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FIG. 1A

(57) Abstract: The invention is a separating arrangement (113) for a de- vice for collecting waste material floating on or near the sur-
face of water. The separating arrangement comprises a first basin (111 ) and a separating means (113). The water containing waste is
led to the first basin by a transfer arrangement (104), for example, a pipe. The device is configured in such a way that the water coming
from the transfer arrangement has a speed gradient, i.e. the cross section of the transfer arrangement has areas where the speeds of
the water flow are different. The fastest speed component of the water has the highest concentration of waste. The first basin and the
separating means are configured in such a way that when the water arrives at the first basin, most of the waste reaches the separating
means and does not clog the walls of the first basin.
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A separating arrangement for a device for collecting waste from water and a
device

The invention relates to a separating arrangement for a device for collecting oil,
plastic or similar waste material floating on or near the surface of the sea or a similar
large body of water, the device further comprises a collector arrangement for col-
lecting water and waste and a transfer arrangement for transferring the collected
water and waste to the separating arrangement, and the separating arrangement
comprises a first basin and a separating means, and the transfer arrangement is
connected to the first basin, and the separating means is configured to separate at
least a part of the waste from the water from the first basin. The invention also re-
lates to a device incorporating a separating arrangement.

BACKGROUND

It is now a well-known fact that plastic waste gathers at sea with many harmful con-
sequences. Many systems are suggested for removing plastic and other forms of
solid waste.

A known system for cleaning solid waste floating on water is that of a boat incorpo-
rating a submerged collection basket, so that as the boat travels forward, solid waste
enters the basket, which is then lifted onto the boat at certain intervals and subse-
quently disposed of on land. This system features two basic drawbacks: one of them
being the fact that the emptying of the basket has to be carried out manually, and
due to its weight, the removal of the basket and its storage on the boat is problem-
atic, requiring substantial physical effort. On the other hand, the basket in question
is equipped with a large orifice through which the solid waste enters the basket, but,
likewise, due to the effect of the waves, said waste can exit the basket before it is
collected, because, as mentioned before, the waste is only collected periodically.

Similarly, collecting oil or a similar liquid from the surface of water is problematic. A
well-known system for cleaning oil spills at sea is a system comprising oil booms
and a rotating brush. The booms guide and funnel the olil floating on the surface and
the brush lifts the oil onto a collection vessel. However, the system is quite inefficient
and in the worst case it breaks the oil slicks apart into small droplets (oil-water emul-
sion) which are problematic to remove.

Patent publication US5047156 discloses an oil recovery vessel which has a multi-
tude of ol separation tanks and a bow opening having an adjustable-height weir for
skimming oil, debris and other pollutants from the seawater for discharge into a
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separation tank. However, this system is quite cumbersome and difficult to adjust.
Also, it is very difficult, if not impossible, to scale down.

There are many kinds of mechanical separating arrangements to separate water
and the waste, liquid or solid. These arrangements usually comprise tanks and weirs
and such structures that collect waste material. These structures have in common
that the water must flow, and that the speed of the flow should be adjusted according
to the kind of waste that the water contains and the amount of waste contained in
the water. However, this flow is quite hard to control. Many arrangements first gather
contaminated water from a large area using, for example, booms or spreading bars
on the surface of the water, and this gathered water is cleaned using separating
arrangements. Thus the gathered water contains lot of waste, resulting in clogging
or obstructions form in the separating arrangement. The obstructions can stop the
device and it has to be manually cleaned. Also, the waste in the separating arrange-
ment can stick to the walls of the separating arrangements before the waste is sep-
arated from the water, i.e. the contaminated water is moved in the cleaning process.

There is a clear need for a waste-collection device for use in bodies of water such
as at sea that collects all kinds of waste material floating on or near the surface, and
which device does not easily clog.

BRIEF DESCRIPTION

The object of the invention is a solution that can significantly reduce the disad-
vantages and drawbacks of the prior art. In particular, the object of the invention is
a solution where a separating arrangement for a cleaning device is provided that
can separate both solid and liquid waste and does not clog.

The objects of the invention are attained with a separating arrangement that is char-
acterised by what is stated in the independent patent claims. Some advantageous
embodiments of the invention are disclosed in the dependent claims.

