning chlorophyll, 20 which have very sinple reproductive
structureslfand their tissues are not differentiated in roots, stens
or real |eaves. The average single §§ Gk 0scopi ¢ single-cell
alga is about 1 pm Al gae are found%é%@ﬁﬁgoﬂ%@ﬁmrl d and they can
cause probl ens i n Whakegaterix placed inmirecrgatimhgae otraumeniablagksf tHetwapsroltee m

Al gae are single-cell ant .25 organi sns. Whi repr.oduce under .the
N oht of Cine dhromes g R seifn et SR R RSP PSR itios s
water. Their nhewamkssiirse. SIReBFirdHnnt Atk A 0desl] ¥rohils fiait@letc Nid tAOTaRK.

and ot her bodies of water, by wind, sand stornms, rain, etc. They grow
rapi dly i nlSst Joweierthy waingawie phaspeaded paridecrausine water slpydinesa icptten
tenperatures ahoye.ifle HRGH GaRicAPNALSs, Bcial 04 Shicl] BRYbrGAY
interfere in suiet am e ?ﬁat rati olr(l; and 30 (’:(E)grtjgfl Qfgﬁrggfgncrégse tﬁe ty
chl ori ne denmarspréed ipodshieang shich. finflseitghlesmdtiono 61 ok os thkset agyatemdedia.
nitrates in water Qrono eLr ar . | ankt oni.c _al gag are

i ngte cel ed m cIERoR £ vt QY cpars BUATY! ARG Pl BF e

t hese pl ants aswireihéemaithayitad) ulickyake shotdsetiieticylanatontdiking chiadophilhe

water in tgnhks t.u reen., Less frequently, th can turn the water
't o ot her 2ol BhiFe havgseimala Ry Rave nFuclires moh el sstis orenel SUMVARY
According to ofiffer@fff6d inQboth,Rems B @8 1cafes. TG aferhfe Y $igest rRicREQPRS S
for filtering water in tanks. The filtration process 1s_perforned

over a smal | virBe-celbtlgnis show Inp. dlasp aeprfownt drpundithprond and ideyeanepuse
The process i”&hb&%ﬁrﬁmﬁs@i ng 5 ultrasonic waves in the tank, adding
a flocculant agent to the water, covering a tank bottomw th a
sucti oni ng devi ce Exkinnimagiog tliganis adongafel problepw Algaharclsingletdeditpdant

particles 30 produce a suctionin eyi ce. eff] uent . di schargi.ng the
PRCti oni ngdereatans PR Foraih thf Hefnles e SR, mo) FRIRESGY, o7 g
t he sucti oni novegentia; aif dolili@d twatdr OWhéir micrssaopic epdrtsigatotinhdieblingtgted in

line to produce a filtered . flow and returnjng the filtered 10fl to
the t ankP tanks and other bodies of water%y wind, san stogrms, rain, etc. %Ley growra[g\c,l\iy

in stagnant water when they are exposed to sun light and temperatures above 4°C.
They can generate mud and/or odors. They can interfere in suitable filtration and
30  considerably increase the chlorine demand in public pools. The presence of
phosphates and nitrates in water promotes their growth.
Planktonic algae are single celled microscopic plants that float freely in water.
When these plants are extremely abundant or they “bloom”, they make the water in
tanks turn green. Less frequently, they can turn the water into other colours,

35 including yellow, grey, brown or red.



Accordi ng to another aspect of the invention, there is provided a
suctioning device for travelling a tank bottomw th water. The

suct i oni ngvwieumneer4gmwcti ons a water flow with floccul at edepagidosbRsos N
order to acconplish filtration of the water of said tank. The
suctioni ng device includes a structural frame having a neans of 15
coupling to a punp system a neans ofSWM&EMRW¥g with a horizontal axle
for noving around t ARaRn li th a
vertical axle for a&g%lyggl%%og &?égégﬁ%lnt tgtuSV\H/é epélg%’}o\(fﬁdﬁaﬁiéggsaﬂneans
of suctioning ﬁllenhgldzmeglraatpidsurmbﬁﬂtyatloﬁ peessiioperformedovea ammalh svatek

Che- ot 1 ubt or al O et FE shile i Bt lo AT Rapop ok gnong

f oregoi ng geneﬂtadsoﬂemwmhum&@dddlhgaﬂed:du ?ndamé W&k, desgint a&anan
are exenpl ary and expl anat ory and are .i nt ende rovide furt

expl anat i on ofbottpia Wi figpHng deviqeayHesuceusy Wit “P‘F}tbf]"@ﬂlait‘?dGJRES
25The fol | ow gﬁn Fed E&dﬁée@%ﬁ@ﬁ &Jﬂ:e PiUThA AR gifd tHe@héhomn device
application, are i1llu ratlveo di ment's syste%‘lﬂs hods
descri bed bel mﬁﬂ@nbltoam@fﬂmt mébmnglmel fikgringttheesusionies dﬁwqewﬁﬂumt/@cmu on
in any manner,

Hor ot b froffh ?&‘ﬁf?@Q@% ﬂ&%ng 119§to d)%@(?lg\?vgolflt%%ﬁ t@hﬁhﬁlgrﬁgﬁﬁ%&%‘}iltered
process of10t heﬂopu'lesbmﬁanknventl on 30 was applied. Figure 2 shows a top

view of a tank with a traditional filtratjon s

Shows t e bortt om of LI e asirsHURe iRl draniesd Sty o
the effect of debicé asrraneliingstahk ®6Gsth %ith vadddt! ThakicHBniak BcARSRALIEE 2
Figure 4 shows an upper and schematic view of the suctioni 2)? devi ce.

Fi gure 5 showsvaieriflonevitl feccplatsdnarticdesin ergdepto agcondish figfration of thervajiroh
t he suctionin Ej AWnRf SMet i ng
devi ce. Fi gurg @ Hoerhe Sh %\??%gv}q% 'ﬂe{]%&%g%@om nélagegﬁce “L‘S%]gure
8 shows a IfSr ompuplingo afpumplsmtgniamiembf whedlingwithfa honizongelged ofoi mgving

device. Figure 9 0SS- sectl W ctl g
devi ce. Fi gur &4 h‘hél\‘s\%%k %&[ A ‘°%¥‘V%Slbde’%gawﬁh %’e‘Pﬁ% i radhace'g
devi ce. Fi gur alishlacehemso mlly@mé tamk a/mains afswedohihp ohkdingetphuhliyfoft he
suctioni ng devi ce. 10DESCRI PT OF T | NVE The present
Thvent 1 on des R EITER AR LT SEORGH O LPTPIRSR IS IRORERS Yor

water from taniifeliSd'sld thSsthRUBIF AR, reflecting pools, public
swimm ng pools and artificial |akes. The suspended soI ids in water

preci pi t at¥® by neadisis &F b wersingd it bothdhsg @rpggmgfgle@%llﬂe@ﬁwtla@émﬁ@e and
ul trasoni c way g 15

suction with atgg(m:l ?gﬁt%{r}\&ydﬁg%/rﬁaggg &%h ls‘j'%t%} Sug%ﬁﬁﬁ%&%o
device is therpréwﬂ@ﬁm@dapumatamn‘fmminvmtmhes clamte,d elimnating the
turbidity fromall of the water in the tank and filtering only a very
smal | flow, which corresponds to the outlet fromthe suctioning
devi ce, conpared to the fl oOWwRBRIEFDESGRIPENONIOFFIGURESRI ti onal
filtration systens which_ filter all on&fthe tan_k vvater Al dltloan_

a necessar%ﬁ sucti oni ng 26¢fllpwdes dravingdiyrss: VaiRh "H@“& &RplGRtIGay

present i nventiOfiiukeatie SEEh B Ements sysfins 1Bl %t@@@‘d@scnmtl%lovphﬁpﬁgnbtm 0
tanks may becone cloudy due to a nunber of factors. In order to

el i mnate suspeenild linok fhgscensoH thesinwngiare in anvgnanner; ghish scongtshall be kased |
from tanks, f'c!ntﬁ@&lﬁm a%};g&d%gﬁa%{e usually used. Filtration is a

t echni que
Figure 1 shows a top view of a tank where the process of the present invention

30  was applied.
Figure 2 shows a top view of a tank with a traditional filtration system.
Figure 3 shows the bottom of a tank, where dispersed floccules due to synergic
the effect of ultrasound and flocculant application are observed.

Figure 4 shows an upper and schematic view of the suctioning device.
2



consisting in passing a mxture of solids and fluids, gases or

| i quids, through a 25 porous or filtering nedia that can be part of a
devi ce cal meml2modisbtver, where nost of solid conponents pErik&oinckidr €
are renoved. The uses of filtration process are diverse and are
found in many areas of human activity, donestic |life and industry
where industrial Prawesshomsatloweqgnd seheohtiaiicwl ofemghaneel supidgon withtheques
are particul ar] Xt'&nfﬁno Lant. 30Fi I tration has been devel oped al ong
with human evol Ut o, “6€ei vi ng nore theoretical attention since the
20t h Century. TheFihastidowcatftonnview df thetsuaidntny devizeess and equi pnent
is diverse and, i E'&?fnﬁr al, cll assifi c%i on cat egor,ies are not

mut ual |y excl usi vEBHFE hSTORER 1oV Frefew ofthe suctiopgdeviee-¢ i | trati on
devices and filterfutess dpwiiadnbeiek)it Ioriudialsb@lRn®f RRMQstfoniBl RYical S
for its use as filtering nmedia and particular conditions in every
appl i cation: fromFigupg? shoghsaiceess-seadiged sile virsnieithe suctiepingdevi¢d. t ers or
filtration funnel g. ti.08, . €O X systens
that are highly aﬁ%l?r%%de%?&é%Iclzﬁﬁ%eégﬁmfgede%ggéhﬁﬁnFﬂ)&“%e({éplgghem' cal

