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Sustainable filtering device for collecting floating debris

Background

The present invention relates to an assembly of a filtering system and a fluidum
guiding system, wherein the filtering system is suitable for filtering large volumes of
fluidum.

The present invention further relates to a vessel comprising an assembly
according to the invention.

The present invention further relates to the use of an assembly according to the

invention for collecting particles from sea in particular pollution, like plastic particles.

Such an assembly is known from WO9701680A1 which discloses a floating
debris collection device comprising flotation members which define a channel into
which water and floating debris can flow at a first end towards a second end, first and
second closure means for the channel adjacent said first and second ends respectively,
the first and second closure means each being adapted to restrict floating debris but not
water in the channel from flowing out of the channel; the first closure means being
movable between an open position in which water and floating debris can flow into the
channel and a closed position in which floating debris but not water in the channel is
substantially restricted from flowing out of the channel; and means sensitive to the
direction of water flow with respect to the channel for moving the first closure means
between said open and closed positions. However the assembly of WO9701680A1 is
not particularly suitable for being dragged through the water.

It is also known, from e.g. GB 369,715 A, to use instruments for determining the
nature and quantity of planktonic organisms present in sea water. These instrument
typically consist of an open-ended cylinder which is configured to be dragged at
relatively high speed. In addition these scientific instruments are intended to filter low
volumes of sea water and the residu having quantities as required for research purposes.

Filter systems described in the prior art, such as in FR2061978A5, have a
relatively high drag, as such filter systems have a configuration in which the velocity of
the fluid is increased towards the filtering system such that current velocity of fluidum

filtered in the filtering system is increased.
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Summary of the invention

The invention aims to provide an assembly of a filtering system and a fluidum
guiding system which is more efficient in use. Efficient is to say, able to collect more
residue per unit power consumption.

Another object of the invention is to improve an alternative assembly of a
filtering system and a fluidum guiding system.

Yet another object of the invention is to provide an assembly of a filtering system
and a fluidum guiding system wherein a problem of a known assembly is at least partly

solved.

According to a first aspect of the invention this is realized with an assembly for
being dragged by a vessel, wherein the assembly comprises a filtering system and a
fluidum guiding system, wherein the filtering system is suitable for filtering large
volumes of fluidum, and wherein the fluidum guiding system defines a channel
configured such that at least in a channel portion the current velocity of the fluidum
guided through that channel portion is reduced downstream, and wherein the fluidum
guiding system and the filtering system are mutually arranged such that current velocity
of fluidum filtered in the filtering system is reduced for decreasing drag. The fluidum
guiding system of the assembly enables that the pressure losses of the filtering process
in the filtering system are reduced because the velocity of fluidum actually filtered is
reduced, which results in a lower drag of the assembly. This assembly improves the
economical and environmental feasibility of filtering large amounts of fluids because
the energy required for filtering is importantly reduced. This assembly is particularly
useful in connection with filtering plastic debris, specifically micro-debris, out of the
sea or any other body of water. Thus, the drag reduction leads to lower energy
consumption, which enables the economical and environmental friendly removal of
plastic debris from water bodies. The assembly is particularly useful for the economical

and environmental friendly removal of plastic micro-debris from water bodies.

The filtering system of the assembly is suitable for filtering large volumes of
fluidum. Here, large volumes has to be explained such that, in use, the assembly has

significant positive effect to the environment wherein the assembly operates. The
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3
invention allows large volumes of fluidum to be filtered with a significant drag
reduction, and thereby with much lower energy requirement. This provides a big
advantage with respect to the prior art, in which the fluidum is accelerated through the
filtering unit, with the consequence of a large energy requirement for either filtering or
positioning. The reduction of the amount of energy needed allows to power the filtering

system with a renewable energy source.

With respect to the filtering system different types of filters can be used like for
example a plankton net, baleen filters, filtering rolls, a hydrocyclone and a membrane
or combinations thereof. In addition, it is conceivable to combine multiple filtering
systems in series to filter a wide size range of particles. Also, a custom build net like a

net with various mesh openings may be used.

