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1 AIR PURI FI ER TECHNI CAL FI ELD [ 0001] The present
invention relates to an air purifier, and nore
particularly relates to an 5;air purifier including a
streamer discharge part that generates plasnma by
streamer discharge, a catalytic part that pronotes
the treatnent of air using active species contained in
the plasma and a dust caireqipfgeRart that collects
dust in the air. BACKGROUND ART [0002] There has been
conventional ly suggested an air purifier including a
streaner 10 discharge part that generates plasnma by

TBELSAMRAT ficggharge, a catalytic part that pronotes
the treatnment of odorous conponents and hazardous

[O?gﬂw%@ eseht ih D&t reld is N9 ah Q% lg)uﬂhéls,‘ qRq ARtk ?m"(ﬁb‘&lﬁrly relates to an

ecting part that collects st 1 n the al see,

. . P i .
of S 2Bfing B Efher FRAHUGR Yartbor RO bl eimer dicharee
« SRR AL bhncd ORISR, O L AERAOE L6 CoARd n
pltgﬁﬁé’%ﬁféjflhsﬁ‘_c@ﬂ‘ec@ih pl&gﬁ%ﬁ‘%ﬂ@c)fs @Js% E_)r{‘t%e%ir.r purifier, and

e catalytic par I sposed exanpl e,

;ngﬂﬂ$$@gﬁn@9ﬁ{ he streamer discharge part along the
air

ow. Furthernore, in the air purifier, a dust

[0@@&1 e@i‘hiefég?é% h%e%r oo !g@ L& BA'dip .p{n?%&i mERffp a streamer

upstream o streaner I arge part IS permts

digaﬁr%eo]%akgﬁga;i g&e9£tegﬁﬁ§1%fbgwem% bi?&gl? c%%‘ijyﬁ n{e}gﬁ promotes

a
20 1 Pat ent cunment apanése Unexa

th?attr@aﬂhelﬁu 'Pg | h?%o#ﬁon%ﬁéh?%ﬁ%ou@k%%%ﬁr\%he air using the

NVENTI ON ens at nvention 1s'to
ple&9%hd Iandﬁs?%oﬂé&in%?drﬂ‘ hifak chlec?@HﬁﬁtngHQ léffeﬁée,]for example, Patent
a 2b streaher

active species are generated in
Dg&ﬁﬁ&ﬁﬁﬂe area. A region in which active species are
generated is localized in the wvicinity of the

[déb?]cri‘ﬁ 9fe %fre?urii?é}dott his gg@vma EhCS, [HeaGhather discharge part is

catal ytic part without Iciently diffusing in

C(%\gkg)es@% f %ﬁﬁ&ﬁhré@@le k8dek laﬁWcotﬁﬁgxﬁelE&ﬁz}ﬂleg.' f'gﬁbesttecﬁg{egl Bischarge part is

e 2 catalytic part es not effectiv

Ak ih eaﬁ?d.hip PadsQo et kAt Pl di® b Eﬁ@@e&ﬁyﬁ%— (Btgﬂgls disposed, for

nce in e alr purifier of  Patent Docunen

eﬁﬁﬁ)tle,%wng&éairﬁ] 9 fild dRfardes dgkﬁzﬂgé SQ{’( along the air flow. Furthermore, in
the air purifier, a dust collecting filter (dust collecting part) is disposed upstream of the
streamer discharge part. This permits the collection of dust, fungi, allergens, and the like
in the air.

Patent Document 1: Japanese Unexamined Patent Publication No. 2002-336689
DISCLOSURE OF INVENTION

Problems that the Invention is to Solve

[0004] In the air purifier of Patent Document 1, active species are generated in a
streamer discharge area. A region in which active species are generated is localized in the
vicinity of the discharge area, and the active species reach a catalytic part without

sufficiently diffusing into the air with the air flow. As a result, the entire face of the
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upstream of the streaner discharge part, fung
captured by this dust collecting filter nmay grow and
all ergens may retain their ac§|V|t|es Ther ef or e,
fungi and allergens may also “5 scatter into the air
duri ng mai ntenance, such as the replacenent of the
filter. [0006] The present invention has been nmade in

catfélgﬁéeﬁ&rt hb& xﬁk@ff?ctﬂfegb\lv@ﬁﬂea&ﬁ t@ﬂnsaﬂpﬁa@t%%y @J er%%nce

t ITnventionis‘to he entire

O?)@SP' 3§1hc§e iR 3d ait @ﬁ[ﬁtér%cfﬁ"atéﬁ{ 1‘?50% # ({rﬁn é?g’?%‘?{[ %@lﬁﬁg‘iﬂter is disposed

the elTmnation ungl and ion of

ST AR 109 Sl 51088 Sl s o

gdwlsd A6 J:r?scxhhf Qetgﬁrtthe{r%i%yﬂuﬁs di 5ROSER. BGiean aﬁergens may also

Streaner - grsc and a catafytit part

S&ﬁél) 1%1}0?@1%3&2}% Sg 8 téu@ig rafgf?lre tre;fl%%%{g}a? Rﬁtﬂe filter.

