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Description

TECHNICAL FIELD

[0001] The present invention relates to a suctioning device for suctioning flocs from the soft bottom of large artificial
water bodies, where the bottom surface of the large artificial water bodies can be irregular and sloped. Examples related
to that technical field can be found in U.S. Patent No. 8,518,269, No. 8,062,514, No. 8,070,942, No. 7,820,055, No.
8,454,838, No. 8,465,651, No. 8,518,269, No. 8,070,342, and U.S. Patent Application Publication No. 20110110076,
20110108490, No. 20130240432, No. 20130264261, No. 20130213866, No. 20130306532, and No. 20110210076.

BACKGROUND

[0002] Today in the world, one can distinguish two different technologies for maintaining water bodies.
[0003] On the one hand, one can distinguish conventional swimming pool water treatment technologies, which will be
referred to as "Technology A". On the other hand, one can distinguish an innovative water treatment technology for
treating and maintaining large artificial water bodies, such as large artificial water bodies, which will be referred to as
"Technology B". Both technologies are very different in nature, operation, configuration, and size, and are directed at
very different objectives and water body types, and therefore the suctioning devices used for each technology are
completely different.
[0004] Technology A, which refers to conventional swimming pool treatment technology, is used in small and confined
water bodies with specific characteristics and usually built out of concrete with plain, regular, and firm bottoms. Since
swimming pools have low sizes, their regulations require filtering the complete water body between 1 and 6 times per
day to maintain a suitable water quality for recreational purposes.
[0005] Technology B, on the other hand, allows treating and maintaining large water bodies that have irregular and
soft bottoms built of out plastic liners, and where such water is treated though efficient flocculation that allows precipitating
impurities, and afterwards removing the settled impurities and debris from the irregular and unfirm bottoms, especially
the flocs that are formed in the water treatment process, thus avoiding the use of conventional centralized filtration
systems and conventional swimming pool technologies such as Technology A.
[0006] Swimming pools using Technology A generally use conventional swimming pool bottom cleaners, and there
are many different types and models within the market, which have been specially designed to clean the bottom of
relatively small recreational water bodies such as swimming pools, among other applications. Such pool cleaners are
configured to clean small surfaces, and therefore their surface cleaning rates (i.e., the amount of bottom surface cleaned
in a predetermined period of time) are low and would not be practical for cleaning the bottom of large artificial water
bodies using the Technology B due to their large sizes.
[0007] Also, such cleaning devices are configured to clean smooth surfaces that do not present irregularities or bumps.
For example, typical swimming pools are built out of concrete, fiberglass, or other materials that may be coated to provide
a firm, plain, regular, and smooth surface. Therefore, such surfaces can be easily cleaned by conventional pool bottom
cleaning devices. These conventional pool bottom cleaning devices are therefore not designed to clean soft and irregular
surfaces such as the bottom of large artificial water bodies using Technology B, as the operation would be extremely
inefficient and may even damage the bottom.
[0008] It must also be noted that the conventional swimming pool cleaners generally are provided with small suction
heads, usually with scrubbers. The scrubbers are typically moved from the perimeter of the pool by rods or poles. This
is possible due to the small surfaces that must be covered. These conventional cleaners are designed to remove the
attached debris and stains found on the bottom and walls of the swimming pools. However, even though the small suction
heads remove the debris from the bottom of the pool, the conventional centralized filtration system of the swimming pool
must still be used to treat the contaminations suspended in the water, where the conventional filtration system filters the
complete water body from 1 to 6 times per day to purify the water.
[0009] Also, many of such devices for swimming pools using Technology A utilize rotating brushes, scrubbers or other
systems that may cause the flocs to disperse and/or re-suspend, and also may comprise filters attached to the suctioning
devices, which is not applicable to large artificial water bodies using Technology B due to the large water volumes that
must be filtered.
[0010] One example of the Technology A is the document US4240174A. The document discloses a mobile cleaning
apparatus for swimming pools having a self-contained pump, filter and driving motor mounted on a hand wheeled truck
and housed in a waterproof enclosure which is easily opened for filter cleaning and motor and pump repairs, if necessary,
to assure a long service life of the apparatus.
[0011] Other example is US3273188A. The invention relates to a vacuum head for cleaning the bottoms of swimming
pools by sucking water through the head from adjacent the bottom surface of the pool to include in its flow stream sand,
dirt, small particulate and the like, which has deposited on the pool bottom.
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[0012] Conventional pool cleaning devices are typically permanently supported by a series of wheels, which although
have little or no impact on the bottom surface of conventional pools (typically formed from concrete, fiberglass, or other
materials that may be coated to provide a firm, plain, regular, and smooth surface), can damage the bottom liner of water
bodies using Technology B since the bottom has irregular surfaces and therefore the wheels could cause undesired
stresses including, for example, stretching and folding of the material of the liner. Additionally, if a sharp object, such as
a stick, rock or other debris is located above or below the plastic liners, the weight/pressure caused by the wheels could
cause the liner to puncture, causing damage and leaking of the water.
[0013] Moreover, as a result of the irregular surfaces present (i.e., areas or zones that have higher or lower depths),
they cannot be cleaned properly through such conventional bottom cleaners.
[0014] Additionally, the conventional bottom suction cleaners used in Technology A cannot work at high speeds. As
a sediment cloud is lifted by such devices, suctioning all of the bottom layer sediments is nearly impossible. The sediment
cloud causes mixing and turbulence on the bottom layer of the water body, reducing sedimentation capacity and thus
not allowing to properly treating the water body.

[0015] Large water bodies using Technology B can be used for recreational purposes, such as for practicing water
sports, bathing, and many other activities that allow improving the lifestyle of people around the world. Large water
bodies can also be used for industrial purposes, such as for cooling purposes, drinking water storage and treatment,
raw water storage, seawater treatment for reverse osmosis and mining applications, and many other applications.
[0016] Such large water bodies using the Technology B typically have irregular and soft bottoms. This often results
from the positioning of a liner, often plastic, directly on a natural surface. The water contained in the large water bodies
is often treated though, efficient flocculation that allows precipitating impurities, and afterwards removing the settled
impurities from the irregular and soft bottoms, especially the flocs that are formed in the water treatment process, thus
avoiding the need for conventional centralized filtration systems.
[0017] One example is the invention US2011108490A1, which discloses an efficient filtration process of water from
a tank is performed over a small volume of water and not on the totality of the water from the tank. The process includes
emitting ultrasonic waves in the tank; and adding a flocculant agent to the water. The tank bottom is covered with a
suctioning device which suctions a water flow with flocculated particles, discharging to a collecting effluent line and the
effluent flow of the suctioning device is filtered from the collecting effluent line. Filtered flow is returned to the tank. A
suctioning device is used in the efficient filtration process.
[0018] Other example is US2008116142A1, which discloses a process to implement and maintain water bodies larger
than 15,000 m3 for recreational use, such as lakes or artificial lagoons, with excellent color, transparency and cleanness
properties at low cost, which comprises the following steps: a.-providing a structure able to contain a large water body
larger than 15,000 m3; b.-feeding the structure of step (a) with inlet water having iron and manganese levels lower than

Table 1: Differences between Technology A and Technology B

Features Technology A Small Swimming Pools
Technology B Large Artificial Water 
Bodies

Average Water Surface Generally 80 m2 Olympic Pool: 1,250 m2 Generally 30,000 m2 - 400,000 m2

Bottom material Concrete
Natural terrain used as bottom, covered with 
plastic liners

Bottom surface Smooth, regular, plain, firm Irregular, soft, with protrusions

Water treatment
Permanent high concentration of 
chemicals

Efficient flocculation that allows precipitating 
impurities into the bottom

Uses flocculants Optional Mandatory

Filtration
Use of conventional centralized filtration 
system

Does not require a centralized filtration 
system

Use of suctioning device 
for treating the water

No - small suctioning devices are just 
used for removing attached debris and 
stains

Yes - the device allows removing the 
flocculated impurities from the bottom of the 
artificial water bodies

