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Air filter and method for manufacturing an air filter

The invention relates to an air filter for an air treatment system and method for manufacturing

such an air filter.

US 6,924,326B2 discloses a passive low-cost electrostatic filter created from an ordinary
low-cost non-electrostatic disposable filter. The document discloses apply a water-based
liquid formulation to a non-electrostatic foam filter to turn said filter into a passive electrostatic
filter.

US 5,336,299B2 discloses an air conditioner filter. Charged elements of this filter are

provided by poly glass walls.

There is a need to further improve the filtering of particles, namely VOC (volatile organic
compound) particles, more particular CO (carbon monoxide) particles, SO2 (sulfur dioxide)
particles, NOx (nitrogen oxide) particles, POC (particulate organic carbon) particles and

microorganism, while a simple provisioning of the air filter is achieved.

This technical problem is solved by the subject-matter with the features of the independent
claims. Further embodiments of the invention are provided by the subject-matter with the

features of the sub claims.

An air filter for an air treatment system is proposed. The air filter can in particular be an air
filter of a vehicle. The vehicle can in particular be a rail vehicle. It is, however, also possible
that the vehicle is an automotive vehicle, e.g. a passenger car or bus. It is, however, also
possible that the air filter is used in stationary applications. In this case, the air filter can be
an air filter of a building, of a machine such as a production machine or can be used in any

other application which requires the filtration of air.

The air treatment system can in particular be an air conditioning system (AC system) or
HVAC system (heating, ventilation, air conditioning system). The air filter may replace
currently used filters. For doing so, it may comprise the similar dimensions and/or may be
installable in same positions and/or receiving regions as currently used filters. While such
currently used filters may substantially provide dust removal functions, the presently

disclosed new type of filter advantageously provides improved filtering effects.

The new type of filter advantageously may require no or minimal hardware modifications or
adjustments on the part of the vehicle and in particular of its air treatment system (such as its
HVAC system). Further, it can be easy to install with little or no training, in particular when

installing just like currently used (only dust-) filters.
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The air filter comprises at least one foam filter element. The foam filter element can be a part
of a foam element. In this case, the foam element can comprise, in addition to the foam filter
element, at least one more foam sub element. The foam filter element can be made of

porous material.

The foam element or the foam filter element can e.g. be a foam block or can have a block
shape. The air filter provides an air inlet section or side for unfiltered air. Further, the air filter
provides an air outlet section or side for the filtered air. The air flow through the filter is
directed from the inlet section to the outlet section. In case of a foam block, the inlet section
can be provided by a front surface of the block and the outlet section by the rear surface of
the block.

According to the invention, the foam filter material is or comprises a material with inherent
electrostatic triboelectric charging characteristics. The foam material can provide a passive
electrostatic filter material. This means that air friction of the air flowing through the foam
filter material will develop a static charge of the foam filter material, i.e. the foam filter
material becomes electrically charged due to the air friction of the air flowing through the
foam filter material. The foam filter material can be chosen such that the higher the friction,
the higher the electrical charge which is developed. The air friction can positively correlate
with the pressure drop across the air filter, i.e. the higher the pressure drop, the higher the air
friction effect. The pressure drop depends on the coefficient of drag of the foam filter material
which, in turn, depends on the density, e.g. on the pores per inch, and the thickness of the

foam element.

Providing the foam filter material with inherent electrostatic triboelectric charging
characteristics can mean that the foam filter material itself is electrostatically charged by the
passing air. In particular, no additional material needs to be applied to the foam filter material

in order to achieve the electrostatic triboelectric charging characteristics.

Preferably, the foam filter material is polyurethane-polyether. Such a material can be made
fire resistant by an aluminium trihydrate impregnation after the foam material has been
provided/manufactured. Less preferably, the foam filter material is polyester. In addition, the
foam filter material can be chosen such that particles with a particle size of PM10 as well as
particles with a particle size of PM2.5 can be reliably filtered. This can mean that more than a
predetermined percentage of said particles is filtered by the proposed air filter, e.g. more
than 50%, more than 75%, more than 75% or more than 99%.

The electrostatic effect improves the filtering characteristics of the proposed air filter as any

charged particles passing through the electrostatically charged foam element are
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electrostatically withdrawn from the passing gases and captured on the charged surface

regions.

