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generated by a fan of a heat pump system, wherein the
fan is creatinganair flowand theacoustic noise reduction
device comprises a housing that provides at least one
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Description

[0001] The present invention relates to an acoustic
noise reduction device for reducing the radiation of noise
generated bya fanof a heat pumpsystem.Moreover, this
invention is drawn to a heat pump system comprising
such an acoustic noise reduction device and to the use of
such an acoustic noise reduction device in or for a heat
pump system.
[0002] A heat pump is a device that uses work to
transfer heat from a first medium to a second medium
by transferring thermal energyusinga refrigeration cycle,
thereby cooling the firstmediumandwarming the second
medium. As a heat pump transfers heat, it is more en-
ergy-efficient than other ways of heating. The energy
needed in particular for operating the compressor can
be provided in form of electrical energy without the need
to combust fossil fuels. Heat pumps may help reducing
the CO2-emission and can also be used for cooling in an
efficient way which are some reasons why heat pumps
are becoming more and more popular.
[0003] Aheat pump comprises noises sources such as
compressors and fans. The operation of a heat pump
may thereforebeconsideredasdisturbingnot only for the
residents of a house equipped with a heat pump but also
for the residents of houses located in the vicinity. For
reducing the noise radiation from the heat pump it is
known to employ sound or noise absorbing walls, in
the following referred to as acoustic dampening walls.
However, to sufficiently reduce the noise radiation , the
acoustic dampening walls need to be provided with a
fairly large thickness and need to be made of dense
material which leads to an increase of the weight and
installation space. In this respect, reference is made to
DE 20 2022 105 887 U1.
[0004] The noise is directly linked to the fan speed and
its number of blades. To reduce the noise, one may use
an air duct with acoustic treatment, in particular vibro-
acoustic treatments, such as vibration plots or foam, or
reduce the fan and/or compressor speed, However, the
latter leads to a reduction of the heating or cooling power.
[0005] It is one object of the present invention to pro-
vide an acoustic noise reduction device in ducts which is
easy to install, also retroactively, and by which a high
noise reduction performance can be obtained.
[0006] The object is solved by the subject-matter of
claim 1. Advantageous embodiments are the subject of
the dependent claims.
[0007] One embodiment of the present invention is
directed to an acoustic noise reduction device for redu-
cing the radiation of noise generated by a fan of a heat
pump system, wherein the fan is creating an air flow and
the acoustic noise reduction device comprises :

- a housing that provides at least one first flow path for
the air flow through the acoustic noise reduction
device and at least one second flow path for the
air flow through the acoustic noise reduction device,

- the first flow path and the second flow path are
fluidically separated from each other, wherein

- the first flow path has a first length and the second
flow path has a second length, the first length being
different from the second length.

[0008] The air flow created by the fan is split up into at
least two paths of a different length. The sub-air flows are
then brought back together after exiting the device. Due
to the combination of the sub-air flows,, interferences are
introduced into the noise frequencies which reduce the
perceived noise generated by the fan. The noise distur-
bance caused by the heat pump system that is equipped
with such an acoustic noise reduction device is thereby
reduced.
[0009] The acoustic noise reduction device may parti-
cularly be an airborne fan noise reduction device.
[0010] According to a further embodiment the fluidical
separation of the first flow path from the second flow path
is provided by an air-tight wall. The air-tight wall may be
an integral part of the housing or a separate part. An air-
tight wall is easy to manufacture at low costs. Moreover,
the air-tight wall generates a reliable fluidical separation
which is necessary to ensure the correct phase shift
effect of the noise frequencies and the desired reduction
of the perceived noise.
[0011] In a further embodiment the difference between
the first length and the second length equals λ/2. The
difference may be defined as follows:

[0012] Alternatively, thedifferencemayalsobedefined
as

wherein a is an integer. Preferably, to have a compact
devicewith the sameefficiency, a = 0. λ is thewavelength
of the frequency of the noise that should be reduced, or
the speed of sound divided by the frequency of the noise
that should be reduced. It has been found that the per-
ceived noise is efficiently reduced at this ratio. "c" corre-
sponds to a correction coefficient and can be lower than
0.1, in particular can have the value 0.
[0013] In another embodiment the volumetric ratio of
the air flow flowing through the shorter flow path com-
pared to the air flow flowing through both shorter and
longer flowpath isbetween0.5 to0.8,preferablybetween
0.6 and 0.7. It has been found that the perceived noise is
efficiently reduced at this volumetric ratio. At the same
time the pressure drop of the air flow caused by the
acoustic noise reduction device is still within an accep-
table range. Likewise, the same advantages can be
achieved when a ratio of a cross section of the shorter
flow path to a cross section of the air duct (addition of
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shorter flowpath cross section and longer flowpath cross
section) is between 0.5 to 0.8, preferably between 0.6
and 0.7.
[0014] According to a further embodiment the first flow
path is formed or delimited by a cylindrical tube. In this
embodiment, the first flowpath can be defined in a simple
way which is easy to manufacture.
[0015] According to another embodiment the second
flow path runs along a helical course. The length of the
second flow path can be chosen in a flexible way by
meansof thehelical course.At thesame time, thesecond
flow path can be significantly prolonged at a limited axial
extension. Thus the axial extension of the acoustic noise
reduction device can be kept small such that the acoustic
noise reduction device can also be employed at limited
installation space.
[0016] In accordance with a further embodiment the
first flowpathdefinesa longitudinal axis and thehelix axis
of the helical course runs parallel to the longitudinal axis
or coincides with the longitudinal axis. In particular when
the helix axis coincides with the longitudinal axis, the
acoustic noise reduction device has a high degree of
symmetry and/or revolution geometrywhich facilitates its
production.
[0017] In accordance with another embodiment a plur-
ality of second flow paths run along a helical course. The
second lengths of the second flow paths may differ from
each other. The noise of a fan of heat pump system may
have several maxima at different frequencies. Each he-
lical course of the second flow pathsmay be optimized to
these frequencies. As a result, the perceived noise can
be efficiently reduced. In particular, several second flow
paths of identical length forming a multiple revolution
helix allow for a better management of the air flow and
ensure that the distance of the flow will be compliant with
the requirement. For example, the embodiment can
have, 3 to 10, in particular 6, second flow paths. An
embodiment having a multiple revolution helix is better
than an embodiment having a simple revolution helix.
Compared to one second flow path running along a
helical course, the air flow using the longest path will
have a large deviation because it will not be ducted
properly due to internal disturbances and obstacles of
the air flow along the helical course.
[0018] In a further embodiment the helical course
forms a helix angle which is between 5° and 20° with
reference to the helix axis. It has been found that an
efficient reduction of the perceived noise can be obtained
by such a helix angle. At the same time the axial exten-
sion of the entire acoustic noise reduction device can be
kept low.
[0019] In another embodiment the acoustic noise re-
duction device is made of plastic. In this embodiment the
acoustic noise reduction device can bemade by injection
molding and thus in large quantities at low costs. More-
over, the use of plastic enables a lightweight embodiment
of the acoustic noise reduction device and a qualitative
sealing between parts and flows. Other manufacturing

