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(54) Title: DRYWALL CONSTRUCTION FOR RESONANCE SOUND ABSORPTION

(57) Abstract: The invention relates to a drywall construc-
tion (1) for resonance sound absorption. The drywall con-
struction (1) comprises a plurality of drywall profiles (31),
(32), (33), (34) and fixed thereto at least one layer of plaster-
boards (21), (22), (23) having an opening 4 arranged therein.
The drywall construction (1) further comprises a resonance
chamber (41) in fluid connection with the opening (4), the
resonance chamber (41) and the opening (4) having a size
and shape so that sound of predetermined resonance frequen-
cies enters the resonance chamber (41) via the opening (4).
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Drywall construction for resonance sound absorption

The invention relates to drywall constructions for resonance sound absorption. Many
different drywall constructions are used today to form walls and ceilings in the interior of

buildings.

One patrticular example for a conventional drywall construction is a separation wall. The
separation wall is formed by a sub-construction to which plasterboards are screwed. The
fixed plasterboards form a closed layer which is the basis for the application of coating
materials, wall colors, etc. The sub-construction is made by a plurality of drywall profilevs,
each profile being aligned corresponding to the orientation of the finished wall.

A conventional drywall profile has a cross section comprising a first flange portion and
parallel thereto a second flange portion, both flange portions being connected by a base
portion so as to form a u-shape. The plurality of drywall profiles are arranged so that the
first flange portions allow for fixing a first layer of plasterboards thereto, and the second
flange portions allow for fixing a second layer of plasterboards thereto, which means that
the flange portions are arranged in a common plane. The size of the base portion

defines the distance between both layers of the attached plasterboards.

Such a layer of plasterboards can be a single layer, a double layer or a multiple layer of
plasterboards. Additional layers are sometimes preferred to increase the physical

properties of the entire construction.
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A high quality example for the plasterboard is the KNAUF gypsum plasterboard with the
product name “diamond” which provides an excellent overall quality. However, the
meaning of the term “plasterboard” is understood to be very broad so as to include
gypsum plasterboards of specific characteristics, like fire resistance, etc. The term
“plasterboard” is defined herewith so as to include plate shaped building panels which

can be applied to a drywall sub-construction.

Acoustics in a room can be influenced by the installation of specific drywall
constructions, like acoustic walls or acoustic ceilings. Acoustic walls do acoustically
separate two rooms so that noise generated in one room is attenuated by the wall so as
to be less perceivable in the other room. The use of such acoustic walls provides strong

attenuation compared to other wall types.

Room acoustics deal with sound behavior in an enclosed space. The soundwave
propagates in the enclosed space of the room and is reflected at the walls, floor and
ceiling. The acoustics of a room can be changed by attenuating the sound wave.
Attenuation of sound waves can be achieved in many ways, inter alia by damping,

diffusion, reflection or absorption.

For example in the widely used drywall construction of an acoustic ceiling, the sound is
attenuated by reflection. The sound wave propagating in the room enters the space
behind the plasterboard via perforations formed in the plasterboard. in the space behind
the plasterboard sound waves propagate and are reflected at the surfaces (e.g. raw

ceiling) and peters out in the space between the plasterboard and the raw ceiling.

It is generally possible to achieve sound attenuation by way of acoustic resonance
sound absorption, either. A resonant absorber damps the sound wave by reflection
thereof. One example for a resonant absorber is a plate resonator which is described in
the prior art document DE19506511. The plate resonator is used for damping sound of

low frequencies in a room, like a concert hall. The plate resonator basically consists of a
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thin front plate with low internal friction and a thick back plate with high internal friction

which are firmly connected to each other.

The plate resonator has the disadvantage that it needs much space to be mounted at
the surface of the wall. A further disadvantage is the visual appearance since the plate
resonator covers a huge portion of the wall and makes a very technical optical

impression.

Another example for a resonant absorber is a Helmholtz resonator. This technique is
known from ancient times when clay jugs where arranged in churches to provide a
resonant volume for improving the acoustics. The Helmholtz resonator couples sound
waves into the volume of a resonance chamber via an opening in the chamber. The
sound absorption is achieved for frequencies close to the resonance frequency of the
Helmholtz resonator which is related to the size and shape of the volume of the chamber
and of the size and shape of the opening through which sound enters the resonator
chamber. The damping effect occurs for frequencies which are a muitiple of the
resonance frequency (1., 2., 3., ... order harmonics) as well. Wherein damping intensity
decreases for an increasing higher order of the resonance frequency.

The object of the invention is therefore to provide a drywall construction for resonance
sound absorption which overcomes or at least reduces the problems in the prior art. A
further object is to provide a drywall construction particularly capable of attenuating

sound in the low frequency spectrum.