Providing the foam filter material as a material with inherent electrostatic triboelectric
charging characteristics advantageously allows an easy provisioning of an air filter. In
particular, there is no need for a further manufacturing step in addition to the provision of the
foam filter material with a predetermined, desired size. Further, a passive electrostatic air

filter can be provided which reduces the energy consumption for filtering.

In a further embodiment, the electric field intensity generated by the air filter during
electrostatic charging is dependent on the speed of the air flow passing through the air filter,
a cell density and a thickness of the air filter. A cell density can be defined in terms of pores
per inch (ppi) which also indicates a permeability of the foam filter material. The cell density
and the thickness can be design variables during the design of the air filter. This allows a
simple design of the air filter for e.g. a predetermined air flow speed in order to achieve
predetermined set static charging characteristics which, in turn, can be determined

depending on predetermined set filter characteristics.

In a preferred embodiment, the foam filter element comprises multiple, e.g. at least two or
more than two, layers with different cell densities. The higher the ppi value, the higher the
cell density and the less the permeability. Two layers with different cell densities can e.g. be
adjacent layers with respect to the direction of the air flow through the filter. It is e.g. possible
that a first layer has a cell density of 20 ppi and a further, in particular adjacent, layer has a

cell density of 30 ppi. Usually, the lower the cell density is, the larger the size of the pores.

Providing at least two layers with different cell densities advantageously allows to efficiently
filter particles of different sizes (see above) while minimizing the reduction of the air flow
through the filter.

It is, however, possible that the foam filter element comprises only one layer, i.e. is a single

layer element.

In a further embodiment, a first layer has a cell density in the range of 10 ppi (inclusive) to 30
ppi (inclusive), in particular a cell density of 20 ppi, wherein a further layer has a cell density
equal to or higher than 30 ppi. In particular, the further layer can have a cell density of 45 ppi.
The first layer can provide a pre-filter or coarse filter, wherein the further layer can provide a

fine filter.
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Providing the at least two layers with said cell densities advantageously allows to further
improve the efficiency of filtering particles of different sizes (see above) while minimizing the

reduction of the air flow through the filter.

In a further embodiment, for at least one set of two adjacent layers, a further layer with the
higher cell density is arranged after a first layer with a lower cell density along an air flow
direction through the air filter. In such a filter design, larger particles will be filtered first which
also minimizes the risk of clogging the pores of the high cell density layer by said larger

particles. This, in turn, increases a lifetime of the proposed air filter.

In a further embodiment, a thickness of a layer with a higher cell density is smaller than a
thickness of a layer with a lower cell density. This advantageously allows to provide a
balance between the filter retaining capacity and the pressure drop. In this context, a layer
with the higher cell density will provide a higher filter retaining capacity than a layer with a
lower cell density, wherein a thicker layer will cause a higher pressure drop than a thinner
layer. Choosing a thinner layer with a higher density will reduce the total pressure drop
across the air filter (which results in desired air flow characteristics through the filter) while
still maintaining a desired, i.e. predetermined, filter retaining capacity, i.e. a capacity to retain
before the filter is saturated. The layer with the higher cell density can e.g. be a final layer
e.g. the layer at the outlet section or providing the outlet section or the layer at the rear

surface, and can be provided by the aforementioned fine filter or further layer.

The thickness can be a dimension of the layer or foam filter element along the direction of
the air flow through the filter or foam filter element. A width and a height can denote
dimensions along directions which are oriented perpendicular to the direction of the air flow

and which are also oriented perpendicular with respect to each other.

The proposed layer with a higher cell density can have one of the following thicknesses: 5

mm or 10 mm.

The proposed layer with a lower cell density can have one of the following thicknesses: 10

mm, 20 mm, 35 mm, 40 mm.

The filter can have e. g. one of the following widths: 241 mm, 250 mm, 270 mm, 305 mm,
310 mm, 330 mm, 394 mm, 395 mm, 410 mm, 495 mm.

The filter can have e. g. one of the following lengths: 460 mm, 490 mm, 495 mm, 508 mm,
520 mm, 622 mm, 1230 mm, 2180 mm.

The filter can have e. g. one of the following thicknesses: 10 mm, 30 mm, 45 mm, 48 mm.
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It has to be noted, however, that the dimensions of the filter or a layer of the filter is freely

adjustable according to a specific application.

