EFFI Cl ENT FI LTRATI ONPROCESS OF WATER I N A TANKFOR
RECREATI ONAL AND ORNAMENTALUSES, WHERE THE FI LTRATI ON

wo 21PRRFGRVED OVER A SVALL VOLUVE OF WATER ANDPCUUSIONE636809

5

10

20

25

THE TOTALI TYOF THE WATER FROM THE TANK FI ELD OF THE
I NVENTI ON The present invention describes a filtratiaon

pr ocessEF EICM"&FIM%T&MPMQE%&E VEATER Y &4 FANK FOR
r ef | ect IRECRENHONADIANRIORNAMENTAL KSES)WHEESS TR
and FIRFRATIGN 8 PERFGREKIBPONER\ K SHM ARLYOLIMELREIWATER

I Nt ANDNOTOVER THE POTATHTYOFTBHESWATER BRGY THEEPANK
becones cloudy in spite of the good quality and | ow
| evel s of suspended solids in the water source. The

environment adds dust, FEZDP OFOTIQTEMTM , etc., to
the t ??ge pr&siéﬁg 1n§leh‘u(gr{~I ges Hg.t(l:(ﬁ) %&e\gﬂﬁgn large tanks,

parti g wa ness

I Ngdht REbentgineweileotihg msbslrs cpdmnsgmdi 1sless, W&h beve irvieStynentd axrdo
al gae which are broadly spread in nature and which

f i ABer3ing edste conditions of life in these aquatic
media. Algae are a varied group of plants that are
found in a wide range of environnental habitats. They
are photosynthetic pl ant sBA@KtGR(DUN@ chl orophyl I

their ?xﬁ@ia&&éféaﬁ%{ PO LY SN MBS ke ofen
or pE &fﬁﬂg‘in s &%ﬁoﬁl{@g@&ﬁm&hf}%ﬂ 16Wa6vel offBuspeRasdsylids in

single lga is about 1"m "Al gae are found around
t hehe/waﬂedscmmb tmwncamaugédwwblseﬂsorgmn@ Baler, etc., to the tank.

DR 357 b b BRI B oS o

| ' Qllli@ ine¥itdbieerdWi offfARYo 8f@nimeS&Pecially M&ge hight whichaire broadly
soil and water. Their m croscopic spores are

compiead bumatyreiand e\rfn@uﬁmd]sqﬂahl@@oamom ofdife fp hegsaqyptic media.
wat er W' nd%g%ﬁ&fgf\%ﬂé’ a? Shfind HNEWidR ke of

rapi dl ey are expose 0 sun
i g;hblr&ﬁﬂeﬂtﬂmeitﬁt UTRSy ﬁb @h&toéﬁﬂxetfﬁhfb@nts:mtagmng chioeophyll,

?}J ﬂyl?lgl;j 1/1%{@ Vg%gglrsnple-rrré}enyodﬁgt?vel srt]rtugtrufreesra%d ‘their tlilsshesbalre not
differentiated in roots, stems or real leaves. The average single size of microscopic
single-cell alga is about 1 pm. Algae are found around the world and they can cause
problems in tanks.

Exterminating algae is a long felt problem. Algae are single-cell plant
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.
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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 of 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
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As noted above, water placed into tanks may become cloudy due to a number
of factors. In order to eliminate suspended solids such as algae, dust, organic matter,
etc., from tanks, filtration systems are usually used. Filtration is a technique
consisting in passing a mixture of solids and fluids, gases or liquids, through a

25  porous or filtering media that can be part of a device called a filter, where most of
solid components of the mixture are removed.

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.
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25 cross the filter. In this case, the particles remain in tangential flow and the
filter’s blocking is slower . However, this technique is only used for very small
particles, from one nanometre (nm) to one micrometer (Lm).
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 um ;
- 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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The filtering flow rate, at any time, is inversely proportional to the filtering
viscosity.

25 As the filtering temperature is increased, its viscosity is decreased and, hence,
the filtering flow rate is increased.

The effect of particle size on cake resistance and film is remarkable. Even
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

cominon systems.
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operating volumes are unmanageable for this type of building project because of the
initial investment, the area occupied by the filtration systems, the complexity and,
25  especially, the operating costs.