Cleaning Device 
Operation

Slow operation due to the small sizes of 
swimming pools

Use of fast propelling device due to the large 
areas that must be covered

Cleaning device
Rotating parts and scrubbers to detach 
debris and stains

No rotating parts in order to avoid re-
suspension of precipitated material
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1.5 ppm and turbidity lower than 5 NTU; c.-measuring water pH, ideally it should be within a range lower than 7.8;
d.-adding an oxidizing agent to the water contained in the structure of step (a), with which a 600 mV minimal ORP is
controlled in water for a minimal period of 4 hours and in maximal cycles of 48 hours; e.-adding a flocculating agent in
concentrations within 0.02 and 1 ppm with maximal frequencies of 6 days and cleaning the bottom of the structure of
step (a) with a suction device to remove precipitated impurities from the bottom of said structure, together with the
additional flocculants and; f.-generating a displacement of surface water containing impurities and surface oils by means
of the injection of inlet water according to step (b), which generates said displacement in such a way to remove said
surface water by means of a system for impurities and surface oils removal arranged in the structure of step (a), which
together with step (e) replaces traditional filtering. Also discloses a structure to contain large water bodies comprising
a system for the removal of impurities and surface oils by means of skimmers and the suction device to clean said structure.
[0019] Conventional small devices for removing attached debris and stains from the bottom of conventional swimming
pools using Technology A are not configured to clean large surface areas in short periods of time, and are also not
configured to be propelled by a propelling device, such as a boat with an engine or a robotic system internally or externally
connected to the device, since they are designed for small areas that do not present surface cleaning difficulties as the
bottoms of conventional swimming pools using Technology A are usually built with concrete and are very regular and
smooth.
[0020] One conventional suction device for Technology A comprises a suction head that can be moved along the
lower surface of a swimming pool by an articulated rod by hand (therefore limiting the covered area and velocity of the
cleaning process). Such device improves the service life of conventional suction heads that comprise bristles that are
easily removed in order to be replaced in case they are worn out. Therefore, such suction device aims to replace worn
bristles with unworn bristles so that the suction head’s service life is no longer limited by the life of the occupied bristles.
[0021] Another conventional system for Technology A includes a vacuum head with parallel rows of brushes with a
predetermined advancing direction and flexible foam for containing the water within the device in order to be suctioned.
This device is designed to clean small swimming pools and provide an efficient suction due to the lock comprising flexible
foam. However, this vacuum head is designed to clean regular (i.e., flat) bottoms of swimming pools, for example made
of concrete, and not to cope with irregular bottoms as the ones from large artificial water bodies. Such a device includes
a support plate to minimize the bending of the flexible foam, and a support wheel to provide stability to the device as it
rolls along the surface to be cleaned.
[0022] Other devices include a suction head for conventional swimming pools using Technology A, having one central
suction nozzle and an elongate main brush and auxiliary brushes to support the cleaning head, where the head is
configured to move the debris into the central suction nozzle. This design causes re-suspension of debris since it has
many openings within the suction head that just move and re-suspend the impurities instead. Such head is designed to
be fitted into a conventional swimming pool vacuum cleaner, with a hand driven pole for moving the head, and a system
to suction and filter the suctioned water within the same swimming pool, and therefore could not be used for large
applications or for cleaning large surface areas in short periods of time.
[0023] Other types of vacuum heads for swimming pools using Technology A include a sphere-supported swimming
pool suction head, comprising a plurality of rotatable spheres in base plate sockets to support the base plate above the
pool floor. Therein, the suction head is maneuvered from the edge of the pool by a long pole. Although the base plate
is a rectangular and flexible plate, the device is supported on rotatable spheres to provide a low rolling friction to aid
handling ease, which is completely directed to solving the maneuverability issues from the border of the swimming pools.
As this system is driven by hand within the perimeter, it could not be used for large applications or for cleaning large
surface areas in short periods of time. Also, the rotatable spheres do not allow handling protrusions or irregularities in
the bottom of large artificial water bodies, since they could damage the coatings from such large artificial water bodies.
[0024] Therefore, it must be noted that none of the suction cleaners used for operation in swimming pools according
to Technology A would be useful or efficient for suctioning the bottom of large artificial water bodies using Technology B.
[0025] However, a few specific suction devices have been developed for use in large artificial water bodies according
to Technology B, where such suctioning devices have presented many limitations associated with suctioning device
speed, reversibility, turning capacity, suctioning efficiency, operation in irregular surfaces, and operation in sloped bot-
toms, among others.

SUMMARY

[0026] In general terms, this invention is directed to a suctioning device for suctioning, inter alia, flocs produced by
flocculants or coagulants and debris found in the bottom of water bodies using Technology B. In one possible configuration
and by nonlimiting example, the suctioning device is configured to operate at large artificial water bodies using the
innovative water treatment Technology B that allows treating and maintaining large water bodies that have irregular and
soft bottoms built of out plastic liners, and where such water is treated though efficient flocculation that allows precipitating
impurities, and afterwards removing the settled impurities from the irregular and soft bottoms, especially the flocs that
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are formed in the water treatment process, thus avoiding the use of conventional centralized filtration systems and
conventional swimming pool technologies.
[0027] Various aspects are described in this invention, which include, but are not limited to, the following aspects.
[0028] One aspect is a suctioning device for suctioning flocs produced by flocculants or coagulants from a bottom of
large artificial water bodies using the innovative water treatment Technology B that allows treating and maintaining large
water bodies that have irregular and soft bottoms built of out plastic liners, and where such water is treated though
efficient flocculation that allows precipitating impurities, and afterwards removing the settled impurities from the irregular
and soft bottoms, especially the flocs that are formed in the water treatment process, thus avoiding the use of conventional
centralized filtration systems and conventional swimming pool technologies.
[0029] The suctioning device typically includes a flexible sheet configured to provide a structural frame; a plurality of
first brushes, where in an embodiment the first brushes are V-shaped brushes configured to direct a bottom water flow
into apexes of the V-shaped brushes; a plurality of middle brushes configured to redirect the bottom water flow into the
first brushes; a plurality of lateral brushes configured to contain the bottom water flow within the suctioning device and
avoid the re-suspension of the bottom water flow in the vicinity of the suctioning device; a plurality of suction points
configured to concentrate suction capacity to increase suction power in the suction points; a plurality of safety wheels
configured to provide secondary support and avoid damage to the suctioning device when the first brushes, the middle
brushes, and/or the lateral brushes are worn out and cannot provide a proper support or suction height of the suctioning
device; a plurality of collecting means configured to gather the suctioned bottom water flow and concentrate the suctioned
bottom water flow into one or more external suction lines; a plurality of internal suction lines configured to conduit the
suctioned bottom water flow from the plurality of suction points to the plurality of collecting means; and a plurality of
couplers, connecting the internal suction lines and the collecting means. The suctioning device has a rate of the bottom
water flow entering the suctioning device that is the same or higher than a rate of water flow suctioned by an external
pumping system though the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

Figure 1 shows a schematic, top perspective view of an exemplary suctioning device.
Figure 2 shows a schematic, bottom perspective view of the suctioning device of Figure 1.
Figure 3 shows a schematic, top view of the suctioning device of Figure 1.
Figure 4 shows a schematic, side view of the suctioning device of Figure 1.
Figure 5 shows a schematic, top perspective view of another exemplary suctioning device with lateral wheels.
Figure 6 shows a schematic, bottom view of the suctioning device of Figure 5.
Figure 7 shows exemplary V-shaped brushes and lateral brushes, showing the location of an apex where a suction
point is located.
Figure 8 shows that the suctioning device is attached to a propelling means, an external pumping system and a
filtration system.
Figure 9 shows an operation of the suctioning device, showing how an inlet water flow enters the device to be
suctioned in an advancing direction.

