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 PERFORMED OVER A SMVALL
VOLUVE OF WATER AND NOT OVER THE TOTALI TY OF THE WATER FROM THE TANK
5 FI ELD OF THE | NVENTI ON The present invention describes a
filtrati on procesEFFICIENT SILTRATIONPRAGESS G YYATERIIDUA TS FOR
reflecting pool s, RRNOREATIONAIKAND QRNAMBNTAIYUSESEWHERE Tder at i ng
costs. 10 BACKGRPHMITION ISWMERFORMED OVERaA SMADL & OBUMERAOFONATER
ornament al t anksp NO'® OVERTHE TOTAEDYOF THEWATER EROM THE TANKjoo0d
quality agd |ow | evels of suspended solids in the water source. The
envi ronment adds dust, soil, organic matter, etc. o the tank. 15

However, the main source of suspBRERPHERENVENTINS ng wat er

cl oudi ness i s of i j : } Y ‘tanks,
especially mecr otrg %%ﬁmggﬁiog?géc%g%d y tsn%{%rg%i&f ﬁ’r%a?ﬁr eﬁg%d whi ch
find suitabl euchasdbtritaing reffecting poolsapedieans lakpsavitle loveiavestmet ek are a
varied group of plants that are found in a w de range of

envi r onment a|0p%§?g%&$ : They are photosynthetic plants containing
chl orophypl , 20 which have very sinple reproductive structures and

their tissues are not differentiat §%(Jé&g£(ﬁ stens or real |eaves.
The average single size of m croscopi g@cell alga is about 1
um Al gae are f oy qFa4Rdh1haa iN8 réceafibihl bhéMakafalaaks cthpwalet eften i n
tanks. Exterm nating algae is a Iong felt problem

Al o
singl e-cel | pieserneszdougy grasmitorpd thergoeth avabisy @i lew leiedrent Sgﬂ%gmfeﬁgﬁ‘edsd? the
sun. They ar &, plesellde HE SRR addl lust, S0 orBliflc MRS etd Bithe tank

m croscopi ¢ spores are continuously inserted 1n tanks and other
bodi es of15watBewdver, thendain saurde off suspendedrmiticlessaesingTtatyr gJouslinessisiofry i n

stagnant water when.the re. exposed.to 0. )b SHRE

above 4C. The‘%}e H’ﬁﬂm&i@gﬁ‘e&ﬁﬁlﬁﬁ{%@ So%%?%#ﬁ%f/@% arlle'tl nt eé‘?tg%agln
suitabl e filtgaalannand a3 wahdindenitddle/conditioassidift hethedelaquativenadéarand
in public pools. The presence of ph SPh tes and nitrates in.water
promotes their grpéﬁ?cel'ﬁreavqul%%%ﬁ?@séﬁﬁéﬁe§F%d’§‘ian‘5‘§8r-a(§’§?f’%d

m croscopi ¢ pér%ﬂBﬁrn&rﬁﬁthaﬁﬁﬁétTﬁe&%?é photddy BRI plan¥i@tdilies chlpopinlls ar e
extrenely abundant or they "blodont, they nmake the water in tanks turn
green. Ledk fwhighband very simple repraductivestristirgsand theif{ssues @Ot col our s,

35 including Xiﬁﬁ%%%tecg%ﬁx%tﬁ’% rQal idafes. Tfﬁg%@ggé single siACERhidioB&plcO

one aspect of nve there I's provi rocess for
filtering wat single-eell algkis. abditel gl Aigae arfowrdarewsl thewpdd st thexicagraysey
smal | wat er VO|§J and nhot over an entire tank of the water. The

process i ncl uBf@ B

Exterminating algae is a long felt problem. Algae are single-cell plant
25  organisms which reproduce under the light of the sun. They are present in

vegetation, air, soil and water. Their microscopic spores are continuously inserted in

tanks and other bodies of water by wind, sand storms, rain, etc. They grow rapidly

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.



5 ultrasonic waves in the tank, adding a flocculant agent to the
water, covering a tank bottomw th a suctioning device which suctions
a water flowwith flocculated particles to produce a suctioning
device effluent, discharging the suctioning device effluent to an
effluent collecting line, filteringSUMBMAREtI oni ng device effl uent

flow fromsaid effluent collecting line to %ﬁ%duce a f.il teresdffl ow,
and returning t hehqeprdingrta@ng pspeetl thednyention dhaee S RERAISARIOES Shot her

aspect of thg, O ank IR AlRatnQ¥b s Perfdifield 6WdrnGnAB wage for
travel ling aﬁltt%rﬁ%%trt om w%]t h wataer . q)The sug?i oni ng .devj ce suctions a

wat er fl ow wrdlhmé hataatlostred ephirettankl efdhe Watery dde PIRSCRARIMSS FOHIng
filtratiop of the.water.o i : I AeVbe&inkbRGhdrdes
a structural uIFP%W'gWéY\?fﬁlgt{“ﬁ%’gaﬁléﬁg?ﬂfgagao%g %%59’3 punp sn;%stem a
means of whegdtiongwith &Budiohmgidzvint whichxhatiohoa watoy flewy vathdlegenlated t ank

bottom a nmeans of rotative slidi W th a vertical - j.acent
di spl acenent PEBCIGHICIPLOGFE B FRFUOTTHR ?g‘ﬁcﬁrgﬂﬁ?t’o(ﬁscéﬁrgg%ﬁ% Arlllgtl%n%{d% cﬁe %cgg a
plurality of .Suektit®hn bifNes coRediBAlte, FitethEn sugioniap dedcawefiinent bw

pi voting between the nmeans of wheeling and_ the struc ural.frtﬁmtﬁlt 2(p|t
is to be undéemtsediivaat callseting line to BYOSYSS ifftegehilos a0d ELU P& SN Ay
the foll qgli ngloQ%ﬂieltg&_descri ption are exenplary and expl anatory and
are intended to provide further explanation of the invention as,

cl ai ned. BRI EF DESGRIrdiTg ONmOmheraspurpSthe imveation thears REpvifed wisHgfioning

figures, whi olLORTAPRL, Bl o SRR LLER I luclnnd ddiStictoive Of

enbodi ment s escri bel ow and are not neant to
limt the sceper@bwtwieh flsvealated partictes anyrderdo neomplish Blraioopfdhe water ofpe

based on the cl ai ns_appended hereto.. Eigure 1 . j of a
tank where t §edgc g% Sygfioping B?&%‘&F}Pd‘?s%f&ﬂ?ﬁ“%azﬁ%@%g‘%ﬁég‘&\é?ggf .
Figure 2 35howgufink9Pa YinBPsikend alrdiks v Wieeting with iathbrizumital ikl tforabavamg
system Figuré 3 shows the bottom qu_ﬁ? t ank V\hereldilsgerﬁ.ednt
floccul es dusraud Syerfardhationha mepperfrolgve fidmgsyihiay A 1o te aMAnY™
application & 6100561 YeRanddahe fd aSHAHSoFICARRE indliding @ pRAAILLY of Vi ew
of the suctionrng device. Fi'gure 5 shows a | ower and 'schemmtic
view of a meansticnflines;amens of dérningeans aomeanp PR velERg hebveenith ;eang ok hows

a front view aof the suctionin vice. Figure 7 shows a | ower view of
the sucti oni n‘%’eﬁé\‘ﬁ@gﬁ%ﬁuﬁh}rg Shows a front view of a |ongitudinal
section ofp t he sugtikerbeghddesdod ehat both the foregoing general description and the

- following detailed description are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF FIGURES
25 The following drawing figures, which form a part of this application,
| are illustrative 6f embodiments systems and methods described below and are not
meant to limit the scope of the invention in any manner, which scope shall be based
on the claims appended hereto.
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



Figure 9 shows a cross-sectional side view of the suctioning device.
Fi gure 10 shows an upper view of a detail of the suctioning device.
Figure 11 shows an upper view of an additional detail of the

suctioning device. 10DESCRI PTION OF THE | NVENTI ON The present
i nvention deSCFiE@&edl‘she\fvsfh&imhnchscﬂemaiMeWofdinbans@thMOpmm‘bé@s f or
water fromtanks, ch as fountains, reflecting pools, public

swi i ng pools’éCt‘QH’&g F¥f%i ci al | akes. The suspended solids in water

precipitate by npamg cehowhgreuneEDbEhSidtBRINGUefibaccul ant agents and
ultrasoni c waves, and they are then collected gon, the 15 bottom by

suction with a shiguedrhays akvyes slewnfdheoweieningqevissi d suct i oni ng
device isgthen f itntlﬁn Rbhing dbhes.
turbidity from ﬂg&%@%ﬁg@@?\é{oﬁ%ﬁ%ﬂ%ﬁﬁbﬂgan %%ﬁom@%t‘&@}ng on?y a very
smal | flow, whi cHigorrshewen dest-sectibmal side Visw df theruetianing deviconi ng

devi ce, conpared_to the flows that. ar onal
filtration systeREWRHOSROYS 1 BAPCRYEY &) atdﬁtgﬁl fﬁg Sﬁ&lto;mg%kdgl tionally,

a necessary suct Figiend sB@wdﬂvd@ﬂrh@Woae@mmdmmhdngldsﬂthembomsgd@icet he
present invention |s descri be As noted above, water placed into
t anks may beconme cl oudy due to a nunber of factors. In order to

