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(57) Abstract: The invention relates to a fagcade element (1) enabling an air
exchange between at least one inside (I) room (40) and an outside (0) of a
building having at least one wall (55), comprising a wall opening being ar -
ranged in the wall, a filter element (30) being arranged in at least a part of
the wall opening, at least one movable shutter (10), being arranged at the
outside of the building and being movable between at least an open position
and a closed position, wherein the shutter (10) is arranged between the filter
element (30) and the outside of the building in the closed position, and the
shutter (10) is arranged beside the filter element (30) in the open position.
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Fagade element

BACKGROUND OF THE INVENTION

The invention relates to a facade element being adapted to
allow an air exchange between at least one ingide room and an
outside of a building having at least one wall, the facade
element comprising a wall opening being arranged in the wall
and a filter element being arranged in at least a part of the
wall opening.

From a plurality of residential buildings, small air inlet
gystems being arranged on a window frame or on a wall are
known. These openings can provide a required minimum air
exchange rate between an inside room of the building and the
outside. This minimum air exchange rate can be sufficient to
prevent mould risk and to avoid too high indoor carbon dioxide
concentration. These known air inlet systems may include a
filter element providing filtering of air pollution or dust.

However, a comfortable air quality is not guaranteed.

A disadvantage of these known air inlet systems lies in the
fact that the airflow ig limited and therefore, the air inlet
gystems are not suitable to guarantee thermal comfort and
inside air quality under all conditions, e.g. in summer.
Therefore, additional air conditioning or ventilation systems
are needed. Central ventilation systems can deliver mixed air,
thereby providing ventilation, heating and cooling. However,
these systems generally have a low user acceptance due to the
fact that an individual control of the airflow is very
limited. A simple ventilation system is constituted by a
window which can be opened and closed by user interaction.
However, high-rise buildings are subject to very high wind
loads on the facade. Hence, window ventilation is very limited
in these buildings.

Therefore, it is an object of the invention to provide a

ventilation system being unaffected by outside weather
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conditiong, guaranteeing thermal comfort and inside air

quality, and having a high user acceptance.

SUMMARY OF THE INVENTION

The pregent invention ig limited only by the scope of the
claims as ultimately allowed in this application, and in no

way limited by the prior versions of the claims.

According to the invention, a fagade element is disclosed
being adapted to enable an air exchange between at least one
ingide room and an outside of a building having at least one
wall, the facade element comprising a wall opening being
arranged in the wall, a filter element being arranged at least
partly in at least a part of the wall opening, at least one
moveable shutter, being arranged at the outside of the
building and being moveable between at least an open position
and a closged position, wherein the shutter igs arranged between
the filter element and the outside of the building in the
closed position and the shutter is arranged beside the filter

element in the open position.

In this embodiment of the invention, a fagade element for use
in conjunction with a building is disclosed which allows an
airflow from outside into a room or vice versa. The facade
element comprises a filter element, which may be adapted to
provide any of a gound attenuation, filtering of air
pollution, filtering of odours, or filtering of dust. In some
embodimentg, the filter element may provide increased comfort

to the users inside the room.

The optional filter element is arranged at least partly in at
least a part of a wall opening. The wall opening can be formed
in the wall during the construction of the building. In other
embodimentg of the invention, a part of the wall of an
existing building can be removed in order to form a wall
opening. In still another embodiment of the invention, the

wall opening can be a window opening, which is used partly for
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the filter element and the air duct and partly for a

conventional window with a fixed or moveable glazing.

The cross-section of the filter element and/or the air duct
may be designed according to the projected air exchange rate.
In some embodiments, the cross-sectional area of the filter
element may amount between 0.25 m®’ and 4 m°’. In some
embodiments, each room is assigned a single wall opening and a
single corresponding filter element. In other embodiments of
the invention, a plurality of wall openings with corresponding
filter elements contributes to the air exchange of a gingle
room. In some embodiments, the number of filter elements and

wall openings can amount 1 to 10 per room.

The air exchange rate, and thus the maximum airspeed ingide
the room, can be regulated by the user by means of a moveable
shutter. In some embodiments of the invention, the shutter may
be arranged inside the room, within the filter element, within
an optional air duct coupling an outside orifice to the filter
element, or at the outside of the building. The shutter is
moveable between at least an open posgition and a closged
position. In the cloged position, the shutter restrictg the
air exchange by increasing the flow resistance of the air
through the filter element. In some embodiments of the
invention, the shutter can be arranged adjacent to the filter
element in order to obstruct the air passage through the

filter element into the room.