i ndustry and r ef niFigyrd Or shiivg lan vphen eicoaifah pdditiowat deteil yf the sudiiohink idengce.
wat er treatnent systenms for urban supply. Filtration is a

mechani cal or physical operation used for the separation of solids in
fluids (sugh as |iquids or gaspsyCRIFTION R TAH INVENTION media is
inserted and the fluid can flow acrgss the filtering nedja, but the
solids (or at | eadhepisant inyentionaleseribonancetfigient and goonomyic filtsption pracess for
separation i s \GAOSHARTALs, sIGORTb G And R EREIAS, @Iblﬁc@@rirﬁﬁh@p%bl%%n@nd
medi a thi ckness as well as the nechanics that take place during the
filtration. Geéiicigliigkes. Bhesuspendedisalign inwaernsecipifae by means of thespeirgic

has several | %ﬁﬂﬁg' J

direct inter cga\éﬁ{;rg?\ﬁ?o#?l%&g%%ﬁ an c!és%@f?a&g% %@F 1" g?é?ﬂe:ﬁﬁc%ﬁ#gﬂorftﬁg
particl es 1ar e tadbmdlyl sectiom widl 4 stidhieg devikh, I(Theohtdetnékad dstiofing Hevice is
filtering nedig through which.the flow.|i.nes e, passi and .t.he
Fenmin wit el e BEHERRuEd 60 Tk it BRegh S mBR Y B A o Ny
main filtrati df teaeiiandURtring GRIgAtAty sndll flod, wdilch doftesidnistoltieoliRbfrom
known passes the fluid perpendicularly through the surface of the

filtering medithe SuppRing devis: eprepared todhe dovws thatgyre requigs ie traflitiop) fiksation
coffee filter syyBat WnfchGfiteRhiPoftRE BnR StceN AUlBORAIL! £hecelshlySubGGiMY aue

is limted by particle accunulation in the filtering nmedi"a surface,
whi ch i s fa0naldeyichfayekenmplisitag feaprpcess ¢f the prgsindinvemrontihdesotitedr  hand,
passes the fluid tan tiall hr. h q5]¥i [ i | t
is the fluid s pr és§§%g a\‘?\/ﬁ‘fec a%f?%\%’gl 1|m{°se (;%re%@ge {rﬁgdyﬁ“??%;.ﬁ&ﬁl?\er
thi s case, theffatdrs.clreaderasaliminate sigpegésl solds dukbhas dpak, thing o gdnicanateer,

bl ocking is slower. However,.this technigue is .used for.very
el 1 part cf &b FEBIBnAFARBRRAES GRS B THHOT AT

Addi tional |y, doRéistingifpadiingfal thixtudd bsoligodhdnids, a5sd &d IRfliRCEBAuhAY t O
the pore size of the filtering nmedia: 30- clarifying filtration: when
the pore dPansroseusios fiftering medip akc be paroga devics Gdfed  filterawherg magheh
the pore di amelgh chiipdfRAR of HAMniYntdard Bmoved.

The uses of filtration process are diverse and are found in many areas of
human activity, domestic life and industry where industrial process that require
chemical engineering techniques are particularly important.

30 Filtration has been developed along with human evolution, receiving more
theoretical attention since the 20 Century. The classification of filtration process

and equipment is diverse and, in general, classification categories are not mutually

exclusive with each other.



mcro filtration: when the pore dianeter is from10 nmto 10 gm
ultra filtration: when the pore dianeter is froml to 10 m; -
reverse osmos@Eoomm@n the pore dianmeter is fromO,1 to pcfMs2009/036d403€
efficiency of filtration depends on a set of variables, such as
pressure, filteri n% medi a, viscosi t?/, ;%;per ature, particle size and
concentration. 5| Ahgseatye] filfmtiarndevicas slttrslﬁapwebyat)@e'ﬁ @%M@lahka
significant t

of granul at edrb%li(fiﬁ atérnﬂs iﬁplt“%\é{s ﬁfteﬁﬂér%x&ﬁﬁ lﬁﬂpﬁ%{%?m\?é@ﬁ ?1%9\2? es
an increase i mpphcrﬁpbmgfrpmessﬁpleﬂe\dcmssunbbs dlcﬂmitm mfﬁeesﬁltgmdrlﬁ(tm'ton funnels

i ncrease of t lterin I n ot he t he e is
charact eri zed K}fa oTaiory § afﬁllﬁbé%'%‘tﬁﬂémé‘li 37 %Wﬂ&%%ﬁ'%ﬂl@mam sk e
is even dear eagebse LsbdRfi BRlpefBoheMRAI MLt M réfinkCRABIZA MhluE Bdtlyst

starting at |ow pressure, is preferred, althoug ecause of the
wi despread usdeeeRent dinkingayateriveptnaggt systomsrier whaesupelyul ar conditi ons

are variable pres ﬁﬁ{rﬁlcﬁﬂga {deBif¥nica ortqggﬁ?:flr\ﬁpa‘gh&{ %egg& tﬂa@%&ara%dfdes

considering the characteristics o ering me mean fl ow
is inversely ﬁpﬁwmtﬂumsa&uctx@stlmadsamm) of whizhe fdiednglinedie i ipserted and
15pr oporti onal t.he uare o e.area filtere As a_resul

of 't hase t o var Puiegn A8y 3hSebe BllFuRmBih bufebiids RO el oE Rt
it will beonoteeretdigdd, Ustalfyl, ehy skisardtiones Sodkideretd dppotipletald deperidb of the
square thickness qof the cak t the end of the proces This |
observation erftosf §iz qndgpedip Fiﬁ‘?f'%?‘&ﬂ'ﬁéft 9?‘%39}‘4“&51‘1?1"& EPPE%\&Wgﬂ‘e

achi eved w th {1395 elwihh tﬁtra‘f%hlﬁn;c@és'}hé Hit&i3e8ia N@‘Q&%ral layers, but
resi stance exceeds the resistance of the 20filtering nedia. However ,

ot her fact or s,otkaarechanisntpearg almslrwelvp@@@h@s direct irercephivn, diffesionsingdc har ge
difficulty a“GL L@ﬁf Péét fm%uh\i‘é %%‘H:ltes‘?ér'e Qte?b‘tkrt%%lfo e ldhdin eé

practice it is pre rre ovvor er con|t|ons vmt thic
The filterliSng dfitimiltening media through which thesflowlinessed pasmg)puithey)nmalrt o

the filtering v he filtering tenperature is increased,
its viscosity |@5@Pi%s%%rsﬁdﬁeﬁlé%@§met He"¢iltering flowrate is
i ncreased. Thehefefagcivoahaip Elttatioh @chhigeeson cake resi stance and

filmis remarkable. Even small nodificati ons of the exchange of
particles affect the* cobfomfafiliration,ywhighelsdag hest lgiownpassenibe é%l st ance

and maj or changeﬁ ﬁﬁdﬁgﬁmgﬂ ”%-Fﬁl'eQﬁﬂfé&%fth%%@ﬁu%ﬂ@dlﬁeﬁ* Oned

above, filtratio e process, Sspeci I ows
are filterdd. useﬂnfoopmmémtuaﬂorawﬁc p@@eef'slter&ad&rtldamk@etamd 9ﬁ1ter

public pools and rl%‘ﬁ} 13 lﬁut&{ m?[??ﬁ'@ géri%%ﬁﬁlﬁfah?ﬁ gngt?le ?iﬂgnfgqggdlg ¥tﬁ}‘a§g5

are used, the Ia
filters are the mmﬁxﬁllgrmmckade nost used in fllterlng water wth
| ow or nedi um charges of contam nants, requirjng particle rem)val of

up to 20 pm of size.® ThdaagsajidtiEatiopasn the pher handy passes theffyid tagagpjially
water are retai nﬁﬁloac/]gﬂeme HiRG PRI, QYBEe. At fs'tﬁéﬁﬁlﬂ’@.%ré%ﬁﬂe Q,imﬁaangwsﬁmﬁ

the filter is | oad wth i urltles reachi n r edet er m ned
charge | 08, t hectopg tileﬁlteradn Bus vasgdhepaticdes ngylampstangamai flog andhthe

filter’s blocking is slower . However, this technique is only used for very small
particles, from one nanometre (nm) to one micrometer {um).
Additionally, the types of filtration can be classified according to the pore size
of the filtering media:
30 - clarifying filtration: when the pore diameter is from 10 to 450 pm ;
- sterilizing filtration: when the pore diameter is more than 0,22 pm;
- micro filtration: when the pore diameter is from 10 nm to 10 pm;

- ultra filtration: when the pore diameter is from 1 to 10 nm;