el i m nat ggsuspended sol i ds suSRSERTPAIOREOF YHEIINVINIAONC matter, etc.,
fromtanks, filtration systenms are usually used. Filtration is

techni que consi sThepresant msrmongiewrms(mfﬁcmt a8 PFQReMIHtratin H%ces?g@ées
or |iquids, thro r Felgj o8 apart
of a device cvéﬁ L*%%Mf&%agvﬁm%mﬁ%ég%a ?(C)%r‘gonen goof t he
m xture are rafificiddakes. TheT&mepamﬂecksodrﬂs m\tfatcraireqn}ntammgasls af Gegynpeegic e

and are found i.n eas n activit

i ndustry \Aher"&t‘i’rhg%g%éf’\%ﬁrft ag?rgﬁg@ﬂ?ﬁg Cregtiy %%d Chem ca% cgir%c?er@ﬁl%
t echni queg; arlﬁ)t@ﬁarﬂyl sﬁbﬁo%rvlrﬁh 4 §e6161ia8 HevickO Alhk otddtiof seid asstibeieg dev1ce is
devel oped al ong wi th human evol uti on, recelwdjll% rg)é%% 141 th
attention si riben fikgebmdictoned do e tankecliminatingrthe i Of PS5
process and egu NIRNINJ ﬂfeﬂhé’ sﬂ% VRRFm Al € RkicH correspRadd f‘oltﬁeaduﬂenfmm
categories are not nutual Iy exclusi've with each other. The V%yfﬂ

of filtrati onthdelmtlomsg dended pompared fogheBow tat s redyisekin fadifigns]
porous materi al t n Hedasy: s%gdi@gn
conditions in° 3% yhéflhp ?ega Pgt?\i ftz'fn&(t‘&%r gd?%g{ael\ﬁge?s Sfj}]c 2
donesti c zpf f@@nd‘elfbxtzecmplrshfuglthermcessnofmmpslsesnt imfpntmbs)d@p@beyl
separation, to huec Iexs ns, t hat .are h 5
as those used in PB%W@ gfeqlﬁ‘ 3%‘?1?337“3 n%cf9 %(flﬁ?‘hpd@ttggﬁmﬁ
val ue catal ysgf ﬂ’a@c&@Vﬁ[ Yrdei0b eliiritkd sugpendéddolits eRh ﬁeaigaes ;mt,mrganﬁmatter,
ur ban supply. Filtration is a nechanical (g ﬁr%SI cal eration

sp Ja

‘used for the eeppaitnks Hiratdicn syssms arerysplyd an 1S, AfEFHES

gases), in whj il Om iRt af botids BREAGIRE gadd of Afuidd, thrshghan fl ow
across the f| (tﬁglrsl néfn dia, but the slol i ds (1or gat Ioelgtkglt1 a pargﬁ of

them 10 2fe perom méatennsmdmyhatpﬁebmfaﬁeme palled g didter athsre most of
i nconpl ete and .de d nedia thickness as well
as the rrechan gi °ﬁ‘£?‘§"t oeftt% ace gurl ng e filtration. Generally, in
a filtration procHgustdw ﬁlﬁdtioarprmsmddaeﬂsam@@&&@ﬂmmm&feasmflt ‘

ot her nechani snms are al so inv lved sych a d|r [

di f f usi on andﬁﬁ@?’ﬁ‘?"’l g domes gﬁ and 9\%”%16{?1@ Afll%ecg%%gatrtg ot able
to followt hecﬂ\énﬂgdl@ﬁgxﬁébﬁﬂgeécﬁmhﬁes@re pzhﬁclﬂzlrlytlﬁrpbﬂ@tmsdl a through
which the flow |lines are passing main wi.thheld.in the

fibers of 30he fi |Ellé¥annr@hmlade\’ﬂ@@é alaflw& umaR FVGLELan, ‘é‘?ﬁ?lé?ﬁg more
t echni ques: ' 1R6SEatioR QEMItRAASS Bocéss e
fluid perpendic 68&1@41 aftéiiio%%ﬁ%@ eezwgge?g%}z Ff)}?%t he fallt | tering rreg?g °
Thi s techni quend equi’;ﬁnm esdixvdrwanéxmr@n%al ¢lpssifisaiien Gategenes AengtinutEaly

Particles are retaine Hle filter; this technique is |imted by
exclusive Wi tdth o




Tangential filtration, on the other hand, passes the fluid
tangentially through the filtering nedia surface. It is the fluid's
pressure which allows itself 25cross the filter. In this case, the
particles remain in tangential flow and the filter's blocking is
sl ower. However T%%ﬁet&@ﬁﬂﬂtaﬁﬁ@déﬁce@ﬁhé/ﬁhﬂed ab oiidevasrtypes nfidvailable
particles, fromone nanonetre ( fgze to one

r

Addi ti onal | yporepempigrals fosts psq gsilieripgmedia %n%g%?g}ﬁiﬁcf’?%g n%fé% S ng to

the pore siz catw?le fohl &) ?leﬂﬁvﬂﬁ'sd klﬁzh a3 ome6dtia lcbfffdd filgerd drl filfr@ion@inehen
the pore dia Is from1l0 to 4 ; - sterilizin f||tra|on

when the por &rdlalm@qresenamunmte humn@l@wgtﬁms thapqre pighly; quiematedy SEChyhen
the pore g' arre‘&tn se t;lxsgdJc $ érﬂ)e}.l%t ﬁ]e@igﬁ 1&&18’&9?@11dreﬁﬁih%? highlaahfétchﬁ@st V\ﬂen

.the pore reverseé osnbsis: when
por e di amet efecbeerf, roﬁ)ﬂnﬁklﬂg tvatefl tredtment systeiiihfor afbhn sippley of filtration

d d b .
Vi Scosity, t empobiriPes qarRrd o Padaireani it pERPBAIRELD. o)

i f the incregsigsinIRdeGaeH & H@atsr E&e@ ﬁlv@mﬁaﬁmmglmﬁdtmwemd antie
flowor filtration rate, this is a sig %& ed caef fr{ﬁtlon
However , for therfiudkcaflopeacyossithecilicsieg gie ‘ft PHH°

pressur e jgoeg, Nokl.g aﬁsnﬁx y&h 's@ﬁfaﬁbﬁ’ ﬁ'?:’bnéﬂ&é@ﬁ@&nﬁl@te hﬁ@déliehdsﬁtﬁ itheg

flow. In other cases e'cake’I's characterized by a critical
pressure aboxperwsﬁnecahd tediafthitknreas dsovellastlee mechanienthaidaleiacs durpg the

s o2 OIS e RIS ot sl e

is preferred, use of centrifugal
punpi ng syst efer nie&mﬂsﬁgufeeaismmwd sonis asadieect/iatercablien, difisioneed and

fl ow. Theory nts Qut |des onsi.d

characteri st |‘JE’§F‘"1 ar?&"’?’ll? B’r“?‘a}be %?ar’??log ﬁ%é‘) quog\%l‘vh%gﬁll ey %nniels
proportiqgal drehelf1RriagRietha tabugakBicRnd fibw aes bie phisrgrmdithdyoembint o t he
square of the area to be filtered., As g result of these two

vari abl es, fowﬂthn@lgﬂwe%smﬁmefmmflgmeél%o be filtered, it will be

noted that its f L5 8l46BE RPRfikuenal to the square thickness
of the cake at t@yeh%tw?\ﬁ%{] rolcess his observation entails that

nmaxi mum producti vi tey i Erontakﬂhxatwmaﬁhlgh@&ﬂ@ﬁé@o‘wwﬁsfﬁb@ﬂu@akes with
a very thin thi ckne%s; ! v@gﬁ I‘etﬁl st f&é%ﬁ@ﬁxﬁgﬂ&@cﬁarﬁﬁb%ﬁﬂ&& iof the

20 filtering neBPB™ ors time
regeneratm t he gsdefor btasnplé, &cdix&n@;eo dwﬁ"a‘eliﬁmtst Parictes ategciemsd inothe &lton der

filtering surface explalnthat ctice err

under conditi ongnwe%hmq%w@ﬁedc@k lc €acc ié”?l? ﬁtg? ﬁ% %g‘?/(\i/&ar%f%@1 Eé<at

any tinme, is i n%{cﬁqéﬂnﬂlymkgd onal to the filteri ng viscosity. 25As

the filtering tenperature is i ncreased, its Viscosi t¥h giecreas?
#lhof

and, hence, the fildter ﬂ‘n@emld\ﬁlftr%tm omsthp iherlpsd gpasses
article size o i
b {ﬂnwél érﬁl qﬁ'e &?fgcf‘% CI% fegghe:tﬁ @’Q?Eéﬁﬁﬁé FhickURGwSHR

nodi fications o par the coefficient in
t he equatisn forcro@aihe ﬁ&tens|Iﬁtlamme,ahdpamsclcsrremhmng@@gafttabﬂt?w and the

conpressibility. g’ﬂte% :i)lglr ?lé{llg? i Sl ?{onw%\%rl, qgch%gﬁg % onfl}L bdel B¢ R dnfagnot

a sinple proces
particles, from one nanometre (nm) to one micrometer (pm).

