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Floating assembly for generating solar power

The invention relates to a floating assembly for
generating solar power, comprising a floating gas-filled
flexible element, with an upper wall part, a lower wall part
and a surrounding wall part connecting corresponding outer
edges of the upper and lower wall parts, wherein, as consid-
ered 1in an operational position of the flexible element when
floating on a water surface, the vertical dimension of the
flexible element is smaller than its horizontal dimensions,
and further with one or more solar panels resting on top of
the upper wall part and with mooring lines extending between
the flexible element and one or more fixed mooring points.

Within the context of the present invention the
expression “fixed mooring point” merely intends to indicate
a mooring point which in general has a substantially fixed
geographical location, but which however in certain in-
stances could be capable of limited movements (such as os-
cillations) around that fixed location. Such a fixed mooring
point also may comprise some kind of mooring structure pro-
vided below the water surface which in general has a fixed
position (apart from a possible capability to move in a lim-
ited sense in accordance with loads -such as currents and
waves- applied thereto).

The floating gas-filled flexible element for exam-
rle can be embodied as a substantially flat or slightly
curved, air-filled mattress-like element. Without precisely
defining the structure of the flexible element (which is not
relevant for understanding the present invention) it, in a
general sense, may be noted that in certain embodiments the
element comprises double stitched fabrics defining the wall
parts and that the upper and lower wall parts (which can
comprise a number of fabric layers) are connected using mul-

tiple wires as threads or strands in such numbers (and thus
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density) that the upper surface of the upper wall part be-
comes sufficiently flat for the attachment of the one or
more solar panels (for example using Velcro or glue). In its
operational position the element can be inflated with a
pressure to make the element sufficiently stiff (for example
allowing persons to walk on the element) but still suffi-
ciently flexible to respond to waves with limited wave load-
ing. Preferably the solar panel(s) are of a flexible type,
e.g. thin film solar cells.

Special care should be taken that the element,
once in its operational position on the water surface, re-
mains in such a position. This, however, may be troublesome,
because the element has a very limited weight and draught
and, especially in windy conditions (and/or in conditions
with waves and/or current), wind very easily can enter be-
neath the element, such that it is lifted. This may lead to
very high stresses in the element and in the mooring lines,
whereas moreover the desired position of the element with
respect to an optimised functioning of the solar panel(s) is
lost.

In view of this drawback, it is an object of the
present invention to provide an improved floating assembly.

Thus, in accordance with the present invention a
floating assembly of the above mentioned type is provided in
which the flexible element, at its surrounding wall part, is
provided with a skirt which extends substantially downwards
from the surrounding wall part towards a position below the
level of the lower wall part, as considered in the opera-
tional position of the flexible element when floating on
salid water surface, which skirt is adapted for preventing
wind from entering below the flexible element.

The provision of such a skirt dramatically lowers

the risk of the wind entering below the element and lifting
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it and thus the optimal position (and shape) of the flexible
element can be assured more easily.

In one embodiment, the skirt comprises a single
skirt with an upper edge that is connected to the surround-
ing wall part and with a free lower edge to which the moor-
ing lines are connected. In such an embodiment the skirt has
a very simple construction.

In another embodiment, the upper edge of such a
skirt is connected to or near to an upper region of the sur-
rounding wall part. However, other locations for connecting
the upper edge may be considered (also a connection to the
upper wall part is possible).

In other embodiments, the skirt additionally is
provided with ballast weights, which preferably are attached
at or near to the free lower edge of the skirt and/or the
mooring lines are attached to said free lower edge. Such
ballast weights and/or the mooring lines may help in keeping
the skirt in an effective position for blocking the wind
and/or for maintaining sufficient ballast volume.

In another embodiment of the floating assembly ac-
cording to the present invention, the skirt comprises a
skirt with a first edge that is connected to the surrounding
wall part of the flexible element and with a second edge
that also is connected to the flexible element for defining
an enclosure for housing ballast water. As long as it re-
mains in position while subjected to currents and wave load-
ing such a water-filled enclosure also can define a very ef-
fective wind barrier preventing uplift by wind.

It is possible, then, that the enclosure is fully
sealed. This means that the ballast water inside the enclo-
sure cannot exit the enclosure.

However, it is conceivable too that the skirt is

provided with openings for the passage of water through the
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skirt into and out of the enclosure. This may be favourable
because such openings allow for filling of the enclosure
during installation and for re-filling during operation of
the floating assembly.

In one embodiment, the second edge of the skirt
also 1s connected to the surrounding wall part, preferably
at the same location as the first edge, for defining a sub-
stantially teardrop shaped enclosure. Such a teardrop shape
offers the advantage that at the location of the connection
of the skirt to the surrounding wall part shear forces ra-
ther than peeling forces occur.

