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Description

[0001] The invention relates to a device for removing
dust particles and pathogens from an airflow. The inven-
tion also relates to the indoor use of such a device.
[0002] Particle catch arrangements are used to re-
move particles from polluted air. Particles, such as smut,
fine particular matter and exhaust gas particles pollute
the air and are extremely unhealthy for human beings.
Particle catch arrangements using electrostatic fields
combined with corona generating electrodes are used to
catch particles and remove them from polluted air. The
corona generating electrodes locally ionizes the air re-
sulting in ionized particles, which can be attracted by or
forced towards a collecting surface to remove these par-
ticles from the contaminated air, as a result of which the
air is at least partially purified. The known particle catch
arrangements are typically applied outdoor along roads,
in particular highways. This known particle catch ar-
rangement has several drawbacks. The known particle
catch arrangement is relatively bulky and voluminous,
and requires a relative large electrostatic field to be gen-
erated to filter the polluted air. The required relative large
electrostatic field results in relative large energy required
and/or relative large collector plates. This results in a
negative impact on environmental issues such as visual
pollution and/or energy usage.

[0003] Itisafirstobjectof the presentinvention to elim-
inate the abovementioned problems or at least to provide
an alternative.

[0004] Itis a second object of the present invention to
provide a relatively compact device for removing (dust)
particles and pathogens from an airflow.

[0005] It is a third object of the present invention to
provide an improved device for relatively efficiently re-
moving dust particles and pathogens from an airflow.
[0006] At least one of these objects can be achieved
by providing a device according to the preamble, com-
prising: at least one housing, comprising at least one air
inlet for contaminated air and at least one air outlet for
purified air, and at least one control unit connectable to
a power source for powering the device, at least one fan
connected to said control unit and configured to force a
contaminated airflow to flow from the air inlet to the air
outlet; wherein the housing encloses a plurality of com-
partments, extending between the air inlet and the air
outlet, wherein a first compartment, connecting to the air
inlet, comprises: at least one first grounded conductive
wall of the housing, at least one corona generating elec-
trode positioned within the first compartment and con-
nected to the control unit, wherein the control unit is con-
figured to apply a first voltage to the corona generating
electrode, wherein said at least one corona generating
electrode is configured to ionise at least a fraction of the
dust particles and/or pathogens present in a contaminat-
ed airflow, and wherein said at least one corona gener-
ating electrode is positioned at a distance from said first
conductive wall such that an electric wind is induced by
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the electrostatic field extending between said atleastone
corona generating electrode, in charged state, and said
atleastone firstgrounded conductive wall of the housing;
wherein a second compartment, connecting to the air
outlet, comprises: at least one second grounded wall of
the housing for collecting ionised dust particles and/or
ionised pathogens, at least one conductive tube at least
partially positioned within the second compartment and
connected both to the air outlet and to the control unit,
wherein the control unit is configured to apply a second
voltage to the at least one tube, wherein said second
voltage is at least half of the first voltage, wherein said
tube comprises: a first outer end connected, directly or
indirectly, to the air outlet, a conductive circumferential
wall to be charged with the second voltage, and a sub-
stantially closed second outer end, directed away from
the air outlet, wherein the circumferential wall is partially
open in a first zone connecting to the first outer end, and
wherein the circumferential wall is substantially closed in
a second zone connecting both to the first zone and to
the second outer end.

[0007] The device according to the invention is config-
ured to subject to a contaminated air flow to a multi-stage
purification, which increases the purification process of
the contaminated air significantly. Moreover, since the
successive purification steps take place in a single hous-
ing, the device can be designed in a relatively compact
manner, which makes it suitable to apply the device in-
door (in a building) and/or to purify an indoor atmosphere.
Moreover, the (slim) device according to the invention is
configured to operate with a significant lower energy con-
sumption compared to existing solutions applied along
car highways. The control unit may be either a simplistic
control unit, without (a lot of) pre-programmed intelli-
gence or may be formed by a (micro)computer. Typically,
the device according to the invention is powered by an
external power supply, such as the mains (such as
110/230 V AC).

