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(54) Sound barriers

(57) A sound barrier (1) arranged to improve the air
quality comprises a wall element (10), an air filter element
(11) and an air guiding element (12). The air guiding el-
ement (12) is arranged to define, together with the wall
element (10), an opening (15) which tapers towards the

air filter element (11) so as to concentrate wind-propelled
air at the air filter element, and force the wind-propelled
air through the air filter element. To this end, the air guid-
ing element (12) is preferably curved. The sound barrier
is particularly useful alongside major roads and high-
ways, but may also be used at airports.
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Description

[0001] The present invention relates to sound barriers.
More in particular, the present invention relates to sound
barriers arranged to improve the air quality near high-
ways and runways.
[0002] Sound barriers have been used for many years
to reduce the sound levels near highways, railroads, and
airports. Various types of sound barriers or sound walls
exist, for example earthworks, brick walls, and wooden
structures. The mere presence of a sound barrier already
reduces the sound levels behind the barrier, but to pro-
vide an additional reduction sound barriers may be clad
with sound-absorbing materials.
[0003] Some sound sources, such as roads and run-
ways, not only produce sound (that is, noise) but also
pollution: exhaust fumes from cars or airplanes which
typically spread and reach residential neighbourhoods
and office buildings. For this reason, some sound barriers
are provided with air filters to improve the air quality.
[0004] European Patent Application EP 1 632 607 dis-
closes a sound barrier provided with air filters. This known
sound barrier is designed in such a way that the air pres-
sure caused by large vehicles driving past the sound bar-
rier causes the polluted air to flow through an air filter.
However, the filtering of this known sound barrier will be
less effective when smaller vehicles drive past, or when
large vehicles drive past at a relatively large distance
from the sound barrier, as in those cases the pressure
caused by the moving vehicles will be relatively small.
Accordingly, the air purifying effect of this known sound
barrier is limited. In addition, the sound barrier of EP 1
632 607 is not suitable for use with runways, as the dis-
tance between the sound barrier and the airplanes will
typically be too large to generate sufficient air pressure.
[0005] It is an object of the present invention to over-
come these and other problems of the Prior Art and to
provide a sound barrier including an air filter which is also
effective when vehicles are further removed from the
sound barrier, or which is even effective in the absence
of vehicles.
[0006] Accordingly, the present invention provides a
sound barrier comprising a wall element, an air filter el-
ement, and an air guiding element, characterised in that
the air guiding element is arranged to define, together
with the wall element, an opening which tapers towards
the air filter element so as to concentrate wind-propelled
air at and force it through the air filter element.
[0007] By providing an air guiding element which con-
centrates (polluted) wind-propelled air at or near the air
filter element and then forces this wind-propelled air
through the air filter element, any kind of air displacement
can be used to purify the air. In other words, the air pres-
sure caused by the (natural) wind is the primary cause
of filtering the air, instead of the air pressure generated
by vehicles as in the Prior Art. As a result, the size of any
vehicles or their proximity to the sound barrier no longer
determines the effectiveness of the air filter element.

