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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to devices for ventilation and biological purification of air,
according to the preamble of claim 1.

[0002] The present invention also relates to a method for ventilation of an environment and
biological purification of indoor air of the environment and/or outdoor air introduced in such
environment.

PRIOR ART

[0003] Treatment of air for anthropized environments currently provides many suggestions
and already produced systems. Some of the most recent solutions provide to use plant
elements, used as a filter for purifying air, placed inside devices for ventilation of environments,
where air is caused to flow and then it is introduced again in the same environment as purified
air.

[0004] For example the patent US 6197094 B1 discloses a device for improving quality of
indoor air of an environment, composed of a transparent element containing leaf plants. The
air of the environment where the device is placed enters in the top part of the device, is purified
from pollutants by absorption by means of the leaves of the plants and then it is introduced
again in the same environment as purified air.

[0005] Also the patent US 8707619 B2 discloses a device able to filter air in an environment
using potentialities of a plant, of its roots and soil as real air filters. This solution provides an
housing, partially made of Plexiglas to provide light necessary for plant survival, where it is
inserted and provided with an inlet opening for contaminated air, that, once filtered from
pollutants by the plant, goes out as purified air from a rear opening. In order to help air to be
moved both the openings are provided with a fan.

[0006] A further example is described in JP HO3 296410 A, which discloses a plant culture
device for cleaning air of a room provided with an air suction passage, a culture soil placed in
the air suction passage and an air suction fan arranged below the culture soil in
communication with the interior of the room; the plant culture device further comprises a water
circulation system for periodically spouting water into the culture solil of the plant culture device
and a light detector for driving the air suction fan in the plant culture device. The plant of the
plant culture device changes carbon dioxide into oxygen as it grows, consequently substantially
cleaning the air of the room.
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[0007] Although such solutions allow quality of air inside an environment to be improved, by
absorbing pollutants contained therein and by purifying it, they have the drawback of
recirculating the same air inside the environment where the devices are installed. Therefore
although guaranteeing a good efficiency in purifying air from pollutants, the environments
characterized with such solutions require elements such to carry out aeration with outdoor
environments, such as for instance windows, to avoid forming bacteria or moulds harmful to
man and to the building structure, resulting in an increase of energy losses of the building
when stale air is released outside.

[0008] A further drawback of such solutions is the need of providing, in environments equipped
with said devices, an air conditioning system separated therefrom, worsening the air treatment
system as regards costs and design complexity and also damaging energy-environmental
performances of buildings where they are installed.

OBJECTS AND SUMMARY OF THE INVENTION

[0009] It is the object of the present invention to overcome prior art drawbacks.

[0010] Particularly the object of the present invention is to provide a module for ventilation and
biological purification of air allowing indoor air of an environment to be purified while allowing
air introduced in the indoor environment from an outdoor environment to be changed and
purified.

[0011] It is also an object of the present invention to provide a module for ventilation and
biological purification of air optimizing energy-environmental performances of a building.

[0012] It is a further object of the present invention to provide a module for ventilation and
biological purification of air reducing the design complexity and costs of a system for treating
air in buildings.

[0013] It is a further object of the present invention to provide a module for ventilation and
biological purification of air having characteristics of versatility in use and therefore that can be
used both for new buildings and for renovation of already existing buildings.

[0014] Moreover it is an object of the present invention to provide a method for the ventilation
of an environment and the biological purification of indoor air of an environment and/or outdoor
air introduced in such environment through said module, that allows efficiency of air purification
to be improved.

[0015] Such objects are achieved by the ventilation module equipped with a biological system
for purifying indoor air and/or outdoor air of an environment, according to the present invention
that provides a box body comprising two walls facing each other, and at least one of the two
walls comprising a sheet made of a material transparent to light. The module further
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comprises: a pair of sidewalls each one connected to the two walls and intended to close said
box body laterally; a base and a lid each one connected to the pair of sidewalls and to the two
walls to close said box body at the bottom and at the top respectively; a purification chamber
where a biofilter is placed for purifying an air flow entering the module; two inlet openings to
allow the air flow that has to be purified to enter in the purification chamber and formed in one
of the two walls respectively; an outlet opening adapted to allow an air flow purified in the
purification chamber to flow out from the module. The module further comprises a heat
exchanger arranged such to receive air from the two inlet openings and let an air flow to flow
out from the heat exchanger towards the purification chamber.