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;
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when | arge flows are filtered. In ornanental and recreational tanks,
such as public pools and fountains, diatonmaceous, cartridge and sand
systens are used, the latter being the nost common systens.

Sand filters are the elenments that are nost used in filtering water
with | ow or nedi urvabesgesisovhauthe aerediameter is Gepillitad pyarticl e
removal of up to 20 pm of size. The suspended particles that are
carried by water are retained when they pass over a filtering bed of
sand. Once the fiThd &ficiescy sfadedionidependspns kdtiof Sariabkacshting mmessure,
predet erm ned,_charge_loss, the filter can.be regeneratéd by upstream

f1 ushi ng. filtpriag Medin A8, Rmperay e AP ZATd P aRIeBEE Bar anet er s,
among others, thg, shapeifhe iRadd ih pRksurd R8dIBIaGHnifhntil@edst il 16 KI6E

bed, the characteristics and granulonetry of filtering nmass, the
filtration rar8ltragiorateiidsis o g adesane e sk GoraRaRR: QR VeR (0 thick or

Pol VoSt SR RSB LSk Khoeh R, vt

sistance to corrosion. Also

st ai nl ess st éndreagadf thafiketingsfleve| Infaher eadeadharenke & charapfaiizad by ayeiticdr
resi stance to pressure i.s.required. . The.use aof . filtration ns
i n or nanent alPT&RY® F‘léc?:vleé@r“?}btﬁﬁghfaﬁﬂ?Eat%ﬁfﬂe%%ecfegﬁ%eé% PR uc%béﬁegau‘g%%{f
SWi M ng 100 Sndtsnt Wit @laytirin @R prosyitel i pleferrbd) Withstigh bedaase dffhd he si ze
of these tanks is increased two prohlens energe that Iimt their

scal e. The fividespreasrisenticspirifugal Mueping systeg). bR TaedtahEoRditons a5 YA Rl ng
costs. In fa A hBoworl d there are very few recreational tanks
wth filtere ?)\S/g!tlrgr o?om)re than 2,500 in3 (the volune of an O ynpic

pool ) and those Themppeintseut thek besidss gomsideniag therphaiactepuica el the fikierings |
20For exanple, j.f i s d Y ' | h{i um
wth a vol e SepBeri EinseBfifubiiu GERhARELE Sl FRIIANY
required 150 rpeeportidral toghosquarddticons tofbe Siltaictiay areglilodthesatwioor

filtration in publi ol s. These er at,i v ol ar | e

For thi s typobioutnaRrEsBHEe o Bbaas B ent TihpE et PARRARSER,

the area occupi&etiPyropbrBohdlhd Melkiie Gitkhesf tHeltakea i @ iof the prubess.

25especi al ly, the operating costs. However, there .S g.secon

probl em whi chTidsahservetensentsils that maxigpum Aradyetyaty iy %@“ﬁlyﬁg’ﬂ%vrﬁ 38 it

i's related tothggé%aﬂé.sf“fliﬁpé‘laéry tHeh ﬂﬁk%f?&?@ﬁéb%lréélsfténlcé B dett thd1@siStBidelof the
00

volume of water. In an ordihary p or fountain, one point of
suction ad ofikeripginrediao fHatveyenh athgefariorsesush@n thedimgtRireggacrate thy cake.jig
honogenously f.il.trat.i I f 30- ¥RL-86 sutte RSB AY irOiraMRE &

i ncreases in 5ﬁhua'f$§,dl ln%lggn It%ee%gte‘gégaf%ltﬁ%e suc%ison So?l%t IS Iuﬁ;nﬁated to
t he surroundi B@raféresl tamdrk tndeasonditioas fvith thicker ciékesentire vol ume. This
inplies that a c | ex .ang costly networ.k. of pipes wt I

nunber of suctio RS LA PR 3hFIHRS iY BV eI ygf"gﬂfr%‘é’al.‘] t‘?ﬁﬁegﬁ@ﬁ% of
system has hi glkcofigssure | osses and al so generates short circuits in
the flowof filtrate, i.e., the same water_is filtered seﬁ\é@raci’ tines,
decr easi P t he . efAs the Blierynedemperaiurs s incrRasqdy s Yiseositu s dsereasid ARG Brnss:
above, it is - ONAMN Is¥ndféRbd e and very inefficient to maintain
| ar ge wat er b{gl itﬁétgﬁl%ftﬁq,?ﬁts_r%t%on systens, and therefore there 5are
no large filteredteafikst of perticlersizeontcale rosistarasraad film icemadadlen Eygie

wor | d. small modifications of the exchange of particles affect the coefficient in the equation

for cake resistance and major changes affect compressibility.
30 For the reasons mentioned above, filtration is not a simple process, specially
when large flows are filtered.
In ornamental and recreational tanks, such as public pools and fountains,
diatomaceous, cartridge and sand systems are used, the latter being the most

common systems.
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In the state of the art, there is Chilean Patent Registration Nunber
CL 43,534, which is oriented toward obtaining | arge bodi es of water
for recreational use, which describes a process for obtaining (i.e
installing and mai ntaining) |arge volunes or bodies of water for
recreational prmﬂ.QﬂtersSiwﬂhe aknlentk émt aedngsoades imﬁktdningmedr wathtlowt Or

col orati on, h trans enc and cl eanlin s sim| ’
pool s or troB} “BW@%E%“%B rle’§1°¥%9 éél QL%?&S\%% er
l'arger than ipe 9&§9erm%d paiﬂaepﬂﬁﬁaaﬁmweﬁm@ﬂmeeémﬁaswmnrwpaemver a
features such as skimers for oil elimnation, water coll ection

systens, bui ifidterieg brdtofisang, Qnppthe fliskisdeadss ¥ithAmpyTfigs Jeaching @y at| on
systens agd g%‘&' tteh}ﬁﬁec} EHfg%tI{)%nme R GUah BEBLYeRerhiel by UpdRedh THshig pH
measuring, a fion use of al gaeci des” and roccuIants
change rates of TheSlivatiet @ulityattgérds veyarkons peseimsters, emors ghasdbashaphd a

suctioning v dri ven n
system f or W;SEQ’P fﬁﬁ ’f&lﬁﬁtgﬁhgﬁfﬁg?g%@&be he?éﬁ%%%er%csﬁd% lrogﬁ gge
br obl ehso?°8?‘é‘???%‘nﬂ‘§%%‘%§“?§z$;§w' ' t&""éh"t“g'esm;ﬁe? and b E% oot
the tank, which Ztesp&ltesica WF‘QPPW‘* FrIPImS B Bes s va\%b
I'S 1 mMpos§bl G 1R GEPIR Wa?eli‘ filtFhtibA b&Rsel FMlr completd: heis@hea to bortdon.
present invention is different fromthat of Patent CL 43,534 and, on

the cont rary Alsmsteinlesstesh and caghonetee! fappmbedimen m whiph g belisg fesistance to
filtration s d that allows for the recovery of water

w t hout fil té’?%sglgje%%e entwlare tank water, 25 as occurs wth expensive
water filtrati onThysﬂeexfﬁltramonaydtm%n@mmmemabmderecrﬂ%mndl tetks swihrRg t he

water fromthe.s ctlo system as 0ce

above, which P%B"q STV RS %(}o é(;erﬂ%grPEgeven (}G{’Tﬁwéﬁ@p%en

di schar ges5of thekied ofthdsh taeelisiiittased @vmbmmh efbigaghat llmltmremale CL
43,534, the water_is discarded .and_i.t. does nat conpr.ise fildration
30 system t her eff8f &rst limitatiqn 1§ thahefhigh “‘f’ﬁ%m?g@flg 8?1@%%%%? afﬁcf£1 &3h
obviously, thge {olil fiRtd 28 viry 38 fecPaBort@tanks With Glbred WarsuProre than
suctioning the bot%om of larger tanks in a efficient ?epm | ow

water flows (H5¢m (thﬁa‘f(’higb? an (larpicpeob gnd esF Fpssst tp 2Ps a
conpl ex |ssue1?1§§8 gg suctioner nust pass at high speed in order
to cover the gxge aces and therefore a sedinent cloud is lifted
whi ch mak®s t he Wat exanmllq;uﬁiya?hattamf ajpoctinagesdantial C@y@@@ﬁ%“@'f‘l"lﬂéﬁency

