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Description

The invention relates to a device for damping and scattering
hydrosound and/or wave motions in a liquid, particularly water,

by means of at least one envelope body enclosing a gas.

Sound waves propagate very well in liquids, since liguids such
as, for example, water generally have a low damping capacity.
In the sea, sound waves caused by, for example, whales or
underwater construction sites are carried over many kilometers.
Sound waves, however, can be hazardous to the animals in the
water, such as marine mammals or fish. This applies particularly
to artificially generated sound waves. Pile driving gives rise

to particularly powerful acoustic emissions in water.

In addition to increasing shipping traffic, the erection of
offshore wind energy installations is one of the sources of
acoustic emissions in water that will increase in the future and
that impose substantial stresses upon animals. Measures to
reduce the acoustic emissions and to adhere to allowable limit
values are necessary 1in order that animals, in particular
protected species such as, for example, porpoises and seals, are
not adversely affected by technical installations in the sea,

in harbor areas and in other bodies of water.

Acoustic insulation and acoustic damping are known for the
purpose of reducing the propagation of sound and wave motions

in water.

Acoustic insulation is the use of reflective obstacles to impede
the propagation of sound. The strength of the reflection is
dependent on the difference in the wave resistances of the sound-
carrying medium and the impeding medium. This effect 1is
particularly pronounced in the case of acoustic transmission
from water to air and then back from air to water. The reduction
of sound propagation in water using the principle of an acoustic
insulating and shielding air layer is known from DE 103 02 219

Al. The method, disclosed in the document, for reducing the
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transmission of sound and wave motions in the case of an object
in the water relates to realization of the air layer that is to
fully surround the object through, for instance, tubes, air
cushions, foam layers or porous or air-filled films. In each
case, the sound source must be enveloped in a completely form-
fit closed manner in order to achieve the hoped-for acoustic
insulating effect. Even small openings, as in the case of a
door gap or similar to structure-borne sound bridges, reduce the
acoustic insulating effect considerably and render it
ineffective. Depending on the design of the acoustic insulation,
the acoustic insulating effect 1s greatly reduced in the

resonant ranges of the device.

Acoustic insulation thus requires a complete enveloping of the
sound source. In the establishing of relieved foundation
structures or the driving of sheet piling in water, complete
form-fit enveloping is achievable only with a very large amount
of resource, but is usually not achievable. Particularly in the
offshore domain, with the motion of the sea and great depth of
water, the manipulation of acoustic insulation structures 1is
resource-intensive. Only with difficulty can a complete
decoupling, i.e. the placing in the water of a continuous,
vertical air layer that completely surrounds the sound source,
be realized with an economically justifiable resource
expenditure, particularly in the case of water depths of over
ten meters. Reasons for this are the water pressure that is
present and the horizontal forces from the current. A
decoupling, i.e. acoustic insulation, by means of air-filled
hollow bodies, such as that described in the publication DE 103
02 219 Al, always has sound bridges and resonant ranges. Thus,
the air layer at the connection points of the individual hollow
bodies 1is extremely thin, or even discontinuous. Since the
resonant frequency of the hollow bodies is often in the lower
frequency ranges of less than 100 Hz, these frequencies,
typically often generated in the case of drilling and pile-
driving operations, are transmitted or even amplified by the

oscillating hollow bodies.
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Further devices for acoustic insulation are described by Dr.
Manfred Schulz-von Glahn, Dr. Klaus Betke and Dr. Georg Nehls
in their publication "Minderung des Unterwasserschalls bei
Rammarbeiten fir Offshore-WEA - Praktische Erprobung
verschiedener Verfahren unter Offshore-Bedingungen'". Moreover,
a sound scattering and damping method, the so-called bubble

curtain, is also mentioned in the publication.