However, there is a second problem which complicates filtration in large
bodies of water and it is related to the difficulty of homogenously filtering the entire
volume of water. In an ordinary pool or fountain, one point of suction and one point
of discharge is enough to achieve a relative homogenously filtration of all of the

30 water. As the body of water increases in volume, the influence of the suction point
is limited to the surrounding area and it has no effect on the entire volume. This
implies that a complex and costly network of pipes with a large number of suction

and discharge points must be planned. This type of system has high pressure losses



filtering bed of sand. Once the filter is |oaded wth
inpurities, reaching a predeterm ned charge |oss, the

w0 pd1ver47c@n be regenerated by upstream fl ushi nRCT/Tkm®09/036809

10

15

20

25

30

filtration quality depends on various paraneters,
anong ot hers, the shape of the filter, the height of
t hendfaildot generatesishert cirtiatsdm thedftaveof Skttates i.anthe same water is filtered

granul pnetry, of filteri t iltration rate,
etﬁ?yer?ﬁ%@gs’ﬁe?r?%ﬁlgg @Sﬁ%pbcgen%g%mhae@&gtf Ié%il with pol yester
r esi NFoRif 1GhHS nfenhisied Ui, aik Aof @onsinicatly aiatlesmd very

water filtratjon because of thejir conplete resistance

{ oinefictent fagmainyiia res watar easicsoyid Altman sysiemn 2ud hepetore there
for enbhodi pen ' i ch t i sit.ane

s SIS RS e ol bt AR ot

or nandatied stae df fecire teroisalhileamRstest Regisimtior Nusdter 04 43,534,

| s_and, sw i | s i | de. Wi :
ok vl s o waH Dot 1166 beTed A G R o GremiSa] depgvhich
Pr e | Oaﬁfflﬁés&? ﬁ&r%&afiﬁiﬁ%ithe.,_tiﬁﬁﬁlﬁné GAd Braintiifink) ladde volumes or

limta at o i nvest rent and operati ng
c obddies dfiwdterchor rdcreatibeal worploses; hiwheis dakss aeg podlewith excellent

recreat.ional, tanks with filtered water of t .

2. soiaae b pov et g R iR Hlosh Bl Fostdd bropica

cl QS8 ShithIBwldagS Bspeialiyst Vaas ohivater R Esraha L5, 0085t . The present
For exanple, if is a matter of a pool in a residential

coivention dafings strucgurebfeattrees spcipasgligmmmgrs foraih elymination, water

filtration rate,of ..416 1 I S.I '

r cetng RS bipaE et e L DE bR redllen systems

| Nafyiddigvdiapktion, th@iRneaRIfot supplyind wates pif measuring, addition of
unmanageabl e for this type of building_project b use

of saltseuserfifielggecifesansh finchulants changerates of Efﬁ?fgﬁaﬁgf aﬁﬁ ves and
filtratio X4 L Y cially,

t ng SR SRS B WIBCRATRRY iy ARRET 31 1Y

p ][ obl emn Mérgr(:b agp3icat @rn fizdtem fot water cirdudatige ipustidctherefore

of water and it is related to fhe difficulty.of .
hoRBgEH R ST Ys VEEH 5gtted g Rebp ek TR iges. Nops the
an gPJb‘i'érH %?Xifo@lgtﬁlsoﬁ’@d fIRUN Bied ANcRAIIBan@bota bF 81 t@ik which
one polnt o Ischarge 1s enough to achieve a relatiyve

ho time}aminate ynaniublly bt sneail bwidies) butofhiethis imapssible msacepraplish in
body of ter increases in volune, the influence of

t hed el n point

The aim of the present invention is different from that of Patent CL 43,534
and, on the contrary, in the present patent application, a low cost filtration system is
defined that allows for the recovery of water without filtering the entire tank water,
as occurs with expensive water filtration systems in tanks known to date, nor
discarding the water from the suction system as occurs in the patent mentioned
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
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

Jarge surfaces and therefore a sediment cloud is lified which makes the water cloudy
7



islimted to the surrounding area and it has no
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r eesteriy with siargly adhesisurepabilityde iRy PR é seipser & hedase layer of

nown

\é\’;a,i)l?o‘gﬁr}%lal?selgﬁfsgﬁ Eim}v(\ﬁst ﬁstea? %6 Exgiipl\ét’%s ﬁ%ﬁ? RSurk bftd cﬁédnﬁ{k a surface

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, significantly improving the flocculation efficiency
due to the effect of ultrasound in coagulating flocculants. To achieve a 90%
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.
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chamalt parérsigens the totdl vateredhmentorrseondag to LlihQ ewflewffegm the
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of water as occurs with present systens, w th

t.he
d ev el o'ﬁln:epmsmmvv@tmrf pr@mdps)fpr an efﬂ%eqt angy t:cquggmbﬁltratlon of water

) B55L  HSCI 0 SBH: L PSSP st
S e BRY aatieskahk ategachich toraprias thedlowingstpisi onabl e by a

suctioni ng device specially designed which can cover
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due to the tion of large and dispersed floccul es

20w tline efefflusnig tndni ng and f| l[tering, but also allows
the application t d.that permts controlling
t he groﬁ:tﬁeB’FmIEﬁﬁlFH{frf ﬂ‘k@é “elimnating the
envi r oppEahbIyNinWrCd) offite Iﬁlaﬂbﬁeln%mti‘dﬁ th@ulthsoniaivasesanel emitted
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| aypeesa pﬁnqdarftt@ne fiomdrteed honrssdly vatlyg Bequency: framy30{g 100 kHz
poi ”8 power in a range from 10 to 45 W.

