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Watercraft and compressed-air distribution installation

The invention relates to a watercraft having a hull, an introduction
installation, in particular a drilling or piling installation, for a construction
project to be erected in the water, and a compressor, as well as a
compressed-air distribution installation for such a watercraft. A watercratft is
understood to include all buoyant or floating installations which are capable
of supporting a drilling or piling installation. The installations can be equipped
with a motor or another drive or a sail such that the installation can maneuver
autonomously. Alternatively, the installation does not have any drive and has

to be towed to the respective application site.

Ships or watercraft which are equipped with a drilling or piling installation for
introducing foundations, supports or pipes are often used for erecting
construction projects which are anchored on or in the ground of a body of
water. Components of the construction project are anchored to the ground
of the body of water by way of said introduction installation. Examples of
such construction projects are wind power plants, oil rigs, or landing

platforms, in particular in the sea.

Noise pollution which is not insignificant and can damage above all marine
mammals which are sensitive to noise is created by the piling of posts, for
example. Orientation difficulties as well as deafness can arise on account of
the influence of noise. One measure for damping noise is a so-called bubble
curtain in which compressed-air hoses are placed around the underwater
construction site. The compressed-air hoses are connected to compressors
which pump compressed air into the hoses on the seabed. The compressed
air rises in the form of a curtain of air bubbles, and thus forms a physical-
acoustic barrier which attenuates the acoustic waves. It is known for a
plastics-material pipe provided with nozzle openings to be placed at a radius
about a construction site on the seabed, and be supplied with compressed
air during the piling works so as to achieve a minimization in terms of

acoustics.
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From EP 2 746 462 A2 a device for reducing sound immissions during pile
driving at sea is known, which has one or more fluid nozzles for dispensing

gas or gas-containing liquid.

From EP 2 546 829 A2 a monohull vessel is known, which has a sound level
lowering enclosure element that can be introduced into a body of water by
opening a barrier on the underside of the hull. The sound level lowering

enclosure element has openings for the release of a gaseous substance.

DE 102014 113 676 A1 describes a hydraulic acoustics damper for
attenuating hydraulic acoustics, in particular in a region of a construction site
of an object to be introduced into a underwater bed, as well as a method for
handling such a hydraulic acoustics damper in which method the hydraulic
acoustics damper is winched down from a watercraft down to a bed of the
body of water. The hydraulic acoustics damper is placed around the
component to be introduced into the bed of the body of water, and is moved
from an open position to a closed position. The hydraulic acoustics damper
can have acoustic attenuation elements fastened to a support structure, and
moreover a hose for generating a bubble curtain and/or for generating or
controlling, respectively, buoyancy can be held in a ground element.
Furthermore, a watercraft according to the preamble of claim 1 is known from
document EP 2 546 829 A2.

It is an object of the present invention to provide a watercraft way of which a
simplified assembling can take place with improved hydraulic acoustics
damping.

Said object is achieved according to the invention by a watercraft having the
features of the main claim. Advantageous design embodiments and
refinements of the invention are disclosed in the dependent claims, the

description, as well as the figures.

The watercraft having a hull, an introduction installation, in particular a piling

installation, for a construction project to be erected in the water, said
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introduction installation being disposed on said hull, and a compressor which
is disposed on the hull, for example, or a separate support construction,
having at least one compressed-air line which leads from the compressor
into the water and is coupled to at least one compressed-air distribution
installation which is in particular disposed below the hull and which has a
horizontal extent and for generating a bubble curtain below the hull has a
multiplicity of mutually spaced apart outflow openings, provides that the hull
has at least two sub-hulls which are disposed so as to be mutually spaced
apart and connected to one another, and that a void is situated between the
sub-hulls, in the void a first compressed air distribution device is arranged
and adapted to create a bubble curtain at least partially surrounding the free
space, the bubble curtail surrounds the introduction installation and the
object to be introduced into the underwater bed, and wheras a second
compressed air distribution device extends around the outer periphery of the
hull. On account of the design embodiment of the void between the sub-
hulls, it is possible for a post, a pylon, or another object which is to be
anchored to or in the underwater bed, or else another drilling device, to be
handled in a controlled manner and for improved acoustic damping to be
simultaneously achieved by way of a bubble curtain. The bubble curtain
extends at least partially, preferably completely, around the void and
circumferentially surrounds the introduction installation, or the object to be
introduced into the underwater bed, respectively. On account of the disposal
of the introduction installation within the void between the sub-hulls, the
watercraft becomes part of the hydraulic acoustic damping installation and
forms the upper completion of the bubble curtain. The bubble curtain which
is generated below the hull by the compressed-air installation, rises upward
toward the surface and there either surrounds the hull or is situated within
the void or surrounds the void between the two sub-hulls, current conditions
permitting. A sub-hull is considered to be individual hulls which are coupled
to one another by one or a plurality of transverse supports or cross members,
in a manner similar to a catamaran, or else each of the two forwardly
protruding legs in the case of a U-shaped hull shape. A sub-hull is likewise
considered to be present when a manhole is present in a watercraft and an

opening through which the access to the body of water is enabled is present
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in the manhole floor or in the floor. The sub-hulls in this instance extend in
the region beside the opening or the manhole.