Acoustic damping, by contrast, is the absorption of the sound,
i.e. the conversion of the mechanical acoustic energy into heat,
whereby the acoustic energy is nullified. The publication US
3,647,022 A discloses a device for damping sound waves in a
ligquid medium, wherein individual sound damper elements are
arranged on a carrier element, a wall of a vessel that
accommodates the liquid medium constituting the carrier element

that absorbs the resulting sound pressure.

In the case of liquids, which as a medium have a low damping
capacity, the sound can also be damped, for example, by the
oscillations of a multiplicity of gas bubbles. The sound
excitation in the range of the natural frequency of the
individual gas bubble results in a very effective reduction of
the sound amplitudes, both through scattering and through
absorption of the sound. The natural frequency of a gas bubble
in this case is dependent, inter alia, on the elasticity, the

pressure and the diameter of the gas bubble.

Curtains of gas bubbles have already been applied successfully
in pile-driving operations in shallow water. In addition to the
resonant frequency, the rise velocity of the gas bubbles is also
dependent on the diameter of the gas bubbles. In a curtain
having a mixture of gas bubbles of differing diameters, the
larger bubbles rise very much more quickly. The gas bubbles
that rise up slowly must be shielded from current influences,
by means of appropriate measures. For this, it 1is usual to
employ a so-called guided bubble curtain, in which the curtain
of gas bubbles rises up within a body, the body being impermeable

to current and thus having to absorb the horizontal forces from
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the current acting upon it. A curtain of gas bubbles can be
used to influence the hydroacoustic properties of the medium
water. For this purpose, the gas bubbles are usually obtained
from the ambient air present above the water level and are
produced in the water, wusually in a plurality of planes, by

means of technical egquipment such as pumps and lines.

Each gas bubble is released in the water and held together by
the surface tension of the water. The transmission of the sound
in this case is reduced, in essence, through damping, scattering
and absorption. Such a curtain is produced by means of tubes
and/or pipelines laid on the ground. The tubes and/or pipelines
have openings, of a defined size and quantity, through which gas
is forced into the surrounding water. Usually, the air present
above the water level is used as the gas for the bubbles. This
air is compressed by compressors and conveyed to the tubes and/or
pipelines laid on the ground. The production of such curtains
of bubbles of a defined size and guantity becomes more demanding
as water depth increases, since the volume of the individual
rising bubble is dependent on the water depth. As the gas bubble
rises in the water, the water pressure surrounding the gas bubble
decreases, which results in a considerable change in the size
of the gas bubble, and therefore in the effective frequency
range, and in uncontrolled conditions due to non-controllable
divisions and combinations of the gas bubbles. Since the
resonant frequency of the bubble varies with its volume, it is
necessary for bubbles to be produced continuously at differing
depths, for example every five meters, in order to achieve, to

some extent, controlled conditions of acoustic damping.

The production of a curtain of bubbles for the purpose of damping
sound emissions from industrial installations such as oil drills
or pile-driving operations for wind power installations
necessitates the compression and conveyance of large quantities
of compressed gas. The equipment required for this has a high
energy requirement and high operating costs, which increase as
water depth increases. Sound emissions are transmitted, not

only through the water, but also through the ground, and can
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then be emitted back into the water at a distance from the sound
source. From an economic and ecological point of view, however,
the production of a large-area curtain is questionable. The
curtain is also adversely affected by the currents in the water,
resulting in the bubbles being generated in an uncontrollable

manner and, ultimately, in a less effective acoustic damping.

Document US 3,022,632 discloses a device having the features of

the introductory part of Claim 1.

The invention is based on the object of creating a device by
means of which the transmission and propagation of sound and
wave motions in water can be reduced, the device being such that
it can be used, in a manner that is as simple, fault-free and
controllable as possible, both in motionless waters and in
strong currents and, irrespective of the water depth, has a low
energy requirement and, insofar as possible, gives rise to no
operating costs, and large-scale application is also possible

at low cost.

The object is achieved, according to the invention, by means of
a device according to the features of Claim 1. The further

development of the invention is given by the dependent claims.