25 Preferably, in step a) of the present invention process, the ultrasonic waves are
emitted over a period of time from 12 to 24 hours, and more preferably from 20 to
24 hours.
The ultrasonic waves can be emitted by emitter devices. These devices emit
ultrasonic waves in radial form in a range of 180° and with a distance of 150 meters
30 ofradius, therefore the emitter devices of ultrasonic waves are located below the
surface of the water and spaced by a radius in a range from 100 to 150 m, so all the
water from the tank receives the emitted ultrasonic waves.
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
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i t ._and td .and hi gh wat
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taginbls ﬁhitﬁﬂ ii§¥ §61|ﬁ&@5®f RXeUrb@iH, wheshithdles 8etuse of the
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of f  by. {ohRcRu6d the Bndant \ioeeulantent daditatefabgarrnd partiofe
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sedi ment’ Igéﬁeatﬁé rgrltgalitnlog1 ‘Jgt}g% grégl,ogg%o&neglr%te Ic% Q%lﬁi%iﬂg rt& ﬁ} a .(iersg '
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? |S :ﬂ%gmﬁ%%g]lﬁ ggygﬁggéqswﬁlg@{t ngﬁé’gté‘%négﬁSPT%lél%{i g?élgi%%?% formed
VOl GOLICAIRANE dEviG LA clic Bitdih Gpicitamm;  he

suctironing device achieves a result that is equal to_ .

200r bet t e fatititate fitettioniwtith the asti off simple sand filiers withgut additional
fi Ié{ﬂer the entire body of water. The present invention
pr dlAceationandiy et fi ci ent and economic filtration of

wat er  { EPORRinh@AkrbidMyesehd gk akdrlafnig Gith the Elatdulad. out
on a small volunme of 'water and not on the entire tank

wat er , Priferablycimrgten eaf thereropess |05Wem§es§p@§§@nuon, the flocculant
agent is an ionic polymer. More preferably, said ionic polymer is a biodegradable

25  cationic polyelectrolyte.

Preferably, in step b) of the process of the present invention, a flocculant agent
is added to the tank water, in a concentration from 0.005 to 2 ppm at least once
every 6 days, preferably in a concentration from 0.01 to 0.5 ppm at least 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 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



a.- emtting ultrasonic waves in the tank; b.- adding
a flocculant agent to the water; c - covering the tank

whedhom7M t h a suctioni ng device, which sucti oPGT/EHS2009/036809
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situated so that the entire surface is sub ected t
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devige.. The purpose of step a) of the
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It is important to bear in mind that the aim of the suctioning device is cleaning
the tank bottom in the process of the present invention, as occurs with suctioning
devices in traditional pools, but also along with the flocculant and ultrasonic
emission the traditional filtration system of public swimming pools is totally
replaced. In other words, the suctioning device not only eliminates the material
naturally situated on the bottom (leaves, branches, soil, etc.), but also all suspended
particles and, in the case of public swimming pools, these are eliminated by filtration
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
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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h fl occul at rg
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other hand, in step c) of .the present Jnv%ﬂilon

e PerFRTIIAR B8 R BENGPFERHEvEiSR] THH F a6 ot last
thi g A ﬁ)? IR th iﬁe%ﬁ%otf%@ﬁﬁhefsmhé B JIUTRE) better

as a b | surface; a |oconotive cart on
20ra|t1hzman§roﬂteeekmnkgm¢eom a notorized, autonated

SB |d|/ Z;Ars %ge%t 1?1 F(igur}tesr Z? 1ed tﬁeostl)lgttmmgé dg\\ﬁnce ud 5§ gclep c)acg]fdthe 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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dependi ng on the size of the suctioning device, which

WO 01074770 S rel ated to the vol une of the tank.PCT/US2009/036809
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supjghydehsityepolyrdiiylend. nj ectors the filtered water is
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pr esenks'seé&ﬁﬁtﬁi%&e 8t 12 nidenp eNEiost ) ebieRctthe stactural frame

floccules via the ultrasound and floccul ant (|arger
(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
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
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systeng, the ter is i or por ted nto
10 7Y orm ¢ Rpekarge Srossin ot e PPt b gaie, helidttp ol Hficien
t Oﬁltﬂi‘cﬁﬁ lof fvl/é?mn\ﬁﬁik@ Rud & f0B@Rhs,refléking OO, ﬁmﬁmﬁgbeols and
the surface |l ayer, but also filter all of the water.
| nlakkewith bove svesinenhendpenssaing cpats<he following stepsjtiers camid out:

of fi lf\ﬁrl n onI maem@‘ﬁ%rfl S}ﬁicmfl %(grlolg@a%gg{qefgeg&\gg coast of

are fi ers

Pr ehes Rm!hrh‘ﬂ%éd @‘ap Poxidatklyd)0000mt e a:eolumpa»lﬁ b6,000 m’, as shown
covering large sur aces under the tank wa

