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pR@EDURE AND APPARATUS FOR THE PURI FI CATI ON CF Al R,

FLUE GASES OR:-EQUI VALENT The present lnvention-conee{ns a net hod
and an apparatus for the purification of air, flue "Ls o?'#he like, in
whi ch procedure the air, flue gases are dqucted~+ Alchilct | whi ch
met hod the air, flue gases are ionized, and charged |npur|ty ticles

present It hep A IR ﬁé&%@@ﬁi#‘%bﬁ@"{i@?ﬁﬁﬁ NP FRUE
settl e on sai dGASESCOR EQUERALENTWi ch nethod the air, flue gases is

Il oni zed by nmeans of one or nore ionizing el ectrodes directed towards the

col l ector surface. . . . .
Tﬁe present invention concerns a procedure and an apparatus for the purification of

5  air, flue gases or equivalent, in which procedure the air, flue gases or equivalent are
directed into a duct or equivalent, in which procedure the air, flue gases or
equivalent are ionized, in which procedure charged impurity particles present in the
air, flue gases or equivalent are attracted by one or more collector surfaces by virtue
of a difference in the states of charge, causing the particles to settle on said

10  surface(s), and in which procedure the air, flue gases or equivalent are ionized by
means of one or more ionizing electrodes or equivalent directed at the collector
surface.

GB patent publication 1238438 proposes a procedure and an apparatus for the
15 removal of dust particles from the air in a tunnel. In the procedure presented in the
publication mentioned, the tunnel is provided with electrodes, to which a high
voltage is applied. The electrodes charge the particles in the air in the tunnel by
producing an electric field between the interior wall of the tunnel and the electrodes.
Thus the charged dust particles are attracted to the interior walls of the tunnel. For
20  the air to be sufficiently purified, it has to be very strongly ionized in order that all
particles in the tunnel should be charged and settle when they encounter an interior
surface of the tunnel. Moreover, several electtodes and a long tunnel are needed.
SE application publication 8501858-8 proposes a procedure for eliminating or
reducing the emissions of SOy and NOy.
25 |
DE-C-526.021 refers to a centrifugal electtofilter which is a combination of a
normal lonizing apparatus and a centrifugal device. Particles transported with the
flow of air become ionized in the duct, whereupon the centrifugal force cause the
particles to be displaced towards the outer duct wall. The particles are displaced
350 only in the direction of the centrifugal force. The ionization .'gives the particles a
retaining force, whereby the particles adhere to the duct wall, when they have
already been moved there by the centrifugal force. This gives a much higher energy
consumption and limits the applicability of the process and device.

35  The object of the present invention is to eliminate the drawbacks of the previously
known techniques. The procedure of the invention for the purification of air, flue
gases or equivalent is characterized in that the voltage applied to the ionizing
electrode (5) is in the order of 100 - 250 kV whereby a conical ion beam is
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GB—patent publication 1 238 438 proposes a nethod-and an_apparatus for the
renoval of dust particles fromthe air in a tun é[h)tﬂ yh& gethod present ed
in the publlcat|on menti oned, the tunnel is proﬂldedH@jh P gt rigdes, to
which a high voltage is applled The el ect? odes Cirar ] artigles in the
air in the tunnel by producing an electric field between the interior wall

of the tunnel l.ec S

st o 1 PABHIGPA AP I e et st g B
sufficiently puteds es, Well amdhe shigrepes \peoysemn s, staies P& Fl Wmtareiaag%r@ﬁ the |
particles in Ebigedronnafacehond lﬂe bﬁa@hampdn@qﬁrﬁdbt laee sehedjuitbé yhanhe imperitan

interior surfa

tunnel are neg%gl&?gs ‘gﬂ? b% to ,@Dg%g?%?l cation 'gkf)%%g;%ﬁ%rﬁg%gggya%%gds
procedurefforﬂ@l¢QHQ¢mr|5Nnga§F apd gerclerdd it-he eni ssi ons of So[err] and No[err].
DE- C-526.021 refers to a centrlfugal el ectofllter whi ch is a conbination of

a normal ionizin tri fu device. Particl es. ransported
oo The 1 owibe brPRRRA o ARtnE I Ikl %Eﬁe P‘ﬁifé‘r‘%‘ﬁ the BiEet AT  f ugal
force cause the particles to be displaced towards the outer duct wal | . The

particles areTHeSRIARRA Frokies thd RMoWHAE e8VARagdE ovBe &Pt hdthed: force. The

Il oni zat i on%gl ves the particles a retaining force, whereby the particles
adhere to the duct wall, when they have already been noved there by the
centrifugal fEfeenTihwifidanios avenudh &isposr deserGonudershleprédustion in energy

consumption as compared to current procedures. The need for maintenance is
reduced as the collector surfaces can be washed simply with a water jet.

