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Description

[0001] Despite the prior art there remains a need for
improved ionisers for air purifiers.

[0002] Accordingly, and in a first aspect, there is pro-
vided an ioniser for an air purifier comprising an air intake
duct, a receiving electrode and an emitting electrode,
where the air intake duct comprises a tapered section,
and wherein at least one of the receiving or emitting elec-
trode forms a part of the tapered section.

[0003] We have surprisingly found that the arrange-
ment according to the invention provides optimal ionisa-
tion of pollutants in the air stream entering an air purifier.
Pollutant particles entering away from the centre of the
tapered section of the air intake duct move more slowly
and particles towards the centre move more quickly.
However, by arranging the ioniser according to the in-
vention we have found that the amount of ionisation the
particles are subjected to is substantially similar. This
consequentially, results in more efficient capture by the
filter in the air purifier.

[0004] Theairintake ductisthe aperture through which
the ambient air passes as it enters the ioniser. The intake
duct may comprise any number of intake walls to define
an aperture through which the air enters from ambient
into the device which treats the air.

[0005] By tapered is meant that the air intake duct be-
comes narrower in cross section as the air enters the
ioniser from ambient air.

[0006] Thedevice comprisesanemitting electrode and
a receiving electrode. These are standard in the art and
refer to electrodes which are capable of generating an
ion field when subjected to an appropriate voltage. Typ-
ically, the voltage will be in the range of up to +/- 20 kV
though this depends on the location of the device. For
example, in a vehicle, where electromagnetic interfer-
ence is to be managed it is typical to find voltages of +/-
7 kV.

[0007] The emitting electrode preferably comprises at
least one corona discharge tip which may be a pin, point,
brush or suchlike.

[0008] The receiving electrode is configured accord-
ingly to enable generation of an ion field when a voltage
is applied to the emitting electrode.

[0009] Preferably, the emitting electrode is disposed
substantially along the tapering axis. The tapering axis
runs centrally from the exterior of the intake to the interior.
Where the tapered section of the intake is in the form of
acone or afrustro-cone, it would be the cone axis. Where
the tapered section of the intake duct comprises a pair
of opposing surfaces it would be the plane between the
two surfaces.

[0010] Preferably, the emitting electrode is located
substantially equidistantly between two receiving elec-
trodes, or between two parts of the same electrode where
the electrode extends circumferentially around an emit-
ting electrode.

[0011] More preferably, the emitting electrode is locat-
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ed between such receiving electrodes and, along the ta-
pering axis, at a position between tapering parts of the
air intake.

[0012] Preferably, the receiving electrode is located
within the tapering section of the air intake.

[0013] Preferably, the ioniser for an air purifier com-
prises an air intake duct in the form of a frustro-cone, a
receiving electrode and an emitting electrode and where-
in at least one of the receiving or emitting electrode forms
a part of the frustro-cone. Preferably, the frustro-cone is
in the form of a bell mouth or trumpet and which tapers
as ambient air moves from the exterior of the device to-
wards the interior.

[0014] Ina preferred embodiment, one of the receiving
electrode or the emitting electrode forms part of the frus-
tro-cone. In other words, the receiving or emitting elec-
trode is part of or disposed on or in the frustro-cone.
[0015] Such a design improves the ionisation of the
pollutants entering the device.

[0016] Preferably, the air intake duct comprises an air
intake wall, a portion of which is the emitting electrode
or receiving electrode. In such an embodiment the elec-
trode, whether receiving or emitting, forms part of the air
intake duct surface.

[0017] Preferably, the airintake ductpresents afrustro-
cone when viewed along the central axis, and wherein
the air intake wall or walls comprise(s) either a receiving
electrode or an emitting electrode. In such an embodi-
ment the air intake wall or walls may present a pair of
separate but symmetrically disposed parts. For example,
each intake wall may comprise a longitudinal surface
curved in relation to the airflow direction between them
such that the distance between the walls becomes small-
er as the air passes from the exterior to the interior of the
device.

[0018] In such an embodiment it is preferred that the
emitting electrode is disposed centrally along the central
axis and is in the form of a rod or blade. Further, the
receiving electrodes will be disposed on the opposing air
intake surfaces and may preferably form at least part of
the intake surfaces.

[0019] Where the emitting electrode is in the form of a
rod or blade it is preferred that it comprises at least one
and preferably a plurality of corona discharge tips. These
may be pointing towards the receiving electrodes or even
pointing equidistantly between them, i.e. directed to-
wards the airflow intake.

[0020] Preferably, such a rod or blade will comprise
corona discharge tips in two opposing directions.
[0021] Preferably and where the air intake duct com-
prises a pair of opposing air intake duct walls, both air
intake duct walls comprise a receiving electrode and the
emitting electrode is disposed equidistantly between
them.

[0022] In an alternative embodiment there is one air
intake duct wall and which is radially symmetrical about
a cone axis. More preferably, the radius of the cone de-
creases such that the resulting frustro-cone is trumpet or
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bell-mouth shaped. Preferably, the airintake wall or walls
is/are substantially circular when cut in a section con-
forming with the cone base.

[0023] Preferably, the ioniser comprises an emitting
electrode or a receiving electrode along the cone axis.
In such an embodiment the emitting or receiving elec-
trode is disposed centrally such that the distance be-
tween the centrally disposed electrode and the air intake
walls is substantially similar when viewed in a section
conforming with the cone base. Preferably, the centrally
disposed electrode is the emitting electrode and the re-
ceiving electrode comprises part of the air intake wall.
[0024] Preferably, the emitting electrode or receiving
electrode is disposed on the cone axis and at the closest
point to the receiving electrode or receiving electrode ac-
cordingly.