The filtration quality depends on various paraneters, anong others,
the shape of the filter, the height of the filtering bed, the

char act er i sto mso/@mebogr anul onmetry of filtering mass, thepftisiaddzesho
rate, etc. These filters can be manufactured wi th pol yester resins
and glass fiber, suitable 10for river and sea water filtration
because of their eovptserenesswhemthegoragdizgnetens ifiom O,Atosbnmt ai nl ess
steel and carbon steel for enbodinments in which a better resistance
to pressure is required. The use of filtration systens in
ornanmental and r eQheafficteney of flrkiSorsdepbnda nraakt cfottistdesparh as pueskure,

swi mmi ng pools.is wdely spread worl dw de, however, when.15the size
of these tanksiliEnE FEAEAUSPSERICPROHIEEnRAticle Fige andfoncnition. ¢ nei ¢
scale. Thesfirst I gaﬂefm,upme irferdabétin paéssiite Wads RVLSEATB Nt RBaRAL R
costs. In fact, in the world there are very few recreational tanks
with filtered orditeatiopratahic is heign of gemilaed ¢aknéorpstiometioveven foy thigksioe
pool) and tho : I i ts.
20For exanpl e,s‘%lr)?hll?e:&%sﬁglg ;[ntecfb‘ige]?inf‘ﬂlgg{)ﬁ?%f%@gr@rd géssglgé%?(?g %%ggaﬁni um
wi th a vol une iofrege 00 hedBteringhBowalif otherrcasasghe raltees cfaratfized sy 4 eritical
required to neet the.rec dations of .sanitary requlatjon for.
(F1tration i n TSUEYFEOBGHoT RO e QR e s o1g™ Jarired H pBelifrandiingst &
for this tiype odhstimtirhtd] shgtiny 2100 brebaes iSgefztred, ithbuphtbeddusé sMRst ment
the area occupied by the filtration systens, the conplexity and,,
25especi al |y, YHEPERE st ohfgneidegebpumping pysifise the regiar sonditiofis agcisFgble
probl em whi ch goapki.a@fes filtration in large bodies of water and it
is related to'the difficulty of honobgenously filtering the entire
vol une of water. [Thean powtsi qwhihpt, bovdes spnsidaning shethampiengiss af thefiiltering
suction and o [ ' j t i I 1l
honogenousl y p]lq ?dt?i‘gzlg |nc}%;no vi’%?%?s% {Jfgog%ﬂvgtg EPtﬂ%\%ﬁ?‘?{g\ég%%ﬁ ag# 81\%\%%1&
i ncreases liSn obpovéonal teahe sifularearfdle oéa totbe Mtarti dis apedulttofilesdtwn ted to

t he surrounding .ar.ea_.a it has n f.ect, on the.entire volume..This
ol s that AREEE & Hntrmesaine g HaE o eltns S bf Rorde g Bunowis
number of suctiheseiprofbgioRa ¢t RQtand thidkHeds ol theleblo ¥l €t end B thetpygrRssof
system has hi gh ,pressure | osses and al so generates short circuits in

the flow of filhiyefsgrvationsentailsihat snaximymn productivityis theorgtically pehieyed withe s

decreasi ng t hay&ffchicdseifya fry RS HHAIER MW hdse hestshiicE SRR T RRELARS the
above, it is not economcally viable and very inefficient to maintain

| ar ge wat €0 bddiesiog wedia. Hawaver pibar Bytorsesnsh agthe tinkretp e¢gsnerate ey cakg atse

no large filtey I l; 2 ' ' ol
world o | n SRl oo AT will: HRSRESh bR Bk th Slico
Regi strati on Nspmeénredlio #8rio@vler evniditions with thieket eakes.owar d obt ai ni ng
| arge bodi es of er. for recreatjonal use, which describe .OCess
for Jant ot ng (i - e SHARIEART HE6 AhTD P IS H RS PRAPGEY S leHne
bodi es of wat gfischéity.r ecreati onal purposes, such as | akes and pool s
wi th excellent 10col oration, high transparency and cl eanliness
simlar t@3%those dF thobltaingtempapiieds ingwasedyits Yisqosiy is gsereased pucs bences
for bodi es of tﬁ@hﬁé#dg@f&?ﬁtéi@%ﬁé@ec@oo nB8. The present invention

a

defines structura tures such as skimrers for oil elimnation,
wat er col | ecti on $)hseHent of partitldisiag onleakzirewstancy prd fibmis reargatge.oEven
l'iners, circulatiQn st.ens di tive, i.nject.i regui rements for
suppl i ng. vt e Ao SHELERPoARE R fiflak of BuhiBhEilnePthe LERMOTTRY Suidin,
and fl occul antfsr cakbagsitancatebmajor Elaggds aflticbmpagsibilityes and oxi dation
processes, and a %uc ioning vehjicle dri \ﬁn by .a boat. )
30 or the reasonis mentioned above, filtration is not a simple process, specially

when large flows are filtered.

In omarnental and recreational tanks, such as public pools and fountains,
diatomaceous, cartridge and sand systems are used, the latter being the most

common systems.



In Patent, CL 43,534, an open systemfor water circulation is used,
therefore no way to retrieve water is considered and no type of
filtrati onwasedz7oNor is the problem of biofilm sol vedetf@iondSes00
fornmed on the walls and bottom of the tank, which 20 is elimnated
manual Iy in small bodies, but which is inpossible to acconplish in

| ar ger tanks. Syinbikigrarrsithe dlempriehetare mostarsed mvfiltesngivifee wgthow pom

t hat of Patent_ (. 4 e a i t
appl i cation, am%)uwrﬁggégesf?qﬂg ?tgﬁhg%ﬂgrﬁ@ﬁghé P@{%}lgf %%F?lﬁfgﬁ 3 gpﬁ%ﬁgsfzg'r
t he recovery Ofhewaspendetl pafiolds thatlatesdaimeg Byheat@iiid retrined khewdliogpasstivasa
occurs with expensive te iltratjon systens in tanks ltiown to
dat o, “nor i oCHFEged REseie Ghea b lvite RS P Gyl erchiBBBur s i n
the patent smerjreduRemitd QYfge Wk, ik filfHR CaEte lepéi@BitedisiAfps@EanyBhBingand
eventual | y the discharge of water with sedinents to natural flows. In
Pat ent CL 43, 534, Thp&ltwdiosqusldy depsads derianeiparemefers samang oghsr Hiesbang
filtration 30 . t eftlel . i m
and,  obui ousl y RHEGE 1t FE it ARrFE bl U aDlert G ot Eh BBk
sucti oni ng t heiltzoing omssfthe fltrgleomrawnéts. in a ef ficient way using | ow

water flows (a critic oi nt _when.the .out.fl ow nust. be filtered) .i s, a
conpl ex issue bec;ﬁ}gsga#fl Scsaﬂijf P@H&?cwgtmhhpsogyeé{éy?ﬁl&ﬁ a%%%lgﬁ%{bﬁr,%w@}e
\t/vﬁ Cﬁver kt1hne Lfaf geer aud faclaoeaaeremdatédmgfeemé of @eis ﬁcﬁl‘hﬂEﬁfres\iﬁtﬁ?ftd &riokibh.ed
ich makes the water cloudy. an ecreases the systemefficiency. In
turn, there ar®lSe8ambsss sgs! aa%aawgﬁ?ei{wyl e@mwdpmhiweﬁgﬁrﬁastwé%%
amounts of fl qpedlR fqh@&auUse of the costs, given the |arge vol unes
of water involved and sanitary restrictions. On the other hand, the
characteristics offhensesoffduptinarsystemeinnansental apd eecreational fapks sugh as

filtration. 5 Ut | - f 40f i
witer 111t r at Ponet o Ppale aRFoiEiing QIR oMkl B RL A ST BERRARG, |
entire volldne thé simavithesesanks cainsreased hwd problenme sewetgedlys lienistheinsdale. t he
devel opnment and vetificati.opn of the.j.oi nt yse of .fl occul an nts
and. Ul trasound. wire g omRteds thatSphizh diyerteu i ondains Galsn S oo
the tank, sepahaivefldticpdareaely fok hexeatitgh] @k wyth Flieied vhddd o€ midye than
suctioni ng device ;8 speci al Ly desi gned which can cover |arge
surfaces in a sMm ¢heelume of HeRlympig RaoDRndithase piogast erthgse velymgs have
because of thq]iéﬂJ)I;é}ﬁ{n?chQI ity, with a sinple device such as a sand
filter or another small” and econonic filter available on the market
usi ng smald0 concedor enamms 10f a ageraflanepkin aThsdentip] Gopndehipmpith a
ultrasound in oS3 . f | e Ssuction
wi th the suct i‘!c‘))%i{r%gs%w ce,’%l}\égga\,%ﬁ?%/o\ﬁ%%o gﬁfﬁéels}lr%}u%g foor?ilgécéftﬂﬁ ar ge
and di sper sed mktowneldations dflsardasyreguietiorafor fifjradiol irf publiepoolg, Thest al so
all ows the application of ultrasound .that .perm controlljng the
Growth of bt ofSPRHLTR Ypyies Sie TGRS RIS S DIRE LAY Ik RTEISE! SEHeER PEe
the al gae sti GkitfaPiniéseme] ths arA dcdiplcd Ot filtdort Stets, & corkpledity 4] S
conprised of l|ayers of bacteria forned on host surfaces, creating
poi nts of Zoadieieryetheopeaiiggeostshat are hard to di sl odge fromthe
tank's surfaces. [pfydBeaRdiass bitn] HARRA LB MBS 1Y GMarden®
formati on of the base IéyeF o? %iogélgfbmto avoi ﬁqﬂav}/nglt e rra{agérei ty
of pl ankt oni ¢ Hodizaof wgtebaud it is ralafed dmthis diffimiltypfheswetrmublz diteringtheentire
strongly adhesj ilidty to.grow gn surface, .The base | aver of
b1 of 1 ' begt neroranf SRRk 1 pRUBEHOAI, b §5ooi(iR siapR apd e ol
cl eani ng a surdfafsehage isnaneiighad acliew ehtive Mithdpehbssyafildationé ff alirofate

ul trasoni ¢, waves in the f|occul ation process, the process of the |
present i mfent V3" if tFaE?chmgn%?@ flefef‘w; ‘L’ﬁé?fﬁ)lieéf hegretionpRint
turbidity in gengh@l td theSiryéinging afdaiill iiHa@Aé bifedt BRER\EMDR violifne. This
floccul ation efficiency due to the effect of ultrasound in

coagul ati ng f|iswies hat scompex costly retwordoof Bipes withvddres nurpless of aiction
and discharge points must be planned. This type of system has high pressure losses



obtained in the level of water clarity with nuch | ower investnent and
operating costs, since it uses a synergic system between the
suspended mas ta1gba7fol occul ati on and sonication, which i §C?}%§!{d0¥/036809
suctioned off by the suctioning device due to the 5formation of large
size floccules that are individually fusioned and easy to suction

W t hout the praadelsogermfratbi shbitlcirsuitsnal theel foow effilirate dret, the datreatataynis fltered o
the quality of seqlment economc filter that is

readily avail aY%2 (Swietsh%ecﬁeﬁ?lﬂ%ﬂ‘a %‘il?cygg&fﬁy%%d usi ng very | ow

level s of floccul &pithe rddbdrishidntibiied abbvd, &lié Act cdtMomicallyVedble ANt age
of the total water, volune corresponding tq the outflow fromthe

10suct i oni ng de&ffigigntde magnjaa laes watgr l?Odieﬁé‘f“h ftratenaystems.cind Hierefere thesan
that with &radidjop etﬁbé?édqgﬁ(stf@gérmiadrl]érﬁ r tdReafiial & ik afbivdia, wat er.