[0008] In a preferred embodiment, the air guiding ele-
ment is curved. A curved air guiding element provides a
better air flow and a better air filtering action. The curva-
ture is preferably convex when viewed from the opening
defined by the air guiding element and the wall element,
that is, the rate at which the width of the opening decreas-
es towards the air filter also decreases. Such a convex
curvature results in a suitable pressure gradient in the
opening between the wall element and the air guiding
element. A particular preferred curvature is elliptical.
[0009] An optimal efficiency is achieved when the air
filter element extends substantially perpendicularly from
both the wall element and the air guiding element. That
is, the air filter element extends at an angle of approxi-
mately 90 degrees, for example an angle between 70
and 120 degrees, preferably between 80 and 110 de-
grees and more preferably between 85 and 105 degrees
from at least one of the wall element and the air guiding
element. In this way, the air filter element will be posi-
tioned at approximately 90 degrees relative to the air flow.
[0010] Both the filter element and the air guiding ele-
ment are preferably arranged adjacent the air filter ele-
ment. More in particular, the air filter element extends
across the opening defined by the wall element and the
air guiding element, the air filter element preferably ex-
tending across the entire width of the opening at approx-
imately the point where its width is smallest. This ensures
that substantially all the air forced into the opening passes
through the air filter element.
[0011] The distance between the air guiding element
and the wall element, and hence the width of the opening,
may be determined by a support element arranged for
spacing the wall element and the air guiding element
apart. In such an embodiment, the weight of the air guid-
ing element is carried by the support element, thus avoid-
ing using the filter element for this purpose.
[0012] It is particularly preferred that the air guiding
element extends above the wall element. In this way, a
relatively low pressure is generated at the leeward side
of the air guiding element, thus increasing the air pres-
sure drop across the air filter element.
[0013] In an advantageous embodiment the wall ele-
ment has sound-absorbing properties, so that sound is
not only reflected by the wall element but is also (partially)
absorbed.
[0014] The sound barrier according to the present in-
vention may further comprise a board element mounted
on the wall element and extending away from the air guid-
ing element, the board element preferably being mounted
at the top of the wall element. It has been found that a
surface extending from wall element further dampens the
sound. This surface is most effective when it extends
substantially horizontally. In the preferred embodiments,
this surface is constituted by a board element extending
away from the air guiding element.
[0015] The board element may advantageously have
sound-absorbing properties and preferably is provided
with a dark upper surface. In this way, the sound is further
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dampened. The dark upper surface causes the air above
it to heat up and thus to rise, resulting in a further damp-
ening of the sound.
[0016] Although the wall element could be mounted
exactly vertically, it is preferred that the wall element is
slanted. The slant is preferably away from the air guiding
element. This slant or inclination, which may amount to
an angle relative to the horizon of between 60 and 90
degrees, for example 80 degrees, reflects the sound up-
wards. This slant may additionally assists in guiding the
wind towards the air filter element.
[0017] The sound barrier according to the present in-
vention may advantageously comprise a plurality of wall
elements, air filter elements and/or air guiding elements.
That is, the sound barrier may be modular and the wall
of the sound barrier may consist of a plurality of wall el-
ements (modules), while the air filter may consist of a
plurality of air filter elements (modules) and/or the air
guide may consist of a plurality of air guide elements
(modules). These constituent elements which together
form the complete sound barrier allow a relatively simple
construction of the sound barrier.
[0018] The present invention also provides a kit-of-
parts for forming a sound barrier as defined above. Such
a kit-of-parts may comprise at least one wall element, at
least one air filter element and/or at least one air guiding
element.
[0019] The present invention additionally provides a
highway section provided with a sound barrier as defined
above.
[0020] The present invention will further be explained
below with reference to exemplary embodiments illus-
trated in the accompanying drawings, in which:

Fig. 1 schematically shows a preferred embodiment
of a sound barrier according to the present invention
in perspective.
Fig. 2 schematically shows the embodiment of Fig.
1 in a cross-sectional view.

[0021] The sound barrier 1 shown merely by way of
non-limiting example in Fig. 1 comprises a wall element
10, an air filter element 11, an air guiding element 12,
and base elements 19. As will be explained in more detail
with reference to Fig. 2, the air guiding element 12 is
spaced apart from the wall element 10 so as to leave a
gap or opening (15 in Fig. 2) in which the filter element
11 is positioned.
[0022] The sound barrier 1 of Fig. 1 constitutes a sec-
tion of a larger sound barrier comprising a plurality of wall
elements 10, (air) filter elements 11 and air guiding ele-
ments 12. The modular structure of the sound barrier of
the present invention makes it possible to provide a
sound barrier of almost any desired length.
[0023] The sound barrier 1 of the present invention is
shown in more detail in Fig. 2, where its base elements
19 rest on the ground 20 next to a road surface 21.
[0024] In Fig. 2, the opening 15 between the wall ele-