[0%68%' fT" g]gljeé( élt Ei'n\];eln{lﬁﬁ h%§ %?gﬁ rr%fdc 19%1%%& a'bBV@EMb%}ns and an

Ier conp

0 S]%.‘E@ME sgﬁnﬁ{z&%oﬁqg tto gl?&% tl?ee&ftfr@tf Jé%éf% &ﬁﬁgtlp%SaH to effectively

eamer scha I C par

Wtiblf]lg ahd §R ? [‘Hnt gﬂe Qf dI&Srté’ﬁbH %F ?Iglﬁél i6id %Héagﬂ F@%ﬁ}ql%ﬂt apf‘e e'nE‘ in a dust

col ng par |'ect
. he alr The catalytic part (34) hereinis
ugﬂih%%gﬁ%ed by not only a substance that pronotes the

Ngaﬁégﬁﬁﬁgnl h@p%mﬁ%mlenhan0|ng the activity of the

I ve spe so an adsorbent (for exanple,
It
Gy YL R RO o RS USRI RIESS) Midpnnd bctveen

st raler{a ? %gstﬁ%tﬁ'gF E)gll? I(%)%%B%gc]%{aﬁﬁmﬁﬁﬁc(?g% &Irl? klf%réﬁﬁp&ﬁle%pﬁg part (33)is an
e%Q%TQplﬁ{&gﬁg?ﬁgnkﬁﬁérthe streamer di scharge part

€cting part (33) and the catal ytic

BB 0, G Re E BR A PRENRBSHEAR o n i
ol g e -

a %&%ﬂfﬁl irpgﬁgféo'r&}ﬂ%tngjﬂﬁat atrha}ts)gaaﬁrxgﬁﬁlgg tﬁy X @1es %bﬁtamed in the
I?lal y{irﬁed&tj%{)lle%ghg %91&' (?%) Qcﬂfeté%lg ’tﬂlsA?i{l i afrheThe catalytlc part (34)

1S or I ve Specl

gﬂlt éé)‘?ekﬂteg @Zg?t %ﬁgzﬁ u%gtag e t 2 %é&tnfﬁg treatment of air by

ISC roug ust collecti

I@%EIE %?tﬁ’g aéﬁvﬁt? ?%a%'n %é:e%ygs bﬁfﬂsé BeRadoRRGH igpgxamople zeolite) that

present | ven

adddfhd (Vcﬁ)tro hefd and ?E%ai%flé)cog@t ﬂélﬁ?ﬂ? d agegﬂ’(‘ietﬁﬂs RliRtions as a

streamner c arge  par e Cat ytic part
rdatfldn field of active species to promote the treatment of air.

[0009] This air purifier is characterized in that the streamer discharge part (40), the dust
collecting part (33) and the catalytic part (34) are arranged in sequence from the upstream
side of the air flow, and the dust collecting part (33) is formed of an electrical dust
collecting member.

[0010] According to the first aspect of the present invention, the air to be treated by the

air purifier passes through the streamer discharge part (40), the dust collecting part (33)
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5 the active species sufficiently diffuse into the air
in the passage of air through the dust collecting
part (33). [0011] Furthernoreg dust in the air is
ionized in the passage of air through the streaner

di scharge part (40), and the ionized dust is collected
by an electrical dust collecting nenber (33)

arldeBE @e@kicHertt(38) MUsls 0 e Alckivg spRids-codfdidcdlA 2lastha generated by

second aspect of the present invention is

the ReEARaTi§hetbel f[ﬁrt (A6 pask thrbthg Rk dustRbIbEd pa‘i’ﬂ‘ (t33§1ﬁuth the air flow
first aspect o he pr esent invention, the

ariothk© ¢édcA Ghd dhthlytid Phrt! 347, 0r91RE Bifthe %Ebs@ﬁﬁﬁ%rﬁ%%é gust collecting
filter. [0013] According to the second aspect of

pdef B3GM dis?é( Htﬁe%en%éktréa@nerhﬂscﬁhlrge'p%rt' @D} Z8Hthel c‘&td:lﬁ?c part (34),

passage of air through the streaner dlscharge pa

thé ‘h@ﬁve petidshairii QBhke Qlfﬂié@tmtbsthe Ty 1?1%&5?5 ahhﬁrough the dust
el ectrostatic filter EFFECTS OF NVENT

cd1ROdl pAE@a5di ng to the flrst aspect of the present
i nven ion a streaner discharge part (40), a dust

[0091 ] eFuPSmRAE LdusBR) th@réﬁjr i¢ 1&ﬁ£€§1| Hithe gﬁ’s@ﬁée 634} }}%ﬁgh the streamer
arranged i n sequence fromthe upstréamside o

d1§dhrarée| Pt (Iﬁ‘)erﬁlﬁofh%’loﬁ&te& \iRisE REEHIRR (OB adn”@lgcﬁ'leal dust collecting

pl asira’ gener‘at ed 20 the streanmer discharge part

méﬁhgér L) {e?%s&mrigytheluﬁétléaﬁedtag?ahhe air with the air

low in passage of the active species through the

0@‘1@]t Q0lsb&mli ffs@e&a&ft tk&sﬁﬁeséﬁqn@e}ﬁﬁnrﬁa&ﬁr&ﬂﬁlzed in that, in the air

catal ytic part . I'nview of the above, the entiré

erﬁfé? offhetttst a“s?&ﬂ |0Yﬁ'le°pr9§:ﬁf inb&ftlon, BfREt do‘ﬂ%etYn 8) is formed of

resulting in the achi‘eved satisfactory performance.