Preferably, the mooring lines are attached to said
skirt, and preferably to an outer skirt part thereof
(‘outer’ being defined with respect to the flexible element,
thus facing away from the flexible element). This may ensure
that the enclosure can re-fill, especially in an embodiment
in which the ballast water can flow in and out through the
openings.

Other configurations of the skirt are conceivable
too. Thus, 1in one embodiment the second edge of the skirt
may be connected to the lower wall part of the flexible ele-
ment at a location inwardly from the surrounding wall part.

In such an embodiment it is possible that at a po-
sition between its first and second edges the skirt is pro-
vided with ballast weights, which again may help to keep the
enclosure in an effective shape.

Furthermore, in such an embodiment the mooring
lines may be attached to the surrounding wall part.

When no ballast weights are provided, the mooring
lines may be attached to the skirt at a position between the
first and second edges.

It is also conceivable that the mooring lines are

bifurcated for defining a first fork attached to the skirt
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at said position between the first and second edges and a
second fork attached to the surrounding wall part of the
flexible element, wherein preferably the first fork has a
lower stiffness than the second fork.

Hereinafter the invention will be elucidated while
referring to the drawings in which:

Figures 1-7 show different embodiments of the
floating assembly, each represented schematically in a par-
tial longitudinal cross section, and

Figure 8 schematically shows a complete flexible
element in a perspective view.

Referring to the figures, a number of different
embodiments of a floating assembly for generating solar
power are illustrated. Common for all embodiments is the
provision of a floating gas-filled (e.g. air-filled) flexi-
ble element 10, comprising (or made of) an upper wall part
1, a lower wall part 2 and a surrounding wall part 3 con-
necting corresponding outer edges or parts of the upper and
lower wall parts. The upper wall part 1 and lower wall part
2 moreover can be connected by a plurality of wires or alike
members extending in the interior of the flexible element
10. Because such members are not relevant for understanding
the present invention, they are not shown. Together, the
wall parts define an interior space which can be pressurised
to a desired pressure, offering the flexible element a cer-
tain amount of rigidity (notwithstanding it flexibility
which allows it to, at least partially, conform to waves)
and the desired amount of buoyancy.

Generally, the flexible element 10 will have such
dimensions, as considered in an operational position of the
flexible element when floating on a water surface 4, that
the vertical dimension H of the flexible element is smaller

than its horizontal dimensions L and W (see figure 8).
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One or more solar panels 5 rest on top of the up-
per wall part 1 and may be attached thereto in any conven-
ient manner (for example in a removable manner by Velcro or
in a permanent manner by gluing). Because of the flexibility
of the flexible element 10 the solar panels 5 generally also
will be flexible and for example may comprise thin film so-
lar cells.

The floating assembly further is provided with a
number of mooring lines 6 extending between the flexible el-
ement 10 and one or more fixed mooring points or a mooring
structure (not illustrated) below the water surface 4.
Again, for understanding the present invention the details
of such mooring points or mooring structure are not rele-
vant, and thus are not elucidated here. The location where
such mooring lines 6 are attached to the flexible element 10
may vary and, in general, will depend on the specific embod-
iment, as will follow below.

The invention resides in the fact that the flexi-
ble element 10, at or in the vicinity of its surrounding
wall part 3, 1s provided with a skirt 7 which extends sub-
stantially downwards from the surrounding wall part 3 to-
wards a position below the level of the lower wall part 2,
as shown in the embodiments described below, as considered
in the operational position of the flexible element when
floating on said water surface. Such a skirt 7 is adapted
for preventing wind from entering below the flexible element
10 and (at least partially) lifting the flexible element.

Figure 1 shows an embodiment in which the skirt 7
comprises an upper edge that is connected to the surrounding
wall part 3 and a free lower edge to which the mooring lines
6 are connected. The upper edge of the skirt 7 may be con-

nected to an upper region of the surrounding wall part 3.
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Figure 2 shows an embodiment in which the skirt 7
additionally is provided with ballast weights 8 (only a sin-
gle one being illustrated), which preferably are attached at
or near to the free lower edge of the skirt. The mooring
lines 6, in such an embodiment, are attached to the sur-
rounding wall 3 (or any other appropriate portion of the
flexible element 10).

Conceivable too is an embodiment (not illustrated)
in which the mooring lines 6 are attached to the skirt 7 at
or near to the location of the ballast weight 8.

Figures 3-7 illustrate embodiments in which the
skirt 7 comprises a skirt with a first edge that is con-
nected to the surrounding wall part 3 of the flexible ele-
ment 10 and with a second edge that also is connected to the
flexible element 10 for defining an enclosure for housing
ballast water. Such an enclosure may or may not be sealed
(in the latter case the skirt 7 may be provided with open-
ings -not illustrated- for the passage of water through the
skirt into and out of the enclosure).