In turn, there . are a MI@& t eusing
| arge ampunt sYUF™¢ P?@@O%n&enﬁzfgguéoqu% %ggié/]é%g? § gi {\}etﬁeétt ﬁle | ar ge
vol unes of V\/aieeéndnm&uﬁd)faﬂdtagan&gﬁlaﬁm foefittration inqiblic gwvls. HElesit her
hand, the characterlstlcs of this %g t are g #dg}g'rtac bec éofth
ef ficient fil¢nestingyoluges awgupmapsge ﬁ“ﬁ’Sﬁrﬁ UL19GT8 RIS

pro emo
econom ¢ wat efitfdl {dvbAhkRNthE @fea bSduBRA bBrQEé(ﬁl,tratM)ﬁ §yeteins thecorgsiekityfand,
filtering the entire volune of water as occurs with the present
systenms, % t hesphealletheloppiating casifd verification of the joint use of

fl occul ant agent ARG AhEEC eHs sieliDath fatgeccul es
at the bottom of fgneéalgggg@al?g@b rom eagh ot ﬁerS and easi Igé

sucti onabl e byochesmfmam andiy 1sdehtedéo e diffienltadf t;ﬂnmmogﬁiadﬂtﬁm&%e eafife
cover |arge surface shaor . ok ¢
ef ficiency, ?:13’5‘58 tef i raaY qI%a(lEl u%&%p o Jﬂ&g{ggu ok evl?égpeom
such as a sandf dikdhbge mxsnoagtoﬁohememelauaaﬁomogmoml;cﬁrtnahomf ahditheabl e

on the market using small ncentrations of fl.occul ants
appl i cati % ofalert Aadis bRy ?ﬁw?tﬁrrlﬁ‘étfeas?%ﬁkvé’?‘ﬁﬁ’ Mue\l}‘éer?/f%? §u§t1 U nd

easy 15 sucti lﬁi\&édho tRG el trathrd g8 Bo effedt of Mheyentitievolond. HHus
formati on of a e and dispersed floccules with easy suct on| n .and

filtering, buim esdlaaap@mlez h@i@@%yn%(ml@fp&eswﬂlﬂé%aﬁ SUSEPRY ¢ s
controlling they GLawtd p3fntdhltioh Plahfled W&ka&twha@hgﬂare%ﬁfe losses



cases, the ultrasound waves prevent the formation of the base |ayer
of biofilmto avoid having the majority of planktonic floating
bacteria from becom ng sessile bacteria with strongly adhesive
capability to grow on a surface. The base | ayer of biofilmbegjns to
form as fast andalg@gerieratassbort cir@ith suths flavto filtate ani Hg same ipfehtsdilistyd
imersed in a pond. Wih th ' [ rasoni c waves in the
floccul ation® ‘%Ba@glgls?,s’ ({eﬁrggsﬁ)]?%@gg%sﬂc%?‘ E* %h%%yes{s%{ht i nvention in fact
Tenoves al gae ceFérhe Ragonk aledoned usdveait i rtot edvindinioally miagleraad #¢ryf r om

water, significantly inproving the flocc ion efficien t he
ef fect of ul ipcidiemide mﬁ%b{gea‘{/%t?fdmﬁ%&éhﬁgtﬁ% b F ﬁ?(g%lgl%go%g&e%
removal i§ ggnefAbrefiidteddfhks RHddleRfal okesreataell sy ibihd intoyld. -
soni cation reduces the anount of flocculants by two th ”E,%‘ TQ?

© i ¢h %%‘bect

process of the phebesteteiofihernrh BirciaShilee FgeabReeidRAAR
to the previ ch%)ﬂri?ﬁteé {o\wafi] Megniggéﬁ?%%gcfd%o}" %{é? ffrecy&iti¥ndl Q¥¢, which

i nvest ment and operating costs an water filtration efficiency.
| ndeed, conpalesdibta proeshs formbeiningfile., fristallingtand mainfainiagklargsvebimes At
results are qQbtained in.the | evel of water, clari L i r

i nvest nent a dﬁﬁ@f‘ﬁﬁ?ﬁfﬁr GEE ?naipwggsels’tsuﬁhsaess} g%s%%ﬁé%l c s%gjteié%ee
bet ween tipe %&@&M,eﬂ%maﬁdp@ﬂeﬁcﬁdxmwahmebmﬁ ado slosse ofpdodsr trepicelh i s
easily suctioned off by the sucti oni evi ce due, to 5 f.Qrmation
of |arge si zeets widtlomesost gepecigipior Hﬂ‘?lg% %mtqr‘jargerstp%ﬁd&?ﬁa ‘e’@‘g@? ?S%)IR
suction w t hciﬂ@en&i@t?%éﬁrfé StRscRurdil fedtinRE blcHBs AnkSRr 61l Elirtinafidn, water

filtration due to the quality of sedinent by a small, standard
econoni ¢ fil tailectioatsystems, daidding defeils, tvapy andshlornes lingrskeiFculaiign sysfers

achi eved using ,ver.y | . . G h {é}tﬂm Eahdng, hiditied Mg
only a small %gragélﬁ%'%gli%%?&%@u?%f%?(\%a#&ep?ﬁv%rvarre’ correspogQQi ng to
the outflmw fdabsmusher alghesides andrfloagnlatds; ichanga ehiesefdesstawetes giditiyesapd | s
equal to or better than that,w th t.raditional t that filter the
entire body o‘?Xl‘aﬂé‘PBP?ocesses’ b pietighing Viigle Ay S parlgo\g?des for an
efficient and econpsiest, CLI4BI53Y] @ropeii s for fvateaciacul#iok is wiedtherefare

filtration is carried out on a small vol unme of ter and on.the

entire tank VME?Yt%WWWWiCQ%AWW&PItW%%& Bégusiggl_&_rlsthe

emtting ult ré\}g@@}n%f‘ﬁ?&fﬁﬁ sofvell Bt fs3Wied on the Walts aad Bbidem 8f fhie ek it
er; c

agent to the .- covering the tank bottgmwith a_. .

suct i oni ngp deisiebiminapidi manugliy ini soredl badigabat whichds impepsitle iacaqmplish in
particles andl di Sfarﬂgsr ges a collecting line of effluent; d. -
filtering the 288 Ii&ht f1ow of the suctioning device from said

col I ecting 20 |i reheafimef fHeyeesent imvedtion is different fronuthat afPateneCE #3.634 ed

flow to the tank. Pr ef er abl in st ) of - 0 t:L on
the ul trasoni E‘“{:\ﬁ\}&e CSP‘Ear@ﬁP?lﬁbeeqvfésﬁ{}teqa%ﬁgpé’?%%é) nb{‘l n’t%{ gnqg{a ro{rlr?dlg}tgtgﬁzli
hours daily Wyéfthed tiak SUBYRIOY the @V AE of watkDFitheiz fidteringiheentie tank watange
from10 to 45W 25Preferably, in Vstjgg)_ a) of the r}?lentti?\{enti on
process, ghe a3 eqcESAvhexpaRes wite t{WéHStm%WtﬁrBﬁ PR Y%t e from
12 to 24 hour g A8 AR Watl RS fraRuMion/s9stem @s beudkin M asent mentiohbd

ul trasoni ¢ waves caﬁ e emtted by emiter devices. These deﬂ\%ﬁ?efs{’gth

emit ul t r asonaboveawhish impliesdira¢r usesrafwater and ayeginally thegidrghargee
di stance of 150d.mette{ S,4 lcﬁ v{)Sadi us, therefore the emtter devices of
ul trasoni ¢ waves ared'Gcated bel ow the surface of the water and .

spaced by a radi um HarenaCLa3(84fthewatt0B disvardsdandit ders ngt ¢ompiise ghltefion

fromthe t38 nk sgfs%é:n?,it}\l/g'gfo%ehtge g -c}etng)g Ofﬂlé LRasd L}%te\ﬁ?a\ﬂl%? 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
.



Usually, ultrasonic wave enmtters are provided in the tank's ri ns;
however, in case of a tank with a dianmeter larger than 300 neters, a
central island or another central platformcan be fornmed that allows
providing emtter devices in the center of the tank, situated so that
the entire samdfdeceades thespjtenteéitidnoy.ulnttuas barearaerpasmigelrod dgHpay t he
coverage range of the emtter devicge,used. The purpos f. a) of
the present FHYEHRLE ShusHeaEs amognts gfﬂ?ccggldalétégg%slge fﬁ% %ﬁ%tﬁ?éngpe

i croal gae, WeGBluntes bh@atRinRokedRaRnitarpfestlttipesn dacths ofhedsni theat er ;
maki ng the suctioning process easier and i E(%r %zsi ng‘%ref.fi ci ency of
subsequent f ¢haracteripting ofthinsedHnat ateagt RitARle I FIagent SliFalget whi ch

decr eases; t he a?&’%dlﬁt?&d 128 b8dn HREITF Ak féﬂfb@éﬁ‘ﬂ@ SoRbHic Rt idtk4tidn Fdte

final purpose o ow operating cost; to elimnate biofihn |
formati on t hiatger tnks wathpyt thoneed of SHeringgheentive velpme BHVAIEHISOCCHR¥ithank

and that is sour f I ﬁ% he
sucti oni ng d%%eéerﬁgysgenégﬁ@ﬁg%g&%@n% ggges %ﬁgﬁemé‘ﬁ%%ﬁ of the
wal | s, gener gibécopnPageyiandiltraafubé,othich ganeratbe dispersesd fldveulanas ilrt bogtom
flocculant and facjlitate al gae ,an article 15 agul at i.on. i .
general for Pg%%i" TPyt %89“0"8?13 Btﬂ‘? ﬁail%éuéﬂ)@%? Sﬁ?fﬁg“"é‘ggﬁ“ geviee
to make ffie giictailpBedibrdecl wihith bl 66veR irgsubiadds (R a SIRf tihe ahdehérofiltdial
spi er& effect” between ultrasonic waves and _fl occul ant, because this

al | ows obt ai MithgigheafGeiency) breawsr o5 thift Fate auajity JathiasHmple dRdeh such as @
generati ng asﬁhﬁﬁéggﬁﬂmﬁé{ %ML&d%&M&ﬁE QR 21t or (A8 ket iRl gl
devi ce covers the bottomof the tank; 20- to facilitate filtration
wi t h t he usecafcestratioheofsfovdulpitbt ers wi t hout additional floccul ation;

and - to elimnate turbidit f . Q?]_.:ygffea";ebﬁd
floccul ant. Pref l?eaﬁ?Pg}?mloﬁ o}&%gsq%x&]ﬁ’g{ﬁ:{éﬁgt‘.ﬁ%%sg@g?ggo t he ;l)r esegetlsy
i nventions t kectibhedtithesictiagagiedice, aot onlyniue tptieyforsrationbf lergereed er abl y,

said ionic polymer_js bi pdegr adabl e 25 i oni | yel .
Pref or abl y, | HbSteR By gt viihany staeleand fire Do G etplicion
floccul ant  agepirakcund dhe ferhiits hiRrdlidph¥gilodith of tlofinTianaks andilintinatingom
0.005 to 2 ppm at |east _once every 6 .days, vEf){r'}}e; er.

bly i
concent r at i othef engipmnent in whigh theplgae stick tadag @é‘dié‘}r/WloﬁtthE?' e e
preferably i %igﬁi]ﬁqg&gﬂﬁxgs@% %P{Qﬁéerﬁ OB AteBid 2nie@ oR hO4 sPiBiBes CRIaNnZpbiMOUf S .