ar] Q8tRkstafic MRt he el i mination of fungi and the
i nactivation of allergens are carried out in 25 the

0'@§]539§:091fd11{@;15' € s&BARE a§ect b @Y gtkstnmn%ﬁbncalsk §Cthe B¢ is ionized

part (33) I's does not cause probl em t hat fungi

in2RE kiRt BINEr MRYuSE Ml Qfeahldl AidcRS oAl fartdtinh, nzﬂld the ionized dust is
mai Nt enance, such as the replacenent of a

co’ﬁ%t%ﬁ'%&%&ectﬁis&%fﬂt‘é?ﬁ 3Hn the air is removed _
i medi ately before 4 the'catal ytic part (34), this can

ESErdps oy TREGNSEN Ty catal ytic activity from being
deteriorated due to the adhesi on of dust to the

[oofdpal Wc'c&rd fo hd%st E[S?%Qﬂf tiR PreSedt rim;éﬁ'tl%n' i‘gﬁ%éi’rﬂlﬁﬂarge part

electrlcal ust collecting ne er is used as the dust

(4091al RGE ESIRCRAY bart £38) and aRLAN 1YL @9 ﬁx%%tn‘aﬁgec?fnf s%ﬁﬁence from the

can be provided by utilizing the ionization

upsbaf sl rild SAMBK. d'ﬁ@fe%rg CackiRE Epe(efég)conﬁﬂ{eﬁhﬁ 'b[ﬁ@fn% generated by
since the streaner discharge part (40) is utilized as

thgisﬁbﬁﬁ%ﬁffh?%rapﬁ’er bart %0)%&@1&ﬂt@hlfﬁ§§ﬁﬂt€ Qhd 8 IWAR theBir flow in the
passage of the active species through the dust collecting part (33) and then reach the
catalytic part (34). In view of the above, the entire face of the catalytic part (34)
effectively works, resulting in the achieved satisfactory performance.

f0015] Since the elimination of fungi and the inactivation of allergens are carried out in
the passage of active species through the dust collecting part (33), this does not cause the

problem that fungi and allergens may scatter into the air during maintenance, such as the

replacement of a filter. Furthermore, since dust in the air is removed immediately before
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conbining an air purifying function using plasm wth
an air purifying function using electrical dust
coll ection can be nade conpacyy. [0017] According to
the second aspect of the present invention, an
electrostatic filter is 10 used as the dust
collecting part (33). Like the first aspect of the
ther efslptic ijph\iﬁrﬂs‘ip Nthisa el Glrtaidlis tpreveht akd icaglwid aetivigadrom being
be provided by utilizing the ionization of dust using

dditeorsfetl ases theidBeNaT gRdusttolthé dAAlytiEyark (Bpmore, since
the streaner discharge part (40) is utilized as a

[0dil 6T havigR Rathis inOentRInedt Ele@dibaldlist cSlRIcliBE tnhediber 46 uddd as the dust
purifier conbining an air purifying function using

ciedSiBpM tIB) 2high [dubtiolIEstinpd:ffedNednl K proGided b%luﬁﬁiih'g @& ionization
dust collection can be 15 nmade conpact. BRI EF

of AR R kNt amRMAtINGSe pAD I, [ Flubherdibrd] kface the stre@fher discharge

expl oded perspective view illustrating an air purifier

pRE€ ¢ inatiligdaRs QTERENAEN paRf fob NBedi®S efifst icBN&MHohORn air purifier
[FIG 2] FIG 2 is a diagramillustrating the interior

ccgﬁhbihﬂ@_ & hirPpriffingr fudesar dén&g plniah&ith 20 SFHREIVIRE tfunction using

en viewed from above. [FI 3] FIG 3(A) is an

eledttiadlgRet dolR¥idd ¢dhBermiden@ndacel ect rode structure of
the principal part of a discharge device, and FIG

[03GB) isccardi®d o MRtsRboresbb@Elthy pRYEMfinddnbohll SCéladttRtatic filter is
device. Description of Nunerals 25 [0019] 10 air

udRdrak fthehust 28)1&ctinE et 393)f UNGkd BB FHrstERPRP BE HeSprosedilinvention, a high
prefilter 32 ionization part 33 electrostatic filter

dist Uslectih leefett dagl HRrbVidedBy aaliBhY tHeGohizhtid® of dint adidg the streamer
part) 5 40 di scharge device (streaner discharge part)

diﬁl\%l%géelszﬁd%ﬁgah \e(lﬁ?%féhécfnrﬁﬂﬁﬁ Fslg%;aql\ll\zi/éé Eﬁ%&'cﬁé‘dbﬁ%@%ﬂeﬁﬁj— is utilized as a
discharge part for electrical dust collection, an air purifier combining an air purifying
function using plasma with an air purifying function using electrical dust collection can be
made compact.

BRIEF DESCRIPTION OF DRAWINGS

[0018] [FIG. 1] FIG. 1 is an exploded perspective view illustrating an air purifier
according to an embodiment of the present invention.

[FIG. 2] FIG. 2 is a diagram illustrating the interior of the air purifier according to the
embodiment when viewed from above.

[FIG. 3] FIG. 3(A) is an enlarged view illustrating an electrode structure of the principal
part of a discharge device, and FIG. 3(B) is a horizontal sectional view of the discharge
device.