The invention is a separating arrangement for a device for collecting waste material
floating on or near the surface of water. The separating arrangement comprises a
first basin and a separating means. The water containing waste is led to the first
basin by a transfer arrangement such as, for example, a pipe. The device is config-
ured in such a way that the water coming from the transfer arrangement has a speed
gradient, i.e. the cross section of the transfer arrangement has areas where the
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speeds of the water flow are different. The fastest speed component of the water
has the highest concentration of waste. The first basin and the separating means
are configured in such a way that when the water flows into the first basin, most of
the waste reaches the separating means and does not clog against the walls of the
first basin.

When reference is made in the text to the upper or the lower parts or respective
directions such as down or up, a situation is described in which the device according
to the invention is in use. Also, when reference is made to the vertical or horizontal
directions or surfaces, the device is placed similarly.

In one embodiment of the invention is a separating arrangement for a device for
collecting oil, plastic or similar waste material floating on or near the surface of the
sea or a similar large body of water, the device comprises a collector arrangement
for collecting the water and waste and a transfer arrangement for transferring the
collected water and waste to the separating arrangement, and the separating ar-
rangement comprises a first basin and a separating means. The transfer arrange-
ment is connected to the first basin, and the separating means is configured to sep-
arate at least a part of the waste from the water from the first basin. In one advan-
tageous embodiment of the invention, the device is configured in such a way that
the moving water in the transfer arrangement has a speed gradient, and the transfer
arrangement has an opening in the first basin. The water flowing from the transfer
arrangement into the first basin through the opening is directed to the separating
means. The width of the first basin is at least three times the diameter of the opening
or more so. The separating means has a first end and a second end, and the first
end of the separating means is nearer to the opening than the second end of the
separating means. The distance between the opening and the first end of the sepa-
rating means is such that the fastest speed component of the water at the first end
of the separating means is 50% or less than the fastest speed component of the
water at the opening when the device is in use. The inventor has found out that
having a speed gradient in the transfer arrangement concentrate the waste to the
faster water flow. When the speed decrease at the first basin, the waste rise on the
surface. Because the flow part containing the most of waste is aimed towards the
separating means, the amount of the waste clogging to the walls of the first basin
is significally reduced.

In one embodiment of the separating arrangement, the distance between the open-
ing and the first end of the separating means is such that the fastest speed compo-
nent of the water at the first end of the separating means is 10% to 50% of the
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fastest speed component of the water at the opening. The inventor has discovered
that the speed of the water flow containing waste should not decrease too much.

In a second embodiment of the separating arrangement, the speed gradient of the
water at the opening is such that the difference of the fastest speed component of
the water and the slowest speed component of the water is 15% or more. The in-
ventor has discovered that if the gradient is smaller, the concentration of waste dis-
integrates.

In a third embodiment of the separating arrangement, the first basin and the opening
are configured in such a way that the upper edge of the opening is below the water-
line of the first basin when the device is in use. This feature decreases the possibility
of turbulence occurring near the opening.

In a fourth embodiment of the separating arrangement, the first basin and the open-
ing are configured in such a way that the lower edge of the opening is at least half
a diameter of the opening or more above the bottom of the first basin near the open-
ing. The inventor has discovered that in some cases having the bottom nearer to
the opening may cause the waste flow to curve down.

In a fifth embodiment of the separating arrangement, the bottom and the side walls
of the first basin between the opening and the first end of the separating means are
parallel to the direction of the fastest speed component of the water at the opening.
This feature allows for smoother flow patterns, and thus improves the flow of waste
towards the separating means.

In a sixth embodiment of the separating arrangement, the separating means com-
prises a conveyor belt arrangement for separating solid waste, and the conveyor
belt arrangement is configured to move separated solid waste into one or more con-
tainers. In a seventh embodiment of the separating arrangement, the conveyor belt
arrangement comprises a first conveyor belt and a second conveyor belt, and the
second conveyor belt is inside the first conveyor belt. In an eight embodiment of the
separating arrangement, the first conveyor belt and the second conveyor belt have
holes, and the first conveyor belt is configured to carry waste particles with a mini-
mum diameter of 1 cm and the second conveyor belt is configured to carry waste
particles with a minimum diameter of 500 um. In a ninth embodiment of the sepa-
rating arrangement, the conveyor belt arrangement comprises an air blower system,
and the air blower system is configured to blow over the second conveyor belt, I0os-
ening the waste particles carried by the second conveyor belt. The conveyor belts
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have been found to be effective in catching solid waste particles. Naturally, they can
be used for separating for liquid waste, too.