[0008] The multi-stage purification comprises a first
purification step, which takes place in the first compart-
ment of the housing, and a second purification step,
which takes place in the second compartment of the
housing. More in particular, in the first compartment, at
least a fraction of the contaminated air flow is charged,
in particular ionized, by the (high-voltage) corona gener-
ating electrode(s). The charged particles are subjected
to an electricalfield extendingin between the electrode(s)
and at least one grounded wall of the first compartment,
which creates an electric wind from the electrode(s) to-
wards said at least one grounded wall. This electric wind
moves the charged particles, and consequently other
(collided and unbound) particles towards and onto the
ground wall, where at least a fraction of these particles
will stick, and hence will be collected. Typically, due to
gravitational forces, the collected particles will eventually
fall down onto a first collector plate, typically a bottom
wall of the first compartment, after which the collected
particles are removed from the device. The charged par-
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ticles which are not collected (removed from the air flow)
in the first compartment flow into the second compart-
ment, wherein a similarly charged tube forces the
charged particles towards at least one grounded wall of
the second compartment, where at least a fraction of
these particles will stick, and hence will be collected. Typ-
ically, due to gravitational forces, the collected particles
will eventually fall down onto a second collector plate,
typically a bottom wall of the second compartment, after
which the collected particles are removed from the de-
vice. In the second compartment, a fraction of the
charged particles will be caught by the at least second
wall of the housing, and aremaining part of - then purified
- air flow will flow through the opening(s) in the circum-
ferential wall of the tube towards the outlet opening where
the purified air will be released. Particles that can be re-
moved by the device according to the invention are, for
example, smut, exhaust gas, and fine particular matter,
including solid and liquid particles, and including patho-
gens, in particular infectious microorganisms, such as
(corona) viruses, bacteria, protozoans, prions, viroids,
and fungi. Typically, pathogens will often be killed when
subjected to a corona discharge generated by the corona
generating electrode(s).

[0009] Preferably, the first compartment comprises at
least two, and more preferably only two, corona gener-
ating electrodes positioned at a mutual distance and at
a distance from the first grounded conductive wall. Pref-
erably, the corona generating electrodes are oriented in
parallel. Preferably, one corona generating electrode is
oriented right above at least one other corona generating
electrode. Preferably, each corona generating electrode
is subjected to the same (constant) voltage.

[0010] Preferably,the controlunitis configuredto apply
a first voltage of at least 15 kV, preferably at least +15
kV, to each corona generating electrode. This is often
sufficient to realize a corona discharge. Preferably, the
first voltage does not exceed 40 kV. Preferably, the sec-
ond voltage does not exceed the first voltage, but is at
least 50% of the first voltage, and may be identical to the
first voltage. Preferably, the applied voltage as first volt-
age (and as second voltage) is a DC voltage. Although
the corona generating electrode(s) can be subjected both
to a positive voltage and a negative voltage, a positive
voltage is often preferred since no ozone is produced
with a positive voltage in contrary to a negative voltage,
although a positive voltage is typically more difficult to
realize than a negative voltage. Preferably, each corona
generating electrode comprises a corona-emitting wire.
This wire preferably extends through the substantially
entire first compartment. Preferably, the diameter of each
wire is between 0.1 and 2 mm and is more preferably
approximately 0.25mm.

[0011] The first compartment is preferably elongated,
wherein each corona generating electrode extends in a
length direction of the first compartment. The second
compartment is preferably elongated, wherein the tube
extends in a length direction of the second compartment.
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Typically, the first compartment and the second compart-
ment together form a collective space, enclosed by the
housing as such, and used for flow-through of air to be
purified from the air inlet to the air outlet. A physical par-
tition to separate the first compartment from the second
compartmentis conceivable, but typically such a physical
partition is not required. The partition of the housing into
a plurality of compartment may thus be a functional par-
tition (or virtual partition). Preferably, the second com-
partment is positioned in line with the first compartment,
wherein, more preferably the longitudinal axis of the sec-
ond compartment coincides with the longitudinal axis of
the first compartment. This can be realized by applying
a linearly shaped elongated housing.

