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1. An arrangement for generating an electric corona
discharge in an air flow path which is in communication with 
a human environment, comprising a corona electrode and a 
target electrode located mutually spaced in said air flow 
path, and a d.c. voltage source having first and second 
terminals connected to said corona electrode and said target 
electrode, respectively to create a corona discharge at said 
corona electrode, and means for continuously removing from 
the vicinity of said corona electrode any physiologically 
harmful or irritating substances produced as a consequence 
of said corona discharge, characterized in that said removal 
means include a pipe having at one end an orifice located 
close to said corona electrode and being over the remainder 
of its length hermetically sealed relative to said air flow 
path and air pumping means connected to said pipe for 
creating a flow of air into said pipe through said orifice 
closely past said corona electrode.

10. An arrangement as claimed in claim 1, characterized
in that said removal means include a second pipe having an 
open end located axially opposite to and spaced from said 
orifice, said second pipe being connected to air pumping 
means for generating a jet of air out through said open end 
of said second pipe closely past the corona electrode and 
into said orifice of said first pipe.
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(57) Abstract

<11*

An arrangement for generating an electric corona discharge in air comprises a corona electrode (K), a target elec­
trode (M) which is spaced from the corona electrode, and a d.c. voltage source, the respective terminals of which are con­
nected to the corona electrode (K) and the target electrode (M). The voltage of the voltage source and the construction of
the corona electrode are such as to generate a corona discharge at the corona electrode. Means (4, 5) are provided for con­
tinuously removing the air present in the immediate vicinity of the’corona electrode (K) and dealing with the air thus re­
moved in a manner to render innocuous physiologically harmful substances or irritants present in the air and generated by
the corona discharge, such as primarily ozone and nitrogen oxides.
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An arrangement for generating an electric corona 
discharge in air.

The present invention relates to an arrangement for 
generating an electric corona discharge in air, compris­
ing a corona electrode, a target electrode located at a 
distance from the corona electrode, and a d.c. voltage 

5 source, the two terminals of which are connected to the 
corona electrode and the target electrode respectively, 
the voltage between the two terminals of the voltage 
source and the construction of the corona electrode being 
such as to generate a corona discharge at the corona

10 electrode.

Corona discharge arrangements of this kind are used to a 
significant extent in, e.g., electrofilters intended 
for air purification purposes, in which filters the air

15 ions generated through the corona discharge are utilized 
to charge electrically- the particulate contaminants 
and/or liquid droplets present in the air. The electri­
cally charged particles/droplets are attracted to and 
fasten on collecting surfaces which have an opposite

20 polarity to the charged particles or droplets, thus 
being extracted from the air. The polarity obtained by 
the particles or droplets is the same polarity as that 
obtained by the air ions, the polarity of which ions is 
dependent,in turn, on the polarity of the corona elec-

25 trode. Electrofilters of this kind are known in many 
different structural forms. Such corona discharge 
arrangements may also be^ised in air transportation 
systems of the kind which utilize so-called electric 
ion-winds or corona-winds. Such air transportation sys-

30 terns are found described in, for example, International 
Patent Application PCT/SE85/00538.

One serious problem encountered with the use of corona 
discharge generators in localities where people are to 