Specifically, figure 3 relates to an embodiment in
which said second edge of the skirt 7 also is connected to
the surrounding wall part 3, preferably at the same location
as the first edge, for defining a substantially teardrop
shaped enclosure. In such an embodiment the mooring lines 6
may be attached to said skirt, and preferably to an outer
skirt part 7' thereof.

Figure 4 illustrates the possibility to add a bal-
last weight 8 at a lower part of the skirt 7, while connect-
ing the mooring lines 6 directly to the surrounding wall
part 3 (or any other convenient part of the flexible element
10).

The embodiments according to figures 5-7 have in

common that the second edge of the skirt 7 is connected to
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the lower wall part 2 of the flexible element 10 at a loca-
tion inwardly from the surrounding wall part 3.

In the embodiment according to figure 5 the skirt
7 is provided with ballast weights 8 at a position between
its first and second edges. In such an embodiment the moor-
ing lines 6 preferably are attached to the surrounding wall
part 3.

In the embodiment according to figure 6 the moor-
ing lines 6 are attached to the skirt 7 at a position be-
tween the first and second edges (and ballast weights are
not provided).

Finally, figure 7 illustrates an embodiment in
which the mooring lines 6 are bifurcated for defining a
first fork 6’ attached to the skirt 7 at said position be-
tween the first and second edges and a second fork 6” at-
tached to the surrounding wall part 3 of the flexible ele-
ment 10. Fork 6’ may have a significantly lower stiffness
than fork 6”.

The invention is not limited to the embodiments
described which may be varied widely within the scope of the
invention as defined by the appending claims. Features of
the embodiments described may be combined to arrive at other

embodiments.
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CLAIMS

1. Floating assembly for generating solar power,
comprising a floating gas-filled flexible element, with an
upper wall part, a lower wall part and a surrounding wall
part connecting corresponding outer edges of the upper and
lower wall parts, wherein, as considered in an operational
position of the flexible element when floating on a water
surface, the vertical dimension of the flexible element is
smaller than its horizontal dimensions, and further with one
or more solar panels resting on top of the upper wall part
and with mooring lines extending between the flexible ele-
ment and one or more fixed mooring points, characterized in
that the flexible element, at its surrounding wall part, is
provided with a skirt which extends substantially downwards
from the surrounding wall part towards a position below the
level of the lower wall part, as considered in the opera-
tional position of the flexible element when floating on
salid water surface, which skirt is adapted for preventing
wind from entering below the flexible element.

2. Floating assembly according to claim 1,
wherein the skirt comprises a single skirt with an upper
edge that is connected to or near to the surrounding wall
part and with a free lower edge to which the mooring lines
are connected.

3. Floating assembly according to claim 2,
wherein the upper edge of the skirt is connected to an upper
region of the surrounding wall part.

4. Floating assembly according to claim 2 or 3,
wherein the skirt additionally is provided with ballast
weights, which preferably are attached at or near to the

free lower edge of the skirt.
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5. Floating assembly according to any of the
claims 2-4, wherein the mooring lines are attached to said
free lower edge.

6. Floating assembly according to claim 1 or 2,
wherein the skirt comprises a skirt with a first edge that
is connected to the surrounding wall part of the flexible
element and with a second edge that also is connected to the
flexible element for defining an enclosure for housing bal-
last water.

7. Floating assembly according to claim 6,
wherein the enclosure is fully sealed.

8. Floating assembly according to claim 6,
wherein the skirt is provided with openings for the passage
of water through the skirt into and out of the enclosure.

9. Floating assembly according to any of the
claims 6-8, wherein the second edge of the skirt also is
connected to the surrounding wall part, preferably at the
same location as the first edge, for defining a substan-
tially teardrop shaped enclosure.

10. Floating assembly according to claim 9,
wherein the mooring lines are attached to said skirt, and
preferably to an outer skirt part thereof.

11. Floating assembly according to any of the
claims 6-8, wherein the second edge of the skirt is con-
nected to the lower wall part of the flexible element at a
location inwardly from the surrounding wall part.

12. Floating assembly according to claim 11,
wherein at a position between its first and second edges the
skirt is provided with ballast weights.

13. Floating assembly according to claim 12,
wherein the mooring lines are attached to the surrounding

wall part.
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14. Floating assembly according to claim 11,
wherein the mooring lines are attached to the skirt at a po-
sition between the first and second edges.

15. Floating assembly according to claim 14,
wherein the mooring lines are bifurcated for defining a
first fork attached to the skirt at said position between
the first and second edges and a second fork attached to the
surrounding wall part of the flexible element, wherein pref-

erably the first fork has a lower stiffness than the second
fork.