The problem is solved by a drywall construction for resonance sound absorption
according to the independent claim. Further advantageous embodiments form the

subject matter of the respective dependent claims.

A drywall construction for resonance sound absorption according to the invention

comprises a plurality of drywall profiles and fixed thereto at least one layer of
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plasterboards having an opening arranged therein. The drywall construction furthe"r L
comprises a resonance chamber in fluid connectlon with the openmg Size and shape of o
the resonance chamber and the opening are dimensioned such that at Ieast one

resonance frequency of the resonance chamber conforms to at least one frequency of

: sounds to be absorbed.

The drywall construction is capable of attenuating sound propagating in a room bythat )
the sound enters the resonance chamber via the opening. The size and shape “'Q'_fl'__th'e
resonance chamber is chosen to attenuate sound with predetermined frequencies.. In
specific examples, the size and shape of the opening and the resonance chamber is

‘chosen accordlngly The frequencies are predetermined insofar as for example in’ the

case of that sound of a predetermined frequency below 125 Hz is to be attenuated the -

size and shape can be chosen either by experiment or by calculation.

Advantageously the drywall construction has the resonance chamber of a size of V=

c?

2 lfz’ wherein c |s the sound velocity in air (i.e. 340 m/s), s is the cross-section of the
opening, | is the thickness (deepness) of the opening and f the frequency to be

absorbed.

It is preferred if the resonance chamber has a size V for the attenuation of sound of a -
frequency f < 125 Hz, wherein the opening has a size of the dimensions s = 0,01 mx 0,1
m and | = 0,025 m (thickness of a double layer). The dimensions of the resonance
chamber in the wall can be thickness t = 0,1 m and width d = 0,6 m, wherein the height

of the chamber can be the height of the wall or a suitable smaller intersection.

In a particular advantageous aspect, a sound attenuation element is arranged in the
resonance chamber. The sound attenuation element is in one example a mineral wool or
a glass wool. The sound attenuation element changes the sound characteristic by

reducing the peak intensity and simultaneously by shifting the peak intensity to lower
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frequencies. The attenuation element can be of any material that scatters the

propagating sound wave in a manner to reduce the overall intensity of the sound wave.

According to a first alternative aspect of the invention, the drywall construction
comprises one ‘layer of plasterb,o_ards fixed to the drywall profiles. The resonance
chamber is arranged at the side of the plasterboards -which is fixed to the drywa"_

profiles. Hence the advantages of the invention can be provided wifh a "fa'c-ing

vframework or in a ceiling construction. The facing framework can be a single layer of

plasterboards attached" to drywaII profiles which are arranged to cover a brick wall for
example.

According to a second alternative aspect of the invention the drywall construction

- comprises two layers of plasterboards, the first of which being fixed to a first side of fhe.

drywall profiles and the second of which being fixed to a second side of the drywaII
profiles which is arranged opposite to the first side. The resonance chamber is arranged
between the two layers of pIasterboards This allows to provrde the advantages of the

invention in a known separatlon wall.

According to a third alternative aspect of the invention the drywall construétipn .
comprises three layers of plasterboards, a first of which being fixed to a first side of the

drywall profiles and a second of which being fixed to a second side of the drywall

profiles. A further plurality of drywall profiles is fixed to one of the first layer or the

second layer of the three Iayers of plasterboards and a third layer of the three layers of -
plasterboards being fixed' to the further plurality of drywall profiles. The resonance |
chamber is arranged between two layers of the three layers of plasterbvdards..‘-That
aspect is preferred as it provides the advantages of the invention in a robust two double

stud drywall construction.

Preferably, a further resonance chamber is arranged between two other layers than the

two layers between which the resonancevchamber is arranged, the further resonance



10

15

20

25

CA 02973272 2017-07-07

WO 2016/128008 PCT/EP2015/000981

chamber being in fluid connection with a further opening. The further resonance
chamber allows for changing the spectrum of the absorbed sound frequencies, in
particular the further resonance chamber of a different volume than the resonance

chamber has the advantage to broaden the spectrum of absorbed sound frequencies.

It is moreover preferred if at least one of the at least one layer of plasterboards is a
double layer of plasterboards. A double layer of plasterboards increases the mass of the
layer of plasterboards. An increase of the mass of the layer of plasterboards in a

separation wall improves attenuation.

According to one aspect an elastic lining is arranged between the double Iayer_of
plasterboards. The elastic lining, e.g., a soundproofing membrane, acoustically

decouples the directly attached two plasterboards which form the double layer.

In another aspect the resonance chamber comprises an outer wall of plasterboards. The
at least one layer of plasterboards is at least a portion of the outer wall. This allows to
integrally arrange the resonance chamber in the space formed in drywall constructions.
One example is the space between two layers of plasterboards which form the outer

linings of a separation wall.