In case of a single layer filter, the foam filter element can have a cell density of 30 ppi and a
thickness of 10 mm. The filter can have a length of 1230 mm, a width of 250 mm and a

thickness of 10 mm.

In a further embodiment, the air filter comprises at least one insulation element for preventing
a discharge of the electrostatic charge. This insulation element can be made of material in
which electric current does not flow freely. The material can e.g. be non-metal material, in
particular foam material. The relative permittivity of the material of the insulation element can
be in the range of 1 (inclusive) to 6 (inclusive), preferably in the range of 1 (inclusive) to 2.4
(inclusive). The insulation element can be designed and/or arranged such that a discharge

into external elements is prevented.

The at least one insulation element can e. g. cover at least one surface of the filter or foam
filter element completely or at least partially. Preferably, the at least insulation element
covers side surfaces of a foam block fully. In this case, a front surface and a rear surface can
be covered by the at least one insulation element partially or said surfaces are not covered
by the at least one insulation element.

The at least one insulation element can be provided as an insulating layer or by a frame

element.

Providing an insulation element advantageously improves the electrostatic filtering and the
lifetime of the air filter since a polarization which effects the aforementioned withdrawal of

particles can be kept constant over a long period of time.

The material of the insulation element is preferably different from the material of the foam
filter element. The insulation element separates the foam filter electrically from other

elements of the air treatment system.

In an alternative embodiment, the insulation element surrounds the foam filter element. This
can mean that the foam filter element is fully or at least partially arranged in an inner volume
enclosed by the insulation element. The inner volume can be opened to two different sides,
wherein the openings can allow an air flow into and out of the filter element. The insulation
element can abut the foam filter element. In particular, the insulation element can abut side
surfaces of a filter element. This advantageously provides a reliable prevention of a
discharge without impacting the air flow through the filter.

Alternatively or in addition, the insulation element is affixed to the foam filter element. The

insulation element can e.g. be glued or be mechanically affixed in an alternative manner to
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the foam filter element. This advantageously allows a simple provision of the insulating
characteristics for preventing a discharge of the foam filter element. In particular, it is
possible to exchange the entity comprising the foam filter element and the insulating element

while carrying out maintenance work which e.g. allows an easy replacement.

Alternatively, or in addition, the insulation element is affixed to a filter holder of the air
treatment system. The filter holder can be a housing element of the air treatment system
and/or provide a frame for holding/supporting the foam filter element. The insulation element
can e.g. be glued or be mechanically affixed in an alternative manner to the filter holder. If
the insulation element is affixed to a filter holder of the air treatment system, it is preferably
not affixed to the foam filter element to allow a simple replacement of the filter element but

does not require the replacement of the insulation element.

In particular, the at least one insulation element and the foam element are not integrally built.
This can mean that the insulation element and the foam filter element can be connected by a
detachable connection.

In particular, it is possible to provide a filter holder such as a frame for holding/supporting the
foam filter element, wherein the insulation element is arranged on or attached to the frame.
The insulation element can be arranged such that a discharge from the foam filter element
into the frame is prevented if the foam filter element is supported by the frame. The frame

can be an element of the aforementioned air treatment system.

This advantageously allows a simple production of an exchangeable filter element which
does not need to have the aforementioned insulating characteristics. In particular, it is
possible to exchange only the foam filter element while carrying out maintenance work,
wherein the insulating characteristics are provided by an -additional insulating element on the

perimeter of the foam filter.

In a further embodiment, the at least one insulation element covers at least the side surfaces

of the foam element. This and corresponding advantages have been explained above.

In a further embodiment, the material of the at least one insulation element is polyethylene.
The material can be polyethylene foam material, in particular a closed-cell and cross-linked
polyethylene foam material, more particular a plastazote (registered trademark) material. In

this case, the insulation element can have a block shape or the shape of a sheet.

Alternatively, the material of the at least one insulation element is a ceramic material or a

polyester material.