[0016] Such solution allows air to be changed both with inside and outside of the building
where the module is installed, and it allows energy losses of the building to be minimized
eliminating both thermal losses occurring through windows, and sudden changes of
temperature due to letting hot stale air out in winter and cold stale air out in summer, obtaining
an efficient aeration of indoor environments of a building.

[0017] In addition, the presence of a heat exchanger integrated in the ventilation module,
allows air taken from the outdoor environment to be kept at a constant temperature inside the
environment where it is introduced. Such solution allows energy-environmental performances
of the building to be optimized, it helps in reducing pollutants of outdoor air, and it guarantees
a higher thermal-hygrometric comfort of people living therein. Such solution is also simplified
and it reduces design costs since it integrates within a single device purification, conditioning
and change of air of an environment with heat recovery.

[0018] Specifically the above and other objects and advantages of the invention, as disclosed
in the description below, are achieved by a method for ventilating an environment and
biologically purifying indoor air of the environment and/or outdoor air introduced in such
environment, through a module as the one according to claim 1. Preferred and variant
embodiments of the module, of the method and of its applications according to the present
invention are the subject matter of the dependent claims.

[0019] It is understood that all the annexed claims are an integral part of the present
description and each one of the technical characteristics claimed therein is possibly
independent and usable autonomously from the other aspects of the invention.

[0020] It is immediately clear that many changes can be made to what described (for instance
about the shape, dimensions, arrangements and parts with equivalent functionalities) without
departing from the scope of protection of the invention as claimed in the annexed claims.

[0021] Further advantageous characteristics will be more clear from the following description
of preferred but not exclusive embodiments, provided merely by way of example and not as a
limitation.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0022] The present invention will be described below by some preferred embodiments,
provided by way of example and not as a limitation, with reference to the annexed drawings.
These drawings show different aspects and examples of the present invention and, where
appropriate, like structures, components, materials and/or elements in different figures are
denoted by like reference numerals.

Figure 1 and Figure 2 are front views of an application system of a module for ventilation and
biological purification of air according to the present invention.

Figures 3A and 3B are a side section view and a top section view of the module according to
the invention.

Figures 4A and 4B are a view from an indoor environment and a view from an outdoor
environment of a structure where the module according to the invention is installed.

Figures 4C and 4D are a side section view and a top section view of a variant embodiment of
the module according to the invention.

Figure 5 is a flow diagram showing the steps of the method for ventilating an environment and
for biologically purifying air according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] While the invention is susceptible of various modifications and alternative forms, some
non-limitative embodiments, provided by way of example, are described below in details.

[0024] It should be understood, however, that there is no intention to limit the invention to the
specific embodiments disclosed, but, on the contrary, the intention of the invention is to cover
all modifications, alternative constructions and equivalents falling within the scope of the
invention as defined in the claims.

[0025] Therefore, in the description below, the use of "for example”, "etc", "or" indicates non-
exclusive alternatives without limitation unless otherwise defined; the use of "also" means
"among which, but not limited to", unless otherwise defined; the use of "include/comprise"
means "include/comprise, but not limited to," unless otherwise defined.

[0026] References to "upper”, "lower", "above", "under" and the like are, unless otherwise
defined, to be intended with reference to an operating condition that is with the device in the
installed condition.

[0027] Fig.1 shows a structure 100 comprising a device 1 according to the invention, for the
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ventilation and biological purification of indoor and outdoor air of an environment.

[0028] The device is preferably and advantageously used in structures for residential use,
business use, industrial use and in accommodation facilities, both for new constructions and for
renovation of existing buildings, and it is particularly suitable for being used in contaminated
areas.

[0029] In the embodiment shown in Fig.1 and in a non-limitative manner, the device 1 is fitted
into the thickness of a vertical wall 101 of the structure 100, such that with the device in the
installed condition, the device defines an indoor environment (1) within the structure 100 and an
outdoor environment (O) external to the structure 100.

[0030] In the example described herein, and in one preferred embodiment, the vertical wall
101 is a perimetral wall of a building but, in a completely similar manner, the device can be
fitted in the thickness of a vertical wall of a building facing a passage put in fluid communication
with environmental air.