In a tenth embodiment of the separating arrangement, the separating means com-
prises an oil separation arrangement, and the oil separation arrangement comprises
two or more weir arrangements for lifting oil off the surface of the water, and the weir
arrangements are attached to the bottom of the separating arrangement and the
weir arrangements are transverse to the direction of the water flow in the separating
arrangement, and at least part of the weir arrangements are submerged when the
device is in use, and the separating arrangement further comprises a second basin,
and the second basin is configured to store the oil that the oil separation arrange-
ment has separated. In an eleventh embodiment of the separating arrangement, the
inclinations of the weir arrangements or the distances of the upper edges of the weir
arrangements from the surface of the water or both are adjustable according to the
properties of the oil.

In a twelfth embodiment of the separating arrangement, the separating arrangement
comprises a lifting arrangement for lifting the conveyor belt arrangement in such a
way that the conveyor belt arrangement is above the water when the device is in
use. This feature allows the device to be used to collect both liquid waste and solid
waste. Also, it makes possible to collect both types of waste simultaneously.

In one embodiment of the invention is a device for collecting oil, plastic or similar
waste material floating on or near the surface of the sea or a similar large body of
water, the device further comprises a collector arrangement for collecting the water
and waste, a separating arrangement and a transfer arrangement for transferring
the collected water and waste to the separating arrangement. In one advantageous
embodiment of the invention, the device has the separating arrangement that was
described in the previous embodiments.

In one embodiment of the device, the transfer arrangement comprises a base pipe
extending from under the collector arrangement to the opening, and the base pipe
is straight and there is a pressure pipe for forcing a jet of water into the base pipe
when the device is in use, and the direction of the jet of water is parallel to the
longitudinal axis of the base pipe. This feature minimizes turbulence in the transfer
arrangement.
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It is an advantage of the invention that it provides a separating arrangement in which
clogging of the collected waste is significantly reduced. Thus a device employing
such a separating arrangement is more efficient than known devices.

The invention also allows for a device that is easy to use and it is suitable for both
solid and liquid waste collection and combination of both. It also produces a device
that has no complex parts, so that it is easier to manufacture and maintain than
devices according to known techniques.

One advantage of the invention is that it is quite efficient for collecting liquid waste
and prevents mixing of water and liquid waste (emulsification process). The device
can also be easily and quickly assembled and disassembled. The device is also
suited for collecting both solid and liquid waste. Its construction allows it to be used
in shallow water.

It is a further advantage of the invention that it can be easily optimized for different
situations. Its scalability is good.

The invention also provides a device that does not easily clog. This means that it
can be used in waters with an abundance of algae. Such waters have usually been
very problematic to clean.

DESCRIPTIONS OF THE FIGURES

In the following, the invention is described in detail. The description refers to the
accompanying drawings, in which

Figure 1A shows an example of a device according to an embodiment,
Figure 1B shows the device presented in Figure 1A as seen from above,
Figure 1C shows the device presented in Figure 1A as seen from the side, and

Figure 2 shows a second example of a device according to an embodiment.
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DETAILED DESCRIPTIONS OF THE FIGURES

The embodiments in the following description are given as examples only and some-
one skilled in the art can carry out the basic idea of the invention also in some other
way than what is described in the description. Though the description may refer to
a certain embodiment or embodiments in several places, this does not mean that
the reference would be directed towards only one described embodiment or that the
described characteristic would be usable only in one described embodiment. The
individual characteristics of two or more embodiments may be combined and new
embodiments of the invention may thus be provided.

Figures 1 shows an embodiment of a device 100 for collecting oil, plastic or similar
waste material floating on or near the surface of the sea or a similar large body of
water. Figure 1A shows an overview of the device. Figure 1B shows the device from
above. Figure 1C shows the device from the side. The construction of the device
presented in these figures is simplified for sake of the clarity.