15 Air can be purified regarding different particle sizes down to pure gases. The
invention makes it possible to remove particles as small as 0.005 yum and even
smaller.

In the following, the invention i1s described in greater detail by the aid of examples
20  with reference to the drawings attached, in which

Fig. 1 illustrates air purification in a duct by the procedure of the invention.

Fig. Z also illustrates air purification in a corridor or duct by the procedure of the
25  invention.

Fig. 3 illustrates the cleaning of a wall acting as a collector surface.

Fig. 4 shows a tube used for air purification.
30

Fig. 5 shows an expanded tube used for air purification.

Fig. 6 shows a spiral tube.
g . P : This Sheet Has Been Replaced
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35 Fig. 7 shows a voltage supply unit. HII'I

Fig. 8 shows a structure for air intake and air outlet.



and limts the applicability of the process and devi ce. The obj ect
of the present invention is to elimnate the drawbacks of the previously
known t echni ques. The nethod of the invention for the purification of air,
flue gases or equivalent is characterized isn that the voltage applied to
the ionizing electrode (5) is in the order of 100 -250 kV whereby a coni cal

oni 21 ng. el ectFigad RAEEnE A6 Phohes S Sefsrhand B S RRRCE A AP & dnte
bet ween t he stfaéshsainfsuppleet mito achaildieg afr thheir to be colcireekatad sudiregted anie thise
charged inpurify.: B8 fntd S ofhiGpaRnAPhRIRFbNBhr ORI dulMY &it Ys ionized by means
"of an ionizing electrode 5 mounted on a bracket 6 and connected with a cable to a

5 voltage supply unit, which will be described later. The ionizing electrode 5 is

directed at the opposite side wall 2, which is earthed and acts as a particle-collecting

surface. The voltage applied to the ionizing electrode 5, which is of the order of

100 - 250 kV, and the distance between the ionizing electrode and the side wall are

so adjusted that a conical ion beam or ion jet as indicated by the broken lines is

10  produced. With this arrangement, the (negatively) charged impurity particles 7 will

move directly to the side wall 2 and settle on it due to the difference in electric

charge between the particles and the wall. The ion jet can be felt near the wall as a

cool ion current. The distance between the ionizing electrode and the collecting wall

is typically 100 - 1000 mm.

Fig. 2 shows a top view of a duct with earthed side walls 8 and 9 and two ionizing
electrodes 10 and 11 mounted on brackets 12 and 13. This arrangement allows a
more efficient purification of the air as the first electrode 10 produces a conical ion
beam causing impurity particles 14 to move towards wall 8 and settle on it while the

20 second electrode 11 produces an ion beam causing impurity particles 15 to move to
the opposite wall 9, so that the air is efficiently purified over the whole sectional
area of the duct.

Fig. 3 illustrates the cleaning of the collector surface 2 using a water jet. The water

25  is sprayed onto the surface through a nozzle 16, to which it is supplied via a hose 17
from a container 18. The duct floor 19 is V-shaped, so that the water is gathered in
the middle of the floor, from where it can be directed further e.g. into a drain.

Fig. 4 shows a tubular purification duct 20 with tonizing electrodes 21. The duct
30 has a curved shape such that the cleaning water will flow out through an exit
opening 22 as indicated by the arrows.

