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(54) ANTI-FOULING UNIT CONFIGURED TO BE ARRANGED ON A SURFACE

(57) An anti-fouling unit (1) is configured to be ar-
ranged on a surface and comprises at least one electric
circuit (30) including a light-emitting arrangement (31)
configured to emit anti-fouling light and a power-receiving
arrangement (33) configured to receive power to be used
for powering the light-emitting arrangement (31) from an
external power-supplying arrangement located on or
near the surface. Further, the anti-fouling unit (1) com-

prises a carrier slab (40) carrying the at least one electric
circuit (30) and having an emission surface (41). The
power-receiving arrangement (33) is configured to allow
positioning the anti-fouling unit (1) on the surface in at
least two distinct orientations both involving enablement
of the power-receiving arrangement (33) to effectively
receive power from the external power-supplying ar-
rangement.
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Description

FIELD OF THE INVENTION

[0001] In the first place, the invention relates to an anti-
fouling unit configured to be arranged on a surface,
wherein the anti-fouling unit comprises at least one elec-
tric circuit including a light-emitting arrangement config-
ured to emit anti-fouling light and a power-receiving ar-
rangement configured to receive power to be used for
powering the light-emitting arrangement from an external
power-supplying arrangement located on or near the sur-
face, and a plate-shaped carrier slab carrying the at least
one electric circuit, and wherein the carrier slab has an
emission surface configured to allow light from the light-
emitting arrangement of the at least one electric circuit
to pass to outside of the anti-fouling unit and to thereby
subject an exterior side of the emission surface and sur-
roundings thereof to an anti-fouling action.
[0002] In the second place, the invention relates to an
assembly of an object and a plurality of anti-fouling units
as mentioned arranged on a surface of the object.

BACKGROUND OF THE INVENTION

[0003] In general, the invention is in the field of anti-
fouling of surfaces. Fouling of surfaces that are exposed
to water, during at least a part of their lifetime, is a well-
known phenomenon that causes substantial problems in
many fields. For example, in the field of shipping, biofoul-
ing on the hull of ships is known to cause a severe in-
crease in drag of the ships, and thus increased fuel con-
sumption of the ships. In this respect, it is estimated that
an increase of up to 40% in fuel consumption can be
attributed to biofouling.
[0004] In general, biofouling is the accumulation of mi-
croorganisms, plants, algae, small animals and the like
on surfaces. According to some estimates, over 1,800
species comprising over 4,000 organisms are responsi-
ble for biofouling. Hence, biofouling is caused by a wide
variety of organisms, and involves much more than an
attachment of barnacles and seaweeds to surfaces. Bi-
ofouling is divided into micro fouling which includes bio-
film formation and bacterial adhesion, and macro fouling
which includes the attachment of larger organisms. Due
to the distinct chemistry and biology that determine what
prevents them from settling, organisms are also classi-
fied as being hard or soft. Hard fouling organisms include
calcareous organisms such as barnacles, encrusting bry-
ozoans, mollusks, polychaetes and other tube worms,
and zebra mussels. Soft fouling organisms include non-
calcareous organisms such as seaweed, hydroids, algae
and biofilm "slime". Together, these organisms form a
fouling community.
[0005] Biofouling can cause machinery to stop working
and water inlets to get clogged, to mention only two other
negative consequences than the above-mentioned in-
crease of drag of ships. In any case, the topic of anti-