The compressed-air distribution installation preferably configures a closed
circumference, preferably closed around the object to be introduced, such
that a circumferentially closed bubble curtain can be created about the
introduction installation and about the object to be introduced into the
underwater bed.

The compressed-air distribution installation can be configured as a tube or
hose through which the compressed air from the at least one compressor is
directed. For generating a bubble curtain, the mutually spaced apart outflow
openings are preferably configured having identical mutual spacings in the
tube or hose. Outflow openings having dissimilar flow cross sections or
diameters can be disposed or configured in the compressed-air distribution
installation so as to be able to generate dissimilar bubble sizes. The outflow
openings having dissimilar diameters and outflow cross sections can be
distributed uniformly across the circumference of the compressed-air

distribution installation so as to generate a uniform bubble curtain.

Ballast installations for enabling lowering of the compressed-air distribution
installation and simultaneously for avoiding buoyancy or rising when
introducing compressed air can be disposed on the compressed-air
distribution installation. In principle, the compressed-air distribution
installation can be configured so as to be buoyant and lowerable. The
buoyancy is provided in particular by buoyancy panels on the compressed-
air distribution installation, said buoyancy panels being able to be flooded for
lowering. The compressed-air distribution installation has in particular a
frame which is either autonomously buoyant and can be lowered by way of
ballast panels, or which has buoyancy panels which hold the frame and the
components disposed thereon, such as a support element or support
elements, hydraulic acoustic damper elements, or other installations, above
water. The frame can be configured so as to be divisible. The frame can have

a lowerable part and a buoyant part, the bubble curtain being able to be
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configured therebetween. The lowerable part can be coupled to the buoyant
part by way of a support element or a plurality of support elements to the
buoyant part such that a tubular structure results upon lowering on which
hydraulic acoustic dampers are disposed, for example. The hydraulic
acoustic dampers can be air-filled hollow panels or panels filled with a foam
material, which preferably have a flexible and/or elastic casing.

The compressed-air distribution installation by way of at least one holding
installation is preferably fastened so as to be lowerable on the hull of the
watercraft, for example by way of winches, cables, or chains or ropes, such
that the compressed-air distribution installation can be lowered when
required and optionally be lifted again from the underwater bed and be fixed
to the hull or lifted onto the watercraft. It is thus possible for maintenance
works to be carried out, the watercraft to be moved to a further construction
site, or the compressed-air distribution installation to be stored on or on top
of the watercraft.

It is provided that a compressed-air distribution installation extends around
the entire external circumference of the hull, thus that the two sub-hulls, like
the void present between the sub-hulls, are surrounded by the compressed-
air distribution installation. The compressed-air distribution installation in this
embodiment forms an external framework for the watercraft such that the
hull is situated within the bubble curtain when the bubble curtain rises
vertically. Said compressed-air distribution installation is also be used in
combination with at least one further compressed-air distribution installation
which is situated within the void or within the void has been lowered onto the
bed of the body of water.

The void between the sub-hulls can be completely surrounded by the sub-
hulls such that a passage through which the introduction installation or the
component to be anchored in the bed of the body of water can be launched
into the water and anchored in the bed of the body of water is situated in the
bottom of the ship. A compressed-air distribution installation can likewise be

lowered through the passage. The two sub-hulls can however also be
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coupled to one another by way of at least one cross member, in a manner
similar to a catamaran, so as to configure a larger void between the two sub-
hulls. A lateral free access is obtained in the case of only one cross member,
in particular when viewed from the bow or the stern. If the cross member or
the cross members are disposed above the waterline, the void forms a
passage. On account thereof, buoyant objects which are to be anchored in
the bed of the body of water, for example, can be moved between the sub-
hulls without there being any restriction in terms of the length of the object.
In this instance, a lifting installation or a holding installation by way of which
the object to be anchored is held on the watercraft while the end that is not
being held is lowered and is anchored at the envisaged location in the bed
of the body of water is disposed on the watercraft. The hull shape of the
watercraft can also be configured so as to be U-shaped, having two sub-
hulls which are directed to the front and which are permanently connected to
one another by a transverse hull. The control installation for the watercratft,
a crane installation, as well as for the introduction installation can be
disposed on the transverse hull. The transverse hull can also support at least
part of the introduction installation.

In order either to minimize the bubble curtain, or else to generate a smaller
bubble curtain which is situated closer to the object to be anchored in
addition to a bubble curtain that surrounds the complete hull, it is provided in
one refinement of the invention that the compressed-air distribution
installation or a further compressed-air distribution installation surrounds
only the circumference of the void. In as far as the void is not completely
enclosed by the hull, thus has a lateral access, the compressed-air
distribution installation bridges the at least one lateral access or the plurality
of lateral accesses so as to configure a circumferentially closed bubble
curtain which has a circumference that is smaller than the circumference of

the entire watercratft.