The present invention provid | cient and econom c
filtration of wat &rthesiate of thesark thephis (ChilednePatént RegistrasioniNunder CLAJ, 534t

on a small vol t er.. whi gh
conprises the 10 ovmn%%t&g Oé‘%g(%l%%hm%m%lgﬁf%g "‘fattergsréﬁm%}tﬁ)/geleuge’ivﬁ“?%e
t ank; b.descilbes i proaess if@rcabidiving (izg dmstalliny dndenaimthiging) large volnes or
covering the kbtto wth g s ctlonln devi ce, é\'hcl Fctlefnsa
water flow wit ‘FFB Wi é&%ﬂ&P?#ﬂin@ow exdalkss gad pepls with el

l'ine of efifyl uQBloration, high transpa@ncyiﬂd'cle%ﬁhﬁlﬁs §1Hﬂa%ftﬁdé63fp$dl§a¥ tHprlcraf'e
suctioning device fromsaid |'ect i g‘g 20l'ine of effluent; and

e.- returning seafevith lopiegost eme@wlx &r bpdies efrykater largenih@f LRG0y, The psesens
f th
a) o e pr e%ﬁ%nbﬁ‘% %ﬂlcttlnﬁ'l feétg{ H'astsxﬁﬁ\&%?s R il %L’ft"?%’m%g&t 2

period of time from 4 hours requency
100 kHz and powalection svstms;@mldmg)mtal& t)rpesdasld\ﬁblozﬁﬁléiesr alidujation syssnesp

a) of the prese ven 0 RLOS he ul.t.rasonic ves .are 1t
over a por| od S Ui Plesfh BEREESS e it Bupb iR ESARH St Pl Bl R b
20 to 24 hour salts, use dfhdgastitiescamdiioccul@ns shange rdies cfickl @ated) vdditivdstaad
devi ces. These devices emt ultrasonic wa inradial formin a
range of 180 aﬂ’fb‘ﬁﬁf"ﬂ Rros*siTSs %%‘CB‘PH‘E%YFhﬁﬁ\i? a‘?‘éené’(y agi"a? adi us,
therefore the eni Iﬂpgterﬂem,qg%wfan%&ﬂ@ﬁ@m fér%ﬁé@@lrfﬁiﬂﬁloh@ﬁﬂfb@Qh&%&W
the surface of the water and spaced by a radius in a range froml

to 150 m so dalowaHe reEeve watpdprensidercdard ne baewd fltraten ériised. dor is the
ul trasonic Wa‘r/Pg&olﬁr}é%Pﬁio!ﬁYm syivEd ﬁ%ﬂQF&m‘é’&%ﬁ &&V'E’%Iﬁ%gé H&Eo% Bft%}aﬂﬁ%ﬁlal

the tank's r I'n case of a tan Iameter [arger
t han 300 26t eris elimingted trraaliallysinamell bodies; btrhwelich tsénupoaiblq)ioabéommphshan be
formed that allows1 roviding emtter devices in the center of the
t ank, S|tuatec} AL ?‘[ﬁ(ﬁt the entire surface is subjected to ultrasonic

waves accordi ng ttrhtahmcmepmthﬁzegemé diffeen® froint tRat ocﬂembﬁt&:wssasm The
pur pose of step S%ﬂgf the ent invention process is:

to
decrease the & B‘Fmﬁia (5%1 Reesenjpatent application. Alo C@é‘lﬁﬂ@ﬁé’t‘i‘tsyﬁm 1s

suspended sol 'déﬁnécﬂthﬁﬁll%@vs foraké RBovenPo Swtd WilhdLg ﬁRérﬁngﬁéerﬁﬁ‘éiaﬁE wafddl
i ncr easi n%seffl ciency of subsequent Tiltration with an ecol ogic

met hod at 250w & @seursiyith kxpragive wates filtrption pystamsdn itanks ovghierdatsahor
products and "Rl Bl e WiRkr Fofdhe RGBSR A asl RUBREHBDhIAS F@fbned

above, which implies larger uses of water and eventually the discharge of water with
sediments to natural flows.
In Patent CL 43,534, the water is discarded and it does not comprise a filtration
30  system, therefore the efficiency of the suction system and, obviously, the filtration
itself are not critical. However, suctioning the bottom of larger tanks in a efficient
way using low water flows (a critical point when the outflow must be filtered) is a
complex issue because the suctioner must pass at high speed in order to cover the

large surfaces and therefore a sediment cloud is lifted which makes the water cloudy
7



10- to elimnate biofilmformation that is usually fornmed on the
wal | s and bottom of the tank and that is a source of al gae grow h,

whi ch makeswd fgonmeroof the suctioning device nore effi chepiysAnshsssos
decreases nanual cleaning of the walls, generating a synergic effect;
- to decrease the amount of flocculant and facilitate al gae and
particle 1500a1gdﬂearba3es the s:gamecﬁiclehcbr Indurpythérefarcogrondraiciland orpuletdri
the suctionin the suctl ni ng
devi ce easi er%a{i&mff@ ftnﬁlgmgy‘?{é? g'i“cm?e? ?ftttqtcmbaq%@vgecﬁusﬁﬂtfr KGR E tgs and
floccul ant, baggeseluinbs 6f wittrinsolodl Bidshnitry witgietions| Onalié @tﬁeﬂ/}dahﬂl, teasy
suction w thou eneratipng, a suspended par lou fQrmed when the
suctioni ng de& Cf%%f»eplgﬁe%%meflbawe?tsgﬁ@tﬁéﬁ Fratl?lac. litate

filtrationswth tRheoHRen %s SleBhiRdTeNte hilobleBl & e%ﬂdﬁﬁb'tva%gﬁlﬁah&??dr
flocculation; and - to elimnate turbidity of the tank water al on

with the fl ocdugentenksprishaut Hisinged pifilteriag the)engite wolmpeDeaerss opcurhwith
present inven t ' g %: re
pref erably, séﬁlé) F%"%P S{el.ﬁ mfgir1 ﬂ-{@sdegéiﬁﬂﬁ Eg‘%‘?ﬂ%’bﬁ? ca %gﬁ gsel\&

pol yel ectrol ytfh)cc@m&fagetmbdml ulﬁr:xsomtdepfhh:h gaﬁeratla:edxppamdébcnﬂestahmemo&emnt

i nvention, a fl cuI ant n t he

concentration % rﬁ“é( 5@3“? éZOIBﬁ?'ﬁ%é)?h ‘g?asﬁ%t?‘éc 1893(13 %ﬁbgmng device
preferabl y0i N sgeiNPCRE aiwmeh f:mmver1Qr1gemf&e51mnfbﬁtnnlee@a&hdﬂﬂmered
every 4 days; nore preferab in a concentration from0.0125 to 0.04

ppm every 24 ety gh B@P}f’éﬂépﬁ‘iﬂlﬁ of; theglltréfﬁq@)*hfé!fwtt%ésﬁpé"c@é’sceé\“ht%é‘
present 1 nventd @andraf aiiihe sl Q44 Wlohbimld MRE 6K R Md hékEising shid &
range from1l to 30 L/s. More preferably, the water flow wt

floccul ated paontepiretonssf floccalantsnge from 10 to 20 L/s. 01 t he

ot her hand, in st h t. om
s covered with tﬁ“ge @&lﬁitlotn 5 ot ?3\3‘1@[ n lla?%{le?g&n'(l:(gﬁ’l aver%gt?%:tu@gli\?rf ats
means of thsactsuction witicthe a:sct:aningabvmds; nbhnmly dmaktoshﬂfﬂ‘o&ﬂﬂlona)f Ilavgmamltl ve

cart on rails j.n the,tank bottom a.notori /or
Farot o cont r o PR Fean s e iehne g ey fcafath fppliasign
d), the water d‘fhﬁi«h@oxﬁfd&hat%émﬁalcenﬁl@lnﬁg\mb@ﬁ)m oTBi%ﬁﬁthﬁtaﬁlfs dnB@liminating
suctioning 5 device, which in turn is related to the volume of the

tank. Prefer ahgenvitanmensin swhichthe Hgaestick tothe welly and bottemed theitarkenthen,
the effluent fifGhfit Q&h]%ﬁg%d% fa&bx@@kﬂ&t&’ﬁ%@‘?‘ed‘oﬁlﬂo&ﬂ shﬂ’s@e@ dr&tﬁ%hgﬂ&eof

of Ito 30 L/s, nore preferab ylnarange m10 to 20 L/s

ef fl uent f20ow adheremcelfer @mth@mﬂ@rﬁmdmedges&q@mﬁpé@kfwsuafambFbrethfmnp
connected to th .onin Vi C hose
| ocat ed al ong e tﬁ%hfrtri%sr’ﬁugn "‘?ah 5 V é#lgsurﬁl‘hgg%%g%?’epgmgﬁ et%or
fixed pl atfor nvek having ﬂ&o&ijonfphép&hkionmﬁtoafmgmctdma fmuclbecominggestﬁvi ce

i s unl oaded t col lectin |.uent ne from sai ectl

e f1uent Tt ne AEEEE WiE Shegs GG GRPablBH o L G & urises RS FEsF HPY i,
with a flow prigémiaRishsts Rinks et %Ozdrbﬁmteawﬁhwr@mér@mn irfef | OW
from1l0 to 20 L/s; and at a pressure from 100 to 300 kPa (1 to 3 bar)
toward t h&Sfi limetersedin @pend.t er 15can be a sand, di at onaceous or
cartridge filter by

t he suctioning de?;i?1 %pﬁlgIa&gw%gor}s(%}g%ﬂesy}lu%ge%ﬁwgeﬂ?%hﬂgtl&é%&%‘ragekt ur ned
to the tank usprq::gsa)frtb@pnemntmto/bnt@npmfmtﬂeumbmlgmeﬂheantlahk, dwstranth and
connected wt .hose or pipe to a s Jne; cto .t he
Cr T tered wat erBdiB3E afiect o35 v ied SRRt g Aot Hiin finsy

finish the due to the effect of ultrasound in coagulating flocculants. To achieve a 90%

30 removal in general of algae, particles, dust and turbidity, sonication reduces the
amount of flocculants by two thirds. The process of the present invention has the
great advantage with respect to the previous way of filtering water from tanks of

very low investment and operating costs and high water filtration efficiency.