One alternative aspect relates to that the resonance chamber comprises a separate
outer wall. The separate outer wall can be a plasterboard which forms no part of the
drywall construction. In another example the separate wall can be made of wood, metal,

etc.

Preferably, the separate outer wall has a box shape or a cylindrical shape. The
cylindrical shape can be used to form a tube like element. A maximum attenuation of
sound can be achieved by the combination of different sized and shaped chambers. In

one example the tube resonator chamber or the box shaped resonator chamber of a
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size and shape to be capable for attenuation of standing room sound waves are

(additionally) included in the drywall construction.

Advantageously, the separate outer wall has an adjustable size so as to be capable of
changing the volume of the resonance chamber. In the example of a tube resonance
chamber, the adjustable size can be achieved by a tube-in-tube configuration in which
both tubes are movable relative to each other to change the size and shape of the

resonance chamber.

Preferably, the drywall construction further comprises an elastic element, e.g., a
soundproofing membrane, for acoustic decoupling of the profile and the plasterboard,
the elastic element being arranged between the drywall profile and the first plasterboard
attached to the drywall profile, i.e. the plasterboards which are in direct contact with the

profile.

In the following the invention will be explained in more detail with reference to the
drawings. Like reference numerals denote similar features throughout the drawings.
Aspects shown in the drawings can be connected and combined with each other in any

technically possible way.

In the drawings is:

Fig. 1 pérspective illustration of a room with a drywall construction according to the
invention;

Fig. 2 vertical cross section of a double stud separation wall;

Fig. 3 vertical cross section of a single stud facing framework fixed to a brick wall,

Fig. 4 vertical cross section of a single stud separation wall;
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Fig. 5 vertical cross section of a double stud separation wall with a resonance

chamber and a further resonance chamber;
Fig. 6 vertical cross section of a double stud separation wall with different;
Fig. 7 resonance chambers;

Fig. 1 illustrates a perspective view of a room with a drywall construction 1 according to
the invention which forms the walls of the room. The shown drywall construction allows
for resonance sound absorption and is particularly capable of attenuating sound in the

frequency spectrum below 125 Hz.

The walls are covered by a layer of plasterboards 21. The dashed lines illustrate the size
of the resonance chambers (not shown) which are arranged behind the plasterboards.
Different sizes of the resonance chambers are exemplified. Four openings 4 are formed
in the upper end portion of the plésterboards, each opening 4 having the size of 1 cm x
10 cm and a deepness of 2,4 cm (which corresponds to the thickness of a double layer

of plasterboards).

Sound propagating in a room can enter the resonance cavities behind plasterboards 21

via openings 4. The drywall construction has the resonance chamber of a size of V =

c? s
FFE which is preferably chosen for the attenuation of sound of a frequency f < 125

Hz.

Fig. 2 a vertical cross section of a double stud separation wall 1 with a speaker 12

arranged on the left hand side which illustrates a source of sound.
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Double stud separation wall 1 comprises three layers of plasterboards 21, 22, 23 which
are fixed to pairs of studs 31, 33; 32, 34. Pairs of studs 31, 33; 32, 34 are arranged
parallel in the direction of the wall thickness. The first layer of plasterboards 21 is a
double layer with an elastic lining 24, e.g., a soundproofing membrane, arranged
between the plasterboards. In the first layer 21 an opening 4 extending though the
double layer which provides access for the sound to enter the resonance chamber 41.
Resonance chamber 41 comprises an outer wall 412 of plasterboards. The outer wall
412 is formed by first layer of plasterboards 21 and by the second layer of plasterboards

22. Resonance chamber 41 is further confined by the adjacent drywall studs 31 and 32.

The sound characteristics are further improved by arranging a sound attenuation
element 6 in resonance chamber 41 as well as by arranging an elastic element 5 for
acoustic decoupling between the profile and the plasterboard, e.g., a soundproofing

membrane.

Fig. 3 is a drywall construction 1 for use as facing framework in which one layer of
plasterboards 21 is fixed to the drywall profiles 31, 32. In this example resonance
chamber 41 is arranged at the side of the plasterboards 21 which is fixed to the drywall
profiles 31, 32. The resonance chamber is a sound proof cavity formed between
adjacent profiles 31, 32, the one layer of plasterboards 21 and the wall 9 which is
covered by the facing framework. The size and shape of the cavity and the opening can

be chosen according to the frequencies to be attenuated, as described herein.