There is thus provided, according to the invention, a device
through which water can flow, in particular in the direction of
sound propagation, and which has a multiplicity of envelope
bodies that are at a distance from one other and are each
surrounded by water on all sides. Owing to the individual
envelope bodies, and thus also the individual gas volumes or gas
bubbles, being at a distance from one another, it has become
possible to reduce the transmission and propagation of sound and
wave motions in water by means of industrially prefabricated
envelope bodies, water currents and animals being able to pass
the device without exerting large forces upon the device. The
invention consists in replacing the sound-damping effect of a
conventional bubble curtain, whose individual air bubbles are

held together by the surface tension of the water, by a bubble
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curtain having artificially produced hollow bodies as bubble
envelopes. In this case, water flows around the envelope bodies
on all sides. Ideally, the envelope body is composed of an
elastic material and is filled with air. Expediently, the device
is set up in such a way that the individual envelope bodies are

prevented from rising up.

For this purpose, the device preferably comprises a carrier
element and a mass body. The envelope bodies in this case are
arranged at a distance from one another on the carrier element.
The bubble-type envelope bodies, distributed freely in the water
and arranged on a carrier element, are prevented by the mass
body from rising up. The envelope bodies, however, are not
connected to one another either non-positively or positively or

in a space dividing manner.

Surprisingly, the fact that the envelope bodies are at a distance
from one another makes it possible to reduce sound propagations
in water, also called hydrosound, and wave motions. In this
case, an effect similar to the acoustic damping and acoustic
scattering by means of a bubble curtain is produced. 1In contrast
to the conventional bubble curtains, the gas enclosed by the
envelope body is preferably prevented by the mass body from
rising up in the water. The gas volumes are thus maintained and
do not have to be continuously renewed. There is no need for a
continuous compressed air supply, which, particularly in the
offshore domain and in deep water, is demanding of resources.
Likewise, the environmental conditions prevailing in the water,
such as current or water pressure, exert only a slight influence
upon the device, since water flows through and/or passes around
this device, since the effective volume concentration of the gas
bubbles is in the range of approximately a per thousand. The
envelope bodies in this case are preferably arranged at a
distance radially, axially and in the circumferential direction
from a body emitting hydrosound. In addition, a gas volume
enclosed in an envelope body has a constant mass, and cannot

fuse with another gas bubble, or divide.
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In order that the device does not move to the water surface
because of the buoyancy force of the gas, it 1is preferably
expedient for the device, through the mass body, to have a weight
that i1s equal to and/or greater than the buoyancy force of the
device. The carrier elements to which the envelope bodies are
fastened are realized as a multiplicity of individual cables,
which are fastened, close to the ground, at least indirectly,
for example by means of a net, to at least one mass body. These
carrier elements, which to a very large extent are aligned
vertically, owing to the buoyancy of the envelope bodies, can
move freely horizontally, at least to a limited extent. They
do not constitute any obstacle for fish or other marine 1life,
since the carrier elements yield when an animal swims against

the carrier element or envelope body of the device.

As in the case of the conventional, natural air bubbles in water,
air-filled bubble envelopes, made from a flexible, thin-walled,
elastic material, that are distributed in the water constitute
damped resonators. The sound excitation near the natural
frequency of the envelope body results in a very effective
reduction of the sound amplitudes, both through scattering and
through absorption. Above all, the damping effect is limited
to a range around the natural frequency of the envelope bodies
and to the range above the natural frequency. The natural
frequency here is a function of the diameter, the adjustable

elasticity and the internal pressure of the envelope body.

According to the invention, the diameter of the respective
envelope body for acoustic damping in the case of offshore
construction sites, i.e. for a frequency range from 100 Hz to
1000 Hz, lies in a range from millimeters up to a few
centimeters. For frequencies above 1000 Hz, the suitable
diameters of the envelope bodies 1lie in the range of a few

millimeters and below.

