i AR PURI FI CATI ON DEVI CE TECHNI CAL FI ELD [0001] The
present invention relates td an air purification
device including a discharge part for discharging
electricity in air in which a streamof air to be
treated flows. BACKGROUND ART [0002] An air
purification device for purifying a i n_an indoor
space (living pl aceAl R&dﬁﬂﬁﬂf :ﬁ§¥$ﬂ%ig¥ cetera) has
been known in the art. [0003] For exanple, a
conventional air purification device (80) is shown in
Figure 9, in which air purification device an air
TEQHNIGaEVIFREL(B2) t hrough which a streamof air to be
treated flows is formed within a casing (81). Disposed

[oocagquent'nﬁ,u bieséil fnREntiRS tIAaMS Qn dRVWRSIARADH devRet irRMhding a
of the flow of air in the air passageway (82) are a

| discﬂfrgé %)Arf £ a8 Qrigm?;rélec %ﬁ‘%fr%‘wﬁﬂ:‘hta s(j%gr}vof af to be trgarltted flows.

rostatic ter , a streamer discharge
atalytlc fllter (87). [0004] The
BA%&Q&?@%‘% ) traps dust particles of relatively
rge ent in.the air...intraduced.into the. .
10000 o Xp 5 Riicabons s Tos PupSrine el andoddlvegs Giving place,
di scharge electrode (84a) for electrical dust
Com@é}qlféétqr%ﬁt ogtrga)diag besit lovey iadha dte (84b). The
di scharge electrode (84a) is made up of a plurality
[0008] | i nEarexeinplet 2 ooesntow! eittperifisatimordeyise 480)riaseowi odfigure 9,
fromthe upper to the |ower side thereof. An el ectrode
in whiehherpubification devideaasir peeigbwny (§2) situagledhidh sisaeemi of air to be
di sposed around the di scharge el ectrode (84a), in

treated MfBtvs iW@6efedi WEhidRSEASRANSI). depispoeBeBGEbntimlg N t@NEbstream to
|eft side walls of the el ectrode nenmber constitute

dowﬁs'ﬁ%m‘ﬁ%if&ﬁ&n 8f BleiARASE b3 HPIhe dlﬁ?éﬁsgéw%';“ &R 4,21 h}ﬁ@ﬁfter (83), an

, corona discharge Is generated between t

101112?1 r%gi?w‘apc %4%1%&4&}(1(: \gg;grr ?tp;'\j guﬁ{eaﬁ@ftd s%ilﬁ a?pr S%S and a

to 56 TTeat rlcal
.arhe.dust particles thus electrically charged are
oataié{?%gﬁrllg ‘ly trapped by the electrostatic filter (85).

[0004] The prefilter (83) traps dust particles of relatively large size present in the air
introduced into the casing (81). The ionization part (84) is made up of a discharge
electrode (84a) for electrical dust collection and a counter electrode (84b). The discharge
electrode (84a) is made up of a plurality of linear electrodes and extends across a frame
body from the upper to the lower side thereof. An electrode member having a cross
section of squared U-shape is disposed around the discharge electrode (84a), in other
words its upstream side is opened. Right and left side walls of the electrode member
constitute the counter electrode (84b). In the ionization part (84), corona discharge is
generated between the electrodes (84a, 84b), whereby dust particles present in the air to be
treated are electrically charged. The dust particles thus electrically charged are

electrically trapped by the electrostatic filter (85).




2 [0005] The streaner discharge part (86) is nmade up
of a discharge el ectrode (88a) for streamer discharge
and a counter electrode (86b). The discharge el ectrode
(86a) is nade wup of a plurality of needle-like or
projection like el ectrodes formed on a plate-like
supported at the upper and | ower ends of
[00q5ﬂ arre Ebedgireamr digehaggeneart @ﬁfﬂé madﬁélpdﬁ@rf#@rharga%frp%@ﬁa) for
(86b) is nade up of a plurality of plate-like
streaseaclischahgs aod s posmer decttdde (8@h)er dhe dschimgotlecirode (86a) is made
supporting nenber so that it faces the discharge
up of hehiraligtef @S8&atg-likd or prlofeclbn-tHRerelectratles fhaled@npapihte(lke)member
streamer discharge is generated between the el ectrodes

suppoB®d at §ipper WREIRRY il 6@ rafheasddyY €OBRRBE bB%r hand, the counter
(radical s, fast electrons exci ted nol ecul es) are

elec@%c%é?@%ﬁg is maHE b %rf }’%bggla%hl&éq@l% %Q%ﬁs@hfé& on the lateral

peci es e catalytic
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ERCCNE [0006] In recent years, air purification
wherghy se-sallegactive Spasiss dradicalsy faskelceiyams, exsitedimwlacyles) are produced.
consuner application (living place, conmercial store
Furtlet activasioa)oftibese donemteil nctivalsmpice atleffected by thei aitadytid filer (87),
it is preferable that such a consuner air purification
therethg viccemblishitgs degadtpositionbef rsmdang@anponasts pmdsodoréus components
Especial ly, lowprofiling of the air purification

preséh® ¥ B8 afrSo 88 trefibll ek TP A DOPY-9yFITENt for efficient use
of the residential space. On the other hand, if

| DISG‘LwS‘iﬁ{EQ)FWm Wﬁglg&i ficati on devi ce haV| ng a

di scharge part ve-described type (e.g., an

PROFUFR WAL T I N E REER S TR R OME o
[OOOQLrergt gggg@ )qt‘[a%%%;\f?ﬁuﬁgi{ca %?%rs]tof ﬁ% ghov b_e ag{cglgvﬁgypeq’m use in

|l owprofile the aiy purificatjon device (80) disclos
Consvrﬁert H%P? ppredning B%ﬁ% rfenHRtiRE fere thfeterg) Rave heerdn tvegespread

Igﬁﬁ@?Slbl|lty that the distance betmeen t he
use. df fally, b liseprefesaide (hahanchar conpemetoir ptiicgop devicy byyesigned
and the electrostatic filter (85) nay

to be as compact as possible. Especially, low-profiling of the air purification device is an
effective improvement for efficient use of the residential space. On the other hand, if
trying to make an air purification device having a discharge part of the above-described
type (e.g., an ionization part or a streamer discharge part) low profiled, the distance
between the discharge electrode and the other component may be narrowed in some cases.
[0007] For example, if trying to low-profile the air purification device (80) disclosed
in the aforesaid patent document, this gives rise to the possibility that the distance between

the discharge electrode (84a) of the ionization part (84) and the electrostatic filter (85) may

‘be narrowed. In this case, in addition to the electrical discharge from the discharge



be narrowed. In this case, |n addition to the

el ectrical discharge fron1tﬁe di scharge 3 el ectrode

(84a) to the counter electrode (84b), electrica

di scharge fromthe discharge electrode (84a) to the

el ectrostatic filter (85) is possible. This gives rise

to the possibility of generating a spark to
elec‘é‘l’@cf&"@iﬁ%ﬂh% cwnt@reelm%i)e BAbhn dl¢rarienl ischpige féq’ré dh¢ Gliggharge

(84a). In addition,. a desired corona discharge is
elecimade @ém)e’uoahedecunstdme fillen (854S possibla. t Ttdugives teertefye possibility

giving rise to the possibility that the capability of
of gartdtingta spgrkdushe @adtidstukie Silter (85§ fiform thetdiehaige eletwodee(84a). In

treated may fall. [0008] In addition, if trying to

addlh&’{"'aoﬂé%:ﬁﬂeh Qofdn8 ddcharH i Bbtcgéﬂe%cﬂﬁwﬁqoﬁﬁmon ﬁdiﬁ(84?] thereby
di Stance between the di schafge el ectrode (86a) of t

glVl%ﬁ&gﬁe gdrsgl{?\)gg& gﬁt Hﬁh géb%ﬁ’% o %gli%éﬂﬁlg rt%%t}&e%@%ﬁ% the air
dIS .S not ener at ed because of electrica
to bedtir g‘?@?lgﬁéfaﬁlr omt hegdi scharge el ect rode (86a) to the
her yanent., t.hereb i Vi rise to
[0008 ssi b |35$“’P%a’cf fryae dpt fo kyé‘? 61Fe GEch ‘iﬁ;ﬁfgp% device (80), the

har nf ul / odor ous conponents present in the air to

distapeesbetwgemthy dischprge erotioje ({R6phot the sisemer %ﬁ@@{g&p@ﬂv{ﬁﬁhm the
the conventional technology in mnd, the present

othei nemperienh muwysbeleairgwd]. Aociisdiasgl g, deaxrgie sia¢aamer olipaberge is not
of the present inventionis to achieve |owprofiling

genetfted@beqise plieledticatdiahatge\fiae thadistlgrge elesiediar@6a)trthe other
for discharging electricity in air while maintaining

compdienti &R %ﬁgﬁ%mi 1o the Eﬁ/sssiﬂiﬂ@tydﬂﬁﬂhl&f gfficidmy tof BAoAMPosing
FOR OVE HE PROBL [0010] The present

- hann!fﬁl)’cﬁﬁ}dlﬁr&o ﬁeféélﬂse@es&% gha E'afr% bARREEH ma TRl 1

purl Icatio evi conprises an alr passageway

[000%}15) tWtﬁul%h %’Makrg%rgﬁiér)ng Lkef? thd %gltl (iiltighﬁ\l\é ?o Cm mind, the

scharge par i'ch dISC arges &

t h.th
presdef RO b ARYREE n“'fcaaf%%@éy’oafe st PRETS aﬁﬁlﬁﬁ?éﬁf@mﬂm i
characteriz d in that an nsulatln 2dj um ( %ﬁél p
to a‘%lP%Y)‘-‘oé‘é‘HPES lige 9 t He a4 suH ?‘ﬁ’é’npg?‘fl Vm&oj‘ agge part tor

conponent
discharging electrlclty in air while maintaining the discharge capability of the discharge

part.
MEANS FOR OVERCOMING THE PROBLEMS

[0010] The present invention provides, as a first aspect, an air purification device
which comprises an air passageway (15) through which air to be treated flows and a
discharge part (30, 40) which discharges electricity in the air flowing through the air
passageway (15). The air purification device of the first aspect is characterized in that an
insulating medium (60) is disposed between the discharge part (30, 40) and a component
(16, 17, 33) adjacent to the discharge part (30, 40). The aforesaid “discharge part” is

provided to generate interelectrode electrical discharge for purifying air to be treated, the



(16, 17, 33) adjacent to thﬁ di scharge part (30, 40).

The aforesaid "discharge part” is provided to

generate interel ectrode el ectrical discharge for

purifying air to be treated, the 4 interelectrode

el ectrical discharge including corona discharge,
. streaner discharge, glow_ discharge et cetera. In ‘
intergipgirode ﬁl,ecwal"élé%ﬁﬁﬁ?ewludir@ PRI %%%C%%f'po‘}rg?fiﬂefof‘ﬁ%?afge= glow

than the discharge part (30, 40) disposed in the air
discharge ay evterp. ( I pddivemdni “dompoperd” i atcantsa gpwperead other than the

adj acent to the discharge part (30, 40). [0011] In the
dischdrgs pard §305 @0) dikpdsbé irpthe antasiagvent (15, espévaallynamngl thatiindisposed

medi um (60) is so disposed as to provide isolation
aﬁagﬁﬁﬁﬁﬁ@dhgﬁm€é§&h§ﬂgqopart (30, 40) and the conponent

(16, 17, 33). During electrical discharge fromthe

hscha t : i t | 2§)(60) is so
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structs ectrica charge generated fromthe

. disch A (30, 40 t
sn 30 SRR ok R B ERTRONER' G pponen
17, %55; Iﬁ%}%pgggttgiaélgi’gmj%gﬁ ier%%n ﬁgedglyégqr%% %%‘g@ﬂf ﬁ@?rthe insulating
mmediiradB9) GbithogiosepEER. SBOES] ETREH Eoun{hc: HodHEEORI (B0, 40)

provi des, as a second aspect according to the first
towzadp det comgponaiitr (1Lt T, 33 at Aorerdinglycevenivigie the distance between the
characterized in that the discharge part (30, 40) is
compenieie (i 6)y7,83) anditzatischargp aatt (303@P) isonadelneupwi i ad passible for the
chargi ng dust particles present in the air. [0013] In
dischdige gﬁ@ 0 4@SB @ehert aldesir@ll €6@ntalidinebargé.on, corona
di Scharge is generated in the ionization part (30) as

[0013] di scipgd Dot e8! SRYIdRE N ROB NGO hseal hidokdfig ab ahe first

el ectrically charged.” The dust particles thus
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. al . dust. g ; D N
R AR 55, 2R ng 1 bSR3 i e
SR NG OME S RENE ER AT IRy TS

conponent (16, 17, 33). Accordingly n where the

the ighignaeperbGONEe A dibaTED REFGERITCOY 2ighormerduss Bprislea opsgectrically

ionization part (30) is nmade narrow, it is dD%SSai (bhllse;[ sollectin
charfat. tThe dwshipaetdanthpareiectrically charged are trapped by g
electrode or by an electrostatic filter, whereby the airborne dust particles are removed.
During corona discharge from the ionization part (30), the insulating medium (60)
obstructs electrical discharge generated from the ionization part (30) towards the
component (16, 17, 33). Accordingly, even where the distance between the component
(16,17, 33) énd the jonization part (30) is made narrow, it is possible for the ionization part
(30) to generate a desired corona discharge.