[0012] Preferably, each corona generating electrode
and each tube is connected by at least one power cable
to the control unit for powering (charging) each corona
generating electrode and each tube.

[0013] Preferably, each corona generating electrode
is mounted onto an insulating mounting structure, where-
in said mounting structure is preferably affixed and/or
clamped to the housing. This mounting structure may,
for example, be at least partially made of plastic. Typi-
cally, the mounting structure is formed by an open frame
to allow, preferably a substantially unhindered, flow-
through of air. Preferably the at least one or each tube
is mounted onto an insulating mounting structure, where-
in said mounting structure is preferably affixed and/or
clamped to the housing. Here, it is imaginable to use a
mounting structure which is configured to simultaneously
mount the tube(s) and the corona generating elec-
trode(s).

[0014] In a preferred embodiment, the first compart-
ment comprises a pair of a first grounded conductive rear
wall and an opposed first front wall, wherein each corona
generating electrode is positioned in between said pair
of first walls and closer to the first rear wall than to the
first front wall. This eccentric position of the corona gen-
erating electrode(s), as seen in a cross-sectional view of
the first compartment, leads to an increased electrical
field strength between the corona generating elec-
trode(s) and the rear wall, which facilitates the induction
of a desired electrical wind between said electrode(s)
and said rearwall. A preferred wind speed of the electrical
wind is at least 0.5 m/s. To this end, the mutual distance
between each corona generating electrode is situated in
between 10 and 30 cm, more preferably between 15 and
28 cm. In case a plurality of (neighbouring) corona gen-
erating electrodes is used, then the preferred minimum
distance between neighbouring electrodes is between 5
and 45 cm, more preferably between 7.5 and 42 cm.
[0015] The length of the housing may vary strongly,
but is typically situated between 1 and 8 m, more prefer-
ably between 2 and 6 m, and may, for example, be ap-
proximately 5 m. The depth and height of the housing
may be identical or may mutually be distinctive. A typical
depth and a typical height of the housing is situated be-
tween 40 and 90 cm, preferably between 60 and 80 cm,
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and may, for example, be 70 cm.

[0016] Preferably the first compartment comprises a
displaceable, in particular slidable and/or removable,
bottom wall. As mentioned above collected particles onto
a side wall of the first compartment, in particular onto a
rear wall of the first compartment, will eventually fall, due
to gravitational forces, down onto a first collector plate,
typically a bottom wall of the first compartment, after
which the collected particles are removed from the de-
vice. By applying a displaceable, in particular a slidable
and/or removable, bottom wall, the bottom wall can be
cleaned in a user-friendly and safe manner. For the same
reason, the second compartment preferably comprises
a displaceable, in particular slidable and/or removable,
bottom wall. The bottom walls of the first compartment
and the second compartment can be mutually connected
or can even be integrated with each other as to form a
single bottom wall.

[0017] The first compartment preferably comprises a
substantially closed circumferential wall which is com-
posed of a plurality of adjacent walls, including the at
least one first grounded conductive wall, wherein the ad-
jacentwalls are preferably connected to a support frame
of the (housing of the) device. Preferably, the housing as
such is grounded. At least a part of the housing is pref-
erably made of conductive materials, such as metal, in
particular (stainless) steel or aluminium.

[0018] The conductive tube can be made entirely of a
conductive material, such as metal. It is also imaginable
that the conductive tube is made of a laminated material,
wherein at least an outer layer (defining an outer surface)
of the tube is made of a conductive material. One or more
inner layers of the tube may be of an insulating material,
which could be favourable for mounting purposes. The
tube may have a rectangular, circular, oval or may have
another polygonal cross-section. The (maximum) diam-
eter of the conductive tube is preferably situated between
20 and 50 centimetres.