Fig. 5 shows a tubular purification duct 22 provided with an expansion 23 to retard
the flow of air through it, the walls of the expanded part acting as collecting
35  surfaces. The expanded part is provided with ionizing electrodes 24 and 25 mounted
on brackets 26 and 27 on opposite walls. The impurity particles 28 and 29 drift
towards the collecting surfaces as explained above. Fig. 6 presents a spiral rube 30
with itonizing electrodes 31 and 32 mounted on brackets 33 and 34. The impurity



particles will be carried only by said conical ion beam essentially
directly towards 5 the collector surface and settle on it. The
preferred enbodi nents of the invention are presented in the other clains.
The invention provides the foll ow ng advantsgages over current nethods: 10
Efficient purification even in a short duct. Considerable reduction in

ener gy consunption as conpared tqg,current procedures. T r
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with a water jspiral tibe exits thxoaghshe pawérfandmsriadigr@d iy Wi fftfemsnt - particl e
Ssi zes down to pure gases. The i nvention makes it possible to renove
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ionizing eltetredese The vt ehmywises high-velsagedand owmiplisge units 37 and
38, which are fed by the mains voltage Vip, e.g. 220 V. The high-voltage and low-
voltage units control a pulse-width modulator 39. The output of the pulse-width
modulator is connected to the primary side of a high-voltage transformer 40, and the
transformer output is connected to a2 high-voltage cascade 41, whose output voltage
Vout is applied to the ionizing electrodes. The mains voltage also feeds the power
supply 43 of a microprocessor 42. Connected to the microprocessor are sensors for
the ionizing current, duct temperature and humidity and for a solenoid controlling
the spraying of wash water through the nozzle. The sensors give an alarm in the
form of a signal light in an alarm unit 44 and also an inhibit signal to the modulator,
preventing the supply of voltage. The output voltage Vqyy¢ is adjusted by means of a
regulating element 45.

Fig. 8 presents a tubular duct 37a for intake air, provided with an ionizing electrode
38a in the manner described above. The purification duct 37a is surrounded by an
exit air duct 39a, so that the action of the structure resembles that of a heat
exchanger.

It is obvious to a person skilled in the art that different embodiments of the
invention are not restricted to the examples described above, but that they may
instead be varied within the scope of the following claims. Instead of earthed
collector surfaces, it is also possible to use collector surfaces having a charge of
opposite sign in relation to the ions.



Fig. 1 illustra urification in a duct by the procedure of the
i nventi on. Umm,ﬁmmﬂ’gmust rates air purl'f i-cati -0n in.a corridor or
duct by the pro invention, s vFrLg 354 usit rates the

cl eaning of a wall act | ng a$ a'coll ect or su?faEe L/lC.fE}Q 4 ;shows a
tube used for air purification. 30 Fig. 5 snows armexpeanrded tube used
for air purifiChiinen. Fig. 6 shows a spiral tube. 35 Fig. 7 shows

a vol tage supply Upjfedure for ol GurficilONSoR it TAIR! Yol BF AivdlkE AMdcn

air outlet. ) . ] . ) .
procedure the air, flue gases or equivalent are directed into a duct or equivalent, in
which procedure the air, flue gases or equivalent are ionized, in which procedure

5  charged impurity particles (7, 14, 15, 28, 29, 35, 36) present in the air, flue gases or
equivalent are attracted by one or more collector surfaces (2, 8, 9, 20, 23, 30, 37) by
virtue of a difference in the states of charge, causing the particles to settle on said
surface, and in which procedure the air, flue gases or equivalent are ionized by
means of one or more ionizing electrodes (S5, 10, 11, 21, 24, 25, 31, 32, 38) or

10  equivalent directed at the collector surfaces , characterized in that voltage
applied to the ionizing electrode (3) is in the order of 100 - 250 kV whereby a
conical ion beam is produced and in that the distance between the ionizing electrode
and the collector surface as well as the difference between the states of electric
charge of the collector surface and the charged impurity particles are adjustable thus

15 that a substandally conical ion beam is obtained directed essentially from the
electrode towards the collector surface, the impurity particles thereby being carried
along only by said ion beam to be settled on the collector surface.