Through the choice of the material and the diameter, the
individual prefabricated envelope bodies can be precisely

matched to the required fregquency range and distributed
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accordingly in the water, around the sound-emitting body, since,
unlike natural bubbles, their position, particularly their
vertical position, in the water, and therefore their

effectiveness does not alter.

Consequently, a substantial advantage is achieved in comparison
with natural bubbles and bubble curtains, since the gas-filled
envelope bodies according to the invention, which are capable
of resonance and have a high damping capacity, can easily be
produced, for example, with diameters of several centimeters and
much greater. In the case of pile-driving operations in water,
in the level determinant lower frequency range from
approximately 50 Hz to 600 Hz, it is precisely bubbles of such
a diameter that very effectively reduce the hydrosound through
resonant oscillations. Moreover, bubbles of such magnitude are
also effective above the respective natural frequency up to the
kHz range, and can thus cover the entire relevant frequency

range.

Large natural Dbubbles are unstable, ascend rapidly and
disintegrate. 1In addition, owing to the quantity of compressed
air required, it 1is difficult to produce them economically.
Since the use of the gas-filled envelope bodies makes it possible
to dispense with a compressed air supply, and in the lower
frequency range they are also capable o0of resonance around
approximately 100 Hz and are very effective, they can also be
used, advantageously, to reduce substantially the hydrosound
emissions of finished offshore constructions such as, for
example, wind power installations in the operating state. The
sound energy radiated under water generally lies within this

frequency range in all operating states.

Moreover, the distribution of the bubbles, or envelope bodies,
in the water renders the water body compressible, whereby the
reduction of the sound amplitudes is improved, both through a
substantially increased effective scattering cross-section and

through absorption of the sound.
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Altogether, the frequency-dependent reduction of a sound wave
passing through the body of water is a function, substantially,
of the natural frequencies, the damping capacity, the
distribution, the concentration of the gas-filled envelope
bodies and the dimension of the device through which the sound
wave passes. In the case of the device according to the
invention, the effective wvolume concentration is even in the

range of a per thousand.

It is advantageous for the device that the envelope bodies can
be positioned vertically in the water and/or horizontally in a
flat manner on the ground. Since the sound waves also propagate
via the ground and can emit into the water at a distance from
the sound source, it is thus possible for the sound propagation
via the ground also to be reduced with 1little resource
expenditure. It is equally possible to cover the ground with
envelope bodies fastened to cables or nets as with cages,
distributed on the ground, in which the gas-filled envelope

bodies are arranged.

It is particularly advantageous that the envelope body is a
flexible membrane composed of a thin-walled, elastic material
having a high damping capacity. The flexibility and elasticity
of the envelope body permit an effective oscillatory excitation
of the gas volume, as in the case of a natural gas bubble. The
use of a material having a high damping capacity increases the

overall damping of the resonantly oscillating gas volume.

It is economical to fill the envelope body with air. On the
other hand, there are particular technical advantages in filling
the envelope body with another gas and/or with a soft, open-pore
and/or closed-pore material having a high damping capacity. It
is thus possible to improve the acoustic properties of the gas

volume or to adjust them according to the intended application.

It is advantageous that the envelope body is composed of an
organic and/or inorganic material. It is possible, for example,

to constitute the envelope body from a bubble alga (Ventricaria
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ventricosa), which grows on the carrier element or on the sea

bed. Other suitable materials are latex or animal intestines.

The carrier element can be constituted, for example, by a woven
fabric band, a cable and/or a net. It is practical for the
carrier element to be flexible. It is particularly easy for the
envelope body, arranged on a cable, to be positioned in the
water, since one end of the cable is fastened to a further
carrier element, net and/or cable having a mass body on the
ground, and the other end of the cable is held on the surface
of the water by a floating body. The envelope bodies can thus
be positioned without difficulty, particularly in the vertical

direction.

It is particularly advantageous that the envelope body is a part
of the carrier element and/or the envelope bodies and the carrier
body are produced as a single piece from the same material. It
is thereby possible to produce a single-piece carrier element
having integrated gas volumes, in which the carrier element then

constitutes the envelope body.