In other embodiments of the invention, the shutter can be
gpaced apart from the filter element in its closed position,
thereby restricting the airflow through the filter element

ingide the room without blocking the airflow completely.

In the open position, the shutter is arranged beside the
filter element so that airflow from the outgide into the room
ig not less restricted by the shutter or, in some embodiments,

even unrestricted.
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In some embodiments of the invention, the facade element can
provide high air exchange rates and therefore high elevated
air speed inside the room. A high elevated air speed may be
ugsed to increase the maximum acceptable temperature.
Therefore, the facade element may provide a positive effect on
thermal comfort even in hot humid climates. Due to the filter
element, air pollution and noise inside the building may be
reduced compared to normal window ventilation in gome
embodiments of the invention. As the maximum acceptable
temperature ig increased, cooling energy might be gaved in
some embodiments. As outside air may be transported through
the fagade element into the room by gradient winds, the energy

consumption used for ventilation may be minimized.

In some embodimentg, the facade element comprises further a
rain protection device which is permeable to air and which is
adapted to prevent the filter element from being soaked by
rain water. The rain protection device may comprige in some
embodiments at least one louver. In other embodiments of the
invention, the rain protection device may comprise a grid or a
protruding porch. The rain protection device may be adapted to
allow high air exchange rates even in heavy rain without
rainwater affecting the filter element or entering the room.
Therefore, high air exchange rates and increased thermal
comfort may be achieved even in bad weather conditions. In
gome embodiments of the invention, the rain protection device
may be adapted to allow for an esthetically appealing look of
the building.

In some embodiments of the invention, the rain protection
device is moveable between at least an open position and a
closed position. In this context, the open position of the
rain protection device may allow a higher air exchange rate.
In the open position, a small amount of rain water, drizzle or
snow might enter the air duct and reach the filter element
and/or the inside of the room. The closed position of the rain
protection device will prevent rain from entering the air

duct, the filter element or the room but still allow some air
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exchange between the inside room and the outside of the
building so that the user of the building or the inmate of the

room is still feeling an increased comfort.

In some embodimentg of the invention, the shutter may comprise
at least one window pane. Such a window pane may allow for an
appearance of modern glazing architecture of the building.
Furthermore, the shutter may be moved in front of a window in
the open position without obstructing the user’s view. Hence,
the percentage of the total surface area of the facade which

can be used for building ventilation may be maximized.

In some embodimentsg of the invention, the shutter ig glidably
mounted on at least one track. The track may be arranged
horizontally or vertically at the facade. This embodiment may
allow for smooth operation and small area exposed to wind.
Therefore, this embodiment might be in particular useful for
the upper floorgs of a high-risgse building, without being

limited to this application.

In some embodiments of the invention, the shutter is swiveling
about pivotg being arranged at the outside of the facade. In
this embodiment, the shutter can swing from an open to a
closed pogition. In the open posgition, the shutter can be
stowed away flat on the facade, which means that the open and
the closed position are spaced apart approximately 180°. In
other embodiments of the invention, the shutter may protrude
from the facade in the open position and thereby form an air

duct or an airflow deflection vane.

In some embodiments of the invention, the facade element
comprises further at least one window and a sun protection
device being located in front of this window. In this
configuration, the shutter can be used in itg open position to
cover the gun protection device, so that the sun protection
device ig shielded from wind. This allows the inside of the

building to be shaded from direct sunlight even in bad weather
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conditiong with strong windg, which usually affects the life

time or the usability of known sun protection devices.

In some embodimentg of the invention, the sun protection
device is moveable between at least an open position and a
closed pogition. If the user wants to restrict the airflow
ingide the room and closes the shutter, the sun protection
device is affected by gradient winds. In this case, the gun
protection device can be rolled or folded to an open position
which protects the sun protection device from being destroyed.
On the other hand, the sun protection device can be removed
from the window in cloudy weather conditions when the inside

of the room is not heated by directed sunlight.