[0031] Moreover as seen in Fig.2, the device is a modular element, since in case of need it is
possible to provide to arrange other modular elements 1 of the same type both on the same
and on other perimetral walls, for example depending on design constraints of the building or
on the amount of pollutants in the area where the building stands, and their operation is
independent from each other.

[0032] With reference to Fig.3A and 3B, the module 1 comprises a box body 1a comprising a
first wall 2, a second wall 4, a pair of sidewalls 6, a base 3 and a lid 5, such to define a box
structure comprising a purification chamber 30 therein.

[0033] In the embodiment shown here, the box body provides a plurality of posts 7 to which
the first wall 2 and second wall 4, the sidewalls 6, the base 3 and the lid 5 are fastened, by
welding or screw coupling and posts 7 preferably are metal sections.

[0034] More in details, the first wall 2 and the second wall 4 are planar elements parallel to
each other and they face the outdoor environment (O) and the indoor environment (l) of the
structure 100 respectively. Such elements preferably comprise fixed or openable frames,
intended to house panels or sheets made of a material transparent to light, for example made
of glass, Plexiglas or any other material that allows light to pass inside the module 1.

[0035] In a preferred embodiment the frame 2, that one facing the outdoor environment (O),
can be fixed or openable and the frame 1, facing the indoor environment (I) is openable, for
example by manual commands or by electric actuators, such to have the access inside the
module 1.

[0036] The pair of sidewalls 6 is intended to close laterally the box body 1a and each one of
them is placed at the respective opposite ends of the two frames (2, 4) and is arranged
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orthogonally thereto. Sidewalls 6 are panels preferably made of opaque material, with
insulating properties. The box body 1a is further closed at the bottom by the base 3 and at the
top by the lid 5.

[0037] In a variant embodiment, at least one of the two sidewalls 6 is equipped with hinges
secured to the wall 101, such that the whole module 1 is movable between an opening position
where is occupies the indoor environment () or the outdoor environment (O) of the structure
100 and a closed position where the module 1 is aligned with the wall 101.

[0038] Advantageously the module 1 can be made of different dimensions, that can change
depending on needs of installation of the module 1 in the wall 101 of the building. Thus the
module 1 is easily adaptable into apertures already present in the wall or it can be adapted to
different design needs of a building.

[0039] Preferably the dimensions of the module 1 can change as regards width / ranging from
a minimum value of 100 cm to a maximum value of 150 cm, height A ranging from a minimum
value of 120 cm to a maximum value of 270 cm and depth w ranging from a minimum value of
40 cm to a maximum value of 100 cm.

[0040] The module 1 is further provided with a covering made of varnished sheet metal that is
fastened to the first wall 2 and to the second wall 4 by bolted joints and a with a system for
fastening into the wall of the building. Particularly the covering is perimetral to the two frames
(2,4) such not to cover the sheets made of a material transparent to light.

[0041] The base 3 of the box body 1a at the bottom faces a chamber 31, provided with
perimetral walls defining a container 300, and wherein a heat exchanger 20 is inserted. The
chamber 31 extends for all the width / of the base 3 and the perimetral walls comprise a first
face 301 facing the indoor environment (I) and a second face 302 facing the outdoor
environment (O).

[0042] As seen in Fig.4A and 4B both the first face 301 and the second face 302 are equipped
with at least one opening (8', 8") respectively, that in the embodiment shown in the figure are
ports equipped with slits, to allow passage of air flow to be purified, both from the indoor
environment (l) (entering from opening 8') and from the outdoor environment (O) (entering
from opening 8"), inside the heat exchanger 20.

[0043] Preferably the heat exchanger 20 is an exchanger with efficiency greater than 90% and
a counter-flow exchanger, and inside the chamber 31 where the exchanger is placed there is
provided a system for aspirating air to be purified.

[0044] The aspirating system comprises fans to help air flow that has to be purified to be
aspirated (denoted in figures 3A and 3B by letter A) and to convey it inside the exchanger 20,
and possibly one or more fans to force the output aspirated flow (A') from the exchanger 20
into the purification chamber 30. To this end the base 3 is provided with an opening allowing
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fluid communication between chamber 31 and purification chamber 30.

[0045] In one embodiment the chamber 31 is further provided with a temperature control
system. Such system comprises a temperature sensor intended to detect the temperature of
the air flow to be purified (A") entering the purification chamber 30, and with one or more by-
pass valves placed inside the exchanger 20.