In order to achieve further improved acoustic damping, it is provided in one
refinement of the invention that at least one support element which laterally

surrounds the object to be anchored and which preferably completely
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circumferentially surrounds the object to be anchored is disposed below the
hull of the watercraft. By completely surrounding the object to be anchored
by way of the support element or the support elements, the bubbles of the
bubble curtain can in this instance be guided and be prevented from being
laterally deflected, for example. The at least one support element, apart from
completely encasing the object to be anchored, can also only partially
laterally surround the object to be anchored. A plurality of support elements
which are disposed below the hull and which in each case partially surround
the object to be anchored can also be disposed or configured, said plurality
of support elements conjointly configuring a support element structure which
in its entirety laterally surrounds the object to be anchored. Gas-filled flexible
damper elements which can be configured in arbitrary shapes, for example,
as hollow spheres, foam elements, filled hoses, or hollow panels, or foam
panels, can be fastened to the at least one support element. An
active/passive system for minimizing underwater acoustics is provided by

way of the combination of a bubble curtain and damper elements.

The at least one support element is preferably capable of being passed
through by a flow of the ambient water, that is to say that said at least one
support element does not configure a closed or almost closed surface, such
that only a minor flow resistance is provided by the support element.

In one refinement of the invention it is provided that a plurality of support
elements are disposed in a telescopic manner on one another, so as to be
able to provide either a multi-layer casing or, by deploying or retracting the
support elements into one another, enable easy adapting to the respective
conditions in the case of dissimilar water depths. To this end, the support
elements are preferably equipped with dissimilar diameters which are graded
such that the external diameter of the respective inner support element is
smaller than the internal diameter of the surrounding support element. In the
case of cross sections that are not round, mutually corresponding internal
and external dimensions are provided in such a manner that the support
elements are mounted so as to be displaceable into one another in order for

the length of the overall support element to be modified.
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The support element which is configured, for example, as a net, a tubular
steel construction, a plate construction, and/or as a mesh, can be fastened
to a frame which is disposed below the hull and for configuring a hydraulic
acoustic damping installation is lowered onto the bed of the body of water.
Apart from the support element which is fastened to the frame and for
mounting can be mounted within the frame which may have a U-shaped
cross-section, a compressed-air distribution installation can be mounted in
or on the frame or in a separate frame from a dimensionally stable material.
The respective frame at least partially surrounds the component to be
anchored and ensures weighting of the support element as well as the
compressed-air distribution installation. Moreover, the frame establishes
contact with the bed of the body of water. In a combined disposal of the
compressed-air distribution installation and the support element in the frame
it is possible for only one of said components to be in each case disposed in

a frame.

Apart from the U-profile, other profile shapes can also be provided for the
cross section of the frame, for example so as to receive therein the support
element or the compressed-air distribution installation, or a plurality of
support elements and compressed-air distribution installations. A T-profile,
an H-profile, or a combination of a U-profile having a T-profile disposed
therebelow, can thus be provided. In this instance, the support element and
the compressed-air distribution installation or compressed-air distribution
installations can be disposed in the respective separated regions of the
frame, so as to be separately fastened and fixed to the frame in said regions.
The frame can be part of the compressed-air distribution installation.

The frame is preferably fastened so as to be lowerable on the hull, in
particular by way of motor-operated winches or other lifting installations.
Holding installations such as ropes, chains, or cables can connect the
watercraft to the frame. It is also possible for the coupling of the watercraft
to the frame to take place solely by way of the support element. The frame
can have buoyancy panels which can be filled with air or another gas so as
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to facilitate floating and recovering of the compressed-air distribution

installation.

The frame can be configured so as to be foldable or collapsible, so as to
enable components already anchored in the ground or standing upright
therein to be able to be surrounded by the frame and thus the bubble curtain,
or the support element, respectively. The frame in this instance is moved
close to the object to be anchored in the folded-out state, and is subsequently
folded, moved, displaced or collapsed such that the compressed-air
distribution installation and/or the support element surround/surrounds the
object to be anchored in an ideally fully circumferential manner so as to
ideally enable hydraulic acoustic damping on all sides.

The frame can be configured from interconnected segments, wherein the
connection locations of the segments permit a mutually relative movement
of the segments. Apart from a collapsible design embodiment or foldable
design embodiment, a mutually displaceable mounting of a plurality of frame
components is also possible, so as to generate an ideally closed

circumference of the frame.

The frame for opening or closing can be assigned a drive for folding out,
unfolding, or displacing the frame for opening or closing.