This advantageously allows a simple provision of the insulating element.
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In a further embodiment, the air filter comprises at least one charging-improving element or
at least one charging-improving coating. In comparison to an air filter according to invention
without a charging-improving element or charging-improving coating, such an embodiment
provides an improved electrostatic triboelectric charging effect. This can mean that an equal
air flow or equal pressure drop will cause a higher static charge for an air filter comprising the
at least one charging-improving element or the at least one charging-improving coating in
comparison to an air filter according to invention without a charging-improving element or
charging-improving coating. The coating can be applied to the foam filter element. The
coating can cover a surface of said element. Alternatively or in addition, the material of the

foam filter element can be impregnated with the coating.

A charging-improving element can be provided as a charging-improving layer. Moreover, the
charging-improving element can be a further foam element which can provide a (further) sub

element of the aforementioned foam element comprising at least the foam filter element.

Providing a charging-improving element or at least one charging-improving coating

advantageously improves the electrostatic filtering.

In another embodiment, the material of the at least charging improving element or the at
least one charging improving coating is an antiviral material. The antiviral material can have
particles comprising silver, in particular comprising a composition containing silver, and
comprising liposomes. Preferably, the antiviral material has particles comprising silver
chloride and/or the liposomes are non-phospholipid vesicles. It is possible that a filter
structure of the air filter is impregnated with the antiviral material. The filter structure can

comprise a porous material and/or a cellular material.

In a further embodiment, the air filter comprises at least one absorbing element or at least
one absorbing coating. The absorbing element or absorbing coating can be odor absorbing,
microorganism absorbing or VOC-absorbing. This can mean that more than a predetermined
percentage of the odor intensity, the number of microorganisms or VOC particles are filtered
by an air filter with such an absorbing element/coating, e.g. more than 50%, more than 75%,
more than 75% or more than 99%, or that the percentage is increased in comparison with an

air filter according to the invention but not having the absorbing element/coating.

The coating can be applied to the foam filter element. The coating can cover a surface of
said element. Alternatively or in addition, the material of the foam filter element can be

impregnated with the coating

The absorbing element/coating can be different from the charging-improving

element/coating, i.e. provided in addition or alternatively to such a charging improving
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element/coating. An absorbing element can be provided as an absorbing layer. Moreover,
the absorbing element can be a further foam element which can provide a (further) sub

element of the aforementioned foam element comprising at least the foam filter element.

In a preferred embodiment, a material of the at least one absorbing element or the absorbing
coating is zeolite, in particular a natural zeolite material or a synthetic zeolite material. Zeolite
can be provided as a part of a foam material. Zeolite can in particular be impregnated into

the foam material.

Alternatively, the material of the at least one absorbing element or the absorbing coating is a

volcanic rock material.

Both materials advantageously allow to easily provide an absorbing effect which results in a
simple manufacturing process of the air filter. The proposed materials can advantageously
provide a POC-, VOC-, CO-, SO2-, NOx- absorbing effect. This can mean that more than a
predetermined percentage of said particles are filtered by an air filter with such an absorbing
element/coating, €.g. more than 50%, more than 75%, more than 75% or more than 99%, or
that the percentage is increased in comparison with an air filter according to the invention but

not having the absorbing element/coating.

It is possible that the at least one absorbing element or the absorbing coating also provides
the charging improving element or the charging improving coating. In this case, the material
of the absorbing element or the absorbing coating can also provide a material with the
charging improving effect or the material of the charging improving element or charging

improving coating can also provide a material with the absorbing effect.-

In a further or alternative embodiment, the material of the at least absorbing element or the at
least one absorbing coating is e. g. an organo-phosphorous compound. Such a compound
can have at least one of the following characteristics: a liquid form at 20°C, a colourless to
yellowish colour, a pH-value of 4.5 at 20°C, an initial boiling point of 100°C, a melting
point/freezing point smaller than 0°C, a density of 1.25-1.26g/cm? at 20°C, a drying
temperature of 120°C to 150°C. It can be fully miscible in/with water. Such an organo-

phosphorous compound advantageously provides VOC-absorption properties.

Alternatively, the material of the at least absorbing element or the at least one absorbing
coating is e. g. an inorganic compound. Such a compound can have at least one of the
following characteristics: a liquid form at 20°C, a specific weight of 1.0g/cm?® at 20°C, a non-
ionic character, a white colour, a pH-value of 2.5+ at 20°C, a density of 1.0g/cm® at 20°C, a

drying temperature above 120°C to 170°C. It can be fully miscible in/with water.
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Such an inorganic compound advantageously provides odor-absorption and VOC-absorbing

properties.