2.  Procedure according to claim 1, characterized in that the walls of the
20 duct act as collector surfaces.

3. Apparatus implementing the procedure of claim 1 for the purification of air,
flue gases or equivalent, comprising a duct or equivalent into which the air, flue
gases or equivalent are directed, one or more ionizing elements for the ionization of

25  the air, flue gases or equivalent, the duct or equivalent being provided with one or
more collector surfaces (2,8,9,20,23,30,37) attracting charged impurity particles
(7,14,15,28,29,35,36) by virtue of a difference in the states of electric charge from
the air, flue gases or equivalent so that the particles will settle on said surface(s), the
ionizing element being an ionizing electrode which is directed at a collector surface

30 (5,10,11,21,24,25,31,32,38) and used to ionize the air, flue gases or equivalent,
characterized in that the voltage applied to the ionizing electrode (5) is in
the order of 100 - 250 kV whereby a conical ion beam is produced and in that the
distance between the ionizing electrode and the collector surface as well as the
difference between the states of electric charge of the collector surface and the

35 charged impurity particles are adjustable thus that a substantially conical ion beam
is obtained directed essentially from the-electrode towards the collector surface, the
impurity particles thereby being carried along only by said ion beam 1o be sertled on
the collector surface.
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Fig. 1 presents ch has side walls 1 and 2, a ceiling 3 and a

floor 4. The - ,T!! ,@w lﬁ! mHLl ed into a buiﬂ{@@"ﬁ;pg-f-h&%%o be

re-circulated is «llc il ihe duct for ‘te i Hé6 Bipurity
X

IR
DY
particles. For purification, the air is ionbze _wn%;E_é’théCED of{ an
ioni zing electrode 5 nounted on a bracket 6 and connected wtt—a cable to a

5 voltage supply AfpatarudVibedtatid to BRiMESCE hhgdh & ekl z e ih QRAZitNG provided
el ectrode 5 is . irected at the i)ﬁpésme si de W?II 2,,Which s earthed
and acts as a pdth flepRng HARBSH(16- b deanng oT R IR AN to t he

i oni zing el ectrode 5, which is of the order of - 100 - 250 kV, and the
di stance between t R o< LA%brEingGh cPAR RBH4 O 2%l HEr ¥Rl | ead €in that thEQuct
adj ust ed t hat oni gal lon b ﬂ?m or 1on jet ag I ndi cat edla-% tge oken £
lines is 105 LPOdSEEEONHTLLEE AT e AR, S RevERbgaeiveey o dosf Gte
i npurity parti dheeduct thidugh an exit opening (22) or equivalent.

6.  Apparatus according to any one of claims 3 -5, characterized inthat
the duct is provided with an expansion (23) to retard the flow of air, flue gases or

10  equivalent through it, the expanded part being provided with one or more ionizing
electrodes.

7.  Apparatus acbording toclaim3,characterized in thatthe duct(30)is
at least partially spiral-shaped.

15
8.  Apparatus according to claim 3, characterized in that the purification
duct (37a) is placed inside an exit air duct (39a).

9.  Apparatus according to anyone of claims 3 -8, characterized inthatit
20  comprises means (37-41) for producing a high voltage supplying the ionizing
electrode or equivalent.

10. Apparatus accordingtoclaim9,characterized in thatitcomprisesa
supervision unit (42) for interrupting the supply of power when the humidity,

25  temperature or the current of the ionizing electrode or equivalent is out of the
permitted range.
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nmove directly to the side wall 2 and settle on it due to the difference in

electric charge between the particles and the wall. The ion jet can be
felt near the wall as a cool ion current. The distance between the
ionizing electrode and the collecting wall is typically 100 - 1000 mm
15 Fig. 2 shows a top view of a duct wiith earthed side walls 8 and 9
and two ionizing el ectrodes 10 and 11 nounted on brackets 12 and 13.
This arrangenent allows a nore efficient purification of the air as
the first el ectrodgsh@apioduces a conical ion beam causing inpurity

particles 14 to nove towards-wall 8 and settle on it while the 20 second

el ectrode 11 produces @RotﬁﬁuEﬁaﬂhﬁaﬂﬁbﬂﬁAtﬂﬁuthyTRBrbURhescAEIDN nove to
the opposite wall 9, so thatgkhgrglr ri.grethseseor! gopuvhi.Erd over the whol e
secti onal area of the duct. Fig. 3 illustrates the cleaning of

the collector surface 2 using a water jet. The water 25 is sprayed onto
the surface through a nozzle 16, to which it is supplied via a hose 17
froma container 18. The duct floor 19 is V-shaped, so that the water is
gathered in the mddle of the floor, fromwhere it can be directed
further e.g. into a drain.