In this example the device 100 is an elongated structure having a first end 101 and
a second end 102. The device comprises a collector arrangement which is in this
example a funnel structure 103 and a transfer arrangement which comprises in this
example a base pipe 104. The device further comprises a separating arrangement
105, a pressure pipe 106 and a suction pipe 107. The funnel structure is at the first
end of the device and the separating arrangement is at the second end of the device
or at the middle part of the device. The funnel structure collects water and waste
and they are separated in the separating arrangement. The waste is stored and the
cleaned water is in most cases released back into the sea. The device is configured
to be placed on a vessel or on two or more vessels, i.e. the parts of the device can
be implemented in separated places. For guiding waste containing surface water
near the funnel structure, there can be booms or similar structures.

The separating arrangement 105 is designed to receive water containing waste from
the base pipe 104. Furthermore, it is designed to receive water flow from the base
pipe where there is a flow gradient, i.e. the speed of the water is different at different
distances from longitudinal centre axis of the base pipe. Advantageously, the speed
of the water in the middle of the base pipe 104 is greater than the speed of the water
near the walls of the base pipe. Most of the waste is concentrated in the fastest
speed component of the water, i.e. in the middle of the base pipe. This is achieved
by the design of the collector arrangement. In some embodiments there can be an
arrangement for maintaining a steady flow of the water in the separating
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arrangement from the direction of the first end 101 of the device to the second end
102 of the device. This arrangement can be a pump or similar.

The separating arrangement 105 comprises a first basin 111, a separating means
113 and a second basin 114. The first basin has a side walls and a bottom. When
the device 100 is in use, the first basin is at least partly filled with water. The sepa-
rating means has a first end of the separating means 115 and a second end of the
separating means 116. The first end of the separating means is towards the first
end of the device 101 and the second end of the separating means is towards the
second end of the device 102. The transfer arrangement, i.e. the base pipe 104, has
an opening 112 in the first basin 111. The first basin is filled with collected water and
waste and the separating means is configured to separate the waste or most of it
from the water. In one embodiment the first basin and the opening are configured in
such a way that the upper edge of the opening is below the waterline of the first
basin when the device is in use. The base pipe can extend into the first basin or the
opening can be in the wall that is opposite to the first end of the separating means
115.

The water and the waste collected by the funnel structure 103 are ejected from the
opening 112 to the first basin 111. The base pipe 104 and the opening are config-
ured in such a way that the ejected water and waste is directed towards the first end
of the separating means 115. The ejected water and waste combination decelerates
when it reaches the first basin. The part of the water jet that contains concentrated
waste decelerates slower than other parts of the water jet. Due to this the waste
reaches the first end of the separating means 115 and does not drift near the side
walls of the first basin. This allows the separating means to receive most of the
waste coming from the opening 112 directly. The distance between the opening and
the first end of the separating means is such that the fastest speed component of
the water at the first end of the separating means is 50% or less of the fastest speed
component of the water at the opening. If the deceleration is not sufficient, the sub-
merged waste particles aren’t given have enough time to rise upwards, and the ef-
ficiency of the separating arrangement 105 may not be optimal. This can be further
optimized by adjusting the water pressure in the base pipe, i.e. controlling the max-
imum speed or, in some embodiments, the base pipe 104 can be moved or adjusted
in such a way that the distance between the opening and the first end of the sepa-
rating means can be changed. These applicable changes depend on the properties
of the waste, for example the amount and its composition, and on the speed flow
gradients. In some embodiments, when adjusting that the distance between the
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opening and the first end of the separating means, there is a base pipe moving
arrangement. There can be, for example, a telescopic arrangement in the part of the
base pipe that is in the first basin for extending or shortening the distance between
the opening and the separating means. Of course, the base pipe can have extension
parts which can be attached or removed manually when the device 100 is prepared
for use.

By way of experimentation the inventor has found that the flow gradient differences,
l.e. the speed differences of the slowest and the fastest flow components at the
opening 112, should differ at least 15% or more. If the speed differences are less
than that the probability of clogging increases because the waste is distributed to a
greater degree.