30Preferably, 1n step process of the present invention, the
wat er 1 @@ wiatherérce dondlgaedint prerhardioglislodge ffiemythe tank's spifenes 1Ferdhesp |/ s.
More preferab] he water f| | / PARE {dved §DidBmith a
range from 16°48% tgﬁleﬁltf squndvjav%\r%%}elp%%hog@g%@fﬂ?n $tep ¢) of the
present i nvenivbidhaving @t rhajerityafijslabkibhio floatinglmeterie fromi tehoming sessile

suctioning device, this can he .noved. di fferent ticon
such as a boélaCtFﬂat"Hgs‘ir%gzy %‘ﬂ»ﬁ?‘&%@%%&&?&%‘f ?%%suggér%%ng%eograg% {a é}idrt; t he
tank bottom RofIRft¥eing e forAlk GERAEID BidleOto 3 BtRS £fiet Oletuing b edfacobot ;

or with a cable and pulley system
25  immersed in a pond.

With the application of ultrasonic waves in the flocculation process, the
process of the present invention in fact removes algae cells, particles, dust and
turbidity in general from water, sigﬁiﬁcantly improving the flocculation efficiency
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.



In step d), the water flows are variabl e depending on the size of the
suctioning 5 device, which in turnis related to the volunme of the
tank. Preferably, in step d) of the process of the present invention,
the effluent flow fromthe suctioning device is filtered in a range
of 1 to 30 L/s, Hueel, perapasectsl tyaditipnal tak-fierationotystems.tesceltynt results rfe
effluent flow.from. +.oni I ' W&Bﬁg ' unp
connect ed toth}]aénesq]ﬁ%P‘l%éeﬁ%ég%f‘g%%%%ggﬂ[ﬁ%kﬁIleX| b esé%g I oni !?1113 ggse

| ocat ed al ongokthesiddd it uses 08ytehgc sytekl Isetwednahe suspéndedpaticla floeduidtion or

fixed platformor .on a baat. The effluent..fromthe.suctianin Vi ce
i s unl oaded t36‘dé"fﬂﬁﬁulo@c‘it’)l?’abls@fu?lﬁ’ﬁé‘ﬁtfonfgﬂé}’yﬁk?eo%cgw eé’fﬁegg? g’ntgg

ef fl uent Isi nepMBdiRh of RrdWiRahcbiEtd WatdreRaividub g fisiodedarddaasy folstetonng,
with a flow preferably Tfrom1l to 30 L/s, nore i)re.ferabl Wl}aﬂ a flow

from10 to ZWﬂl@Ethan@S@weafbiPﬁB%Waﬁ%ﬁﬁ@%ﬁ"f?tl%éu?(‘lgéh‘(‘i % bar)

toward the filh&fon %%?Jﬂ E@aﬁ(’ia{%%‘é@@{xp@ﬁﬁeﬁﬁﬁ% refidi B RARBROMSth narket.

cartridge filter ac ng to uent flow bei'ng suctioned by
t he sucti oni rEhistiswtideved using verydowpewels, of flaecuflants. dflsmpaight &Hening andt 4r ned

to the tank usi a recircul atin u I ' j 4, and
connect ed Wi tst‘?”'il%l‘?f?%ta%‘? 0%#%2}‘11 3'%58? g g‘gﬁe;%/ gﬁ%sﬁg?(ﬁﬂuéﬁoﬁge (It)lgjﬂévg t%r o Eﬂsﬂ% he
filtered mat efuciichingdenico @chiéves ahesuttalnk isfaqoahts af bettsuthph that witletredjtional
finish the 20 recircul atigg cﬁ%/c{)e and in this way to conserve the
wat er wi t hi n $ypiems {hat Bligr the'entire pady; (83 F-ant to bear in mind that the

ai mof the sucti afiBRsdR HveRtidSpretidaytonsh éfiGieitdnl cblohtdTiltatiémer water
process of the preséent invention, as occurs with_suctioni ng (gga/i ces

in traditionafrompedink, where the flirationdia garvipd entona smel Vel at not on
ul trasonic emnjssi 44 gpﬁ]é ok ik kRlvaie S¥st em of public

SW nm ng poor?gglgéﬂ?éa%’gﬁayr’g\g&%%p a-%sfﬁ% “I'n ot hlggr V\%r ds, the suctioning
devi ce not5 only eld-namitingsiittdsenicmtaeesiisktherdatkir al |y situated on the
bottom (| eaves, branches, soil, etc. but . al so all suspended
particles and, in ki'haéir‘l@ﬁ?effocgf’ulﬁ?fﬁﬁ?’g %Wr‘ﬁ%m%’g pool s, these are
~elinminated by fil tq.adoveimghe tdaR bemsrh wethwatietionfrydevice mesiclaswdtigns ol watethe
case of the present invention, the spended rtigles_ becomns

floccul es vi aflewavity flacemlaed RarkiFigs d(i‘ﬁi“ﬁﬁéf‘ﬁ%ﬁ%?@@ﬁ“’?é’fﬁgﬁlpﬁgl es easy
for suction) and g efmimb udht o f SheGhbtinp IR ifide Antcollbéing
filtered, decreasing elimnation costs by two orders of magnitude.
That is t20salineofreftlueatiand filtering all the water with traditional
systems, only the ef nt afl r tioning device is
filtered. @?’i%#ugﬁ%fhettﬁ%eé[r% tr{g?ge of the present invention can
i ncor porate the vértferabfy; omstepua)fodithe piéssptdseention thewlitasertic Higygseraemitted

skinmmers) in order .t | i m.nat.e ecj f.i. (BN e
ayer wh ch oo Sasrint P TIPR g RRRs R s el AEY it Ao 306 kREC
fl ow using then@MWBBHﬁraﬁg@ﬁ-b? I:Orw@ﬁ parated into tg)e e;fl Eent
collecting 5line in order to filter it as in ste of ..t he. present
i nvent i Ion,85 si Ince Rrgerably, Hhaters2) P REPSeRS %ﬁné‘oﬁpgog?sﬁa%%%§°é‘i‘°0‘iv%l‘§73?re
with a very | QuidediQWer ﬂéﬁbd%ﬁtﬂn@‘ﬁ'&xﬂ-lit@ 29 hblu§; anfilthdre BREGABIP tronl Foaot

the yield of economc filters available on the market that are used
in the proces24bpurshe present invention. It is inportant to point out

that, in sonme tr ﬂ%@&%@hcgévg %ib%%irﬁ% tlﬁ{?ﬂiﬁéﬁﬁviﬁ@st. efhekSdevices emit

i ncorporated into romthe nmers, but in this case
t hi s corr esponiimséric wavegéi radiad fmmihiacimgaoé 138 and with ardistange pfy150 meters

elimnate_the surface | ayer, bu lso filter all of t he
process of t‘hQ?f?rdB@etﬁ re%i‘? é}ﬁte@t%e(r%ggceg of HEEPBR VRS A %elhl? %ar%iﬁnbge'id% 3@/ t he
superficial | 3y@iced0ttHeWtterfah@¥acad By § tddig iedrdnge fram 100we 1 Somger al thé
magni tude. In the present invention, a suctioning device capable of
covering | ar gavaiefioatias tapk repsyss thegmifted irdigRIe WayVes necessary, such as

those capabl e of gEYRKI fifashnfi&fh@ ehittdidare bfovitie MHhE tank’sFims; B3NSR, En Of