Procedure and apparatus for the purification of air, flue gases or equivalent, in
which procedure the air, flue gases or equivalent are directed into a duct or
equivalent, in which procedure the air, flue gases or equivalent are ionized, and in
which procedure the charged impurity particles (7) present in the air, flue gases or
equivalent are attracted by one or more collector surfaces (2) by virtuze of a
difference in the states of charge, causing the particles to settle on said surface. The
air, flue gases or equivalent are ionized by means of one or more ionizing electrodes
(5) directed at a collector surface. The distance between the ionizing electrode or
equivalent and the collector surface as well as the difference between the.states of
electric charge of the collector surface and the charged impurity particles are so
adjusted that the impwrity particles will be carried by an ion beam essentally
directly towards the collector surface and settle on it.

Fig.1.
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" Fig. 4 shows a tubular purification duct 20 with ionizing el ectrodes 21.

. The-duct 30 has a curved shape such that::the cleaning water will flow out

- #through an exit ope g 22 as i ndicat ed” by the arrows. Fig. 5

shows a tubul ar purificat ~duct 22 prOV|dedﬁmnth an expansion 23 to

; - retard the flow of -through it, the: | s of the expanded part

“w;acting as col lecting 35_ suf'f aces. The expanded. part is provided with
i oni zi ng electrodes 24 a '25 nount ed on-brackets 26 and 27 on
opposite wal|s.: sparticigs 28 and drift towards the
col | ecting surf ed above. Fi .-presents a spiral tube 30

=7 Wi th i.onizing ‘ackets 33 and 34. The




particles settle on the earthed wall of the tube 30. The water used for
“#¢| eaning the « spiral tube exits through the |ower end as indicated by
- the arrows. .7 Fig. 7 shows a di agram of the power supply unit, which
..supplies a voltage to the 5:%:i.onizing el ectrodes. The unit conprises
~~hifgh-vol t age and IOMkvoItage- its 37 and 38, which are fed by the
;-mains voltage Vferr], e.g.: V. Theai gh-vol tage and | ow vol t age
“units control a. pulse wi dt h ul ator 39. The output of the pul se-w dth
~nodul ator is ;“”nected to’ t rimary side of a high-voltage transforner
=40, and the - tput is connected to a high-vol-tage cascade
.41, whose out] ) : [err] is applied to the ionizing el ectrodes.
~<The mai ns volt -al e power S |y 43 of a m croprocessor
-42. Connected to the nlcrop for the ionizing
eurrent, duct““ am
‘'the spraying '
't he form a s
“signal to the: nndul'
vol t age V[err] |s adj




Fig. 8 presents a tubul ar duct 37a for intake air, provided with an

~_i.oni zi ng- ‘el ectrode 38a i.n the. manner descrlbed above. The purification
~-duct -37a is ‘surrounded ‘by-ah 20 exit air duct 39a, so that the action of
“tthe s structure resenbl es .that iof a heat exchanger . It is obvious

<t a personiskilled in.the art that different enmbodi ments of the
~sinvention are not restricted to the3édanpl es described above, but that they
may 25 instead be varled mnthln the scope of the follow ng clainms. Instead
of earthed .:. . iy aFSp possible to use col |l ector
surfaces hav I relation to the ions.

Fig.6
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CLAI M5 1. thhod of purifying air, flue gas or the like, in which t he
air, flue gas or the like are dlrected t hrough a duct (1-4), in which
““nmet hod the ; _flue gas or: the . li ke are ionized and charged inpurity
péarticles (7.:14, 15, _-8,*29 35,36) present in the air, fl ue gases or
~the | i keare attracted by the duct serving as coIIector sur - face
(2, 8, 9, 20; 23, 30, 37)y:by wirtu gf the differ- ence in the states

of charges, causing the partlcles to settle on said surface, and in

whi ch net hod:the air, -flue gases or the I|ke are ionized by neans of
~ionizing ,'eTectrodes (5 10,:.11, 21, 24, 25,731, 32, 38) directed
“towar ds the .caliector surfaces,.; C h aracter i sed I n that