15 nedeBigaryl. dtgurad akpyisvealiap &b paf‘ée%tﬁqi Wggh 1 pscessAEy
L a'?r%‘!tgﬁe%g Bg‘g&%} tsh;e PSOCC gfﬁig? kneesé:l{t 1@%\4@&?' ﬁ%‘lgﬁkﬁ &top view of

spee oni ng evi ce was no
f ottieckaaie thkleis rshas\ke withtthenakssaey sirstice toopdrfogmdsaditmalyaléering,

]
of ives 9t b vAlei BHcroda 1B Qi Rer dbyeichg FortdRonal
& i iiR0Sn gqgt{fiﬂdﬁea%cé)ﬂﬁ%ecb i \¥Bcdsh 81 iR Mkesent ihdhtion chiBe seen

sanme perio better than any other existing
20devih Brgureds sy thestiticgue eSFiguted is simplereandnaere gpenegiic than the

d

o SiEEng) 1 Pyl eees ST e A AR for

( 1Q)ad1tﬁnﬂﬁﬁﬂ§t1&{ wiRRPIhk Beda?Adedt for fubes fou R tapls ﬁ €iffs as a filtering
means of wheeling(30) with horizontal axis fo

di sytacforepanatingadl the pecessank filierstcanpe secre dHe e@'iﬂ@rl%ﬁ%@re
! In%'e&‘e% t{)r trgdl%rtlarl] Jtltoln%% b@éée?ﬁ 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
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10

15

20

25

30

for displacenent surrounding the tank walls; a neans
of suctioni ng(50) which conprises a plurality of
Goaviooriring | ines that suction a water flow w PET/US2009/036809
floccul ated particles fromthe tank bottomtowards the
means of coupling (20); nmeans of cleaning (60) which
c obgreathehawbtetsiridce meing flonts and lasatediondhé tapk (ing ps shown in
begl\%?enl t he neans of wheeling(30) and a structural

('10) for adapting the suctioning device to the

prom neOgRS in Figife B Mk shpleh &t paktidessivérd cbaguidted mafmgular
(10) conprises a neans of pivotabl e subjection (80)
f oformtm@cﬂﬂcngle% of alapgsasies which PgEe qiléﬁﬁrseéljuélw tgdheg;synefgic effect

By EEON fgén'fgg {LBALLB o HOLRIR GofiRhdion, HHEIPalBRAMA casicr

e neans sucti oni ng
( 5§Dctloh hed sERitat fiftratibs anihegfHint Aow frdie tiet suciidningdevice.

(3) " Comon SR R Gy e o AT e e S TER 3 &
Whﬁiro O%Qggby Lo g1 g)% p?@l’éc%!}@@%ﬁaﬂﬁﬁ&tﬁ IMEAD ‘Aqluﬁl‘ilﬁn PRsucts,

are porti eel s (33) nade of
autUsA4, ubconcamtmﬂlopk af0.08 ppmcﬂveaszmcgm denS| ty

polyethylen or ort t, of

St uct 4P P bbbty SRR tor STy E SERGTRE drBog R in
fguiréém &@%vmm%t@& RREMARA PYrtKdseSctioidg BEW o8fl5 L/s of

stainl ess sfeel in epoxy resin bearings 33 | ocat ed

onwiaee vathoeid fdcculatediastindesofor onrsorvienty? (50) Aeﬁrﬁaoma%Elgure

60 d

ol e EaTLER e e HtBRoE (BRF SRR SRR i o BlsGpump 20
pl %iihl Lpovis lof 898V 9. d epFhid/capatsted fdythe E\ﬁ:tlbﬁingtdhelce bya

port  and di spl acenent of the neans of suctionin
( 5@)ex1b}qplm§1@ﬁ@s<b62dé ladf ,cmg(4(13@365) ipjdigpeley qngr; 50p long, towards a
nea
e 5T L P, S g EORE) 9 R St Lo
|O| Q@et); 4l sfubmasnidced Weths coliecting yiftueyt mpe(4)A§alslesactmmng

6, th f
noA8Yi6e paveyed o TRRTORR L RbBESEE! DR EGE S 51 RRVefag hectare
SY$4§ ﬁ&%&%\é{:\l\ﬁﬁ&ﬁ%gpgﬁg/% ﬁ %%dgggecf ;s Q¥ uBeRth Wb?g‘ly similar

pi pes to thé neans of
s uetiipmientgaailableon ¢ mhikety Thiesptcilyidosighasdayfce covers at least

