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(54) AN AIR VENT ASSEMBLY

(67)  An air vent assembly for a ventilation system
comprises a main body and a filter assembly. The main
body has an airflow conduit with an airflow inlet for con-
nection to an air supply duct and an airflow outlet defining
an air supply inlet for a room. Mounting means are pro-
vided for securing the main body to a surface such as
ceiling so thatthe conduitis located within a vent aperture
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of said room. A filter assembly is connected to the main
body such that airflow is channelled through the filtration
unit prior to flowing through the outlet of the conduit. The
filter assembly includes a chemisorption material filter
such as an active carbon or an impregnated activated
alumina.
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Description

[0001] The presentinvention relates to an air vent as-
sembly, and in particular to an air ventassembly including
an integrated active carbon filter and/or particulate filter.
[0002] Air pollution is increasingly influencing planning
considerations. Information sources such as the World
Health Organisation define maximum safe exposure lev-
els for harmful air pollutants, and planning constraints
refer to these levels to set maximum acceptable levels
of pollutant concentrations within a property. The ambient
outdoor air quality in urban areas is often found to be
poor, with high concentrations of potentially harmful gas-
es and particulates found to be present in the atmos-
phere. In areas where such high levels of pollutants are
found to be present, planning constraints will typically be
imposed that are directed towards solutions for mitigating
the effect of these pollutants on human health. Such plan-
ning constraints are directed in particular to new housing
developments, where the property developer and/or the
builder is required to install to reduce the levels of pollut-
ants entering the property. Generally an ambient pollu-
tion survey will be carried out before planning consent is
considered.

[0003] Two pollutants that are commonly the subject
of planning restrictions are particulate matter, and in par-
ticular PM2.5 and PM10 air born particles, and NOx (NO
and NO,). Large filtration units are installed into proper-
ties to handle these pollutants. These filtration units gen-
erally include a large housing containing some or all of
a coarse pre-filter, particulate filter to treat PM2.5 / PM10
air-born particles, and an activated carbon filter to treat
NOx gases.

[0004] The filter unit handles the entire air supply vol-
ume for the ventilation needs of the property served,
which for residential properties in the UK will be approx-
imately 0.5 air changes per hour. The air supply passes
through the filter unit before branching to the numerous
rooms of the property. The filtration units are therefore
very large due to the volume of air that must pass through
a single unit handling the air supply for an entire property.
In order to minimise pressure drop across the size of the
unit must be maximised to lower air velocity of a given
flow rate. The size of the unit must also be sufficiently
large to ensure an adequate dwell time through the filter.
[0005] Large filter units of this type are connected into
the ventilation system of a property, and are located at
a location in the property where sufficient space is avail-
able to house the unit. Typically the layout of a property,
particularly flats and apartments, do not include space
for a filter unit of this size. Therefore a storage location
must be created by lowering a section of the ceiling, or
forming a dedicated enclosure within the property. The
resulting loss of space within the property is highly un-
desirable. Installers are also faced with the dilemma of
having to install the unit where space allows, while need-
ing to ensure that access to the unit is readily available
for periodic maintenance.
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[0006] It is therefore desirable to provide an improved
air vent assembly, which addresses the above described
problems and/or which offers improvements generally.
[0007] According to the present invention there is pro-
vided an air vent assembly as described in the accom-
panying claims.

[0008] In an embodiment of the invention there is pro-
vided an air vent assembly for a ventilation system com-
prising a main body and a filter assembly. The main body
comprises an airflow conduit having an airflow inlet for
connection to an air supply duct and an airflow outlet
defining an air supply inlet for a room. Mounting means
is provided for securing the main body such that the con-
duit is located within a vent aperture of said room. A filter
assembly is connected to the main body such that airflow
is channelled through the filtration unit prior to flowing
through the outlet of the conduit. The filter assembly in-
cludes a chemisorption material filter. Preferably the
chemisorption material is an active carbon or an impreg-
nated activated alumina.

