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(54) Screen installation with air cleaning modules

(57) A screen installation for a traffic route comprises
a vertical carrier and an electrostatic collecting device
connected to the carrier to collect particles, such as fine
dust, contained in the environment. The collecting device
comprises at least one module with a collecting material
which is electrostatic or can be induced into an electro-

static state. The module and the carrier arc detachably
connected to one another by means of detachable fixing
means. The module can be fitted in a simple manner at
a required position along the carrier. Once the electro-
static cleaning means have become contaminated, the
module can be quickly and simply exchanged.
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Description

[0001] The invention relates to a screen installation for
a traffic route, comprising a vertical carrier and a device
connected to the carrier with collecting material or clean-
ing material for the removal of particles, such as fine dust,
from ambient air. As is known, particles of this type can
adversely affect public health, particularly in the case of
persons located in the immediate vicinity of a road or
railway.
[0002] A screen installation of this type is known from
WO 2007/100254. In this known screen installation, par-
ticles such as smut and fine dust are removed from the
air by means of an electrically charged surface. The elec-
trical charge can be obtained by creating a static electrical
field with the aid of a generator. Under the influence of
this electrical charge, particles contained in the air are
deposited on the electrically charged parts concerned.
The particle-laden air which originates, for example, from
a roadway or railway line can thus be cleaned.
[0003] The electrical charge is applied to metal parts
provided specifically for this purpose, such as in the form
of a grid, projections and the like. Electret material can
also be used. A dielectric medium of this type is contin-
uously electrified and requires no generator to create the
electrical field. The electrically charged parts are normal-
ly disposed in a distributed manner on and are integrated
into the vertical carrier. This means that the carrier is
designed specifically for this purpose, and in this sense
differs from other carriers such as those in the form of a
standard noise barrier or standard central reservation
protection.
[0004] This makes a facility of this type additionally ex-
pensive. Not only must costs be incurred for the collecting
device, but also an adapted noise barrier or central res-
ervation protection must be developed. The known de-
sign has the additional disadvantage that existing carriers
cannot easily be fitted with cleaning means of this type.
A further disadvantage is that it is difficult to take account
of traffic intensity and therefore of the extent of contam-
ination of the air, given that the collecting device normally
extends over the entire length of the noise barrier and
the like.
[0005] The object of the invention is therefore to pro-
duce a screen installation of the aforementioned type
which has a simpler and more flexible design. This object
is achieved in that the device comprises at least one mod-
ule which is provided with the collecting material or the
cleaning means, and that detachable fixing means are
provided by means of which the module and the carrier
interwork detachably with one another.
[0006] By installing one or more modules, the screen
installation can be designed in a simple manner, and in
a manner which is geared towards local circumstances.
The module has the cleaning means or collecting means
required for this purpose. Depending on the contamina-
tion expected locally, more or fewer modules of this type
with electrostatic material and/or possibly filters can be