biofouling, i.e. the process of removing and/or preventing
biofouling, is well-known.
[0006] WO 2014/188347 A1 discloses a method of an-
ti-fouling of a surface while said surface is at least partially
submersed in a liquid environment, in particular an aque-
ous or oily environment. The method involves providing
an anti-fouling light and providing an optical medium in
close proximity to such a protected surface, the optical
medium having a substantially flat emission surface. At
least part of the light is distributed through the optical
medium in a direction substantially parallel to the protect-
ed surface, and the anti-fouling light is emitted from the
emission surface of the optical medium, in a direction
away from the protected surface. The anti-fouling light
may be ultraviolet light, and the optical medium may com-
prise ultraviolet transparent silicone, i.e. silicone that is
substantially transparent to ultraviolet light, and/or ultra-
violet grade fused silica, in particular quartz.
[0007] By applying the method known from WO
2014/188347 A1, it is possible to cover a protected sur-
face to be kept clean from biofouling, at least to a signif-
icant extent, with a layer that emits germicidal light. The
protected surface can be the hull of a ship, as mentioned
earlier, but the method is equally applicable to other types
of surface.
[0008] WO 2014/188347 A1 further discloses a lighting
module that is suitable to be used for putting the above-
mentioned method to practice. Thus, the lighting module
comprises at least one light source for generating anti-
fouling light and an optical medium for distributing the
anti-fouling light from the light source. The at least one
light source and/or the optical medium may be at least
partially arranged in, on and/or near the protected surface
so as to emit the anti-fouling light in a direction away from
the protected surface.
[0009] The lighting module known from WO
2014/188347 A1 may be provided as a foil that is suitable
for application to the protected surface. The foil may be
substantially size-limited in two orthogonal directions
perpendicular to a thickness direction of the foil, so as to
provide a tile-shaped anti-fouling unit; in another embod-
iment, the foil is substantially size-limited in only one di-
rection perpendicular to the thickness direction of the foil,
so as to provide an elongated strip of anti-fouling foil.
[0010] The concept of having tile-shaped anti-fouling
units is particularly interesting when it comes to subject-
ing large surfaces to an anti-fouling action, which may
be surfaces being as large as up to more than 10,000
m2. It may especially be envisaged to arrange the anti-
fouling units in a plane filling pattern for covering at least
a substantial part of a surface. Anti-fouling units can be
of any suitable shape and size. For example, square units
may be used and arranged in a regular pattern on a ship’s
hull for forming an anti-fouling light emitting device on
the hull, wherein each unit may be dimensioned so as to
cover about 1 m2 of the hull. In any case, the anti-fouling
units are configured to be arranged on a surface, which
surface may be referred to as a/the protected surface.
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[0011] As indicated in the foregoing, the invention re-
lates to an anti-fouling unit comprising i) at least one elec-
tric circuit including a light-emitting arrangement config-
ured to emit anti-fouling light, and ii) a plate-shaped car-
rier slab carrying the at least one electric circuit, wherein
the carrier slab has an emission surface configured to
allow light from the light-emitting arrangement of the at
least one electric circuit to pass to outside of the anti-
fouling unit and to thereby subject an exterior side of the
emission surface and surroundings thereof to an anti-
fouling action. The at least one electric circuit further in-
cludes a power-receiving arrangement configured to re-
ceive power from outside of the anti-fouling unit to be
used for powering the light-emitting arrangement. In
practical cases of applying a plurality of anti-fouling units
to a surface, it is important to choose an appropriate po-
sitioning of each of the anti-fouling units on the surface,
particularly a positioning in which the power receiving
arrangement of the at least one electric circuit of each of
the anti-fouling units is actually enabled to receive power
from an external power-supplying arrangement, wherein
it is to be noted that such an external power-supplying
arrangement may be located on or near the surface in a
suitable configuration. For example, such an external
power-supplying arrangement may comprise a number
of elongated power-supplying strips comprising a plural-
ity of electric coils arranged in a row and extending at
appropriate positions on the surface.

SUMMARY OF THE INVENTION

[0012] It is an object of the invention to facilitate a proc-
ess of correctly positioning an anti-fouling unit on a sur-
face during a process of applying the anti-fouling unit to
the surface, especially when it comes to realizing a func-
tional position of the power-receiving arrangement of the
at least one electric circuit of the anti-fouling unit relative
to an external power-supplying arrangement as may be
present on or near the surface. In view thereof, the in-
vention provides an anti-fouling unit configured to be ar-
ranged on a surface, wherein the anti-fouling unit com-
prises at least one electric circuit including a light-emitting
arrangement configured to emit anti-fouling light and a
power-receiving arrangement configured to receive pow-
er to be used for powering the light-emitting arrangement
from an external power-supplying arrangement located
on or near the surface, and a plate-shaped carrier slab
carrying the at least one electric circuit, wherein the car-
rier slab has an emission surface configured to allow light
from the light-emitting arrangement of the at least one
electric circuit to pass to outside of the anti-fouling unit
and to thereby subject an exterior side of the emission
surface and surroundings thereof to an anti-fouling ac-
tion, and wherein the power-receiving arrangement is
configured to allow positioning the anti-fouling unit on the
surface in at least two distinct orientations both involving
enablement of the power-receiving arrangement to ef-
fectively receive power from the external power-supply-