The assembly is suitable for being dragged by a vessel. It will be clear however
that the invention may be useful to pipe circuits as well, in which pipe circuit the
assembly then is arranged in the flow through the pipe circuit for filtering debris out of

the flow.

In an embodiment of the invention, the filtering system comprises an inlet for
allowing fluidum to be filtered to enter the filtering system, and wherein the fluidum
guiding system is arranged for reducing current velocity of fluidum to be filtered
downstream towards the inlet. In other words current velocity of fluidum, which in use

enters the inlet, is reduced.

In an embodiment of the invention, the cross-sectional area of the channel portion
increases downstream for reducing speed of the fluidum to be filtered. This is different
from the prior art, for instance FR2061978AS, wherein the speed of the fluidum is

increased, thus drag is increased.

In an embodiment of the invention, the fluidum guiding system at least partly
encloses the filter system for reducing drag. This even more reduces drag of the
assembly because not only speed of the fluidum to be filtered is reduced, but also

turbulence caused by the assembly is reduced.
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In an embodiment of the invention, the fluidum guiding system encloses

substantially the entire filter system for reducing drag.

In an embodiment of the invention, the filtering system comprises a netting with a
mesh configured such that particles of contamination, like e.g. particles of plastic, are
filtered out of the fluidum. The mesh is such that the assembly will have to be dragged
at a relatively low speed of about 1 m/s in order to even more reduce drag such that an
economical and environmental friendly removal of plastic debris, in particular micro-
debris, from water bodies is obtained. The mesh is typically such that particles in order

of several cm’s, in case of micro-debris several mm’s, are filtered from the seawater.

In an embodiment of the invention, the filtering system comprises an outlet for
allowing filtered out particles to leave the filtering system. This enables a common

processing downstream in case of a plurality of assemblies in parallel.

In an embodiment of the invention, the fluidum guiding system comprises
opposing side members and a bottom member which are joined together for defining
the channel. This enables a free sight from above the channel which is beneficial in

case of malfunction of maintenance.

In an embodiment of the invention, at least one side member comprises a curved
portion. This even more reduces drag of the assembly and/or turbulence caused by the
assembly. It will be clear that adjustments in the geometry of the side members and

bottom member can be made to provide the lowest drag possible in each situation.

In an embodiment of the invention, the channel is open at its upper side.

According to a further aspect of the invention this is realized with a vessel
comprising an assembly according to the invention, wherein the vessel, in use, drags
the assembly and the vessel is configured for operation at low travelling speed, like

lower than 2 m/s, for example 1 m/s. In this connection low travelling speed is a speed
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5
that on the one hand matches with the the mesh of the netting of the filtering system

and on the other side ensures an environmental friendly operation of the vessel.

In an embodiment of the invention, the vessel comprises an adjusting device
which couples the assembly and the vessel for adjusting the height position of the

assembly relative to the water surface.

In an embodiment of the invention, the vessel comprises a plurality of assemblies.

In an embodiment of the vessel, the assemblies are arranged side by side in a row.

In an embodiment of the vessel, respective outlets of at least two filtering devices

are coupled with a common conduit for collecting residue.

In an embodiment of the invention, the vessel is driven using solar and/or wind
power, preferably using only solar and/or wind power. This even more ensures an
environmental friendly operation of the vessel and enables a true zero polution

operation of the vessel.

In an embodiment of the invention, the vessel comprises control means such that

the vessel is an autonomous unmanned vessel.

The invention also relates to a pipe circuit for transporting a flow, the pipe circuit
comprising an assembly according to the invention, wherein the assembly is arranged

in the flow for filtering debris out of the flow.

According to an even further aspect of the invention this is realized with an use of
an assembly according to the invention for collecting particles from water bodies, like

the sea, in particular pollution, like plastic particles.