Another drywall construction is shown in Fig. 4 which is a single stud separation wall
comprising two layers of plasterboards 21, 22. The first layer of plasterboards is a
double layer which is fixed to a first side of the drywall profiles 31, 32. The second layer
of plasterboards is fixed to a second side of the drywall profiles 31, 32. In this example
the second layer is a single layer but it can be a multiple layer as well. The resonance
chamber 41 is arranged between the two layers of plasterboards 21, 22 so that sound

can enter the resonance chamber 41 via the opening 4 to be attenuated therein.
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According to all embodiments of the invention the size and shape of the chamber and
the opening is to be chosen to attenuate predetermined frequencies. Frequencies below
125 Hz are preferred.

Different embodiments for the resonance chamber are shown in Fig. 5, Fig. 6 and Fig. 7.
In Fig. 5, the drywall construction comprises a further resonance chamber 43 which is in
the shown example in fluid contact to the resonance chamber 41. That means the
opening 42 of further resonance chamber 43 is arranged in resonance chamber 41. Fig.
6 shows a resonance chamber having a separate outer wall 413 of a box shape and
Fig. 7 shows a resonance chamber 41 having a separate outer wall 413 of a tube
shape. In particular the size and shape of the resonance chambers having a separate
outer wall 413 and the opening can be: easily chosen to attenuate predetermined
frequencies. Frequencies below 125 Hz are preferred, wherein the size and shape can
be chosen to be adjustable to allow for adjusting the frequencies to be attenuated. In the
tube shape example this can be a tube-in-tube arrangement. The relative movement of
the tubes can be used to change the volume of the resonance chamber.
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Claims:

1. Drywall construction for resonance sound absorption, the drywall construction
comprising a plurality of drywall profiles and fixed thereto at least one layer of
plasterboards having an opening arranged therein, the drywall construction comprising
a resonance chamber in fluid connection with the opening, a size and a shape of the
resonance chamber and the opening being dimensioned such that at least one
resonance frequency of the resonance chamber conforms to at least one frequency of

sounds to be absorbed characterized in that the resonance chamber has a size of

c?s

= s
wherein

¢ is the sound velocity in air,

s is the cross-section of the opening,

| is the thickness of the opening and

f the frequency to be absorbed,

wherein the resonance chamber has a size V for the attenuation of sound of a

frequency f < 125 Hz.

2. Drywall construction according to claim 1, wherein the opening has a size of the

dimensions s=0,01mx 0,1 mand | = 0,025 m.

3. Drywall construction according to claim 1 or claim 2, wherein a sound attenuation

element is arranged in the resonance chamber.

4. Drywall construction according to any one of claims 1 to 3, the drywall

construction comprising one layer of plasterboards fixed to the drywall profiles, wherein

CA 2973272 2019-03-06
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the resonance chamber is arranged at the side of the plasterboards which is fixed to the
drywall profiles.

5. Drywall construction according to any one of claims 1 to 3, the drywall
construction comprising two layers of plasterboards, a first of which being fixed to a first
side of the drywall profiles, and a second of which being fixed to a second side of the
drywall profiles arranged opposite to the first side, and wherein the resonance chamber

is arranged between the two layers of plasterboards.

6. Drywall construction according to any one of claims 1 to 3, the drywall
construction comprising three layers of plasterboards, the first of which being fixed to a
first side of the drywall profiles and the second of which being fixed to a second side of
the drywall profiles, wherein a further plurality of drywall profiles is fixed to one of the
first layer or the second layer of the three layers of plasterboards, a third layer of the
three layers of plasterboards being fixed to the further plurality of drywall profiles, and
wherein the resonance chamber is arranged between two layers of the three layers of
plasterboards.

7. Drywall construction according to claim 6, wherein a further resonance chamber
is arranged between two other layers than the two layers between which the resonance

chamber is arranged, the further resonance chamber being in fluid connection with a
further opening.

8. Drywall construction according to any one of claims 1 to 7, wherein at least one

of the at least one layer of plasterboards is a double layer of plasterboards.

9. Drywall construction according to claim 8, further comprising an elastic lining
arranged between the double layer of plasterboards.

CA 2973272 2019-03-06
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10. Drywall construction according to any one of claims 1 to 9, wherein the
resonance chamber comprises an outer wall of a plasterboard, and wherein the at least

one layer of plasterboards is at least a portion of the outer wall.

11.Drywall construction according to any one of claims 1 to 10, wherein the

resonance chamber comprises a separate outer wall.

12.Drywall construction according to claim 11, wherein the separate outer wall has a

box shape or a cylindrical shape.

13.Drywall construction according to any one of claims 1 to 12, further comprising an
elastic element for acoustic decoupling of the profile and the plasterboard, the elastic
element being arranged between the drywall profile and the layer of plasterboards fixed
thereto.

CA 2973272 2019-03-06
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