20 recirculating cycle and in this way to conserve the water within
the system It is inportant to bear in mnd that the aimof the
sucti oni ngwiewieer4rm cl eaning the tank bottomin the progpss8dndis
present invention, as occurs with suctioning devices in traditional
pool s, but also along with the flocculant and ultrasonic em ssion the
traditional filtr &deed) cempiredrioatadtinmial tanks flltmtiomgysteos] excelient whatslaye
25repl aced. 1 n.other. r.ds he syct.ionin vice not only elimnates
Che mtori al - eARn RIFR ah dieS St ol i dnta Rt bpiedbe
soil, etc.), hidbtsakinee ibhdes & Usiesie opbtapabitivedrise ARPended pirtiEle GRSAUIRHon
public sw mm ng poqls, these, are elimnated bﬁ' frltration of the
entire water figfFoRieaies, whighis easily suptioned o8 byrthe fstioningdsviceidyg e on,
the suspended Bagdiof behrRAER MR ELIOCHA a?éinﬁiv?diaﬁ??ﬂlo%é@%gy ®lction
flocculant (larger 30 particles easy for suction) and are suctioned
by the sucti onviflgutibe prasenea df bieflms dridtabroedficient itetion dye ol theuadity afn

costs by two I t -] a i.nst e 0
filtering all %% %gf{ea}a et %ﬁq{’]#&#r a%ieg?n(;%rr]né# ﬁlstyrg{l%ﬁ%fea%ﬁ’l %’aﬁ%’ e‘geq‘?lF H‘eaﬁlfet'
fl ow from t he Ruckiachieved usiag iversy low ldvielstoffleckulants. Ultifdatelyg filbding orllhe

filtrate of the present invention can jncorporate the water fro
surface di spossa}aﬂd’FE?S@t e‘gfrtﬁ mq?g{ager(glpg{rﬁﬁg QSPO?‘ﬁn%PGE‘?O‘{t oo hat e,

speci ficaliloy, sactichitlg dRice belfieveh agult W48 Iseqwhlits Br Wetlr heniNat wRh RhdiSormnd
floating particles. The evacuated flow using the skimers can be

i ncor por at ed isyetems Hat Bltertheesntirelady@émiales 5iine in order to filter it
as in step d) of i ] j Maparcly ]
elimnate a surfaggga’/%t&gl?%‘yieo;ﬁ\ﬁ\?mgﬁlg&g%%{ré;ﬁﬁgﬁqﬁ? gévs\in sucﬁmg@&?/?favnﬁtﬁr
to 5 L/s. Thi srainetankowheat fhediltritiva iy caticd aft opesmeliivolufrel df mter and not on

avai l abl e on ar.e used i ess of the present

the nmarket that r 0Ces:
Mrvention. 1t TETRpGHE AP S e e I HEES et ot onal
filtratiornssystens a.-tehgttinguRfasdrfic wheRhipheainkg into the filter from
t he 10ski mmers, butb iﬁ*ﬂdl hi s cas[e this corresponds to |larger flows
n

which are nmeant to igg pylogeylant ABTE 1 the WalsFf ace | ayer, but al so

filter all of the watBlerinkfhd Bk PStRRENEh AbudtidginR desies twHiad @PBfionslatwats
a question of filtering onlcgpthe superficial |ayer so that flows are

filtered in tvitew itk flosrudrsedpagticleragdidisqbragesiarollpringdiag eefflnenient i on,
a suctioning devi cq GRARL edknfAY 5k BB dONRYLACE RodSatRficrhhe
tank water is necessary, 3uch as those capable covering ectare
(ha) in 3 2ourlsme of effluentcapabl e of advancing with a speed of 0.93 ni
S; said suctioning _device s.not .found. .o he market, therefore a
sucti oni ng device ﬁa?‘&%@?&ﬁﬁ?%é‘g}” ?\gﬁq? ‘performstep c) of the
process of the pr @sgderably)ivietehiapof the icfert Riiehitonthy @lhEschic WHRS hredmitted
surface 100 tines Iarger th t he taﬂk bottom in_the saéns Eeriod Qf
time, better RVEHBHIORAS igierfeam &g &1 howgs dallyivaih a frequengy xora 4O #4100 kHz
Figures 4 to Jghd pbi6rinuGhne Mg 16RV4cw. used in step c) of the process
of the present invention essentially conprises a structural frane
(10); a me¥dns of Eouprblignsey a) of thh prepentpnventianarrpcess shesilipdsonic waves are
wheel i ng(30) wjt: ' 3 j I A Qi V.

bot tom . meantiined St EBENA o LIRS SERARE TRT Rl B AR f0 10
di spl acenent sMrhoownndi ng the tank walls; a neans of suctioning(50)

whi ch conmprises a _plurality of suctioning.lin hat suctiqn .a wat.er
low wi th 11 ocout 3PPty wRiss BAY BRHET by AR GG HR0TS: GER QeviFsrén
nmeans of couplilfigkohidMavesBangaldbrrk lbihfIof(180) andhligha &iglAREd 6T 5@ miRters h
line; a nmeans Of?él vating (70) between the neans of wheeli ngé30) and

a structurd fefapriug teyefersthe amipen deyicehel Wirsonisivaves aelqceted Belowshe he
prom nences I 1y, fF'tge Jstﬁlg%(\g%tglit %ﬂ@?ag%? ‘B{g%trﬁdfﬁ:é Mraqganrggerf?dﬁ?léoltg)lﬁﬂggs Lgfe @

means of pivota _ or attachi to a nmeans
traction, suchvaer from tedankrecaovesitiod dnaitied vlbretdnedavesbmar i ne cart; and

Usually, ultrasonic wave emitters are provided in the tank’s rims; however, in

case of a tank with a diameter larger than 300 meters, a central island or another
9



15 corrugated pipes (23) which are connected to the means of
suctioning and which allow the distribution of suctioning force

com ng fromaheopumo system As seen in Figure 7, thermeausoatoo
suctioning (5) conprise a folded suctioning channel (51) made of

stai nl ess steel which connects suctioning inlets (52) nade of

st ai nl ess st ealentralipbtforacgobe fvehetbtiatliolvs porvidingienittenddvited aetiie cantes af d

chct om0 20 BEPRES B8 G FRAE B0 DAyt (R} hgans
seen in Fi gur aothe doherageange sfftheenitter degride (99d. connect the structural
frame (10), the m;,ﬁns of eel i gg gSO‘) and the neans of suctioning
(50) around the hOPFPHRESHO! SIEP@L0{1he Pressfi IVERIARAIPSFSS 5% s to be

poi nted outs that piy@lcARLARIRABSN OF miRoARRY §hich {thé &fin ©RPRR&TH of he
means of traction (not shown in this F?g%%y’e) Wi th the_nstrqcturgl
frame (10).  suspepdqd sglideingvater; mekips thetsbeticmins nrersss ¢akier msldnereasing

the moans of SioginncrupgRRa Mo fiATH) Solanlbes Hfd e tlhdn Nand
structural fr alkeredstdheapplhmticmpichetninal Zrodmts armihméihigins aedBDplorpo e @ifh

As seen in Fi qure 10,. the structural frame (10) is conprised of
intertw ned ar gﬁgger(afﬂ%cqsbr defining an interior space which contains

the nmeans 10f suct i anéligingtdBjofian dorfRE6S thaf is GkieMRifeiehed R )thd WG 24P bb¥om
t he neans of fastening (90). The intertw ned arches (11) of the

) (
structural fradhetamyandripatis s syl glaas erowvtihoyhich mpkes fheeisg of the oyer
ends of said ii@nind e BidrdEFicRECarl #6HadDRaRBABRaMbe B OWalY (70)
whi ch pivot around the horizontal axles (31). Between €ach supporting
wheel (33), prasnaetingaesgigicesffec32) and secondary wheels (36), as
bet ween the means _of , pl. VOt IR I .ection
(80), are provi deaP%ie'?he\é% %E%gé%ngl)o{ 99‘%“%@@3‘%}‘@%&%\%@% %H?llﬁot
shown i n HiSgurcesgulation in gtrgral dorrdmeved fient the bebitah withiid sootiefing deice;

suctioning inlets (52),in the ne of suctioning (.50 nd neans of
ooy Zeon ot atebhe e SRR RN e R S RIS AL e Tpebic
perform the pregfeesstadentulttashic $0ds and VBBl MR, bebdiis€ thiSdilodSbRI i LClafret
filtration of water in tanks such _as fountains, reflecting pools

swi mmi ng pool logades with sasyiseation SyitoRt asaeting 2 siaendse patirlg glovd Sergiedt he

fol | owi ng st epgyhEsicablihEdevitticovers thebotiBiiortdai@s built, similar
to an artificial |ake, located on the central coast of Chile with an

area of apr oxi mat & facibitapOlinaiomwyith thewse afimple sg@] Biods whowtedditionah 15
in Figure 1. | F&gﬁjrem} a top viewof tank (A) is presented with the
cculationy and ) .
necessary structure to performthe process of the present invention.
In Figure 2, a toptwélamnat tirbiditg afithe tamklvate abmgwrithwhé Hoddantecessary

structure to performtraditional .filtering, where .all .of {he tank
wmt o 15 111t br e BrOTHEDIS i Elep OB AP e S Br Y aphoagoaian
filtration andigbtlié irdfohRPoBesR Mioddpleferdtle sRIUQSES BolPher 8@ bRIdESEMble

i nvention can be seen 20 in Figures 1 and 2; the structure of Figure
1is sinpldr #AtoHppaydledidrifc than the structure in Figure 2. In
particul ar, Figur feact | LL] tradi.ti
filtration, wher e@{ Berﬁlggl ,‘é@ﬁkﬁ?&ﬁ?@%?ﬁ%& ggaﬁodré%ehtgﬁ‘tf%ﬁén’sa t?o:élﬁ@hgg@%t
filtering areds fiddeddpthedankwater| in a doacentretigsfiem 0f(05 te 2 ppmahldbs oaeen.
The entire infervastti(gacture %ﬁ?deg for {rrtadiéai oaahfb%trat it n.can be
seen, which gefePa é’S\Péfﬁ?r Vg * SERTRYTIRG Ryt o - ppm &t feast once every
4 days; more preferably in a concentration from 0.0125 to 0.04 ppm every 24 hours.