In some embodiments of the invention, the filter layer
comprises any of activated carbon, paper, non-woven fabric or
at least one expanded-metal grid. The filter element may be
made of at least one flat layer or from at least one folded
layer, which may provide a higher surface area. The filter
element may comprise a plurality of filter layers. The filter
element may remove dust or gaseous pollutants such as carbon

monoxide or strong odours from the air entering the room.

In some embodiments of the invention, the facade element
comprises further an inner cover, being permeable to air and
being arranged between the filter element and the ingside of
the room. Thig feature allows the filter element to be hidden
from the user’s view ingide the room, so that the ingide wall
of the room can be designed according to the user’s
preferences. The cover may be adapted to protect the filter

layer from being touched or destroyed by user interaction.

In some embodiments of the invention, the inner cover
comprises any of at least one gypsum plaster board, at least
one woven fabric, at least one metal sheet or wood. In sgome
embodiments, the inner cover comprises a plurality of
ventilation bores. The ventilation bores may be covered by

fabric in some embodiments. This allows a sufficient airflow
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through the inner cover into the room and a plurality of
design options, so that the facade element or parts of it are
hidden from the user’s view, i.e. the inside wall of the room

has a conventional appearance.

In some embodimentg of the invention, a fan or exhauster may
operate inside the building in order to draw outside air into
the room. Thig feature ensureg a constant airflow independent

from atmospheric winds.

In some embodimentg of the invention, the facade element may
comprise further a control device being adapted to control the
position of at least one shutter and/or the position of the
optional rain protection device. In some embodiments, the
control device allows for a fully automatic operation of the
facade element. In other embodimentsg, the facade element may
be brought into a save operational state in high wind speeds
or high precipitation. A control device may comprise any of a

fuzzy logic, a neural network, or a characteristic map.

Brief description of the drawings

Figure 1 illustrates a vertical cross-sectional view through

one embodiment of the invention.

Figure 2 shows a horizontal cross-sectional view through an
embodiment of the invention with the shutters in

closed posgition.

Figure 3 shows a horizontal cross-sectional view through the
embodiment from Figure 2 with the shutters in open

position.
Detailed description
The following is a detailed exemplary description of

embodimentg of the invention, in a number of its wvarious

aspects. Those gkilled in the art will understand that the
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gpecificity provided herein ig intended for illustrative
purposes with respect to an exemplary embodiment, only, and is
not to be interpreted as limiting the scope of the invention

or claims.

Figure 1 shows a vertical cross-gectional view of an
embodiment of the invention. In the central part of figure 1,
a slab 50 of a building is shown. The slab 50 may be made from
steel-reinforced concrete, steel, or wood. The slab 50 is
coupled to inside and/or outside walls 55 to form the main

structure of the building.

At the ingside I of the building, at least one room 40 is
provided. The room is bounded at least by the wall 55 and the
glab 50. The wall 55 comprises at least one wall opening 550,
which couples the inside I of the building with the outside O
of the building. The fag¢ade element 1 according to the
invention is at least partly arranged inside the wall opening
550.

The facade element 1 comprises at least one filter element 30.
The filter element 30 may have a width ranging from
approximately 20 cm about 500 cm and a height of approximately
20 cm up to 2.5 m. The filter element may have a surface area
from 0.25 m> up 3 m°. The room 40 may be equipped with one or
more filter elementg 30. The filter elements 30 are adapted to
guide outside air inside the room 40 at high air exchange
rates and high elevated air speed to increase the maximum
acceptable temperature ingide the room and to provide a
comfortable inside climate to the users, especially in hot

humid climates.

The filter element 30 comprises at least one filter layer 303,
which may comprise any of activated carbon, paper, non-woven
fabric or an expanded-metal grid. The filter layer 303 may
comprise a gingle layer or a plurality of layers being
arranged parallel and adjacent to each other. A plurality of

layers may be composed of the same material or may be made
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from different materials. Each layer may be flat or folded in

order to increase its surface area.

The filter layer 303 may be adapted to filter any of outgide

noise, air pollution, dust, or odors.

