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Applicant’s or agent's file reference FOR FURTHER see Form PCT/SAZ20
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NOVAERUS PATENTS LIMITED

This international search repart has been prepared by this International Searching Authorily and is fransmifted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

1

This international ssarch report consiste of a total of shests.

D It iz aleo accompanied by a eopy of each prior art documant cited in this repart.

1. Basls of the report
a. With regard to the language, the intemational search was carried cut on the bagie of:

the international application in the language inwhich it was filed

D a translation of the intemational application into , which is the language
of a translation furnished for the purposes of intematienal search (Rules 12.3{a) and 23.1(b))

b. |:| This intemational search report has been established taking into account the rectification of an obvious mistake
authorized by or netified to this Authority under Rule 91 (Rule 43.6 his{a)).

. |:| With regard to any nucleotide and/ct aming acld sequence disclosed in the international application, ssse Box No. |
2. Certain claims were found unsearchable (See Bex No. )
3. Unity of invention is lacking (see Box No I}

4. With regard to the title,
the text is approved as submitted by the applicant
|:| tha text has bean astablished by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

I:I the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within ene meonth from the date of mailing of this international search repor, submit comments to this Autherity

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstraet is Figure No. 1
I:l as suggested by the applicant
I:l ae selected by this Authority, because the applicant failed to suggest a figure
as selected by this Authority, because this figure bettar charactarizes tha invention
b. D none af the figures is to be published with the abstract
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-10

1. An air treatment device comprising a plasma generator
electrostatic precipitator assembly comprising:

an electrostatic precipitator configured to charge
airborne particles in the vicinity of the electrostatic
precipitator to provide charged airborne particles; and

a plasma generator positioned in proximity to the
electrostatic precipitator and configured for cooperation
with the electrostatic precipitator, the plasma generator
configured to discharge plasma and provide an inactivation
zone in the region of the plasma generator operable to
inactivate airborne particles; and wherein the air treatment
device comprises means for directing the charged airborne
particles generated by the electrostatic percipitator into
the inactivation zone such that the air treatment device is
adapted to generate charged airborne particles and to direct
the charged airborne particles into the inactivation zone so
as to expose the charged airborne particles to plasma in the
inactivation zone.
2. The air treatment device of claim 1 wherein each of the
plasma generator and the electrostatic precipitator includes
charge components.
3. The air treatment device of claim 2 wherein the charge
components of the plasma generator are shared with the
electrostatic precipitator.
4, The air treatment device of claim 3 wherein the plasma
generator includes a coil assembly; and optionally, at least
a portion of the coil assembly forms part of the
electrostatic precipitator.
5. The air treatment device of claim 4 wherein the
electrostatic precipitator comprises an electrode held by an
insulating support.
6. The air treatment device of claim 5 wherein the electrode
comprises a wire electrode; preferably including a single
wire looped and oriented in the vertical direction.
7. The air treatment device of claim 6 wherein the wire is
looped between opposite sides of the insulating support.
8. The air treatment device of any one of claims 5 to 7
wherein the insulating support comprises an opening
configured to allow air to flow therethrough and the wire of
the wire electrode forms a grid over the opening.
9. The air treatment device of any cone of claims 6 to 8
wherein the wire of the wire electrode includes an
electrical contact attached to each end of the wire.
10. The air treatment device of claim 9 wherein the
electrical contact is configured for connection with a power
source for supply of power to the wire electrode.

2. claims: 11-19
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11. The air treatment device of claim 5 wherein the
electrostatic wire electrode is an arcuate electrode, the
coil assembly is a cylindrical electrode, and the arcuate
electrode and the cylindrical coil assembly are concentric
to each other.

12. The air treatment device of claim & wherein the
electrostatic wire electrode comprises a linear array of
needle electrodes

13. The air treatment device of any one of claims 4 or &
wherein the coil assembly comprises a cylindrical coil
having a cylindrical inmner mesh, a cylindrical outer mesh,
and a cylindrical dielectric separating the inner and outer
meshes.

14, The air treatment device of claim 13 wherein the coil
assembly includes an insulating stand at each of the first
and second end of the cylindrical coil configured for
mounting the cylindrical coil in an elevated position.

15. The air treatment device of claim 14 wherein the coil
assembly is removably engageable with each insulating stand.
16. The air treatment device of any one of claims 13 to 15
wherein a supply of voltage to the inner and outer meshes
generates plasma which is discharged from the outer mesh.
17. The air treatment device of claim 14 further comprising
electrical contacts on the insulated stands for applying
power to the inner and outer meshes.

18. The air treatment device of any one of claims 13 to 17
further comprising insulator caps at each end of the
cylindrical coil.

19. The air treatment device of any one of claims 14 to 18
wherein the insulating stand functions as a support platform
to elevate the coil assembly above any surface on which the
coil assembly is located wherein such a raised position of
the cylindrical coil allows air circulation above and below
the cylindrical coil whereby, by having the electrode
assembly raised, the inactivation zone extends
circumferentially around the cylindrical coil and air can
pass both above and below the coil assembly while being
subjected to a uniform level of plasma.

3. claims: 20-23, 28-33

20. The air treatment device of any one of the preceding
claims wherein the air flows in a direction that is
perpendicular to the orientation of the coil assembly,
ensuring air exposure to the cylindrical coil is maximized.
21. The air treatment device of any one of claims 13 to 20
wherein the cylindrical coil comprises electrical contacts
provided on the inner and outer meshes of the coil assembly
and the electrical contacts comprise a first 1imb which is
in the plane of the inner and outer meshes and having a
second 1imb which is perpendicular to the plane of the inner
and outer meshes.

22. The air treatment device of claim 21 wherein the
electrical contacts are generally in the form of an L-shaped
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electrical contact.