[0009] Combining the filter assembly with the vent al-
lows filtration to be provided locally within each room,
rather than filtering all of the supply airflow for the property
using a single large filtration unit. Providing a plurality of
dedicated air filtration units locally at each inlet within
each room of the property removes the need for a single
large filtration unit that handles filtration for the entire
property. Therefore there is no longer any need to find
or create space to house the large filtration unit. In a
further benefit, the filtration units are easily and directly
accessible from within each room for servicing, period
maintenance and replacement of thefilters. Furthermore,
as each filtration unit is only handling the flow for a single
room, the size of each filtration unit is significantly re-
duced relative to the size of a single filtration unit, allowing
the filtration units to easily fit within a ceiling void.
[0010] The filter assembly is preferably connected to
the main body such that it is accessible via the vent ap-
erture of the room to which the main body is mounted.
As such, only a single aperture is required in the ceiling,
rather than providing a separate maintenance access.
This is achieved by ensuring the filter assembly is of a
size that is equal or less than the outlet of the vent, and
smaller than the ceiling aperture, and by mounting the
filter assembly such that it is within a reachable distance
from the vent outlet.

[0011] Preferably the filter assembly is mounted direct-
ly to the main body, which enables the vent and filter
assembly to be provided and installed as a single unit,
and places the filter assembly in an easily accessible
location. Preferably the filter assembly is mounted at
least partially within the conduit of the main body.
[0012] Preferably the filter assembly includes both an
active carbon filter orimpregnated activated alumina and
a particulate filter, enabling the vent assembly to satisfy
planning requirements with a single product solution. The
particulate filter is adapted to filter at least PM10 and
preferably also PM2.5 particulates. Preferably the filter
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assembly also includes a pre-filter.

[0013] The chemisorption material is preferably adapt-
ed to change colour based on its chemical condition, and
preferably based on its level of saturation. The material
changes colour during its operational life cycle, with the
colour giving an indication of its degree of saturation and
hence its efficacy. As such, as user is able to immediately
determine from viewing the filter whether it needs to be
changed. The colour changing chemisorption material
may be impregnated activated alumina or activated car-
bon. A chemical reaction during filtering, such as oxida-
tion of the material, causes a change in the colour of the
filter media.

[0014] Preferably the filter assembly is arranged such
that at least a portion of the chemisorption filter is visible.
This means that the material can be viewed when the
parts of the filter assembly are assembled and installed
in use. This enables the user to determine whether the
filter requires changing without having to remove or dis-
assemble the filter assembly. The visible portion is ar-
ranged to be viewed from beneath the filter assembly.
The visible portion may be arranged to be viewed when
the entire air vent assembly is assembled, or may require
the diffuser plate to be removed to provide a line of sight
into the duct to view the filter assembly.

[0015] Preferably a transparent section is arranged to
enable a portion of the chemisorption filter to be viewed
when the air vent is fully assembled and installed. The
transparent section may comprise a viewing window, and
may be an open window or may include a transparent
material such as transparent plastic. The viewing window
is preferably provided in a base panel of the filter assem-
bly.

[0016] In another aspect of the invention there is pro-
vided a ventilation system comprising an air supply duct;
and a plurality of ventassemblies as defined above. Pref-
erably the ventilation system comprises an air supply fan
connected to the air supply duct for supplying air to each
of the plurality of vent assembilies to positively supply air
to the vents.

[0017] Preferably the plurality of vent assemblies are
installed in a plurality of ventilated spaces, such as the
habitable rooms of a residential property, with the filter
assembly of each vent assembly being connected to the
main body such that the filter assembly is directly acces-
sible from the respective ventilated space for mainte-
nance.

[0018] The presentinvention will now be described by
way of example only with reference to the following illus-
trative figure in which:

Figure 1 shows a cross section of a vent assembly
according to an embodiment of the invention.