In order to provide a neat and tidy inside view of the filter
element 30, the filter element 30 may comprise an optional
inner cover 302. The inner cover ig permeable to air and is
arranged between the filter layer 303 and the inside I of the
room. The cover 302 may be degigned according to the
preferences of the user or inhabitants of the room 40. This
meansg, the cover 302 may be designed in different colorsg, from
different materials or may be covered with canvas. In some
embodiments, the inside cover 302 is made from any of a gypsum
plaster board, an expanded metal grid, a woven fabric, or
wood. If the inside cover 302 is made from a naturally
airtight material, it may comprise a plurality of wventilation
boregs which allow the air leaving the filter layer 303 to

enter the inside I of the room 40 or vice versa.

The filter element 30 may comprise in some embodiments an
additional rain protection device 20. The rain protection
device 20 may comprise a plurality of louvers, with allow air
from the outside to pass through the rain protection

device 20. In some embodiments, the rain protection device 20
ig adapted to protect the filter layer 303 at least partly
from rainwater, drizzle or snow, go that the filter layer 303
ig prevented from being soaked by water. This feature may
prevent the filter layer 303 to be affected by mildew.

In some embodimentg of the invention, the rain protection
device 20 is moveable, go that the louver can be brought at
least from an open position into a closed position to provide
a better protection from rain and snow at the price of reduced
airflow or allowing for increased airflow at the price of
leggser rain protection. The rain protection device 20 may be

ugser-operated or may be controlled automatically without user
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interaction, e.g. dependent on the weather report or measured

precipitation.

In some embodiments, the filter element 30 is fixed to the
wall opening 550 by means of an coupling element 304, which
may provide an airtight seal and/or a thermal insulation
between the wall 55 and the filter element 30. Furthermore,
the coupling element 304 may include a quick release to allow
an easy exchange of the filter layer 303, so that maintenance

of the facade element ig simplified.

At the outside O of the filter element 30, a moveable

shutter 10 is provided which may be used to regulate the
amount of air entering the room 40. In the embodiment shown,
the shutter 10 comprises a first window pane 101 and a second
window pane 102 which are spaced apart and confine a gap 103.
Such an arrangement may provide increased heat isolation and

therefore lower energy consumption in winter.

The shutter 10 is guided in a lower rail 104 and an upper

rail 105, which are arranged substantially horizontally at the
outside O of the building. Therefore, the shutter is slidably
mounted and can be moved from an open position beside the
filter element to a closed position in front of the filter

element.

Furthermore, figure 1 shows an optional isolation element 504
which may comprise rigid expanded plastic like polyurethane
foam and which is adapted to reduce heat losses through the
glab 50. Furthermore, the facade may comprise decorative
elements 503 which give the facade a modern glazing look. To
prevent the isolation element 504 and the decorative

element 503 from being affected by precipitation, a sealed
bage 501 may be provided which can be made from a sheet metal,

e.g. an aluminum alloy.

Figure 2 and figure 3 show the horizontal cross-sectional view

through an embodiment of the present invention. The figures
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show a part of the wall 55 which geparates the ingide I from
the outside O of a building. The wall 55 comprises a wall
opening 550. Inside thig wall opening 550, a window 15 is
arranged which allows the user to look outside of the room and
which allows natural sunlight to enter the room, e.g. for
natural illumination. The window may comprise a fixed glazing
in gome embodimentg. In other embodiments, the window may be

movable so that it may be opened by the user.

Adjacent to the window 15 and adjacent to the wall 55, a first
filter element 30a and a second filter element 30b is
arranged. The inside structure of the filter elements 30 has

been described in greater detail with respect to figure 1.

As can be geen from figure 2, a first shutter 10a is arranged
in front of and spaced apart of the first filter element 30a
and a second shutter 10b ig arranged in front of and spaced
apart from the second filter element 30b. The filter elements
30 and the shutters 10 confine a gap 11. If the venting
element 70 is in an open posgition, outside air may enter the
gap 11 and is heated due to solar radiation passing through
the shutter 10, which comprisesgs at least one window pane. This
heated air 60 can enter the room through the filter element
30. Thus, the configuration shown in figure 2 allows moderate
air exchange between the inside and the outside of the
building and using solar energy to raise the inside
temperature on cold days with moderate or cold outside

temperatures.