The device is optimized in that the carrier element and the
envelope body are produced as a single piece from a thin, elastic
tube material, the envelope bodies of like and/or differing
sizes being delimited by constrictions or weld webs of the tube
material. Such a carrier element 1is particularly easy to
produce. For example, in this case it is possible for the
carrier element to be realized as a plastic tube, whose
continuity is interrupted at certain intervals by constrictions
or weld webs, the resultant space between the constrictions or
weld webs optionally being fillable with a pressurized gas or

remaining empty.

For a time-limited application, for example in the case of
construction work, it is advantageous that the envelope body
and/or the carrier element is/are produced from a biologically
degradable material. Since such materials decompose without

residue, they can remain in the water after the end of the sound
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emission, without affecting flora and fauna. The use of such
expendable products is also economically efficient, since no

recovery costs are incurred.

It is advantageous that the envelope bodies are provided with
the carrier element for the purpose of fastening to the sound
source. Since the gas volumes enclosed by the envelope body are
put into the water together with the driven pile, it is possible,
partly or entirely, to dispense with separate placing of gas
bubbles, thereby reducing the costs of setting up the
construction site. The envelope bodies fastened directly to the
driven pile disintegrate when they reach the ground, whereby the
gas volume is released, rises up as a natural gas bubble and is
lost. The empty envelope body and the carrier element then
remain on the ground and decompose over time. The envelope
bodies in this case can be fastened, with the carrier element,

to the sound source either singly or in a plurality of layers.

It is advantageous that the device are arranged in the water-
filled interior of a component and/or of a driven pile realized,
in particular, as a steel tube. This enables the device to be
arranged in the component even before the latter is shipped.
There is then no manipulation of the device according to the
invention at the construction site, this significantly improving
the application and, in particular, the cost-effectiveness of

the device.

It proves to be particularly expedient that the carrier element
is arranged in a cage. Such a cage can be prepared industrially
on land, for the specific intended application, and is then
erected at the application site. This provides for the
realization of bubble curtains of any given concentration of
bubbles, as well as greater dimensions of the width, length,

height and diameter of the device.

For optimal exploitation of this property, it is appropriate
that the cage, in its supporting structure, is composed of a

solid material such as metal or plastic and/or that a plurality
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of cages can be arranged and/or fixed above and next to one
another. It is thus possible for the cages to be made from ISO
containers without wall faces, this enabling the cages to be
transported without difficulty on land and to water, and being

extremely cost-effective.

It is extremely useful that the envelope bodies can be fixed in
a cage by means of the carrier elements. Thus, it is possible
for the envelope bodies to be prepared industrially on land for
the gpecific intended application. The envelope bodies can be
filled with gas on land and/or subsequently in the water. In
the cage, the gas-filled envelope bodies are protected in a
simple manner against excessive mechanical load, and can be
transported on land and on water without difficulty. In
addition, the setting-up and recovery of the envelope bodies at
the application site can thus be effected rapidly, and with
standardized equipment. After wuse, the cages are simply

recovered from the water and can be reused.

Another advantageous exploitation of the invention consists in
that at least two cages can be arranged telescopically within
one another. This provides for compact transport on land and

for rapid set-up and dismantling in the water.

It is advantageous that the envelope body has a valve. By means
of the valve, it is possible for the gas pressure in the envelope
body to be altered before, during and/or after an application.
It is particularly advantageous in this case that the valves of
a plurality of envelope bodies are connected to one another.
This enables the gas pressure to be altered simultaneously in a

plurality of envelope bodies.

It is advantageous that each individual envelope body can be
filled individually with a different gas and/or at a different
pressure. Thus, it is possible for each envelope body to be
produced with the required resonance and damping properties,
according to the requirements, such as position, water depth and

sound frequency.
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It is particularly practical that the device is provided with a
floating body. The floating body, which is always on the surface
of the water, enables the device to be transported, laid out and
retrieved in a simple manner, for example in a manner similar

to that of a fishing net.