30 Preferably, in step c) of the process of the present invention, the water flow
with flocculated particles is in a range from 1 to 30 L/s. More preferably, the water
flow with flocculated particles is in a range from 10 to 20 L/s.
On the other hand, in step ¢) of the present invention, when the tank bottom is

covered with the suctioning device, this can be moved by different means of traction
10



25i nfrastructure costs; on the other hand, Figure 1 shows the
simplicity of the structure needed for a water filtration process
accordi ng oo th@oqarmsent invention and therefore, the eggﬁlmﬁg,@_gsdg
operating and infrastructure costs. The process of the present
invention was perforned with the following steps: In step a),

ul trasoni ¢ wawash we ieaein the ek warfaee;d Ibeconsaivie canvar eaile iin the tand bdflom; a
equi prent (8), here ft r ca a soni cat de r k Son

radel XL w ¢ h TBGH: PIUTHE ey ore Do AT I AR ASalE ARG B
manuf act ured Rystbfe SOUND, Gerrit van der Veenstraat 752321 CD,

Lei den, The Netherlands; with this device the formation of biofilns

was prevented andltfiep dbtheivatriflons gre varigble dengnding onhasizapfthe welicning
by 75% Saisd sfpice %P]?fl?xn(t@&l 1@{13?-.1&&}8%@\%1&59 tithaEmE BRe& By, 8 ﬁ@@mﬁ?ftn he

wat er surface using floats and located on t e rim as's s
Figure 1. theprobeson{ tha pRise nryeﬁuom e efﬂl@peﬂm&oma&m usttiesingdeace is

coagul ated in ular fo occul of. a ar e

o epor sadhtl@t3ing: 3¢ Lo 20 £ mdGekeERuRln § irde BRpPIRE ML)
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Aquarium Products, USA, in concentrations of 0.08 ppm every 24 hours.
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bottom subnerged in thHe tank water and covering a hectare in hour s
at a speed of locahealanthe taglyis ding pukeynpestadayijh %hfpferorpmef«ba supaly lofe; wsing
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on the narket. ¢ | n st *td)b’ t.he.e%éll utﬁnt. f(réto suc |oni.ng .
devi ce was filter &d° PRAVBIMHG bRFIA mnd bR BE pimy ‘B]?J?ﬁf OB irfesip Fispning

Serial N 628 ahe binkBotkdf (n7th5pfu@&sswftﬁe ptrésentflﬁxreaﬁoxzas asird wisvewefiodibg Us,
connected to a chute 10,16 cm (4 i nch i nner dj aneter, from one

or more concr dlediceyintipditionalpanisehy aISAﬁIOAgafa@uﬂr»P floopulenipndpiitiasetic mpdel
QWA210- E was Lb%ﬁ%orﬁﬂ@frgtﬁgoﬂl hhra'i’lHﬂg)% fednk ngLgllé s@nBk paod lgt%REKI

filtering | ayers, one of and t'he ot her one of
In step d)25of r@l;biecedr djm@tbsr words,like grctiorang dévineanet Py eliminates tiei magerial

1 vers s b ghpgy RSSO A8 S1SE D 0, B tEi

e), the filtemadiclatead, intgs damafrpmbh'lc svmrtnhlﬁg pooik thesem@ehhmmed by ﬁltratlon
recircul ating s,. each thaf aflow
0 5 U, 't hor o St G By P e dn Sheiedis ot Bk VRO T e ot al

suspended particles become floccules via the ultrasound and flocculant (larger

m(’D

T AN.

30  particles easy for suction) and are suctioned by the suctioning device and then
filtered, decreasing elimination costs by two orders of magnitude. That is to say,
instead of filtering all the water with traditional systems, only the effluent flow from

the suctioning device is filtered.
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WO 2010/ 074770PCT/ US2009/ 036809 Bi ofi |l ns were not formed, therefore
t he manual cleaning of walls and the suctioning device was not
necessary; wotabhotiembi dity of the water was elim nated apgysioeenzssne
pol ymer-precipitated inpurities were totally elimnated easily an
efficiently, leaving the bottom conpletely clean. The device which
suctioned a fl ow Optidirllysth filtrabew fithepresnkinbaitioa myn inebipotatectht avaater from

bottom surface free,.of particles, floccules and. residue |ayer S a
ine cl eani ng SUTiRGerispastl E190YFF OF Clfless (ETBmESLRACT i iraifetes srfifigg s

devi ce was apRidkefatbiGsutfae: 1RR: 1 WRLPEan dBpidkils 28 i@ athipUiasti4eIThe 2 days
in order to suction the flow wth flocculated particles in the_ tank

bottom keepi fyjaquaed flamamsingdhpskamaless cap e ingpipprated intodhe offjuent gollecting
exceedi ng the : ' [ r; I -

di rect cont%actlﬁ%l?:Tgﬁlltaﬁlg@sflf \}\n@fr#n%g{%%%q) Or? te}%%r%t&%ﬁ%g#‘&? %iél C%@EE{&IPJ ;ﬂb o Ortﬂ%e
appl i cati on erchodnatemsyrface water Ryepuvistt 4 vary NS8hfldg3®ch hiCiorR 030 § INCHTO9.

Table 1, Co ' | e .qf d 1.t h f
present i nvendeatio 8RETCA%H o RRORE MR Faleticeh HESPLEE FaRat i B,
wi th direct camépmotesiohthd prsént iveltiona Tells Ghportdaasiiond oWethatginReale NCh

1333 pH 7.8 6.5 t0o 8.3 except if natural ,conditions of water show
di fferent val Jeditiopglfiliainmsysteme the Haipr 18 insopporatgddatoghe filierdrom the

Tenperat ung, GkintfRek, PN nliKis CatChiFeardshdnds b RirdB Motws which are meant to not
only eliminate the surface layer, but also filter all of the water. In the process of the
present Patent, it is a question of filtering only the superficial layer so that flows are
filtered in two lower orders of magnitude.

In the present invention, a suctioning device capable of covering large surfaces

15 under the tank water is necessary, such as those capable of covering 1 hectare (ha) in
3 hours, i.e., capable of advancing with a speed of 0.93 m/s; said suctioning device
was not found on the market, therefore a suctioning device was especially designed
to perform step ¢) of the process of the present invention; said device covers at least
a surface 100 times larger than the tank bottom in the same period of time, better

20  than any other existing device,

As seen in Figures 4 to 11, the suctioning device used in step ¢} of the process
of the present invention essentially comprises a structural frame (10); a means of
coupling(20) to the pump system; means of wheeling(30) with horizontal axis for
displacement over the tank bottom; a means of rotative sliding (40) with vertical axis

25  for displacement surrounding the tank walls; a means of suctioning(50) which
comprises a plurality of suctioning lines that suction a water flow with flocculated
particles from the tank bottom towards the means of coupling (20); means of
cleaning (60) which comprise a brush line; a means of pivoting (70) between the
means of wheeling(30) and a structural frame (10) for adapting the suctioning device

30  to the prominences in the tank bottom; the structural frame (10) comprises a means
of pivotable subjection (80) for attaching to a means of traction, such as a remote-
controlled robotized submarine cart; and a means of fastening (90) between the

means of suctioning (50), the means of cleaning(60) and the structural frame (10).
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35 nmeters Visualization of Secchi discs at 1.20 m of depth Visible
floating solids and non natural foans Absent Absent Floating oils and
fats, ng/ 1woestoounio <5 5 Enulsified oils and fats, ng/ ¥CTHE¥d05FbH”£§09<5
10 Col our, unit scale Pc-Co, maximum* 10 100 Absent Lack of
artificial colors Turbidity, silica units, maxinmum * 0.55 50 Fecal
coliform/100 m , Asssdnnmigure 5,th@aearSwh wheelng €3 )t doatpripescthildesssttelr  or

taste probl ©M8)orizontal axles (31) where semi-rigid polyurethane protective rollers (32) are
located, and supporting wheels (33) made of auto-lubricated plastic such as high
density polyethylene for the support and displacement of the structural frame (10).
5  Additionally, said means of wheeling (30) comprise secondary axles (34) made of

stain]ess steel in epoxy resin bearings (35) located on the sides of the means of
suctioning (50) and means of cleaning (60); in said secondary axles (34) are located
secondary wheels (36) made of auto-lubricated plastic such as high density
polyethylene for the support and displacement of the means of suctioning (50) and

10 means of cleaning (60). In addition, the means of rotative sliding (40) comprise
vertical axles and lateral protective wheels made of auto-lubricated plastic such as
high density polyethylene.

As seen in Figure 6, the means of coupling (20) comprise a hose nozzle (21)
for a flexible hose connected to the pump system, PVC connectors (22) and flexible

15  corrugated pipes (23) which are connected to the means of suctioning and which
allow the distribution of suctioning force coming from the pump system.