In hot and humid climate, e.g. in summer, the shutterg 10a and
10b can slide in an open position ag shown in figure 3. This
allows a higher flow of outside air 60 to enter the room
through the filter elements 30a and 30b. This high elevated
air speed may cool down the room or increase the maximum
acceptable temperature ingide the room. If the indoor air
temperature is higher than the outdoor temperature due to a
high heat load indoors or during the night, the high air

exchange rate may improve the energy efficiency and cool down
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the inside of the building without the need of energy-

consuming air conditioning systems.

The shutters 10a and 10b are arranged in front of the

window 15 in their open position. As the shutters 10 comprise
at least one window pane, the view through the window 15
remains unobstructed. If the user wants to shade the room from
direct sunlight, an optional sun protection device 25 is
arranged in the gap between the window 15 and the shutter 10.
The sun protection device may comprise a sheet of fabric or
louvers made from wood or metal in order to reflect direct
gunlight and let gcattered light enter the room for
illumination purposes. As the sun protection device 25 is
protected by the shutters 10a and 10b, the sun protection
device 25 is not affected by high wind speeds. Therefore, even

the upper floors of a high-rise building may be shaded.

The invention has been described in the form of functional
elements. Those elements are known to those skilled in the art
and may be realized in different embodiments. These elements
can be combined with one another in different ways. In some
embodimentg, parts of the proposed control device may also be
integrated, for example in a single component, a single
gsubasgsembly or a program for a data processing device. The
invention does not rely on the strict realization of a certain

embodiment .

While the invention has been described in terms of geveral
embodimentg, those skilled in the art will recognize that the
invention is not limited to the embodiments described, but can
be practiced with modification and alteration within the
gspirit and scope of the appended claims. The description is
thus to be regarded as illustrative instead of limiting.
Therefore, it is intended that this invention be limited only

by the claims and the equivalents thereof.
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Claims

. Facade element (1) being adapted to allow an air exchange

between at least one inside room (40) and an outside (0) of
a building having at least one wall (55), comprising

a wall opening (550) being arranged in the wall,

a filter element (30) being arranged in at least a part of
the wall opening (550),

at least one movable shutter (10), being arranged at the
outside (0O) of the building and being movable between at
least an open pogition and a closed position, wherein

the shutter (10) is arranged between the filter element
(30) and the outside (0) of the building in the closed
position, and

the shutter (10) is arranged besgide the filter element

(30) in the open position.

. Fagade element according to claim 1, comprising further a

rain protection device (20) which is permeable to air (60)
and which is adapted to prevent the filter element from

being soaked by rain water.

. Facade element according to claim 2, wherein the rain

protection device (20) comprises at least one louver.

. Facade element according to any of claimg 2 or 3, wherein

the rain protection device (20) is movable between at least

an open position and a closed position.

. Facade element according to any of claimg 1 to 4, wherein

the shutter (10) comprises a window pane.

. Facade element according to any of claimg 1 to 5, wherein

the shutter ig glidably mounted on at least one track (104,

105) .
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. Facade element according to any of claimg 1 to 5, wherein

the shutter is swivelling about pivots being aranged at the

outside (0) of the facade.

. Fagade element according to any of claims 1 to 7, comprising

further at least one window (15) being arranged in a part of

the wall opening (550).

. Facade element according to claim 8, wherein the shutter

(10) is at least partly arranged between the window (15) and

the outside (0) of the building in its open position.

Facade element according to any of claims 8 or 9,
comprising further a sun protection device being located in

front of the window.

Facade element according to claim 10, wherein the sun
protection device ig arranged between the window (15) and

the shutter (10), if the shutter () is in its open position.

Facade element according to any of claims 10 or 11,
wherein the sun protection device is movable between at

least an open position and a closed position.

Facade element according to any of claims 1 to 12, wherein
the filter element comprises any of activated carbon, paper,

non-woven fabric or an expanded-metal grid.

Facade element according to any of claims 1 to 13,
comprising further an inner cover (302), being permeable to
air (60) and being arranged between the filter layer (303)

and the inside (I) of the room.

Facade element according to claim 14, wherein the inner
cover (302) comprises any of gypsum plaster board, a metal

sheet, an expanded-metal grid, woven fabric, or wood.
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16. Fagade element according to any of claims 14 or 15,
wherein the inner cover (302) comprises a plurality of

ventilation bores.

17. Fagade element according to claim 17, wherein the

ventilation bores are covered by fabric.
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