[0014] The present invention provides, as a third aspect according to the second

aspect, an air purification device which is characterized in that the ionization part (30)



(30) to generate a desired corona discharge. [0014]

The present invention provi@es, as a third aspect

according to the second aspect, an air purification

device which is characterized in that the ionization

part (30) 5 conprising a discharge el ectrode (31)

whi ch serves as a discharge base end and a_counter
comptising p diseharapylecindsH3dbwhish sgrven asip disabarge baserandpa a counter

end is configured such that the discharge and counter
electeddec(2pdelsiclf ItrveS82y ardischargayteching endliy ectfigmed such that the

perpendi cular to the flow of the air, and that the

dischaAgd b baGiereicuanéO@), B3) shespayed ibetdiveetion pependicular to the
conmponent (16, 17, 33) adjacent to the ionization

ﬂowgﬁ*ﬁ:ﬁe Ai3Ahd HAt Ble iR atin3SndiReh (BT &ispSe@betlt@n the component (16,

ownstream side thereof and the discharge el ectrode

17, -‘;ﬂé@ﬁfiﬂg% ﬁ]e iloﬂizgﬂ!ﬂg} é%L L‘a‘rb& %ﬁ.%?tﬁér tﬁg ug%{gegﬁ‘f gg? Bf the downstream

ion, corona e i s gener ween the
. I schar el ectrod 3 d the counter el ectrode
Sldeg@ﬁo?aﬂfﬂ@ed]i‘s‘rc %rtg?ﬁﬁcﬁsfﬂdle)(%ﬁch the corona discharge is
enerated is perpendicular to the directio .o£ air,
[001F] ow. IrHpe thigdharerh o6 thenpressrd SRYFEOBS F?@%E‘ﬁ? ee is generated
contact between ion wi nd caused by el ectrical L
betweérs Seadigehargedelagtrodet 38 eby theakpumier ¢legitpdsi @Rk tlde direction in
i nprove the capability of collecting dust particles.
whichtheachatoid dischatdeds pasuited isgprpeadicular (6hy didostionuaftegr flow. This
el ectrical discharge fromthe discharge el ectrode
therefd? ) inp@otdietheoaffieisasy dfléontdet, beBdgenoivreivtiidrcatdvd by electrical
upstrearn side or the downstream side. Accordingly,

disc}ﬁi/ﬁ%iﬁheﬁﬂ hdrbi®) FaR3NE BoRANNRL e BRRPHNRly (fl&lledifag dust
3 and the ionization part (30) is nmade narrow,

partiéf:lﬁ% \‘,’vrig faﬁhi%ﬁ afd ?né'u'riﬁtgl[ggrg%;ﬁ:&iﬁi (t%@eol%%&@ RGP sEl%(%éas%Qm the

arr 1s mal lonl zation part

. 10016] .The presept invent | oyides,. f .
dlsckég% eeg%ctrggg &H}I tﬁgﬁ? SOIPH%MPE ?{rkd H%ag%e% fsuh%?] t}% P}%We&ﬂ side or the
. purification device which is characterized.in that
dowrfiTeqm sife) o ALPPHG AR RET Fhste g El%aﬁ&pg?twgela fgeomponert (16, 17,

particles electrically charged by the ionization par& .
33) pgb)the dorfzafines @art RAMISt Maden HIToPR O ischyRe plr £ direction

(30), and that the insulating nmedium (60) is disposed
perpdndiombe o thiedlouef aicisithaivtained imdwrienization pagt Bk

af oresai d conponent and the discharge _
[0016] The present invention provides, as a fourth aspect according to the third
aspect, an air purification device which is characterized in that a dust collecting means (17)
for trapping dust particles electrically charged by the ionization part (30) is disposed
downstream of the jonization part (30), and that the insulating medium (60) is disposed
between the dust collecting means (17) as the aforesaid component and the discharge

electrode (31). Here, by “dust collecting means” is meant, for example, a dust collecting

plate, a dust collecting electrode, or an electrostatic filter for electrically attracting

electrically charged dust particles to trap them.

[0017] In the fourth aspect of the present invention, dust particles electrically charged



el ectrode (31). Here, by "dust collecting nmeans" is
meant, for exanple, a dust Bollecting plate, a dust
collecting el ectrode, or an electrostatic filter for
electrically attracting electrically charged dust
particles to trap them [0017] In the fourth aspect of
the present invention, dust particles electrically,

by thtongetios paby30) tiee inedé teaflovsenhe doyEticarmyrudaneidhe iqnization part
fl ow on the downstream side of the ionization part

(30)( A0yhich timwhthe ldusti paetid dsearel eappedabist the ldest ailectingapped (bY). The
the dust collecting neans (17). The insulating nedi um

msu(a@% ARt Y60)SotetreQt Bleb@ilcalddisbadeds thedidigioliof @@tflown from the
air flow fromthe discharge electrode (31) to the

d1scgéf§é efe? r!xgeg PWZ 1% qﬁﬁ'&ﬁ%@oﬁ%cﬂ E:"ﬁ%ﬁ{sog%m ei"l?c’i‘eﬁ‘ifbe re@eﬂ Bfere the

tance en t ust collectin ans 7i and

dlStaéng eg{r]éeéaﬁl oc{]usp % ltiec Igg)méa%s g?ﬂ) d?lcl:(pulﬁge: 9(%%2#’ ﬁﬁc‘}%ﬁ (/:\)’/Oz)fls made

arg

talned Ln the I O rt (30 0018
narr§yesopadbirmatt oA rsﬂl%nswe&a 251 e R of deb st in the
according to the third aspect, an air purification

lonigrgign@artWHch i s characterized in that a prefilter (16)
for trapping dust particles present in the air is

[0018] sposBar prosint Eweniadn priveides s 24tfHhossppetraccqrdmg, to dyrdthird aspect,
that the insulating nedium (60) is disposed between

an atrherificefiod tevicd djchais chivactafivsdeimathet € prafidtieeit6) fandapgieg dust
di scharge electrode (31). [0019] In the fifth aspect

partiffes tph&ei @S@Btaid BVBHosk@NupsiRamhel 1P SbhieaidnSpaae(30), dndethat the
i oni zation part (30), dust particles of relatively

insulafh® SnedhAf (@ﬂe@ QY oéeﬁ Het\?ee"ﬁ' tfle bLRMCr 1653k 98k Rfofesaid component

trapped by ‘the pr [ter The insulating medi um

andgé%hwﬁgg%r#g&@%ﬁbﬁftrlCal Q|scharge in an opposite

I'rectl ow of air fromthe dlscharge

ectrod h ilter 3] ref v,en
(0018} 7L Bofhe i a%e%cttbit%sev{eﬁeﬁi inyeioh; o 06 EhHEm SYENr the
|Qn|zat|on art e narrow, coro dISC rge
ionizafjon pet (34By 5% pﬁ@ﬂ&é Hﬁ’r%ﬁ}vﬁf IECHE WPSW i ﬁftﬁ%\fulr iq Ee txated are
mai ntai ned in the ionization part 30). [0020] The
trappeeldyahe preflientiopn Hrowrdaiing mediymeoR) pbsirpisefectrical discharge in

according to the third aspect,
an opposite direction to the flow of air from the discharge electrode (31) to the prefilter

(16). Therefore, even where the distance between the prefilter (16) and the ionization part
(30) is made narrow, corona discharge in a direction perpendicular to the flow of air is
maintained in the ionization part (30).

[0020] The present invention provides, as a sixth aspect according to the third aspect,
an air purification device which is characterized in that on the downstream side of the
ionization part (30) an electrostatic filter (17) for trapping dust particles electrically
charged by the ionization part (30) and an earth electrode (33) for providing isolation
between the discharge electrode (31) and the electrostatic filter (17) are disposed, and that

the insulating medium (60) is disposed between the earth electrode (33) as the aforesaid



an air purification device which is characterized in
that on the downstream side/of the ionization part
(30) an electrostatic filter (17) for trapping dust
particles electrically charged by the ionization part
(30) and an earth electrode (33) for providing
i solation between the discharge electrode (31) and
compprenthlthe disthargeeledttade(31)17) are di sposed, and t hat
the insulating nedium (60) is disposed between the
[002¢%r t h el the bixtoaspeQDF tlaspreseat afventesriddst partmdesdentricallyvbiarged
the di scharge el ectrode (31). [0021] In the sixth

by tiesRaRktie pirh &) aRsRde okeNbh et destre@arsidecdfabe ionization part
electrlcaFIy charged by the ionization part (30) are

re : t ! f t (30)
(30),E§f‘tshlug é%,;e?mggﬁwag%a% HeRSlodardl tht RRcirOMAZAEHEN(17) by

tinme the dust particles are

o385 UL 5 P e 0Bl v 17

coul orc ere. Ion
.(30 nd th | ectrostatic filt (1 are i sol at ed

ate $olghg BREeash Bt By haerbetront B+ chtnsp ol B 8BShle, even
Conseguent ly, for exanple, even en electri.ca

whepy icleshiispbdischargreisegeasiatediin adigpction drosm the mzaHen part (30) to the
ionization part (30) to the electrostatic filter

electfaspitic fiker @7hcthei dedtrichl slisvhrige fowndhrewghoithghearie elsgirede (33)
el ectrode (33) towards the earth side. In other

towandy dse, ehifie sidet t Hnedthat mads, (1B8)earthhelbéttalee(38g tinhibits electrical
di scharge such a spark fromthe ionization part (30)

discha@zd iRh el Hatl f6iahé fonkdakibe paft {30) toithdreldttrostaticl filter (17) without
thereby protecting the electrostatic filter (17).

 fail, {hg%?v]é)r(!:tgcﬁﬂﬁh@ astroMgicilhergarth el ectrode (33) is

di sposed between the ionization part (30) and the
ectr | ' ) is twddl8he ionizati
002825 TRFAEULE i o Lo RRotE e, Elp Bl oo
jacept to, eack h As. a resu | ectrical
part G0 358 s A RGO Bh AT DA B by, B TP 68H pert (30) and he
concentrates in the earth el ectrode (33) while on the.
cartheglprdroc d3d 1t RUAETE eI PRaLE 13 el GjsCharke From e
- discharge fromthe discharge el ectrode %31)_to t?ﬁ
discheegeneleqtrode| Bk} pangentratss) in tha ey plegiroden ) iveler ¢ thgepther hand
possibility that dust particles nmay not be
thereghlfesqilaceditile eleetricnl diadhargeciem deaidischargeopectinde 43 DHp she counter
in the present aspect, the insulating medium (60) is
electride pG2,d tHeedbwe givirtgh eisé aai that passibiiy tth{t30)st apedtitlae may not be
earth el ectrode (33).
effectively electrically charged. To cope with this, in the present aspect, the insulating

medium (60) is disposed between the ionization part (30) and the earth electrode (33).
The insulating medium (60) obstructs electrical discharge in the direction of air flow from
the discharge electrode (31) to the earth electrode (33). Accordingly, even where the
distance between the earth electrode (33) and the ionization part (30) is made narrow,
corona discharge in a direction perpendicular to the flow of air is generated in the
ionization part (30).