[0046] Particularly in the hot season, identified by a temperature value of the indoor
environment that can be set from the outside of the module 1, when the flow (A) is at a
temperature lower than the indoor temperature, the temperature sensor drives the by-pass
valves of the exchanger, that act on the flow rate of the air aspirated from the indoor
environment (I) and/or outdoor environment (O), such to allow free-cooling effect of external
air to be used.

[0047] In a variant embodiment by-pass valves of the heat exchanger 20 allow the flow rate of
the air flow (A) that has to be purified to be adjusted depending on different operating
parameters, such as for example the flow rate of air detected in the sections of the inlet
openings (8', 8").

[0048] With reference to figures 3A and 3B, inside the purification chamber 30 there is
provided a biofilter 10 comprising a container 11, resting on a support 15 fastened to the base
3, and containing a substrate 12. The substrate preferably is active soil containing
microorganisms intended to absorb and metabolize pollutants present in the air flow (A") to be
purified and wherein one or more supports 13 are fitted to support one or more species of
plants 14.

[0049] The container 11 is removable in case of maintenance and replacement of plants
and/or substrate and an external user has the access thereto when the frame 2 is opened.
Preferably the surface of the container 11 resting on the support 15 is perforated, such that the
air flow to be purified (A") entering the purification chamber 30 and coming from the heat
exchanger 20 can reach the plants 14 after passing the substrate 12.

[0050] Plants 14 preferably are species of leaf plants selected in the list comprising
Acanthacee, Agavaceae, Anthericaceae, Araceae, Araliaceae, Asclepiadaceae, Bromeliaceae,
Commelinaceae, Spurge, Geraniaceae, Liliaceae, Marantaceae, Moraceae, Palmae,
Piperaceae, whose leaves act for capturing particles of pollutants contained in the air flow (A’)
flowing therethrough.

[0051] The purification chamber 30 is further provided with a system extracting a purified air
flow (P) from the biofilter 10 comprising a fan, placed at an outlet opening 9, intended to allow
the air flow (P) purified into the purification chamber 30 to flow out from the module.

[0052] In the shown example the opening 9 is obtained on the wall 4 of the box body 1a, but in
a completely similar manner, variant embodiments can provide the outlet opening 9 on the
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sidewalls 6 or on the lid 5. The purified air flow (P) therefore passes through the outlet opening
9, and by means of suitable channels not shown in the figures, it is conveyed in the indoor
environment (I) in the structure 100.

[0053] The module 1 further provides an irrigation system for plants 14 contained in the
purification chamber 30. The irrigation system is intended both to feed plants and to clean
them from pollutants they capture on the leaves. It is preferably an automatic rain irrigation
system, with nozzles fastened on the top of the purification chamber 30 and comprises a pump
21 taking water from a storage tank 22 to feed nozzles.

[0054] In a preferred embodiment the storage tank 22 is equipped with a sensor to monitor the
water level contained therein connected to a warning light and/or audible alarm that warns a
user when the water level is lower or higher than a range of operating values. The storage tank
22 is further provided with a door accessible from the outside of the module 1 to facilitate
refilling of water.

[0055] In a variant embodiment in order to obtain water supply, the module 1 is provided with
at least one opening for the connection to a charging duct in communication with the water
supply system of the structure where it is installed, and it further provides regulating valves
allowing water supply to the irrigation system to be regulated.

[0056] Preferably inside the purification chamber 30 and under the container 11, there is
provided a rain water head for collecting washing water that, through suitable channels (not
shown in figures), conveys waste water or excess water present in the chamber 30 in the
gutter system or in discharge pipes of the building wherein the module 1 is installed

[0057] In order to promote the development of plant species contained in the purification
chamber 30 and to allow the proper light amount for them also in case of no natural light, the
module 1 provides a lighting control system. Such system in presence of natural light allows
the amount of sun light to be regulated for example by automatized systems of shutters or
darkening panels partially covering the sheets of transparent material.

[0058] In case of no natural light, the lighting control system provides inside the module the
presence of solar spectrum sources, whose luminous intensity is manually or automatically
adjustable, for example by home-automation systems, and that further act for environmental
lighting aesthetical effect.