[0019] The second outer end of the tube may be
pinched or closed e.g. by folding flaps of circumferential
wall material over each other, in order to close this outer
end. However, it is commonly preferable that the second
outer end of the tube is provided with a lid, preferably a
conductive lid, connected to the conductive circumferen-
tial wall of the tube, preferably conductively connected
to the conductive circumferential wall of the tube. This
conductive lid typically has a flat configuration, although
other shapes, such as e.g. conical shapes, are also im-
aginable. Typically, this lid will be charged as well by the
control unit during operation of the device, as a result of
which the lid also contributes to the repulsion of particles
charged in the first compartment, towards a grounded
wall of the second compartment.

[0020] Preferably, atleast a part of conductive circum-
ferential wall of the tube, located in the first zone, is
formed by a conductive lattice allowing flow-through of
air from the second compartment towards the air outlet
of the device. This lattice may make integral part of the
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circumferential wall of the tube. Typically, the lattice is
also actively charged by the control unit during operation
of the device. The lattice may cover a part of the entire
circumferential wall, as seen in cross-sectional view of
the first zone of the tube. Preferably, in the first zone of
the tube, the circumferential wall has an air permeability
of between 30 and 70 percent. Less permeability will
hinder flow-through of air in an undesired manner, and
more permeability will affect a preferred repulsion effect
caused by charging the lattice. Instead of a lattice, which
is typically formed by a regular pattern of small orifices,
often oriented in a matrix configuration, also other kinds
of openings may be used, such as e.g. slits or slots ap-
plied in the circumferential wall.

[0021] Preferably, the second compartmentcomprises
a substantially closed circumferential wall which is com-
posed of a plurality of adjacent walls, including the at
least one second grounded conductive wall, wherein the
adjacent walls are preferably connected to a support
frame of the device.

[0022] The fan is preferably positioned downstream
the second compartment, and preferably in between the
second compartment and the air outlet. This allows that
only purified air can pass the fan, which counteracts foul-
ing of the fan by contaminated air. The fan is preferably
configured to realize an air flow speed through the hous-
ing of between 0.5 and 2 m/s within the device, more
preferably an air flow speed through the housing of ap-
proximately 1 m/s. The air flow speed caused by the fan
is preferably adjustable, more preferably manually ad-
justable, e.g. by using a rotary knob or other kind of
switch.

[0023] An inlet opening of the air inlet of the device,
and an inlet opening of the first compartment mutually
enclose an angle, preferably a 90 degrees angle. This
angled orientation of both air inlets forces the contami-
nated air flow to follow a nonlinear path causing a desired
turbulence in the air flow, which will improve the purifica-
tion process, at least in the first compartment.

[0024] Preferably, the housing is provided with one or
more mounting elements, such as hooks and/or suspen-
sion eyes, formounting the device to a wall and/or ceiling.
[0025] Preferably, the device comprises at least one
heating element to heat the air flow guided through the
device, preferably to atemperature of atleast 40 degrees
Celsius. This heating element may be positioned, for ex-
ample, in the first compartment and/or second compart-
ment. This heating element may kill specific pathogens,
such as (corona) viruses. Also, other irradiation sources,
such as for example an ultraviolet (UV) irradiation source
may be used to disinfect the contaminated air flow within
the device, in particular within the housing. It is also im-
aginable, that the device comprises at least one cooling
unit to cool the air flowing through the device, which al-
lows the device to function as air-conditioning unit as
well. It is conceivable that the heating element (or other
irradiation source) and the cooling unit are both applied
in the device according to the invention.
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[0026] Preferably, the device comprises a power
source connected to the control unit. This power source
may be formed, for example, by a rechargeable battery
and/or by a solar panel, to be able to (relatively) auton-
omously power the device if needed/desired.