Outflow openings in the compressed-air distribution installation can be
oriented in dissimilar directions so as to generate a wider bubble curtain, or
else a bubble curtain having two radii, for example when the outflow
openings are oriented so as to be substantially horizontal in mutually
opposite directions. The bubble curtains can extend upward to the water
surface within and/or outside the support element or the support elements,
depending on the disposal of the outflow openings and on the alignment of
the openings toward the inside, the outside, or in both directions.

A plurality of compressed-air distribution installations can be disposed at

dissimilar heights, wherein the compressed-air distribution installations in
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one refinement at dissimilar heights have outflow openings of dissimilar sizes
and/or dissimilarly high internal pressures, so as to on account thereof
achieve a variation in terms of the acoustic damping on dissimilar levels. In
principle, it is also possible for a single compressed-air distribution
installation in regions to also have outflow openings of dissimilar sizes, for
example when current conditions or preferred directions of acoustic

dissemination are to be considered.

Disclosed is a compressed-air distribution installation per se, such as has
been described above. The compressed-air distribution installation is able to
be attached to a watercraft and is at least partially lowerable such that a
bubble curtain can be configured in the region of the watercraft below the
hull. The compressed-air distribution installation can also be autonomously
buoyant. As ballast for the compressed-air distribution installation which can
be configured as a hose, the latter can be provided with a chain or other
ballast elements so as to avoid unintentional floating of the compressed-air
installation. A frame as part of the compressed-air distribution installation can
be configured so as to be lowerable. Compressors for generating
compressed air can be disposed on the buoyant part of the compressed-air
distribution installation so as to be able to provide an autonomous module
for hydraulic acoustic damping.

Exemplary embodiments of the invention will be explained in more detalil
hereunder by means of the appended figures in which:

figures 1 to 4 show various sequence phases of anchoring a
component in a bed of a body of water;

figure 5 shows a plan view of a watercraft when preparing an
anchoring;
figure 6 shows a plan view of a watercraft according to figure 3;

figure 7 shows plan views of hull variants;
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shows a first design embodiment of an acoustic
damping installation during the anchoring;

shows a combination of hydraulic acoustic damper
elements and a bubble curtain;

shows a lateral view and a plan view of a variant of the

acoustic damping installation;

shows a frontal view of figure 10;

shows a detailed view of the acoustic damping
installation according to figures 10 and 11;

shows a variant of figure 11;

shows a variant having a bubble curtain surrounding the

watercraft;

shows a detailed view of a bubble curtain;

shows a frontal view of figure 14; and

shows a comprehensive illustration of the acoustic

damping installations on a watercratft.

Figures 1 to 4 show various phases when installing an object 70, in the

exemplary embodiment illustrated a post, to be anchored in water, said

object 70 intended to be anchored in a bed of a body of water 3 below a

water surface 2. A watercraft 1 in the form of a ship which has a hull 10 on

which an introduction installation 20 in the form of a pile hammer is disposed

is provided to this end. The introduction installation 20 by way of a cable pull

system having a drive is held on a framework or a crane on the hull 10 and

is situated in a standby position. The object 70 to be anchored on the bed of
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the body of water 3 is configured so as to be initially buoyant and at one end
is lifted from the water by way of a crane installation. A frame 80 which by
way of holding installations 47 is fastened so as to be lowerable on the crane
installation, in particular on a cross member, is fastened above the crane
installation. The post 70 in figure 1 is partially lifted from the water and is
almost situated in the upright position from which it is to be winched down
onto the bed of the body of water 3. The frame 80 is situated in an initial
position above the object 70 and contains installations for damping hydraulic
acoustics and optionally for generating a bubble curtain.

Figure 2 shows the object 70 in an upright position above the location on the
bed of the body of water 3 where the post 70 is to be introduced, in particular
piled. The frame 80 is situated in a lowered position level with the surface of
the body of water 2 and has been lowered on ropes, belts, or chains.

The post 70 in figure 3 is situated in the desired position on the bed of the
body of water 3, the frame 80 having the holding installations 47, for example
ropes, which are fastened to winches on the hull, as well as a tubular support
element 60 have been winched down. The tubular support element 60, in
particular configured as a net or mesh, extends in a fully circumferential
manner about the post 70; the holding installations 47 run so as to be
substantially parallel with the longitudinal extent of the post 70.

Figure 4 shows that the watercraft 1 in a next phase has moved somewhat
forward such that the introduction installation 20, for example a hammer, is
disposed above the post 70 and is placed on top of the latter. The piling of
the post 70 can commence in such a position. The hydraulic acoustics
generated by the piling during the piling using the introduction installation 20
is damped by damper elements (not illustrated) which are designed, for
example, as gas-filled flexible damper elements and are fastened to the
support element 60. The support element 60, conjointly with the damper
elements, is accommodated within the frame 80 or the so-called box when
the frame 80 is situated on the watercraft and is winched down to the bed of

the body of water 3. To this end, the frame by way of holding elements 47 is
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winched down by the crane installation on the watercraft 2 and optionally
separated therefrom, wherein the frame by way of other holding elements 47

is fastened to the hull 10 or remains coupled to the latter.