""'|on|z|ng el ectrdges (5) is in t he order of
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100 to 250 kV.whereby a .es “of non- ggerlapplng conical ion beans is
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coni cal ion beam being produced y one ‘St ngte- discharge* - ' point ionizing

el ect rode. 2. Apparatus i rrpl nment: r"r'rg t he: rethod of.GMai m 1 of purify-

ing air,. flue gases or the |ike, conpri 8] ng= aeduct: (d=4).. t hrough whi ch
the air, flue gases or the like’ ‘ar e fdit hilrected;asalseries of ionizing

el ectrodes (5) for the i oni zati on of” ihe air, ; ue gases or the like,
the duct servi pROTEDUHE mbwmﬂmréﬁm& Pl?RlEI@ATl@q OPAIR, 37)
attracting charged inpurity patlcles&$ 15 35, 36) by
virtue of a difference in the stFAUEG E%QBCEQUIVALENTI c charge fromthe
air, flue gases or the like so that the particles wll settle on said
surface, the ionizing el ectrodes (5) being directed towards the

col | ector sur- The fosgsent inventien gongernsaa method andj arsappagptus for the parification

the voltage ap Bir,i ﬁ&ie ﬁgsetshﬁ th@ ilik%ii.@%ﬁér?&torc.?&lﬁé tﬁg’lair,i fﬁjei &ses are directed into a

duct, in which method the air, flue gases are ionized, and charged impurity particles
present in the air, flue gases are attracted by collector surfaces by virtue of a
difference in the states of charge, causing the particles to settle on said surface(s),
and in which method the air, flue gases is ionized by means of one or more ionizing
electrodes directed towards the collector surface.

GB-patent publication 1 238 438 proposes a method and an apparatus for the
removal of dust particles from the air in a tunnel. In the method presented in the
publication mentioned, the tunnel is provided with electrodes, to which a high voltage
is applied. The electrodes charge the particles in the air in the tunnel by producing an
electric field between the interior wall of the tunnel and the electrodes. Thus the
charged dust particles are attracted to the interior walls of the tunnel. For the air to
be sufficiently purified, it has to be very strongly ionized in order that all particles in
the tunnel should be charged and settle when they encounter an interior surface of
the tunnel. Moreover, several electrodes and a long tunnel are needed. SE-
application publication 8501858-8 proposes a procedure for eliminating or reducing
the emissions of So, and No,.

DE-C-526.021 refers to a centrifugal electofilter which is a combination of a
normal ionizing apparatus and a centrifugal device. Particles transported with the
flow of air become ionized in the duct, whereupon the centrifugal force cause the
particles to be displaced towards the outer duct wall. The particles are displaced only
in the direction of the centrifugal force. The ionization gives the particles a retaining
force, whereby the particles adhere to the duct wall, when they have already been
moved there by the centrifugal force. This gives a much higher energy consumption
and limits the applicability of the process and device.

The objéct of the present invention is to eliminate the drawbacks of the
previously known techniques. The method of the invention for the purification of air,
flue gases or equivalent is characterized in that the voltage applied to the ionizing

electrode (b) is in the order of 100 -250 kV whereby a conical ion beam is
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the order of 100 to 250 kV where a series of non- over |l appi ng i on beans

i s produced by individual singl e di scharge point electrodes (5).
2 ' :

2

produced and in that the distance between the ionizing electrode and the collector
surface as well as the difference between the states of electnc charge of the
collector surface and the charged impurity particles are so adjusted that the impurity

particles will be carmried only by said conical ion beam essentially directly-towards
5  the collector surface and settle on it.

The preferred embodiments of the invention are presented in the other claims.
The invention provides the following advantages over current methods:

10 '
Efficient purification even in a short duct. Considerable reduction in energy
consumption as compared to cumrent procedures. The need for maintenance is
reduced as the collector surfaces can be washed simply with a water jet.

15 Air can be purified regarding different particle sizes down to pure gases. The

invention makes it possible to remove particles as small as 0.005 pun and even
smaller. -

~ In the following, the invention is described in greater detail by the aid of examples
20  with reference to the drawings attached, in which

Fig. 1 illustrates air purification in a duct by the procedure of the invention.