methods like foaming, extrusionand3Dprintingmayalso
be used, in particular, when the acoustic noise reduction
device is made of plastic.
[0020] Another aspect of the present invention is di-
rected to a heat pump system comprising a fan for
creating an air flow, the fan being arranged within an
air duct, wherein at least one acoustic noise reduction
device according to one of the embodiments previously
presented is arranged inside the air duct. The air flow
created by the fan is split up into two paths of a different
length. Consequently, interferences are introduced into
the noise frequencies which reduce the perceived noise
generated by the fan. The noise disturbance caused by
the energy transformation system is thereby reduced.
[0021] The inventive acoustic noise reduction device
makes sense for all heat pumpsystemshavinganair flow
as a source or destination medium and/or for any heat
pump system having a fan (for example for safety reason
to avoid refrigerant stagnation if leakage). It can beaheat
pump system for cooling (such as airconditioner) or for
heating installation sites or both. It includes for example
air source heat pump systems for heating and/or cooling
application.
[0022] The inventive acoustic noise reduction device is
particularly suited for heat pump systems having air as a
destination or source medium and having an air duct. In
particular, this invention is relevant for heat pump sys-
temswhich are used as heat pumpwater heaters. A heat
pump water heater is a device to heat domestical hot
water and using at least a heat pump to heat the water.
This type of device is installed indoor but most of them
need air duct for air inlet and/or air outlet. This device can
be included in theair duct of suchproduct or directly in the
heat pump water heater.
[0023] According to a further embodiment the housing
and the air duct flush with each other. The entire circum-
ference of the air duct can be used for fastening the
housing to the same. Thus a very stable and sealed
connection between the housing and the air duct can
be established.
[0024] According to another embodiment the duct has
an air duct cross sectional surface and the first flow path
has a first flow path cross sectional surface, wherein the
area ratio between the first cross sectional surface and
the air duct cross sectional surface is between 0.5 and
0.8. It has been found that this ratio leads to a very
efficient reduction of the perceived noise. At the same
time the pressure drop of the air flow caused by the
acoustic noise reduction device is still within an accep-
table range because the main part of the flow, using the
shortest path, is not disturbed.
[0025] In accordancewith a further embodiment the air
duct defines an air duct axis, wherein two or more acous-
tic noise reduction devices are arranged along the air
duct axis. Two or more acoustic noise reduction devices
may either be arranged in parallel or in series or in a
combinationofboth.Oneacousticnoise reductiondevice
may be optimized to a first frequency range while a
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second one may be optimized to a second frequency
range.Thus, theperceivednoisemaybe reducedalonga
broad frequency range.
[0026] The heat pump system comprises a heat pump.
As initially discussed, heat pumps are becoming more
and more popular as they may help to reduce the CO2-
emissions generated for heating and/or cooling. How-
ever, the noise produced by heat pumps is not only
disturbing for residents of the given house equipped with
a heat pump but also for the residents of neighboring
houses. The perceived noise generated by heat pumps
equipped with the present acoustic noise reduction de-
vice can be significantly reduced which may lead to an
increased acceptance of heat pumps. In some countries
or federal states, heat pumps must be compliant with
noise-emission standards which may be fulfilled with the
noise reduction device according to the present inven-
tion. Otherwise, heat pumpsmay not legally be operated
in the respective countries or federal states for certain
installation site configurations.
[0027] Another aspect of the present invention is di-
rected to the use of an acoustic noise reduction device
according to one of the embodiments discussed above in
or for a heat pump system. The technical effects and
advantages as discussed with regard to the present
device to a large extent also apply to the heat pump
system.
[0028] The present invention is described in detail with
reference to the drawings attached wherein

Figure 1 shows a principle sectional view through a
heat pump system comprising a first
acoustic noise reduction device and a sec-
ond acoustic noise reduction device ac-
cording to a first embodiment of the pre-
sent invention,

Figure 2A is a perspective view of a second embodi-
ment of the acoustic noise reduction de-
vice of the present invention,

Figure 2B is a top view on the acoustic noise reduc-
tion device shown in Figure 2A,

Figure 2C is a principle view of the acoustic noise
reduction device shown in Figure 2A for
illustrating the helix angle,

Figure 3 is a perspective view of a third embodi-
ment of the acoustic noise reduction de-
vice of the present invention,

Figure 4 is a perspective view of a fourth embodi-
ment of the acoustic noise reduction de-
vice of the present invention,

Figure 5 is a perspective view of a fifth embodiment
of the acoustic noise reduction device of

the present invention,

Figure 6 is a perspective view of a sixth embodi-
ment of the acoustic noise reduction de-
vice of the present invention,

Figure 7 is a perspective view of a seventh embodi-
ment of the acoustic noise reduction de-
vice of the present invention, and

Figure 8 shows a principle sectional view through a
heat pump system according to a second
embodiment of the present invention.