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




As seen in Figures 4 to 11, the suctioning device used in step c) of
the process of the present invention essentially conprises a
structural franme (10); a neans of coupling(20) to the punp system
means of wheeling(30) with horizontal axis for displacenent over the
tank bottom céutaBdfforafcat 0b ﬁctrmese tiat ald:mg)rc(\zlﬁ)lg emttter Jevices duthe astiter of 5
for displacenent  sur ndi.ng_the.tan

suct i oni ng( 58 ki %Waf@g A Pkt entitg supfage ﬂs[%ﬁigfteg g’e‘?ﬁ%sﬁf“ﬁd” ves aogerding
suction a V\'an%eEév%g&\&én@eBm%ﬁhhtee&a@lwwasadcl es fromthe tank bottom
towards the means of "coupling (20); neans of cleaning (60) which
conprise a brushTheipyerosaofficirn 08@%11@?6‘%%%‘@“?“?09”%?%% t he neans of
wheel | ng(é% 0) and 2 485 LUC I Houht MC&%%Ee,Wchqg%trﬁﬂgcéﬂﬁ%n%@f' oni ng
device 30"to the promnences in the bottom the structural frame
(10) conpri saspmdaémisismiwpﬂeum&bigéh@mgp@ung pracgsgepsier gnd BEreasHE ng t o
a nmeans of trggction ch as r.enot bmari ne
cart; and a FEEFLCHPE SIu ﬁg“‘(‘%i"’"g‘é‘%l %&% #g&%%gﬂl?@é ngﬂg?iljom ng
(50), the nedegests it mbmmaﬁ):hmdaltmusnsramtmmadmsrthaﬁaal@mpse of

As seen in Figure 5 the nmeans of wheeling (3) conprises stainless

st eel hori zoMVaPPLERXINESOYB1) where seni-rigid polyurethane protective

rollers (§2) are {,Qaakkeh bigith HHRRM thaGs WISE) SrHdBon e dalloind bottom
aut o-l ubricated plastic such as h%glh density_ pol ye;&l ene for the
?

support and @fﬁpltmnéﬂxat isfa soise of algaa gpwih, Whighw ¢ usg of the
Addi tionally, .;g%ﬁ@é gltee HEGE11 1208 ddc3DhesGRIRLT FEnTRPREANAMIsAX| es

(34) made of %‘fﬁl nFPess s I'n-epoxy resin bearings (35) | ocat ed on
t he sides of gb;li@ama:rssnﬂgwgﬁ'ecbt; oni ng (50) and nmeans of cl eaning (60);

of at o-1 ubri cat o raSeIE Suah shiRe AT JARER AL YO R el D
support agd @bﬁ%ma&@ﬁﬁnegene@i fdrhanmaﬁsmalﬁe Isutio with thg s¢GOhingddvid® neans
onpr | 6. ver i caf LARMEmHIRYS G BroREEIevE assres it
conprise vertica

aut o- | ubri Cate?féc@e%%ehﬁm%y&hc ﬁ'ﬁvéﬂ'aﬁ@ fl§ A Rint, ye@aémishnbﬁmtanﬁﬁlgmgﬂ in
Fi gure 6, thef@rrehgns g}{) COUpcé:Q ng CO%I’I se %ﬁlfrilgse n@%é‘ﬂ%‘& éd

for a flexi blflochdeewithenss snatign MathoWECPRIATNEASE o (22)
and f1exi bl & Jip GOl LAREGHRLRESy kL bbb flor A Garkonnect ed Lo the
means of suct' Ofli ng and w fow the distribution of suctioni ng
force coring fromtd heiliptaiitratiot with thasiss efsimpla smddfiltess ithquhaddifoml ™ of
sucti oni ng (e{i C‘%ﬁ r| se a folded suctioning channel (51) nade of

st ai nl ess st €e1°° $nnects suctioning inlets (52) nade of

stainl ess steel thtbﬁﬁmn@téﬂﬁﬂdi@bﬂﬁdta&tﬁater«almhgmﬁhﬂheﬂmcwabfead to said

suctioning 20 channel (51) d_pPVvC conn ors 53 nd .f |

corrugat ed pi pes Preforpb Wdﬁﬁ@&ggﬁf%pf‘ﬁgss §’r?§*?'gt6’8%?8??lﬁghe %f‘ﬂlﬂﬁs
seen in Figur RniFgRNm& MY pictanably, E8) ianpghertibe biidegtadableal
frame (10), %e msaﬁs of V[S\g%ﬂ i né ?}eO) a%d t he rrea%i; of suctioning

(50) ar oulfd tmomopplz'dmtgqutax| es (31). Additionally, it is to be
ted t that
gg;gse of O;J r act Ia or??%% %@bllﬁ% Vﬂ%ﬁ@?th%fpm%@ss%f lﬁie%ﬁédeﬁﬂn‘&&@%n GAYREdint bt

Figure) with the st ruct ur al
frane (10). isadded tEitguank Water, in scopoéntation Gom 0G94 to 2 Mk leass oBee

fastenin 90 rise far 8x. I n
t he maang (of %‘iﬁ’@f Wsrﬁje%?%fylgﬁd:oﬁ%an?&fi?c ggﬁl%&nbfé@g%)a@gegsﬂt%&&eﬂﬁ )
structural frageys( A préferablytneeoideamatdndront 0.015% thé®.(dapkn 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 c) of the present invention, when the tank bottom is

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



30 bottom- As seen in Figure 10, the structural frame (10) is
conprised of intertwi ned arches (11) for defining an interior space
whi ch contains the neans of suctioning (50) and neans of cleaning
(60) hung up by the nmeans of fastening (90). The jntertw ned arches
(11) of the stdhestaboalintheank sudye; alecopofueicas,onyprsinithe tapk batonk 3 ¢ he
13 | ower ends_.of sai OB
pi voting (70 (Wﬁc??f ?o\%%d:arn%ga%%E or?l%(g#]ot%g{ b%@ﬁh%'&?ﬂ Bélt ween
each supportispgenheel (33), protective rollers (32) and secondary

wheel s (36), as between_ the ans of and f .

pi vot abl e subj ecti$® Pghy Waigr Hops 6‘\7| ?J’\i?/\ﬁti g‘iﬂ(‘ e @ag%&wmg
pol yet hyl gne d\é@é@%&mﬁ%mwlu&dwﬂﬁlv@uﬂMfme tank. I:Fxﬁﬁfahlyliln gmft he
distribution of the suctioning inlets in the ans sucti oni ng

(50) and nearike ppcess elihe prgsqub By erfiongths éffﬂ“te&q flayy ffam thy sﬁ‘é“ VEEH oN
EXAMPLE 10To g efdgﬁ F}'&ngg oP{ RCRFE/s Qhork ?ef&ﬁlﬁ €04 ranBY 85I 106 20M1/sCh

al | ows eff|C|en flon of water ntanssuc as fountains,

refl ecting pool sf[hesaﬁﬂnmtm‘xgwrﬁmil&ﬁnmdmvmlwmbﬁﬁéﬁbﬂéﬁmhnd
operating costs I HeA)
o but ', < ehmiested o i sl BHEP SRR b BhifiHioss locatbs bR
coast of (Ghi | oh e ik’ @ aiar i faedt Dmbbibd @l fixeé pREBrer @nabert.vBhaume of

90, 000 118, hown 15 in Figure 1. In Fi. f .t ank
(3T preseriBimion e ol ot e tu R IS hBles

of the presenb;id AH&fink MuchtlineiveH&rSs &m@dtmw'ceﬂmﬁfgeﬁohmpwfﬂtehagk is
shown with the necessary structure to performtradl fi Ib

where al | of witea flawipraferelely fiom ¥ fo 30d/sqnory REcterplly B “i fromgl

for traditional f HRPaT ACFehloRard Be g, Bmcﬁm of
t he present ni%’en ra%%ﬁlgéég}%@éhqég(#o%@l&gg gur esw0 rd %; t he

st ruct ur el50f d%n@a neardd, dmtomam:ﬂuenor canttidgo filerasoordim to the gffluenicllayy beieg ur e
in Figure 2. r%)gtt " }écrre 2 shows the necessary facilities
for traditi onsét‘lCtl ol by e PRIOBEI Y Ehe great need for tubes for the

tank's rins as atfiktk 15:6[)'tmgilﬁfeaa;vaftﬁﬁsap&natmm@taﬂtﬂﬂgmem&@mgwmp
filters can be seen. h

e entire infr cture needed faor dj &1 onal
filtration calecaied Qetba tankisinmn ??é‘P%&%’tsw&é? OsﬁloéﬁlI’SS ?ilfpp}?’ ik M
i nfrastruct urﬁ%e%fb?stt'ﬁe fiRbreld Qﬁte@lsﬁ@ﬁrﬂé@@&meﬁrﬂlﬂ‘&n §a1<$b'@p@1ideeo ﬁmsh the

simplicity of the structure needed for a water filtration process
accor di ng2@ o tehizcyltingsniele pnd/irihis 314y Anepnserye Bregyater wifhn e 'zing in

operating and Infgg %;Qag,yoﬁogﬁat@n?ﬁ{a {1 %%P&e?ﬁctﬁ) %;raexqs@mleanmg

i nventi on was per oW ng steps:
ul trasoni ¢ wathesankéotomrin thHegroossstdf the presesbinyentinn,es Oé%m! Withg‘m@@mng

gl X1 wi ¢ hierB e i onitrns it S8 MR Mok PGP fple T2
manuf act ured Byiskien Mﬁltmﬁﬂrfﬂiritldﬂapstdﬁrof paldivstvimaingi®H2BA4 toGlly

Lei den, The Net her| ands; his device .the fo t| on | B
was preved? edrepiged: ne ofish t&‘Sﬁucé‘PmPE(SIE%I&? gt %esm? elalﬂlc ed

by 75% Said ﬁ%aﬁ?&ﬁfa%ed(cﬁ)th@ﬁ&to&r@&@év@ﬂ bt dn6Hes,14dilf étc %@ucmo all suspended

particles and, in the case of public swimming pools, these are eliminated by filtration

._l_

of the entire water four times a day. In the case of the present invention, the
suspended particles become floccules via the ultrasound and flocculant (larger
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.