Further, the air filter can comprise a fire-retardent material, in particular a fire-retardent

impregnation.

It is possible that the air filter comprises a foam element with multiple foam sub elements,
wherein a sub element can provide a foam filter element, an insulation element, a charging-
improving element, an absorbing element, a fire retarding element. The sub elements can be
integrally built. This is, however, not mandatory. It is also possible that the foam element is

provided by separate sub elements.

Further proposed is a method for manufacturing an air filter for an air treatment system of a
vehicle, the method comprising providing at least one foam filter element, wherein the foam
filter material is a material with inherent electrostatic triboelectric charging characteristics.
The method is used to provide an air filter according to one of the embodiments disclosed in
this invention. Thus, the proposed method can comprise all steps required for providing such

a filter element. In particular, the method can comprise one or more of the following steps:

o providing the foam filter element with layers having different cell densities, in
particular according to one of the embodiments disclosed herein,

e providing at least one insulation element for preventing a discharge of the
electrostatic charge, in particular according to one of the embodiments disclosed
herein,

e providing at least one charging-improving element or at least one charging-improving
coating, in particular according to one of the embodiments disclosed herein,

o providing at least one absorbing element or at least one absorbing coating, in

particular according to one of the embodiments disclosed herein.

In a further embodiment, the method includes defining a cell density of the air filter material
or of a layer material and a thickness of the air filter. As outlined before, this allows a simple
manufacturing of the air filter to achieve predetermined filter characteristics, in particular a
predetermined filter retaining capacity, a predetermined electric field intensity for electrostatic
charging of the air filter and a predetermined pressure drop for a certain air flow speed.
Further described is an air treatment system comprising an air filter according to one of the
embodiments disclosed herein. The air treatment system can comprise a filter holder for
holding the foam filter element or a foam element comprising the filter foam element. The air
treatment system, in particular the filter holder, can further comprise an insulation element

which is designed and/or arranged such that a discharge of the foam filter element is
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prevented if the foam filter element is arranged in/on the filter holder and electrostatically

charged.

Further described is a vehicle with at least one air filter according to one of the embodiments

disclosed herein. The air filter can be an element of an air treatment system of the vehicle.

The invention will be described with reference to the attached figures. The figures show:

Fig. 1 a schematic side view of an air filter according to the invention,

Fig. 2 a schematic side view of an air filter according to a further embodiment of the
invention,

Fig. 3 a schematic front view of an air filter according to a further embodiment of the
invention,

Fig. 4 a schematic front view of an air filter according to a further embodiment of the
invention,

Fig. 5 a schematic side view of an air filter according to a further embodiment of the
invention,

Fig. 6 a schematic side view of an air filter according to a further embodiment of the

invention, and

Fig. 7 a schematic side view of an air filter according to a further embodiment of the

invention.

In the following, the same reference numerals denote elements with the same or similar

technical features.

Fig. 1 shows a schematic side view of an air filter 1 according to the invention. The air filter 1
comprises a foam filter element 2 made of a material with inherent electrostatic triboelectric
charging characteristics. This means that the friction of air and the surfaces provided by the
foam filter element 2 produces patterns of fixed, stable electric charges and no additional
coatings or layers is required for this. Preferably, the material is polyurethane-polyether but it
is of course possible to use other materials providing the inherent electrostatic triboelectric

charging effect.

Indicated is a front surface 3 and a rear surface 4 of the foam filter element 2 which has a
block shape. An arrow 6 indicates a direction of an air flow through the air filter 1. In

particular, air enters the foam filter element 2 through the front surface 3 and exits the foam
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filter element 2 through the rear surface 4. A thickness D of the foam filter element 2 can be
in the range of 10 mm to 45 mm. Also indicated is a height H which can be in the range of
460 mm to 2180 mm. A width W (see e.g. Fig. 3) can be in the range of 241 mm to 495 mm.
A cell density of the foam filter element 2 can be in the range of 20 ppi to 45 ppi.