DETAILED DESCRIPTION

[0031] Various embodiments will be described in detail with reference to the drawings, wherein like reference numerals
represent like parts and assemblies throughout the several views. Reference to various embodiments does not limit the
scope of the claims attached hereto. Additionally, any examples set forth in this specification are not intended to be
limiting and merely set forth some of the many possible embodiments for the appended claims.
[0032] The following detailed description refers to the accompanying drawings. While embodiments of the invention
may be described, modifications, adaptions, and other implementations are possible within the scope of the present
invention as defined by the appended claims. For example, substitutions, additions, or modifications may be made to
the elements illustrated in the drawings, and the methods described herein may be modified by substituting, reordering,
or adding stages to the disclosed methods. Accordingly, the following detailed description does not limit the scope of
the invention. While systems and methods are described in terms of "comprising" various apparatus or steps, the systems
and methods can also "consist essentially of’ or "consist of’ the various apparatus or steps, unless stated otherwise.
[0033] As mentioned, currently one can distinguish two different technologies to maintain water bodies for recreational
purposes, the first one referring to conventional swimming pool water treatment or Technology A, which are used in
small water bodies with specific characteristics and usually built out of concrete with plain, regular, and firm bottoms
and that require a centralized filtration system; and the second one referring to an innovative water treatment technology,
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or Technology B, that allows treating and maintaining large water bodies that have irregular and soft bottoms built of out
plastic liners, and where such water is treated though efficient flocculation that allows precipitating impurities, and
afterwards removing the settled impurities from the irregular and soft bottoms, especially the flocs that are formed in the
water treatment process, thus avoiding the use of conventional centralized filtration systems.
[0034] Very large artificial water bodies are typically built without centralized filtration systems and using the afore-
mentioned innovative water treatment Technology B, where such large artificial water bodies are constantly increasing
in size, and therefore there is a need for providing low cost and efficient bottom cleaning devices for large water bodies,
larger than 10,000 m2 in surface area. Such large artificial water bodies with surface area higher than 10,000 m2 can
be artificial lakes, ponds, swimming pools, tanks, basins, lagoons, and similar water bodies. Regarding bottom cleaning
systems for maintaining the large artificial water bodies using the innovative Technology B of water treatment through
efficient flocculation and without centralized filtration systems, there are a few types of suction devices directed to cleaning
the bottom of large artificial water bodies, larger than 10,000 m2. It must be noted that large swimming pools using
Technology A generally have sizes of up to 1,250 m2, corresponding to Olympic sized swimming pools. Such innovative
water treatment systems, which do not require centralized filtration systems, implement treatment by adding different
oxidants, coagulants, and flocculants to allow precipitation of the flocs to the bottom of the large artificial water bodies.
Therefore, devices for suctioning such precipitated impurities must be able to avoid re-suspension of the settled impurities
and remove them, while at the same time being able to cover large surface areas in short periods of time. Such suctioning
devices are used for cleaning the bottom of artificial water bodies, where generally the devices move through the bottom
of the artificial water bodies suctioning the bottom water flow in order to remove the floes, debris, and/or the solids found
on the bottom. The challenge to such technologies is that the bottom cleaning devices that are being used for cleaning
the large artificial water bodies have several limitations related to surface cleaning rates, avoiding re-suspension of
settled particles, velocity, capacity to clean irregular surfaces, wheel support, suction capacity, reversibility, weight, costs,
and turning capacity, among other characteristics.
[0035] In such bottom cleaning devices for large artificial water bodies, the suction power is commonly spread through-
out the complete length of the device through a continuous long and thin suction opening which in turn causes that the
floccules resulting from the water treatment methods tend to disperse and lift, creating sediment clouds that generate
cleaning and suctioning inefficiencies.
[0036] Such suctioning devices for large artificial water bodies are supported over wheels and are very heavy in order
to avoid their lifting out of the bottom when pulled by a propelling device or to allow providing stability and adherence to
the bottom when using internal propelling systems. However, such large weight causes difficulty in the maintenance of
the suctioning device, as the device must be taken out of the water and put into the water to perform the maintenance
and replacement of different pieces within the device, and also causes damage on the bottom due to the large weight
over the wheel support. Also, the cost of such suctioning devices is expensive, and must be reduced in order to allow
their application to more projects around the world.
[0037] Many large artificial water bodies throughout the world have irregular bottoms that are difficult to clean due to
the requirement of being able to adapt the suction device into such irregularities, such as bumps, holes, different slopes,
and other imperfections that may affect the evenly cleaning of the bottom surface. For example, small and conventional
swimming pools using Technology A generally use manual cleaning methods for irregular surfaces, which could not be
used efficiently in the large artificial water bodies.
[0038] Therefore, developed suctioning devices for large artificial water bodies using the innovative water treatment
Technology B without centralized filtration systems have many limitations to efficiently and rapidly suction the flocs
resulting from the water treatment method since the suction opening is configured continuously along the complete
bottom of the device, and also such devices tend to produce damage on the bottom membranes due to their rigidity,
weight, that they are supported over wheels and other variables; and therefore there is a need to provide a suction
device able to efficiently suction the flocs at high speed and over irregular bottoms.
[0039] Conventional swimming pool cleaning devices for Technology A, which are designed to suction large debris
from the bottom, are not designed to suction small precipitated impurities produced at large artificial water bodies with
bottoms covered with plastic liners that do not have centralized filtration systems using Technology B. The suction
configuration and requirements of devices for large artificial water bodies are very different from swimming pool cleaners
that operate with conventional centralized filtration systems.
[0040] A suctioning device according to an embodiment of the present invention allows treating and maintaining large
water bodies with surfaces larger than 10,000 m2 at low cost, using the innovative Technology B for water treatment
through efficient flocculation and without requiring centralized filtration systems. This new technology of the suctioning
device is different than swimming pool technologies, in that efficient flocculation allow precipitation of impurities and
removal of the settled impurities from the bottom of the large water bodies, especially the flocs that are formed in the
water treatment process. In contrast, the swimming pool Technology A is applied to swimming pools, which have relatively
low sizes. For example, Olympic swimming pools are generally the largest swimming pools and have surface areas of
1,250 m2 and volumes of 2,500 m3. On the other hand, the new technology of the suctioning device according to the
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present invention is applied to very large water bodies, such as artificial water bodies, that in average have surface areas
of between 1 to 40 hectares - from about 100,000 ft2 to about 4,000,000 ft2 or from about 2.5 to about 100 acres - (at
least 20 times larger than the large-sized swimming pools). Such very large artificial water bodies may have different
construction methods as conventional swimming pools. For example, the very large artificial water bodies are typically
built with plastic liners over the natural terrain that may be covered with sand, clay, or compacted, which generates an
irregular bottom that presents difficulties to be cleaned.
[0041] The present invention relates to a flexible suctioning device for suctioning flocs from the bottom of large artificial
water bodies with surfaces larger than 10,000 m2 and with bottoms covered with plastic liners that do not have centralized
filtration systems, and that is able to clean a bottom surface of large artificial water bodies at a surface cleaning rate of
325,000 ft2 per 24 hours (30,000 m2 per 24 hours) or more, where the bottom surface of the large artificial water bodies
can be irregular and sloped, and where the suctioning device is reversible and is supported by a plurality of brushes,
comprising first brushes, disposed to provide appropriate support to the suction device and minimize the dispersion and
re-suspension of settled flocs. The suctioning device is designed in order to concentrate the suction power in a series
of suction points, where the suctioning device is connected to an external filtration system that may not be attached to
the suctioning device. The term "filtration system" or "filtration means" is used generally to indicate one or more filtering
components, such as filters, strainers, and the like, or any combination thereof. The filtration system generally includes
a pump to move water through the system.
[0042] Figures 1-7 illustrate an exemplary suctioning device. In particular, Figure 1 shows a schematic, top perspective
view of the suctioning device. Figure 2 shows a schematic, bottom perspective view of the suctioning device of Figure
1. Figure 3 shows a schematic, top view of the suctioning device of Figure 1. Figure 4 shows a schematic, side view of
the suctioning device of Figure 1. Figure 5 shows a schematic, top perspective view of another exemplary suctioning
device with lateral wheels. Figure 6 shows a schematic, bottom view of the suctioning device of Figure 5. Figure 7 shows
exemplary V-shaped brushes and lateral brushes, showing the location of an apex where a suction point is located.
[0043] A suction device according to the present invention typically comprises a flexible sheet 1 that provides the
structural frame for attaching or affixing the different pieces and parts of the device. Depending on the material of the
flexible sheet, the different parts can be welded, hanged, screwed, nailed, or joined by any other attachment method
that allows providing stability to the attached part.
[0044] The flexible sheet can be built out of polycarbonate, polypropylene, carbon fiber, polyethylene, polystyrene,
PTFE, PVC, acrylic, and metals such as steel, and composites thereof. The materials are typically water resistant, as
the suctioning device is designed and manufactured to operate underwater. For example, in the case of using steel, a
316 stainless steel can be used.
[0045] In some embodiments, the flexible sheet has a certain weight to maintain the device underwater and avoid
being lifted from the bottom while driven by a propelling device. In other embodiments, additional weight can be added
to the device by means of different fixing types.
[0046] The flexible sheet 1 has a plurality of first brushes 2 attached to the underside thereof. In some embodiments,
the first brushes are independent parts that can be easily removed or exchanged when a replacement is required due
to the wearing down of the brushes. However in other embodiments, the first brushes are permanently affixed to the
sheet 1 to avoid the unintentional disconnection of one or more first brushes 2. In a preferred embodiment, the first
brushes are V-shaped brushes. It is considered within the scope of the invention to vary the shape of the first brushes
into other shapes, e.g., H-shaped, U-shaped or some other configuration having a converging pattern. Additionally,
these brushes can be discontinuous, i.e., not one large brush, but formed of several smaller brushes. This configuration
allows for replacement of the smaller brushes when necessary. Additionally, the flexible sheet may be provided with a
number of affixing points allowing for re-configuration of the shape/orientation of the brushes along the plate. Moreover,
while the all of brushes of the invention are typically fixedly installed at a right angle to the plate, other angles are also
possible, e.g., 80, 75, 70 or any angle down to 45 degrees. The brushes can also be moveably joined to the plate with,
e.g., a hinge, allowing the brushes themselves (in addition to the bristles) to change the angle along with the motion of
the device along the surface of the water body.
[0047] The flexible sheet can also be provided with a plurality of middle brushes 3, installed in between the First
brushes. The middle brushes are typically oblique or sideways, which have an angle to allow distributing the sediments
as required. The middle brushes are designed to allow brushing and directing the sediments in the way to suction points
4 (Figure 2). The middle brushes 3 are typically positioned to provide a brush section between the First brushes that
would otherwise not be covered and therefore could not be cleaned. Such middle brushes allow redirecting the bottom
water flow from such area into the First brushes in order to allow and efficient suction of the bottom water flow. The
geometry and strategic placement of the First brushes allow directing the bottom water flow containing the settled
impurities into apexes (17) (Figure 7) of the First brushes.
[0048] The placement of the First brushes (2) and the middle brushes (3) allow for the suction device to be operated
in both ways (12), .i.e., forward and backward along a minor axis defined by the flexible sheet 1 (Figure 3). As the device
can be selectively operated in either direction, the time necessary to install and operate the device is reduced. Moreover,
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such a design allows for more even wearing of the brushes, by turning the suctioning device and changing its advance
direction within predetermined periods of time. By turning the device according to predetermined periods of time, the
brushes can be worn evenly, and therefore provide a more efficient action on the bottom of the large artificial water bodies.
[0049] The suction device can also include one or more of lateral brushes (5) positioned along one pair of extreme
edges of the sheet, i.e., parallel to the direction of movement 12. The lateral brushes are configured and positioned to
contain the suctioned water flow within the suction device to help to avoid re-suspension of a bottom water flow in the
vicinity of the suction device. The position of the lateral brushes is selected to allow for an efficient flow there between,
but to limit any exit of fluid from below the sheet along the sides.
[0050] Typically, the complete suctioning device is supported by the aforementioned brushes including the first brushes
(2), the middle brushes (3), and the lateral brushes (5), which are strategically placed to provide an even support of the
device’s weight and allow a smooth operation and movement through the bottom of the water body. In other words, the
sheet is spaced from the bottom surface of the water body primarily by the brushes, i.e., without any rollers, spacers or
other friction causing device. Such even distribution of the weight of the suctioning device through the brushes also
allows avoiding the suctioning device from lifting from the bottom when it is driven by the external propelling means.
[0051] As the device is completely supported by the different brushes, and the structural frame is a flexible sheet (1),