[0023] The present invention provides, as a seventh aspect according to the sixth



The insul ati ng nmedi um (60) obstructs electrica
di scharge in the direction f air flowfrom the
di scharge electrode (31) to the earth el ectrode (33).
Accordingly, even where the distance between the
earth electrode (33) and the ionization part (30) is
made narrow, corona discharge in a direction

aspeple pp e giuificationt dsvich evHithoin charagierizedsingbatdha msnlating medivm (60)
ioni zation part (30). [0023] The present invention

is soptiposetes, to asva agenaith upsprectsidecanfade nfjthe satth elestrode(33).
aspect, an air purification device which is

[o026har ackeihb zRderth dspet of ke ipRsuhtainvegione dhdlgaflb@)ectrode (33) is
so di sposed as to cover a part of an upstreamside

pamﬁﬂ‘)\?/g Eﬁv@fto tHaedis %fall% ALRGHE 918) CSred b) Q&Zﬂlhulhﬁn% hdium (60)

aspect o e present ‘i nvention, the ear

| e e a
whilgio e et (St PEME bk, bR (48 5P i, ths discharee
%ﬁ%ﬁft(60) while on the other hand the rest of the
electiode@lle| ect rode (33) is exposed to the discharge
el ectrode (31). [0025] Inciden the, earth .
[0028] ect rlpgidentatty, if Ge camh Plepiards (@ig)eHS&PWL@t‘TIB ?ftel?éwe to the discharge
di scharge electrode (31)) covered by the insulating
electsldi ()Y 60Yered tiys theninsalpling enagiym eﬂﬁﬂitwbéfamlalbf §W&r@j@3tf1031
fromthe discharge electrode (31) is directed to the
disclepgmnfrem tht eidchage eled@dde (31) ig dirstahmethe kowserelecttdde (32). In
i nsul ati ng nmedi um (60) adj acent to the discharge
this €4s8ChéWelRr, (B )insdaienBediame@) iadakdnt t6 b dadharkteleebyde (31)

i ncreasing the density of electrical Iine force of the
becoﬁfEE ka@trf@aﬁf;: RALGEd, ftﬁ&@?))t ﬁféréiblﬁg hﬁé G&sBY 9€ klcofRal B9 fdr€e of the
count er el &ct’r ode result, the voltage
coro%a gL 4 3 ;ro.ﬁ% B ghege s s o
I f el bl
ol i PAREE Pl S M BB, s
f t d 026
exce%z&eahgi'ﬁagé:n«éu%ggﬁg%w i 20 b8 Rt B o

: el ectrode (33) is exposed to the_ discharge el ectrode
a poipBal) viewioé thegpsuaing designed theraippwificationflevies schar ge
fromthe discharge electrode (31) to the earth
[002€) ect rmlthe(cdl8r hiagd,ais irotheresent aspect, a certain part of the earth electrode

(33) is exposed to the discharge electrode (31), whereby some degree of electrical
discharge from the discharge electrode (31) to the earth electrode (33) is allowed.
Accordingly, the aforesaid rise in the density of electrical line force is suppressed and
consequently the rise in the voltagé of electrical discharge is suppressed. The insulating
medjum (60) obstructs electrical discharge between the discharge electrode (31) and the
part of the earth electrode (33), whereby even when the distance between the earth
electrode (33) and the ionization part (30} is made narrow, corona discharge in a direction
perpendicular to the flow of air is maintained in the ionization part (30).

[0027] The present invention provides, as an eighth aspect according to either the



Accordingly, the aforesaid rise in the density of
electrical line force is squressed and consequently
the rise in the voltage of electrical discharge is
suppressed. The insulating nedium (60) obstructs
electrical di scharge between the discharge electrode
and the part of the earth el ectrode %

Slxtkwnmeew the eeventheaspedieancais puifecatipe dovden W&lh-‘él iz gharpeterized in that
el ectrode (33) and the ionization part (30) is nade

the dischragy, elontrode £31Jiis fdraved éntbra linedi shape oomto peogdike skapeathat the
to the flowof air is maintained in the ionization

couRéy tleft2dde. (3292 éhapthaiker £pRIM fAdME B | Cuker Piepiphelab suiisee of the
an eighth aspect according to either the 9 sixth

dlscﬁaﬁ—gseiec@d&det Q@) %%i’z%%%oéépﬁ%achasme%ffthwwcﬁar @Elle@t?ode (31), that

device which 1s characterized in that the discharge

the go ] 1e goedsehé?ii 1§ ?l?é?& 'f%g a! oun?a‘)lﬂéﬁgﬁltl %pg‘f g;%n'lr[é % is in
cont%ﬂuoﬁe] gorlrijbvg&%%@é{re ! a. s (’fé%ﬂ o qe;ell eé%lsgé ,OaHl%Ct%at the

each side of the dlscharge el ectrode (31) t hat he
insulgiipe pegfuge (qf% HeSUPRAed O ANHSBEATPSICE SHITRTeaTdhe At ecgrode (33).
plurality of enings and is in continuous formwth
[002§bmstMeféumesgld§ asprbd obfthe peeseuimvertion, dbe disgeaseq Bleptrode (31)
and that the insulating nedium (60) is supported on
formen inpslireenny sodibke shapade indérpoded tebween thk gairraddeuds plectrodes
[0028] In the eighth aspect of the present invention,
(32) 1 WildléRE kg RhRE Eleo@@des 312) anfl mmmdchargeaelédtMa(31grare arrayed
rod-1i ke shape is interposed between the pair of

in a AREAIGR pRbaIEPHaS thd B otk | %&@%@% ihnBe GRHRHRRA part (30),

electrodes (32) and the dlscharge el ectrode (31) are

coroﬁ’e{ HEXI%g%e Is eﬁex]q{erdef%ﬂl ?%e | on Ell%ﬂ QkredcQ o? 5;%3) EIS electrode

In | on part ona
ner ated -from out er perlpherw
o 6 RS A T deé%ode (30 16 the f1a
' urface of,.the counter eleg e (.132) 0029 .
100281 ¢ 1B, £ PRl e o) Bl e g gateam-side
t he. downstream si de _ends of the counter el ectrodes
ends of ghe gownterseledirodentiZh aadids FofIrtiApPeys ore v fecgounter electrodes
el ectrodes (32). In other words, the counter
(32).el loctherdeerde,3hy corden dlectedes (323 lond theowteth(d@yrode €33) are formed
formed integrally with each other. The earth
integed|bewitb dech 3Byr. | Ak kattls elebrcder (38R inhibiscdientge! disoharpd &om the
discharge electrode (31) to the electrostatic filter (17).
[0030] Furthermore, the insulating medium (60) is supported on the upstream-side
surface of the earth electrode (33) and obstructs electrical discharge from the discharge
electrode (31) to the earth electrode (33). Accordingly, even where the distance between
the earth electrode (33) and the ionization part (30) is made narrow, corona discharge in a
direction perpendicular to the flow of air is maintained in the ionization part (30).

| [0031] The present invention provides, as a ninth aspect according to any one of the

first to eighth aspects, an air purification device which is characterized in that the aforesaid



di scharge electrode (31) to the electrostatic filter

(17). [0030] Furthernore, 1 i nsul ati ng nmedi um ( 60)

is supported on the upstreamside surface of the

earth electrode (33) and obstructs el ectrica

di scharge fromthe discharge electrode (31) to the
. earth electrode (33). Accordingly, even where the i
insufftios amrsiurh &t caanesed Hfa resineus reatedd! (Bhay g nyiing poperties.

ioni zation part (30) is nmade narrow, corona di scharge )
[00320 a Hi theatibtbraspeet pEttet prebeant mventitie the dwulstiveresinags material

mai ntained in the ionization part (30). [0031] The

(60)PsREEEE cloamRal Hiothapfeoftbtlaie daghags pait (3@s{ctich as an ionization
according to any one of the first to eighth aspects,

part@Pcdfra RO He o RRbAOR sE8VIs a8 eYMtrEdtath SfikdiadAGleictrd@¢let ddtera,
that the aforésaird 10 insulating nmediumis conposed

AR ERESS G iGN el et ina |
oo Bk NG YRR b, o
s SR SOUD 80 S S e 1 E e

el ectrode et cetera. ADVANTAGEOUS EFFECTS OF THE
to theNViEOPRrENp4r0 (33]140).nwherelar eeavcwhon the eqmepqnerisdfy 17, 33) and the
. invention, the insulating nmedium (60) is disposed
dischapevpa (30) d0pars i aloge ppaibity 86th e4d) othmdele¢iicddinsharge from the
conmponent (16, 17, 33) adjacent to the discharge part
discha3Be pAD)30, W0Lloahy cenpshenh s, 1 N33 dnpsnented.( 1Bhis tierefs) makes
and the discharge part (30, 40) are in close
it pBsE 1 thaivtalih nR2 QR R rca%ibﬂ@t&rd)ic de dissiehad gartf(30m40) while
the discharge part (30, 40) to the conponent (16, 17,

‘ acco@i%@g%%ﬁi‘i%%%&d 1 gﬁ‘oﬁlﬂ?g SFBE SirPRlESatidnl dRRLEHyHeBucing the

t taint I sc ge capability of the discharge

.. par 30, .40 il [ S |7l a

aisef bt e far TG R AL B L MR ERIAETT 3.
Jeducing the distapce between t di scharge parf_ | :

100315y - &l R R e iGN S OF DA S I G CpRTiaty with
accordance with the second aspect of the pyesent ..

respechakhe ymzagien dast PPy, fo; eﬂ%trlﬁagglb%&oﬁlﬁﬁl% sfer?%’r‘fglz%‘ﬁ?lﬁfﬁe from

art (30) for electrical dust collection, electrical, .

the wingretian qartf G@nto tthe chmppret (b6 bard3) (isobstrecteh @y the insulating
conmponent (16, 17, 33) is obstructed by the insulating

medium (60). This therefore makes it possible to generate a desired corona discharge in

the ionization part (30) while accomplishing downsizing and low-profiling of the air
purification device by reducing the distance between the discharge part (30, 40) and the
other component (16, 17, 33).

| [0035] In accordance with the third aspect of the present invention, in the ionization
part (30), corona discharge is generated in a direction perpendicular to the flow of air to be
treated. This therefore makes it possible to effectively electrically charge airborne dust
particles, thereby improving the dust collecting efficiency of the air purification device.

The insulating medium (60) is disposed such that electrical discharge from the discharge



medi um (60). This therefore nakes it possible to
generate a desired corona discharge in the ionization
part (30) while acconplishing downsi zing and

|l owprofiling of the air purification device by
reduci ng the di stance betmeen the di scharge part (30,

and the other conponent 17, 33)..[0035] In
elec@e&m@am@e #pmponent (kbh awa@pﬁ@@@eddp they éxrw@gémalr flow or in the
invention, in the ionization part (30), corona
oppatits cimacw icsthgefirey af ed isrobatrditedectTion ﬂpeefpsnxnalml A posagble to
the flow of air to be treated. This therefore makes

accohipligl $&i-pkdEiling Ffthe gt ipveifiyatidheliice dalthey dieh@ivg @f air flow and, in
airborne dust particles, thereby inproving the dust

addlﬁ&ll li§ ﬁ{dlﬁﬁn%ﬁfdnﬁ'd%@ﬁ%ggﬁn 4 'dﬁreéio'h RiehflicGRE tPhe TR 6€air in the
he T nsul ating medium(60) s disposed such that

101112%%1? E)% &}qh di scharge fromthe discharge 11 electrode
§ e conmponent (16, 17, 33) disposed in the

o0 s i B PR o RO )58 80 s
bl e t fili f th
oG e S A e U ok P g s .

in addition, to maintain corona discharge in

theredyr mekingrit repglela doceffesiively etant dusty cotleging ?fﬁqeﬁ@f for the air
ionization part (30). [0036] In accordance with the

purification Hewdspe Sinaf the esujntieg emdium (@htdbstmcts alsttrigal disdiaegs from
el ectrically charged in the ionization part (30) are

the fohizpfed payt 0P tolube et lceltédting means(1(7),73his nidkes ébyossible to
making it possible to effectively obtain dust

accoﬁ@hkl?fd»{r—gﬂ)fﬁlnﬁ'&' 1BOGH duRffichileh ddvice RitbefdifatidOBf air flow while
déevi ce ince the insulating nedium (60) obstructs

mam?zLﬁi‘flg ehiofh dgkﬁ&g@{n%e Eanmz)&ggn '(ﬁﬂ! zation part (30) to

ust collecting neans I's makes it possible
f f t
[003192\,. Cgﬁ I\%ﬁ%&flg rﬁfl e& ?ﬁt ﬁm% é\“fﬁgqn’t)li'ﬁ\}r?fglhgl? éx%me dust
. th at 0037
* partifs Gttty Z%%%%@'ﬁ%w?#é’gn%%%ﬁ e F%}r hé%rres\éarnﬁ s

|nvent|on ai rborne dust _particles of | ativel
of relajively sg}aileqwgr@lltrpg]ﬁﬁyérég Bythe B a5 gleptricalf y ghegged and trapped in the
Thereafter, dust particles of relativel srml | size
ionizgtion pant &3 niThis therefare rapvents dusepagiclas o Elptivelnrlefeg size from

and trapped in the
adhering to the discharge and counter electrodes (31, 32), and the dust collecting efficiency

of the ionization part (30) is inhibited from falling. Since the insulating medium (60)
obstructs electrical discharge from the ionization part (30) to the prefilter (16), this makes
it possible to accomplish low-profiling of the air purification device in the direction of air
flow while maintaining corona discharge in the ionization part (30).