In some embodiments the bottom and the side walls of the first basin 111 between
the opening 112 and the first end of the separating means 115 are parallel to the
direction of the fastest speed component of the water at the opening. This feature
decreases the probability of clogging.

The separating means 113 can arranged to separate solid or liquid wastes or both.
For separating solid waste the separating means can comprise a conveyor belt ar-
rangement. The conveyor belt arrangement is configured to carry waste particles
from the first basin 111 to one or more containers that are placed near the second
end 102 of the device 100. For separating liquid waste, such as oil, the separating
means comprises an oil separation arrangement. The oil separation arrangement
comprises two or more weir arrangements for lifting oil off the surface of the water.
The weir arrangements are plate-like constructs that are fixed to the bottom or the
walls of the separating arrangement 105. The positions of the weir arrangements
are adjustable. The weir arrangements guide oil to the surface of the water. The
water and the oil drift towards the second end 102 of the device. The oil accumulates
in the second basin 114 from where it can be removed. In some embodiments the
conveyor belt arrangement can be lifted in such a way that the conveyor belt ar-
rangement is above the water if the waste contains exclusively or mostly liquid such
as oil. In some embodiments the conveyor belt arrangement is manufactured from
or coated with a material that repels oil.

In some embodiments the conveyor belt arrangement comprises a first conveyor
belt and a second conveyor belt, and the second conveyor belt is inside the first
conveyor belt. The first conveyor belt and the second conveyor belt have holes, and
the first conveyor belt is configured to carry waste particles with a minimum diameter
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of 1 cm and the second conveyor belt is configured to carry waste particles with a
minimum diameter of 500 um. This means that the minimum diameter of the holes
in the first conveyor belt are 1 cm and in the second conveyor belt 500 um. Naturally,
the sizes of the holes can be different. In some embodiments the conveyor belt ar-
rangement comprises an air blower system, and the air blower system is configured
to blow over or through the second conveyor belt, loosening the waste particles
carried by the second conveyor belt. Also, the air blower system can loosen oil from
the conveyor belt or belts.

Some embodiments of an arrangement for producing a flow gradient (i.e. a speed
gradient) in the base pipe 104 for providing water-containing waste to the separating
arrangement 105 are described in following.

At the first end 101 of the device 100 is the funnel structure 103 (i.e. the collector
arrangement). The funnel structure comprises a funnel edge 108, a funnel surface
109, a bottom 114 and a hole 110 at the bottom. The funnel structure as seen from
above is a circular structure having a diameter of a funnel. The funnel surfaces slope
towards the centre point of the funnel structure, i.e. when the device is in use, the
centre of the funnel structure goes further beneath the water surface than the funnel
edge. The funnel structure is a downwardly narrowing cone. The bottom is the low-
est part of the funnel structure. The hole is in the centre of the funnel at the bottom.
The funnel edge is configured to be at least partly under the surface when the device
is in use. In some embodiments, there are guidance arrangements or some such at
the funnel edge. When the funnel edge is under water, water and the waste con-
tained in it pass over the edges of the funnel structure and swirl towards the centre
of the funnel and the hole situated there. In some embodiments, there are some
collar structures around the edges of the funnel structure. These collar structures
are configured to allow easy wave and water movement near the funnel edge 108.

In some embodiments, the slope of the funnel surface 109 is between 5 and 20
degrees from the horizontal plane. The inventor has found that if the slope is too
gentle, the flow of the water into the funnel structure and into the hole 110 occurs
too slowly, and the waste-gathering slows down, too. However, if the slope is too
steep, the water flow may form a vortex above the hole 110 and the flow of the water
and the waste through the hole into the suction pipe 107 may slow down.

The distance below the water surface of at least part of the funnel edge is between
2 and 10 cm when the device is in use. In some embodiments, the distance is con-
stant. In some embodiments, the funnel structure 103 comprises an adjustment
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arrangement for adjusting the position of the funnel edge 108 in relation to the sur-
face of the body of water when the device in in use.