the device allows an efficient cleaning of bottom surfaces that may have irregularities, bumps, holes, different slopes,
and other imperfections that may prevent even cleaning of the bottom surface. The irregularities can be caused by the
natural terrain below the liner, the installation of liners, geomembranes, or coatings that present imperfections either
due to the installation or the material itself. It must be noted that such imperfections may be accentuated over time, as
terrain can settle or their properties can change. Such irregularities can be overcome by use of the brushes as the
support of the device, allowing directing the water flow containing impurities into the apexes of the First brushes.
[0052] Therefore, the flexibility of the suctioning device is achieved by the combination of the use of a flexible sheet
as the structural frame and the support by the brushes that allow a cleaning flexibility through the bottom of large artificial
water bodies.
[0053] The bristles of the brushes described above can be made from commercially available materials, such as
polypropylene, nylon, animal hair, vegetal fiber, carbon fiber, polyester, peek, polyethylene, polycarbonate, polystyrene,
PTFE, PVC, acrylic fibers, rubbers, or metal wire bristles, among others. The brushes from the suctioning device can
include a combination of different types of bristles to allow proper cleaning of the bottom of large artificial water bodies.
It is also considered within the scope of the invention to use different materials for different brushes, depending upon
the desired performance parameters. For example, in one embodiment, the bristles on the lateral brushes can be formed
from PVC, while the bristles of the First brushes are formed from polyester fibers. Additionally, all the bristles of a single
brush need not be formed from the same material.
[0054] The suctioning device also allows cleaning a combination of different sloped-bottoms from large artificial water
bodies, which has not been possible to perform with the devices currently found in the market. Since the structural frame
is a flexible sheet, the sheet can bend to provide cleaning of different sloped-bottoms.
[0055] The flexible sheet includes a plurality of suction points (4) configured to concentrate the suction capacity of an
external pumping system and therefore provide a higher suction power in such suction points. The suction points can
be located at the apexes (17) of the first brushes, such as V-Shaped brushes, in order to efficiently suction the bottom
water flow that has been directed by the brushes into such suction points. The suction points additionally or alternatively
may be located within the apexes of lateral brushes to provide even suctioning of the bottom water flow. The First brushes
can direct the bottom sediments into a central suction point so that, for an equal external pumping power, the suction
power is approximately 3 times higher than conventional cleaning devices.
[0056] As shown in Figure 5, the flexible sheet can also be provided with a plurality of safety wheels (6). In some
embodiments, the safety wheels are installed at a level that is higher than the brush level, i.e., where the distance from
the sheet to the end of the brushes is greater than the distance from the sheet to the most distal point of the wheels. In
some embodiments, the safety wheels are not necessary for permanent operation of the suctioning device. Such safety
wheels can be used when the brushes are worn out and cannot provide the required support or suction height of the
suctioning device. In such case, the wheels may serve as secondary support while the brushes are fixed or replaced.
The safety wheels are typically positioned such that a lower surface thereof is higher than the brushes but lower than
the suction points. As a result, during normal operation of the device, only the brushes contact the lower surface of the
water body. When the brushes become worn or damaged and the device moves closer to the surface being cleaned,
the safety wheels come in contact with the surface and prevent the suction points from pulling on the surface, getting
stuck on the surface of otherwise being damaged by the surface. Typically, the safety wheels are evenly disposed about
the perimeter of the sheet, but it is considered within the scope of the invention to vary the position and spacing. Moreover,
it is considered within the scope of the invention to utilize eccentric wheels, e.g., where the wheels are not circular (for
example, oval or substantially rectangular with rounded edges) or are mounted on the plate through an off-center axis.
This construction can allow for different suction results.
[0057] The flexible sheet may also comprise lateral wheels (21) disposed about the perimeter of the sheet, with their
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axles positioned parallel to the sheet (Figure 5). The lateral wheels are designed to provide protection to prevent damage
to the sheet and/or the walls of the water body.
[0058] The suction height may be determined specifically for each large water body to be cleaned, provided that it is
designed to allow the suctioning device to contain the bottom water flow containing bottom impurities and settled solids,
and not contain clean water. In other words, although the distance between the bottom of the brushes and the suction
points, i.e., the suction height, can be generic, it is considered within the scope of the invention to modify the suction
height, depending upon the particular characteristics of the water body to be cleaned. This can be accomplished by
installing brushes with different lengths either all together, or to vary the lengths of the brushes on the same device.
[0059] The safety wheels are typically made from materials that will not cause major damage the bottom surface of
the large artificial water bodies when they need to be used. Examples of the materials include polyethylene, polypropylene,
polycarbonate, rubbers, plastics, polystyrene, PTFE, and PVC, among others.
[0060] As depicted, the suctioned water flow is sent into a plurality of collectors (7) through internal suction lines (9).
The internal suction lines and the collectors are typically connected through different couplers (10) such as elbows,
flanges, shafts, sleeve-style couplings, clamped couplings, and beam couplings, among other rigid or flexible coupling
components. During typical operation of the suctioning device, a negative pressure is created by a pump (not shown)
leading to the collectors, creating suction therein. Because the collectors are in fluid communication with the couplers,
this suction is distributed to the suction points (4) via the internal suction lines and couplers. Depending upon the desired
effect of the resulting suction, different reducers and/or expanders can be utilized to adjust the suction force applied at
each suction point. The suction force at each suction point can be the same or different.
[0061] Figure 8 shows that the suctioning device can be attached to a propelling device, an external pumping system
and/or a filtration system. As depicted, the collector (7) is often configured to concentrate the suctioned water flow from
a series of suction connection points (4) into one or more external suction lines (8) that is configured to send the suctioned
water flow into an external pumping system. The number of external suction lines is commonly less than the number of
internal suction lines to provide an efficient distribution of the suctioned water flow and reduce the need of external
suction lines for connection with an external pumping system (14). The suctioned water flow is typically sent to the
external pumping system through one or more external suction lines (8).
[0062] The collector (7) can include different concentration components, such as manifolds, multiple-inlet pipes, among
others.
[0063] The connections between the different elements of the suctioning device and the flexible sheet can be accom-
plished by any method, including, but not limited to welding, brazing, soldering, adhesive bonding, and mechanical
assembly such as screws, bolts and fasteners, among others.
[0064] The flexible sheet may include one or more arm connectors or joints (11) configured to attach an external
propelling device (13) through one or more connection arms (16) to provide the required driving force and allow the
suctioning device to move through the bottom of the large artificial water bodies.
[0065] Figure 9 shows a typical operation of the suctioning device, showing how an inlet water flow (18) can enter the
device to be suctioned in an advancing direction. The suctioning device may be propelled by a propelling device. As
shown in Figure 9, the device may be connected to the propelling device by one or more connector arms (16) attached
to the arm connectors (11) attached to the flexible sheet. As the suction device is propelled, it moves in a certain advancing
direction (19) along the bottom of the large artificial lagoon, letting an inlet water flow (18) into the suctioning device.
The suctioning device allows suctioning of impurities and other settled material (20), thereby allowing thorough cleaning
of the bottom surface..
[0066] The term "propelling device" is used generally to describe a propelling device that provides movement, either
by pushing or pulling another device. In some embodiments, the propelling device can include a boat or structure floating
or positioned atop the surface of the water body with an engine, underwater robotic systems, propellers, automatized
means, or any system that allows providing the required driving force to the suctioning device. In some embodiments,
the propelling device is included within the suctioning device, such as tracks. In some embodiments, the tracks can be
caterpillar style tracks. In some embodiments, the propelling device is a catamaran type boat, with an engine, where
the engine is located at the front of the boat in order to minimize mixing of the water below the boat and the re-suspension
of settled impurities. In another embodiments, the propelling device is an underwater cart supported on a track system
[0067] The suctioning device may include, either in addition or in an alternative, different systems and equipment to
allow nocturnal operations and monitoring, such as underwater lights to illuminate the path of the suctioning device. The
suctioning device may additionally have a camera for providing still images or videos of the suctioning operation of the
device, which can be permanently fixed thereto or be removable therefrom.
[0068] Due to the configuration of the suctioning device, significantly greater velocities can be achieved when compared
to conventional suctioning devices. The suctioning device of the present invention allows covering large irregular surfaces
in short time without generating re-suspension or dispersion of the bottom impurities or floes, as well as allowing cleaning
the bottom and removing the bottom water flow at high speeds. The device of the invention allows covering large surface
areas in short time, and is able to move at a speed of about 25 ft per minute, 30 ft per minute, 40 ft per minute, 50 ft per
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minute, or about 60 ft per minute, or about 70 ft per minute. As the device moves through the bottom, it will be able to
cover a surface area equal to the advancing speed times the length of the device.
[0069] In some embodiments, the device may have a length of 9.85 ft and a speed of 28,5 ft per minute, and therefore
the surface area cleaning rate will be 28,5 ft/min 3 9.85 ft = 281 ft2/min. Therefore, the total surface cleaning rate would
equal to about 405,000 ft2 /24 hours (about 38,000 m2/day). However, it is expected that approximately 20% of the time
is required for cleaning or maintenance or speed reduction for turning or other reasons. Therefore, the suctioning device
can be able to clean an area of about 325,000 ft2 per 24 hours of operation (30,000 m2 per 24 hours of operation) or more.
[0070] It must be noted that conventional swimming pool cleaning devices that are designed and configured to be
maneuvered by a person on the perimeter of the swimming pool cannot achieve the purpose of cleaning the large artificial
water bodies as in the present invention. Also, the conventional swimming pool cleaning devices are designed to remove
debris that found on the bottom of concrete swimming pools that is flat, firm, and plain, which is completely different
from the irregular bottoms of large artificial water bodies covered with different coatings, such as plastic geomembranes.
The resulting suction power of the suctioning device of the invention is typically greater than about 30 m3/hr, greater
than about 40 m3/hr, greater than about 50 m3/hr, greater than about 75 m3/hr, and often on the order of about 90 m3/hr.
[0071] The suctioning device according to the present invention is configured to treat and maintain large artificial water
bodies without a centralized filtration system, and is different than swimming pool technologies. The suctioning device
is used when the sedimentation of suspended solids and organic matter, among others, is formed, and the suctioning
device operates to remove the settled impurities from the bottom of the large artificial water bodies in order to avoid
filtration of the complete water body. Therefore, the suctioning device includes suction points to remove the bottom
settled impurities from the water body avoiding dispersing and re-suspending the flocs. The settled floccules are very
fragile and can easily disperse, which is completely different from impurities removed from conventional swimming pools,
which are generally composed of dirt, rust, calcium carbonate, or debris that has attached to the pool bottom and needs
to be removed.
[0072] The suctioning device according to the present invention is able to achieve high speeds without causing re-
suspension or dispersion of the fragile bottom impurities and settled solids in the vicinity of the suctioning device operation,
and therefore does not affect the water quality or produce a sediment cloud that would otherwise be caused when
conventional suctioning devices are operated at high speed. Moreover, the suctioning device is configured to allow
advancing at a speed of around 66 ft per minute while moving though irregular bottoms, while at the same time avoiding
the damage to the bottom materials. Using the device according to the present invention, the surface cleaning rate is
more than 3 times higher than other available suctioning devices for large artificial water bodies without a centralized
filtration system, and more than 4 times higher than conventional swimming pool cleaners.
[0073] For example, if suctioning devices have permanent fixed wheels to move across a lined bottom, irregularities
on the bottom cannot be disregarded and the wheels may cause damage to the liner, causing it to tear apart, to fold,
and to elongate, which affects its duration and will probably need to be replaced. Such damage to the bottom of large
artificial water bodies may also cause considerably leaking, generating water losses and could cause environmental
damage. Therefore, the suction device according to the present invention is typically evenly supported over the brushes
in order to avoid causing tension or damage to bottom materials. Moreover, as the device according to the present
invention is supported over the brushes, turning of the device is done more smoothly, thereby protecting the bottom
material of the large artificial water bodies when turning is necessary. In contrast, where fixed wheels are used, turning
of a device causes the fixed wheels to slide over the bottom material, as opposed to rolling, and therefore can cause
the bottom to rip or break, which must certainly be avoided.
[0074] The suctioned water volume is dependent on the external pumping system and the load losses due to the
piping distance and system configuration, among others. In some embodiments, the system is designed in order to allow
that the effective volume introduced into the suctioning device is equal or higher than the amount of water suctioned by
the external pumping system. The suctioning device according to the present invention is configured to have a certain
advancing speed VSC, where the length LSC of the suctioning LSC device is faced on the moving direction, and the device