disposed.
[0007] The module may comprise a housing on which
the collecting material is provided, said housing inter-
working with the fixing means. A housing of this type can
protect the cleaning material against the effects of weath-
er, such as wind and rain. Here, it must be ensured that
the contaminated air can be brought into contact with the
electrostatically charged material. If the electrostatic ma-
terial is freely accessible on the outside of the housing
and is therefore not entirely enclosed, the contaminated
air can flow along it, whereby a cleaning effect then si-
multaneously occurs. Instead of electrostatically charged
cleaning material, filter material can be used, such as
fibrous material and non-woven material.
[0008] An optimum protection of the cleaning material
is achieved if this is enclosed. In this case, it is provided
that the housing defines a flow path for air mixed with
particles, the collecting material being located along or
in said flow path. In this case, the contaminated air must
flow through the housing, which can be achieved in dif-
ferent ways, as will be explained below.
[0009] According to a first possible embodiment, the
flow path can extend between the carrier and the housing.
In this case, the housing may comprise only a single pan-
el located at a distance from the carrier, said panel having
fixing means, such as hooking means, by means of which
the panel is suspended from the carrier. A flow channel
for the contaminated air is thus formed between the car-
rier and the panel of the housing which is suspended
from the carrier. A very simple housing is thus obtained,
which has a low cost price and can be attached in a simple
manner at the required location along the carrier.
[0010] According to a second embodiment, the hous-
ing may comprise two panels located opposite one an-
other, between which the flow path extends. These two
panels located opposite one another may be attached to
one another by means of transverse panels, in such a
way that a laterally enclosed flow channel is obtained.
[0011] As already mentioned, the module can be dis-
posed on different types of carrier. As an example, a car-
rier is cited which comprises two walls enclosing an in-
termediate space, of which at least one is permeable to
air with particles, and the module is accommodated in
this intermediate space. A carrier of this type may have
a porous wall facing the traffic route, which may extend
to the ground or base. It is also possible to design both
walls as porous. The contaminated air is then forced to
flow through the porous wall, whereafter it flows through
the module in the intermediate space. The porous wall
may, for example, contain a catalyst such as titanium
dioxide for the conversion of NOx.
[0012] As already mentioned, the contaminated air
must flow through the housing. This may occur under the
influence of the vortices which are generated by the pass-
ing traffic and the wind. Additionally or alternatively, a
flow of this type may be encouraged if the upper side of
the housing defines a discharge opening and a cover is
located at a distance above the discharge opening. A
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reduction in pressure occurs between the discharge
opening and the cover if wind strikes a cover along the
opening. The suction which is thereby created in the flow
channel produces a draught which results in the intro-
duction of contaminated air.
[0013] As already mentioned, a filter can be used in
addition to or instead of the electrostatically acting clean-
ing means. In particular, the underside of the housing
may comprise an inlet which is covered by a filter. Other
positions for the filter are also possible, for example high-
er in the flow channel.
[0014] The collecting material may comprise an elec-
tret, i.e. a material with a permanent charge. However,
as already mentioned, the collecting material may also
be statically charged under the influence of a generator.
[0015] The collecting material may be designed ac-
cordingly in different ways. It may, for example, comprise
a gauze, or projections which are connected to a current
source. Alternatively, the collecting material may be in
the form of a sheet or strip and may comprise an electret.
[0016] The invention furthermore relates, in combina-
tion, to a traffic route and a screen installation extending
along the traffic route, as described above. Here, the car-
rier may be a noise barrier extending along the traffic
route, a central reservation protection, a wall of a building
and the like.
[0017] Finally, the invention relates to a module for a
screen installation as described above. The term "mod-
ule" is understood to refer to a unit which is self-support-
ing. This self-supporting unit may offer internal or external
space to a collecting device, by means of which particles
can be removed from contaminated air. A module of this
type may also have gripping points on which hoisting
means can grip for the installation, removal or replace-
ment of the module. The process of removal of the par-
ticles may be based on electrostatic attraction, and/or
may involve the step of filtering. The carrier may be a
noise barrier, a central reservation protection, a wall of
a building, or a wall of a tunnel. The detachable fixing
means by means of which the module is attached to the
carrier may be designed in many different ways. As an
alternative to the aforementioned support flanges and
hooks, fixing means may comprise screw connections,
connections by means of corresponding forms such as
dovetail joints, mortise and tenon joints and the like. The
module housing may be single-walled or double-walled.
The housing may be enclosed all round, insofar as a con-
tinuous channel is also provided through which the con-
taminated air can flow. The housing may comprise any
suitable material, such as metal, plastic, wood and com-
binations thereof. Electrostatic material is understood to
refer to a material which is designed to generate a static
electrical field. This may involve, for example, conductive
material formed in such a way that electrical field lines
can be concentrated, as a result of which deposition of
charged particles can be expected. This may involve, for
example, gauze, tapered elements and the like.
[0018] The invention will now be explained in detail

with reference to an example embodiment presented in
the figures.

Figure 1 shows a perspective view of a part of a traffic
route with a screen installation according to a first
embodiment.
Figure 2 shows a cross-section through the screen
installation shown in Figure 1.
Figure 3 shows a cross-section through a second
embodiment.
Figure 4 shows a perspective view of the embodi-
ment shown in Figure 3.