[0027] The invention also relates to the use of a device
according to the invention in a building and/or to purify
air within a building and/or (temporarily) extracted from
a building. Although the device according to the invention
can be used in a residential environment (at home), the
device is primarily intended for use in public or commer-
cial spaces, such a governmental building, stores, malls,
and shops, and in industries.

[0028] The invention will be further explained with ref-
erence to the appended non-limitative figures, which
show preferred embodiments of the present invention
and wherein:

- Figure 1a shows a perspective view of a part of an
embodiment of a device for removing dust particles
and pathogens from an airflow according to the in-
vention;

- Figure 1b shows a perspective view of the device
shown in figure 1a;

- Figure 1c shows a cross-sectional top view of the
device shown in figure 1a;

- Figure 1d shows a detailed perspective view of a
conductive tube of the device shown in figure 1a;

- Figure 2 shows a cross-section of a first compart-
ment of the device according to figures 1a-1c; and

- Figure 3 shows a cross-section of a first compart-
ment of a device according to an alternative embod-
iment of the invention.

[0029] Infigures 1a-1d different views of the same em-
bodiment of a device 1 according to the present invention
are shown. In these figures the same reference numbers
are used for the same or equivalent features.

[0030] Figure 1a shows the (elongated) device 1 for
removing dust particles and pathogens from an airflow.
The device contains a housing 2 which is provided with
an air inlet section 4 with an air inlet 5 for contaminated
air at one end, and an air outlet section 6 with an air outlet
7 for purified air at an opposed end. The outer surface
of the housing 2 is constructed from a rectangular frame
structure 8 onto which outer walls 10 are provided to cre-
ate an enclosed inner space between the air inlet 5 and
the air outlet 7. The housing 2 thus has the overall shape
of a tube which acts as a conduit for the airflow from the
air inlet 5 towards the air outlet 7. In figure 1, the rear
walls 10a, the top walls 10b and the bottom walls 10d
are depicted. Front walls 10c are left out in fig. 1, in order
to show the inner space of the housing 2. All the walls
10a-d are made of conductive material and are grounded.
The air inlet 4 is provided with a grid 5. Inside the air
outlet section 6, a fan 3 is present (not visible in figure
1a) to create an airflow from the air inlet 5 to the air outlet
7. The air inlet section is further provided with an end
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wall 10e.

[0031] The housing contains a first compartment 12
which is a zone of the housing directly connected to the
air inlet 5, wherein two corona generating electrodes 14
are positioned. The electrodes 14 are conductive wires
which are strung between respective wire clamps 16 and
positioned at a mutual distance from each other. The wire
clamps 16 are fixed onto the housing 2 by non-conductive
support structures 18 and 20, so that the electrodes 14
are electrically isolated from the outer conductive walls
10a-d.

The housing 2 further contains a second compartment
30 which is a zone wherein a tube 32 made out of a
conductive circumferential wall is positioned. The tube
32 is supported within the housing 2 by non-conductive
support structures 20 and 22 that connect the tube 32 to
the housing 2 in a fixed position. The tube 32 is at one
open end connected to a non-conductive partition 34
which closes off any direct airflow from the second com-
partment into the outlet section 6. The partition 34 is pro-
vided with an opening 36 onto which the open end of the
tube 32 is connected so that the inner space of the tube
32 is fluidly connected to the outlet section 6 in a direct
way. The circumferential wall of the tube 32 has a section
38 which is provided with holes 40 in the form of a con-
ductive lattice permitting the airflow to pass through, as
well as a section 42 which is impermeable to the airflow.
A second end of the tube 32 that is opposite to the first
end of the tube 32, is permanently closed off by a con-
ductive lid 44. The configuration of the second compart-
ment establishes that an airflow that is led through the
device 1, necessarily passes through the inside of the
tube 32.