has a suctioning height of HSC.

[0075] Therefore, the total water volume, or inlet water volume (18) that will be fed into the suctioning device in a
predetermined period of time can be calculated as: 

[0076] The total suctioned water flow due to the suction power of the external pumping system is defined as QPS. And
therefore, the following equation can be defined: QSC ≥ QPS
[0077] Such relation can be explained as follows: To only suction and remove the water flow containing impurities and

·
· ·
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settled solids, the height of the suctioning device is defined to only suction such bottom water flow. As the suctioning
devices advances, impurities will be captured within the brushes and suctioned through the suction points, as clean
water passes through the device and is not suctioned. Therefore, the suctioned water flow from the external pumping
system is configured to be lower than the water flow effectively entering the suctioning device, avoiding suctioning clean
water that will be later purified and/or filtered. If the suction power from the external pumping system is higher than the
water flow entering the suctioning device, the suction power could cause the device to stick to the bottom, not allowing
its movement and potentially damaging the bottom material.
[0078] As shown in Figure 8, in some embodiments, the suctioned water flow is sent to a purification and/or external
filtration system (15), which allows filtering such suctioned water flow. The filtered water flow (16) can be later returned
into the large water body. In some embodiments, the external filtration system is not part of the suctioning device, since
given the large volumes of suctioned water due to the high advancing speed, a small filter attached to the suctioning
device would not be sufficient to provide the required filtration of the suctioned water flow, or it would require a large
filter that could not be attached to the suctioning device.

Example 1

[0079] The suctioning device according to the present invention was manufactured and installed in a large water body
of 3.7 acres.
[0080] The water body included a LLDPE (linear low-density polyethylene) liner installed over a sandy soil, producing
an irregular bottom that has to be cleaned thoroughly to maintain a proper water color and tonality within the large water
body. Other technologies cannot clean such large water body, and therefore the suctioning device according to the
present invention was developed and tested at such project.
[0081] The suctioning device included a flexible sheet built out of polycarbonate with a thickness of 10 mm to provide
the required flexibility. The suctioning device had a surface area of about 3 m2, and with approximate dimensions of 3
meters long and 1 meter wide. The height of the suctioning device was approximately 6 cm, which allowed only suctioning
the bottom water flow that contains the impurities and debris, and not suctioning clean water that renders the process
inefficient.
[0082] The brushes were made from polyethylene with polypropylene bristles, which do not damage the bottom material
and have the capacity to support the suctioning device in the bottom and adapt to the irregular bottom surface to provide
thorough cleaning.
[0083] The safety wheels were built out of UHMW PE (ultra high molecular weight polyethylene), using the same
materials as for some parts of the suctioning device, which allows reducing manufacturing and material costs.
[0084] Six suction points were located at the apexes of the First brushes, and two additional suction points were
located at the apexes of the lateral brushes, to provide an even suctioning of the bottom water flow. The total eight
suction points were connected into two separate manifolds, where each manifold allowed connecting four suction points
through internal suction lines. The suction connection lines were manufactured of PVC with 316 stainless steel elbows,
to provide durability underwater.
[0085] The suctioning device was installed on the bottom of the lagoon, and two external suction pipes were connected
to an external pumping system positioned on the perimeter of the large water body. The suctioning device was attached
to a boat with an engine through two metal arms, which allowed driving the suctioning device through the bottom of the
large water body.
[0086] The device was operated at a surface cleaning rate of 3,76 ft2 per second (appx. 325,000 ft2 per 24 hours
considering the 20% time loss), allowing cleaning the complete bottom surface (3.7 acres) of the large water body in
about 12 hours. The reduction of operation time allows reducing overall operation costs.
[0087] The total water flow that enters the suctioning device was lower than the suctioned water flow from the external
pumping system, as some clean water passed through the device while impurities and settled solids found on the bottom
were retained in the brushes and later eliminated through the suction points.
[0088] A comparison between the suctioning device of Example 1 of the present invention and a one type of device
for cleaning large artificial water bodies is shown in Table 2. can be made, where the first type of devices had limitations
associated with suctioning device speed, reversibility, turning capacity, suctioning efficiency, operation in irregular sur-
faces, support over wheels, and operation in sloped bottoms, among others.

Table 2: Comparison between a first suction device for Technology B and the device from the present invention 
used in Technology B

Parameter
First Suction Device Developed for 
Technology B

Suction Device developed for Technology 
B according to the Present Invention

Dimensions (L x W x H) 9.8 ft. x 3.3 ft. x 0.33 ft. 9.8 ft. x 3.3 ft. x 0.16 ft.
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[0089] As it can be noted, the suctioning device according to the present invention is less expensive and can be easily
installed in large artificial water bodies used either for recreational or industrial uses for cleaning the bottom of such
large artificial water bodies using Technology B. By using the same external pumping system, the suction power of the
suctioning device is increased due to the suction efficiency of the configuration used in the present device.

Example 2

[0090] The suctioning device according to the present invention was manufactured and installed at a large water body
of 20 acres. The large water body had a bottom covered with a LLDPE liner installed over a sandy soil, producing an
irregular bottom that has to be cleaned thoroughly to maintain a proper water color and tonality within the large water
body. Due to the recreational nature of this project, the cleaning operations were performed during the night, and therefore
the suctioning device and propelling device included special equipment, such as extra lights, and systems, such as GPS,
to achieve such purpose.
[0091] The suction device had a flexible sheet built out of 316 steel with a thickness of 5 mm to provide the required
flexibility and also the required weight to maintain the device underwater and avoid its lifting from the bottom while being
driven by a propelling device. By providing a steel sheet, the weight was distributed along the complete device, improving
its stability. The suctioning device had a surface of about 3 m2, and with approximate dimensions of 3 meters long and
1 meter wide. The height of the suctioning device was approximately 4 cm, which allowed only suctioning the bottom
water flow that contained the impurities, and not the suctioning clean water which would render the process inefficient.
[0092] The brushes were made from polyethylene with polypropylene bristles, which do not damage the bottom material
and have the capacity to support the suctioning device in the bottom and adapt to the irregular bottom surface to provide
thorough cleaning.
[0093] The safety wheels were built out of UHMW PE, using the same materials as for some parts of the suctioning
device, which allows reducing manufacturing and material costs.
[0094] Six suction points were located at the apexes of the first brushes, where the first brushes were V-shaped
brushes, and two additional suction points were located at the apexes of the lateral brushes, to provide an even suctioning
of the bottom water flow. Eight total suction points were connected into two separate manifolds, where each manifold
allowed connecting four suction points through internal suction lines. The suction connection lines were manufactured
of PVC with 316 stainless steel elbows, to provide durability underwater, and were welded to the steel base plate. The
suctioning device was installed in the bottom of the lagoon, and two external suction pipes were connected to the external
pumping system located on the perimeter of the large water body. The suctioning device was attached to a boat with
an engine through two metal arms, which allowed driving the suctioning device through the bottom of the large water