As seen in Figure 7, the means of suctioning (5) comprise a folded suctioning
channel (51) made of stainless steel which connects suctioning inlets (52) made of
stainless steel tubes, argon welded with continuous weld bead to said suctioning

20 channel (51); and PVC connectors (53) and flexible corrugated pipes (54) connected
to the means of coupling (20).

As seen in Figure 8, the means of pivoting (70) connect the structural frame
(10), the means of wheeling (30) and the means of suctioning (50) around the
horizontal axles (31). Additionally, it is to be pointed out that pivotable means of

25  subjection (80) connect the means of traction (not shown in this Figure) with the
structural frame (10).

In Figure 9 it is pointed out that the means of fastening (90) comprise cords,
for example, plastic cords, which hang the means of suctioning (50) and means of
cleaning (60} on the structural frame (10) at no more than 2 cm from the tank

30  bottom,

As seen in Figure 10, the structural frame (10) is comprised of intertwined
arches (11) for defining an interior space which contains the means of suctioning
(50) and means of cleaning (60) hung up by the means of fastening (90). The

intertwined arches (11) of the structural frame (10) are fixed by plastic bolts. In the
13



Absent Absent *The Chilean official regulations where used (Chili is
the country of the application enbodi nent) Regul ati on NCh 1333 WD
2010/ 07477 BHEIUEAD09/ 036809 Tabl e 2, Conparati ve t abl epof/uszoesbsshe
water with the process of the present invention, conpared to the
Regul ation for, pools NCh 209* Paraneters I\/Easured Val ue Poql NCh 209
pH 7.8 7.2 - émzerm@§$ efiraid ipteEined aphphare fippshihe gnegnspoigpivoting €70 sy

(al gaeci de) (P dehrdindthe Bl oRiiNattes (315.0BEMRed Blch s ReiR W Heel (381, L) -

protective rollers (32) and secondary wheels (36), as between the means of pivoting
(70) and means of pivotable subjection (80), are provided with high density
5  polyethylene washers (not shown in Figures).
Figure 11 shows the distribution of the suctioning inlets (52) in the means of

suctioning (50} and means of cleaning (60) as a central brush line.

APPLICATION EXAMPLE
10 To perform the process of the present invention, which allows efficient
filtration of water in tanks such as fountains, reflecting pools, swimming pools and
lakes with low investment and operating costs, the following steps were carried out:
A tank (A) was built, similar to an artificial lake, located on the central coast of
Chile with an area of approximately 6,000 m” and a volume of 90,000 m>, as shown
15 inFigure 1. InFigure 1 atop view of tank (A) is presented with the necessary
structure to perform the process of the present invention. In Figure 2, a top view of
the same tank is shown with the necessary structure to perform traditional filtering,
where all of the tank water is filtered. The difference in structure for traditional
filtration and filtration according to the process of the present invention can be seen
20  in Figures 1 and 2; the structure of Figure 1 is simpler and more economic than the
structure in Figure 2. In particular, Figure 2 shows the necessary facilities for
traditional filtration, where the great need for tubes for the tank’s rims as a filtering
area for operating all the necessary filters can be seen. The entire infrastructure
needed for traditional filtration can be seen, which generates very high operating and
25  infrastructure costs; on the other hand, Figure 1 shows the simplicity of the structure
needed for a water filtration process according to the present invention and
therefore, the economizing in operating and infrastructure costs.
The process of the present invention was performed with the following steps:
In step a), ultrasonic waves were emitted with ultrasonic wave emitting
30  equipment (8), hereafter called a sonicator, trade mark LG Sonics model XL with
double frequency in 20 and 100 kHz and 45 W of power, manufactured by LG
SOUND, Gerrit van der Veenstraat 752321 CD, Leiden, The Netherlands; with this
device the formation of biofilms was prevented and the application of flocculant

polymer was reduced by 75%. Said sonicators (8) are located from 10 to 30 cm
14



1 - 3 Foans,

fats and suspended particles Absent Absent Anaerobic

bacteria (col onies/nL) Absent 00 Fecal coliforns Absent Absent
Tot al col i m meo/gaoiooni es/ 100 nL) Absent , 13 Al gae, | arpaguefooassidaer
| ive organi sm Absent Absent Visibility of Black Disc of 15 cm

10

15

20

25

30

beneath the water surface using floats and located on the tank rim, as shown in
Figure 1.

As shown in Figure 3, the suspended particles were coagulated in a regular
form into floccules of a large size which were dispersed, due to the synergic effect
between ultrasonic wave emission and flocculant application, which allows an easier
suction and efficient filtration of the effluent flow from the suctioning device.

In step b), a cationic polymer was added, Crystal Clear ™, which is a
biodegradable cationic polyelectrolyte manufactured by AP Aquarium Products,
USA, in concentrations of 0.08 ppm every 24 hours.

In step c), the tank bottom was covered with a suctioning device shown in
Figures 4 to 6, which captures flocculated particles suctioning a flow of 15 L/s of
water with said flocculated particles, for 2 hours every 2 days. As shownin Figure
1, the effluent from the suctioning device (2c) is suctioned by a mobile pump (2¢)
with a power of 6.98 kW (9.5 hp) and connected to the suctioning device by a
flexible plastic hose (2d) 10.16 cm (4 inches) in diameter and 150 m long, towards a
collecting effluent pipe (4), which discharges in several concrete effluent chambers
(2a), all of them connected by the collecting effluent pipe (4). Said suctioning
device covered the tank bottom, submerged in the tank water and covering a hectare
in 3 hours at a speed of 0.93 m/s. Said speed is very superior to that of any similar
equipment available on the market. This specially designed device covers at least
100 times more than the surface of the tank bottom, in the same period of time, than
any other device available on the market.

In step d), the effluent from the suctioning device was filtered, pumping with a
centrifuge pump VOGT® model Serial N 628 of 5.52 kW (7.5 hp) with the force
and flow 0of 15 L/s, connected to a chute 10.16 cm (4 inches) in inner diameter, from
one or more concrete effluent chambers. An Aguasin ® sand filter model QMA-
210-E was used; charged with supporting C-5 gravel and two filtering layers, one of
CARENTI C-8 and the other one of CARENIT AN. In step d),of the process of the
present invention, the entire effluent was filtered by the suctioning device in an hour
and a half, therefore, 15 L/s for 1.5 hour/day was filtered.

In step e), the filtered water was retumed to the tank using three recirculating
pumps, each with a force of 1.84 kW (2.5 hp) and a flow of 5 L/s, therefore

obtaining a recirculation flow of 15 L/s in total.
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35ml.4 m * The Chilean official regulations where
used (Chili is the country of the 5application exanple) Regul ation
NCh209 wihmidemtwati on of | arge volunmes of water is pegBieRdisano
conplex and with high costs, and therefore a barrier for the scaling
up of crystalline water bodies. The suctioning device of the present
i nvention el i m naBefilwgsseands dormeti therefoos the vwnta cledning pfiwellsand the

fl occul ant ag . ' ' ' . | Gl 1 G
deor easi ng ¢ neuriopite FERE b bbb s Bl bR o0RE W EEPANIENR, and
i nvest nent i n polyniespsecigiiapd Imamdtics vergtptatio stismireitadi cagilyt dne effirdenslyj on,
conpared to traditipnal tank filtfratiop, systens.. They allowre I n
Che” use of ai SRk Ree Fraeish il ag USAE et Sito it et HhA
bi ofi I ms, @l i MdineNshkidogomBRARhe GhRBHtdMsiRfacé BEKoMRkicles] DevRtleiRtd NY
operation of the suctioning device nore efficient. . Besides the
hi gh cost, tr desidyedasr asialfine sloppingdjieraptdhans siopledredging [he sugining
bottom T | ' | '

vic€ G0 Qﬂﬁgigﬁ R8s ?g%&ﬁ O B8 kb For Z‘li‘lgﬂbu%)ev% Osgz}éﬁ t%rhcérder to

i nvest nent and operat | cost uction remar :
possi bi | ity ofsugidnthefow mgthdhrecdfited hatickes m tROtablabotiem,keéong thawatkrng

| arger crystallin ter tanks f.or recreational and, orngnental uses.
WD 2010/ 074776198?)3%6’6@?@’%%?“@ “‘gﬁ‘ée%%tﬂsaﬁcﬂaf%%%aﬁwﬁe

i npl enent g9 Eﬁ@ﬁ'_&ﬁﬁnﬂr@ﬁérhﬂdﬁ&g abﬁthaaﬁd thersw_hgmirgr)ﬂopﬂ&gghﬁ?i omlg@@uﬁ&y
savings, In kKeeping Wwth protecting the environnent and tne vant age
of i nvest ment o4 aITAER SFERLEER SevRreutpan S Nah 29y NEH49 ng
conparative table: 5 Table 3, Conparative table of approxinmate costs
between a traditional filtration systent and the suctioning device

Speci fi cat i ons T@pledufCamperatives tabie obiregerhysaten with thelpseaces of thegwessnt invention,
Qperati o n cost scomparedtio the Regulation for recreational water with direct contact NCh 1333*

15
Measured
Parameters Value NCh 1333
Pool
6.5t0 8.3
except if natural conditions of
pH 7.8 water show different values, but
never lower than 5.0 or greater
than 9.0
Temperature, °C, maximum 17.7 30
Clarity. minimum * 35 meters Visualization of Secchi discs at
Ys 1.20 m of depth

Visible floating solids and non Absent Absent
natural foams
Floating oils and fats, mg/l, <5 5

1 *
maximum
Emulsified oils and fats, mg/l,

. " <5 10
maximum
Colour, unit scale Pc-Co, 10 100
maximum * Absent Lack of artificial colors
Turbidity, silica units, maximum * 0.55 50
Fecal coliform /100 ml, maximum
* _ 1,000
Substances that produce odor or Absent Absent
taste problems