The device 1 further contains a control unit (not visible)
which is located in the air outlet section 6. The control
unit is configured for connection to a power source for
powering the device, and for controlling the voltages to
be applied to the corona electrodes 14 and the tube 32.
Preferably, the voltage applied each of to the corona
(generating) electrodes 14 is at least +15 kV. Preferably
the voltage applied to the tube is at least +7.5 kV, more
preferably +15 kV. For this purpose, one or more power
cables are used to connect the corona electrodes 14 and
the tube to the control unit. The top side of the housing
2 is provided with several mounting elements 50 for
mounting the device to a wall or ceiling.

[0032] The elongated device 1 typically has a length
between 3 and 5 m, and the diameter of the conductive
tube can vary between 20 and 50 cm.

[0033] Figure 1b shows a closed perspective view of
the elongated device 1 for removing dust particles and
pathogens from an airflow, showing the front wall(s) 10c
and top wall(s) 10b. The figure shows that the housing 2
encloses a plurality of compartments 30,12,4,6, extend-
ing between the air inlet 5 for contaminated air and the
air outlet 7 for purified air. The air inlet 5 is connected to
the air inlet section 4, which is connected to the first com-
partment 12. The first compartment is connected to the
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second compartment 30 and the second compartment
30 is connected to the air outlet section 6 through open-
ings 40 in a lattice 38 in the tube 32 (shown in figure 1c).
The purified air can leave the device 1 from the air outlet
section 6 to the air outlet 7. In this embodiment the air
inlet 5 and outlet 7 are shown in the front of the device
1. These do not necessarily need to be on the same side
of the device. The figure also shows a control element
51 for regulating the fan speed of the fan 7.

[0034] Figure 1c shows a cross-sectional top view of
an embodiment shown in figure 1a and 1b of a device 1
for removing dust particles and pathogens from an air-
flow. This figure shows a housing 2, comprising the air
inlet 5 positioned in an inlet section 4 for contaminated
air and an air outlet 7 for purified air and a control unit 9
connectable to a power source for powering the device
and a fan 3 inside the air outlet section 6. The fan 3 is
connected to said control unit and configured to force a
contaminated airflow to flow from the air inlet 5 to the air
outlet 7. The control unit 9 is covered by an air shield 41,
which guides the purified air towards the air outlet. The
fan 3 is in this embodiment positioned downstream the
second compartment 30 in between the second compart-
ment 30 and the air outlet 7. The corona generating wires
14 in the first compartment 12 are connected to the con-
trol unit 6, wherein the control unit 6 is configured to apply
a first voltage to the corona generating wires 14. These
corona generating wires 14 are configured to ionise at
least a fraction of the dust particles and/or pathogens
present in a contaminated airflow coming from the air
inlet 5. In this top view it is visible that both corona gen-
erating wires 14 as were shown in figure 1a are positioned
spaced at the same distance from the front and rear walls
of the housing 2 in the first compartment 12. The first
compartment 12 comprises a pair of a first grounded con-
ductive rear wall 10a’ and an opposed first front wall 10c’,
wherein each corona generating wire 14 is positioned in
between said pair of walls and closer to the first rear wall
10a’thantothefirstfrontwall 10c’. The corona generating
wires 14 are positioned such that an electric wind is in-
duced by the electrostatic field extending between said
corona generating wires 14, in charged state, and the
grounded conductive wall 10a’ of the housing 2. The
shown eccentric position of these corona generating
wires 14, leads to an increased electrical field strength
between the corona generating wires 14 and the firstrear
wall 10a’, which facilitates the induction of a desired elec-
trical wind between said wires 14 and said first rear wall
10a’.

[0035] Figure 1d shows a detailed view of the first zone
42 of the conductive tube 32 of the device shown in fig-
ures 1a-1c wherein the circumferential wall is partially
open in a first zone 42 connecting to the first outer end.
The circumferential wall is partially open due to the holes
40 in the form of a conductive lattice allowing purified air
to pass through to the opening 36. The lattice covers a
part of the entire circumferential wall of the first zone 38
of the conductive tube 32. The figure also shows that the
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second zone 42 of the tube 32 connects to the first zone
38, wherein the circumferential wall in the second zone
is substantially closed.