" 10 g8 T 133 s Pl (AT 1) s pPe? §f e, than

f0'aﬁﬁ€ttx%98é¢16€“éd%ﬂal§l@@ﬁ@l@éméﬁéﬁ made of stainless steel
connects suctioning inlets (52) nade of

st ai nl &sstes théie eflibe from hormuoinirgidcyicervasdHtaritl sugping with a
wel d bead L9 SObETHHda8 S N 628 of 5.52 KW (7.5 hp) with the force

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
and a half, therefore, 15 L/s for 1.5 hour/day was filtered.

In step e), 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



channel (51); and PVC connectors (53) and flexible
corrugat ed pipes (54) connected to the neans of

w@ouphi41go (20). As seen in Figure 8, the nmeansPOf/US2009/036809

10

pi voting (70) connect the structural frame (10), the
means of wheeling §30) and the neans of suctioning
(50) dBiofils whie riobKirmed: therefore the mawipl clpgning plowalls ayld the

t h |
L Be} ReEBE) o S s B0 SIS, s i nd
s heyWmiApicbipfatel Gpentiotividie tdiallysdliniahied ahsﬂfyraadefﬁcl@lﬂy,

In Figure 9'it is pointed out that the nmeans

f alspeing ﬂge Hodioym mmipﬁehfecl@@r ddie degice Wﬁﬁbpﬁuéﬂowiésﬂ% of 15 L/s
B
NoreRidue latybﬂ fas 8 fimecleanimg) dl&eteanthab atstraphe dﬁesigﬁge i) h|e lsuctlomng
Fi gur e 10, the_ str ui)t ur al

i ndeHi¢s v reapPHPE e botam of 1 6 o S@ugsﬁ%gg%a% in Sider to
S p%ﬁoig@ecﬁﬁb\ﬁ WA ey big Sﬁﬁﬁ:ﬂ% i thesth'ﬂi bR g(eéﬁﬁé tlRRehter

nmeans eani ng (60) ng up by the neans of

f asamplictety (@ﬁ)ﬂlnﬂme&tm}g@nd wkeredingtiohssandardsifpr garigytin
structural, frane ast i

© hECGP R S OF gt pof ey st PioBEbb Ged et Gof i gounery
MEgPhed lﬁ’da‘ﬁeﬁ bﬁgoélﬁ%t Wei, Rgibiied N@haung, WOE. 209 0 y NCh 409.

hori zon I axl es Bet weén each supportl ng eel

(33), protective roIIers (32) and secondary wheel s

( Sezgple}a aget Pets Eﬁle 8) fwaQérthﬂ . dg % % %\% invention,
dens Icpglpwpg(é t% ; e'ixtho&al grﬁtg ?x uﬁlCtgcur tac Ch 1333*
Fi gure 11 shows the distri hllti oh of -t he-sucti-oni ng

nlets (52) in the means of M@#ureshijng (50) and rreans
f cl eani nkpr@@eersas a centlral VBlugsh | i ne. APPNCEABBON
IXAMPLE To performthe proces$oof the present

Mo

nvention, which allows effficient fifltration of5 wdlt®r

in tanks such as fountains, reflectiing guoetstnaswalovndigions of

gﬁj{s and [ akes with [ow invesygent anga@psiont différent values, but
sts, the follow ng steps| were carrj eqllepé,ttlowﬁ,thﬁpg()orgreater

—F‘e—l]y +h—a | area—of
9 \ |'7|w~n [eYaliaYaYa) n<030
CATITOA A v Ul AT

[
[

P

c

(IA) was built, simlar to @an artificjal |ake, {acalied
OlF z

al

s

V"suaﬁzaiﬁon Of Sacchi discs at

35 meters 1.20 m of depth
Visible floating solids and non Absent Absent
natural foams
Floating oils and fats, mg/l, <5 5
maximum*
Emu_151ﬁed 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
" _ s
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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n Figure 1.