[0059] An independent aspect autonomously usable from the other aspects of the invention
provides a ventilation system for an environment delimited by a floor, a ceiling and perimetral
walls connecting the floor to the ceiling, through a ventilation and purification module just
described.

[0060] According to the preferred embodiment shown in fig.5 the method provides firstly (step
100) to arrange in a perimetral wall of an environment of the structure 100, the module 1 for
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ventilation and biological purification of an air flow (A), equipped with the biofilter 10 and the
heat exchanger 20.

[0061] Then the method provides to aspirate (step 101) the air flow to be purified (A) from
indoor (1) and/or outdoor (O) environment, through inlet openings (8',8").

[0062] Then the method provides to cause (step 102) the aspirated air flow (A) to flow through
the heat exchanger (20). In this step, the air flow coming from the outdoor environment (O)
and the air flow coming the indoor environment (I), as known, exchange thermal energy
through the exchanger 20, such to make the thermodynamic properties of the output flow (A")
from the exchanger 20 and entering the purification chamber 30 of the module 1 as uniform.

[0063] Such step is performed such that the air flow (A') to be purified has a flow rate variable

from 100 m3/h to 300 m3/h, preferably equal to 200 m3/h.

[0064] Therefore the air flow (A") is caused to flow (step 103) through the biofilter 10 such that
firstly the microorganisms present in the substrate 12 and then the leaves of the plant 14,
capture pollutants present in the air flow to be purified (A").

[0065] Particularly the biofilter is intended to reduce pollutants comprised in the list comprising
sulphur oxide, nitrogen oxide, VOC, IPA, O3, CO, CO,, PM10 and PM2,5. The air flow (P)

purified by the biofilter 10 therefore is then taken (step 104) from the module 1 through the
outlet opening 9 and it is introduced in the indoor environment ().

[0066] This method allows efficiency of air purification to be obtained, expressed as
percentage of removal of pollutants, variable from 20% to 80% and preferably equal to 70%.

[0067] Therefore from the description above it is clear how the ventilation module equipped
with a biological system for purifying indoor and/or outdoor air of an environment and the
relevant method for ventilating and biologically purifying air introduced in such environment,
allows the above objects to be achieved.

[0068] It is also clear, for a person skilled in the art, that it is possible to make changes and
further variants to the solution described, without for this reason departing from the teaching of
the present invention, and from the scope of protection as defined in the annexed claims.

[0069] For example in a solution, the module can comprise only one transparent sheet for
letting light in which is necessary for the survival of the plant used as biofilter. Such a solution
may for instance be used in buildings where the module does not serve as an entrance for light
in the building, but only as an air purification element; in this case the module is mounted with
the transparent sheet facing the outside of the building.

[0070] In one embodiment, shown in figures 4C and 4D, the module 1 is provided on the wall 2
facing the outdoor environment (O), with an inlet opening 81 intended to allow an air flow to
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enter from the outdoor environment (O) in the heat exchanger 20 and with an outlet opening
82 intended to allow an air flow from the heat exchanger 20 to flow out towards the outdoor
environment (O) of the structure 100.

[0071] The outlet opening 82 preferably is formed at the chamber 31 housing the heat
exchanger 20. The opening 82 is further provided with an adjustment element that allows the
passage of air flow passing therethrough to be controlled, such as for instance a grid provided
with movable louvers driven by a user by means of a slider accessible from the outside of the
module 1.

[0072] Such arrangement allows the air flow from the exchanger to be split: a first air flow (A")
entering the purification chamber (30) and a second air flow (A") flowing towards the outdoor
environment (O) external to the module through the outlet opening 82.

[0073] Thus it is possible to operate a further adjustment of the temperature of air to be
purified, by reducing or increasing, by the adjustment element, the flow rate of the air flow (A")
entering the purification chamber 30.

[0074] Such type of adjustment is applied mainly in winter seasons and summer seasons,
when due to high sudden changes of temperature between air of the indoor environment (O)
and air of the outdoor environment (O), air flow (A") would have a temperature not suitable
both for the biofilter 10 and, once purified and introduced in the indoor environment (I), for
people therein.