[0038] In accordance with the sixth aspect of the present invention, dust particles
electrically charged by the ionization part (30) are trapped by the electrostatic filter (17),
thereby making it possible to further effectively obtain dust collecting efficiency for the air

purification device. The earth electrode (33) is disposed between the discharge electrode



ioni zation part (30). This erefore prevents dust
particles of relatively Iartg size from adhering to
t he di scharge and counter el ectrodes. (31, 32), and the
dust collecting efficiency of the ionization part
(30) is inhibited fromfalling. Since the insulating
(60) obstructs electrical, discharge fromthe
G1) & @m iha Flsprosiatic filien) (K7) theeebyr wpking o mi%gl fonPe ViKelgetrical
it possible to acconplish lowprofiling of the air
discharg¢ f(¢.gatspak) deow ¢ee dischdnge dlecisede 64) de the electrpggfic filter (17)
whi | e mai ntai ni ng corona di scharge in the ionization
withpar tfai{. 30)his [A08&] tHan the etecttastaie: fidibh (1 Heisspooteleteds ped tthat the
of the present invention, dust particles electrically

reliabl1Ay B ehe A% JulREichten ZaldeOerhanded( 30) are trapped by the
el ectrostatic filter (17), thereby nmaking it possible

[003@? ‘ If glr fefglgé;/ a?t?hre@é‘c&foﬁg 35) Ci’sba@;?&e("}l Wsthe GRhiBCSH RO discharge elﬁctrode

the arr” purification device. The eart

L.r
D %1?3%@80&&5%@ Py L 3eRAE: BRLIRRT IR & ?ﬁﬁa&%pfe)@ fonds
king it p ible to ent el ectri
o iy Blafiey o8 speotgunce By Pfeﬁ%aﬂ%&? Pl B¢ l%ﬁu@a?lpg&a%lm (60)
(3 ) to the electrostatic filte wi t hout
obstragfseelestden! discharge Topethe descharge Plssﬁr%der Bily @rthe f?‘)th Flsectrode (33),
protected, and that the reliability of the air, o
therghyriaking tipossible o ecomplish lavpecdiling G 3y air purifieatien derice in the
el ectrode (33) is disposed in the vicinity of the
diredios et airdmveivbité madeainihd throneldscharge al the iadtadiog earft (3
the di scharge el ectrode (31) to the earth el ectrode
[0040B3) tlandsordhitetviiethel saoenth hipeareidihe phsentwnidntiohethe insulating
- present aspect, however, the insulating nmedi um (60)

medﬁl!&?’ tgoyGd als(ﬁé)s%ﬁtsﬁ&? #Hat Ei‘les&ﬂﬁreﬂ’&trt:ﬁ@ BHNe & phrfiglly relative to

el ectfode to the earth el ectrode (33), her eby
; de (31
the mﬁf&% leprBgesL V@i@%@)@%@%ﬂ AR QpOR of Bae o1
- mai ntain Sorona di.schgr. ! :
to g ozc%‘?sommﬁg% b sPHE e A e "g'"e%%%?"% y $fin coron
. aspe ent nti.on, the
dm%%% §ischelin dtidn (L dh Heen e B ENer b s Alihggeh if the
- (3 IS coveredp&ﬁgtlally rel ative to _the discharge

eartheqie@md@ d@3)is epmplgidy drslative de the dsghaggesdsriioge (Fbae R by the

di scharge el ectrode (31) to the exposed portion of
insulatieg sedium E08cthisouusgs3®) ahngptaise dndle wiliage 0 plsolnichdischarge of

wi th corona
the ionization part (30). Contrary to this, such a rise is suppressed in the present aspect.
In other words, corona discharge from the discharge electrode (31) to the counter electrode
(32) and electrical discharge from the discharge electrode (31) to the earth electrode (33)
are balanced with each other, thereby making it possible to further effectively inhibit rise in
the voltage of electrical discharge without diminishing the dust collecting capability of the

ionization part (30). This therefore makes it possible to facilitate the insulating design of

the air purification device.

[0041] In accordance with the eighth aspect of the present invention, the counter



di scharge fromthe discharge el ectrode (31) to the

counter electrode (32). Al t1h3ough, if the earth

el ectrode (33) is conpletely (relative to the

di scharge el ectrode (31)) covered by the insulating

medi um (60), this causes an abrupt rise in the voltage

of electrical discharge of the ionization part (30).
electopsiet B3) ys dlispessii on easbiside off e dischargeplesiiodel (31). t Kbis therefore

present aspect. In other words, corona di scharge from
makesié pdsssdd & geeedte cérooal dis¢lBitge fromtthe dischangeesleatode (3 ks a base

(32) and electrical discharge fromthe di scharge
poinelrebéth AR ctishk) pebentiftalae a6 tHe dtezabh 0dQir(f3), wihéby airborne dust

bal anced with each other, thereby making it possible

,partﬂ:l‘ésHé%%@tﬁve?él@&hbM %d%%ﬁ' bit rise in the voltage of
el ectrical dischargée w thout dimnishing the dust

[004?42! tclh A8 ﬁﬁ%@'c I egéct}o'a% ﬁz@ ’Atezétinh F&’forg%:th(eﬁ%h the earth

ere ore na es | 0SSI

tin n .of the ai r|f| .
ctect GRS IR AR R Bl El?eg‘fﬂ“ﬁ' 65§Leg’§9 Sr(eBnd the earth
vention, .the counter el ectr [
electgidgﬁggeaae d @h 28 infegramerpkery ”sf dhgyefor f%eﬁ%%ﬁdnre@ﬁmg and
This therefore nakes it possible to generate corona
handling efithe geuntenand ¢sethdlestndesg82.430ct hoiilit@y Jhearth elsgivede (33)
point in both directions perpendicular to the
is preNidet withbra whradity of dmeninpaiwhablyy therlosy afeprelsste associated with the
particles are effectively electrically charged. [0042]
flow loff airdidirtdhed ahbeinCalditicl agbsrat [da 132 arereffecivile eleetlically
together, with the earth electrode (33) interposed
dqua%@ghqhmﬁﬁﬁnm%hereby the counter el ectrodes (32) and
the earth electrode (33) are forned as an integra

[()()Llﬂ‘:1 ggl IFurtil; ) %{hﬁg ShQfif %%é leara{éﬁ§ Ef)glgjgjgﬁé ! (tgg%p%t]ée)am-mde |

ng 0 e counter "an

| surfa!\;,é] Pﬁgtge' (E: t{%/deeégsz\gﬁlreeom h %\g\ﬂtéligegi/ﬂ}eﬂg r OVI deglum (60) is
faciiigaiqeﬁis T %Zlﬁp%bﬁ%lgdp\gﬂ%&%ngQu Qé{p?;;rg?lgés lH}SSblratlun %etween the
effectively electricall charged by air disturbance.

seh B0 AbFToGe (e pmbine carth elerradsl @8) WERORARLIM (60) 5

pported on the upstreamside surface of the earth
[004ﬂé| ect fp@ddiian)in thaeasshyhero erenagdiethargeeisigenermtadifign the outer

medi um (60) is
periphery of the discharge electrode (31) formed in a linear shape to the counter electrode

(32), generally electrical discharge tends to be generated over the entire circumference of
the discharge electrode (31). Therefore, in the case where the earth electrode (33) is
disposed in proximity to the linear discharge electrode (31), electrical discharge especially
from the discharge electrode (31) to the earth electrode (33) tends to take place. On the
other hand, in the present aspect, the insulating medium (60) obstructs electrical discharge
from the linear discharge electrode (31) to the earth electrode (33), thereby making it
possible to accomplish low-profiling of the air purification device without diminishing the

electrical-discharge capability of the ionization part (30).



facilitated and, in additio¥ t he i nsul ati ng nmedi um
(60) provides insulation be‘%een the discharge
el ectrode (31) and the earth el ectrode (33) w thout
fail. [0044] In addition, in the case where corona
di scharge is generated fromthe outer periphery of
tge di scharge electrode (31) forned in a |Linear shape
[00454 t helncgrsptdapceevaibithe ainth @spept ofyEhseprarany inyeation,i the insulating
di scharge tends to be generated over the entire
medgjm c(6f) eis efrewedfof résnons swhterige hevimgt insulatig@1properties, thereby
Therefore, in the case where the earth el ectrode (33)
facilitstingl igpe@ssddg | andp hendlifigt yf tthe tiheulhtinge afediling C{68).0€ Besides, the
el ectrode (31), electrical discharge especially from

insulafiflg eHeARMA(AF c&l BEMEGRB sVl mdRfdcBgegar t h el ectrode
(33) tends to take place. the other hand, in the

BRIEWEgER@?’PP@N'(%FH‘Hﬂ: ﬁﬁ}%\&htqﬁg medi um (60) obstructs

el ectrical discharge | i near di scharge

ectr o.the earth el ectrode (33), thereby
mMﬁLki ngﬁﬁﬁe g%é)snglg@fu%g ?rgwé%%brrpl ish lowprofiling of the
F.ai r purifi ﬁati on device W t hout di rﬂlni shinpg the X
IBYECt 1Y BACPUPUEhBFFRECEND XY FRQVIE thh oVeaHi S BTRe At an air
(30). 14 1[0045] In accordance with the ninth aspect
purifigatipp deeeacsprdingipancnhodimens of fhemreseniigvent®ai um ( 60)
is formed of resinous material having insulating
FigurgZeista sshomatireblobly diagrm bf thetinside pf the egrspunificatich device of the
handling of the insulating nedium (60). Besides, the
embodisehtavbengviewel from(ab6ye;can be i nexpensi vely
manuf act ured. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig@8461s d sththetiableraaRydn 6f drstvhmasdisdHatie! ghrtlof ie@mbodiment
schemati c perspective view show ng the overal

wheVieRBYBORMb0QE; an air  purification device according
to an enbodi nent of the present invention; Figure 2 is

FSEECTATS | Enbh g eyt B DSl 060 o i

emugc]{ig@+above; Figure 3 is a schematic bl ock diagramof a
WSt FeRmer discharge part of the enbodi ment when vi ewed

.frogmabgve; . . C .
Figure 5 is a horizontal cross sectional view of an ionization part of the embodiment;

Figure 6 is a graph representing the comparison of the dust collecting capability of the
ionization part of the embodiment with the dust collecting capability of a conventional
ionization part;

Figure 7 is a graph representing the comparison in discharge voltage between when the
earth electrode is partially covered by an insulating medium and when the earth electrode
is completely covered by an insulating medium;

Figure 8 is a horizontal cross sectional view of an ionization part according to a
variation of the embodiment; and

Figure 9 is a schematic perspective view showing the overall arrangement of a

conventional air purification device.



Figure 4 is a schematic perspective view of the
streaner discharge part of the enbodi nent ; Figure 5
is a horizontal cross sectional view of an ionization
part of the enbodinent; Figure 6 is a graph
representing the conparison of the dust collecting

ca abilitglof the ionization part of the enbodi nent

REFEREN(FeNUMERALS BETHRgDBRAYEEYGBty of a conventi onal
ionization part; Figure 7 is a graph representing the

[004gbrpari son in di scharge vol tage between when the
earth electrode is partially covered by an insulating

10medtipeaifiemibrivdieicet he earth el ectrode is conpletely
covered by an insulating nedium Figure 8 is a

uhgﬁ&ﬁgﬁ@@@afross sectional view of an ionization part
according to a variation of the enbodi nent; and

ld?ipgéﬁl‘% 9 is a schematic perspective view show ng the
overa f arrangenent of a conventional air

DRkl EBsa% S9eckRe =9 1 cati on device  15: air
S RGO PR SRR 30: | oni zation part
(di scharge part) 31: ionization wire (discharge
3le jonizatign avire (discharge electeddekt r ode pl ate (count er
el ectrode) 33: earth electrode 40: streaner discharge

32p&irst elediredslatgdcquatdr electrode)

33: earth electrode

40 streamer discharge part (discharge part)

60: insulating medium
BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION
[0048] In the following, a preferred embodiment of the present invention will be
described in detail with reference to the accompanying drawings.
[0049] An air purification device (10) according to the present embodiment is an air
purification device for consumer applications (general household, small commercial stores
et cetera). The air purification device (10) is intended to remove airborne matter present
in air to be treated, such as dust particles, allergens, odorous components, harmful
components et cetera, whereby room air is punfied.
ENTIRE CONFIGURATION OF AIR PURIFICATION DEVICE
[0050] In the first place, description will be made in regard to the entire configuration
of the air puriﬁcation device (10) by making reference to Figures 1 and 2. Figure 1 is an

exploded perspective view of the air purification device (10). Figure 2 is a view of the

inside of the air purification device (10) when viewed from above.