In Figure 1 a top view of tank (A)

is

presented with the necessary structure to performthe

invention. In Fig

ure ZpCHUSIIN9/036809

view of the same tank is shown with the necessary

structure to performtraditional

filtering,

where all

of t h@ablek Caeiperative tabild ofgraatbd Witer With thermseesss pithe present
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on the tank rim as shown in Figure 1. As shown in
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egular forminto f

estuias b whtesisweshaical@gothplerdnd with high
occul es of a large si.ze which_were
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Steﬁ
O yasiecrgasing(t

evice. Li a
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ov’vm filteriby aémaﬁtgbéne

S
cgaélgg ?}&ﬁﬁngestment n

POlNRILHH LY enePRNsAGIE %@é@e@iﬁoﬁ%@ﬁ;&ﬁéﬁ {3 tPHIn%1 tank

filtration systems. They allow reducing the use of disinfectants, flocculants,

algaecides and eliminating biofilms, eliminating the manual cleaning of tank walls

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

barriers for building larger crystalline water tanks for recreational and ornamental

uses.
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USA,
step ¢),

in concentrations of 0.08 ppm every 24 hours.

hi

the tank bottom was covered with a suctioning

wa@lemooBi7shown in Figures 4 to 6, which capt ur eBCT/US2009/036809
floccul ated particles suctioning a flow of 15 L/s of

5

water with said floccul ated particl es,

for 2

hour s

every Thedngis advtagesufithe nmplegentsd procesearefit significant gnergy

o R

C 0£Hi)§ﬁﬁa§£j

LS S

in di aneter and

15@mpargivg tablewar ds a col | ecting ef fluent pipe (4),

whi ch di sc
(2a), all

bottom su

harges in several

concrete effluent chanbers

of them connected by the collecting effl uent
Pi peTdig 3, Caangshratirtthislnion gppexiizes @sisdetrkenhadraditivaal filtration

brrer ged i

_ §ystehfr dndnke wRtiohingddvieovering a
hectare in 3 hours at a speed of 0.93 m's.
IS very superior to that of any simlar

Sai d speed

emJi poent

ned
i RtV GEg e B and the
of BvédiBestUmt nRihteshnde bbsiewhichard diewinlih ehe following
pl asti c hose (2d) 10.16 cm (4 inches)

avai l abl e jon the nmarket. This speci &Ilt‘gnlajedl Tx?ﬂall tlo Operatio
devi ce covieSgecificakioast 100 tines rmpvehinmanby e Sur]Ace n  costs,
of the tank bottom in the sane pellipaghpsf ti cof an monthly
any otter [devi C%@\”@d EntARene market. hi step d),
the effluent fromthe (liJeCi LoDy g devi ce was fiiltered,
punpi ng WlthaC Hp OGI(r) nodel [Serial N
628 of 5.5p kW ( Oﬂff)" Wg'ﬁ £ arce and fljow of 15
L/s, connegted t‘?f]aS (i nefor @ cm (4 inches) in inner
di ameter, from oh899kWnrEhRloncreta ef f1 uent |chambers.
An Aguasin| (r)e s20AGUASEN samdddtersQVA- 210- E Was used;
charged with supmodéli @QUAC2H);gr avel |and two fijl tering
| ayers, ong ofe CAREHN] kEoksagad t he |ot her one |of
CARENIT ANl In s @&ﬁ%c@fcif@t ersocgss of the |present
invention, | the epg ffluent vvasflltered hy the
suct i oni ng| devi c? h ?V ly a thal f, therlefore, 15
L/s for 1.3hour%&t‘W§§ ?tere In step e), the
filtered water \/\Bhg;r etgurne%tq%et he tank using three
ati{ng Ppu lladom Woukfe agrce of 1.84J (2. 5] US$
t@\iﬁﬁ&l&h f1 ow oStoBeliausg of heo®mor e (M0Ai/Ai ng aggylvgoJf 16,075
i rcul at{on fl| enthapeds Hasss fon totjal . Bi of i | s were
not formed] ther gimpotiigdwtormmeddht clleani ng of walls and
the suctiohi ng dgy3@eionaswiftothenecesisary; tot 3l
turbidity of thevi’h@&tﬁfnd@ﬁiﬁteﬁ‘émm natied and
pol ymer - precipitg b é qpurities werie totally
el i m nat ed eaS| I ¥9@§méofffp'1p%§fn ly,
conduction of water;
e Total energy used for one
month, 24 hours*30
days*20*5.595 kW/hour
(80,568 kW/hour)
e Operators; y
e Maintenance
¢ Windglider Boat
¢ Suction pump with motor
of 9.5 hp
Process of the e 3 sonicators, model
i vention LGSONIC XL 15L/s US$ 18,200 | US$ 910
e Suctioning device
e Suctioning pump 7.5 hp
e 449 m of piping for
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| eavi ng the bottom conpletely clean.
suctioned a flow of 15 L/s fromthe tank bottom
w0 baooatTko bott om surface free of particles,

and residu

e layer, as a fine cleani

The devi

fl
ng,

ce which
| ef t

PCT/UR®99/036809
different than

a sinple dredging. The suctioning device was_applied

to the bot
order to s
in the tan
crystalline
clarity in

t om ofconbectioalod watar 2 hoy
uct s0m feliRcii1hidys pnhgs dfl 0¢
k bottpgakﬁ¢¥yg the wat