Description of Numerals

[0019] 10  air purifier

20  casing

30 functional components
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[ 0020] An enbodi nent of the present invention will be
nmore particularly described 10 hereinafter with
reference to the drawings. [0Q21] FIG 1 is an

expl oded perspective view illustrating an air purifier
(10) according to the enbodinent, and FIG 2 is a
diagramillustrating the interior of the air purifier

(10) swhenpréfigged from above. This air purifier (10)
is for consumer use in ordinary homes, small stores
or theal i kgnizdod f422] The air purlfler (10) includes
a casing (20) made up of a box-like casing body (21)

one engd ofelvdiozhiit FilePERE Rt pargnt plate (22)
mounted to the open end of the casing body (21). Air

sucti ana ongmﬂpg§ﬁﬁ&q;m§%ﬁgpg@)mhlch roomair

representing a gas to reated is introduced into

the aigp pulisdiae delfik (RFRnfcPB¥BRErad pdrhie side and top

surfaces of the casing body (21) and the front mddle

portiqn ofgitdiardd QstiroBbpt € (22). Furthernore, an 20
air bl owout opening (24) fromwhich roomair flows out

i s forgyed ddundh cRbBadRf the top plate of the casing
body (21) close to the back plate. [0023] Forned

BEETNMODERORASARR YIQEBYOUZ WHE sNepNaITONPassageway (25)
through which roomair flows fromthe air suction

[00REP PGS cfnBddintedt FRLA fﬁreslehpmehn&p%nnr& b9 particularly described
Arrianged, in sequence om the upstream side of the

hdebia¥i QT wiiPRIRRAde t6|tﬁ’é"@x%wﬁig§e in FIG 25 2), along the
air passageway (25) are various functional conponents

[0039) 0. Riid an BiWlbdddCtdRBrveAREwA 1168k faH & pLﬁfiffer (10) according
bl ower (26) for distribution of roomair through

tofthé emPBERRIE RN KIgoR is 8 dﬁi&zﬁﬂ]ﬂlﬂ@ﬁtlﬁg‘ﬂfélb&ﬁ% of the air pur1ﬁer (10)
conponents (30) include a pre-filter (31), an

wh&W 2kl FomRabbvd 3his aift pHif&NADY S ﬁﬁ\ébﬁﬁm{e?tdsg zi"rir%i‘dmary homes,
di scharge part) (40), an electrostatic filter (dust

sifll L8k bPthe Ip@rt) (33) serving as an el ectrical dust
coll ecting nenber, and a catalytic filter (catalytic

[oearf ) Thd4kr ﬁh{iﬁé}qqd% InR1ddBs 8 ki r2éy aud tig o@la0§cﬁ<8ﬁket &asing body

the front pla A power source 5 (45)

(ﬁ? 2R0RhIVLARMLIE 6ﬁé?1)cd'a§d R f?yﬁtdﬁﬁitel(azﬁdoqma thiﬁé< oBéH Bnd of the
he casing body (21) of the air purifier

ce{sgl%%hy-f@ﬁ pragt bilciih op&lihgC@B) 8FdSh Whiak h}b% )ﬁr |ré}:!'rgs%nt1ng a gas to

dust inh the roomair. The ionization part

b@{r@(ﬁ&d isfih@8ducel Qﬁtb\(ﬁ‘é ¥ir gﬂﬁﬁér ﬁﬂﬁﬁre%hﬁéﬂ élaeﬁe @i@é 988 top surfaces of
hrough the prefilter electrified dust is

th@ Qbélﬁg b@&y gm) bhe iR Bt maalatploﬁlcfd diteRE ﬁ(ﬁswﬁﬁtqutj eGyktA8rmore, an
I ter) pl aced at 10 the downstream of
alk ?[Htv?cﬁltt 'oﬁ@mﬂér@@(ﬁ&h wHiBE rdAR afefl 6908 oﬁ’tafstfoﬁ]%&i) 111 & BRE®T the top
of two or
plate of the casing body (21) close to the back plate.
[0023] Formed within the casing body (21) is an air passageway (25) through which
room air flows from the air suction openings (23) to the air blowout opening (24).
Arranged, in sequence from the upstream side of the flow of rcom air (lower side in FIG.
2), along the air passageway (25) are various functional components (30) for air

purification, and a centrifugal air blower (26) for distribution of room air through the air

passageway (25).
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nore ionization wires (35) and counter el ectrodes (36)
corresponding to the ionization wres (35). [0026]
The ionization wires (35) aregqarranged in front of a
corrugated nmenber (38) which'is in a corrugated
configuration or in connected substantially U shapes
when viewed 15 in horizontal section. In the present

[@2RPdiTRMinctoMal asrr]% atsq90BRRAE S rdPteR (A1), aatrrraﬁ&sﬂon part (32),
fromside to side ach of the corrugated ménbers

a | @schoBREvMet Rtrfam! d{E(ﬁfafée%%é?{) {499Nin ﬂ@&fbs@éﬂ%aﬁlte(r%ﬁgt collecting

and the ionization wres are arranged In

ptrr)%tz.) QPRI arasﬁaeétﬁéa)dusr &ﬁré%ﬁﬁg% \ﬁfén%ertaﬁrded(Eﬁ 235 TR (catalytic

t he upper éend to the [ ower end ‘cor rugat

pﬂ?‘ﬁ@@}' afred il Mis O FRim ﬁte%g%%egtdﬁsthé %%}11: Qfer @8 PONdli 'pBgrer source

he 1 onization 20 wres are orme y parts-o

e R SRS BRUASALEI ARSI paspe boay 21
oﬁ%@aﬁﬁhaﬁ §h§o rearward surfaces of the corrugated