ing arrangement.
[0013] The invention also relates to an assembly of an
object and a plurality of anti-fouling units as defined in
the preceding paragraph arranged on a surface of the
object. The object may be a marine object, in which case
the term "marine object" should be understood such as
to refer to an object comprising at least one surface that
is intended to be at least partially submersed in a fouling
liquid containing biofouling organisms during at least a
part of the lifetime of the object. In the context of the
present text, the term "marine object" is not limited to
objects for use in salt water, but is to be understood so
as to include objects for use in fresh water as well. Ex-
amples of marine objects include ships and other ves-
sels, marine stations, sea-based oil or gas installations,
buoyancy devices, support structures for wind turbines
at sea, structures for harvesting wave/tidal energy, sea
chests, underwater tools, etc.
[0014] According to the invention, a specific configu-
ration of the power-receiving arrangement of the at least
one electric circuit of the anti-fouling unit is chosen,
namely a configuration involving a possibility of position-
ing the anti-fouling unit on the surface in at least two
distinct orientations and having enablement of the power-
receiving arrangement to effectively receive power from
an external power-supplying arrangement in all of the at
least two distinct orientations. It is an insight of the inven-
tion that this possibility can be obtained on the basis of
the configuration of the power-receiving arrangement,
wherein it is not necessary to have one or more other
adaptations of the design of the anti-fouling unit. When
the invention is applied, the anti-fouling unit can even do
without exterior indicators/markers in respect of the way
in which the anti-fouling unit is to be oriented relative to
a power-supplying strip or the like. A notable advantage
of the invention is that when it comes to applying a plu-
rality of anti-fouling units to a surface, it is possible to
create a situation in which it is not necessary for the per-
son(s) involved in doing so to perform special checks in
order to guarantee that a particular orientation of the anti-
fouling units relative to a power-supplying arrangement
is realized. The fact is that a situation in which only a
single predetermined possibility exists in respect of a
functional position of the at least one electric circuit of
the anti-fouling unit relative to an external power-supply-
ing arrangement is avoided. Other advantages of the in-
vention will become apparent from the following descrip-
tions of options covered by the invention.
[0015] The difference between the at least two distinct
orientations of the anti-fouling unit on the surface may
be of any suitable value, depending on the shape of the
periphery of the carrier slab, and may correspond to a
turn of the anti-fouling unit on the surface over any suit-
able angle. In a practical case, it may be so that the dif-
ference as mentioned corresponds to a turn of the anti-
fouling unit on the surface over at least 45°. In view of
the fact that practical options in respect of the shape of
the periphery of the carrier slab include a trapezoidal
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shape, a square shape, a rectangular shape, a triangular
shape and a hexagonal shape, practical values of the
difference between the at least two distinct orientations
include 60°, 90°, 120° and 180°.
[0016] The power-receiving arrangement may com-
prise a single functional power-receiving component that
is centrally arranged in the carrier slab or at least two
functional power-receiving components configured to
function independently from each other. In the first case,
it may be practical if the functional power-receiving com-
ponent is arranged to surround an area of the carrier slab
including the center of gravity of the carrier slab and/or
if the single functional power-receiving component is
ring-shaped. In the latter case, another advantage may
be an improvement of electrical redundancy of an anti-
fouling unit, that is to say, improvement of the ability of
the at least one electric circuit of the anti-fouling unit to
function under all circumstances during the lifetime of the
anti-fouling unit, even in various possible cases of dam-
age and/or failure. The fact is that when the power-re-
ceiving arrangement comprises at least two functional
power-receiving components configured to function in-
dependently from each other, situations may be created
in which an anti-fouling unit is positioned relative to an
external power-supplying arrangement in such a way that
receipt of power can take place through either one of the
functional power-receiving components, so that in case
of damage and/or failure of one of the functional power-
receiving components, the necessary power supply line
to the at least one electric circuit of the anti-fouling unit
is still not broken. In respect of the nature of the functional
power-receiving component(s) it is to be noted that it may
be practical if the single functional power-receiving com-
ponent or at least one of the at least two functional power-
receiving components comprises an electric coil.
[0017] In one feasible embodiment of the anti-fouling
unit according to the invention, the carrier slab has at
least three straight sides, wherein at least one of the func-
tional power-receiving components is located at one of
the straight sides of the carrier slab, and wherein at least
one other of the functional power-receiving components
is located at at least one other of the straight sides of the
carrier slab. In this respect, it may be so that the power-
receiving arrangement comprises at least as many func-
tional power-receiving components as the carrier slab
has straight sides, wherein at least one functional power-
receiving component is located at each one of the straight
sides. In such a case, when it is intended to position the
anti-fouling unit on the surface while covering/facing
something like a power-supplying strip at one side, it does
not matter which side of the anti-fouling unit is chosen to
actually cover/face the power-supplying strip.
[0018] According to one option, it may be so that the
carrier slab has a mirror symmetrical periphery, and that
at least two functional power-receiving components are
located at mirror symmetrical positions in the carrier slab.
This applies to a possible embodiment of the anti-fouling
unit in which the carrier slab is of trapezoidal shape, and