&?%eedlng
in di

Irs every
cul ated p
er conpl ef
t he stand
rect cont

P days in

articles
ely

ards for
act and

bf t he
1333, NCh

the sw mm }ftlon of the country

recrqﬁé4g E
application enb Pﬁ%gﬁﬁ i.e., Regullation NCh

209 y NCh 409e TQpdratol, Conparative table of |treated
water withH the pvagesaned the present invention,

C oRPAL B6hsiRrddTe=Radiliabihoate for mqnmtdngmagulw&ﬁmcmmm
di § a8t EQMFRMd e bdsehouse 5'191 @U &8 RotddnkidkRU

regul ati ons where used (Chili is the country of the
appl i cation enbodi nent) Regulatlon NCh 1333Table 2,
Conparative table of treated water with the process of
the present invention, conpared to the Regul ation for
pool s NCh 209* * The Chilean official regulations
where used (Chili is the country of the application
exanpl e) Regul ati on NCh209 The filtration of |arge

vol unmes of water is technically conplex and with high
costs, and therefore a barrier for the scaling up of
crystalline water bodies. The suctioning device of the
present invention elimnates suspended solids
flocculated with the floccul ant agent and sonication
in an efficient and econom c way, decreasing the flows
to filter by alnbst 100 tines, decreasing the
investnment in filters, pipes and energy costs during
the operation, conpared to traditional tank filtration
systens. They all ow reducing the use of disinfectants,
floccul ants, al gaecides and elim nating biofilns,
elimnating the nanual cleaning of tank walls and
maki ng operation of the suctioning device nore
efficient. Besides the high cost, traditiona
filtration systens do not clean the tank bottom The

t echnol ogy descri bed herein, which achi eves investnent
and operating
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cost reduction remarkably, poses the possibility of
elimnating one of the main barriers for building

wo ar1ger47co yst al | i ne water tanks for recreati onedT/E82909/036809
ornament al uses. The nmai n advant ages of the inplenented
process are the significant energy and chem ca
pr Bihatis ckamedigrs, in keeping with protecting the
envi ronnent and t he advantage of investnent and
mai nt enance costs which are shown in the follow ng
cofpar apipyécek@doh ltratidhlof water GO tHpRS, atHevethi didlrationfis performed
approxi mate costs between a traditional filtration |,

syeyes gsmatavatererodurae ashnat gVerean @dire fapk pEthegypiergwhergin the
5 'II\'Eﬁrf&%gs%%p&ésgt e for pool filtration) Regulation
+

e cost of land for the storehouse of 1,000
nRi s noi. conahittengewlitisthnid wawdsan thedanks: 1. A process

for filtratiopn, of ter in tanks, where the filtration
i s _perf'&r neda‘gi&‘&aﬁlgmag@f@rt_?‘@&f% and not over an
entire tank &fveﬁﬁ?a. ottodVeHiE h BudtdRiry RRGRE which suctions a
conprises: a. emtting ultrasonic waves in the tank;

b. addi ngtea flbvorithuflacrulaerpertitles, thprogucas suctionipg deyicegffluent

a tank hottomw th a_.suctioning devige which suctions..
103 wat erd | owliatEEng BETrogHing Pevics e & g calidotine

suctionjjpg device effluent d. discharging the

suctioning device effluent to an effluent collecting

line; ee. fil fikeringghe mectioningidsiica §iitient Bew drom spad effluerky
fromsaid,ef.fluent coallecti L . produce a
filtere§®9Hl Hﬁ%{‘? I?r.gdlilcgt%!rﬁﬁlgrﬁg ﬁ’é%&ll tered flowto

the tank. 2.rchigingrthefRsreotlo® taithe thnkwherein the
ultrasoni c waves are emtted during a period of tine
15from1 to 24 hours , with a frequency of from20 to

109 kHZTﬂ? 98%8§’¥le glﬁ\l}\ﬂl WARBE N i 3t O A brelmifBe during a
prdtess 0 arm 2, €rein the ultrasonic waves are
enmpttiedloftitné figmal e24 lnwhrof with adrefnamy b2 fiom 24tohi@irkd]z and
4. The process,_of 15‘ ai , Wherein the ultrasonic
waPe¥eLIna 13ags frel 1Qtp 4 357 a

20 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 ultrasonic waves are emitted during a
period of time from 20 to 24 hours.
25