60: insul ating nmedi um BEST EMBODI MENT MODE FOR
CARRYI NG OUT THE | NVENTI ON T0048] In the following, a
preferred enbodi nent of the present invention will be
described in detail with reference to the acconpanying
draw ngs. [0049] An air purification device (10)
according to the present enbodinent is an air o
[0033 iy i f i €k 7ippudieation deviee CL) dasre casips (i1 ane enrdsyrien of which is
househol d, small commercial stores et cetera). The
opengdrand ur frbintcevien 1) endweed 4@y the opertedrubddsutface efrtheecasing (11).
airborne matter present in air to be treated, such as
Air ghiet opairgs Il 86 thrédgdhe tviRASroodgiF Q81 Sntecpe 81td She kadind Wl1) are
conmponents et cetera, whereby roomair is purified.

formialiTih Rie ChiNEg GURATIMAAL Ghediy é%llﬁUﬁieFAiPﬁﬁ%tq}beQ% (3] %%(ljwided

In the first pllace, description will be ‘made in Tegar
sy B S AT syl b ) e on
the S ot 3P40 P a6 R B 6T e Teoms SeyeB 0 B fddition, an

. ipside of e air_purification device (10) whep vi eywed
air OPﬁﬁrﬂpgﬁl&aéi‘f‘h@mL{gb Fh #erogmy aipy flp16 outisi TaAMEL AR & osition of a
10) has a casing (11) one end surface of which is
tOPP&)%i’éﬁ@@leéﬁ%n&(lﬂﬂ@%&at@dvﬁhe(eﬂz)ﬂdﬁount ed over the opened
end surface of the casing (11). Air inlet openings
[005213) tIhtleuedsingh(lt)h an emasiageway (15) thrdughesthichtraor lar (i.e., air to
casing (11) are forned in the casing (11). Mire
be tregvad) iffomsdb by forired agitd exteddEfromaBa hif Get dphings €13) kO Hedoutlet
respectively in positions of the right, left, and

opentip@4). S Ubibpsses s@fuchiilyCia thé Gpstrbdh 18 dbWALRGnOMirectiBe of the flow

side of the front cover (12) and in a central part of

of rdoltf a{rrﬁln&lecﬁl"?ﬁsrsg%%i]ay v\g.%) ARt Ofer .6%,3%:{ idNakibh part (30), a

openi ng (14) I ch the room al Oows out s

secap el PR 1 ePeuPad GR18) SRR A IFE L ipg). ana

cnll PR SRS 95 R S ) SR A s
ionizgan gart (30 ad he Nreamer Sisclabee pare (40) 1s disposed on the side of the
lower rear of the casing (11).

CONFIGURATION OF PREFILTER AND IONIZATION PART

[0053] The prefilter (16) is a filter for trapping dust particles of relatively large size
which are present in room air. The ionization part (30) is a part for electrically charging
dust particles of relatively small size which are small enough to pass through the prefilter
(16). The ionization part (30) is mounted on the front side of a corrugated member (50)
formed in an horizontally extending shape having a series of horizontal cross sections of
squared U-shape. In addition, in the present embodiment, two corrugated members (50)

are arrayed horizontally in the air passageway (15).

[0054] Defined on the front side of the corrugated member (50) are a plurality of



opening (14). Disposed sequentially in the upstreamto
downstream di rection of thel#low of roomair in the
air passageway (15) are a prefilter (16), an
ionization part (30), a streamer discharge part (40),
an electrostatic filter (17), a catalytic filter (18)
and a centrifugal air blower (19). In addition,
approwiestcls popimnamspanss dvidedoby Bt eprrigated; membert (36h %Pﬁt‘»h of the
(30) and the streaner discharge part (40) is disposed
colupmat kpacs$ denstifut¢she frohbside operapandf(51)he Andsdanly f{obt-pide open part
CONFI GURATI ON OF PREFI LTER AND | ONI ZATI ON PART [ 0053]
(51)TheravicRbivhittedn ioahtidrSwire (31)1284d affiRst dldchppé PAtedBs). As shown in
particles of relatively large size which are present

Flgdr@ 2 QIR Rnfzatidih SviteOf¥1¥ @bl QAP Frdt eflgc@r)odé ?lzﬁe RE) ark Qcﬁrayed in a
el ectricall'y charging dust particles of relativel

dlre%ti;@:c ﬂeir? nﬁﬁu{gﬁ é§ Iale%&zv %ﬁlr in&IoY'd I?‘(él%l? r? @T%f t\%d&sl ﬁ?n% %%}ng §e plates

oni zat1 on
G2t tﬁ%ﬁﬂ%%ﬁé’lﬁﬁ g?%ﬁ%%?%%%ﬁtﬁa%gwiep@gﬁ%%‘aﬂ%?%@rif o of

rizopntal craqss sections,of quar ed U shape
[OOQﬁd. t .ﬁlﬁi lopratipp Whicddbhis dspsed ARpreXimady é’S’E‘tFEG]éaC relgtive to the
_menbers (50) are arrayed horizontally in the air_
horigsmtal skifeniesn) (i He. {rorgoBle] orpafiaiddlon Thedotipginn wire €1dfis formed
the corrugated nenber (50) are a plurality of 17
in a lipgar ox rovialiled shapelaudestendpfion shelipped edthb yowdreend of the corrugated
corrugated nmenber (50) and each of the col umar

menfRAGH). CDmSbhizufi@swite (3QRbngitaes 9 pRchapgy ¢ledtholle . whAdbecomes a
each front-side open part (51) is provided with an

coroh@ﬂisé’lﬁz}ge@ba% Efd fod tlecoRARchdrgint dBdtPafticpde plate (32).
shown in Figure 2, each ionrzation wire (31) and

[OOSEPCh fTHeSﬁrs?leFe%{rE’&)éj aHil @ &}?ﬁﬁr% BhP¥GH 1460 side Walls of the

rection perpendlc alr in such

front- s%fﬁépe% 6’&{@ )(g.nm ]Eﬂslragged on. e%%h 8 ﬂg Pﬁ t?&s%gmat%g’ 23n1?a[9i0}1%re (31).

ES aSSoCl a

atlon in tion wire |
Bech Bk EpeE e @1%33%&?% e £ atpy g Paetﬂﬁ glrtace of
hori zont al dlrectlon) in the front-side _open
the ipmizationTyiize (i apdtis ericwipe & prpryximataly paradel with le wﬁ@aﬁlon wire
or rod-like shape, and extends fromthe upper to the
(31).| ohks fl@ﬁcplqﬁrodh@lgtgr(ﬁgbgp@@mtes a counter electrode which becomes a

corona discharge's terminal end.

[0057] Each of the most downstream-side surfaces of the corrugated member (50)
constitutes an earth electrode (33) which becomes a component adjacent to the ionization
wire (31). The earth electrode (33) is located between the ionization wire (31) and the
electrostatic filter (17) so that it provides isolation between the ionization wire (31) and the
electrostatic filter (17). And the earth electrode (33) inhibits electrical discharge such as a
spark from the ionization wire (31) to the electrostatic filter (17), thereby protecting the
electrostatic filter (17). In addition, each earth electrode (33) is formed in a mesh, net-

like, or punching metal shape. In other words, the earth electrode (33) is shaped like a



menber (50). The ionization wire (31) constitutes a
di scharge el ectrode which H&comes a corona
di scharge's base end for electrically charging dust
particles. [0056] The first electrode plate (32) is
formed by right and left side walls of the front-side
open part (51) and is disposed on each side of its _
plateakzyaong apkklitpnf gpdrings. wilhe eg8nglectrodadBd)fis i cominsovy @ with
plate (32) is shaped |ike a plate facing the outer
the duvnspben ahdsof fhaaighotind ldfefitsopiez@ddeoplates (32)(Dirpsmdingsto the
oriented in approximately parallel with the ionization

ioni2Mib€ wit3B1). TARd fhd ShstllQ@EbHO Pt BRF ahdhe @RS teldctbess (33)
a counter électrode which becones a "corona

[ ! ] | frqt : tan i ;
toge%'grswﬁs Bfe Shd Z%t@%xﬁ%{ia%ggxgg%gsﬁgﬁlbgaﬁgé.o Int BELAGS an( 15n03311at1ng

rream si e cor at ed nenber
constitutes earth el ectraode [ S
meaf 0BT B 1he PoeRt PERE AT st BRER R G
earth el ectrode 3).1 t n the ionization
coNflatrTfON Ar et imilk pISCHARCEEET (17)' 20 thar
it provides isolation between the ionization wire (31)
[0058hd t Highe stcamer dissharge@art (#Q)sis mpoppied onfhe F996 sidg of fhe corrugated
el ectrode (33) inhibits electrical discharge such as a
membpaf39).f ridore specifioally; defiosd wi the re@lsjdet of thhgorrugated member (50)
el ectrostatic filter (17), thereby protecting the
are aeplelityostt fiprexifnatelyecol(thir. spheesativided by theeartugetdtrhember (50).
el ectrode (33) is forned in a nesh, net- like, or

Of tiRdE ehhuthalBhRks, IRBRDIurhRerpB@s ofQsder héMRnedrickdds sectional area
el ectrode (33) is shaped |ike a 18 plate having a

e B R 1 st e A i

each {%ﬁ glelsci:e {vgo {'e! [ 3% %{%%? é&r?sg(%'l?l zﬁlgﬁglﬁéﬁ% asCRb W SR %‘E@i(r)%g dE;gicting a

oni zat i on I'rst elec
- .. Pplates 2) .and the earth el ectrodes. (33). together .
chietfsfuch pf i 1itaeh g aee AuE S TPLLRTE Hehiiiior ABRIC B rear-sice
addi tion, an insul ating ne_iyn1(60),Li\ggggort@d.on | cros
openy gt (774 t1p apidet padiea dEst REUaERE ROET detk H|Bapgizontal cross
_(33%. CONFI GURATI ON OF STREAMER DI SCHARGE PART [ 0058]
sectiothe! squaseshBrshape erdiegtenging tvertisally iperopm thet @arvgated grember (50).
rear side of.the corrugated nenber (50). More
Defusdemi fliechbitysidel ef itheefirsd insuteding emvers(53¢ ivantapen space. And the

corrugat ed nmenber (50)
streamer discharge part (40) is encapsulated between the rear surface of the corrugated

member (50) and the inside surface of the first insulating cover (53). In addition, three
wall surfaces together constituting the first insulating cover (53) are each provided with a
plurality of air circulation openings, whereby room air is allowed to circulate in the
vicinity of the streamer discharge part (40).

[0059] The streamer discharge part (40) is provided with a plurality of electrode pairs
(41, 42). Each of the electrode pairs (41, 42) is made up of a plurality of discharge
needles (41) serving as streamer discharge’s base ends and a plurality of second electrode |

plates (42) serving as streamer discharge’s terminal ends.



are a plurality of approxingtely columar spaces
di vi ded by the corrugated er (50). O these
col utmar spaces, two col ummar spaces of | arger
hori zontal cross sectional area each constitute a
rear-side open part (52). The streanmer discharge part
40) is provided in each of these.two re r-si.de.ogen laroed
[00694r t s As3hown in Bgaierd GYhicluls aPRESASCHYE EFYJrgstgting in an enlarge
depicting a chief section of the streaner discharge
manper 4 cifidDjectite of Hicedisthafgeowedlobves disphargecngediss &1) asp gppported
part (52) is provided with a first insulating cover
on ah@Rctrbée helding hafibe @d8)dlavingadsorizental ¢ross wftigyofsqearcd U-shape
U- shape and extending vertically across the corrugated
and _'Eﬁfgﬁc@ih[g (RPcally. Delione shepifiching o plamlits bl eugportidgeplbics €44) which

i nsul ati ng cover (53) is an open space. And the

are ?%rgftﬁfﬁon%é ?Ma&ﬁ}r Qﬁféro(rﬂig)l ih pr&ReARiiel 3icafiohe ba®electrode

rear surface o corrugated nenber (50) and

hold'tn?ge}gialgﬁiﬁd.@ﬁi Utr %I?dé{z-{e %{,A%M&EE El%ﬁ{dz% (64'8151 ?(ggr%p 'rl]xg rg 1{5@%r rbPRke shape
is SUpPOUFEH the etpdenoh e Poorine R G Shked s, Ahth AR Uscharge

openi ngs, whereby roomair is allowed to.circyla [

needlg ¢4 theskini t ysof Tasplé @ﬁv%%ﬁnga%féﬁi?@eofpéﬁm %Bg ﬁ‘e discharge
[0059] The streamer discharge part (40) is provided

needlé t(41h ppbjectabitt wenicaky dfcemothe pwppsing( pipte 439). HacHeopresent
the electrode pairs (41, 42) is made up of a plurality

emboflinthing thadigehargrardtieg4 )4 Yorsed i agurestes twiscmying a wire diameter
di scharge's base ends and a plurality of second -

of aheolr@iBmeekat es (42) serving as streamer discharge's
term nal ends. 19 [0060] As shown in Figure 4 (which