in which the power-receiving arrangement of the at least
one electric circuit of the anti-fouling unit comprises two
functional power-receiving components positioned near
each of the slanted sides of the trapezoidal shape,
aligned with the axis of mirror symmetry of the trapezoidal
shape. In such a case, the anti-fouling unit can be rotated
on the surface over 180° and still have a similar position-
ing and orientation of a functional power-receiving com-
ponent relative to an external power-supplying arrange-
ment.
[0019] According to another option, it may be so that
the carrier slab has a rotation symmetrical periphery, and
that at least two functional power-receiving components
are located at rotation symmetrical positions or non-ro-
tation symmetrical positions in the carrier slab. For ex-
ample, if the shape of the periphery of the carrier slab is
rectangular, two functional power-receiving components
may be located such that the components are at the same
location for half turns of the carrier slab on a surface, i.
e. turns of the carrier slab over 180°. On the other hand,
if the shape of the periphery of the carrier slab is rectan-
gular, it may be handy if one of the components is located
along the short side of the carrier slab and if another of
the components is located along the long side of the car-
rier slab, so that the anti-fouling unit can be arranged in
one of two different orientations relative to an external
power-supplying arrangement, the different orientations
being associated with a turn of the carrier slab over 90°.
[0020] In respect of the carrier slab it is to be noted that
an example of an appropriate material of the carrier slab
is silicone. Further, a configuration is possible in which
the at least one electric circuit is embedded in the material
of the carrier slab. In respect of the light-emitting arrange-
ment it is to be noted that the light-emitting arrangement
may include at least one LED, for example. In respect of
the anti-fouling light it is to be noted that the invention
covers the use of any suitable type of anti-fouling light,
including the use of ultraviolet light.
[0021] A method of applying a plurality of anti-fouling
units as defined in the foregoing to a surface may involve
arranging the anti-fouling units on the surface in a plane
filling pattern, for example. In the process, it may be so
that the anti-fouling units are positioned alongside each
other in a closely adjoining fashion. For the sake of com-
pleteness, it is noted that the term "plane filling pattern"
should be understood in a practical sense, i.e. so as to
cover various options which would normally be denoted
by a skilled person by means of the term, including the
above-mentioned option according to which anti-fouling
units are arranged in a closely adjoining fashion, with
practically no space between the anti-fouling units, and
an option according to which anti-fouling units are ar-
ranged beside each other with only a narrow space be-
tween them. In general, the term is applicable to both a
pattern in which the anti-fouling units are arranged so as
to form a continuous cover of a surface and a pattern in
which the anti-fouling units are arranged so as to form a
cover of a surface that is provided with interruptions, the
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interruptions being no more than small areas between
the anti-fouling units, wherein the larger part of the total
area of the pattern is occupied by the anti-fouling units.
In any case, it may particularly be so that mutual distanc-
es between anti-fouling units are significantly smaller
than general dimensions of the anti-fouling units.
[0022] In respect of the assembly of an object and a
plurality of anti-fouling units arranged on a surface of the
object, it is noted that it is possible that all anti-fouling
units are of a single type, in other words, that the anti-
fouling units are identical, but that does not alter the fact
that it is also possible that anti-fouling units of two or even
more different types are included in the plurality of anti-
fouling units, in a periodic or aperiodic layout. In this re-
spect, it may especially be practical if anti-fouling units
including carrier slabs of at least two different peripheral
shapes are combined.
[0023] The above-described and other aspects of the
invention will be apparent from and elucidated with ref-
erence to the following detailed description of practical
embodiments of an anti-fouling unit that is configured to
be arranged on a surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The invention will now be explained in greater
detail with reference to the figures, in which equal or sim-
ilar parts are indicated by the same reference signs, and
in which:

Fig. 1 diagrammatically shows an anti-fouling unit
according to a first practical embodiment of the in-
vention,
Fig. 2 diagrammatically shows a number of anti-foul-
ing units according to a second practical embodi-
ment of the invention and illustrates how the anti-
fouling units can be used for covering a conical sur-
face,
Fig. 3 illustrates two different ways in which an anti-
fouling unit according to a third practical embodiment
of the invention can be positioned relative to a power-
supplying strip,
Fig. 4 illustrates a possibility in respect of a pattern
of anti-fouling units according to a fourth practical
embodiment of the invention,
Fig. 5 illustrates how an anti-fouling unit according
to the fourth practical embodiment of the invention
can be positioned relative to a power-supplying strip,
Fig. 6 diagrammatically shows an anti-fouling unit
according to a fifth practical embodiment of the in-
vention,
Fig. 7 diagrammatically shows an anti-fouling unit
according to a sixth practical embodiment of the in-
vention,
Fig. 8 diagrammatically shows an anti-fouling unit
according to a seventh practical embodiment of the
invention,
Fig. 9 diagrammatically shows an anti-fouling unit