The suction pipe 107 is vertical and it is connected to the hole 110 in such a way
that water from the funnel structure can flow into the suction pipe. In some embodi-
ments, the suction pipe is inclined towards the second end 103. The diameter of the
hole is equal to the diameter of the suction pipe. The base pipe 104 leads to the
separating arrangement 105. The base pipe is horizontal. The diameter of the base
pipe is equal to the diameter of the suction pipe. In some embodiments, the variation
of their diameters is less than 10%. The suction pipe is fixed to the base pipe in such
a way that there is a curved wall below the hole. The curvature guides the water into
the base pipe in a such way that turbulence is minimized.

To make the water flow stable, i.e. to prevent a decline in the velocity of the water
flow in the base pipe 104 and to control the properties of the water flow (for example,
the amount, speed and turbulence), the pressure pipe 106 is configured to force a
jet of water into the base pipe when the device is in use. The pressure pipe has an
opening in the curved part of the wall, below the hole 110. In this embodiment the
pressure pipe and the opening are configured in a such way that near the funnel
structure the longitudinal axis of the jet of water at the opening and the longitudinal
axis of the base pipe are convergent. This means that the jet of water is directed
towards the centre of the base pipe. In some embodiments, the longitudinal axis of
the jet of water at the opening and the longitudinal axis of the base pipe are congru-
ent or parallel. It is essential that the jet of water is directed towards the base pipe,
l.e. the jet of water goes into the base pipe. The diameter of the pressure pipe is
smaller than the diameter of the base pipe. In some embodiments, the diameter of
the base pipe is two to five times greater than the diameter of the pressure pipe.
The device 100 comprises an adjustable pump arrangement to control the pressure
in the pressure pipe. The pump arrangement can be in the vessel in which the de-
vice is installed. It can also be in the separating arrangement 105. In some embod-
iments, if the device is configured to collect liquid waste or a combination of liquid
and solid waste, the pressure that the pump arrangement produces in the pressure
pipe is advantageously between 0.2 and 1.5 bar. The water jet-enhanced water flow
in the base pipe prevents clogging by solid waste in the pipes. The speed of the jet
of water coming from the opening of the pressure pipe is higher than the speed of
the water coming from the suction pipe. This speed difference causes a flow gradi-
ent in the base pipe. The flow gradient has been found to have beneficial effects on
the cleaning process. The separation process starts already in the base pipe and
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thus the overall efficiency of the device is improved. Also, the flow gradient can be
adjusted in such a way that liquid waste does not form an emulsion with the water.

The pressure in the pressure pipe 106 is adjustable in order to optimize it for the
size or composition or both of the waste material to be collected. In some embodi-
ments the pressure in the pressure pipe is higher when the waste contains large
objects (with a diameter greater than 2 cm) compared to a situation where the col-
lected waste comprises mainly liquids or small objects (with a diameter less than 2
cm) or both. Also, if the water contains significant quantities of algae, the pressure
may be increased. In some embodiments, there is a nozzle at the opening of the
pressure pipe. The nozzle can be used for increasing the velocity of the jet of water.
It has the same effect as increasing the pressure in the pressure pipe. The nozzle
can also be used for directing the jet of water and reducing the diameter of the jet
of water.

The jet of water from the pressure pipe 106 increases the suction in the suction pipe
107. It also increases the amount of water in the base pipe 104. Also, in many em-
bodiments the speed of the jet of water is greater than the speed of the water coming
from the suction pipe 107, and this speed difference provides a flow gradient in the
base pipe 104. The inventor has found that having a flow gradient in the base pipe
(or at least in first end 101 of the device 100) improves the separation of the waste
(both in solid and liquid forms) from the water in the separating arrangement 105.
By adjusting the jet of water, the water flow properties of the funnel structure can be
adjusted and at the same time the waste-handling properties of the whole device
100. In some embodiments, the distance from the bottom 114 of the funnel to the
upper surface of the base pipe, i.e. the length of the suction pipe, is at least equal
to or exceeds the radius of the base pipe. If the suction pipe is shorter, the water
may in some cases start to flow upwards from the base pipe and the pressure pipe
through the suction pipe.

In some embodiments, the diameter of the funnel is 2.5 to 5 times the diameters of
the suction pipe and the base pipe. The inventor has discovered that these relations
are ideal for the flow properties of the funnel structure 103.