[0019] In the situation shown in Figure 1, the screen
installation 1 is installed along a traffic route 2 with a
safety barrier 6. The traffic 3 moving along said route
emits exhaust gases 4, which combine with the air 5. The
screen installation 1 is composed of a wall 7 facing the
traffic route and a wall 8 located behind it, facing away
from the traffic route 2. An intermediate space or flow
space 9 is located between these walls. On the upper
edge of the walls 7, 8, the intermediate space is connect-
ed to the open air via the passages 10 which are located
between the upper edge of the walls 7, 8 and the cover
11. This cover is supported at a distance above the walls
7, 8 by means of supports 12.
[0020] The wall 7 facing the traffic route 2 has a per-
meable structure as a result of the fact that it is composed
of substances 13, for example lava stones, which are
accommodated in the gabions 14. These gabions 14
comprise metal wire with a mesh width which is such that
the substances 13 are retained in the gabions 14. Jag-
ged-shaped fissures 15, via which the air can enter the
intermediate space 9 over the entire surface of the per-
meable wall 7, are present between the substances 13.
In particular, this involves the component 6 of the air 5
which is directed transversely towards the screen instal-
lation 1.
[0021] The surface of the permeable wall 7 facing the
traffic route 2 is provided with titanium dioxide 16 in such
a way that, under the influence of light, a catalytic con-
version of NOx is achieved. Coarser particles are ab-
sorbed in the jagged-shaped fissures 21 of the permea-
ble wall 7.
[0022] Modules 22 containing sheets, strips or wires
17 made of electrostatic or electret material are present
in the intermediate space 9. Each of the modules com-
prises a housing 23 with two panels 24, on the upper side
of which the flanges 25 are located. The underside of the
housing has an inlet 26 which is covered by a filter 27,
providing access to the flow channel 30. The air which
has entered the intermediate space 9 can now be further
cleaned if it flows up via the inlet 26 and the filter 27 along
the electrostatic or electret material 17 under the influ-
ence of the funnelling effect which occurs between both
walls 7, 8 and between the panels 23, and finally the air
flows out through the discharge opening 31 of the hous-
ing. Particles with a dipole character and/or charged par-
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ticles become attached to the electrostatic or electret ma-
terial.
[0023] Although two sheets of electrostatic or electret
material are shown in the figures, the number can be
varied, for example a single sheet or more than two
sheets. Similarly, the electrostatic or electret material
does not have to be in the form of a sheet; electret ma-
terial in the form of a strip or wire can be envisaged as
an alternative. Similarly, the electrostatic or electret ma-
terial does not have to hang in the module, but can also
be attached to the outside of the module or against the
rear wall 8. Air which flows into the higher parts of the
porous wall 7 is first forced to flow down along the elec-
trostatic means located on the outside of the housing,
whereby a part of the contamination is already removed.
The air can then flow up in the manner described above.
The air which finally emerges on the upper edge from
the screen installation is thus partially cleaned of NOx
and fine dust.
[0024] The screen installation 1 has a base 18, by
means of which the screen installation is embedded in
the side-strip 19 along the traffic route 2. The permeable
wall 7 extends fully to this base 18. The air is thereby
forced to flow through the permeable wall 7, to achieve
a maximum cleaning effect. However, a cutting may pos-
sibly be provided near the underside of the permeable
wall 7.
[0025] In the example embodiment shown, the internal
space 9 is divided into compartments by the partitions
20 which extend transversely at regular intervals from
one another between the walls 7, 8. However, this is not
necessary.
[0026] The modules can be installed in a simple man-
ner in the intermediate space 9 and can be fitted with the
flanges. This can be carried out, for example, with a hoist-
ing crane (not shown), which can grip on the hoisting
eyes 31. Once the electret and the filter have become
contaminated, the complete modules can be removed
and replaced with new modules. It is not necessary to
dispose the modules at specific fixed intervals from one
another. Depending on the expected level of contamina-
tion, more or fewer modules can be disposed per length
unit along the traffic route. In this connection, it is also
possible to suspend more or less electret material from
the modules.
[0027] In the variant shown in Figures 3 and 4, a mod-
ule 22 is provided which has only one single panel 23,
and is suspended against the wall 8 by means of the
flange 25, on the end of which the hook 28 is located. On
the underside of the panel 23, a support 29 is provided
to offer support against the wall 8. The flow channel 30
is now defined between the surface 21 of the wall 8 and
the panel 23. The upper side has a discharge opening
31, at a distance above which the cover is 11 is mounted.
[0028] List of reference numbers