(continued)

Parameter
First Suction Device Developed for 
Technology B

Suction Device developed for Technology 
B according to the Present Invention

Total Weight 300 kg 160 kg

Total Suction Power1 32,4 m3/h 60 m3/h

Total Manufacturing Cost USD 22,000 USD 10,000

Reversibility No Yes

Production time 1 month 2 weeks

Turning Capacity Limited Very Good

Efficiency in suctioning bottom 
settled material

Regular, needs more than one pass 
to suction settled impurities

Very good, suctions more than 90% of 
settled impurities in one pass

Operation in irregular surfaces
Regular, may damage the bottom 
material

Very good, can adapt to irregular bottoms

Weight Support Supported over wheels Supported over brushes

Suction efficiency
Low due to continuous suction 
section at the bottom

High due to use of suction points that 
concentrate the suction power

Operation in sloped bottom Regular Very good

1 Both devices are compared by connecting to the same external pumping system
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body, and where an operator was in charge of driving the boat with an engine.
[0095] Two underwater lights were installed into the suctioning device, in order to allow its night-time operation. An
underwater camera was installed which permitted monitoring of the cleaning operation live from a remote location outside
the water body and also for the operation driving the boat.
[0096] The device was operated at an average surface cleaning rate of 500 ft2 per minute, allowing cleaning about
half of the bottom in about 12 hours, which operated within a period from 21:00 hrs to 09:00 hrs of the next day. In order
to be able to complete the cleaning of the entire lagoon in a single night, a second suctioning device was utilized.
[0097] As it can be noted, the suctioning device according to the present invention is less expensive and can be easily
installed in large artificial water bodies used either for recreational or industrial uses for cleaning the bottom of such
large artificial water bodies. Further, the suctioning device can also be operated during the night to avoid disturbing the
recreational activities during the day.
[0098] The various embodiments described above are provided by way of illustration only and should not be construed
to limit the claims attached hereto. Those skilled in the art will readily recognize various modifications and changes that
may be made without without departing from the scope of the present invention as defined by the appended claims.

Claims

1. A suctioning device for suctioning a water volume from a bottom of large artificial water bodies, with surfaces larger
than 10,000 m2, without centralized filtration systems, where the suctioning device is capable of cleaning at a surface
rate of 325,000 ft2 per 24 hours (30,000 m2 per 24 hours) or more, the device comprising:

- a flexible sheet (1) configured to provide a structural frame for attaching or affixing the different pieces and
parts of the suctioning device;
- a plurality of first brushes (2) depending from the sheet;
- a plurality of middle brushes (3) configured to redirect the bottom water flow into the first brushes (2);
- a plurality of lateral brushes (5) configured to contain the bottom water flow within the suctioning device and
avoid the re-suspension of the bottom water flow in the vicinity of the suctioning device;
- a plurality of suction points (4) configured to concentrate suction capacity to increase suction power in the
suction points;
- a plurality of safety wheels (6) configured to provide secondary support and avoid damage to the suctioning
device when the first brushes (2), the middle brushes (3), and/or the lateral brushes (5) are worn out and cannot
provide a proper support or suction height of the suctioning device;
- a plurality of collectors (7) configured to gather the suctioned bottom water flow and concentrate the suctioned
bottom water flow into one or more external suction lines (8);
- a plurality of internal suction lines (9) configured to conduit the suctioned bottom water flow from the plurality
of suction points (4) to the plurality of collectors (7); and
- a coupling device (10) connecting the internal suction lines (9) and the collectors (7), wherein a rate of the
bottom water flow entering the suctioning device is the same or higher than a rate of water flow suctioned by
an external pumping system (14).

2. The suctioning device according to claim 1, wherein the first brushes (2) are shaped to have an apex.

3. The suctioning device according to claim 2, wherein the suction points (4) are located at the apexes of the first
brushes (2) and at apexes of the lateral brushes (5).

4. The suctioning device according to claim 1, wherein the first brushes (2) are V-shaped brushes.

5. The suctioning device according to claim 1, wherein the bottom water flow entering the suction device comprises
flocs produced by flocculants or coagulants.

6. The suctioning device according to claim 1, wherein the rate (QSC) of the bottom water flow entering the suctioning
device is the same or higher than the rate (QPS) of the water flow suctioned by the external pumping system according
to the following equation: 

·
·
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7. The suctioning device according to claim 6, wherein the rate (QSC) of the bottom water flow entering the suctioning
device is defined as: 

wherein VSC is an advancing speed of the suctioning device, LSC is a length of the suctioning device that faces in

a moving direction, and HSC is a height of the suctioning device that faces in the moving direction.

8. The suctioning device according to claim 1, wherein the first brushes (2), the middle brushes (3), and the lateral
brushes (5) are configured and placed in the flexible sheet (1) to allow the suctioning device to operate both in a
first direction and in a second direction substantially opposite to the first direction.

9. The suctioning device according to claim 1, wherein the suctioning device is evenly supported by the first brushes
(2), the middle brushes (3), and the lateral brushes (5) in order to move through a water body and avoid the suctioning
device to lift from a bottom surface of the water body.

10. The suctioning device according to claim 1, wherein the flexible sheet (1) is made from a material selected from
polycarbonate, polypropylene, carbon fiber, polyethylene, polystyrene, PTFE, PVC, acrylic, and metallic materials.

11. The suctioning device according to claim 1, wherein bristles of the first brushes (2), the middle brushes (3), and the
lateral brushes (5) are made from a material selected from polypropylene, nylon, animal hair, vegetal fiber, carbon
fiber, polyester, peek, polyethylene, polycarbonate, polystyrene, PTFE, PVC, rubbers, acrylic fibers, and metal wire
bristles.

12. The suctioning device according to claim 1, wherein the safety wheels (6) are built out of a material selected from
polyethylene, polypropylene, polycarbonate, rubbers, plastics, polystyrene, PTFE, and PVC.

13. The suctioning device according to claim 1, wherein the safety wheels (6) provide secondary support to the device.

14. The suctioning device according to claim 1, further comprising lateral wheels (21) for providing a bumper to avoid
damage to lateral walls.

15. The suctioning device according to claim 1, wherein the suctioning device is able to clean a combination of different
sloped bottoms from large artificial water bodies.

16. The suctioning device according to claim 1, wherein the device is designed to clean irregular bottoms of sand or
soil covered with plastic liners.

17. The suctioning device according to claim 1, wherein the coupling means comprise rigid or flexible coupling compo-
nents selected from elbows, flanges, shafts, sleeve-style couplings, clamped couplings, and beam couplings.

18. The suctioning device according to claim 1, wherein the collecting means comprise different concentration compo-
nents, such as manifolds, and multiple-inlet pipes.

19. The suctioning device according to claim 1, wherein elements of the suctioning device are connected to the flexible
sheet (1) by means of welding, brazing, soldering, adhesive bonding, and/or mechanical assembly such as screws,
bolts and fasteners.

20. The suctioning device according to claim 1, wherein the flexible sheet (1) comprises one or more arm connectors
(11) configured to attach one or more connection arms (16).

21. The suctioning device according to claim 20, wherein the one or more connection arms (16) are connected to
propelling device to provide a required driving force and allow the suctioning device to move through the bottom of
the large artificial water bodies.

·
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22. The suctioning device according to claim 1, wherein the flexible sheet (1) comprises one or more connections for
connecting a propelling device.

23. The suctioning device according to claim 22, wherein the propelling device comprises a boat with an engine.

24. The suctioning device according to claim 22, wherein the propelling device comprises a track system.

25. The suctioning device according to claim 22, wherein the propelling device comprises an automated system located
within the suctioning device.

26. The suctioning device according to claim 25, wherein the automated system comprises a caterpillar system.

27. The suctioning device according to claim 1, wherein the bottom water flow entering the suctioning device is dependent
on an advancing speed, an advancing length and the suction height of the suctioning device.

28. The suctioning device according to claim 1, wherein the water flow suctioned by the external pumping system (14)
is sent to a filtration system (15) and a purified water flow is returned into a large water body.

29. The suctioning device according to claim 28, wherein the filtration system (15) is not attached to the suctioning device.

30. The suctioning device according to claim 1, further comprising a plurality of underwater lights in order to illuminate
a path of the suctioning device.

31. The suctioning device according to claim 1, further comprising a plurality of cameras in order to provide images
and/or video for monitoring an operation of the suctioning device.

32. A system for maintaining a large artificial water body of at least 10,000 m2, the system comprising:

- a plastic liner located along the bottom of the water body;
- a pumping system for suctioning water from the water body; and
- the suctioning device of claim 1, connected to the pumping system.