Fig. 2 also illustrates air purification in a corridor or duct by the procedure of the
25 invention. —

Fig. 3 illustrates the cleaning of a wall acting as a collector surface.
Fig. 4 shows a tube used for air purification.
30
Fig. 5 shows an expanded tube used for air purification.
Fig. 6 shows a spiral tube.

35 Fig. 7 shows a voltage supply unit.

Fig. 8 shows a structure for air intake and air outlet.




?Aparatusaccordingtoclaimz characterised I n

E;I ean’| ng the“lﬂllfmm/mrrmm ‘! ea?‘rl. ngASgglr Q{Tﬁgt agclzgr;ji ﬁg) t ]:)Ol(’;-l ainms 2 or 3,

characte [ *I'n that the duct (20) is so constructed
t hat the cleaning f|UId, e.g. watef, is allowed to flow out of the
duct t hr otiggMS an exit opening (22). 5. Apparatus according to
anyone of_cl ai

n
the duct 1% pr%%tégé tﬁ%ﬁ%%? 2%5|oﬂ(éiﬁ tQ?%eﬁ ré?e 1lk?ii ?I%ﬂfﬁ? air,
flue gases or the hike fAmeuglas tqr tthe like expantiertkqized tlerowghravi-ded

Wi th one or nD&ScEO?&ZhGQ in which method the air, flue gas or the
like are ionized and charged impurity particles (7, 14,
15, 28, 29,35,36) present in the air, flue gases or the
like are attracted by the duct serving as collector sur-
face (2, 8, 9, 20, 23, 30, 37) by virtue of the differ-
ence in the states of charges, causing the particles to
settle on said surface, and in which method the air,
flue gases or the like are ionized by means of ionizing
electrodes (5, 10, 11, 21, 24, 25, 31, 32, 38) directed
towards the collector surfaces,
characterised in that
the voltage applied to the ionizing electrodes (5) is in
the order of 100 to 250 kV whereby a series of
non~overlapping conical ion beams is produced, each
conical ion beam being produced by one single discharge
point ionizing electrode.

2. Apparatus implementing the method of claim 1 of purify-
ing air, flue gases or the like, comprising a duct (1-4)
through which the air, flue gases or the like are di-
rected, a series of ionizing electrodes (5) for the
ionization of the air, flue gases or the like, the duct
serving as collector surface (2, 8, 9, 20, 23, 30, 37)
attracting charged impurity paticles (7, 14, 15, 28, 29,
35, 36) by virtue of a difference in the states of elec-
tric charge from the air, flue gases or the like so that
the particles will settle on said surface, the ionizing
electrodes (5) being directed towards the collector sur-
face, _
characterised in that
the voltage applied to the ionizing electrodes (5) is in
the order of 100 to 250 kV where a series of
non-overlapping ion beams is produced by individual
single discharge point electrodes (5).




el ectrodes. ng to claim 2, character

s e g_ in that EJEM @ I on duct (37a) Is placed inside an exit

air duct (39a) « s according to clainms 1 to 6, c h a
racterised |n t hat it conprises a supervision unit (42) for
I nterrupting the supply of power when the humdity, tenperature or

the current of the ionizing electrode is ougside a per- mtted range.

3. Apparatus according to claim 2,
characterised in that
it is provided with cleaning equipment (16 - 18) for
cleaning the collector surface.

4. Apparatus according to claims 2 or 3,
characterised in that
the duct (20) is so constructed that the cleaning fluid,
e.g. water, is allowed to flow out of the duct through
an exit opening (22).

5. Apparatus ‘according to anyone of claims 2 to 4,
characterised in that
the duct is provided with an expan51on (23) to retard
the flow of air, flue gases or the like through it, the
expanded part being provided with one or more ionizing
electrodes.

6. Apparatus according to claim 2, _
characterised in that
the purification duct (37a) is placed inside an exit air
duct (39a).

7. Apparatus according to claims 1 to s,
characterised in that
it comprises a supervision unit (42) for interrupting
the supply of power when the humidity, temperature or
the current of the ionizing electrode is outside a per-
mitted range.
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