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
30 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.
20



period of time from20 to 24 hours. 5. The process of

any of the previous clains, wherein the ultrasonic
wores7dare emtted using ultrasoni c wave eni ttPEImyUS2009/036809

devi ces placed under a water surface. 6. The process

of any of the previous clainms, wherein the floccul ant

agent i Bhemtdesss b6Claire 7 whkredt the lecqansragens igadded to the tank of

OB 23y Be 0 R RO S5 29 ©

floccul ant agent is added to the tank of the water, in
a concentration of 0.01 to 0.5 l[;pm at | east on% }[1
4 %ays. Bhe prRecsp pbElas lowheres # the sigpetletbh ) ARd the flow’is in a
Sfloc%g Pf Nt is added to the tank of the water in
ration of 0.0125 to 0.04 ppm every 24 hours.
9. The process of Claim1, wherein in the steps c),
d) andf)thefIOW|S|naraneof
The Thy proedss obFlaima), mhgreiminghe st§ B 1) %8) quefé& téow isina
d) o e flowis in a range of 10 to 20 L/s.
11{@%89%}?00%031%@“ Caiml1, wherein the suctioning
devi ce is novabl e using a boat on the water surface of
tan 12. Th r.oces
10 g4 ond B el i oasTn (e e ms G ool peing 2
Onbéﬁ'oh%@v&}at%f‘&rfa%@%fth@tt&rikm 13. The process of Caim
1, ereln the suctioning device is novable by a
nDtorlzed aut omat ed, or renDte control | ed robot.
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pr Rf‘e@ﬁfétlﬁé ca@{&hfﬁlll,on\ﬂi@ﬂ’aﬁkBoﬂtchﬁ filtering is perforned
by a sand filter, a diatomaceous filter or a cartridge

15filter. 16. A suctioning device for travelling a tank

bog§om ?P‘L’ Erové@gs%rf 1 £ R %I‘l ¥ el vaut.éhi@ WiWabRR by a

f1 occul partl es I’n order to acco

fi hiotaridedadbmatod, ovatrasteabnsallal rohotk, conprising: a
structural frame having a neans of coupling to a punp
system a neans of wheeling with a horizontal axle for

MYjNg §{Q Bfl)@egsrﬁ dlﬁﬂi‘l, wherein the suctioning device is movable using a
20  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.

25 16. 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

30  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.
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lines; a neans of cleaning; and a neans of pivoting
between the nmeans of wheeling and the structura
f r e IThe stibgorsng dévden angording to & laior b, dfhetein shectapiyral drame

wherein the structural. frane c I ‘o
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of suctioning, neans of cleaning and the structural

f reimsturdldranfhe sucti oni ng devi ce according to Claim

16, wherein the horizontal axles of the neans of

wheel i ng, are made of stainless steel where sem-rigid

poi g/ ur eThadetiping deticy sccorlihgtosClaine 16,outetreid thelmotizahial axles of
supporting wheel s nmade of high densit ol yet hyl epne

f o&em@%?f vheplingrramade Q€ elaipss SieclopherSsentiigiy gpluirethane
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to almt.L, ereln the nmeans of pivoting, which

c opoigethylehefes supmortimgind displesenteheofithe sisuagiralyfierag pigdocated.

and the neans of suctioning are |ocated around the
hori zontal axels. 20. The suctioning device accordi ng

t016) ai i Qcti¥hiak Aetice @ofIiAR R Slalth 18NORIrbiAGhE Mel3&IT pivoting,
conpri ses secondary axles made of stainless steel in
epehichreesnett Beatiuntysal [fow the nesans pHebedmgtand thegnpans of

sucti.onin d ans_of. ¢l eani n erein secondary
m@‘&@%%@%aﬁﬁwuﬁgﬁ%@ﬁp?zﬁ%?%e%I ene for support
and di spl acenent of the means of suctioning and the

means of cleaning are |located in said secondang ax| es

2 20. Thdhe sustionmieigvigewreadiag & Bimd O whesedy paiq gieans of
wherei.n t i i di i : . :
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Pr @& fiigh Yevarddenl sidovrd eheahednis gfisubtioningyang olepes bfdleaning, wherein

o hescomdary Mg BaRRRGT BRSPS RS O 5 R dsplagement
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connectors an e corrugated pipes connected to
t haxeeans of suctioning. 23. The suctioning device
according to Claim 16, wherein the neans of

21.  The suctioning device according to Claim 16, wherein the means of rotative
sliding with the vertical axle and further comprising lateral protective wheels made

of high density polyethylene.

22.  The suctioning device according to Claim 16, wherein the means of coupling
comprises a hose nozzle for a flexible hose connected to the pump system, PVC

connectors and flexible corrugated pipes connected to the means of suctioning.

30 23. The suctioning device according to Claim 16, wherein the means of

suctioning comprises 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 flexible

corrugated pipes connected to the means of coupling.
22



suctioning conprises a suction channel made of fol ded

stai nl ess steel which connects suctioning inlets nade
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conti nuous wel d bead to said suctioning channel; PVC

connectors; and flexible corrugated pipes connected to .

t h2d. mredite sottioougdévies Zgordingdo gll@m b&iwhgr%mecféstemng means
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