[0036] Figure 2 shows schematically a cross-section
of the first compartment 12 of the elongated device 1
shown in fig. 1, wherein identical elements are indicated
by identical reference numerals. The shown cross-sec-
tion of the first compartment is made in a plane perpen-
dicular to the longitudinal direction of the device 1, i.e.
perpendicular to the corona generating electrodes 14, in
this embodiment formed by corona generating wires 14.
The housing 2 of the first compartment 12 has a rear wall
10a, a top wall 10b, a front wall 10c, and a bottom wall
10d. The overall width of the first compartment between
rear wall and front wall is indicated by d5. The position
of the corona wires 14 is chosen such that the distance
d1 from the rear wall 10a, is between (and including) 0.1
*d5 and 0.40 * d5. Furthermore, the vertical distance d2
between the two wires 14, is between 0.5*d1and 1.5*
d1. ltis preferred that the vertical distance d3 of the upper
wire to the top wall 10b is equal to the vertical distance
d3 of the lower wire to the bottom wall 10d.

[0037] Figure 3 shows schematically a cross-section
of a first compartment 12 of an elongated device 1 that
is of an alternative, cylindrical design, wherein the hous-
ing 2 is made of a conductive circumferential wall 70. The
shown cross-section of the first compartment 12 is made
in a plane perpendicular to the longitudinal direction of
the device 1, i.e. perpendicular to the corona wires 14.
The diameter of the circumferential wall 70 is indicated
by d5.

It will be apparent that the invention is not limited to the
working examples shown and described herein, but that
numerous variants are possible within the scope of the
attached claims that will be obvious to a person skilled
in the art.

[0038] The verb "comprise" and conjugations thereof
used in this patent publication are understood to mean
not only "comprise”, but are also understood to mean the
phrases "contain", "substantially consist of", "formed by"
and conjugations thereof.

Claims

1. Device for removing dust particles and pathogens
from an airflow, comprising

- at least one housing, comprising

o at least one air inlet for contaminated air
and
o at least one air outlet for purified air, and

- atleast one control unit connectable to a power
source for powering the device,

- at least one fan connected to said control unit
and configured to force a contaminated airflow
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to flow from the air inlet to the air outlet;

wherein the housing encloses a plurality of compart-
ments, extending between the air inlet and the air
outlet,

wherein a first compartment, connecting to the air
inlet, comprises:

- at least one first grounded conductive wall of
the housing,

- at least one corona generating electrode posi-
tioned within the first compartment and connect-
ed to the control unit, wherein the control unit is
configured to apply a first voltage to the corona
generating electrode, wherein said at least one
corona generating electrode is configured toion-
ise at least a fraction of the dust particles and/or
pathogens present in a contaminated airflow,
and wherein said at least one corona generating
electrode is positioned at a distance from said
first conductive wall such that an electric wind
is induced by the electrostatic field extending
between said at least one corona generating
electrode, in charged state, and said atleastone
first grounded conductive wall of the housing;

wherein a second compartment, connecting to the
air outlet, comprises:

- at least one second grounded wall of the hous-
ing for collecting ionised dust particles and/or
ionised pathogens,

- at least one conductive tube at least partially
positioned within the second compartment and
connected both to the air outlet and to the control
unit, wherein the control unit is configured to ap-
ply a second voltage to the at least one tube,
wherein said second voltage is at least half of
the first voltage, wherein said tube comprises:

o a first outer end connected, directly or in-
directly, to the air outlet,

o a conductive circumferential wall to be
charged with the second voltage, and

o a substantially closed second outer end,
directed away from the air outlet,

wherein the circumferential wall is partially open
in a first zone connecting to the first outer end,
and wherein the circumferential wall is substan-
tially closed in a second zone connecting both
to the first zone and to the second outer end.