*The Chilean official regulations where used (Chili is the country of the
application embodiment) Regulation NCh 1333
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Traditional Filter 20 VOGT@centrifuge punps nodel Serial N 628,
operating with a flow of 15 Vs, with notor of 5.595 kW (7.5 hp) 20
AGUASI N sam ford/e7® nodel QVA-210; 129,600 kg of sandpEeakaadbicsss,
C3, ¢4, C5, CB8y AN); 20 batteries of valves 250 n-tm Installation
wor kf orce; Storehouse of 1,000 n2 with special bases for supporting
a total weight of T@&0@2tCmeparative habldef tuaated atatay withfthe process of the present
operation; 1,998 m oinvgitighnepripareddo tivkRegiatiomforpacle NCh 2D8t al ener gy
used for one nonth, 24 hours*30 days*20*5.595 kW hour (80, 568

kW hour) @e_r_a_t_e‘r_s_____y__m_l_ﬂ_t_eﬂ_&ncc 200 | I(‘ Lt QR 2 1Qn =+ ||Q¢ 1R n7ﬂ
Process of the i nvepdrigtersW ndgl | der Msgwred \&lig'; o punp WINdjh J09t or  of
9.5 hp 3 sonicators, pmpdel LGSONIC X ot i ani ngldevice Suctioning
punp 7.5 hp 449 mofpﬁolna for 1.8 12-8.2
Residual free chlorine 0.5 05-15
(ppm) ' -
Copper (algaecide) (mg/L) 0.38 Maximum 1.5
Bromine (disinfectant) 1-3
(mg/L) -
Foams, fats and suspended
particles Absent Absent
Anaerobl.c bacteria Absent <00
(colonies/mL)
Fecal coliforms Absent Absent
Total coliforms
(colonies/100 mL) Absent =20
Algae, larvae or another
live organism Absent Absent
Visibility of Black Disc of
15 em 35m 1.4m
* The Chilean official regulations where used (Chili is the country of the
5 application example) Regulation NCh209

The filtration of large volumes of water is technically complex and with high
costs, and therefore a barrier for the scaling up of crystalline water bodies.
The suctioning device of the present invention eliminates suspended solids
10 flocculated with the flocculant agent and sonication in an efficient and economic
way, decreasing the flows to filter by almost 100 times, decreasing the investment in
filters, pipes and energy costs during the operation, compared to traditional tank
filtration systems. They allow reducing the use of disinfectants, flocculants,
algaecides and eliminating biofilms, eliminating the manual cleaning of tank walls
15  and making operation of the suctioning device more efficient.
Besides the high cost, traditional filtration systems do not clean the tank
bottom.
The technology described herein, which achieves investment and operating
cost reduction remarkably, poses the possibility of eliminating one of the main
20  barriers for building larger crystalline water tanks for recreational and ormamental

uses.
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conduction of water

WO 2010/074770

15 Us US$ 18,200 US$ 910 WD 2010/ 074770PCT/ US2009/ 036809
3 recircul ati ng punps of

1.84 kW (2.5
PCT/US2009/036809

The main advantages of the implemented process are the significant energy

and chemical product savings, in keeping with protecting the environment and the

advantage of investment and maintenance costs which are shown in the following

comparative table:

Table 3, Comparative table of approximate costs between a traditional filtration
system™* and the suctioning device

Specifications

Circulated
volume by
pumps

Installatio
n costs

Operatio
n costs,
monthly

Traditional
Filter

20 VOGT® centrifuge
pumps model Serial N
628, operating with a flow
of 15 I/s, with motor of
5.595 kW (7.5 hp)

20 AGUASIN sand filters
model QMA-210;
129,600 kg of sand
(Carenit C2, C3,C4, CS5,
C8 y AN);

20 batteries of valves 250
mim;

Installation workforce;
Storehouse of 1,000 m?
with special bases for
supporting a total weight
of 300 tons, with the
vibration of filters in
operation;

1,998 m. of piping for
conduction of water;
Total energy used for one
month, 24 hours*30
days*20*5.595 kW/hour
(80,568 kW/hour)
Operators; y
Maintenance

300L/s

USss
362,180

USS
16,075

Process of the
invention

Windglider Boat

Suction pump with motor
of 8.5 hp

3 sonicators, model
LGSONIC XL
Suctioning device
Suctioning pump 7.5 hp
449 m of piping for

15L/s

USS 18,200

US$ 510

18




Hoses, accessories Combusti bl e Fl occul ant Qper at or
Mai nt enance

WO 2010/074770 PCT/US2009/036809

conduction of water
¢ 3recirculating pumps of
1.84 kW (2.5 hp)
Hoses, accessories
Combustible
Flocculant
Operator
Maintenance

* It is considered T=4 (Minimum rate for pool filtration) Regulation NCh209
+ The cost of land for the storehouse of 1,000 m?is not considered
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* It is considered T=4 (Mninumrate for pool filtration) Regulation
NCh209 + The cost of |and for the storehouse of 1,000 nRis not

considered CLAIMS What is clainmed is: 1. A process for filtration of
water in tanks, where the filtration is perforned over a small water
vol une and not over an entire tank of, t wat er, wherein the process

conpri ses: a. emtting ul t ra¥5fN¥Swaves in the tank, so the
wat er in Wwhetisaidmedisei ves the emtted ultrasoni c waves; b.
adding a floccullant agent to the water; c. covering a tank

bottomw th a suctioning device which suctions a water flow with
floccul ated pak fpravess fortfiltrgtiooddi veater is Uskispminag: theilteatioafi Ipaémtned over a

d. di schagrg%lpgvatté}eva&% acg]ral H?( ﬁ\(;\pgn eﬁ[rfel %%[gt ft fﬂ,ea\ﬂat%f»fw erem tﬂel Iog

col l ecting Ti ne; fe' St i onii ng devicé e
fl ow frontwepridess f | uent collectlng Ilne to produce a filtered flow,

d fi . .
of Ctaim 1, vifer ST DapiHie MekbETEL LK, 18 4l el W e K RCreRlBRR

of time femiited ut@sonic Wevess , With a frequency of from 20 to 100 kHz
and power in g, réyagﬁ Jﬁ&%l&ﬂa?@nt“@ﬂe@agpe process of Caim 2,
oni

wherein the ultras c waves are emtted during a period of tlrre from
12 to 24 hour & PVEHE Biapk okorpwilltizasustidingierics which sudiipoy a swtgr dlow with

waves ar eﬂ&@msafe%cbaﬂmésn@ RodRb aQcnild dRide'dlled0 tO 24 hours. 5.The
process of any of the previous clalns,™ wherein the ultrasonic waves

are emtted ust rf@sqnﬁtg*rwstbﬁﬁ@ctmva dewire eifligntdesn elyenicatesinglinter a

wat er surface.g 6fiifdifg Rﬁ@%ﬁ&%n% dNEe AdrAdRE 18K GNP Ysid CricAB collBRIEHR to
the fl occul ant agent i s added t
produce a filtered flow; and

f. returning the filtered flow to the tank.
2. The process of Claim 1, wherein the ultrasonic waves are emitted during a period of
time from 1 to 24 hours , with a frequency of from 20 to 100 kHz and power in a range from

10to 45 W.

3. The process of Claim 2, wherein the ultrasonic waves are emitted during a period of
time from 12 to 24 hours.

4. The process of Claim 3, wherein the ultrasconic waves are emitted during a period of
time from 20 to 24 hours.

5. The process of any of the previous claims, wherein the ultrasonic waves are emitted
using ultrasonic wave emitting devices placed under a water surface.

6. The process of any of the previous claims, wherein the flocculant agent is added to

the tank of the water in a concentration of 0.005 to 2 ppm at least once every 6 days.

7. The process of Claim 6, wherein the flocculant agent is added to the tank of the

water, in a concentration of 0.01 to 0.5 ppm at least once every 4 days.
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the tank of the water in a concentration of 0.005 to 2 ppm at |east
once every 6 days. 7.The process of Claim®6, wherein the floccul ant
agent is added to the tank of the water, in a concentration of 0.01

to 0.5 ppmat | east once every 4 days. 8 The process of Caim7,
wherein the flgccul ant nt 1 dded t tank of
concent rati on RJOBESs° g(ga'ﬁ‘ BAWE‘H "etb'ﬁ r\ﬁ(?ﬁ?'%t is a@'geq'ﬁ‘é '}?rt@E'éQgthe

of O ai m yatennes @ndentratioh ®f 80eP5100).04 fhm eeéry 2am@ufs) the flowis in a
range of 1 to 30 L/s. 10. The process of aim9, wherein in the
steps c¢), d), e) and f) the flowis in a range of 10 to 20 Us. 11.
The proce8s ofTHe mocess,of Ghathel, whettn iBUbé steps oY diles)) ael f) shenfvaislirea range
using a bo tjhe wat er surface of the tank. 12. The process of
Claim1, etroel mY'he sucti oni ng device is novable using a | oconotive
cart on rails on the tank bottom 13. The process of Caiml,

wherein t Sugcti Dy b or i t. onat
or renot eli]tgon'tvltij o] H?&%?S get/ 9 %ﬁe"f' e'qg"reosée SC%'O ’%’}laz?ld ﬁft%e ? ey @lanr%ﬁ %eeOf
suctioni nt0 el Ide i s novabl e using a cable and pulley system 15.
The process of Caiml, wherein the filtering is perfornmed by a sand
filter, a diatomaceous filter or a cartridge filter.

11.  The process of Claim 1, wherein the suctioning device is movable using a boat on

the water surface of the tank.

12.  The process of Claim 1, wherein the suctioning device is movable using a

locomotive cart on rails on the tank bottom.

13. The process of Claim 1, wherein the suctioning device is movable by a motorized,

automated, or remote-controlled robot.

14.  The process of Claim 1, wherein the suctioning device is movable using a cable and

pulley system.

15.  The process of Claim 1, wherein the filtering is performed by a sand filter, a

diatomaceous filter or a cartridge filter.
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