0 that they are paraIIeI to the

t r’fh%tlﬁ%ﬁﬁe @511&?531)3la Lrglg Tcﬂﬁ i 8¢ ngﬂeﬁ(\IdeVﬂfeeiomzatlon

(40§ i ncl'udes t or nore ectro es
P bt g@%rzrzsﬁr c@%&t@r PR B, oo
eIdEPIRRAT @lc%HEJt&ﬂ 6% thetdidetfshitd 'ﬁl?e?r(dﬁ’ét ¢ g%ﬁ@@%&m placed at

arrange e i nd corrugated nenbers

RO e E%fﬂ%%tﬂ oH 3 SR iobAuph BRYSEs e of two or
P i‘%*é%?@fa;r@f*d%it@%%&?ﬂ% SRAHEN (36 ERe DR PUp Jonization
ated nenbers (38). Each of the el ectrode
hoI gjﬁs (43) is substantially U shaped when viewed in

[dv'(??tBLng;eailon g{'ﬁ Qﬁ@re@r@SP bV eetinafr%ﬁséfr g%ohﬁ%@d Mkmber (38)

or war ent support ate i Xin

whithis iERE egdrh%nk' gﬂl%ﬁ{m Bf inf %Bc;a?cﬁ %hﬁ&lg?(l &rhen viewed

el ectrodes supporte

irt B@nﬁﬂx?%loge(: 191]1 atg {ift4re Celﬁ‘rﬂoﬁl EdtTRgd cto?rug&%g Jlaﬁb?rs (38) are

di sc e e ectrode (41 see a orrzonta ection

i § 3{1@@ t68YdeCe Fa E @3 %)orrug{&ed L rﬁbé‘f@%%e)t ssjicsrmed with a

er an ower ends o e di schdrge e ectraod

p]ﬁf&q{tﬁ WA e bt Qggnt %@as ?‘3.?%& thil 12\3&51&&4%116]2 gégl SC .ggceﬂl in the front

di recti on. sent enbodi nent

0 neEIteﬁé)@ﬁagct ; é%cgirv%l ¥ %Bdtﬁ‘(gtﬁstggr{l}})p@p eﬁrpqg%e lcnger end of the

count er are forne parts of
cSRldatdateh rsh, Ea)m%t}é\p lefébtrgﬁe\ée o) clre %thﬂg &8 the ionization
rear sur ace (38c) defining t ear op n ar

e i 1 5y A e 5 0t e

defining the front open areas (38a). Mesh plates (37) are attached to rearward surfaces of
the corrugated members (38) so that they are parallel to the electrostatic filter (33).

[0027] The discharge device (40) includes two or more discharge electrodes (41) and flat
counter electrodes (42) opposed to the discharge electrodes (41), respectively.

[0028] The discharge electrodes (41) are linear or rod-shaped and arranged behind the
corrugated members (38). As shown in an enlarged perspective view of the discharge

device (40) of FIG. 3A, the discharge electrodes (41) are supported by electrode holders
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el ectrode surfaces opposing to the discharge

el ectrodes (41). Thus, the discharge electrodes (41)
protruding fromthe support phates (44) are arranged
substantially parallel 15 to the el ectrode surfaces of
the counter electrodes (42). Further, spacers (46) are
arranged at the upper and | ower ends of each of the

(43 eveRding e te R8sl GA€otiohn frddr B %ﬁ@(ﬁ%@ of ﬂf?:%h%%ated members
ectrode (42) and the el ectrode hol der I

(%Wboﬁhdﬂeﬁf thd REecHBAC HokietA643) A §uﬂ§%ﬁa@§ U-@ﬁdﬂe@t\w& viewed in
porcel ain. The spacers (46) Keep a certadin distance

hérBonRE¥RRA addN§rolides a0 defigeddiceslip #8n el ﬁ%ﬁlﬁﬁﬁﬁelﬁdsﬁbport plate
and the counter el ectrodes (42). 20 [0030] The

(fﬁh%&ﬁe@%e@} (&) 1 IELEY of 3R 1inRaP8s irbd- Qﬁﬁ)‘éda&scthlafge electrodes (41) is

downstream of 't he di scharge device

L?p@ﬁ&f RSt ARE I gk | dok®in 6BHe %ﬂo%ﬁlﬁtef @M‘j‘t\ifﬁi@ﬁ Ys %Hﬁ{pk:d to hold the

st eléctrified by the 1onizatlon part
d@aa}geeag&twef(aﬁﬁ(se@g LEOHPRRAI 2cBorP BOHH &%@ tdewfc@ BOFEG 3B). In

sem conduct or onh the downstream SUI‘ ace.