It proves expedient that the device can be deployed invisibly
under water in coastal protection, for example off the coast,
as a wave Dbreaker in harbor entrances, in order to reduce the
waves. If two groups of envelope bodies, for example in cages,
are set up so as to stand parallel to one another in the water,
an effect is achieved whereby the wave motions between the groups
are reduced, in a manner similar to that of a splitter
attenuator. With such an arrangement it 1is possible, for
example, to reduce the wave motions in relatively open or

unprotected harbors.

It 1is advantageous that individual envelope Dbodies and/or
carrier elements can be filled on-site with a gas, for example
compressed air, for the purpose of supplementing existing
envelope bodies and/or generating buoyancy, stability and/or for
the purpose of spatial development of the device. This enables
the device to be transported as a compact pack to the application
site and, for example, the spatial development of the device
under water to be realized by means of compressed air, without
the deployment of personnel, or with deployment of only a small

number of personnel.

It is advantageous that the device can be used for shielding
hydrosound and waves. This makes it possible, for example, for
seismic investigations of a bed of a body of water to be shielded

against external interference noises.

It has proved expedient that individual envelope bodies or a
plurality of envelope bodies are arranged in a protective
housing, in particular made of a wire mesh or of a dimensionally

stable plastic, the protective housing having at least one
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opening, and the water being able to flow through the protective
housing. This enables the sensitive envelope bodies, for
example made from thin latex, to be protected against damage.
The envelope bodies are subjected to high mechanical loads,
particularly during transport and installation, but can also be
damaged in the water by animals, for example by being eaten, or

by objects transported by the current.

The invention permits various embodiments. To elucidate the
basic principle of the invention, two embodiments thereof are
represented in the drawing and described in the following. 1In

the drawing:

Fig. 1 shows a schematic side view of a device;

Fig. 2 shows a cut and enlarged representation of a portion of

the device shown in Figure 1;

Fig. 3 shows a horizontally cut schematic representation of an
offshore construction site with the device according to the

invention;

Fig. 4 shows a schematic representation of a section through
an offshore construction site with the device according to the

invention, in a first embodiment;

Fig. 5 shows a schematic representation of a section through
an offshore construction site with the device according to the

invention, in a second embodiment.

Figures 1 and 2 show a device 3 having a carrier element 2. 1In
the embodiment represented here, the carrier element 2 is
composed of a multiplicity of tubes made of a plastic film.
Each individual tube is divided into a plurality of portions.
Individual portions are filled with a gas and constitute
pressurized envelope bodies 1 that are at a distance from one
another. The individual portions are divided by weld webs 4.

The portions differ in size. In the embodiment shown here,
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portions that are not filled with a gas have a perforation 5.

Figure 3 shows a schematic representation of an offshore
construction site, cut horizontally in the plane E-E of Figure
4, in which a driven pile 6 is driven into the ground. The
device 3 has a multiplicity of gas-filled envelope bodies 1,
which are at a distance from one another, flexibly connected to
one another, and are each surrounded by water 8 on all sides.
This enables water 8 to flow through the device 3, in particular
in the direction of sound propagation. Thus, water currents and
animals can pass the device 3 without exerting large forces upon
the device 3. The envelope bodies 1 in this case are arranged
at a distance radially, axially and in the circumferential

direction from the body 6 emitting the hydrosound.

Figure 4 shows a schematic representation of a section through

an offshore construction site, in which a driven pile 6 is driven

into the ground 7. The device 3 is arranged so as to surround
the driven pile 6 in the water 8. The device 3 is composed of
a net 9, on which carrier elements 2 are arranged. Envelope

bodies 1 that enclose gas are fastened to the carrier elements
2. The envelope bodies 1 in this case are arranged at a distance
radially, axially and in the circumferential direction from the
body 6 emitting the hydrosound. In order to counter the buoyancy
of the gas, the net 9 is fixed to the ground by means of mass
bodies 10. Above the surface of the water, the net 9 is fastened
to floating bodies 11.