In an embodiment of the use, the vessel travels at low speed, like lower than 2

m/s, for example 1 m/s.
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The invention further relates to a device comprising one or more of the
characterising features described in the description and/or shown in the attached
drawings.

The invention further relates to a method comprising one or more of the

5  characterising features described in the description and/or shown in the attached

drawings.

The various aspects discussed in this patent can be combined in order to provide

additional advantages.

10
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Description of the drawings

The invention will be further elucidated referring to embodiments shown in the
drawing wherein shown in:
Fig. 1 in perspective view an assembly according to the invention;
fig. 2a a top view of the assembly according to fig. 1;
fig. 2b a top view of a further embodiment of the assembly according to the invention;

and fig. 3 a vessel comprising a plurality of assemblies of fig. 1.

Detailed description of embodiments

In the figures Fig. 1 discloses in perspective view an assembly 1. Fig. 2a shows a
top view of the assembly 1 according to fig. 1. Fig. 2b depicts a top view of a further
embodiment of the assembly 1. Fig. 3 shows a vessel 7 comprising a plurality of

assemblies 1 of fig. 1. The invention will be described referring to all figures.

The Assembly 1 is suitable for being dragged by a vessel 7. When the assembly 1
is dragged by a vessel 7, a flow resistance will occur which needs to be overcome by
the vessel 7. This flow resistance is referred to as drag.

The assembly 1 comprises a filtering system 3. The filtering system 3 is suitable
for filtering large volumes of fluidum 14, in this case (sea) water. The filtering system 3
comprises an inlet 10 for allowing fluidum to be filtered to enter the filtering system 3.
Usually the inlet 10 is framed (not shown) for maintaining the shape of inlet 10. Here,
the filtering system 3 comprises a netting 8. The netting is provided with a mesh 9
configured such that particles of contamination, like e.g. particles of plastic, are filtered
out of the fluidum. The filtering system 3 comprises an outlet 11 for allowing filtered

out particles to leave the filtering system 3.

The assembly 1 comprises a fluidum guiding system 2. The fluidum guiding
system 2 defines a channel 12 configured such that at least in a channel portion the
current velocity of the fluidum 14 guided through that channel portion is reduced
downstream. Here, the cross-sectional area of the channel portion increases

downstream for reducing speed of the fluidum 14 to be filtered. The fluidum guiding
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8
system 2 comprises opposing side members 5, 6 and a bottom member 4 which are
joined together for defining the channel 12. Here, both side members 5, 6 comprises a
curved portion 13. The geometry of the side members 5, 6 reduces the velocity of the
fluidum at the inlet 10 of the filtering system 3. The curved portion 13, which
constitutes a hydrodynamic shape, guarantees a smooth flow, resulting in a low drag
assembly 1.
Here, the channel 12 is open at its upper side. It is conceivable however to employ a

circumferential conduit which defines the channel 12.

The fluidum guiding system 2 and the filtering system 3 are mutually arranged
such that current velocity of fluidum 14 filtered in the filtering system 3 is reduced for
decreasing drag. Here, the fluidum guiding system 2 is arranged for reducing current
velocity of fluidum to be filtered downstream towards the inlet 10.

In fig 2a, the fluidum guiding system 2 is placed at the inlet 10 of the filtering
system 3 to limit the unwanted inflow of fluidum from higher pressure zones outside
the filtering area of the assembly.

In fig. 2b the fluidum guiding system 2 encloses substantially the entire filtering

system for reducing drag.

The vessel 7 of fig. 3 is a catamaran type of vessel 7 with two opposing floating
bodies 15a, 15b joined by two tranverse connection profiles 16a, 16b. The vessel 7 of
fig 3 comprises a plurality of assemblies 1 wherein the assemblies are arranged side by
side in a row for increasing the filtering area. Here, the assemblies 1 are arranged
between the two floating bodies 15a, 15b. The vessel 7 comprises an adjusting device
(not shown) which couples the assemblies 1 and the vessel 7 for adjusting the height
position of the assemblies 1 relative to the water surface. Respective outlets 11 of at
least two filtering devices 3 are coupled with a common conduit (not shown) for
collecting residue. The vessel 7 comprises control means (not shown) such that the
vessel 7 is an autonomous unmanned vessel 7. The vessel 7 is driven by driving means
(not shown) using solar and/or wind power, preferably using only solar and/or wind

power.
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In use, the vessel 7 collects particles from sea in particular pollution, like plastic
particles. The vessel drags the assembly at low travelling speed, like lower than 2 m/s,

for example 1 m/s.