according to an eighth practical embodiment of the
invention,
Fig. 10 diagrammatically shows an anti-fouling unit
according to a ninth practical embodiment of the in-
vention,
Fig. 11 diagrammatically shows an anti-fouling unit
according to a tenth practical embodiment of the in-
vention,
Fig. 12 diagrammatically shows an anti-fouling unit
according to an eleventh practical embodiment of
the invention,
Figs. 13 and 14 illustrate practical options in respect
of the configuration of an electric circuit of an anti-
fouling unit, and
Fig. 15 diagrammatically shows a side view of a car-
rier slab of an anti-fouling unit.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0025] Fig. 1 diagrammatically shows an anti-fouling
unit 1 according to a first practical embodiment of the
invention. The anti-fouling unit 1 is configured to be ar-
ranged on a surface 20 and is operable to perform an
anti-fouling action by emitting anti-fouling light. An exam-
ple of a surface 20 is diagrammatically shown in Fig. 2.
The surface 20 may be an exterior surface of a marine
object, for example. The surface 20 shown in Fig. 2 is of
conical shape and is just one example of numerous types
of surface on which at least one anti-fouling unit accord-
ing to the invention might be arranged.
[0026] In general, the anti-fouling unit according to the
invention comprises at least one electric circuit 30 includ-
ing a light-emitting arrangement 31 configured to emit
the anti-fouling light, and a plate-shaped carrier slab 40
carrying the at least one electric circuit 30. In this respect,
it may be practical if the at least one electric circuit 30 is
embedded in the material of the carrier slab 40. The car-
rier slab 40 has an emission surface 41 configured to
allow light from the light-emitting arrangement 31 of the
at least one electric circuit 30 to pass to outside of the
anti-fouling unit and to thereby subject an exterior side
of the emission surface 41 and surrounding thereof to an
anti-fouling action. For the sake of completeness, it is
noted that when the anti-fouling unit is arranged on a
surface 20, the anti-fouling unit contacts the surface 20
through another surface of the carrier slab 40 than the
emission surface 41. For the purpose of enabling the
anti-fouling unit to follow the shape of a non-flat portion
of a surface 20, it is practical if the material of the carrier
slab 40 is flexible. Further, it is practical if the material of
the carrier slab 40 is transparent to the anti-fouling light,
which may be ultraviolet light, for example, wherein the
carrier slab 40 may be configured to distribute the anti-
fouling light.
[0027] The carrier slab 40 of the anti-fouling unit 1 ac-
cording to the first practical embodiment of the invention
has a square periphery. Besides the surface 20, Fig. 2
diagrammatically shows a number of anti-fouling units 2
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according to a second practical embodiment of the in-
vention. The carrier slab 40 of the anti-fouling unit 2 ac-
cording to the second practical embodiment of the inven-
tion has a trapezoidal periphery. In general, numerous
shapes of the periphery of the carrier slab 40 are possible
in the framework of the invention. A square shape of the
periphery of the carrier slab 40 can also be seen in Figs.
7 and 8, which relate to an anti-fouling unit 6 according
to a sixth practical embodiment of the invention and an
anti-fouling unit 7 according to a seventh practical em-
bodiment of the invention, respectively. A trapezoidal
shape of the periphery of the carrier slab 40 can also be
seen in Figs. 4 and 5, which relate to an anti-fouling unit
4 according to a fourth practical embodiment of the in-
vention, and Fig. 6, which relates to an anti-fouling unit
5 according to a fifth practical embodiment of the inven-
tion. Other examples of the shape of the periphery of the
carrier slab 40 include a hexagonal shape as can be seen
in Figs. 11 and 12, which relate to an anti-fouling unit 10
according to a tenth practical embodiment of the inven-
tion and an anti-fouling unit 11 according to an eleventh
practical embodiment of the invention, respectively, and
a rectangular shape as can be seen in Figs. 3, 9 and 10,
which relate to an anti-fouling unit 3 according to a third
practical embodiment of the invention, an anti-fouling unit
8 according to an eighth practical embodiment of the in-
vention and an anti-fouling unit 9 according to a ninth
practical embodiment of the invention, respectively.
[0028] As mentioned in the foregoing, in the anti-foul-
ing unit 1 according to the first practical embodiment of
the invention, the carrier slab 40 has a square periphery.
Further, the anti-fouling unit 1 comprises a single electric
circuit 30. In Fig. 1, light sources 32 included in the light-
emitting arrangement 31 of the electric circuit 30 are di-
agrammatically depicted as rectangles. The electric cir-
cuit 30 also comprises a power-receiving arrangement
33 that is configured to receive power from outside of the
anti-fouling unit 1 to be used for powering the light-emit-
ting arrangement 31. The power-receiving arrangement
33 comprises two functional power-receiving compo-
nents 34, which are diagrammatically indicated in Fig. 1
as ovals.
[0029] In general, it is practical if the power-receiving
arrangement 33 of an electric circuit 30 of an anti-fouling
unit according to the invention comprises one or more
functional power-receiving components 34 such as elec-
tric coils. When the number of functional power-receiving
components 34 is at least two, it may be so that the at
least two functional power-receiving components 34 are
configured to function independently from each other, so
that power supply to the electric circuit 30 can be realized
through either one of the functional power-receiving com-
ponents 34, which allows for an enhanced degree of free-
dom in positioning the anti-fouling unit on the surface 20
assuming that power can only be picked up at certain
predetermined positions on the surface 20, which is the
case when power-supplying strips 26 or the like are
present on the surface 20. Portions of a power-supplying