Cafeahipit dnH bARf AL bY @ﬁeeﬁlsclli‘elrg%1 leYec:6&E (41 Cprotrude from the

subs?ances (active species such ectrons, r1ons,

sUPPORGHIARA4U R R Srtic divediBW t ?xfe 1 a%%ﬁffﬁent the dlscharge

generated by discharge i n the dischatge device (40) 't

elgéﬁmggl)mg@@aﬁlhﬁerpf t he hazardous component s and
odorous conponents 1h roomair. The photocatalyst is,

[0099] emoﬁntel; EfeBRb Ao (2 R 8 edZhy FardfdRe Ic&ﬂl‘%%%écﬁﬂembers (38)

oxl de or cadm um 8 sulfi‘de. The el‘ect rost at

Wﬁr’éﬁ)ha’vé ﬁ?st%ﬁrfﬁ&lsl(ﬁqr RirBRESY38L) defhni El?eir%{gﬁﬁ) bfeHO P38t in which

viewed I n horlzontal secti on.

the 3d1§éh\é}gecelfebtlr$c%5 “3fard AT 4 ANged afnd hesdQasty % Glinction as

the electrostatic filter (33). The catalytic fi

elbdfbdel SultRLE oﬁng a@,e tHRRChAke Ofle@rddROEUEPL™Thys, the discharge
structure and  asma cata yst supported on the

eldstfdars %4prr59§d19§$1%n{'rﬁ‘feesﬁ1'pﬁ$ﬂ phtde4lh @rea:!}%getp @@&Ea{n@iﬁﬂy parallel

phot ocat al'yst e plasma catal yst further activates

tolth€ elRb @ Ysuh BRG d\Re &&%r%%%désﬁ@ﬂ V&uree %%fc%rss(uﬁ)b‘are arranged

as electrons, ions, ozone and radicals) In't

atl @EN{HRE HhE l@\!\/&sﬁ?ds genghaiethe oudic? CRiBBed u2H N6 ﬁthbetween the

di scharge device (40) to pronote deconposition’of

cMRER %Q@H@d&@ﬂ? Qﬁ&ﬂie%le%ﬁ‘édé’ﬂélﬁeﬂlﬁsgo "RQHR réhﬁ)otlﬁ‘nén@% & spacers (46)
air. The plasima catal yst may a manganese- based

ar6 3h Yt ins@atdRDp G ARl THaS ch?sagﬂg Qrceﬁm‘ﬁa&ﬁhﬁ(&t (B) between

of these kinds added wth n ad such as

he &ipk Bf ring
o A A S

[0DSOf I 'ﬁh@gtﬁéctﬁ)'sfatlglfﬂ’(&r(gé)z@ phsitioNRr i Y @RehsiRM (ﬁ' the discharge
representing a gas to be treated is passed through the

deéiide (¥09.S aPRY N ctrostatic filter (33) collects relatively small dust electrified by the

ionization part (32) on the upstream surface and supports a photocatalyst
(photosemiconductor) on the downstream surface. The photocatalyst further activates
highly reactive substances (active species such as electrons, ions, ozone and radicals) in
low temperature plasma generated by discharge in the discharge device (40) to promote
decomposition of the hazardous components and odorous components in room air. The

photocatalyst is, for example, titanium dixoxide, zinc oxide, tungsten oxide or cadmium
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15 (25) in the casing body (21). In this state, a high
voltage is applied fromthe power source (45) to the
ionization part (32) and the gischarge devi ce (40).
[0033] When roomair is introduced into the casing
body (21), relatively large dust in the air is
collected by the prefilter (31). The room air passed

sl QUIIhet st atil |f'lt‘éf @33 abd Qﬁﬁed prosey ditkM®hich is corrugated when
ionization part (32). AS a result of discharge cause

VI@%@@@%I{%@%&]@@U on 20 wires (35) and the counter
el ectrodes (36) in the ionization part (32),

[o@@hpt ¥Rl Mt Fi1edUdl) id Brddped P AP ddvinduSaif! (ﬁqhs lefdcBFstatic filter
The room air” contaihihg the electrified dust flows

(3@?""'&["1?6 cattglgn@ et (393 ﬁsaﬁl'age bt HJ%e Iﬁ%)mla&fda hdie g(comb structure and a

ectrified dust 1s’collected by the electrostatic

plfaérhﬁ %étaly(sﬁé’«) ohg@gé]thé Ehrfzﬁ@ oq}'t%pﬂ;'égﬁatgﬁé{' CEll&“tﬂ% abb@escribed

tenperature pl asma has been generat ed 25 streaner

Hgt&?atﬂzﬁ%ﬁeﬂﬁ cattggstdfumgaﬁcgﬁfaﬁg fhd ﬁ%ﬂ%refaﬁwe &idtances (active

t he count er The | ow tenper atu

;%lcﬁ§ By cHERE 'éf?:(:ﬁgnsbﬁoﬁg‘ CoZding CIHA" SR AR € HeH Dy ft%ﬂ#ﬁ‘ature plasma

ownstream toget her Wlt the roomarr. 9 [0035

el ﬁe&@é(lﬁl:% B BRNBisG0R %@BE‘@[C@ Igﬁp ﬁﬁﬁﬁé \ﬁ%composmon of the

subst a ve specl es Upo ont ct Wth t

%z%%@'c!im pbitatd U dérdga gﬁggﬁerﬁyﬁ%ﬂﬁcﬁ§ dﬁﬁ%mcatalyst may be

azardous® conponents an or ous conponents cont al ned

a H&n%ﬁ%sé—ggﬁh%la alysm%b%é.‘fleﬁﬁ)és\éﬁ c§tQF§/§i &Szhcartﬁ%itbf thse kmds added

trostatic ter ( they are er activated

wﬁ}{ ah'&ﬁsc?ﬂé%t%ﬁ&i@s'a)éﬁ@até&‘@ Lted 5 on the el ectrostatic

fil to pronote t deconp05|t| on of the
[d03Z rdg%lﬂg@ggg‘%gys conmponents in the roomair.