[OOéﬁi a Pes | MR MW 3| IHestdcBhd Nediddanlas! @epes formed in a
nner a c section of the discharge needle), the

I e
sup;}(%)i&%r? héralug’%r%r% @%@%&4%% o?rix?ce&ldﬁgfgﬁst EFiniihR R R dpRA Part (52)

ving a horizontal™ cross section

of squared U-sh nd, ext endi.ng, vefli &41). M
or B ER T | LTE BB A e . v

which _are curvature-for forwardly are provided |
specificallet B e Pedrade giye 370 netef bttt feﬁ%‘?“aisﬁag (22), nd a

menber (43). And the di scharge needl e (g}%) fornmed i nd.a b
conducrieg plady (23ddrd lakered Rapapon §ieqipfdR CEIFT 195 npHBess g the discharge

edge of the supporting plate (44) caul ked to pinch the
needi¢ €4lhar §he second electrode plate (42) is shaped like a vertically extending plate.
The second electrode plate (42) is provided, in its predetermined position, with a second
insulating cover (56). And the second electrode plate (42) is exposed at a surface thereof
facing the tip of the discharge needle (41).
[0062] In the way as described above, the discharge needle (41) and the second
~ electrode plate (42) are oriented such that they are substantially in parallel with each other.
And the distance between the tip of the discharge needle (41) and the second electrode

plate (42) is maintained at a predetermined interval. In addition, in the present

‘embodiment, the distance between the electrodes (41, 42) is 4.0+0.3 millimeters.



needl e (41) therein. As a result of such arrangenent,

both of the ends of the di s%harge needle (41) project

out vertically fromthe supporting plate (44). In the

present enbodi ment, the discharge needle (41) is

fornmed of a tungsten wire having a wire dianeter of

about 0.2 mllinmeter. [0061] As shown in Figure 3, the
CONEHGUR AN OFERLPCIROSEANIG EIKERAND CATALYPHO FILAER

surface (55) which is one of internal walls defining
[00a3he r edlie SedfostpiediiRa(l7) cbastituted a dhg wiledtingaheths mfnixepresent

(50) that is located in front of the discharge needl e

1nveﬁ1‘ff@r) wiMN & dRp&&Hfdd@lstyam (Tahs 86904 ?@ﬁ r(@@)earﬂi ﬂ{ee streamer

, a hlgh resi stance resinous sheet (22),
dmﬁa?@@ CHiE 0 Bl ol b s
doweES giAEe a.a‘%an%’l Gt St e Bl HrtettPofhug surtuce for
ol Sl 0 Tt i 45 L AT o

. electrode plate (42) i s exposed at a surface thereof
ioniation mgrk (40) 140 F e f Sy seppAEe dhecpal 7) Phqtogway s (gptica
the way as descrlbed above, the discharge needle (41)
semiaprtiuetoe). s dhenphot@htabtst u'xjﬁmrhb]aa@iv@tbﬂ) byaswbsencentichigh uedrtivity
- that they are substantially in parallel with each

- (e.g.DidiieE speditibuch@s @lesira) d6n, iadival eiydidxede) ippeserit inhelow temperature
di scharge needl e (41) and the second el ectrode plate

plasrﬁé?enéﬁteﬂabﬁtsﬁbﬁﬁ& alsclargy edahersiente tintiiyalpart! @0), thereby
tion, i'n the present” enbodi nent, the distance

P mr‘%@%‘%&&#@ﬁf&%ﬂf&% %ﬁﬁ%ﬂ %&T/ﬁ%lﬁc‘iﬂc@g‘ﬁé %ﬁlhdg StBsChresent in

roomCéIALﬁlTe{ 1t1o|nLTE ]lhgochgag;gp it 1&19&1(9}?1#1 41]1% %lrléég g{llxiléilep oxide,

conistitutes aa%ugt

inventi whi ch is di o] ream. of .t he .

or ¢ danwa%lffi}l? af be i)' Thade ﬁg 544" BlsEFSTath G4 Qs faped by 2
4 The electrostatlc filter (17) has an

§0-C § 'pleatied Siltae hayimeacwavilybending BRFHEITR FH0SSiSERI®r f ace
the former of which constitutes a dust collecting

[0064)ur f ackhefatalyticrf@igpi(hY) 18 dispogsddormptesanp pf t’ﬂéldﬁctroatﬁfyc filter (17).
smal |l size which are electrically charged by the

In the catalytic filter (18), a plasma catalyst is supported on the surface of a substrate of

honeycomb structure. The plasma catalyst is further activated by substances of high
reactivity (e.g., active species such as electron, ion, radical hydroxide) present in a low
temperature plasma generated by electrical discharge by the streamer discharge part (40),
- thereby promoting decomposition of harmful components and odorous components present
‘in room air. As the plasma catalyst, catalysts of the manganese family, catalysts of the
precious metal family, or catalysts prepared by addition of an adsorbent to the aforesaid
catalysts.

DETAILED STRUCTURE OF INSULATING MEDIUM AND IONIZATION PART

[0065} Referring now to Figure 5, the insulating medium (60) and the ionization part



ioni zation part (30) and the latter of which supports
t hereon a photocatal yst (op®%cal semniconductor). The
photocatal yst is further activated by substances of
hi gh reactivity (e.g., active species such as
el ectron, ion, radical hydroxide) present in a |ow
tenperature plasnma generated by streaner discharge by
(30)tdre dstoribadrin refasktvathgie rpspectivedde)ailet stmetoyes. pAsrdssiringd above,
deconposition of harnful conponents and odorous
the iROUMQREAESGUR! (66ER Suppdrted 0aMhaupstredn-siiddiutthanof ths edrtteelectrode
phot ocat al yst, titani um di oxide, zinc oxide, tungsten

(60)9XTHE insuPting AHBI; UM fﬂ@? ik QL&H![EEYOPE resi8hs 1|nﬁteﬁgﬂh£\h@g1 insulating
the electrostatic frl I's fornmed

P“’H?&eg?'oneQ‘fd“?‘?ng;?‘i,eegléﬁltah%ﬁﬁ‘e[‘%&ﬁw ﬁem@g?g GO pegpengole
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catal yst is supported on the surface qf a substrate_of
[006I%neyc]8§%e §P‘?CH€“&UV=et heTihekpess sHcRsipa | e | 1§S‘$ﬁ¥”lgh’é’1edlum (60)
acti vated by substances of high reactivit . 0., )
(vertéenl direensipadh Figuse Bhisabow Jewillimaters and, the a@d‘fg éipmenswn (borizontal
hydroxi de) present in a low tenperature plasma
dimgsiver it Eiguoy R iecdbout & miliseheas. geAhy thihdnsiatiogmeedium (60) is
di scharge part (40), thereby pronoting deconposition
disp&ded Bachrnat itc ongraweatcan@N lockedsubsratiglbnentrallpbetsent a pair of
inroomair. As the plasma catalyst, catalysts of the

first @E@ﬁ@d@ﬁﬁte@ 3, |3f2) CRE RIS tHef dibthece HREOEINOUS MR teldctrode plates
famly, or cat al ysts prepared by addition of an

(32, g%&?ﬁ]&l% il %gif% ”ﬁ%ﬁs‘%&%ﬁ%@%@%&%&% (31), an
| abOL{xrg (f?‘%l}‘ﬁ R@' N %?fg?ﬂt%\évle%lﬁlln %lg | on (23 \ %Qgﬁér&% %?’1 ﬂmﬂa’ung medium
(6(»56 rSgr Fagg St oot 5% TS TR | 4%5 Wi op ot

(6 [ s supported on the upstream3| de.surface of the
Sldese%i‘r nInsplaEng Biediung G9) arerpposedde i ipHgatiRRaviER180) s
formed of a resinous material having insulating
[006§} operlni asiditionn i thei nressnt emhedimesitha ﬁlﬁ@nﬁﬁe@hﬁpm@y ipnyzation
shaped Ii ke a plate or rectangular parall el epi ped
wired3emnadha first exirodeplapp@d?) isabbitel 2 mitBmetendarsf the destance (L) from
corrugat ed nenber (50).
the ionization wire (31) to the earth electrode (33) is about 10 millimeters. Stated another

way, the ionization part (30) is designed such that the distance (L) from the jonization wire
(31) to the earth electrode (33) is shorter than the distance (D) between the ionization wire
(31) and the first electrode plate (32).

RUNNING OPERATION

[0068] As shown in Figures 1 and 2, during operation of the air purification device
(10), the centrifugal air blower (19) is operated, whereby room air flows through the air
passageway (15) within the casing (11). In this state, voltages are applied to the

ionization part (30) as well as to the streamer discharge part (40) from the power supply



[0066] More specifically, the thickness di nension of

the insul ati ng nedi um (60) 22 vertical dinension in

Figure 5) is about 3 mllineters and the width

di mensi on (horizontal dinension in Fi.gure 5) is about

6 mllinmeters. And the insulating nedium (60) is

di sposed such that its wi dthw se center is |ocated
meassif@fantially centrally between a pair of first

el ectrode plates (32, 32). In addition, the distance
[00d%8t WeeR obR Qi ihfrSduced BES tHRAasiRg @IIZ?F irst (pa%es Sédughsh@petlter (16).

24 mllinmeters. Accordingly, with respect to the

In tﬁeqnbﬁﬁérl (26), Waki PakiRie ggé?%%‘;m% 651;5@%‘/13@@%@1%@% tr 818 room air

e earth electro overe

ti 60). .
are {berl)ll’? l{rleg ns?o 1E eé,utglg rr§ nq it 1?1 r o eth% ﬁlzatlc? gztirte gﬁ)g%%ggcp{]ﬁr{o the
Si f the [ ulatlng medi um (60) are exposed to the
S“‘eﬁf’a"rﬂ W&ﬁpéﬁtn(‘gﬁ(sl) [0067] In addition, in the
,Present enbodi nent, the distance (D) fromthe
[0070bni 7z alni 1A ionizatien et \3QecemrBa fisphareeisdiensrated t%ﬂ&tférst electrode
(32) is about 12 millimeters and the distance (L) from
platesH32) emihedtotlosides ofcth¢ Bmjzation whixs (@3) frhmethe tanizagien v48) (31). In
Is about 10 mllimeters. Stated another way, the
othet owvtirdftin ahe patitaticd Qarti @0 edeq@nied disvhhrgehatgehdreted in a direction
di stance (L) fromthe ionization wire (31) to the

perpeddibilacioatt FRdeo(a38) AsSa a6t IRkt pdrasled bErethtstBNE&l B)e which
between the ionization wire (31) and the first

are }?rleféfﬁ LPAR o &ir @dPdlectBHMY MarRERATE MNsl ngﬁéles ﬁﬁls electrically

shown 1n Figures 1 and 2, "durihg operatioh of the air
I
N e T

assa ) within the casing (11). In this
(17)§PﬂP%BaS\§%$etg[§§r§ﬁ“éﬁ "applied to the ionizati on part
O) as to the streanmer dischar

[0075 om talﬁéﬂgamﬁmeg @gﬁfl@rgfzzaﬂ nd wie)mper%e@ga? Sﬁ@dﬁwgﬁi’?rated by

i ntroduced into the casing (11) first passes through
streapjes disicbargp energted petween therdisghasgd needle (ibyod thgsyecond electrode

particles of relatively large size which are present _
plate (#2).heThisdowatempeatuee plavmeedntaiimesudbafaness, oft lngh reastiviy r(active

flows to the ionization part (30) and then to the
species) such as ozone. The active species contact with room air and decompose harmful
components and odorous components present in the room air.
[0072] Thereafter, the room air passes through the electrostatic filter (17). As
described above, dust particles are trapped at the dust collecting surface of the electrostatic
filter (17) and the active species are further activated by the photocatalyst supported on the
downstream-side surface thereof. Consequently, harmful components and odorous
components present in the room air are decomposed to a further extent.
[0073] Thereafter, the room air passes through the catalytic filter (18). In the

catalytic filter (18), the active species are further activated, whereby harmful components

and odorous components present in the room air are decomposed to a still further extent.



streaner discharge part (40). [0070] In the ionization
part (30), corona dischargeZ3ds generated to the first
el ectrode plates (32) on the both sides of the
ionization wire (31) fromthe ionization wire (31). In
ot her words, in the ionization part (30), electrica
di scharge is generated in a direction perpendicul ar

In ddditiohe irf gavcahlytie rilteAY18), rodstihut , codipeherpgarani dlagsidf components
relatively small size which are present in the room

rem@hing & Gh& r&Sth fairCat lsybjehied @een adfieptivestredd@ettl CITRS rbdiiair now
electrically charged are trapped at the upstreamside

prfhEin RSP B8 5. 3 A B0 RTLAS Bt 49

then kL GRS 1A AIS AT BRI Ao M gir at ure pl asra

i'scharge rat ed between
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- subst ances of hi gh reaqtiyity@éactive speci es) %ugh

[0074} oz odecideptrdlyadn ithe ienaations Prb B8 of vihe mresseinembpdigisgt, the
deconpose harnful conponents and odor ous conponents

distgnree ferictweentthe iondativaimite (B0RE] tha pastheeleetende (%és devgaed to be
air passes through the electrostatic filter (17). As

shortie sleani the disednoy €)) isterptetivtianawiee (313 ppe theafirst blectrode plate
dust collecting surface of the electrostatic filter

(32) (30 Fafuek Shanaeby wecosARhg 18tveprbilifdef tac hir fakgidation device.

the photocatal yst supported on the downstream side

Howe¥éd fGfe Hﬁ%@é)g;e) HRNSRAE MdidatioR akind (1) aaIBRNAAhIRRdde (33)
odorous conponénts present in the roomair are

. C d a of d caqll

is RS B QR DI EEp FSIEL O 0 iR B2 Bical ditharge
the. catalytic filter ) h LvVe species are _

fromy i ol R s Ao b yoriros ) eifSReRbEs of jf oter band

e oD sEamE bbiere AR BB e cesodeps

_addition, inthe catalytic filter (18), odoroqus .