strip 26 as may be included in an external power-supply-
ing arrangement 25 are diagrammatically shown in Figs.
3 and 5, wherein it is to be noted that it may be practical
if the power-supplying strip 26 comprises a plurality of
electric coils 27 arranged in a row, as illustrated in Fig. 3.
[0030] Fig. 3 illustrates two different ways in which the
anti-fouling unit 3 according to the third practical embod-
iment of the invention can be positioned relative to a pow-
er-supplying strip 26. As mentioned earlier, the periphery
of the carrier slab 40 of the anti-fouling unit 3 according
to the third practical embodiment of the invention is of
rectangular shape. In order to allow for both an option of
arranging the anti-fouling unit 3 with its long axis extend-
ing in the direction in which the power-supplying strip 26
extends, as shown at the left side of Fig. 3, and an option
of arranging the anti-fouling unit 3 with its short axis ex-
tending in the direction in which the power-supplying strip
26 extends, as shown at the right side of Fig. 3, it is ad-
vantageous that the power-receiving arrangement 33
comprises a functional power-receiving component 34
that is centrally arranged in the carrier slab 40. In partic-
ular, as shown, the functional power-receiving compo-
nent 34 may be ring-shaped, wherein the center of gravity
of the carrier slab 40 is in an area surrounded by the
functional power-receiving component 34. As an alter-
native, equipping the anti-fouling unit 3 with at least two
functional power-receiving components 34 is feasible, as
will be explained later with reference to Figs. 10 and 11.
[0031] Fig. 4 illustrates how anti-fouling units 4 accord-
ing to the fourth practical embodiment of the invention
can be arranged in a row. As mentioned earlier, the pe-
riphery of the carrier slab 40 of the anti-fouling unit 4
according to the fourth practical embodiment of the in-
vention is of trapezoidal shape. A characteristic of the
trapezoidal shape of the carrier slab 40 is that the anti-
fouling units 4 can be arranged in a straight row by alter-
nately rotating the anti-fouling unit 4 on the surface 20
by 180°, assuming the symmetrical trapezoidal shape as
shown. On the basis of the trapezoidal shape of the car-
rier slab 40, the anti-fouling units 4 are further very well
suitable to be used for covering convexly curved surfaces
20, as already suggested with reference to Fig. 2, or con-
cavely curved surfaces 20. Thus, the anti-fouling unit
comprising a carrier slab 40 having a trapezoidal periph-
ery can be widely used.
[0032] Fig. 5 illustrates that the anti-fouling unit 4 ac-
cording to the fourth practical embodiment of the inven-
tion may be equipped with two independent functional
power-receiving components 34 in a single electric circuit
30, and that one of the functional power-receiving com-
ponents 34 can be arranged along the basis of the trap-
ezoidal shape of the carrier slab 40 of the anti-fouling
unit 4, while the other of the functional power-receiving
components 34 can be arranged along the top of the
trapezoidal shape. In this way, it is achieved that the anti-
fouling unit 4 can be positioned in two different ways rel-
ative to a power-supplying strip 26 and still be operable
in the exact same manner.
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[0033] Figs. 6, 7, 8, 9, 10, 11 and 12 serve to illustrate
different options in respect of the peripheral shape of the
carrier slab 40 of the anti-fouling unit and the number and
positioning of functional power-receiving components 34
in the anti-fouling unit.
[0034] Fig. 6 illustrates the option of the shape of the
carrier slab 40 being trapezoidal, the number of functional
power-receiving components 34 being two, and the po-
sitioning of the functional power-receiving components
34 being near each of the slanted sides of the trapezoidal
shape, aligned with the axis of mirror symmetry of the
trapezoidal shape, whereby the positioning of the func-
tional power-receiving components 34 is different from
what is shown in Fig. 5.
[0035] Fig. 7 illustrates the option of the shape of the
carrier slab 40 being square, the number of functional
power-receiving components 34 being two, and the po-
sitioning of the functional power-receiving components
34 being at two opposite sides of the square shape. Fig.
8 illustrates the option of the shape of the carrier slab 40
being square, the number of functional power-receiving
components 34 being four, and the positioning of the
functional power-receiving components 34 being at each
of the sides of the square shape so that there is an en-
hanced degree of freedom in arranging the anti-fouling
unit 7 relative to one or two power-supplying strips 26.
[0036] Fig. 9 illustrates the option of the shape of the
carrier slab 40 being rectangular, the number of function-
al power-receiving components 34 being two, and the
positioning of the functional power-receiving compo-
nents 34 being at two opposite long sides of the rectan-
gular shape. Fig. 10 illustrates the option of the shape of
the carrier slab 40 being rectangular, the number of func-
tional power-receiving components 34 being two, and
the positioning of the functional power-receiving compo-
nents 34 being such that one of the functional power-
receiving components 34 is located at a long side of the
rectangular shape and that the other of the functional
power-receiving components 34 is located at a short side
of the rectangular shape. In respect of the option of the
shape of the carrier slab 40 being rectangular, it is further
noted that other configurations which are not shown but
nevertheless covered by the invention include a config-
uration in which the number of functional power-receiving
components 34 is two and the positioning of the functional
power-receiving components 34 is at two opposite short
sides of the rectangular shape and a configuration in
which the number of functional power-receiving compo-
nents 34 is four and the positioning of the functional pow-
er-receiving components 34 is at each of the sides of the
rectangular shape.
[0037] Fig. 11 illustrates the option of the shape of the
carrier slab 40 being hexagonal, the number of functional
power-receiving components 34 being six, and the posi-
tioning of the functional power-receiving components 34
being at each of the sides of the hexagonal shape. Fig.
12 illustrates the option of the shape of the carrier slab
40 being hexagonal, the number of functional power-re-