Furt her ctive species diffuse entirely into the

pe ERE TR SHK R VL I T SUPERT 29D, Mo, ORIl A blower 26) s
whil§fl SRPRnt Q?r sehivld £ gés' tbtb%rtre(aéﬂ)ls pé’é@@cﬂth}&fgh&mé hif Passageway

speci es reach the cata ic filter , they are

MWth%%n%DB%Qtl?d ﬁl%fg%&%r%% %Jl?agxt eﬁ{bﬂ@?’ gﬂfi pgwer source

odor ous co nts to a 10°gre ter

(Jsb‘kcﬁth@‘?&ﬁ%tﬁaofﬁaﬁ (32LRdahL di'séha?%é dlé&‘l& 4fjy, removing the

dast hazar conponents an Oor ous’ conponents,

t [
[0’ @% L\gﬂ?‘ﬁ?"%ﬂ‘ﬁ? }S?“ﬁ‘z‘%g@% Hte gﬁeg Jvﬂ\igm@ (bg% kﬁ‘[ﬁgxg%m]vé’l@%}‘gg Qust in the

a1r %f(tcﬁfét:t%d tﬁé‘rgfé‘fli'ltgp 1) 15’”?@&)%59&19 a§s@d Eﬂ?bu?gh the greﬁlter (31) flows

nbodi nent ; I schargé devi ce [ ectrostatic

to_f\ﬂalrci e {oﬁé)atl?ﬁggrt f{‘Sﬁat al vl ké‘suft'cjftcf?gché.t%é)caﬁé'eﬁ lﬁz‘i&r@ghgﬁlg ionization

i n sequence € upstream side of the flow of
wires (35) and the counter electrodes (36) in the ionization part (32), relatively small dust

in the room air is electrified. The room air containing the electrified dust flows toward
the electrostatic filter (33) and the electrified dust is collected by the electrostatic filter
(33).

[0034] In the discharge device (40), low temperature plasma has been generated by
streamer discharge between the discharge electrodes (41) and the counter electrodes (42).
The low temperature plasma generated by the discharge device (40) flows downstream

together with the room air.
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roomair. Therefore, active species contained in

pl asma generated by the di scharge device (40)
sufficiently diffuse into thegair with the air flowin
t he passage of the active species through the

el ectrostatic filter (33) and then reach the catalytic
filter (34). In view 20 of the above, the entire face

[00B 5} hq}l@@bﬁltb‘lﬁﬂ&aﬁﬂ‘é REmb 34ntalb hagly Hakiveribk@nces (active species).
resulting int achi eved satisfactory air purifying

Upéh feohenGgth 118038 @irnae hizBlyeldatiivatilytnets tbdtihpRs thazardous
the inactivation of Tergens are carried out in the

&ﬂ?ﬁﬁﬁ% @Al cABtduy @oﬁ@sﬁérﬁsscdlﬁalﬁéwﬁ thO foch 85! I Bfedlth€ active species
ter (33), this does not cause the problemthat

reh&i e ARGroRtatie TURP B33VBhes QAL fifthel %ﬁa&ﬁ%y%é ﬁﬁé’tﬁbzﬂglyst supported
mai nt enance, such as’'the 25 repl acenent oOf

or? {h%céléc%%gt%hb i1kt tiﬁ o pRothote TE éaﬁﬁﬁghﬁon of ﬂféeha%h%lbué find odorous

he air is renoved” 1mediately b re the catalytic

ccﬁhﬂ;érﬁ‘eﬁts( 3he ﬁﬁhﬁ af@NFaRhéRiIE Yclfe YRRlest digfusaeaintly Gnto the air
activity from being deteriorated due to the adhesion

pRbaddual, (29 ih bR SRLR Witk afdulve @ﬁec(&@mugm{e%@&%st&g hﬁér (33) and

Enbodi ment’'s> I n addition to the enbodi rent describ

th%@ ‘i’é/a%h thd @atﬁ’lSn% &NEr {33y nWh@H tlﬁ'éaé/cu% s;f"&:?é?sfrb&%rtﬁg cﬁtﬁlytlc filter (34),
For exanple, in the foregoing

h%ﬂr%’éj h‘fﬁ%ﬁ‘tmorte Q@tl\@it&?w &ofd ﬂoﬁ}e fHe! Ha%rd()@lnd 8datedc@iponents to a
a dust collecting part. ternatively, an electrica
QQM§}eggﬁJectlng menber, such as a duct collecting
plate (an el ectrode pl at e), or any other dust

[003k] €qhi g hidnh&! tHBYroBf YReH. pldtdilby! Rridend Qi'ieegl%tnglazardous
enbodi ment, the provision of tﬁe |on|zat|on part (32]

ccﬁﬁﬁ&i@ﬁtst Bﬁi 084864 TebfrpeAtt®Narf theh! &ﬁl‘tﬁé@ldﬁtéﬁ@lﬂonﬁjlﬂﬁé air blowout
inthe air, and the electrified dust is collected

obditng @S] FRYLAkiGed lrteowiIay), Hovever, the

|on|zat|on part need not necessarlly be provided. 10

F I_ptHe of BRBodARmE NO ionization part is provided,
dus can be ionized by the discharge device (40). As