35 be found, such as in domestic dwellings or places of
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work for instance, and also in ventilation systems 
or air processing systems which are connected to such 
localities, is that the corona discharge generates che­
mical compounds, primarily ozone and nitrogen oxides, 
which if present in excessively high concentrations can 
be experienced as irritative, and may also be harmful 
to the health. The generation of these irritants in con­
junction with a corona discharge occurs at a rate which 
is contingent on the magnitude of the electric corona 
current, and is much greater in the case of a negative 
corona discharge than in the case of a positive corona 
discharge. Consequently, a positive corona discharge 
has been used practically always when employing such 
systems and apparatus in human environments. However, 
the aforesaid irritants are still generated even when 
employing a positive corona discharge, and the problem 
thus suill remains. Consequently, it is necessary to 
limit the corona current in relation to the quantity of 
air that passes the cor.ona discharge arrangement per 
unit of time, so that the proportion of irritants 
present in this quantity of air is restricted to accept­
able values. In particular the corona current must be limi­
ted quite radically when the arrangement used is one in 
which the same air passes by the corona discharge arrange­
ment a number of times and therewith results in a succes­
sive accumulation of irritants in the air. In the case 
of electrofilters this necessary radical limitation of 
the corona current results in a filter of low efficiency 
and also in filters of large dimensions, while in the 
case of air transportation systems which operate with 
ion winds, it is extremely difficult to transport air in 
quantities which are sufficiently large from a practical 
point of view. The use of pointed or needle-like corona 
electrodes has been practically excluded by the necessi­
ty of working with a positive discharge, despite the 
fact that such electrodes are beneficial both from an 
electrotechnical and a mechanical aspect. This is because 
when using needle-like or pointed corona electrodes and
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creating a positive corona discharge, so-called streamers, 
i.e. long thread-like corona discharge channels, readily 
form in the ambient air, these streamers resulting in an 
unstable corona discharge and in an increase in the 
generating of irritants.

GB-A-093 638 discloses a corona discharge device in 
which, for the purpose of reducing the amount of ozone and 
nitrogen oxides produced by the corona discharge, the corona 
electrode consists of a wrapped bundle of a cut band of a 
cloth made of active carbon fibres. It is intended that
corona discharges shall appear at the ends of the fine 
filaments of active carbon protruding in a random fashion 
from the edges of the wrapped cloth band, and that the ozone 
and nitrogen oxides produced due to the corona discharge 
shall be absorbed by the active carbon material of the 
wrapped cloth band. However, such a corona electrode will 
in the practice not operate in a satisfactory and intended 
manner as only a very unstable and uncontrolled corona 
discharge will be produced since the sites of the corona 
discharge are not sufficiently well defined. Furthermore, a 
very large electric potential between the corona electrode 
and the target electrode of opposite polarity will be 
required. Tests have also shown that an absorbing 
substance, as for instance active carbon, located in the 
close vicinityof a corona discharge will actually not absorb 
to any significant degree the harmful gaseous substances, 
such as ozone and nitrogen oxides, produced at the side of 
the corona discharge. Actually, almost all of the harmful 
gaseous substances produces at the corona discharge will be 
transported away from the site of the corona discharge by 
the air flow produced from the corona electrode towards the 
target electrode, wherefore the harmful gaseous substances 
will actually never be absorbed by an absorbing substances 
located close to the site of the corona discharge.

Consequently, the object of the present invention 
is to provide a corona discharge arrangement of the kind

1.45/Disk 153/C.C.
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described in the introduction with which the problem created 
by the aforedescribed irritants produced in conjunction with 
the corona discharge can be eliminated, or at least greatly 
reduced.

This object is achieved in accodance with the 
invention by constructing the corona discharge generating 
arrangement in accordance with the accompanying claims.

The invention is based on the discovery that it is 
ipossible to recover the predominant part of the irritants 
generated n conjunction with a corona discharge and to 
render these recovered irritants innocuous, by removing 
continuously the air present in the immediate vicinity of 
the corona eletcrode and dealing with the thus removed air 
in a manner which will render harmless the irritants present 
in said air and generated by the corona discharge.

There is provided by the present invention an 
arrangement for generating an electric corona discharge in 
an air flow path which is in communication with a human 
environment, comprising a corona electrode and a target 
electrode located mutually spaced in said air flow path, and 
a d.c. voltage source having first and second terminals 
connected to said corona electrode and said target 
electrode, respectively to create a corona discharge at said 
corona electrode, and means for continuously removing from 
the vicinity of said corona electrode any physiologically 
harmful or irritating substances produced as a consequence 
of said corona discharge, characterized in that said removal 
means include a pipe having at one end an orifice located 
close to said corona electrode and being over the remainder 
of its length hermetically sealed relative to said air flow 
path and air pumping means connected to said pipe for 
creating a flow of air into said pipe through said orifice 
closely past said corona electrode.