[0029] Figure 1 shows a principle sectional view
through a heat pump system 10 having a fan 16 that is
located inside an air duct 18 of a cylindrical shape. It
should be noted that in a non-shown alternative embodi-
ment the fan 16maybe included in the heat pumpsystem
10and theair duct 18 connected to theheat pumpsystem
by a channel (not shown).
[0030] The air duct 18 defines an air duct axis AD. The
heat pumpsystem10 is equippedwith first acoustic noise
reduction device 121 and a second acoustic noise re-
duction device 121 according to a first embodiment of the
present invention.However, inmost cases theuseof only
one acoustic noise reduction device 121 may be suffi-
cient and desirable. The first acoustic noise reduction
device 121 is arranged spaced apart from the second
acoustic noise reduction device 121with reference to the
air duct axis AD. Thus, the first acoustic noise reduction
device 121 and the second acoustic noise reduction
device 121 are arranged in series. In Figure 1 there is
an axial distance between the first acoustic noise reduc-
tion device 121 and the second acoustic noise reduction
device 121. The first acoustic noise reduction device 121
and the second acoustic noise reduction device 121 are
arranged flush and/or coaxial with the air duct 18.
[0031] In operation, the fan 16 is creating an air flow
through the air duct 18, thereby generating noise. The air
flow hits the first acoustic noise reduction device 121
which has a housing 20 that provides a first flow path 22
and a second flow path 24. The housing 20 comprised an
air-tight wall 26 by with the first flow path 22 is separated
from the second flow path 24. The first flow path 22
defines a longitudinal axis AL which coincides with the
air duct axis AD.
[0032] The second flow path 24 is annularly enclosing
the first flow path 22. The first flow path 22 has a first
length L1 and the second flow path 24 has a second
length L2. The second length L2 is bigger than the first
length L1. The radially inner part of the air flow passes
through the acoustic noise reduction device 121 via the
first flow path 22 while the radially outer part passed
through the acoustic noise reduction device 121 via
the second flow path 24. When the two parts of the air
flow are merged to each other when exiting the acoustic
noise reduction device 121destructive interferences are
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induced that reduce the perceived noise generated by
the fan 16. This phenomenon is repeated when the air
flow passes through the second acoustic noise reduction
device 121 such that the perceived noise is further re-
duced. The second device could be of the same design
than first, i.e.with same lengths path, or could bedifferent
with two different length paths, in orderto reduce noise on
different frequencies. In other words, the acoustic noise
reduction device 121 is constructed such that the exiting
flowsmeet at the end of the respective flow path in phase
opposition. When two waves in phase opposition meet,
they at least partially destroy each other. The longest
channel therefore has a length that is a multiple of the
wavelength of the targeted frequency divided by 2.
[0033] The air duct 18may only run between the fan 16
and the acoustic noise reduction device 121 (not shown).
[0034] In a non-shown embodiment, the heat pump
system 10 can comprise merely one acoustic noise re-
duction device 121. In embodiments, in which the heat
pump system 10 comprises more than one acoustic
noise reduction device 121, the acoustic noise reduction
devices 121 can be identical to each other. Alternatively,
the acoustic noise reduction devices 121 could differ in
the lengths of the flow paths from each other to reduce
noise on different frequencies.
[0035] It has been found that a difference between the
first length L1 and the second length L2 that is a multiple
of λ/2 results in an efficient reduction of the perceived
noise. λ is the wavelength of the frequency of the noise
that should be reduced, or the speed of sound divided by
the frequency of the noise that should be reduced.
[0036] The air duct 18 has an air duct cross sectional
surface SD and the first flow path 22 has a first flow path
cross sectional surfaceS1. Based on acoustic principles,
the best efficiency of the reduction of the perceived noise
canbeobtainedwhen thearea ratio between the first flow
path cross sectional surface S1 and the air duct cross
sectional surface SD is 0,5. However, when considering
pressure drops, disturbances and obstacles along the
helical course, an area ratio between 0.5 and 0.8 has
been found to be advantageous. This area ratio influ-
ences the volumetric ratio between the part of the air flow
flowing through the second flow path 24 and the part of
the air flow flowing through the first flow path 22. It has
been found that an efficient reduction of the perceived
noise can also be obtained when the volumetric ratio is
between 0.6 and 0.7.
[0037] Figures 2A and 2B show a second embodiment
of an acoustic noise reduction device 122 according to
the present invention. The air-tight wall 26 has the shape
of a cylindrical tube 28 such that the first flow path 22 also
has the shape of a cylindrical tube 28. However, it may be
possible that the air-tight separationwall has the shapeof
a truncated cone, of a polyhedron, of a truncated poly-
hedron or an ellipsoidlike, paraboloid-like or similar
shape.
[0038] In total six second flow paths 24 run along a
helical course 30 like amulti thread screw, thereby defin-