Moreover, compressors by way of which the compressed air is directed
through a compressed-air line to a compressed-air distribution installation
are disposed on the hull 10 of the watercraft 1, said compressed-air
distribution installation in one variant of the invention likewise being situated
on or in the frame 80. A bubble curtain which for avoiding any further
minimizing of the noise pollution on account of the object 70 being introduced
extends around the object 70 to be anchored is thus generated during the
introduction procedure of the post 70, for example by piling or drilling. The
bubble curtain within and/or outside the support element can move upward
to the water surface 2. The support element 60 is configured such that water
can pass through the intermediate spaces in the support element which is in
particular configured as a net or mesh. The damper elements can be situated
within or outside the tubular support element 60 and also be fastened to the
latter on both sides. The hydraulic acoustic damping installation can thus be

designed and used with as well as without a bubble curtain.

Upon anchoring of the object 70 in the bed of the body of water 3, the frame
80 conjointly with the damper elements, optionally the compressed-air
distribution installation, as well as the support element 60, is pulled to the
surface by way of the holding installations 47. This takes place by way of
winches or the like which are disposed on the watercraft 1.

Figure 5 shows a variant of the invention in which the frame 80, as opposed
to figure 1, is not situated above the lifted post 70 on the crane installation,
but is already fixed to the hull 10, corresponding to the terminal position in
figure 2. It can be seen in figure 5 that the hull 10 is composed of two sub-
hulls 11, 12 which are connected to one another by way of a cross member
13. A void 15 from which the object 70 can be winched down into the water
and introduced into the bed of the body of water 3 and be anchored therein

is configured between the two sub-hulls 11, 12. The frame 80 is situated
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within the void 15 which has at least one front access 16 such that the object
70 to be introduced can protrude forward beyond the hull 10 when said object
70 is to be transported in a floating manner. In principle, it is also possible
for the hull 10 to be configured so as to be also closed at the bow such that
the void 15 is surrounded by sub-hulls on all sides. Likewise, two cross
members 13 disposed above the water line 2 on the sub-hulls 11, 12,
conjointly with the sub-hulls can completely surround the void 15 in the plan
view, but below the cross members 13 enable a passage which is directed
in the longitudinal extent of the hull 10 and has an access 16 at the bow and
at the stern. Alternatively, the void 15 is enclosed on all sides up to the water
surface 2 by the hull 10 or the sub-hulls. The object 70 or post to be
introduced in this instance is either not longer than the void 15 which is
situated in the ship and has no floor and permits the object 70 to be lowered,
or the object 70 is handled in a different manner and is winched down upright

through the void 15 in the direction of the bed of the body of water 3.

It can be seen in figure 5 that the frame 80 is composed of a plurality of
segments 85 which are mounted in an articulated and/or displaceable
manner on one another. The segments 85 in the illustrated phase of the
introduction of the object 70 are mutually mounted such that the object 70
can be introduced into the opened frame 80. This takes place by lifting the
object 70 at one end, and lowering and pivoting the other end about the

upper center of rotation.

The position resulting on account thereof, prior to the object being introduced
into the bed of the body of water, is illustrated in figure 6. The object 70 to
be introduced is situated in an upright position and is placed onto the bed of
the body of water 3. The frame 80 is closed and surrounds the post or object
70 in a fully circumferential manner. The frame 80 is subsequently lowered
by way of winches or the like onto the bed of the body of water 3, and lowered
by way of holding installations 47 as previously described in figures 1 to 4.
After the winching-down and the lowering, the object 70 by way of the
introduction installation 20 is then anchored in the bed of the body of water
3.



10

15

20

25

30

DK/EP 3661842 T3

15

Two variants of the hull shape are illustrated in figure 7. The upper illustration
shows a conventional hull shape 10 having a central manhole which enables
a passage toward the body of water. The hull bottom in the region of the
manhole is removed or removable such that the object (not illustrated) can
be introduced through the watercraft into the bed of the body of water. The
void 15 is situated within the hull 10; the sub-hulls 11, 12 run to the left and
the right of the void 15. The lower illustration shows a hull 10 as in figures 5
and 6, but having two cross members or transverse supports 13 which
extend above the two sub-hulls 11, 12 running in parallel. The void 15 in the
plan view is surrounded by the cross members 13 and the sub-hulls 11, 12.

The watercraft 1 having the two sub-hulls 11, 12 as well as the cross member
13 is schematically illustrated in figure 8. The object 70 to be introduced is
situated in the upright position; the frame 80 has already been winched down
onto the bed of the body of water 3, and the support element 60 in the form
of a tubular net having the holding elements 47 reaches from the frame 80
to the surface of the body of water 2 and circumferentially surrounds the
object 70. Damping elements 65 (not illustrated) are fastened to the support
element 60 which is configured as a net or mesh. The support element 60
represents the first measure for acoustic damping when introducing the
object 70 into the bed of the body of water 3. In addition to the support
element 60, a bubble curtain within or outside the support element 60 can

be provided by way of a compressed-air distribution installation.