11



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 forminto floccules of a |arge
si ze which were dispersed, due to the synergic effect 5 between

ul trasoni ¢ wave Gutiosliyo thediligaté biithe pteaent irvppiidnaan ingarpovdte ik water §@@ an

easier suction_and efficient filtration of.th f L.k I om t he
suctioni ng d%\‘}faﬁf‘egl posal gropves %O“Sfﬁs?sﬁme%‘?’fs ik 8?52? ?/I%grﬁgt\%ia%e%gaiénéi &
Crystal O eafanil WateWhlirfeBe ia§erdwhicRdaoéaeait oilcatd fvating potigled. &ttier ol yt e
manuf act ured by AP Aquarium Products, USA, in c(gﬁ:q%gég ti olr;g]&e%&llo. 08

ppm every 24cvgiatat flovopsing the sigymers 478 be ARMeTRSGHE ¢h a
suctioning d éiﬁ%nﬁ:g?égfﬂft Bt 5 é’céﬁé&)l_o;f éﬁé(};cr@seny\fﬁb&ﬁoﬁ,%ﬁicé FRSkinh9&S bhigt ed

particles suctionin oW 0 . water with said floccul ated
particles, feimiathasndacewatsr layetiwith a vew levidlam. syshpp §amel tp 5 I/pelhis

effluent fromthe ct i oni Vi j i Mate]o]

punp (2e) wi ngcb%‘%gﬁt‘hgylegg ‘é‘%%%‘kﬂ%??a{ﬁég% 6&5%2%%%5%}2%%( % h?o thltaédﬁl
suctioni ng dgipeceftyofthelfzédentintxndonl At impottarsdo pdafout thatl én some( 4
inches) in dianeter .and 150 m | gng, . t owar ds ol.l ecting.ef f] uent

pi pe (4), whireditignatl la%gysmss@eg“m 1568??5?‘&%583?? ﬁ.ﬁg’#ﬁﬂg o Her s
(2a)3 a! hoof sﬁﬁ%&&%ﬁ%@&s@ﬁié&e@nﬂ@@tm@& fedvid widel arpinpeent(tdhot Sai d
suctioning device covered the tank bottom subne d

> C rge {ngthetan#
wat er and covelyictiginstethe sufe layerzbyialsodilist alhokihe watep  Inghaproggss Ot g ¢
speed is ver re§éﬁ£95€eﬁ’lr itia {1\{%@&0 At RS by MR sup@fiSaUbRIEE thablGWd 861 €
on the market. IS speciafly éle5| gne

devi ce covers at | east 100

ti mes nore t fikered hetvelpWeacedes of megnitadk bottom in the same period of
time, than any r device avail .e . A s sl ,
the effluent fr gﬁlﬁ%@ege&tﬁv% 1Ry %géﬁ%fgé‘%&ﬁgﬁbgf‘ifé?v%“&%?ﬁéEﬁﬁfﬁp a
centrifugs puAfer WK \atebid @bceSiary, ahchMs BiBe odpablesP covdring 1 Bedipy (W) ith
the force 25 and f] ow of 15 s, .connected,t chute.10..16 A

i nches) in i AlEHSdhSrfidple °ﬁarL‘i/6?ﬁ°H1$eW 3 SpEPLOL LIy %a*‘%f"f‘"“f“é%ﬁg Bhhét
chanbers. An \AgUasiiinSa e hiatieg thd®iERa sebifehlil deviva svas sgpdcialihdesipned

with supporting G5 gravel and two filtering |layers, one of mgngp
C-8 and the & baformrieps) ot thrprgcyssAfthepresspidBv oy sald igvise BVEBEt 575t he
present inventd g, figfed 5 & ehithUGRE bRt Tl the GRbelyd bieme beféroni ng
~device in anrlhsour es;lggn aﬁ%%ﬁ_; tiﬁeref ore, 15 L/s for 1.5 hour/day
was filt &@0ed.than anylothesbagting)devictie filtered water was returned to the
tank using three,recircul ati Do Wik r bf the BfbckV
(2.5 hp) and a f%We&mglgﬁ%%?ﬁg’ﬁf%urcg&g%%g%%%n%e%ﬁrse ic?cul g? ion
flow of 15 L/oFtheprésehtihvention esserBiatly comprisee p strundiral foanme(d 0); @ hwesans @f e

t he manual cl eani ng of | 1s and the suctipni.ng.devi.c .
noceseary: | GORMIECHDtasbepugp S EreY oL Ee R RR R el Bl for
pol yner - pr eci gigiALR6ntioFBUh tnR Boitéth:e thedng bl jotive Blidiag @0) with iveryical asis

efficiently, leaving the bottomconpletely clean, The .deyjce which
sucti onedSa flondisplacersnt susrosnding,ihe tank vallsia Heans BFT?WP%]?‘?g(ﬁ"?e"%P% k

bot t om sur f acc%r[{&hg%eaﬁjel%rtgﬁwfgﬁ&%m%phjlﬁgsqg&t%ﬁcﬁﬁch WA fhewlRM6Eculatd a

fine cleaning, an a si redgi ng. The suctioni ng
devi ce was appitichs from thegarfkdrottom towwarihibe meaas ¢fpouplingdP)s meysof 2 days

in order to syction_the .flow wth,f I 11 ' feank
bott om keepiﬂmgééaa@?h %O(B’ﬁﬁ S8 ]ea fﬁg]%lisatq%%?‘f Egﬁ&%&gﬁ?w‘gﬂ%ﬁ%ﬁt _
exceedi ng t hemsdna BelwheSinE0) aldar stiuytuiah frifhe (D) fercadamtingl thergucteningdevice
direct contact and the sw. npi ng_pool requl ation. of CO t he
appl i catidh eRbesRAmHencss _ng]gﬂ,e t%&gﬁ?ﬁ%‘fli g’ﬁ SWTQ%?G @@c%ﬁgﬂ%%ﬁ‘%ﬁog
Table 1, Conparaldidste §dRlcBoPfs05 iR atiR4ingas @maahd of tiabtorh surhes 8 rafote-he
present invention, conpared to the Regul ation for recbg)a}t)i onal , wat er

with direct cesmtraled moptized sapmarine cart; and a means of fastening etween the

means of suctioning (50), the means of cleaning(60) and the structural frame (10).
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Par amet ers Measured Val ue Pool NCh 1333 pH 7.8 6.5 to 8.3 except if
natural conditions of water show different val ues, but never | ower
than 5.0 or greater than 9.0 Tenperature, C maxinum17.7 30 Carity,
m nimum * 35 neters Visualization of Secchi discs at 1.20 m of depth

Vi sibl e floatingAselch dsFigad Snte niahtisfavhethenE) Atspres ftbiskest stdell oat i ng
oils and fats, .ng/1l, nmaxinu .
horizontal axles ()§1) Wﬂgre 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 (3 0)< comprise secondary axles (34) made of
stainless 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 stéel which connects suctioning inlets (52) made of
stainless steel tubes, argon welded with continuous weld bead to said suctioning

20  chamnel (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



<5 5 Enulsified oils and fats, ng/l, maximunm <5 10 Col our, unit
scal e Pc-Co, maximum* 10 100 Absent Lack of artificial colors
Turbidity, silica units, maximm®* 0.55 50 Fecal coliform/100 m,
maxi nrum * 1,000 Substances that produce odor or taste problens

Absent  Absenfywed Rl GhidiERtr@fifddGiréles bR gikka thc @fany\bipieting €705 whith
country of e application enbodi rrentl) RegVuI at i gn NCh, 133&%
pivot around the horizontal axles (31). Between each supporting w eel (33),
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. In Figure 1 a top 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 em
14



Table 2, Conparative table of treated water with the process of the
present invention, conpared to the Regulation for pools NCh 209*
Par amet ers Measured Val ue Pool NCh 209 pH 7.8 7.2 - 8.2 Residual free

chlorine (1)Pm 0.5 0.5 - 1.5 Copper (al gaecide) (ng/L) 0.38 Maxi mum
1.5 Brom ne (W@h&ikinthe elagnb)rfdon 8éild floatd and 13cdaborsthe faak sing Rslstouapended

particles AbsFG{\gn‘}re "

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
5 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 ™ whichis a
biodegradable cationic polyelectrolyte manufactured by AP Aquarium Products,
USA, in concentrations of 0.08 ppm every 24 hours.

10 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 shown in Figure
1, the effluent from the suctioning device (2¢) 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

15  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

20  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

25  and flow of 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

30  anda half, therefore, 15 L/s for 1.5 hour/day was filtered.
In step ), the filtered water was returned 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.