[0075] In addition, such arrangement allows the indoor environment (I) to be aerated, since it
allows the adjustment of the flow rate of the stale air flow drawn therefrom and to be exhausted
outside the structure through the outlet opening 82.
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PATENTKRAV

1. Modul (1) til ventilation og biologisk rensning af inde- og udeluft i et milja,
hvilket modul omfatter:

- et huslegeme, der omfatter

. en fgrste (2) og en anden (4) vaeg, som vender mod hinanden, hvor
mindst én af den farste og den anden vaeg omfatter en plade, der er fremstillet af
et materiale, som er transparent over for lys,

. et par sidevaegge (6), hvor hver iszer er forbundet med den forste (2) og
den anden (4) vaeg og egnet til at lukke huslegemet lateralt,

. en bund (3) og et lag (5), hvor hver isaer er forbundet med parret af
sidevaegge (6) og med den farste (2) og den anden (4) veeg med henblik pa at
lukke huslegemet henholdsvis nederst og gverst,

. et rensekammer (30), hvor der er anbragt et biofilter (10) til rensning af
en tilfgrselsluftstram (A), som kommer ind i modulet (1),

. to indtagsabninger (8', 8"), der er egnet til at muliggere, at den luftstram,
som skal renses, kommer ind i rensekammeret (30), idet hver isser af abningerne
(8', 8") er dannet i én af henholdsvis den farste (2) og den anden (4) veeg,

. en udtagsabning (9), der er egnet til at muliggare, at en renset luftstram
(P) kan stramme ud fra modulet ind i rensekammeret (30), kendetegnet ved, at

modulet omfatter:

— en varmeveksler (20), som er indrettet med henblik pa at modtage luft fra
de to indtagsabninger (8', 8") og lade en luftstram stramme ud fra

varmeveksleren hen imod rensekammeret.

2. Modul (1) ifglge krav 1, hvor varmeveksleren (20) er en
modstrgmsvarmeveksler, og hvor varmeveksleren (20) er en varmeveksler med

en effektivitet pa mere end 90 %.

3. Modul (1) ifglge krav 1 eller 2, hvor mindst én af de to veegge (2, 4) kan
flyttes mellem en lukket position, som ikke muligger, at der er adgang til
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2

rensekammeret (30) fra modulets (1) ydre, og en aben position, som muligger, at

der er adgang til rensekammeret (30).

4. Modul (1) ifelge et hvilket som helst af de foregdende krav, hvor
rensekammeret (30) yderligere omfatter et befugtningssystem, der omfatter

en pumpe (21), som er forbundet med en lagertank (22), til udsugning af
vand fra lagertanken og befordring deraf til dyser, der er lokaliseret oven over
rensekammeret (30);

et system til opsamling af spildevand og/eller overskudsvand,;

et udledningsrar, som er forbundet med systemet til opsamling af
spildevand og/eller overskudsvand og er egnet til at veere forbundet med
udledningssystemet i en bygning, hvor modulet (1) er installeret;

mindst én abning med henblik pa forbindelse til en pafyldningsledning i et
vandforsyningssystem i en bygning, hvor modulet (1) er installeret;

en reguleringsventil til regulering af indstramningen af tilforselsvand til

befugtningssystemet fra pafyldningsledningen.

5. Modul (1) ifalge krav 4, hvor befugtningssystemet yderligere omfatter
en sensor til monitorering af vandniveauet inde i lagertanken (22) og
et alarmsystem, der er forbundet med sensoren og tilpasset til at
udsende et alarmsignal, nar sensoren detekterer et vandniveau, som er lavere

end en taerskelvaerdi.

6. Modul (1) ifglge et hvilket som helst af de foregaende krav, der endvidere
omfatter et system til udsugning af den luftstram, som skal renses, og/eller et
system til udtagning af den rensede luftstrom.

7. Modul (1) ifalge et hvilket som helst af de foregaende krav, hvor bicfiltret (10)
omfatter en beholder (11), der indeholder et substrat (12), hvor beholderen (11) er
abnet i et omrade, som er egnet til modtagelse af vaeksten af planter, der er plantet i
substratet, og det omfatter mindst én perforeret vaeg for at muliggere, at den
luftstram, som skal renses, kan passere derinde hen imod substratet, og hvor biofiltret
omfatter planter (14), der er valgt blandt Acanthacee, Agavaceae, Anthericaceae,



10

15

20

25

30

DK/EP 3347653 T3

3

Araceae, Araliaceae, Asclepiadaceae, Bromeliaceae, Commelinaceae, Spurge,
Geraniaceae, Liliaceae, Marantaceae, Moraceae, Palmae, Piperaceae.