This removal can be effected without appreciably 
disturbing the desired air

153/C
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flow past the corona electrode and without needing to 
disturb in any way the desired generation of air ions 
and the movement of these ions towards the target 
electrode .

5
The invention will now be described in more detail with 
reference to the accompanying drawings, which illustrate 
a number of exemplifying embodiments of an arrangement 
according to the invention and in which

10 Figure 1 illustrates schematically a first embodiment of
an arrangement according to the invention;
Figure 2 illustrates schematically a second embodiment 
of an arrangement according to the invention;
Figure 3 illustrates schematically a third embodiment

15 of an arrangement according to the invention; and
Figure 4 illustrates schematically a fourth embodiment 
of an arrangement according to the invention.

Figure 1 illustrates schematically and in axial section
20 an arrangement for transporting air with the aid of a 

so-called electric ion-wind. The arrangement includes 
an air flow channel or duct 1, in which a corona dis­
charge arrangement is located. The corona discharge 
arrangement comprises a pointed or needle-like corona

25 electrode K which extends axially within the duct 1, 
and a target electrode M in the form of a cylindrical 
surface spaced axially from and located downstream of 
the corona electrode K. The target electrode M and the 
corona electrode K are each connected to a respective

30 terminal of a d.c. voltage source 2, the voltage of which 
is such as to generate a corona discharge at the corona 
electrode K. The air ions generated by this corona dis­
charge migrate to the target electrode at high speed, 
colliding with and transferring kinetic energy to the

35 surrounding air molecules during their journey, so as 
to produce an air flow through the duct 1 in the direc­
tion indicated by the arrow 3. The mechanism by which air 
is transported in this way with the aid of an electric
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ion-wind is described in detail in the aforementioned
International Patent Application.
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As mentioned in the aforegoing, the generation of a coro-
5 na discharge at the corona electrode results in the 

production of chemical substances, primarily ozone and 
nitrogen oxides, which may have an irritating effect, 
and even a harmful effect, on people present. A particu­
larly large quantity of such irritants is produced when

10 the corona electrode K is connected to the negative ter­
minal of the voltage source 2, as in the embodiment 
illustrated in Figure 1, such as to produce a negative 
corona discharge. The quantity of irritants thus produ­
ced increases with increasing values of the corona

15 current. A high corona current is desirable, however, in 
order to transport a large quantity of air through the 
duct 1. In the Figure 1 embodiment of the inventive 
arrangement, the predominant part of these irritants 
generated at the corona electrode K is removed, by plac-

20 ’ ing the corona electrode within a narrow tube 4 which
surrounds the corona electrode K co-axially therewith 
and which presents in a direction towards the target 
electrode M an open end which is located approximately 
on the same level as the point of the corona electrode K.

25 This tube 4 is connected to a fan, air pump or some 
corresponding device 5 effective in maintaining a flow of 
air through the tube in the direction of arrow 6. The 
air located in the immediate vicinity of the corona 
electrode is hereby removed continuously, and therewith

30 also the predominant proportion of those irritants that 
form as a result of the corona discharge on the corona 
electrode. The irritant-containing air removed through 
the tube, e.g. by suction, can be released to the out­
door atmosphere, where the irritants will have no

35 deleterious effect, or can be passed to a cleansing 
device in which the irritants are removed from the air 
with the aid of some suitable sorbent, such as active 
carbon for example .
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L’or example, it has been found that in the case of a 
corona current of 20 jaA from a point, the predominant 
part of the irritants generated can be removed with a 
rate of air flow within the tube 4 of from 1 to 2 m/s.