1. Screen installation
2. Traffic route

3. Traffic
4. Exhaust gases
5. Air
6. Safety barrier
7. Wall
8. Wall
9. Flow space between walls
10. Passage in wall
11. Cover
12. Cover support
13. Substance, such as lava stone
14. Gabion
15. Fissure
16. Titanium dioxide
17. Electret material
18. Base
19. Side-strip
20. Partition
21. Surface of wall 8
22. Module
23. Housing
24. Panel
25. Housing flange
26. Housing inlet
27. Filter
28. Hook
29. Housing support
30. Flow channel in housing

31. Gripping means

Claims

1. Screen installation for a traffic route, comprising a
vertical carrier (8, 9) and a device (22) connected to
the carrier with collecting material (17, 27) or clean-
ing means for the removal of particles, such as fine
dust, from ambient air, characterized in that the
device comprises at least one module (22) which is
provided with the collecting material (17, 27) or the
cleaning means, and that detachable fixing means
(25) are provided, by means of which the module
(22) and the carrier (7, 8) interwork detachably with
one another.

2. Screen installation according to claim 1, wherein the
module (22) comprises a housing (23), on which the
collecting material (17, 27) is provided, said housing
interworking with the fixing means (25).

3. Screen installation according to claim 2, wherein the
housing (23) defines a flow path (30) for air mixed
with particles, the collecting material being located
along or in said flow path.

4. Screen installation according to claim 3, wherein the
flow path (30) extends between the carrier (7, 8) and
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the housing (23).

5. Screen installation according to claim 4, wherein the
housing (23) comprises a panel (24) which is located
at a distance from the carrier (7, 8), said panel (24)
having fixing means, such as hooking means (25,
28), by means of which the panel (24) is suspended
from the carrier (7, 8).

6. Screen installation according to claim 3, wherein the
housing (23) has two panels (24) located opposite
one another, between which the flow path (30) ex-
tends.

7. Screen installation according to claim 6, wherein the
carrier comprises two walls (7, 8) enclosing an inter-
mediate space (9), of which at least one is permeable
to air with particles, and the module (22) is accom-
modated in this intermediate space (9).

8. Screen installation according to one of the claims 2
to 7, wherein the upper side of the housing (22) de-
fines a discharge opening (31) and a cover (11) is
located at a distance above the discharge opening.

9. Screen installation according to one of the preceding
claims, wherein the collecting material (17) is elec-
trostatic or can be induced into an electrostatic state.

10. Screen installation according to one of the preceding
claims, wherein the collecting material (11) compris-
es an electret.

11. Screen installation according to one of the preceding
claims, in which the collecting material is in the form
of a sheet.

12. Screen installation according to one of the preceding
claims, wherein the collecting material comprises a
filter material (27).

13. Screen installation according to claim 12, where de-
pendent on one of the claims 2 to 8, wherein the
underside of the housing (23) comprises an inlet (26)
which is covered by a filter (27).

14. Screen installation according to one of the preceding
claims, wherein the module (22) is provided with grip-
ping means (31), such as a lifting eye, to allow a
lifting device to grip on the module (22).

15. In combination, a traffic route and a screen installa-
tion (1) extending along the traffic route (2) according
to one of the preceding claims.

16. Combination according to claim 15, wherein the car-
rier is a noise barrier (7, 8) extending along the traffic
route.

17. Combination according to claim 16, wherein the
noise barrier (7, 8) is double-walled, and the module
(22) is accommodated between both walls (7, 8) of
the noise barrier.

18. Combination according to claim 17, wherein at least
one wall (7, 8), such as the wall facing the traffic
route (7) or both walls (7, 8), is porous.

19. Module (22) for a screen installation according to
one of the claims 1 to 14.
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