Fig. 1 shows a single layer foam filter element 2, wherein a thickness D can be 10 mm, the
height H can be 1230 mm and the width W can be 250 mm. A cell density of the single layer
element 2 can be 30 ppi. Alternatively, a height H can be 2180 mm and the width W can be

410 mm. A cell density of the single layer element 2 can be 45 ppi.

Fig. 2 shows a schematic side view of an air filter 1 according to a further embodiment of the
invention. The air filter 1 comprises a foam filter element 2 with a first layer 2a and a further
layer 2b. Along the direction 6 of the air flow through the foam filter element 2, the further
layer 2b is arranged after/behind and preferably adjacent to the first layer 2a. The first layer
2ae. g. has a cell density in the range of 10 ppi (inclusive) to 30 ppi (inclusive), wherein a
further layer 2b e. g. has a cell density higher than 30 ppi, in particular 45 ppi. More general,
a cell density of the first layer 2a is lower that a cell density of the further layer 2b. A

thickness D_2a of the first layer 2a is higher than a thickness D_2b of the second layer 2b.

The thickness D_2a can e.g. be 20 mm, 35 mm or 40 mm and the thickness D_2b can e.qg.
be 5 mm, 10 mm.

Fig. 3 shows a schematic front view of an air filter 1 according to a further embodiment of the
invention. In addition to the foam filter element 2, the air filter 1 comprises an insulation
element 7 for preventing a discharge of the electrostatic charge of the foam filter element 2. It
is shown that the insulation element 7 and the foam filter element 2 are affixed to one
another. In particular, the insulation element 7 can be made of a foam material. The foam
material can e.g. be polyethylene. It is possible that an element 9 comprises or provides
both, the foam filter element 2 and the insulation element 7, wherein both elements 2, 7 can

be made of foam material.

Further, the insulation element 7 covers the side surfaces 5 but not the front and the rear
surface 3, 4 of the foam filter element 2. It is, however, also possible that the insulation
element 7 also covers the front and the rear surface 3, 4. In this case, the insulation element

7 fully wraps the foam filter element 2.

Fig. 4 shows a schematic front view of an air filter 1 according to a further embodiment of the
invention. In addition to the foam filter element 2, the air filter 1 comprises an insulation
element 7 for preventing a discharge of the electrostatic charge of the foam filter element 2. It

is shown that the insulation element 7 and the foam filter element 2 are not integrally built. In
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particular, the insulation element 7 can be made of a ceramic material or a GPO3 material,
i.e. a glass reinforced polyester material. Further shown is a filter holder 8, e.g. a filter frame.
The filter holder 8 has a rectangular shape in cross section plane which is oriented
perpendicular to the air flow direction 6. The insulation element 7 is attached to inner
surfaces of the filter holder 8. The foam filter element 2 is arranged in an inner volume
enclosed by the entity of filter holder 8 and insulation element 7. The insulation element 7
can be affixed to the filter holder 8 and/or to the foam filter element 2. In the case that the
insulation element 7 is not affixed to the foam filter element 2, it can be arranged such that it

abuts the foam filter element 2.

The insulation element 7 is arranged such that it covers the side surfaces 5 but not the front

and the rear surface 3, 4 of the foam filter element 2.

Fig. 5 shows a schematic side view of an air filter 1 according to a further embodiment of the
invention. In addition to the foam filter element 2, the air filter 1 comprises a charging-
improving coating 10 which is arranged on the clean side of the air filter 1, e.g. on the rear
surface 4 of the foam filter element 2. The at least one charging-improving coating 10 is
made of a silver additive. In particular, the charging-improving coating 10 can be made of an
antiviral material, wherein the antiviral material can comprise particles comprising silver

chloride and/or liposomes that are non-phospholipid vesicles.

Fig. 6 shows a schematic side view of an air filter 1 according to a further embodiment of the
invention. In addition to the foam filter element 2, the air filter 1 comprises a charging-
improving element 11 which is arranged on the clean side (downstream side) of the air filter
1, e.g. on the rear surface 4 of the foam filter element 2. The at least one charging-improving
element 11 is made of a zeolite. The charging-improving element 11 can be a foam element.
In this case a foam element 9 comprises or provides both, the foam filter element 2 and the

charging-improving element 11.