ceiving components 34 being one, and the functional
power-receiving component 34 being located at a central
position in the carrier slab 40.
[0038] In the framework of the invention, numerous
other options than the ones referred to in the foregoing
are feasible. For example, it may be practical to have a
triangular shape or a parallelepipedal shape of the carrier
slab 40, wherein it may further be practical to have func-
tional power-receiving components 34 at each of the
sides of the carrier slab 40 or to have a single, centrally
arranged functional power-receiving component 34.
[0039] Fig. 13 illustrates a first practical option in re-
spect of the configuration of an electric circuit 30, wherein
the electric circuit 30 shown includes two light sources
32 being LEDs and two power-receiving electric coils 34.
Fig. 14 illustrates a second practical option in respect of
the configuration of an electric circuit 30, wherein the
electric circuit 30 shown includes two light sources 32
being LEDs and four power-receiving electric coils 34.
Fig. 15 diagrammatically shows a side view of a carrier
slab 40 of an anti-fouling unit and provides an illustration
of the practical option of the at least one electric circuit
30 being embedded in the material of the carrier slab 40.
In the shown example, the electric circuit 30 comprises
a number of UV-C LEDs 32 arranged on a printed circuit
board 35, power-receiving electric coils 34 (of which one
can be seen in Fig. 15), and electric wiring 36 intercon-
necting the electric coils 34 and the printed circuit board
35. Emission of UV-C light by the UVC-LEDs is diagram-
matically indicated by means of arrows.
[0040] For the sake of clarity, it is to be noted that each
of Figs. 13 and 14 may seem to show something like a
wiring scheme, however, in no way should that what is
shown be interpreted so as to represent an actual, com-
plete wiring scheme. Likewise, it is to be noted that the
representation of Fig. 15 is of a diagrammatical character
only.
[0041] It will be clear to a person skilled in the art that
the scope of the invention is not limited to the examples
discussed in the foregoing, but that several amendments
and modifications thereof are possible without deviating
from the scope of the invention as defined in the attached
claims. It is intended that the invention be construed as
including all such amendments and modifications insofar
they come within the scope of the claims or the equiva-
lents thereof. While the invention has been illustrated and
described in detail in the figures and the description, such
illustration and description are to be considered illustra-
tive or exemplary only, and not restrictive. The invention
is not limited to the disclosed embodiments. The draw-
ings are schematic, wherein details which are not re-
quired for understanding the invention may have been
omitted, and not necessarily to scale.
[0042] Variations to the disclosed embodiments can
be understood and effected by a person skilled in the art
in practicing the claimed invention, from a study of the
figures, the description and the attached claims. In the
claims, the word "comprising" does not exclude other
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steps or elements, and the indefinite article "a" or "an"
does not exclude a plurality. Any reference signs in the
claims should not be construed as limiting the scope of
the invention.
[0043] Elements and aspects discussed for or in rela-
tion with a particular embodiment may be suitably com-
bined with elements and aspects of other embodiments,
unless explicitly stated otherwise. Thus, the mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to advantage.
[0044] The terms "comprise" and "include" as used in
this text will be understood by a person skilled in the art
as covering the term "consist of’. Hence, the
term "comprise" or "include" may in respect of an em-
bodiment mean "consist of’, but may in another embod-
iment mean "contain/have/be equipped with at least the
defined species and optionally one or more other spe-
cies".
[0045] In the context of the examples described in the
foregoing with reference to the figures, it is suggested
that the anti-fouling units may be provided with one or
more electric coils 34 for the purpose of receiving power
from an external power-supplying arrangement 25, which
may also comprise electric coils 27. This does not alter
the fact that the invention covers other ways of supplying
and receiving power and use of their associated compo-
nents as well.
[0046] For the sake of clarity, it is noted that reference
in the present text to rotation of the anti-fouling unit on
the surface 20 over a certain angle as well as to rotation
symmetrical aspects of the carrier slab 40 is to be under-
stood in a context of the anti-fouling unit lying flat on the
surface 20, in an intended and correct position with the
emission surface 41 of the carrier slab 40 at the front, i.
e. away from the surface 20, and the anti-fouling unit
being rotated on that very spot, without being flipped over,
meaning that the emission surface 41 of the carrier slab
40 stays at the front. Assuming a design of the carrier
slab 40 with straight edges and flat sides, this implies
rotation of the carrier slab 40 about an axis extending in
the direction of a normal of the emission surface 41 of
the carrier slab 40.
[0047] Notable aspects of the invention are summa-
rized as follows. An anti-fouling unit is configured to be
arranged on a surface 20 and comprises at least one
electric circuit 30 including a light-emitting arrangement
31 configured to emit anti-fouling light and a power-re-
ceiving arrangement 33 configured to receive power to
be used for powering the light-emitting arrangement 31
from an external power-supplying arrangement 25 locat-
ed on or near the surface 20. Further, the anti-fouling unit
1 comprises a carrier slab 40 carrying the at least one
electric circuit 30 and having an emission surface 41.
The power-receiving arrangement 33 is configured to al-
low positioning the anti-fouling unit 1 on the surface 20
in at least two distinct orientations both involving enable-
ment of the power-receiving arrangement 33 to effective-