ment 10 and the air guiding element 12 is clearly visible.
The air guiding element 12 is supported by a support
element 13 which is mounted on the wall element 10.
The support element 13, which may be constituted by a
metal frame, determines the distance between the wall
element 10 and the air guiding element 12, and hence
the minimum width of the opening 15. The filter element
11 is mounted in the opening at or near its smallest width
and is, in the embodiment shown, located within the
frame of the support element 13.
[0025] As can be seen in Fig. 2, the width of the opening
15 decreases towards the filter element 11. This narrow-
ing of the opening 15 is further enhanced by its curved
shape (convex as seen from the wall element 10). This
tapering opening assists in concentrating any wind near
the filter element and forcing the wind through the filter
element 11. If wind W blows in the direction indicated by
the arrow (side wind), air is forced from the windward
side A through the filter element 11 to the leeward side
B of the sound barrier 1. As the air at the windward side
may be polluted due to vehicles driving on the road sur-
face 21, it will be filtered by the sound barrier and be
cleaner (that is, less polluted) when it reaches the lee-
ward side B.
[0026] Accordingly, at the leeward side B the sound
produced by the road is reduced while the air pollution
is reduced. It is noted that if the wind blows in the opposite
direction, that is from the right to the left in Fig. 2, both
the sound and the polluted air are carried away from side
B by the wind. It is, of course, preferred that the sound
barrier of the present invention is placed on both sides
of a road such that the air guide elements face each other.
[0027] As can be seen in Fig. 2, the wall element 10
slants towards the leeward side B. This serves both to
direct the sound from the road slightly upwards, and to
assist in guiding the air through the opening 15 into the
filter element 11. In this particular slanting embodiment
strut element 18, which is part of wall element 10, pro-
vides structural support. In other slanting or non-slanting
embodiments, the strut element 18 may be omitted.
[0028] As shown in the embodiment of Figs. 1 and 2,
the air guiding element 12 should not protrude too far
from the wall element 10 so as not to hinder the traffic
on the road. A slanting embodiment, as shown, offers
the additional advantage of reducing the effective extent
to which the air guiding element protrudes.
[0029] The wall elements may be made of concrete,
steel or wood, while the sound absorbing material 16 and
17 which may be applied on the wall elements and the
board elements respectively may be constituted by glass
wool or any other suitable damping material. The board
elements may be made of concrete, metal, wood, glass
or plastic, while the air guide elements are preferably
made of plastic, although they may also be made of metal
(e.g. aluminium, steel), wood or possibly concrete. The
support elements are preferably made of metal, for ex-
ample steel or aluminium. The base elements 19 are pref-
erably made of concrete.
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[0030] A kit-of-parts for producing a sound barrier 1
according to the present invention may comprise a wall
element 10, a air filter element 11 and an air guiding
element 12. Preferably, the kit-of-parts also comprises a
support element 13, a board element 14 and/or base el-
ements 19, and may further comprise damping material
16 and/or 17.
[0031] The present invention is based upon the insight
that the wind may be used to feed polluted air through
an air filter. The present invention is also based upon the
insight that a tapered opening may be used to concen-
trate polluted air near the air filter, and to force the polluted
air through this air filter. The present invention benefits
from the further insight that an air filter may be mounted
in a sound barrier to achieve air purification.
[0032] The sound barrier of the present invention may
be used near roads, highways, runways and railroad
tracks.
[0033] It is noted that any terms used in this document
should not be construed so as to limit the scope of the
present invention. In particular, the words "comprise(s)"
and "comprising" are not meant to exclude any elements
not specifically stated. Single elements may be substi-
tuted with multiple elements or with their equivalents.
[0034] It will be understood by those skilled in the art
that the present invention is not limited to the embodi-
ments illustrated above and that many modifications and
additions may be made without departing from the scope
of the invention as defined in the appending claims.

Claims

1. A sound barrier (1) comprising a wall element (10),
an air filter element (11), and an air guiding element
(12), characterised in that the air guiding element
(12) is arranged to define, together with the wall el-
ement (10), an opening (15) which tapers towards
the air filter element (11) so as to concentrate wind-
propelled air at and force it through the air filter ele-
ment.

2. The sound barrier according to claim 1, wherein the
air guiding element (12) is curved.

3. The sound barrier according to any of the preceding
claims, wherein the air filter element (11) extends
substantially perpendicularly from both the wall ele-
ment (10) and the air guiding element (12).

4. The sound barrier according to any of the preceding
claims, further comprising a support element (13) for
spacing the wall element (10) and the air guiding
element (12) apart.

5. The sound barrier according to any of the preceding
claims, wherein the air guiding element (12) extends
above the wall element (10) so as to cause an air

pressure drop across the air filter element (11).

6. The sound barrier according to any of the preceding
claims, wherein the wall element (10) has sound-
absorbing properties.

7. The sound barrier according to any of the preceding
claims, further comprising a board element (14)
mounted on the wall element (10) and extending
away from the air guiding element (12), the board
element (14) preferably being mounted at the top of
the wall element (10).

8. The sound barrier according to any of the preceding
claims, wherein the board element (14) has sound-
absorbing properties and preferably is provided with
a dark upper surface (17).

9. The sound barrier (1) according to any of the pre-
ceding claims, wherein the wall element (10) is slant-
ed, preferably away from the air guiding element
(12).

10. The sound barrier according to any of the preceding
claims, comprising a plurality of wall elements (10),
air filter elements (11) and/or air guiding elements
(12).

11. A kit-of-parts for producing a sound barrier (1) ac-
cording to any of the preceding claims.

12. A highway section provided with a sound barrier (1)
according to any of claims 1-10.
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