Patentansprüche

1. Saugvorrichtung zum Absaugen eines Wasservolumens von dem Boden großer künstlicher Gewässer, mit Ober-
flächen größer als 10.000 m2, ohne zentralisierte Filtersysteme, wobei die Saugvorrichtung in der Lage ist, mit einer
Oberflächenrate von 325.000 Quadratfuß pro 24 Stunden (30.000 m2 pro 24 Stunden) oder mehr zu reinigen, wobei
die Vorrichtung Folgendes umfasst:

- eine flexible Folie (1), die ausgebildet ist, um einen strukturellen Rahmen zum Befestigen oder Fixieren der
verschiedenen Bestandteile und Teile der Saugvorrichtung bereitzustellen;
- eine Vielzahl von ersten Bürsten (2), die von der Folie abhängig sind;
- eine Vielzahl von mittleren Bürsten (3), die ausgebildet sind, um den Bodenwasserstrom in die ersten Bürsten
(2) umzuleiten;
- eine Vielzahl von Seitenbürsten (5), die ausgebildet sind, um den Bodenwasserstrom innerhalb der Saugvor-
richtung zurückzuhalten und die Re-Suspension des Bodenwasserstroms in der Nähe der Saugvorrichtung zu
vermeiden;
- eine Vielzahl von Saugpunkten (4), die ausgebildet sind, um das Saugvermögen zu konzentrieren, um die
Saugleistung in den Saugpunkten zu erhöhen;
- eine Vielzahl von Sicherheitsrädern (6), die ausgebildet sind, um eine Nebenabstützung bereitzustellen und
eine Beschädigung der Saugvorrichtung zu vermeiden, wenn die ersten Bürsten (2), die mittleren Bürsten (3)
und/oder die Seitenbürsten (5) abgenutzt sind und keine geeignete Stütze oder Saughöhe der Saugvorrichtung
bereitstellen können;
- eine Vielzahl von Kollektoren (7), die ausgebildet sind, um den angesaugten Bodenwasserstrom zu sammeln
und den angesaugten Bodenwasserstrom in eine oder mehrere externe Saugleitungen (8) zu konzentrieren;
- eine Vielzahl von internen Saugleitungen (9), die ausgebildet sind, um den gesaugten Bodenwasserstrom von
der Vielzahl von Saugpunkten (4) zu der Vielzahl von Kollektoren (7) zu leiten; und
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- eine Kopplungsvorrichtung (10), die die internen Saugleitungen (9) und die Kollektoren (7) verbindet, wobei
ein Durchsatz des in die Saugvorrichtung eintretenden Bodenwasserstroms gleich oder höher ist als ein Durch-
satz des von einem externen Pumpsystem (14) angesaugten Wasserstroms.

2. Saugvorrichtung nach Anspruch 1, wobei die ersten Bürsten (2) so geformt sind, dass sie eine Spitze aufweisen.

3. Saugvorrichtung nach Anspruch 2, wobei die Saugpunkte (4) an den Spitzen der ersten Bürsten (2) und an den
Spitzen der Seitenbürsten (5) angeordnet sind.

4. Saugvorrichtung nach Anspruch 1, wobei die ersten Bürsten (2) V-förmige Bürsten sind.

5. Saugvorrichtung nach Anspruch 1, wobei der in die Saugvorrichtung eintretende Bodenwasserstrom Flocken um-
fasst, die durch Flockungsmittel oder Koaguliermittel erzeugt werden.

6. Saugvorrichtung nach Anspruch 1, wobei der Durchsatz (Qsc) des in die Saugvorrichtung eintretenden Bodenwas-
serstroms gleich oder höher ist als der Durchsatz (QPS) des vom externen Pumpsystem angesaugten Wasserstroms
gemäß der folgenden Gleichung: 

7. Saugvorrichtung nach Anspruch 6, wobei der Durchsatz (Qsc) des in die Saugvorrichtung eintretenden Bodenwas-
serstroms definiert ist als: 

wobei  eine Vorschubgeschwindigkeit der Saugvorrichtung ist, LSC eine Länge der Saugvorrichtung ist, die in

eine Bewegungsrichtung zeigt, und HSC eine Höhe der Saugvorrichtung ist, die in die Bewegungsrichtung zeigt.

8. Saugvorrichtung nach Anspruch 1, wobei die ersten Bürsten (2), die mittleren Bürsten (3) und die Seitenbürsten (5)
so ausgebildet und in der flexiblen Folie (1) angeordnet sind, dass die Saugvorrichtung sowohl in einer ersten
Richtung als auch in einer zweiten Richtung im Wesentlichen entgegen der ersten Richtung arbeiten kann.

9. Saugvorrichtung nach Anspruch 1, wobei die Saugvorrichtung gleichmäßig von den ersten Bürsten (2), den mittleren
Bürsten (3) und den Seitenbürsten (5) abgestützt wird, um sich durch ein Gewässer zu bewegen und zu vermeiden,
dass sich die Saugvorrichtung von einer Bodenfläche des Gewässers anhebt.

10. Saugvorrichtung nach Anspruch 1, wobei die flexible Folie (1) aus einem Material hergestellt ist, das ausgewählt
ist aus Polycarbonat, Polypropylen, Kohlefaser, Polyethylen, Polystyrol, PTFE, PVC, Acryl und metallischen Mate-
rialien.

11. Saugvorrichtung nach Anspruch 1, wobei die Borsten der ersten Bürsten (2), der mittleren Bürsten (3) und der
Seitenbürsten (5) aus einem Material hergestellt sind, das ausgewählt ist aus Polypropylen, Nylon, Tierhaar, Pflan-
zenfaser, Kohlefaser, Polyester, PEEK, Polyethylen, Polycarbonat, Polystyrol, PTFE, PVC, Gummis, Acrylfasern
und Metalldrahtborsten.

12. Saugvorrichtung nach Anspruch 1, wobei die Sicherheitsräder (6) aus einem Material aufgebaut sind, das ausgewählt
ist aus Polyethylen, Polypropylen, Polycarbonat, Gummis, Kunststoff, Polystyrol, PTFE und PVC.

13. Saugvorrichtung nach Anspruch 1, wobei die Sicherheitsräder (6) die Vorrichtung mit einer Nebenabstützung ver-
sehen.

14. Saugvorrichtung nach Anspruch 1, ferner umfassend Seitenräder (21) zum Bereitstellen eines Stoßfängers, um

·
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Beschädigungen an den Seitenwänden zu vermeiden.

15. Saugvorrichtung nach Anspruch 1, wobei die Saugvorrichtung in der Lage ist, eine Kombination von verschiedenen
geneigten Böden von großen künstlichen Gewässern zu reinigen.

16. Saugvorrichtung nach Anspruch 1, wobei die Vorrichtung zum Reinigen von unregelmäßigen Böden aus Sand oder
Erde, die mit Kunststoffauskleidungen bedeckt sind, ausgelegt ist.

17. Saugvorrichtung nach Anspruch 1, wobei die Kopplungsmittel starre oder flexible Kopplungskomponenten umfas-
sen, die ausgewählt sind aus Krümmern, Flanschen, Wellen, Hülsenkupplungen, Klemmkupplungen und Träger-
kupplungen.

18. Saugvorrichtung nach Anspruch 1, worin die Sammelmittel verschiedene Konzentrationskomponenten, wie bei-
spielsweise Verteiler, und Mehrfach-Einlassrohre umfassen.

19. Saugvorrichtung nach Anspruch 1, wobei Elemente der Saugvorrichtung mit der flexiblen Folie (1) durch Schweißen,
Hartlöten, Weichlöten, Klebeverbindung und/oder mechanische Montage wie Schrauben, Bolzen und Befestigungs-
elemente verbunden sind.

20. Saugvorrichtung nach Anspruch 1, wobei die flexible Folie (1) einen oder mehrere Armverbinder (11) umfasst, die
zum Befestigen eines oder mehrerer Verbindungsarme (16) ausgebildet sind.

21. Saugvorrichtung nach Anspruch 20, wobei der eine oder die mehreren Verbindungsarme (16) mit der Antriebsvor-
richtung verbunden sind, um eine erforderliche Vortriebskraft bereitzustellen und der Saugvorrichtung zu ermögli-
chen, sich am Boden der großen künstlichen Gewässer zu bewegen.

22. Saugvorrichtung nach Anspruch 1, wobei die flexible Folie (1) eine oder mehrere Verbindungen zum Verbinden
einer Antriebsvorrichtung umfasst.

23. Saugvorrichtung nach Anspruch 22, wobei die Antriebsvorrichtung ein Boot mit einem Motor umfasst.

24. Saugvorrichtung nach Anspruch 22, wobei die Antriebsvorrichtung ein Gleiskettensystem umfasst.

25. Saugvorrichtung nach Anspruch 22, wobei die Antriebsvorrichtung ein automatisiertes System umfasst, das sich
innerhalb der Saugvorrichtung befindet.

26. Saugvorrichtung nach Anspruch 25, wobei das automatisierte System ein Raupenkettensystem umfasst.

27. Saugvorrichtung nach Anspruch 1, wobei der in die Saugvorrichtung eintretende Bodenwasserstrom von einer
Vorschubgeschwindigkeit, einer Vorschublänge und der Saughöhe der Saugvorrichtung abhängig ist.

28. Saugvorrichtung nach Anspruch 1, wobei der durch das externe Pumpsystem (14) angesaugte Wasserstrom zu
einem Filtersystem (15) geleitet wird und ein gereinigter Wasserstrom in ein großes Gewässer zurückgeführt wird.

29. Saugvorrichtung nach Anspruch 28, wobei das Filtersystem (15) nicht an der Saugvorrichtung befestigt ist.

30. Saugvorrichtung nach Anspruch 1, ferner umfassend eine Vielzahl von Unterwasserleuchten, um einen Weg der
Saugvorrichtung zu beleuchten.

31. Saugvorrichtung nach Anspruch 1, ferner umfassend eine Vielzahl von Kameras, um Bilder und/oder Videos zum
Überwachen eines Betriebs der Saugvorrichtung bereitzustellen.