(32) demrsaseentherchy deswiting il fedusing pisattge cfesrnlplerrically ¢harging dust
roomair are subjected to an adsorptive treatnment. The

particlephy Hieriomesionarti 80ed in the way as described above
is drawn into the centrifugal air blower (19) and :

- 10075] In the present embodiment, the insulating medium (60) is disposed between

the ionization wire (31) and the earth electrode (33), whereby electrical discharge i the
direction of air flow from the ionization wire (31) to the carth electrode (33) is obstructed
by the insulating medium (60). As a result, in the ionization part (30), corona discharge
from the ionization wire (31) to the first electrode plate (32) is maintained.

[0076] The above was experimentally verified and the results of such verification
will be discussed with reference to a graph shown in Figure 6. The graph of Figure 6
comparatively verifies the effect of electrically charging dust particles (the capability of
collecting dust particles) by the ionization part (30) of the present embodiment and that by

a conventional ionization part. In Figure 6, the relationship between the dust collecting



t hen di scharged into the roomthrough the air outlet
openi ng (14). VERI FlI CATI ON4¥ ELECTRI CAL DI SCHARGE OF
| ONI ZATI ON PART [0074] Incidentally, in the ionization
part (30) of the present enbodi nent, the distance (L)
between the ionization wire (31) and the earth
el ectrode (33) is designed to be shorter than the
rate oif sha uméza(iBh pastt 3@k nf theepicomit zatbodimaenit raed (1B Yisghatge lwrrent is
first electrode plate (32) (see Figure 5), thereby
repr&e@APlilEbi Aghilevn phobthkt Rphdahe tdidtionbliip hetvideh aié dwsd collecting
device. However, if the distance (L) between the
rate bPHeZ @bl QRioWAl iBnikaion fifald Be Aakchiig@ b@sdri Qéifépfe’ééated b$ line B.
made narrow as described above (especially if 'L < D),

. i ' . f C .
Notd 5y B oo 80, 5, AP e (DAL fgiaion vt
L ncr.eases ile,on the.other hand, .the ¢ nt.. of .
the SyRCRIERRER s SRAPLLE Pt OF Bhs R ol S Fnpept vl on the
the first electrode plate . (32) decreases t@grgg%.
other bangl thendistapeer dauPRgha ieyzatios Wit de thopartl glepkodeis| gpout 12
__chargi ng dust articles by the jonization_part (30).
mllh[rrms](lomeernbengﬁ@@e&wmemmﬂlmm in which| Hg Lﬁl%twq@g((l-) is about 8
medi um (60) is di sposed between the ionization wire
millif@1ers)andnt dulitian; tthe edoagentiodal (B®)ationhearelisy net grovidehlwith an
di scharge in the direction of air flow fromthe
insula@ig RHivan oﬂ\ft}ié&yﬁéﬁis) plo@idebén €ar proseat embodident, 38 btlies words the
obstructed by the insulating nedium (60). As a

eart @&4idde id dsdi&d LRRIEALT 19 emﬁgretel;,( SPose QB RniiaG6M Y e
fromthe ionization wire (31) to the first el ectrode

[00_72:Lat e [S2dn 'b? R ﬁro?% 2?#15% gptgﬁlgdulgghﬁ ﬂp%‘?‘%@hpm (30) of the

perinmentally veri sults o
verificatiagn 1.1l _be . di scusseq, W. ferenc
presciF bl e raeiC g STNBETI OB TR Q) O the cart

Co atively veri.fje he. effect. of el ectri.cally . .
clectiigar (P his AHUY Y THITIB4DT FREPES Hab i E ORTeniggT ieiriny par
. dust particles) by the ionization part (30) of the i
almog 18 stne enBsallerting ralfds theatonpgntiogal igpizatinn RaTkpr more than that is
ionization part. In Figure 6, the relationship between
obtaingd dlist ietd baetin tlee presentgmebodimettieiti ipmiopable dn ageermplish low-

: (30) of the present enbodi nent and the di scharge _
profiting oétie ibsizaticppaesE) edilbyt tHersama tih neintainingehothin collecting

hand the rel ati onshi p between the dust collecting

capability of the ionization part (30).

[0078] In addition, it is arranged in the present embodiment such that a central part of
the earth electrode (33) is covered by the insulating medium (60). As a result of such
arrangement, other than electrical discharge from the ionization wire (31) to the first
electrode plate (32) is generated, in other words electrical discharge from the ionization
wire (31) to the earth electrode (33) exposed on each side of the insulating medium (60) is
generated, as shown in Figure 5. Consequently, for example, when compared to the case

where the earth electrode (33) is completely covered by the insulating medium (60), the

density of electrical line force of the ionization wire (31) can be further reduced, thereby



rate of the conventional ionization part and the
di scharge current is represgmted by line B. Note that
in the conventional ionization part the distance (D)
fromthe ionization wire to the first electrode plate
is about 12 mllimeters as in the present enbodi nment
while on the other hand the distance (L) fromthe
makiiignit padsitde toninhibittrizetit thecmithe ef dettned discsargdofithe I¢hization part
mllimeters (longer than the present enbodi nent in
(3owhi ch the distance (L) is about 8 nmillinmeters). In
addi tion, the conventional ionization part is not
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provided in the present enbodi nent, in other words t
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n the A nlzatlon
compryatively S66fiee Lraeiap busdr e sﬁfeﬂ{ﬂelsﬁmfﬁe&charge
ionization wre $31) and the earth electrode § %
voltagegnaegand ta differpat pmizafan gats, ife gne(19§11zpt|1pq paat (30) (indicate by line
- conventional ionization part, alnpst the sane dust
A ofdtipvre di) phthe magsentagnhddimes iy emtqhmwmtralqmt@ﬁth@mrﬁmlcctmde (33)
nore than that is obtained. That is to say, in the
is cqpessiehyt thenihodatirpnnedinm (69) pod shebloaizhtion pard fipkicated |bywkine B of
profiling of the ionization part (30) while at the
Figus@MEintwHith 1R ieaitiakRtiReH et ib enttBicoverell 8¢ the i@ suleiambdiiiy
of the ionization part (30). [0078] In addition, it is
[00g8l I ang_gg céﬁ] bé REenPER M bue M QBRI ol thatcad Q/ﬁa{a B¢ entire

part of e earth el'ectrode (33) i's covered by t
el B 0 4 el oA ;b;‘fgleec;nrcslrﬁmhharge =
be i fzeggwg*elﬁﬁ%%to it %?k%ﬁ P Er TRl drplpgarords
in mfe%%?’scteﬂ 2abTheat b kg Sty h&%ﬁ%@% St zston wire

. ener at ed, as shomn in Figure

(31) @H@ef@ué qorode 633) dscaltgyves, thordy Ieelﬁpmfewswbletlﬁ anhibig gise in the
where the earth electrode (33) is conpletely covered

densfy theeléatgedl atine gfoneed iimnthe6 Onizatior palenéith,y apf described above.
electrical line force of the ionization wire (31) can

Accdyéinlyt b eompadd ce the dabembbie tAB canimklengodd isposmpilditle cboered by
inhibit rise in the voltage of electrical discharge of

the ihdifatin@th&BimOR bB@rhes possible to more effectively suppress rise in the voltage

of electrical discharge.

ADVANTAGEOUS EFFECTS OF THE EMBODIMENT

[0081] In accordance with the present embodiment, corona discharge is generated in
a direction perpendicular to the flow of air to be treated in the ionization part (30).
Consequently, it becomes possible to effectively electrically charge airborne dust particles,
thereby making it possible to improve the dust collecting efficiency of the air purification
device.

[0082] In addition, in accordance with the present embodiment, the earth electrode



(30). [0079] The above was experinentally verified and
the results of such verificf&ion wll be discussed

with reference to a graph shown in Figure 7. The graph

of Figure 7 conparatively verifies the relationship

bet ween di scharge current and el ectrical -di scharge
voltage in regard to different ionization parts, i.e.,

(33)tihnterpodeddtictvodenithe fonf:A0pn Wird3tpted By didcnestakic Glter (17). This

Figure 7) of the present enbodinent in which a centra

therglarelenOiire$ fiRt BREiBalli REAKLE FRN B3)ioni&idnONRE €1 ) BY tHeBectrostatic
i nsul ating medi um (60) and the ionization part

ﬁltex( I%j sflgrg@é}lté&/w tha\f %l OfAccohﬂgélg the el e@tr&‘é?étfchft'ftg}e(l‘?)afstﬂ?otected

els entire covere the 1 nsu
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.is covered by the insulating nedlun] the vol tage of
eVigd ectri cal di scharge can be totally reduced in the
Loni zation part (30) of the present enbodinent. In
[0083} her @ thesotherihand.HEthsear glecaada@Biisrdisposeshin the yicinity of the
of electrical discharge fromthe ionization wire (31)
ionization dree@d), eledited didkarg@ Ippécialiyl frometdie iotisatpnywirakdHgo the
it possible to inhibit rise in the density of
earthekeketrodec §83)| iindikledr ¢@ dcout hebdwenezali @bedpddice (B, thaspresent
descri bed above. Accordingly, as conpared to the case

embddMBER:, El@@tn@élrcﬁé&hﬁﬂge FlohPAE idrSzARARYRL (@'.1}"[00{9&/ @ir@iﬂel@@trode (33) is

the insulating nedium it beconmes possible to nor

obstrgétég ﬁ; 'tﬂ@ﬁnyﬁﬁg&%gtggmr@%@AH%ﬁ (!E?l%é&]% %@a‘i{%srﬂ%%s:slble to accomphsh
low-é’r@wrg% rﬁlg &19 gﬁ%ﬂic&tl n%l% 2L qfrimlg dlrecttlon o?% C}pﬁoe\ﬁ {iiie maintaining

rona ISC ar els

I 0 endi cul ar the f|OM/ air.to be

cororfy S Hatee i diErehoh Poaeditiaetb g 585 O%éi‘o’ﬁs‘@?q ingiaign PRt (30).
i; ones possible to effectively electrlcallﬁ chazg

In additiqn, theingilgting,medivm 60) is s diskospd AKkP $§Vtthp serira part of the
to inprove the dust collecting efficiency of the air

earthpigdtiode 483)o whereby irtse in [t 8olfagerpfaadentti¢abaischarge in the ionization
accordance with the present enbodi nent, the earth

part @0kt effattiva$ suppressed. This therefore facilitates the insulating design of the

air purification device.