Itis, of course possible, that an air filter 1 comprises the foam filter element 2, the insulation
element 7 and the charging-improving element 11. In this case, a foam element 9 can
comprise or provide all, the foam filter element 2, the insulation element 7 and the charging-
improving element 11. In these embodiments, it is possible that the insulation element 7
covers the side surfaces of the entity of the foam filter element 2 and the charging-improving
element 11.

Fig. 7 shows a schematic side view of an air filter 1 according to a further embodiment of the
invention. In addition to the foam filter element 2, the air filter 1 comprises a charging-

improving element 11 which is arranged on the clean side of the air filter 1, e.g. on the rear
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surface 4 of the foam filter element 2, and at least one absorbing coating 12 which is
arranged on the dirty side of the air filter 1, e.g. on the front surface 3 of the foam filter
element 2. The at least one absorbing coating 12 is made of an organo-phosphorous
compound or an inorganic compound or zeolite or volcanic rock material. The air filter 1 can
also comprise an antiviral material including silver and, where applicable, liposomes (not

shown).
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Reference list

air filter
2 foam filter element
2a first layer
2b further layer

front surface

rear surface

3

4

5 side surface
6 air flow direction

7 insulation element

8 filter holder

9 foam element

10 charging-improving coating
11 charging-improving element
12 absorbing coating

0 width

H height

D thickness

D_2a thickness

D_2b thickness
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Claims

1. Airfilter for an air treatment system, the air filter (1) comprising at least one foam filter
element (2),
characterized in that
the foam filter material is or comprises a material with inherent electrostatic triboelectric

charging characteristics.

2. The air filter according to claim 1, characterized in that the electric field intensity
generated by the air filter (1) is dependent on the speed of the air flow passing through
the air filter (1), a cell density of the air filter (1) material and a thickness of the air filter

).

3. The air filter according to claim 1 or 2, characterized in that the foam filter element (2)

comprises multiple layers (2a, 2b) with different cell densities.

4. The air filter according to claim 3, characterized in that a first layer (2a) has a cell
density in the range of 10 ppi (inclusive) to 30 ppi (inclusive), wherein a further layer
(2b) has a cell density equal to or higher than 30 ppi and/or that for at least one set of
two adjacent layers (2a, 2b), a layer (2b) with the higher cell density is arranged after a

layer (2b) with the lower cell density along an air flow direction (6) through the air filter

(1).

5. The air filter according to claim 3 or 4, characterized in that a thickness (D_2b) of a
layer (2b) with a higher cell density is smaller than a thickness (D_2a) of a layer (2a)

with a lower cell density.

6. The air filter according to one of the preceding claims, characterized in that the air filter
(1) comprises at least one insulation element (7) for preventing a discharge of the

electrostatic charge.

7. The air filter according to claim 6, characterized in that the insulation element (7)
surrounds the foam filter element (2) and/or is affixed to the foam filter element

(2)and/or is affixed to a filter holder of the air treatment system.

8. The air filter according to one of the claims 6 to 7, characterized in that the at least one

insulation element (7) covers at least the side surfaces (5) of the foam filter element
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The air filter according to one of the claims 6 to 8, characterized in that the material of
the at least one insulation element (7) is polyethylene or a ceramic material or a

polyester material.

The air filter according to one of the preceding claims, characterized in that the air filter
(1) comprises at least one charging-improving element (11) or at least one charging-

improving coating (10).

The air filter of claim 10, characterized in that the material of the at least charging
improving element (11) or the at least one charging improving coating (10) is an

antiviral material.

The air filter according to one of the preceding claims, characterized that the air filter

(1) comprises at least one absorbing element or at least one absorbing coating (12).

The air filter according to claim 12, characterized that the material of the at least
absorbing element or the at least one absorbing coating (12) is an organo-phosphorous

compound or an inorganic compound.

The air filter according to claim 12 or 13, characterized in that a material of the at least
one charging-improving element (11) or the charging improving coating (10) is zeolite

or a volcanic rock material.

A method for manufacturing an air filter (1) for an air treatment system according to one
of the preceding claims, the method comprising providing at least one foam filter
element (2), wherein the foam filter material is or comprises a material with inherent

electrostatic triboelectric charging characteristics.
The method according to claim 15, characterized in that the method includes defining a

cell density of the air filter (1) material or of a layer (2a, 2b) material and a thickness of

the air filter (1) or of a layer (2a, 2b).
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