Device according to claim 1, wherein the first com-
partment comprises at least two corona generating
electrodes positioned at a mutual distance from each
other and from the first grounded conductive wall.
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3.

10.

1.

12.

Device according to claim 1 or 2, wherein the control
unit is configured to apply a first voltage of at least
15 kV, preferably at least +15 kV, to each corona
generating electrode.

Device according to one of the foregoing claims,
wherein each corona generating electrode compris-
es a corona-emitting wire.

Device according to one of the foregoing claims,
wherein the first compartment is elongated, and
wherein each corona generating electrode extends
in a length direction of the first compartment.

Device according to one of the foregoing claims,
wherein each corona generating electrode is mount-
ed onto an insulating mounting structure, wherein
said mounting structure is preferably affixed to the
housing.

Device according to one of the foregoing claims,
wherein the first compartment comprises a pair of a
first grounded conductive rear wall and an opposed
first front wall, wherein each corona generating elec-
trode is positioned in between said pair of first walls
and closer to the first rear wall than to the first front
wall.

Device according to claim 7, wherein the minimum
distance between each corona generating electrode
and the first rear wall is 100 millimetres.

Device according to one of the foregoing claims,
wherein the first compartment comprises a substan-
tially closed circumferential wall which is composed
of a plurality of adjacent walls, including the at least
one first grounded conductive wall, wherein the ad-
jacent walls are preferably connected to a support
frame of the device.

Device according to one of the foregoing claims,
wherein at least an outer surface of the conductive
tube is made of a conductive material.

Device according to one of the foregoing claims,
wherein the dimension of the intersection and/or the
diameter of the conductive tube is situated between
20 and 50 centimetres.

Device according to one of the foregoing claims,
wherein the second outer end of the tube is provided
with a lid, preferably a conductive lid, connected to
the conductive circumferential wall of the tube, pref-
erably conductively connected to the conductive cir-
cumferential wall of the tube.

. Device according to one of the foregoing claims,

wherein a part of conductive circumferential wall of
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23.

24,
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the tube, located in the first zone, is formed by a
conductive lattice allowing flow-through of air from
the second compartment towards the air outlet of the
device.

Device according to claim 13, wherein, in the first
zone of the tube, the circumferential wall has an air
permeability of between 30 and 70 percent.

Device according to one of the foregoing claims,
wherein the second compartment is elongated and
wherein the tube extends in a length direction of the
second compartment.

Device according to one of the foregoing claims,
wherein the tube is mounted by at least one insulat-
ing mounting structure, which mounting structure is
preferably affixed to the housing of the device.

Device according to one of the foregoing claims,
wherein the first compartment and/or the second
compartment comprises a displaceable, in particular
removable, bottom wall.

Device according to one of the foregoing claims,
wherein the second compartment comprises a sub-
stantially closed circumferential wall which is com-
posed of a plurality of adjacent walls, including the
at least one second grounded conductive wall,
wherein the adjacent walls are preferably connected
to a support frame of the device.

Device account to one of the foregoing claims,
wherein the fan is positioned downstream the sec-
ond compartment, and preferably in between the
second compartment and the air outlet.

Device account to one of the foregoing claims,
wherein the fan is configured to realize an air flow
speed of between 0.5 and 2 m/s within the device.

Device according to one of the foregoing claims,
wherein an inlet opening of the air inlet of the device,
and an inlet opening of the first compartment mutu-
ally enclose an angle, preferably a 90 degrees angle.

Device according to one of the foregoing claims,
wherein the housing is provided with one or more
mounting elements for mounting the device to a wall
and/or ceiling.

Device account to one of the foregoing claims,
wherein the device comprises at least one heating
element to heat the air flow guided through the de-
vice, preferably to a temperature of at least 40 de-
grees Celsius.

Device account to one of the foregoing claims,
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wherein the device comprises a power source con-
nected to the control unit.

25. Use of a device as claimed in one of the foregoing

claims in a building.
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