5 The tube 4 embracing the corona electrode K can there­
with be given a diameter of, for example, 5-10 mm. It 
has also been found that this continuous removal by 
suction of the air located in the immediate vicinity of 
the corona electrode K has no appreciable disturbing

1.0' influence on the air flow 3 through the duct 1 . Neither 
is there any disturbing effect on the corona discharge, 
and therewith on the generation of ions, or on the 
movement of the ions towards the target electrode M, 
when the point of the needle-like electrode K is loca-

15 ted flush with the plane of the orifice or opening of 
the tube 4 in the illustrated manner. At least that part 
of the tube 4 which is located nearest the corona elec­
trode K may also comprise an electrically conductive 
or semi-conductive material and be connected to a poten-

20 tial close to the potential of the corona electrode K, 
in the manner illustrated in Figure 1. The tube 4 will, 
in this way, function as an excitation electrode for 
the corona discharge, which takes up solely a small 
part of the total corona current. This will eliminate the

25 risk of the tube 4 having a screening influence on the 
corona electrode K, which could otherwise disturb the 
corona discharge.

PCT/SE87/00183

Because the inventive arrangement enables the predominant 
30 part of the irritants generated by the corona discharge 

to be removed and rendered innocuous, an arrangement 
that is constructed in accordance with the invention can 
be used without detriment in peopled environments. In 
addition hereto, the arrangement also enables the use

35 of a negative corona discharge, thereby facilitating the 
use of a pointed or needle-like corona electrode, which 
affords benefits in other connections. It has been 
found that removal by suction of air located around the
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pointed corona electrode K through the tube 4 also 
prevents the formation of so-called streamers when the 
corona electrode is positive, and hence it would seem 
that the invention enables the use of a pointed or needle-

5 like corona electrode together with a positive corona 
discharge. Furthermore, it is also possible to use a 
larger corona current, which in turn results in a greater 
flow of air through the duct 1 and improved electrical 
charging of the aerosols in the air, thereby enabling

10 these aerosols to be extracted more readily.

Figure 2 illustrates schematically and in section a 
similar arrangement for transporting air through an air 
flow channel or duct 1, in the direction of the arrow 3.

15 The duct 1 of this embodiment is of elongated rectangu­
lar cross-section and the corona electrode K comprises 
a wire which extends perpendicular to the plane of the 
drawing along the long centre axis in the rectangular 
cross-section of the duct 1. The target electrode M of

20 this embodiment comprises two surfaces which extend 
parallel with the side walls of the duct 1 and also 
with the wire-like corona electrode K. The suction means 
for removing continuously air located in the immediate 
vicinity of the corona electrode K comprises in this case

25 a conduit 7 with a narrow elongated rectangular cross­
section and an orifice which faces the target electrode 
M and in which the wire-like corona electrode K is loca­
ted centrally, approximately flush with or slightly in­
wardly of the plane of the orifice. As with the tube of

30 the former embodiment, the conduit 7 is also connected 
to a fan, pump or corresponding device 5 effective to 
maintain a flow of air through the conduit 7, in the 
direction of the arrow 6. Figure 2A is a schematic side 
view of the duct 1, the suction conduit 7, and the corona

35 wire K located in the proximity of the conduit orifice.

Figure 3 illustrates schematically and in section an air
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transporting arrangement similar to that illustrated in 
Figure 1 and described in the aforegoing. In this case, 
however, the air present in the immediate vicinity of 
the corona electrode K is removed continuously from the 

5 system with the aid of a conduit which is located down­
stream of the corona electrode K with the tube orifice 
facing said electrode. The conduit 8 is connected to a 
fan, air pump, or some equivalent device 5 similar to 
the aforedescribed embodiments, so that air can be with- 

10 drawn through the conduit 8 by suction. However, if the 
rate of air flow through the duct 1 is sufficiently high 
and substantially laminar, the provision of a separate fan, 
pump or like suction device may conceivably be dispensed 
with. This is thought to apply particularly in the case 

15 of electrofilters with which a relatively powerful air
flow is generated in the duct 1 through the use of an 
external fan or like device. It must be ensured in the 
arrangement according to Figure 3 that the air suction 
conduit 8 does not obstruct the view from the corona .

20 electrode K to the target electrode M and therewith 
prevent the desired migration of ions from the corona 
electrode K to the target electrode M.