In some embodiments, the pressure pipe 106 has a curvature of 60 degrees or more
underneath the funnel structure 103. The water in the pipe undergoes rotational
movement inside the curvature. When the curvature is near the opening of the pres-
sure pipe, the jet of water has a rotational velocity component. The inventor has
found that this improves the flow gradient in the base pipe in such a way that the
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efficiency of the device improves. This is especially evident when the waste to be
removed contains both liquid and solid particles or when the solid waste contains
particles of many sizes. In some embodiments, good results are achieved when the
curvature is 80 to 100 degrees.

In some embodiments of the device 100, the pressure pipe 106 has a curvature of
180 degrees underneath the funnel structure, and some parts of the pressure pipe
are parallel to the base pipe 104. This means that the pressure pipe comes from the
direction of the separating arrangement 105. The inventor has found that this im-
proves the flow gradient in the base pipe in such a way that the efficiency of the
device improves and also, the construction of the device is more compact. In some
embodiments, the curvature in continuous. In some embodiments, the maximum
radius of the curvature is four times the diameter of the pressure pipe. In this exam-
ple, the pressure pipe is at the same level as the centre line of the base pipe.

The cleaned water can be released back into the sea. Some of it can be pumped
back into the pressure pipe 106. The collected waste is stored on the vessel.

Figure 2 shows a second embodiment of a device 200 for collecting waste material
floating on or near the surface of the sea or a similar large body of water.

The device 200 is an elongated structure having a first end 201 and a second end
202. The device comprises a hull 217 that protects the inner structure of the device.
The device further comprises a collector arrangement (inside the hull), a transfer
arrangement (inside the hull) and a separating arrangement 205. The separating
arrangement comprises a separating means 218, which has a first end (inside the
hull) of the separating means and the second end 216 of the separating means. In
this example, the separating means is a conveyor belt arrangement 218. The sepa-
rating arrangement further comprises a first basin (inside the hull) where the gath-
ered water and the waste are transferred by the transfer arrangement and a second
basin where the collected waste is stored. The device is configured in such a way
that the water (and waste) coming from the transfer arrangement has a transverse
speed gradient, i.e. in the cross-section of the transfer arrangement the water flows
at different speeds depending on the distance from the centre of the transfer ar-
rangement. The fastest speed is found at or near the centre area. In some embodi-
ments the cross-section of the transfer arrangement is circular.

Most of the waste can be found within the fastest water flow component when the
water and waste reach the first basin. The waste proceeds towards the first end of
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the separating means, which is in this example the conveyor belt arrangement 218.
The first end of the separating means is configured in such a way that the waste
particles drift on the conveyor belt, which lifts them up and moves them towards the
second end 216 of the separating means, where the conveyor belt deposits the
waste particles into a container or the second basin 214.

Some advantageous embodiments of the device according to the invention have
been described above. The invention is however not limited to the embodiments
described above, but the inventive idea can be applied in numerous ways within the
scope of the claims.
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Patent claims

1. A separating arrangement (105; 205) for a device (100; 200) for collecting olil,
plastic or similar waste material floating on or near the surface of the sea or a similar
large body of water, the device comprises a collector arrangement (103) for collect-
ing the water and waste and a transfer arrangement (104) for transferring the col-
lected water and waste to the separating arrangement, and the separating arrange-
ment comprises a first basin (111) and a separating means (113; 218), and the
transfer arrangement is connected to the first basin, and the separating means is
configured to separate at least a part of the waste from the water from the first basin,
and the transfer arrangement has an opening (112) in the first basin, characterised
in that the transfer arrangement comprises a vertical suction pipe (107) connected
to the collector arrangement, a base pipe (104) connected to the suction pipe and a
pressure pipe (106) for forcing a jet of water into the base pipe when the device is
in use, and the base pipe is configured to extend from under the collector arrange-
ment (103) to the opening (112), and the pressure pipe is configured to direct the jet
of water towards the centre of the base pipe in such a way that the moving water in
the base pipe has a speed gradient, and the water coming from the transfer arrange-
ment to the first basin from the opening is directed to the separating means, and the
width of the first basin is at least three times the diameter of the opening or more,
and the separating means has a first end (115) and a second end (116; 216), and
the first end of the separating means is nearer to the opening than the second end
of the separating means, and the distance between the opening and the first end of
the separating means is such that the fastest speed component of the water at the
first end of the separating means is 50% or less of the fastest speed component of
the water at the opening when the device is in use.