A variant of the invention, in which the frame 80 is disposed at a larger
spacing about the object 70 to be introduced is shown in figure 9. The mesh
width of the support element 60 which extends from the frame 80 to the water
surface 2 is larger than that of the support element 60 which in figure 8 has
a circular cross-section and is situated close to the object 70 to be
introduced. The damping elements 65 which are fastened to the support
element 60 can be seen in figure 9. It can likewise be seen in figure 9 that a
bubble curtain 50 is used in combination with the gas-filled flexible damping
elements 65. The bubble curtain 50 is created by compressed air which by
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way of a compressed-air distribution installation on the frame 80 is
configured circumferentially around the support element 60.

Figure 10 shows the design embodiment according to figure 9, in which the
frame 80 is lowered onto the bed of the body of water 3, in a lateral view and
in a plan view. The right illustration shows a partial sectional illustration of
the watercraft 1 having the sub-hull 11 on which compressors 30 are
disposed, said compressors 30 by way of compressed-air lines 40 pumping
compressed air to the frame 80 situated on the bed of the body of water 3.
The compressed-air lines 40 open into a compressed-air distribution
installation 45 which in the exemplary embodiment illustrated is configured
so as to fully encircle the frame 80. The compressed-air distribution
installation 45 can be fastened in or to the frame 80, and in the case of a fully
circumferential disposal distributes the compressed air about the object (not

illustrated) to be anchored in the bed of the body of water 3.

It can be seen in the left illustration of figure 10 that the support element 60
is disposed within the frame circumference and the compressed-air
distribution installation 45 thus configures a closed circumference. On
account of the closed circumference it is possible for a closed bubble curtain
50 to be generated within the void 15 between the sub-hulls 11, 12. The
bubble curtain 50 thus runs on the internal side of the sub-hulls 12 and

bridges the spacing between the two sub-hulls 11, 12.

Figure 11 shows the variant according to figure 10 in a front view, conjointly
with an object 70 which is to be introduced but has not yet been lifted and
which is situated in a floating manner between the sub-hulls 11, 12. It can be
seen in figure 11 that the support element 60 frontally does not extend to the
water surface, while the support element 60 on the lateral edges which run
parallel with the longitudinal extent of the sub-hulls, reaches to the water
surface 2. On account of the height of the support element 60 that is lower
toward the bow, it is possible for the object 70 to be anchored, when being
lifted, to be transported across the upper periphery of the support element

60 without having to lift the entire object completely out of the water. This
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facilitates the positioning of the object 70 to be anchored. The object 70 is
situated in the void 15 between the two sub-hulls 11, 12 and at the side of
the bow protrudes forward beyond the latter. Two compressed-air
distribution installations 45 can be disposed on dissimilar levels; the
compressed-air distribution installation 45 on the upper completion of the
transversely running support element portion can simultaneously serve for
transverse stabilizing and, by virtue of an additional compressed-airflow
which by way of the compressors 30 and the compressed-air lines 40 is
directed into the compressed-air distribution installations 45, leads to an
increased bubble density. The bubbles 50 exit the compressed-air
distribution installation 45 within and outside the support element 60 and rise
to the top.

A detailed view of the compressed-air distribution installation according to
figures 10 and 11 is shown in figure 12. A frame 80 which can be configured,
for example, as a U-shaped fully encircling frame, is connected to the
winches on the watercraft by way of holding elements 47, for example a steel
rope, and by way of said holding elements 47 can be lifted or lowered. A
support element 60 which extends upward in the direction of the water
surface and on which, or in which, hydraulic acoustic damper elements 65 of
dissimilar sizes are disposed is disposed within the frame 80. The damper
elements 65 are flexible and gas-filled; said damper elements 65 can be
configured as hollow panels or foam panels. The frame 80, the support
element 60, the holding elements 47, and the hydraulic acoustic damper
elements 65 can be part of the compressed-air distribution installation.

A weight or a ballast installation 90 which is configured as a T-support and
by way of the transverse leg is fastened on the frame 30 so as to be oriented
toward the base is disposed below the frame 80. Two compressed-air
distribution installations 45 are disposed in the intermediate space between
the base of the frame 80 and the T-support in the illustrated example, outflow
openings 46 being configured in said compressed-air distribution
installations 45. The compressed-air distribution installations 45 can be

configured as pipes or hoses; the outflow openings 46 in the exemplary
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embodiment illustrated point in mutually opposite directions such that a
bubble curtain 50 is created on both sides of the support element 60, thus
on the internal side and on the external side in the case of a closed
circumference of the support element. The outflow openings 46 can also be
directed downward such that the compressed air is directed in the direction
toward the bed of the body of water 3, so as to generate an ideally continuous
bubble curtain 50 from the bed of the body of water 3 up to the surface of the
body of water 2.