The arrangement illustrated schematically and in section
25 in Figure 4 is in principle the same as that illustrated 

in Figure 3. With the arrangement of Figure 4, however, 
the air located in the immediate vicinity of the corona 
electrode K is reir-.jved still more effectively, by 
directing a relatively powerful and concentrated jet of

30 air along the corona electrode K with the aid of a 
nozzle 9 located upstream of the corona electrode and 
supplied from a fan, air pump or corresponding device 10. 
The air jet passing the corona electrode in the manner 
just described entrains the irritants generated in

35 conjunction with the corona discharge and is captured in 
and carried away by a conduit 11 located downstream of 
the corona electrode K, the open inlet orifice of said 
conduit facing said electrode. If desired, the conduit
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11 can also be connected to a fan, air pump, or some 
corresponding device which supports the desired air 
flow through the conduit 11.

5 It will be seen from the aforegoing that an arrangement 
constructed in accordance with the invention for removing 
continuously the air present in the immediate vicinity 
of the corona electrode such as to enable the irritant­
containing air to be dealt with in a suitable manner,

10 may be formed in various ways depending upon the con­
struction of the corona discharge arrangement used. 
Although the invention has been described in the afore­
going with reference to air transporting systems which 
operate with an ion-wind, it will be understood that

15 the invention, while affording the same advantages, can 
be used also with corona discharge arrangements which are 
not intended to produce an air-transporting ion-wind 
but are incorporated in, e.g., an electrofilter 
through which ais; is transported with the aid of a fan

20 or corresponding device.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An arrangement for generating an electric corona 
discharge in an air flow path which is in communication with 
a human environment, comprising a coronci electrode and a 
target electrode located mutually spaced in said air flow 
path, and a d.c. voltage source having first and second 
terminals connected to said corona electrode and said target 
electrode, respectively to create a corona discharge at saidt'emov o.\
corona electrode, and^means for continuously removing from 
the vicinity of said corona electrode any physiologically 
harmful or irritating substances produced as a consequence 
of said corona discharge, characterized in that said removal 
means includes a pipe having at one end an orifice located 
close to said corona electrode and being over the remainder 
of its length hermetically sealed relative to said air flow 
path and air pumping means connected to said pipe for 
creating a flow of air into said pipe through said orifice 
closely past said corona electrode.

2. An arrangement as claimed in claim 1, characterized 
in that the opposite end of said pipe is open and 
communicating with free ambient air at a location separated 
from said human environment.

3. An arrangement as claimed in claim 1, characterized 
in that the opposite end of said pipe is connected to 
cleansing means for removing said harmful or irritating 
substances from the flow of air through said pipe.

1.45/Disk 153/C.C.
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4. An arrangement as claimd in claim 1, characterized 
in that said orifice at said one end of said pipe is facing 
towards said target electrode.

5. An arrangement as claimed in claim 1, characterized 
in that said orifice at said one end of said pipe is facing 
away from the target electrode.

• ·9 · · ·
• · · ·

6. An arangement as claimed in claim 1, characterized 
in that said corona electrode is located substantially 
centrally in said orifice.

7. An arrangement as claimed in claim 1, characterized 
in that said corona electrode comprises a short needle-like 
element oriented substantially axially in said air flow path 
and said orifice is substantially circular.

8. An arrangement as claimed in claim 1, characterized 
in that said corona electrode comprises an elongated wire 
extending across said air flow path and said orifice has a 
narrow, elongated rectangular shape.

9. An arrangement as claimed in claim 12, 
characterized in that said pipe is electrically conductive 
or semi-conductive at least in the proximity of said one end 
and is connected to an electric potential close to the 
electric potential of the corona electrode.

• · ··
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10. An arrangement as claimed in claim 1, characterized
in that said removal means include a second pipe having an 
open end located axially opposite to and spaced from said 
orifice, said second pipe being connected to air pumping 
means for generating a jet of air out through said open end 
of said second pipe closely past the corona electrode and 
. '"e.nt'ioni.A
into said orifice of said first^pipe.

DATED this 5th day of December, 1990.

ASTRA—VENT AB

WATERMARK PATENT & 
TRADE MARK ATTORNEYS 
'THE ATRIUM', 2ND FLOOR 
290 BURWOOD ROAD 
HAWTHORN VIC. 3122.
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