[0084] In addition, in accordance with the present embodiment, the first electrode
plate (32) and the earth electrode (33) are configured as the integrated corrugated member
(50). This therefore facilitates processing and handling of the first electrode plate (32)
and the earth electrode (33). Furthermore, the insulating medium (60) is supported on the
upstream-side surface of the earth electrode (33), whereby the insulating medium (60)
becomes easy to mount and, in addition, isolation between the ionization wire (31) and the
earth electrode (33) is provided without fail. Additionally, the earth electrode (33) is
provided with a plurality of openings, whereby pressure loss associated with the flow of air

is reduced, and owing to turbulent air the efficiency of electrically charging duct particles




(33) is interposed between the ionization wire (31)
and the electrostatic filte27(17). This therefore
ensures that electrical discharge fromthe ionization
wire (31) to the electrostatic filter (17) is
prevented without fail. Accordingly, the electrostatic
filter (17) is protected wthout fail, thereby making
by th¢ iquzsioh|partt G0 nh &rceffitibecyr ef catvadt ibeyvesh .actiiesicles generated
purification device. [0083] On the other hand, if the
frone éHet fire@inee€ Hisetekeod Pad) (402 aflil DAY cbﬁpbﬁh%ts\/étcdeﬂéré Yredknt in air is
the ionization wre ( el ectrical discharge,
enhfepeci ally fromthe |on|zat|on wire (31) to the wearth
el ectrode (33), is likely to occur. However, in

t enbodi nent, el ectri cal
VA lg%scwg)ﬁror#}}/[#e&ﬁl)om zation wire (31) to the earth
ect rode ohstru ted the_insul ati {um
100880y i sl 5T e edication SR BF U5% HoRud At R, the
ow—profll c); of the air Burlfl cation device in the
insulgtipg gy (10) apay e Gopaspd betwisen Hiedpnizatipn pest Ghand the prefilter

di scharge in a direction perpendicular to the flow of
(16) apositioned pstream 2dttheriopaatton( B} .(30), rasaghdivni inFightee 8. In this
i nsul ating medium (60) is so disposed as to cover the
arrangenenilelgparidal afischinge faam tthe dbrdedtiondwirt 33)) toMier plYilter (16) is
rise in the voltage of electrical discharge in the

obstiueRd b?tth@iihsulﬂ’@ﬂg médithin (69), eﬁe‘ra@t iXighy 1t3ié§’s%l€ 3§ Pe@uceT {he Rlistance
therefore facilitates the insul ating design of

betwddd thB%ﬂxEétﬁﬁtWﬁ)@ (ﬁ?‘éh@ e prEAR4] (1 g]"wﬁﬁélfnta rﬁaﬁm{lk IEororla discharge

accordance wth thé pr esent enbodi ment

ina &ﬁ@cgllt)g Esg@gnﬁakﬁﬁtaﬁm( é@ho%@gf( LiPe gand E&a?néagg b ﬁ;g%re( g’a%xf))msulatmg

con as the integrated corruga
e} PSSP b8 o BRSNS PR elac )
) rod F rth rnore, the i | ati ng nedi
a5 inREAIoTeSg BB PR onfsHESLEDS i BRHPSPRIE A PGB e Eelating

eart h el ectrode (33), whereby the insulating nedium
medipg0) I dispress whs hetwgemianenizaiion wire @ddind ba prefilter (16).
i sol ation between the ionization wire (31) and the
[008&dar t h lelagditiond dox( B88) case g wv ipuedsion tafahe ebethlelectrode (33), the
Additionally, the earth electrode (33) is provided

insulatirigh needjuinur @D) tryayobe ofiepisad shetwbar ey i@iiesidtr part q86) and the
associated with the flow of air is reduced, and ow ng

electio®tatie! it €IT) seivind BLa @bip6h&R @Yjaént &b kd fdn%hbﬁ( part (30). For
charging duct particles

example, when employing the dust collecting means (17) (e.g., dust collecting plate, dust
collecting electrode et cetera) as a substitute for an electrostatic filter, the insulating
medium (60) may be disposed between the ionization part (30) and the dust collecting
means (17) serving as a component adjacent to the ionization part (30).

ANOTHER EMBODIMENT OF THE INVENTION

[0087] The aforesaid embodiment may be configured as follows.

[0088] In the aforesaid embodiment, the insulating medium (60) is disposed between

the ionization part (30) for generating corona discharge and the component (16, 17, 33)



27 by the ionization part (30) or the efficiency of
contact between active specl&s generated fromthe
streamer discharge part (40) and odorous conponents et
cetera present in air is enhanced. VARI ATION CF THE
EMBODI MENT [ 0085] For exanple, in the air purification
devi ce of the aforesaid enbodinent, the insulating

adjacemtlita the(i6Bikatiey pdre (39),swinsetsy EHettvies rdischerge drin alid Aization part
part (30) and the prefilter (16) positioned upstream

(30)ab threompiient{1QN7Pasy is(Hjructd® SARMRativRly i iRulBting thedium
this arrangenent, electrical discharge fromthe

(60) R4y BRI POs bRwhetrlthe @rehiler %a&&%& n?z{x%g{ﬁ)(tnhtsthe ionization part

obstructed by the insulating ne er eby
' ' i;hl.e t e th L stance n e ..
GOEH 8%ohboPd Mk &n) 8 W R PR PSP FE obMhcting
mai.nt.ai ni ng. cor.ona di scharge in di rection o
etectiR01 iR et e 15 Sty Savtireeer: Gphta G colinpmg oflso in this
Figure 8, the jnsulating. pnedium(60) is disposed also
an At 1SHROsHIBIg tPaacromP Y lovwprofilipg @f tthre ais grurification device by
el ectrode (33), as in the aforesaid enbodi nent.
redugipg drondisianed hetwieen theystisemar diselipege part (A0 kead thérether component
insulating nedium (60) is disposed only between the
whilé oriraningnthwisleetr{callfisetmtpod bepapilief bf ther stichfier disERRGS part (40).
I'n addition, for the case of no provision of the earth
In adliged, Bedatids nedidies (§0)Soft @l BandTeeieumd (B&e WRY BE applied to

di sposed between the ionization part (30) and the

disch@f&@%ﬁ@ Shadh %Engliaket AbwEistharg €6V E1BLriAR dcERATPORMer modes.
adj acent to 0

he i1onization part (30). For~ exanpl e,
oosyhen emplayiiRg u | et n . :
[0081SF Cap sRRbE Morh iy (L' SRR b dlineh€ 18 epsencially
S bstitute an el ectr

e a, S for. static filter,
prefefifle*bRngtS PREH FLi hRpld! iy 8% b8 Ui eprab e present
- he Jionization part (30) anpd the dust collecting

mver‘&r\@ﬁﬁ? a(pf%‘fat’é’é‘rQ ‘F@raﬁée %f)aé’BHﬁ%Wé‘nt adj acent to the
Jonization part (30). ANOTHER EMBODI MENT OF THE
IN”WW@?‘[M]]“(@H& af or esai d enbodi ment may be

configured as follows. [0088] In the aforesaid
[009(Enbodg\|¢é' a8 bearndestuiisad| abov ey gherprtsentin(@elion §nds ¢iug édthe field of
bet ween
air purification devices having a discharge part for discharging electricity in air in which a

stream of air to be treated flows.



the ionization part (30) for generating corona

di scharge and the conponent2§16, 17, 33) 28 adjacent

to the ionization part (30), whereby electrica

di scharge fromthe ionization part (30) to the

conmponent (16, 17, 33) is obstructed. Alternatively,

the insulating nmedium (60) may be di sposed between
Claihee streamer di scharge part (40) (not the ionization

part (30)) and a conponent adjacent to the streaner

di scharge part (40), thereby obstructing electrica

di scharge fromthe streamer .discharge part (40) to the

WHABPOEAUMEHSS: in this arrangenent, it is possible
to acconplish lowprofiling of the air purification
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.mediuns (60) of the sane type as_ above nay be applied i
a dlﬁr%afgai%@ﬂg d0hwhich disrhareed slretricity 1g)thevai Sewae ggroagh the air
el ectrical discharges in other nodes. [0089] It
passageaydlde noted that the above-descried embodinent is
essentially preferable exanples which are not
intended in any sense to limt the scope of the
present invention, its application, or its range of
whem{ipin dtilating meNRWST60) A-dibPidel GoBVdeh Tite [RORREe Ast (BIK 40) and a
been descri bed above, the present invention finds
com%liﬂeh! s, 17(}.3Bf‘§dj£deﬁ{ 10 diséHabodPHii (B0C4HH)] On devices
aving a discharge part for di'scharging electricity in
air in which a streamof air to be treated flows. 29
Cainms: WHAT IS CLAIMED IS: 1. An air purification
Vi i.ch conprises: an air passageway (15) through
2. ﬂkfel %ﬁ&éﬁ‘ et eV ir s fgﬁ?%{}l ﬁl ows; and a di scharge part
(30, 40) which discharges electricity in the air
flow ng through the air

wherein the aforesaid discharge part is formed by an ionization part (30) for electrically

charging dust particles present in the air.
3. The air purification device of claim 2,

wherein the ionization part (30) comprising a discharge electrode (31) which serves as a
discharge base end and a counter electrode (32) which serves as a discharge terminal end is
configured such that the discharge and counter electrodes (31, 32) are arrayed in a direction

perpendicular to the flow of the air; and

wherein the insulating medium (60) is disposed between the component (16, 17, 33)

adjacent to the ionization part (30) on either the upstream side or the downstream side




passageway (15), wherein an insulating medium (60) is
di sposed between the di scha$@e part (30, 40) and a
conmponent (16, 17, 33) adjacent to the discharge part
(30, 40). 2. The air purification device of claim1,
wherein the aforesaid discharge part is fornmed by an
ionization part (30) for electrically charging dust

therpefrand dhedisghargsahctriode (e air. 3. The air purification
device of claim2, wherein the ionization part (30)
conprising a discharge el ectrode (31) which serves as
a discharge base end and a counter el ectrode (32)

4. kGl peef¥AfondkvRe OF sRange termnal end is
configured such that the di scharge and counter
el ectrodes (31, 32) are arrayed in a direction
perpendicular to the flow of the air; and wherein the

' ' di is di. db .h
w10 B ) Sy RSP P By et b
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el ectrode (31). 4. The air purification device of
claim3, wherein dust collecting nmeans (17) for
trappi ng dust particles electrically charged by the
- whefegmihednsuatinganedig8apo) is dipepddetivetmvihs dnsaniledtingtmecans (17) as
ionization part (30); and wherein the insulating
the aferdsaidcdriipinensardi tap dselthrietleaside {3B. dust col | ecting
means (17) as the aforesaid conponent and the
di scharge electrode (31). 5. The air purification
device of claim3, wherein a prefilter (16) for

3, T&@gpbggﬁgﬁ§hdg@5$5pa§§n9resent inthe air is disposed
upstream of the Tonization part (30); and wherein the

i nsul ating nmedi um (60) is disposed between the
prefilter (16) as the aforesaid conponent and the

wher%inszg Er%%iggr (1‘|6)ef0tr Etr%qqpemé %lllgt'particles present in the air is disposed upstream of

the ionization part (30); and

wherein the insulating medium (60) is disposed between the prefilter (16) as the aforesaid

component and the discharge electrode (31).
6. The air purification device of claim 3,

wherein on the downstream side of the ionization part (30) an electrostatic filter (17) for
trapping dust particles electrically charged by the ionization part (30) and an earth
electrode (33) for providing isolation between the discharge electrode (31) and the

electrostatic filter (17) are disposed; and




6. The air purification device of claim3, wherein on
t he downstream side of the $bnization part (30) an
el ectrostatic filter (17) for trapping dust particles
el ectrically charged by the ionization part (30) and
an earth electrode (33) for providing isolation
between the discharge el ectrode (31) and the

wheggie dhe ssulatipg rigdivre (6Q)117)digoscddbgpeerethe eaidh ggctrode (33) as the
wherein the insulating nmedium (60) is disposed between

afortdas] emnpdnent andtthodischagB)elagroti@1).af or esai d conponent
and the discharge electrode (31). 7. The air
purification device of claim®6, wherein the insulating
medi um (60) is so disposed as to cover a part of an

7. UMSLhSARGSMAR deSitebReRIME, the earth el ectrode (33). 8.
The ai'r purification device of claim®6, wherein the
di scharge electrode (31) is fornmed into a |Iinear shape
or into a rod-1i ke shape; wherein the counter

el.ect rod 32) .S s ed li.ke a plate facin out er :
whefegs it BSGrtihetida® P 5 ettt B b Solel B ol feam-side
and s di sposed on _each side of the discharge
mﬂﬁﬂeééﬁbQﬁﬂﬁg rPdeaﬁ%Tein the earth el ectrode (33) is
- shaped like a plate having a plurality of openings and
is in continuous formwth downstream si de ends of
the counter electrodes (32); and wherein the
8. i nsileatit myifivetioudeviG0)f dlamsypport ed on an
upstreamside surface of the earth electrode (33). 9.
The air purification device of any one of clains 1-8,
wherein the aforesaid insulating nediumis conposed of

wheginl @éidﬁ&ﬁﬁrgé‘?k’%é@*aggﬁ)foﬂﬁ%\di iH9 a likak4AbE BBinto a rod-like shape;

properti es.

wherein the counter electrode (32) is shaped like a plate facing an outer peripheral surface

~of the discharge electrode {31) and is disposed on each side of the discharge electrode (31);

wherein the earth electrode (33) is shaped like a plate having a plurality of openings and is

in continuous form with downstream-side ends of the counter electrodes (32); and

wherein the insulating medium (60) is supported on an upstream-side surface of the earth

electrode (33).

9. The air purification device of any one of claims 1-8,
wherein the aforesaid insulating medium is composed of a resinous material (60) having

insulating properties.
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