[0019] A ventilation system for ventilation of a residen-
tial property comprises at least one air inlet supplying air
from the external atmosphere, and at least one air outlet
exhausting air from the property. At least one fan unit is

10

15

20

25

30

35

40

45

50

55

provided for forced air supply and/or extraction. The inlet
to the air supply fan is connected to the air inlet of the
ventilation system. The outlet of the supply fan is con-
nected to a network of supply ducting. A series of air
vents or terminal units are connected along the supply
ducting, with typically an air vent being provided in each
habitable room of the property.

[0020] The air supply and/or air extraction from a hab-
itable room is achieved via the air vents. An air vent ar-
rangementis shown in Figure 1. An aperture 10 is formed
in a ceiling 12 or wall of a room. An air vent 14, otherwise
referred to as a terminal unit, is secured within the aper-
ture 10. The air vent 14 supplies air to the room from the
air supply fan. The air vent 14 includes a main body 15
comprising a primary conduit 17 that lines the aperture
10 and extends into the ceiling void. The main body 15
preferably includes a flange plate (not shown) that sur-
rounds the aperture for securing the vent 14 to the ceiling.
The primary conduit 17 includes a first opening at a first
end 16 defining a supply inlet 18 to the room, and a sec-
ond opening at a second end 20 that is connected to the
supply ducting 22 via a transition section 26. A diffuser
24 is located in front of the supply inlet 18 to direct airflow
through the supply opening into the room. The diffuser
24 is connected to the main body 15 of the vent 14.
[0021] The ventilation system comprises a main supply
ducting section and a series of branched supply ducts
22 extending to the series of vents 14. Each vent 14 is
associated with a corresponding room of the property
and is located locally within that room. Each vent 14 is
provided with a dedicated filtration unit 30 that is acces-
sible from the room serviced by the vent, via the vent
itself or the vent aperture 10. In the embodiment shown
in Figure 1 the filtration unit 30 is mounted within the
primary conduit 17. The filtration unit 30 includes a coarse
pre-filter 32 for filtering any large debris within the airflow,
a particulate filter 34 for filtering particulates such as
PM2.5 (<= 2.5 micron) and PM10 (2.51 - 10 micron) from
the airflow. The filtration unit also includes a chemisorp-
tion filter 36 for removing NOx from the airflow. By way
of example, afiltration unit 30 may comprise afilter hous-
ing having a diameter of 125 mm, with a filter face area
of approximately 12272 mm?2, a carbon filter length of
approximately 163 mm, with a filter dwell time of approx-
imately 0.2 seconds. The chemisorption filter media may
be active carbon filter and/or or impregnated activated
alumina.

[0022] The filtration unit 30 is connected to the main
body 15 of the vent 14. The term connected as used
herein means operatively and fluidly connected such air-
flow from the supply duct 22 passes through the filtration
unit 30 prior to exiting the vent 14 via the outlet 18. The
filtration unit 30 may be mounted within the primary con-
duit 17 such that it may be removed from the vent 14 via
the supply inlet 18 without removing the main body 15
from the ceiling, with only removal of the diffuser 24 re-
quired. Alternatively, the filtration unit could be mounted
to the inner end 20 of the conduit 17, within the transition
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section 26 or within the supply ducting 22 immediately
proximate the vent 14, with access being achieved via
the primary conduit 17 or by removal of the main body 15.
[0023] Providing a plurality of dedicated air filtration
units locally at each inlet within each room of the property
removes the need for a single large filtration unit that
handles filtration for the entire property. Therefore there
is no longer any need to find or create space to house
the large filtration unit. In a further benefit, the filtration
units are easily and directly accessible from within each
room for servicing, period maintenance and replacement
of the filters. Furthermore, as each filtration unit 30 is only
handling the flow for a single room, the size of each fil-
tration unit 30 is significantly reduced relative to the size
of a single filtration unit, allowing the filtration units 30 to
easily fit within a ceiling void.