15



Absent Anaerobic bacteria (col onies/nlL) Absent
Absent Absent Tot al
| arvae or anot her
Disc of 15 cm35 m1.4 m _

, 00 Fecal coliforns

~coliforms (colonies/100 nL) Absent 0 Al gae,
| i ve organi sm Absent Absent Visibility of Black
* The Chilean official

regul ati ons where

usethe country afioRInfRaRRt hedbingd, BxRARE B nRegall ckdahing oRNGAROMd the

10

15

- suctioning device was not necessary; total turbidity of the water was eliminated and

polymer-precipitated impurities were totally eliminated easily and efficiently,

leaving the bottom completely clean. The device which suctioned a flow of 15 L/s

from the tank bottom, left the tank bottom surface free of particles, floccules and
residue layer, as a fine cleaning, different than a simple dredging. The suctioning
device was applied to the bottom of the lake for 2 hours every 2 days in order to
suction the flow with flocculated particles in the tank bottom, keeping the water
completely crystalline, meeting and exceeding the standards for clarity in
recreational water in direct contact and the swimming pool regulation of the country
of the application embodiment, i.e., Regulation NCh 1333, NCh209y NCh 409.
Table 1, Comparative table of treated water with the process of the present invention,
compared to the Regulation for recreational water with direct contact NCh 1333*
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
. .. Visualization of Secchi discs at
*
Clarity, minimum v 35 meters 1.20 m of depth
Visible floating solids and non Absent Absent
natural foams
Floating oils and fats, mg/l, <5 5
1 *
maximum
Emu_lmﬁe(i 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
F — D)
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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The filtration of |large volunmes of water is technically conplex and
wi th high costs, and therefore a barrier for the scaling up of
crystalline water bodies. The suctioning device of the present
invention elimnates suspended solids 10 flocculated with the
floccul ant agentTabie, Sompaativetablernf awnated Water with theruloasecrfdd preseal,
decreasing the flows iheentibhtcemphied & the RegdlBort fonpaols NEB LS| ng t he

investnment in filters, pipes and energy costs during the operation,
Con’par ed to traditional tank fl | trat Lon.-svest ens- T!'\ey all I W reduci ng
the use of disinfeciankss flocqul arVigasuief Yalle des| and el Nohnad| ng

bi ofilns, ellimnating the manual cleaniP®8lof tank|lwalls 15 and making
operation of the sucpHoni ng device nor e78fficient %8513‘1%@ t he |
hi gh cost, t|r aReetidwihfte Ehlbtineat ijon syste do not plean thg _task

bott om The tegpaol ogy descri bed heéfein, whigh achi eves

i nvest ment  ancoppBehbhédide) ¢@siL)rieduct i oro.3senar kabl y, po@é&m’aﬂl 5

possi bi | ity [OT BRInhifd (EedihfB&taR e of the main 20 bathers for %I di ng

larger cr ystal I i ne WeyEy tan for recreational ahd ornangnt uses.
The main ad ts%hdhﬁk?eﬁ flemented process arg the significant
energy and chem ca’pam 96 savi ngs, |4’4b51@éfep| ng W th prot benthg t he
envi ronment ranet he gayantage f—nvestment—and—TRrtenance costs
whi ch are sHho ﬁiﬁ‘ fl PTwi Ng conpaAbsentve tabl ¢: 5 Tabl<€08,
Conpar ati ve i—abl—e—@ﬂlgy xi-Fratle—costs—between—a—tradi-tion

fl | tl’atl on \[Qf ﬁeoﬁﬁgggw suct i {'\nl nn A‘ ¢?'1Ee Spa:: 4 Cat: ‘J Issent
Gircul ated Vol u ﬁ*ﬁ%slnstallatlo sts gratio n ts,
nmont hl y Tradi t i deelenies/100anl) 20 V(rT(r\AES:ﬁ?ri fnr?g pUAPS rrn%gf Serial

N 628, " oper aft | Aigasilarieceorfaheferof | 151/ s, s, afigh ™ or |of 5. 598k (7.5
hp) 20 AGUASI N sHvaorgidismar s model 10 129, 600 kg of sand
(Carenit C2,| Uibili4of Biack CBscyofAN) ;

15 cm 35m 14m
* 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 ornamental

uses.
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comparatlve table:
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I nstal | ati on wor kf or ce;
bases for supporting a total
with the vibration of filters in operation;
for conduction of water;
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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 Vs, 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, C5,
C8y 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

300 L/s

US$
362,180

US$
16,075

| Process of the

invention

Windglider Boat

Suction pump with motor
of 9.5 hp

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

15L/s

US$ 18,200

US$ 910
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Us$ 910 conducti on of water 3 recircul ati ng punps of
1.84 kW (2.5 hp) Hoses, accessories

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

* Tt 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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Combusti bl e Fl occul ant Qper at or
CLAIMS

1. A suctioning device for travelling a tank bottom with water, which suctions a water flow with
flocculated particles in order to accomplish filtration of the water of said tank, comprising: a
structural frame having a means of coupling to a pump system; a means of wheeling with a
horizontal axle for moving around the tank bottom; a means of rotative sliding with a vertical axle
for adjacent displacement to walls of the tank; a means of suctioning including a plurality of
suction lines; a means of cleaning; and a means of pivoting between the means of wheeling and

the structural frame.

2. The suctioning device according to Claim 1, wherein the structural frame comprises a means of
pivotable subjection for attachment to a means of traction; and a means of fastening between the

means of suctioning, means of cleaning and the structural frame.

3. The suctioning device according to Claim 1, wherein the horizontal axles of the means of
wheeling, are made of stainless steel where semi-rigid polyurethane protective rollers are located,
and where supporting wheels made of high density polyethylene for supporting and displacement

of the structural frame are located.

4. The suctioning device according to Claim 3, wherein the means of pivoting, which connect the
structural frame, the means of wheeling and the means of suctioning are located around the

horizontal axels.

5. The suctioning device according to Claim 4, wherein, said means of wheeling further
comprises secondary axles made of stainless steel in epoxy resin bearings located on sides of the
means of suctioning and means of cleaning, wherein secondary wheels made of high density
polyethylene for support and displacement of the means of suctioning and the means of cleaning

are located in said secondary axles.
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Mai nt enance * It is considered T=4 (Mninumrate for pool
filtration) Regulation + The cost of |land for the storehouse of 1,000
n2is not considered CLAIMS 1. A suctioning device for travelling a

tank botgt Omev‘éuEttfbnﬂ%tcfc(frce %Ho%?&%lh%? Whehah %{e rﬁéa‘ﬂy\’omottehwg lsQ&ﬁé’Lcﬂﬁ&Qe

particles in order to acconplish filtration of the water of sa

tank, c I f a
pap’ sy o G e R R N AT i) dsﬁs?gr“ré@r%
around the tank bottom a neans of rotative sliding with a vertrcal
axl e for adjacent displacenent to walls of the tank; a means of

suct i oni’ngthersestisging gericpragerdingtty Cisimdy wherein the means of conpking casfprises a hose
cl eani ng; and a neans of pivoting between the neans of wheeling and
the st r metale i afflesie hosconTeréedga dei romiprsysteresll (e cermedord iandy flexablCheriugated
wherein the structural franme conprises a neans of pivotable

subj ect ipipes fameeted adhemaenns pisuationswns of traction; and a nmeans of
fasteni ng between the neans of suctioning, neans of cleaning and the
structural franme. 3. The suctioning devi ce according to Caim1l,

wher ei n gt h’?héqg{cjci ﬂ% aéwéxz{cg(ﬁdl(ﬁ% é& eféfm Méqﬁéalnpgf s@:{lgm{{?ggmﬂ ses a

stainless ste e sem-rig yure ane protective rolfers are

| ocat ed, &Hﬂ epm§&é%(%5lhéd‘lgalﬁﬁ§eslte% %gﬁ" cgrfnepc% gtpsﬁ f? hﬁé{s mad of stainless

ponethyFene or supporting an |sp acenent o ruct ural  frane
are |l oc T dign

the moanppief d Ml GUUATVA SRR, IREPELE. éﬁ?d ool R e
of wheely g ANd (16 505,91, SHELI.SHLG 1 . hesated,around the

hori zontal  &xer &. - b. "ﬁm sUEt b ng device accord B?go Claim4,
wherein, said neans of mheelrng further conpri ses secondary axl es
made of stainless steel in epoxy resin bearings |ocated on sides of

t he nmears Ghe sustbning devyceasvdomtmgris (@dimc];ewlmreiy thenfasteeng neesorpdrriye cords,
wheel s made of high density pol yethylene for support and di spl acenent
of the mBasishapf tisupedns i mgtiamdg hivbthrmamass of clehagrinrbe srueturad datoecdhoi more
sai d secondary axl es. 6. The suctioning device according to Caim
1, wher ghan 2 dve fromalnstadf battotmat i ve sliding conprise vertical axles and
further conprise |ateral protective wheels nade of high density

pol yet hyl ene. 7. The suctioning device according to Claim1, wherein
t he means of coupling conprises a hose nozzle for a flexible hose
connected to the punp system PVC connectors and fl exi ble corrugated
pi pes connected to the neans of suctioning. 8. The suctioning device
according to Claim1l, wherein the neans of suctioning conprises a
suction channel made of folded stainless steel which connects
suctioning inlets made of stainless steel tubes and argon welded with
continuous weld bead to said suctioning channel; PVC connectors; and
fl exi bl e corrugated pipes connected to the neans of coupling. 9. The
suctioning device according to Claim1; wherein the fastening nmeans

- conprise cords, which hang the neans of suctioning and the neans of

cl eaning on the structural frame no nore than 2 cmfromthe tank

bott om
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