A variant of a watercraft in which a total of three compressed-air distribution
installations 45 are disposed at three different heights is shown in figure 13.
The frontal view in which the compressed-air distribution installations 45 run
in each case transversely to the longitudinal extent of the sub-hulls 11,12 is
shown in the exemplary embodiment illustrated. The compressors 30 pump
in each case compressed air through the compressed-air lines 40 to the
compressed-air distribution installations 45 which, apart from a pure
transverse extent, also extend in a fully circumferential manner around the
object 70 to be introduced (not illustrated), or around the frame 80, or the

support element 60 of closed configuration.

A third variant of a watercraft in which a compressed-air distribution
installation 45 is disposed externally around the circumference of the
watercraft 1 is shown in figure 14. Here too, compressed-air lines 40 from
compressors 30 lead to the compressed-air distribution installation 45 in
which outflow openings 46 (not illustrated) are disposed in dissimilar
directions or else in identical directions at dissimilar or identical mutual
spacings, so as to generate a bubble curtain 50. The bubble curtain 50
extends around the entire watercraft 1, thus about the two sub-hulls 11 and
the void 15 formed between the sub-hulls 11, 12, while including the void 15.
In so far as no frame is disposed on the compressed-air distribution
installation 45, said frame being lowerable by way of holding installations 47,
separate ballast elements or ballast installations 90 for holding the
compressed-air distribution installation 45 on the bed of the body of water 3

can also be disposed on the compressed-air distribution installation 45.
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Figure 15 shows a variant of a watercraft according to figure 14, in which the
compressed-air distribution installations 45 are disposed in an H-support, in
a detailed view. The compressed-air distribution installations 45 can be
configured as pipes or hoses; the frame 80 by way of the holding elements
47 is configured in the form of lowerable or liftable chains or ropes. The frame
80 can be configured in an encircling manner; alternatively, only frame
segments can also be configured which by way of the compressed-air
distribution installations 45 are connected to one another so as to be
movable on one another or else be separate from one another. The frame
80 simultaneously serves as a weight for holding the compressed-air
distribution installations 45 having the outflow openings 46 on the bed of the
body of water when compressed air is introduced by way of the compressed-
air line (not illustrated) and, for configuring a bubble curtain 59, is pumped
out of the outflow openings 46. The outflow openings 46 can have dissimilar
diameters so as to generate dissimilarly sized bubble diameters in the
respective bubble curtain 50. Likewise, dissimilar pressures can prevail
within the respective compressed-air distribution installations 45, so as to
modify the bubble pattern of the bubble curtain 50.

A further variant of a watercraft in which the externally encircling bubble
curtain 50 is generated by way of three compressed-air distribution
installations 45 which are disposed on dissimilar levels around the entire
watercraft 1 is shown in figure 16. The externally encircling bubble curtain
50 thus represents the third stage of the hydraulic acoustic damping; the
bubble curtain 50 in this instance is positioned so as to be relatively far away

from the acoustic source.

All three components of the hydraulic acoustic damping are shown conjointly
with the watercraft 1 in figure 17. The object 70 to be introduced, for example
a post, by way of the introduction installation 20 is piled into the bed of the
body of water 3 between the two sub-hulls 11, 12. A support element 60
having damper elements 65 is disposed directly around the post 70. The first
support element 60 extends from the bed of the body of water 3 to the water

surface 2 and can optionally bear on the bed of the body of water 3.
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A second support element 60 is disposed so as to be somewhat further away
therefrom, thus so as to be radially spaced apart from the first support
element 60. This support element 60 on the base side is also mounted on a
rectangular frame 80 and extends to the water surface 2. Damper elements
65 which can be composed of gas-filled hollow panels or foam-material
elements are fastened to the second support element 60 which configures
an angular cross-section and is disposed within the void 15 between the two
sub-hulls 11, 12. Conjointly with said hydraulic acoustic damper elements 65
and a bubble curtain 50 which by way of a compressed-air distribution
installation 45 on the frame 80 runs from the bed of the body of water 3 to
the surface of the body of water 2, further damping of the noise pollution
created on account of the piling of the post can be effected. A plurality of
compressed-air distribution installations 45 which are disposed at dissimilar
height levels can be provided. The compressed-air distribution installations
45 can have outflow openings 46 which are oriented in dissimilar directions
so as to configure a bubble curtain 50 having double walls which are mutually
spaced apart.