[0024] The invention therefore provides a more prac-
tical filtration solution by treating air only as it is supplied
to each room, or each supply diffuser if multiples are
used. This solution is applicable to any ventilation sys-
tem, but is particularly relevant to residential systems
where the problems of spatial constraints and the provi-
sion of adequate maintenance are most acute. By divid-
ing airflow in this manner, the individual filtration units
may be considerably reduced in size whilst providing
equivalent dwell time and pressure loss, making instal-
lation more straightforward and keeping energy con-
sumption to a minimum. Maintenance is also considera-
bly less complicated, since access for filter changing will
be from the room served, and thus no special access
provision are required.

[0025] The vent or terminal unit 14 is preferably suita-
ble for both supply and extract use and incorporates the
means of airflow adjustment that includes mean to lock
the airflow, for balancing and commissioning purposes
in addition to the vent 14 including a means of air filtration
incorporating coarse, particulate and adsorption filters,
air direction guidance for use in supply mode, and filtra-
tion and humidity sensing for use in extract mode.
[0026] Whilst endeavouring in the foregoing specifica-
tion to draw attention to those features of the invention
believed to be of particular importance it should be un-
derstood that the Applicant claims protection in respect
of any patentable feature or combination offeatures here-
inbefore referred to and/or shown in the drawings wheth-
er or not particular emphasis has been placed thereon.
Furthermore, while the invention is described is use in a
residential ventilation system, it will be appreciated that
the invention could be implemented in the ventilation of
any series of spaces requiring multiple vents for a series
of dedicated spaces.

Claims

1. An air vent assembly for a ventilation system com-
prising;
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10.

1.

12.

13.

amain body comprising a conduithaving aninlet
for connection to an air supply duct and an outlet
defining an air supply inlet for a room, and
mounting means for securing the main body
within a vent aperture of said room; and

a filter assembly connected to the main body
such that airflow is channelled through the filtra-
tion unit prior to flowing through the outlet of the
conduit, the filter assembly including afilter com-
prising a chemisorption material.

An air vent assembly according to claim 1 wherein
the chemisorption material is an active carbon filter.

An airventassembly according to claim 1 or 2where-
in the filter assembly is connected to the main body
such that it is accessible via the vent aperture of the
room to which the main body is mounted.

An air vent assembly according to claim 3 wherein
the filter assembly is mounted directly to the main
body.

An air vent assembly according to claim 4 wherein
the filter assembly is mounted at least partially within
the conduit of the main body.

An air vent assembly according to any preceding
claim wherein the filter assembly includes both a
chemisorption material filter and a particulate filter.

An air vent assembly according to any preceding
claim wherein the filter assembly also includes a pre-
filter.

An air vent assembly according to any preceding
claim wherein the chemisorption material changes
colour based on its chemical condition.

An air vent assembly according to claim 8 wherein
the chemisorption material changes colour based on
its level of saturation.

An air vent assembly according to any preceding
claim wherein the filter assembly is arranged such
that at least a portion of the chemisorption filter is
visible when the air vent is fully assembled.

An airventassembly according to claim 8 comprising
a transparent section arranged to enable a portion
of the chemisorption filter to be viewed when the air
vent is fully assembled and installed.

An air vent assembly according to claim 9 wherein
the transparent section comprises a viewing window.

An air vent assembly according to any preceding
claim wherein the chemisorption material is impreg-
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nated activated alumina
A ventilation system comprising:

an air supply duct; and

a plurality of air vent assemblies as defined in
any preceding claim connected to said air supply
duct.

A ventilation system according to claim 13 further
comprising an air supply fan connected to the air
supply duct for supplying air to each of the plurality
of vent assemblies.

A ventilation system according to claim 13 or 14
wherein the plurality of vent assemblies are installed
in a plurality of ventilated spaces, with the filter as-
sembly of each vent assembly being connected to
the main body such that the filter assembly is directly
accessible from the respective ventilated space for
maintenance.

Mechanical ventilation with heat recovery according
to any one of claims 13 to 15 wherein the system
includes a mechanical ventilation with heat recovery
unit.
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