2. T Axbidingl (o) GEOIARIEA 1aCildrhi! IR (0L RBRIstac® fiter (33)
hi gh dust col lecting effect by utilizing't

aﬂ«PQ bé@rytﬁarm&& ($4Sdre YR %dt Esedhieh %ﬂ%t&eaﬁs&@mﬁ%me of the flow of
Furthernore, 'si'nce wt hi s 'structure the di scharge

rd@Yiage (Mh@erde, H&ﬁde gei@scontHh&C h@&n%nﬁaééneieﬁéd by the discharge
el ectrical dust collection, an air purifiér comnbining

d@ﬁcea?fﬂ) @Hfﬂcﬁéﬁ'tl? thfH&Cﬁl't(Pﬂleuﬁf QSthRhaaFelov 3n Wel Pasgdbedif the active
purifying function using electrical dust collection

spfe@ids %oﬁgﬂﬁe%%’&@&hm fiﬁ&d@]&) dnidr thBe Fam ﬁme dafhl)ttf&eﬁlter (34) In view

foregoi ng enbodi nent, the catalytic filter

oPBRGboTRIRE 'eﬁﬂlreSfH&pr i dahByiRonIté (Bh?éﬁ‘@ctﬁéfya%bf%a resultmg in the
such as ‘a catal yst of the manganese fanmly, "a

adhd b ¥adstRfody g RIEGIe perBhAlcef am |y etc., is

di sposed downstream of 't he di scharge device
[0038] Since the elimination of fungi and the inactivation of allergens are carried out in

the passage of active species through the electrostatic filter (33), this does not cause the
problem that fungi and allergens may scatter into the air during maintenance, such as the
replacement of the electrostatic filter (33). Furthermore, since dust in the air is removed

immediately before the catalytic filter (34), this can certainly prevent the catalytic activity

from being deteriorated due to the adhesion of dust to the catalytic filter (34).
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(streamer discharge part) (40). However, instead of

using the catalytic filter (34), an 20 adsorptive

processi ng nenber, whose basejpaterial supports

t hereon an adsorbent, such as activated carbon,

zeolite etc., may be di sposed downstream of the

di scharge device (40). Such an adsorptive processing
[0mBpber<@WscEMbodiiRhats conponents and hazar dous

conmponents in the air and thus functions as a reaction

fielhs bitRat to/ches pRbbEENdN® ddsaiBdeatbdiR, thé §@a¢seBNinw@htion may be
air. Such an adsorptive processing nenber represents
cédfpueat &l fptlows.part 25 herein. [0043] It should be

noted that the foregoing enbodi nents are nerely

[E@MaTP! Ry e‘ﬁ’ﬁlhfié, irfihe feEEeint] cAliodiRER] krasttiRbdtia ifteNA3) is used as
intended to limt the present invention or the extent
adbstlchllepilg gt | Qigeradttelis @5 dldiei@@tust doNEMIMERhSber, such as a duct
APPLI CABI LI TY [0044] As described above, the present

colBéanE bR (ah le@bdE phaf), G hingiothd? Wikt doBectidpChlvtiny Be used.
streaner discharge part that generates plasma by

[(B14N BaMB th Foredah @ embadiarhalivd %)fbvﬁi’dd oft t'ﬁétioni.@atﬁﬁl_(iﬁﬂg 83) allows the

the treatnment of air using active species contained in

eleb@ifRhAGB RNMvalydinsdll dw:Pid fetdiNand aid elbdiffie® alidtq€ tSllected by the
dust in the air. 12 CLAIMS 1. An air purifier

cleOdiAtRd Allerd(33)." CAGREV] BehdhB8tiRAphrt (26d nSEAK AN be provided.
pl asma by streaner discharge, a catalytic part (34

ANORThE ke tvitRrd hé& adriBiton Partdh proi8dddd dadtichy Be SRBEIESy the discharge
contained in the plasma and a dust collecting part

dé39 (41! | astd RGuHUEle disctRRiti! filter WBSY 84 ckiiBitSE hRA®RIst collecting
di scharge part (40), the dust collecting part (3 and

effb® byCadlading tife RAlAtibBHF dakeudhgd %lw@igcﬂaﬁ%es 8EHEN E40)f I Pithermore,
the upstream side of the air flow, and the dust

siaeed et k19 seacturd &) disshdrps MRdicef (48D ieh@tibed 6ala dissharge part for
collecting menber. 2. The air puritier of Caiml,

OB B ST i RS 00 B SRR o
with an air purifying function using electrical dust collection can be made compact.

[0042] Furthermore, in the foregoing embodiment, the catalytic filter (34), whose base
material supports thereon a plasma catalyst, such as a catalyst of the manganese family, a
catalyst of the precious metal family etc., is disposed downstream of the discharge device
(streamer discharge part) (40). However, instead of using the catalytic filter (34), an
adsorptive processing member, whose base material supports thereon an adsorbent, such as
activated carbon, zeolite etc., may be disposed downstream of the discharge device (40).
Such an adsorptive processing member adsorbs odorous components and hazardous
components in the air and thus functions as a reaction field of active species to promote the
treatment of air. Such an adsorptive processing member represents the catalytic part
herein.

[0043] It should be noted that the foregoing embodiments are merely examples which

are essentially preferred and are not intended to limit the present invention or the extent of
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