ly receive power from the external power-supplying ar-
rangement 25. An advantage of the invention resides in
the fact that it is possible to achieve that when an anti-
filing unit is to be placed on a certain portion of a surface
20, it is not necessary to bother about the orientation of
the anti-filing unit on that surface portion, as due to ap-
propriate measures according to the invention, the pow-
er-receiving arrangement 33 of the at least one electric
circuit 30 of the anti-fouling unit is enabled to effectively
receive power from the external power-supplying ar-
rangement 25 in the various possible orientations of the
anti-fouling unit on the surface portion.

Claims

1. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) con-
figured to be arranged on a surface (20),
wherein the anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11) comprises at least one electric circuit (30)
including a light-emitting arrangement (31) config-
ured to emit anti-fouling light and a power-receiving
arrangement (33) configured to receive power to be
used for powering the light-emitting arrangement
(31) from an external power-supplying arrangement
(25) located on or near the surface (20), and a plate-
shaped carrier slab (40) carrying the at least one
electric circuit (30),
wherein the carrier slab (40) has an emission surface
(41) configured to allow light from the light-emitting
arrangement (31) of the at least one electric circuit
(30) to pass to outside of the anti-fouling unit (1, 2,
3, 4, 5, 6, 7, 8, 9, 10, 11) and to thereby subject an
exterior side of the emission surface (41) and sur-
roundings thereof to an anti-fouling action, and
wherein the power-receiving arrangement (33) is
configured to allow positioning the anti-fouling unit
(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) on the surface (20)
in at least two distinct orientations both involving en-
ablement of the power-receiving arrangement (33)
to effectively receive power from the external power-
supplying arrangement (25).

2. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to claim 1, wherein the difference between
the at least two distinct orientations corresponds to
a turn of the anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11) on the surface (20) over at least 45°.

3. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to claim 1 or 2, wherein the periphery of the
carrier slab (40) is of trapezoidal shape, square
shape, rectangular shape, triangular shape or hex-
agonal shape.

4. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 1-3, wherein the power-re-
ceiving arrangement (33) comprises a single func-
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tional power-receiving component (34) that is cen-
trally arranged in the carrier slab (40).

5. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to claim 4, wherein the functional power-re-
ceiving component (34) is arranged to surround an
area of the carrier slab (40) including the center of
gravity of the carrier slab (40).

6. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to claim 4 or 5, wherein the single functional
power-receiving component (34) is ring-shaped.

7. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 1-3, wherein the power-re-
ceiving arrangement (33) comprises at least two
functional power-receiving components (34) config-
ured to function independently from each other.

8. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to claim 7, wherein the carrier slab (40) has
at least three straight sides, wherein at least one of
the functional power-receiving components (34) is
located at one of the straight sides of the carrier slab
(40), and wherein at least one other of the functional
power-receiving components (34) is located at at
least one other of the straight sides of the carrier slab
(40).

9. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording claim 8, wherein the power-receiving ar-
rangement (33) comprises at least as many function-
al power-receiving components (34) as the carrier
slab (40) has straight sides, and wherein at least one
functional power-receiving component (34) is locat-
ed at each one of the straight sides.

10. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 7-9, wherein the carrier slab
(40) has a mirror symmetrical periphery, and wherein
at least two functional power-receiving components
(34) are located at mirror symmetrical positions in
the carrier slab (40).

11. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 7-9, wherein the carrier slab
(40) has a rotation symmetrical periphery, and
wherein at least two functional power-receiving com-
ponents (34) are located at rotation symmetrical po-
sitions in the carrier slab (40).

12. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 7-9, wherein the carrier slab
(40) has a rotation symmetrical periphery, and
wherein at least two functional power-receiving com-
ponents (34) are located at non-rotation symmetrical
positions in the carrier slab (40).

13. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 4-12, wherein the single
functional power-receiving component (34) or at
least one of the at least two functional power-receiv-
ing components (34) comprises an electric coil.

14. Anti-fouling unit (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) ac-
cording to any of claims 1-13, wherein the at least
one electric circuit (30) is embedded in the material
of the carrier slab (40).

15. Assembly of an object and a plurality of anti-fouling
units (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11) according to any
of claims 1-14 arranged on a surface (20) of the ob-
ject.
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