The bubble curtain 50 which is configured externally about the watercraft 1
and which surrounds the hull 10 having the two sub-hulls 11, 12 and the void
15 situated therebetween forms the third damper component. Here too, a
plurality of compressed-air distribution installations 45 can be disposed at
dissimilar heights so as to achieve the desired characteristics of a bubble
curtain 50 by way of dissimilar pressures or dissimilar outflow opening

diameters.
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PATENTKRAYV

1. Vandfartaj med et skrog (10), en derpa anbragt indsaettelsesindretning (20)
til en genstand (70), som skal forankres i vandet, og mindst en kompressor (30)
med mindst en trykluftledning (40), som fgrer ned i vandet, og som er koblet med
mindst en trykluftfordelerindretning (45), som har en horisontal udstraekning og en
flerhed af med indbyrdes afstand liggende udstrgmningsdbninger (46) til
frembringelse af et bobleslar (50) under skroget (10), kendetegnet ved, at skroget
(10) omfatter mindst to delskrog (11, 12), som er anbragt med indbyrdes afstand
og er forbundet med hinanden, og der mellem delskrogene (11, 12) befinder sig
et frirum (15), hvori der er anbragt en fgrste trykluftfordelerindretning (45), som er
anbragt og indrettet til at frembringe et bobleslar (50), som mindst delvis omgiver
frirummet (15), og hvilket bobleslgr ogsé periferisk omgiver henholdsvis indseet-
telsesindretningen og genstanden, som skal indseettes i undervandsbunden, og
hvor der er anbragt et anden trykluftfordelerindretning (45), som streekker sig om
skrogets (10) ydre omkreds.

2. Vandfartgj ifolge krav 1, kendetegnet ved, at trykluftfordelerindretningen

(45) danner en lukket omkreds og/eller er udformet som ror eller slange.

3. Vandfartoj ifolge et af de foregadende krav, kendetegnet ved, at udstram-
ningsabningerne (46) er anbragt med ens afstand fra hinanden.

4. Vandfartgj ifalge et af de foregdende krav, kendetegnet ved, at der er an-
bragt ballastindretninger (90) pa trykluftfordelerindretningen (45).

5. Vandfartgj ifglge et af de foregaende krav, kendetegnet ved, at trykluft-
fordelerindretningen (45) via holdeindretninger (47) er fastgjort nedseenkeligt pa
skroget (10).



10

15

20

25

30

DK/EP 3661842 T3

22

6. Vandfartgj ifglge et af de foregaende krav, kendetegnet ved, at frirummet
(15) er omgivet af delskrogene (11, 12) eller omfatter mindst en lateral adgang
(16), hvor fortrinsvis trykluftfordelerindretningen (45) omgiver omkredsen af fri-
rummet (15) eller er indrettet og anbragt til at danne et periferisk lukket bobleslar
(50), mens den slar bro over den mindst ene laterale adgang (16).

7. Vandfartoj ifalge et af de foregaende krav, kendetegnet ved, at der under
skroget (10) er anbragt mindst et baererelement (60), isaer net, stalrarskonstruk-
tion, plader og/eller gitter, som lateralt omgiver genstanden, som skal forankres,
og flere baererelementer (60) valgfrit er anbragt pa hinanden pa teleskoperbar
made, iseer lejret forskydelige ind i hinanden med forskellige diametre eller ind-

byrdes overensstemmende inder- og yderdimensioner.

8. Vandfartgj ifelge krav 7, kendetegnet ved, at der pa beererelementet (60)
eller baererelementerne (60) er fastgjort gasfyldte, fleksible daemperelementer
(65).

9. Vandfartgjifolge et af kravene 7 eller 8, kendetegnet ved, at trykluftfordeler-
indretningen (45) er anbragt og indrettet sdledes, at den frembringer et bobleslar
(50), som omgiver det mindst ene baererelement (60) og/eller er omgivet af det
mindst ene beaererelement (60).

10. Vandfartgj ifglge et af kravene 7 til 9, kendetegnet ved, at det mindst ene
baererelement (60) er fastgjort pa en ramme (80).

11. Vandfartgj ifelge et af de foregaende krav, kendetegnet ved, at trykluftfor-

delerindretningen (45) er lejret pa eller i en ramme (80) af et formstabilt materiale.

12. Vandfartgj ifglge krav 10 eller 11, kendetegnet ved, at rammen (80) har en
U-profil, H-profil og/eller en T-profil.
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13. Vandfartgj ifolge et af kravene 10 til 12, kendetegnet ved, at rammen (80)
er opbygget af indbyrdes forbundne segmenter (85), hvor forbindelsesstederne
tillader en relativbeveegelse af segmenterne (85) i forhold til hinanden, og/eller
rammen (80) er udformet sammenfoldelig eller sammenklappelig, hvor rammen

(80) valgfrit har tilknyttet et drev til abning og lukning.

14. Vandfartgj ifolge et af de foregaende krav, kendetegnet ved, at udstrom-
ningsabninger (46) er anbragt pa trykluftfordelerindretningen (45) orienteret i
forskellige retninger, hvor fortrinsvis flere trykluftfordelerindretninger (45) er an-
bragt i forskellige hagjder, eller trykluftfordelerindretninger (45) i forskellige hajder
omfatter udstremningsabninger (46) med forskellig starrelse og/eller i drift omfatter

indre tryk med forskellig starrelse.
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