ing a helix axis AH. The helix axis AH coincides with the
longitudinal axis AL.
[0039] In Figure 2C one second flow path 24 is princi-
pally shown in a flat projection not true to scale. The flat
projection reveals that the second flow path 24 is inclined
by a helix angle θwith respect to the longitudinal axis AL.
Helix angles θ between 5° and 20° were found to be a
good compromise which on the one hand lead to an
effective reduction of the perceived noise but on theother
hand still to a compact design of the acoustic noise
reduction device 122..
[0040] Figure 3 is a perspective view of a third embodi-
ment of the acoustic noise reduction device 123 of the
present invention. The principle design of the acoustic
noise reduction device 123 according to the third embo-
diment is the same as the one of the acoustic noise
reduction device 122 of the second embodiment. How-
ever, the acoustic noise reduction device 123 according
to the third embodiment only comprises one second flow
path 24 that runs along a helical course 30.
[0041] In Figure 4 a fourth embodiment of the acoustic
noise reduction device 124 according to the present
invention is shown. The principle design of the acoustic
noise reduction device 124 according to the fourth em-
bodiment is the same as the one of the acoustic noise
reduction device 122 of the second embodiment. How-
ever, thehousing20 formsa further air-tightwall 26 that is
arranged radially outwardly such that the acoustic noise
reduction device 124 of the fourth embodiment com-
prises two first flow paths 22, namely a central, cylindri-
cally shaped first flow path 22 and an annular first flow
path 22 enclosing the six second flow paths 24. The
longitudinal axis AL of the central first flow path 22 and
the annular first flow path 22 coincide. Also the helix axes
AH of the second flow paths 24 coincide with the long-
itudinal axis AL such that the first flow paths 22 and the
second flow paths 24 of the acoustic noise reduction
device 124 according to the fourth embodiment are con-
centrically arranged.
[0042] In Figure 5 a fifth embodiment of the acoustic
noise reduction device 125 according to the present
invention is shown which comprises one second flow
path 24 running along a helical course 30 and one an-
nular first flow path 22 enclosing the second flow path 24.
The longitudinal axis AL of the first flow path 22 and the
helix axis AH of the second flow path 24 coincide with
each other.
[0043] In Figure 6 a sixth embodiment of the acoustic
noise reduction device 126 according to the present
invention is illustrated. The basic design of the acoustic
noise reduction device 126 according to the sixth embo-
diment is the same as the one of the acoustic noise
reduction device 125 of the fifth embodiment. However,
the helix axis AH runs parallel to the longitudinal axis AL
but displaced therefrom. Thus, the second flow path 24
runseccentrically regarding the first flowpath 22. Theair-
tight wall 26 that separates the first flow path 22 from the
second flow path 24 is touching the further air-tight wall
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26 that encloses the first flow path 22. It should be noted
that thehousing20 is alsoair-tight. This is also true for the
other embodiments shown in fig. 1 to 5.
[0044] In Figure 7 a seventh embodiment of the acous-
tic noise reduction device 127 according to the present
invention is illustrated. The first flow path 22 has an
elliptical cross section and the shape of an elliptical
cylinder. The acoustic noise reduction device 127 ac-
cording to the seventh embodiment comprises two sec-
ond flow paths 24. Each of the second flow paths 24 are
separated by its own air-tight wall 26 from the first flow
path 22. The helical axes AH of the second flow paths 24
are laterally displaced. The direction of rotation of the
helical courses 30 is opposite. The second length L2 of
the two second flowpaths 24 is the same, however, could
also be different.
[0045] In particular by the choice of the first length L1,
the second length L2, the helix angle θ, the number of the
first flow paths 22 and second flow paths 24 and the size
of the air duct cross sectional surfaceSDand the first flow
path cross sectional surface S1 the perceived noise of
certain frequencies can be reduced.
[0046] Figure 8 shows a principle sectional view
through a heat pump system 10 according to a second
embodiment. Said heat pump system 10 differs from the
heat pump system 10 shown in figure 1 in that the heat
pump system 10 comprises merely one acoustic noise
reduction device 121. As the embodiment has only one
fan, the acoustic noise, i.e. the frequency, is mainly
determined by the fan 16, in particular by the fan rotation
speed and the number of blades. The acoustic noise
reduction device 121 is configured to reduce said acous-
tic noise generated by the fan.