Figure 5, like Figure 4, shows a section through an offshore
construction site, in which a driven pile 6 is driven into the
ground 7. In contrast to Figure 3, the device 3 surrounding the
driven pile 6 in the water 8 is composed of cages 12. The cages
12 are open, and water 8 flows through them, as in the case of
the net 9 in Figure 4. The envelope bodies 1 enclosing the gas
are fastened in the cages 12 by means of the carrier elements 2
clamped in the cages 12. A plurality of cages 12 can be stacked
next to and above one another. Likewise, it is possible to

realize the cages 12 in such a way that a plurality of cages 12
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fit into one another and are drawn apart telescopically at the

application site.
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Patentkrav

1. Indretning (3) til dempning og spredning af hydrolyd og
beglgebevagelser 1 en vaske, isar vand (8), ved hjalp af et
omsluttende legeme (1) der indeslutter en gas, 1 gennem hvilken
indretning (3) wvand (8) kan strgmme, iser 1 retning af
lydudbredelse, og hvilken indretning har et antal omsluttende
legemer (1), der hver er 1 afstand fra hinanden og hver er
omgivet af wvand (8), kendetegnet ved, at hvert omsluttende
legemer (1) kan tilpasses individuelt og/eller hver isar er
tilpasset precist til wvigtige excitationsfrekvenser med det
formal at opnd en hgj dempningsvirkning som fglge af
resonansoscillationer og til akustisk dempning for en frekvens
der ligger 1 intervallet pa fra 100 Hz til 1000 Hz, hvilket
respektive omsluttende legeme har en diameter der ligger i

intervallet pad fra millimeter op til nogle fa& centimeter.

2. Indretningen (3) til dempning af hydrolyd ifeglge krav 1,
kendetegnet ved, at de omsluttende legemer (1) er fleksibelt

forbundet med hinanden, isar ved hijzlp af et bareelement (2).

3. Indretningen (3) til dempning af hydrolyd ifeglge krav 1,
kendetegnet ved, at indretningen (3) har et antal omsluttende
legemer (1), der hver omslutter gas og i afstand fra hinanden,
og har et bareelement (2) og et masselegeme (10), hvilke
omsluttende legemer (1) er anbragt i afstand fra hinanden pa

bareelementet (2).

4, Indretningen (3) til dempning af hydrolyd ifeglge krav 3,
kendetegnet ved, at indretning (3) gennem masselegemet (10) har
en vegt, som er lig med og/eller sterre end indretningens (3)
opdriftskraft.

5. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at de omsluttende
legemer (1) kan placeres lodret og/eller vandret 1 mindst et

plan.
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6. Indretning (3) til dempning af hydrolyd ifglge mindst et
af kravene 2 eller 3, kendetegnet ved, at de omsluttende legemer
(1) er anbragt i en afstand radialt, aksialt og i
omkredsretningen fra et legeme (6), der udsender hydrolyd,
og/eller er forsynet med bareelementet (2) med henblik pa

fastggrelse til legemet (6) der udsender hydrolyd.

7. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at det omsluttende
legeme (1) er fleksibel og sammensat af et tyndvaegget elastisk

materiale.

8. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at det omsluttende
legeme (1) er fyldt med en gas og med et bledt, skumlignende,

abent og/eller lukket poremateriale.

9. Indretning (3) til dempning af hydrolyd ifglge mindst et
af kravene 2, 3 eller 6, kendetegnet ved, at det omsluttende
legeme (1) og/eller Dbareelementet (2) er sammensat af et

organisk, uorganisk og/eller biologisk nedbrydeligt materiale.