23. The air treatment device of claim 20 to 22 wherein the
or each insulating stand is provided with a slot adapted to
receive the second 1imb of the electrical centacts whereby
in use, when the second limb of the electrical contacts is
inserted into the slot in the or each insulating stand, the
electrical contact is configured for connection to a power
source so as to supply power to the inner and outer meshes
when the coil assembly is located in the insulating stands.
28. The air treatment device as claimed in any cne of the
preceding claims wherein the means for directing the charged
airborne particles generated by the electrostatic
percipitator into the inactivation zone comprises a haffle
for directing the air flow towards the plasma generator.
29. The air treatment device as claimed in any cne of the
preceding claims wherein the plasma generator is positicned
in proximity to but at a pre-determined distance from the
electrostatic precipitator such that arcing is avoided while
at the same time, allowing cooperation between the plasma
generator and the electrostatic precipitator.

30. The air treatment device as claimed in claim 29 wherein
the pre-determined distance between the electrostatic
precipitator and the plasma generator is a distance in the
range of from 0.5 cm to 2 cm.

31. The air treatment device as claimed in claim 30 wherein
the pre-determined distance is about lcm.

32. A conduit comprising the air treatment device of any one
of claims 1 to 31.

33. The conduit of claim 32 comprising electrostatically
charged electrodes on its internal surface which operably
repel the charged airborne particles.

4, claim: 34

34. An air treatment device comprising:an arcuate
electrostatic wire electrode configured to charge airborne
particles in the vicinity of the electrode; and a
cylindrical coil assembly positioned adjacent to the arcuate
wire electrode, the coil assembly configured to attract the
charged airborne particles thereto and to discharge plasma;
wherein the arcuate electrode and the cylindrical coil
assembly are concentric to each other.

5. claims: 35-39

35. An air treatment device comprising:

a Tinear array of needle electrodes configured to charge
airborne particles in the vicinity of the electrode; and

a coil assembly positioned adjacent to the array of
linear electrodes, the coil assembly configured to attract
the charged airborne particles thereto and to discharge
plasma.
36. An air treatment device as claimed in claim 35 wherein
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the voltage between the needle electrode array and the coil
assembly is in the range of between 1,000 and 10,000 voltis;
preferably in the range of between 2,000 and 9,000; more
preferably in the range of between 3,000 and 8,000 volts;
most preferably in the range of between 4,000 and 7,000
volts; and ideally, is at a voltage of about 5,000 volts.
37. The air treatment device as claimed in claim 35 or 36
wherein the coil assembly is positioned in proximity to but
at a pre-determined distance from the linear array of needle
electrodes such that arcing is avoided while at the same
time, enabling cooperation between the coil assembly and the
needle electrodes so as to charge the airborne particles in
the vicinity of the electrode and at the same time, attract
the charged airborne particles towards the coil assembly.
38. The air treatment device as claimed in claim 37 wherein
the pre-determined distance between the electrostatic
precipitator and the plasma generator is a distance in the
range of from 0.5 cm to 2 cm.

39. The air treatment device as claimed in claim 38 wherein
the pre-determined distance is about lcm.

6. claims: 40-48

40. An air treatment device comprising a plasma generator
comprising an insulating stand adapted for engaging with the
plasma generator wherein the insulating stand functions as a
suppaort platform to elevate the plasma generator above any
surface on which the plasma generator is located wherein
such a raised position of the plasma generator allows air
circulation above and below the plasma generator whereby, by
having the plasma generator raised, an inactivation zone
extends around the plasma generator and air can pass both
above and below the plasma generator while being subjected
to a uniform level of plasma.

41. The air treatment device of claim 40 wherein the air
flows in a direction that is perpendicular to the
orientation of the plasma generator ensuring air exposure to
the plasma generator is maximized.

42, The air treatment device of claim 40 or 41 wherein the
plasma generator comprises a coil assembly comprising an
inner mesh electrode and an outer mesh electrode and
comprising electrical contacts provided on the inner mesh
and outer mesh of the coil assembly.

43. The air treatment device of claim 42 wherein the
electrical contacts comprise a first limb which co- planar
with the inner and outer meshes and having a second 1imb
which is perpendicular to the plane of the inner and outer
meshes.

44, The air treatment device of claim 42 or claim 43 wherein
the electrical contacts are generally in the form of an
L-shaped electrical contact.

45. The air treatment device of any one of claims 40 to 44
wherein the or each insulating stand is provided with a slot
adapted to receive the second limb of the electrical
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contacts whereby in use, when the second limb of the
electrical contacts is inserted inte the slot in the or each
insulating stand, the electrical contact is configured for
connection to a power source so as to supply power to the
inner and outer meshes when the coil assembly is located in
the insulating stands.

46. The air treatment device of any one of claims 40 to 45
wherein the insulating stand comprises a support ledge
against which the coil assembly abuts when the coil assembly
is engaged with the insulating stand.

47. The air treatment device of c¢laim 46 wherein the support
ledge comprises the slot through which the second 1imb of
the electrical can be inserted.

48, The air treatment device of any one of claims 40 to 47
wherein the insulating stand is adapted for removably
engaging with the plasma generator.
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Continuation of Box II.2

Claims Nos.: 24-27, 49

Claims 24-27, 49 do not contain any searchable apparatus features but
merely process conditions for operating the apparatus (claims 24-27) or
references to the description. Therefore, no meaningful search can be
conducted on the basis of these claims. This non-compliance with the
substantive provisions is to such an extent, that the search was
performed taking into consideration the non-compliance in determining the
extent of the search of the claim (PCT Guidelines 9.19 and 5.20).

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1{(e) PCT). The applicant is advised that the EPQ
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-IV, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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