Reference list

[0047]

10 heat pump system
121 - 127 acoustic noise reduction device
16 fan
18 air duct
20 housing
22 first flow path
24 second flow path
26 air-tight wall
28 cylindrical tube
30 helical course

AD air duct axis
AH helix axis
AL longitudinal axis
L1 first length
L2 second length
SD air duct cross sectional surface
S1 first flow path cross sectional surface

θ helix angle

Claims

1. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) for reducing the radiation of
noise generated by a fan (16) of a heat pump system
(10), wherein the fan (16) is creating an air flow and
the acoustic noise reduction device (121, 122, 123,
123, 124, 125, 126, 127) comprises

- a housing (20) that provides at least one first
flow path (22) for the air flow through the acous-
tic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) and at least one second flow
path (24) for the air flow through the acoustic
noise reduction device (121, 122, 123, 123, 124,
125, 126, 127),
- the first flow path (22) and the second flow path
(24) are fluidically separated from each other,
wherein
- the first flowpath (22) has a first length (L1) and
the second flow path (24) has a second length
(L2), the first length (L1) being different from the
second length (L2).

2. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the claims 1,
characterized in that the fluidical separation of the
first flow path (22) from the second flow path (24) is
provided by an air-tight wall (26).

3. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the claims 1
or 2, characterized in that the difference between
the first length (L1) and the second length (L2) is
function of λ/2, in particular equals λ/2..

4. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the preced-
ingclaims,characterized in that thevolumetric ratio
of the air flow flowing through the shorter flow path
(L1) compared to thecumulativeflowflowing through
the shorter and longer flow path (L1 +L2) is between
0.5 and 0.8, in particular between 0.6 and 0.7.

5. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the preced-
ing claims, characterized in that the first flow path
(L1) is formed by a cylindrical tube (28).

6. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the preced-
ing claims, characterized in that the second flow
path (24) runs along a helical course (30).

7. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to claim 6, character-
ized in that the first flow path (22) defines a long-
itudinal axis (AL) and the helix axis (AH) of the helical
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course (30) runs parallel to the longitudinal axis (AL)
or coincides with the longitudinal axis (AL).

8. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the claims 6
or 7, characterized in that a plurality of second flow
paths (20) run along a helical course (30).

9. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the claims 6
to 8, characterized in that the helical course (30)
forms a helix angle (θ) which is between 5° and 20°
with reference to the helix axis (AH).

10. Acoustic noise reduction device (121, 122, 123, 123,
124, 125, 126, 127) according to one of the preced-
ing claims, characterized in that the acoustic noise
reduction device (121, 122, 123, 123, 124, 125, 126,
127) is made of plastic.

11. Heat pump system (10) for heating and cooling,
comprising a fan (16) for creating an air flow, the
fan (16) being arranged within an air duct (18) or
cooperating with the air duct (18), characterized in
that at least one acoustic noise reduction device
(121, 122, 123, 123, 124, 125, 126, 127) according
to one of the preceding claims is arranged inside the
air duct (18).

12. Heat pump system (10) according to claim 11, char-
acterized in that

a. the housing (20) and the air duct (18) are
arranged coaxially to each other and/or in that
b. the longitudinal axis (AL) and/or the helix axis
run parallel or is coaxial to the air duct axis (AD)..

13. Heat pump system (10) according to one of the
claims 11 or 12, characterized in that the air duct
(18) has an air duct cross sectional surface (30) and
the first flow path (22) has a first flow path cross
sectional surface (32), wherein the area ratio be-
tween the first flow path cross sectional surface
(32) and the air duct cross sectional surface (30) is
between 0.5 and 0.8.

14. Heat pump system (10) according to one of the
claims 11 to 13, characterized in that the air duct
(18) defines an air duct axis (AD), wherein two or
more acoustic noise reduction devices (121, 122,
123, 123, 124, 125, 126, 127) are arranged along the
air duct axis (AD) and/or in that the heat pump
system (10) comprises a heat pump (14).

15. Use of an acoustic noise reduction device (121, 122,
123, 123, 124, 125, 126, 127) according to one of the
claims 1 to 10 in or for an heat pump system (10), in
particular for a heat pump water heater.
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