10. Indretning (3) til dempning af hydrolyd ifglge mindst et
af kravene 2, 3, 6 eller 9, kendetegnet ved, at det omsluttende
legeme (1) er en del af bareelementet (2) og/eller de omsluttende
legemer (1) og bareelementet (2) fremstilles som et enkelt

stykke fra samme materiale.

11. Indretning (3) til dempning af hydrolyd ifglge mindst et
af kravene 2, 3, 6, 9 eller 10, kendetegnet ved, at bareelementet
(2) og det omsluttende legeme (1) fremstilles som et enkelt
stykke fra et tyndt elastisk regrmateriale, hvor de omsluttende
legemer (1) med lignende og/eller forskellige stegrrelser er
afgrenset af indsnavringer eller svejsebaner (4) af

rgrmaterialet.

12. Indretning (3) til dempning af hydrolyd ifglge mindst et
af kravene 2, 3, 6, 9, 10 eller 11, kendetegnet wved, at
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omslutningslegemerne (1) og/eller bareelementet (2) er anbragt
i et bur (12).

13. Indretning (3) til dempning af hydrolyd ifglge krav 12,
kendetegnet ved, at buret (12) er i sin understgtningsstruktur
sammensat af et fast materiale sasom metal eller plast og/eller

at et antal bure (12) kan placeres over og ved siden af hinanden.

14. Indretning (3) til dempning af hydrolyd ifglge krav 12
eller 13, kendetegnet wved, at de omsluttende legemer (1) kan

fastgeres i et bur (12) ved hjalp af bareelementerne (2).

15. Indretning (3) til dempning af hydrolyd ifglge mindst et
af kravene 12 til 14, kendetegnet ved, at mindst to burer (12)

kan arrangeres teleskopisk inden i hinanden.

16. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at de omsluttende

legemer (1) har en ventil.

17. Indretningen (3) til dempning af hydrolyd ifelge krav 16,
kendetegnet wved, at ventilerne af et antal indkapslingslegemer

(1) er forbundet med hinanden.

18. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at hvert enkelt
omsluttende legeme (1) er fyldt eller kan fyldes individuelt med

en anden gas og/eller ved et andet tryk.

19. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at indretningen er

tilvejebragt med et flydende legeme (11).

20. Indretning (3) ifwlge mindst et af de foregdende krav,
kendetegnet ved, at de omsluttende legemer (1) kan tilpasses, i
deres antal, fordeling, koncentration, arrangement, sterrelse,

diameter og/eller internt tryk til en bestemt opgave.
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21. 1Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at det omsluttende
legeme (1) Dbestar af et bledt, et A&bent og/eller lukket

poremateriale, der har en hgj dempningskapacitet.

22. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregdende krav, kendetegnet ved, at indretningen (3) er
anbragt i det indre af en komponent, der er fyldt med vand (8),
og/eller en piloteringspal, der isar er realiseret som et

stalrer.

23. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at indretningen (3) kan
indsattes wved konstruktion og i driftstilstanden af fardige
offshore-vindenergianlag og andre strukturer, der udsender
hydrolyd i vand (8).

24. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregdende krav, kendetegnet ved, at individuelle
omsluttende legemer (1) og/eller bazrerelementer (2) kan fyldes
pa stedet med en gas, for eksempel trykluft, med det formal at
supplere eksisterende omsluttende legemer (1) og/eller
frembringe opdrift, stabilitet og/eller med henblik pa rumlig

udvikling af indretningen (3).

25. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregaende krav, kendetegnet ved, at indretningen (3) kan
bruges til afskermning af hydrolyd og bglger i kystbeskyttelse,

for eksempel som en bglgebryder i havneindgange.

26. Indretning (3) til dempning af hydrolyd ifglge mindst et
af de foregdende krav, kendetegnet ved, at individuelle
omsluttende legemer (1) eller flere omsluttende legemer (1) er
anbragt 1 et beskyttelseshus, iser fremstillet af et tradnet
eller af en dimensionsstabil plast, hvilket beskyttende hus har

mindst en abning og kan gennemstrgmmes af vandet (8).
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