It will also be obvious that the above description and drawings are included to
illustrate some embodiments of the invention, and not to limit the scope of protection.
Starting from this disclosure, many more embodiments will be evident to a skilled
person which are within the scope of protection and the essence of this invention and

which are obvious combinations of prior art techniques and the disclosure of this

patent.
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Claims

Assembly (1) for being dragged by a vessel (7), the assembly comprising a filtering
system (3) and a fluidum guiding system (2), wherein the filtering system is

suitable for filtering large volumes of fluidum and, and wherein the fluidum guiding
system defines a channel (12) configured such that at least in a channel portion the
current velocity of the fluidum guided through that channel portion is reduced
downstream, and wherein the fluidum guiding system and the filtering system are
mutually arranged such that current velocity of fluidum filtered in the filtering

system is reduced for decreasing drag.

Assembly according to claim 1, wherein the filtering system comprises an inlet (10)
for allowing fluidum to be filtered to enter the filtering system, and wherein the
fluidum guiding system is arranged for reducing current velocity of fluidum to be

filtered downstream towards the inlet.

Assembly according to a preceding claim, wherein the cross-sectional area of the
channel portion increases downstream for reducing speed of the fluidum to be

filtered.

Assembly according to a preceding claim, wherein the fluidum guiding system at

least partly encloses the filter system for reducing drag.

Assembly according to a preceding claim, wherein the fluidum guiding system

encloses substantially the entire filter system for reducing drag.

Assembly according to a preceding claim, wherein the filtering system comprises a
netting (8) with a mesh (9) configured such that particles of contamination, like e.g.

particles of plastic, are filtered out of the fluidum.

Assembly according to a preceding claim, wherein the filtering system comprises

an outlet (11) for allowing filtered out particles to leave the filtering system.
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11.

12.

13.

14.

15.

16.

17.

11

Assembly according to a preceding claim, wherein the fluidum guiding system
comprises opposing side members (5, 6) and a bottom member (4) which are joined

together for defining the channel (12).

Assembly according to claim 8, wherein at least one side member comprises a

curved portion (13).

Assembly according to a preceding claim, wherein the channel (12) is open at its

upper side.

Vessel comprising an assembly according to a preceding claim, wherein the vessel,
in use, drags the assembly and the vessel is configured for operation at low

travelling speed, like lower than 2 m/s, like for example 1 m/s.

Vessel according to claim 11, comprising an adjusting device which couples the
assembly and the vessel for adjusting the height position of the assembly relative to
the water surface.

Vessel according to a preceding claim 11-12, comprising a plurality of assemblies.

Vessel according to claim 13, wherein assemblies are arranged side by side in a

row.

Vessel according to a preceding claim 11-13, wherein respective outlets of at least

two filtering devices are coupled with a common conduit for collecting residue.

Vessel according to a preceding claim 11-15, the vessel being driven using solar

and/or wind power, preferably using only solar and/or wind power.

Vessel according to a preceding claim, wherein the vessel comprises control means

such that the vessel is an autonomous unmanned vessel.
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18. Pipe circuit for transporting a flow, the pipe circuit comprising an assembly
according to a preceding claim wherein the assembly is arranged in the flow for

filtering debris out of the flow.

5 19. Use of an assembly according to a preceding claim for collecting particles from

water bodies, like the sea, in particular pollution, like plastic particles.

20. Use of an assembly according to claim 18, wherein the vessel travels at low speed,
like lower than 2 m/s, for example 1 m/s.

10
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