2. The separating arrangement (105; 205) according to claim 1, characterised
in that the distance between the opening (112) and the first end (115) of the sepa-
rating means is such that the fastest speed component of the water at the first end
of the separating means is 10 % to 50% of the fastest speed component of the water
at the opening.

3.  The separating arrangement (105; 205) according to claims 1 or 2, character-
ised in that the speed gradient of the water at the opening (112) is such that the



10

15

20

25

30

WO 2020/161381 PCT/F12020/000004

16

difference of the fastest speed component of the water and the slowest speed com-
ponent of the water is 15% or more.

4.  The separating arrangement (105; 205) according to any of claims 1 to 3, char-
acterised in that the first basin (111) is configured to be filled in such a way that the
upper edge of the opening (112) is below the waterline of the first basin when the
device (100; 200) is in use.

5. The separating arrangement (105; 205) according to any of claims 1 to 4, char-
acterised in that the first basin (111) and the opening (112) are configured in such
a way that the lower edge of the opening is at least half a diameter of the opening
or more above the bottom of the first basin near the opening.

6. The separating arrangement (105; 205) according to any of claims 1 to 5, char-
acterised in that the bottom and the side walls of the first basin (111) between the
opening (112) and the first end (115) of the separating means are parallel to the
direction of the fastest speed component of the water at the opening.

7.  The separating arrangement (105; 205) according to any of claims 1 to 6, char-
acterised in that the separating means (113; 218) comprises a conveyor belt ar-
rangement (218) for separating solid waste, and the conveyor belt arrangement is
configured to move separated solid waste into one or more containers.

8.  The separating arrangement (105; 205) according to claim 7, characterised
in that the conveyor belt arrangement (218) comprises a first conveyor belt and a
second conveyor belt, and the second conveyor belt is inside the first conveyor belt.

9. The separating arrangement (105; 205) according to claim 8, characterised
in that the first conveyor belt and the second conveyor belt have holes, and the first
conveyor belt is configured to carry waste particles with a minimum diameter of 1
cm and the second conveyor belt is configured to carry waste particles with a mini-
mum diameter of 500 pm.
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10. The separating arrangement (105; 205) according to claim 9, characterised
in that the conveyor belt arrangement (218) comprises an air blower system, and
the air blower system is configured to blow over the second conveyor belt, loosening
the waste particles carried by the second conveyor belt.

11. The separating arrangement (105; 205) according to any of claims 1 to 10,
characterised in that the separating means (113; 218) comprises an oil separation
arrangement, and the oil separation arrangement comprises two or more weir ar-
rangements for lifting oil off the surface of the water, and the weir arrangements are
attached to the bottom of the separating arrangement and the weir arrangements
are transverse to the water flow direction in the separating arrangement, and at least
part of the weir arrangements are under water when the device is in use, and the
separating arrangement further comprises a second basin (114; 214), and the sec-
ond basin is configured to store the oil that the oil separation arrangement has sep-
arated.

12. The separating arrangement (105; 205) according to claim 11, characterised
in that the inclinations of the weir arrangements or the distances of the upper edges
of the weir arrangements from the surface of the water or both are adjustable to suit
the properties of the oil.

13. The separating arrangement (105; 205) according to any of claims 7 to 12,
characterised in that the separating arrangement comprises a lifting arrangement
for lifting the conveyor belt arrangement (218) in such a way that the conveyor belt
arrangement is above the water when the device is in use.

14. A device (100; 200) for collecting oil, plastic or similar waste material floating
on or near the surface of the sea or a similar large body of water, the device further
comprises a collector arrangement (103) for collecting the water and waste, a sep-
arating arrangement (105; 205) and a transfer arrangement (104) for transferring
the collected water and waste to the separating arrangement, characterised in that
the separating arrangement is according to claim 1.
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15. The device (100; 200) according to claim 14, characterised in that the base
pipe is straight, and the direction of the jet of water is parallel to the longitudinal axis
of the base pipe.
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