8. Modul (1) ifalge et hvilket som helst af de foregaende krav, der endvidere
omfatter et manuelt eller automatisk belysningssystem til belysning af

rensekammeret.

9. Modul (1) ifalge et hvilket som helst af de foregaende krav, hvor
varmeveksleren har et fgrste udtag, der er i fluidforbindelse med rensekammeret
(30), og et andet udtag (82), der er i fluidforbindelse med et miljg uden for modulet,
og hvor varmeveksleren omfatter en flerhed af bypassventiler, som er tilpasset til at
regulere stramningshastigheden for luft, som udsuges fra de to indtagsabninger.

10. Modul (1) ifelge krav 9, der endvidere omfatter en temperatursensor, som er
egnet til detektering af temperaturen pa den luftstrom, der skal renses (A'), og som
kommer ind i rensekammeret (30), og operativt forbundet med bypassventilerne pa
en sadan made, at den selektivt regulerer stramningshastigheden for luft, som
udsuges fra de to indtagsabninger, afhaengigt af den detekterede temperatur, og hvor

varmeveksleren (20) har et fgrste udtag, som er i fluidforbindelse med
rensekammeret, og et andet udtag (82), som er i fluidforbindelse med et miljo
uden for modulet,

hvor varmeveksleren (20) omfatter en udgangsbypassventil, der er tilpasset
til at regulere streamningshastigheden for en luftstrom i det andet udtag, og

hvor temperatursensoren er egnet til at styre udgangsbypassventilen.

11. Fremgangsmade til ventilering af et miljo, der afgraenses af et gulv, et loft
og perimetrale vaegge, som forbinder gulvet med loftet, hvilken fremgangsmade

omfatter fglgende trin:

a. anbringelse, i en perimetral vaeg af miljoet, af et modul (1) til ventilation
og biologisk rensning af en luftstram (A), hvilket modul omfatter et biofilter (10)
og en varmeveksler (20) (trin 100);

b. udsugning af en luftstram, der skal renses (A), fra et indemiljg (1) og/eller
fra et udemiljg (O) (trin 101);
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C. foring af den luftstram, der skal renses (A), gennem varmeveksleren (20)
(trin 102);

d. foring af en udgangsluftstrem (A') fra varmeveksleren (20) gennem

biofiltret (10) med henblik pa at rense den for forurenende stoffer (trin 103); og
e. afsendelse af den rensede luftstram (P) fra biofiltret ind i miljget (trin 104).

12. Fremgangsmade ifglge krav 11, hvor den luftstram, der skal renses (A),
udsuges fra indemiljget (1), hvor varmeveksleren (20) er en

modstremsvarmeveksler, og hvor fremgangsmaden tilvejebringer, at:

— der udsuges en anden luftstrem fra udemiljget (O), og
— den luftstrgm, som skal renses, og den anden luftstram fgres gennem

varmeveksleren (20).

13. Fremgangsmade ifelge krav 11 eller 12, hvor udgangsluftstrommen (A') fra
varmeveksleren (20) har en stramningshastighed, der varierer fra 100 m%h til
300 m?¥h, fortrinsvis er lig med 200 m3/h.

14. Fremgangsmade ifglge krav 11 eller 12 eller 13, hvor de forurenende
stoffer er indeholdt i den liste, der omfatter svovloxid, nitrogenoxid, VOC, IPA, 03,
CO, CO2, PM10, PM2,5.

15. Fremgangsmade ifalge et hvilket som helst af kravene 11 til 14, hvor
effektiviteten med hensyn til rensning af luft, udtrykt som en procentdel af fijernelse
af de forurenende stoffer, varierer fra 20 % til 80 %, fortrinsvis er lig med 70 %.
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Arranging in a perimetral wall of an
environment a ventilation
and biological purification module {1)
comprising a
biofilter {10} and a heat exchanger {20)

Aspirating an air flow to be purified (A)
from the indoor environment {1}
and/or from the

outdoor environment {0}

Flowing the air flow to be purified (&)
through the heat exchanger (20}

Flowing an output air flow (&} from the
exchanger {20) through the biofilter
{10} to purify it

Sending the purified air flow {P)
from the biofilter into the
environment

Fig. 5
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