32. System zum Erhalten eines großen künstlichen Gewässers von mindestens 10.000 m2, wobei das System Folgendes
umfasst:

- eine Kunststoffauskleidung, die sich entlang des Bodens des Gewässers befindet;
- ein Pumpsystem zum Absaugen von Wasser aus dem Gewässer; und
- die Saugvorrichtung nach Anspruch 1, die mit dem Pumpsystem verbunden ist.
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Revendications

1. Dispositif d’aspiration pour l’aspiration d’un volume d’eau depuis un fond de grandes masses d’eau artificielles,
ayant des superficies supérieures à 10 000 m2, sans systèmes de filtration centralisés, où le dispositif d’aspiration
est capable de nettoyer à une vitesse superficielle de 325 000 pieds2 par 24 heures (30 000 m2 par 24 heures) ou
plus, le dispositif comprenant :

- une feuille flexible (1) configurée pour fournir un châssis structurel pour relier ou fixer les différentes pièces
et parties du dispositif d’aspiration ;
- une pluralité de premières brosses (2) dépendant de la feuille ;
- une pluralité de brosses moyennes (3) configurées pour rediriger le flux d’eau du fond dans les premières
brosses (2) ;
- une pluralité de brosses latérales (5) configurées pour contenir le flux d’eau du fond dans le dispositif d’aspiration
et pour éviter la re-suspension du flux d’eau du fond à proximité du dispositif d’aspiration ;
- une pluralité de points d’aspiration (4) configurés pour concentrer la capacité d’aspiration pour augmenter la
puissance d’aspiration dans les points d’aspiration ;
- une pluralité de roues de sécurité (6) configurées pour fournir un support secondaire et pour éviter les dom-
mages au dispositif d’aspiration lorsque les premières brosses (2), les brosses moyennes (3), et/ou les brosses
latérales (5) sont usées et ne peuvent pas fournir un bon support ou hauteur d’aspiration du dispositif
d’aspiration ;
- une pluralité de collecteurs (7) configurés pour recueillir le flux d’eau du fond aspiré et pour concentrer le flux
d’eau du fond aspiré dans une ou plusieurs lignes d’aspiration externes (8) ;
- une pluralité de lignes d’aspiration internes (9) configurées pour conduire le flux d’eau du fond aspiré de la
pluralité de points d’aspiration (4) à la pluralité de collecteurs (7) ; et
- un dispositif de couplage (10) raccordant les lignes d’aspiration internes (9) et les collecteurs (7), dans lequel
une vitesse du flux d’eau du fond entrant dans le dispositif d’aspiration est la même ou supérieure à une vitesse
du flux d’eau aspiré par un système de pompage externe (14).

2. Dispositif d’aspiration selon la revendication 1, dans lequel les premières brosses (2) sont façonnées pour avoir un
sommet.

3. Dispositif d’aspiration selon la revendication 2, dans lequel les points d’aspiration (4) sont situés aux sommets des
premières brosses (2) et aux sommets des broches latérales (5).

4. Dispositif d’aspiration selon la revendication 1, dans lequel les premières brosses (2) sont des brosses en forme de V.

5. Dispositif d’aspiration selon la revendication 1, dans lequel le flux d’eau du fond entrant dans le dispositif d’aspiration
comprend des banquises produites par des floculants ou coagulants.

6. Dispositif d’aspiration selon la revendication 1, dans lequel la vitesse (QSC) du flux d’eau du fond entrant dans le
dispositif d’aspiration est la même ou supérieure à la vitesse (QPS) du flux d’eau aspiré par le système de pompage
externe selon l’équation suivante : 

7. Dispositif d’aspiration selon la revendication 6, dans lequel la vitesse (Qsc) du flux d’eau du fond entrant dans le
dispositif d’aspiration est définie comme: 

dans lequel  est une vitesse d’avance du dispositif d’aspiration, LSC est une longueur du dispositif d’aspiration

qui est orienté dans un sens de marche, et HSC est une hauteur du dispositif d’aspiration qui est orienté dans le

sens de marche.

·
·
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8. Dispositif d’aspiration selon la revendication 1, dans lequel les premières brosses (2), les brosses moyennes (3),
et les brosses latérales (5) sont configurées et placées dans la feuille flexible (1) pour permettre au dispositif
d’aspiration de fonctionner dans un premier sens et dans un deuxième sens sensiblement en regard du premier sens.

9. Dispositif d’aspiration selon la revendication 1, dans lequel le dispositif d’aspiration est uniformément supporté par
les premières brosses (2), les brosses moyennes (3), et les brosses latérales (5) afin de parcourir une masse d’eau
et d’éviter que le dispositif d’aspiration ne se lève d’une surface de fond de la masse d’eau.

10. Dispositif d’aspiration selon la revendication 1, dans lequel la feuille flexible (1) est faite d’un matériau choisi parmi
le polycarbonate, le polypropylène, la fibre de carbone, le polyéthylène, le polystyrène, le PTFE, le PVC, l’acrylique,
et les matériaux métalliques.

11. Dispositif d’aspiration selon la revendication 1, dans lequel les poils des premières brosses (2), des brosses moyen-
nes (3), et des brosses latérales (5) sont faites d’un matériau choisi parmi le polypropylène, le nylon, les poils
d’animaux, la fibre végétale, la fibre de carbone, le polyester, le PEEK, le polyéthylène, le polycarbonate, le polys-
tyrène, le PTFE, le PVC, les caoutchoucs, les fibres acryliques, et les poils de fils métalliques.

12. Dispositif d’aspiration selon la revendication 1, dans lequel les roues de sécurité (6) sont constituées d’un matériau
choisi parmi le polyéthylène, le polypropylène, le polycarbonate, les caoutchoucs, le plastique, le polystyrène, le
PTFR, et le PVC.

13. Dispositif d’aspiration selon la revendication 1, dans lequel les roues de sécurité (6) fournissent un support secondaire
au dispositif.

14. Dispositif d’aspiration selon la revendication 1, comprenant en outre des roues latérales (21) pour fournir un pare-
chocs pour éviter les dommages aux parois latérales.

15. Dispositif d’aspiration selon la revendication 1, dans lequel le dispositif d’aspiration permet de nettoyer une combi-
naison de différents fonds inclinés de grandes masses d’eau artificielles.

16. Dispositif d’aspiration selon la revendication 1, dans lequel le dispositif est conçu pour nettoyer des fonds irréguliers
de sable ou sol recouvert de liners en plastique.

17. Dispositif d’aspiration selon la revendication 1, dans lequel les moyens de couplage comprennent des composants
de couplage rigides ou flexibles choisis parmi les coudes, les brides, les axes, les couplages de type manchon, les
couplages à serrage, et les couplages à poutrelle.

18. Dispositif d’aspiration selon la revendication 1, dans lequel les moyens de collecte comprennent différents compo-
sants de concentration, tels que les conduits, et les tuyaux à entrées multiples.

19. Dispositif d’aspiration selon la revendication 1, dans lequel les éléments du dispositif d’aspiration sont raccordés à
la feuille flexible (1) au moyen du soudage, du brasage, du brasage tendre, de la liaison adhésive, et/ou du montage
mécanique tel que les vis, les boulons et les éléments de serrage.

20. Dispositif d’aspiration selon la revendication 1, dans lequel la feuille flexible (1) comprend un ou plusieurs raccords
de bras (11) configurés pour relier un ou plusieurs bras de raccordement (16).

21. Dispositif d’aspiration selon la revendication 20, dans lequel l’un ou plusieurs bras de raccordement (16) sont
raccordés au dispositif propulseur pour fournir une force motrice requise et pour permettre au dispositif d’aspiration
de parcourir le fond des grandes masses d’eau artificielles.

22. Dispositif d’aspiration selon la revendication 1, dans lequel la feuille flexible (1) comprend un ou plusieurs raccords
pour raccorder un dispositif propulseur.

23. Dispositif d’aspiration selon la revendication 22, dans lequel le dispositif propulseur comprend une embarcation
avec un moteur.

24. Dispositif d’aspiration selon la revendication 22, dans lequel le dispositif propulseur comprend un système à chenilles.



EP 3 217 854 B1

20

5

10

15

20

25

30

35

40

45

50

55

25. Dispositif d’aspiration selon la revendication 22, dans lequel le dispositif propulseur comprend un système automatisé
situé dans le dispositif d’aspiration.

26. Dispositif d’aspiration selon la revendication 25, dans lequel le système automatisé comprend un système chenillé.

27. Dispositif d’aspiration selon la revendication 1, dans lequel le flux d’eau du fond entrant dans le dispositif d’aspiration
dépend d’une vitesse d’avance, d’une longueur d’avance et de la hauteur d’aspiration du dispositif d’aspiration.

28. Dispositif d’aspiration selon la revendication 1, dans lequel le flux d’eau aspiré par le système de pompage externe
(14) est envoyé à un système de filtration (15) et un flux d’eau purifié est envoyé à une grande masse d’eau.

29. Dispositif d’aspiration selon la revendication 28, dans lequel le système de filtration (15) n’est pas relié au dispositif
d’aspiration.

30. Dispositif d’aspiration selon la revendication 1, comprenant en outre une pluralité de lumières sous-marines afin
d’éclairer un chemin du dispositif d’aspiration.

31. Dispositif d’aspiration selon la revendication 1, comprenant en outre une pluralité de caméras afin de fournir des
images et/ou vidéos pour surveiller une opération du dispositif d’aspiration.

32. Système de maintenance d’une grande masse d’eau artificielle d’au moins 10 000 m2, le système comprenant :

- un liner plastique le long du fond de la masse d’eau ;
- un système de pompage pour l’aspiration de l’eau de la masse d’eau ; et
- le dispositif d’aspiration de la revendication 1, raccordé au système de pompage.
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