[0025] More preferably, the ioniser generates a pair of
opposing ion fields. The first is directed towards the am-
bient air and the second is directed towards the interior
of the device.

[0026] In a second aspect there is provided an air pu-
rifying system comprising an ioniser as described in the
first aspect.

[0027] Such an air purifying system will comprise a
housing for the device and at least one ioniser as de-
scribed above.

[0028] The air purifying system also preferably com-
prises a filtration means. Typically, such filtration means
is a particle filter such as is known in the art. These are
consumable and replaceable filters.

[0029] It will be understood that the device according
to the second aspect may not necessarily comprises a
particulate filter when manufactured or sold but will com-
prise a means for locating such a particulate filter after
the ioniser in the direction of the air stream during use.
Particulate filters are known in the art and are manufac-
tured and sold separately from the air purification device.
However, they may comprise cooperating means for fix-
ing the filter in the device. The filter is typically fitted such
that air must pass through it as it passes through the
device from the fan and towards exiting the device. In
this way the air is ionised by the ioniser and then passed
through the particulate filter.

[0030] Where the term filter is included herein it is un-
derstood that the filter may be fitted separately and is not
necessarily included with the manufactured product.
[0031] Where the device is fordomestic use, the device
will also preferably comprise a fan or impeller. Such fans
and impellers are known in the art and draw air into the
device and through an ioniser before a filter. The fan or
impeller may be disposed before or after the ioniser and
before or after the particulate filter.

[0032] Where the device is for a motor vehicle, it may
not comprise a dedicated fan orimpeller but instead may
form part of the air purification system in a Heating Ve-
hicle Air Conditioning system (HVAC). Preferably, the air
purifying device comprises a pair of opposing ionising
systems according to the first aspect. More preferably,
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these are disposed opposite one another so that ambient
air enters the device from two different sides.

[0033] In a third embodiment the invention provides a
vehicle comprising such an air purifier.

[0034] Embodiments of the invention shall now be de-
scribed with reference to the following figures.

[0035] In detail, figure 1 shows a trumpet shaped air
intake (3) with walls (1a and 1b) for guiding air towards
an ioniser (direction arrow from A to B) and also as re-
ceiving electrode. The ionisation filed generated is be-
tween the corona discharge tip (2) and the receiving elec-
trodes (forming parts of 1a and 1b).

[0036] Figure 2 shows the design in figure 1 with the
ionisation field illustrated (4).

[0037] Figure 3 shows a pair of ionisers, similar to the
ones shown in figures 1 and 2, which flank a centrally
disposed fan (5) and which is housed in housing 6.
[0038] Figure 4 shows a device according to figures 1,
2 and 3 seen along the cone axis view.

[0039] Shown is the air intake wall (1) for guiding air
into the ioniser from ambient and also to act as receiving
electrode for the corona discharge emitting electrode, an
outer rim (6) which defines the outer edge of the intake
wall (1), and the central intake aperture through which is
the ambient air is forced towards a filter mechanism.
[0040] Figure 5 shows a pair of opposing air intake
walls which are curved in a fashion which narrows the
air intake cross section as ambient air enters the ioniser.
[0041] Shown are walls (1a) and (1 b) which function
as receiving electrodes and centrally disposed corona
discharge pin (2). Air direction from ambient to inside the
device is shown by the arrow.

[0042] Infigure 6is shown an alternative design for the
corona discharge device. In this figure, the corona dis-
charge device comprises a series of opposing pins (8).
In Figure 7 the corona discharge device is a wire (2).
[0043] Infigure 7, is shown the same device illustrated
in Figure 5 but in perspective.

Claims

1. Anioniser for an air purifier comprising an air intake
duct, areceiving electrode and an emitting electrode,
where the air intake duct comprises a tapered sec-
tion, and wherein at least one of the receiving and
emitting electrode forms a part of the tapered sec-
tion.

2. Anioniserforan air purifier according to claim 1 com-
prising an air intake in the form of a frustro-cone, a
receiving electrode and an emitting electrode and
wherein at least one of the receiving or emitting elec-
trode forms a part of the frustro-cone.

3. Anioniser according to claim 1 or 2 wherein the re-
ceiving electrode forms part of the tapered section
of the air intake duct.
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Anioniseraccording to claim 1, wherein the air intake
duct comprises a pair of air intake duct surfaces op-
posed about a central axis and which are shaped so
as to present a tapered section when viewed along
the central axis, and wherein both air intake duct
surfaces comprise either a receiving electrode or an
emitting electrode.

An ioniser according to claim 4 wherein both air in-
take surfaces comprise a receiving electrode.

An ioniser according to any preceding claim com-
prising an emitting electrode or areceiving electrode
along the taper axis.

An ioniser according to claim 6 wherein the emitting
electrode or receiving electrode is disposed on the
taper axis and at the closest point to the receiving
electrode or receiving electrode accordingly.

Anioniser according to any preceding claim wherein
the emitting electrode is in the form of a rod or blade
and is disposed along the central axis.

An air purifying system comprising an ioniser as
claimed in any of claims 1-8 and a filter.

An air purifying system as claimed in claim 9 com-
prising a fan or impeller.

Avehicle comprising an air purifier according to claim
10.
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