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[ 0001] The present invention relates to a fine particle diffusion

devi ce That discharges fine particles and diffuses theminto a room
The present invention also relates to a fine particle diffusion

devi ce that discharges ions and diffuses theminto a room Background
Art [0002] A conventional fine particlei1diffusion device is disclosed
I n patent docunent 1. In the conventional fine particle diffusion
device, a blower fan is provi ded spEidIFICAAIoNCc! osure in which an
outlet is opened in its front surface, and the blower fan and the
outlet are coupled to each other by an air blow path. A fine particle
generation device for generating ions that are fine particles is

arranged wi t hi FIvheARTICREDYFREEION DEVICE

Technical Field
[0001] The present invention relates to a fine particle diffusion device that discharges
fine particles and diffuses them into a room. The present invention also relates to a

fine particle diffusion device that discharges ions and diffuses them into a room.

Background Art

[0002] A conventional {ine particle diffusion device is disclosed in patent document 1.
In the conventional fine particle diffusion device, a blower fan is provided within an
enclosure in which an outlet is opened in its front surface, and the blower fan and the
autlet are coupled to each other by an air blow path. A fine particle generation
device for generating ions that are fine particles is arranged within the air blow path. |

[(0003] An air current generated by the blower fan flows in the air flow path, and the
air current containing the fine particles generated by the fine particle generation device
is discharged through the outlet. The air flow path is formed to extend in the lateral
direction, and the air current discharged through the outlet extends in the lateral
direction, with the result that the fine particles are diffused into a living room. In this
way, positive ions and negative ions are supplied to the living room, and thus it is
possible to kill airbome bacteria within the living room.

[0004] Patent document 1 also discloses a configuration in which an air flow path that

is divided into upper and lower portions is included (see Fig. 20). In this



[0003] An air current generated by the blower fan flows in the air
flow path, and the air current containing the fine particles *
generated by the fine particle generation device is discharged
through the outlet. The air flow path is formed to extend in the

| ateral direction, and the air current discharged through the outl et
extends in the lateral direction, with2the result that the fine
particles are diffused into a living room In this way, positive ions

and negative i aosfigutaios,\fielpatidlet aretdisehargedithgudtogautiaWicl MbtSthéyt exkedd in
possible to kill airborne bacteria within the living room

[ 0004] Pat ent dahaivetidal direkion dihes RSB FrteRR QBRI vkl £Bmaich
air flow path that is divided into upper and | ower portions 1s

i ncluded (see Fhd they @tend fiork BipSo bottork with&OBE igHE Rlolon, fine particles
are di scharged through an outlet such that they extend in the

vertical direction. Thus, the fine particles are diffused into a
living roomsuch that they extend fromtop to bottomw thin the

l'iving room ReteptafafdockRen®ent Patent Docunent [0005] Pat ent
docunent 1: Japanese Patent No. 3797993 (Pages 4-18 and Figs. 1 and

20) Patent Document
[0005] Patent document 1: Japanese Patent No. 3797993 (Pages 4-18 and Figs. 1 and

20)

Disclosure of the Invention
Problems to be Solved by the Invention

[0006] However, since the conventional fine particle diffusion device discharges fine
particles of substantially the same concentration to a living space and an area above
the living space within the living room, a sufficient number of fine particles such as
ions may not be supplied to the living space. In particular, in a floor or the like
where 2 living room has a high ceiling, fine particles such as ions are diffused to the
upper area where there are no people, and the number of fine particles in the living
space is significantly reduced. Hence, a problem is encountered in that it is
impossible to sufficiently obtain effective effects such as sterilization and relaxation
resulting from the fine particles present within the living space. The same problem is
encountered when fine particles, other than ions, of an aromatic substance, a
deodorant, an insecticide, a bactericide or the like are generated by the finc particle
generation device.

[0007] Since the air flow path is formed to extend laterally, an air current bends and



Di scl osure of the Invention Problens to be Solved by the Invention
[ 0006) However, since the conventional fine particle diffusion device
di scharges fine particles of substantially the sane concentration to
a living space and an area above the living space within the |iving
room a sufficient nunber of fine particles such as ions may not be
supplied to the living space. In parti.gular, in a floor or the |ike
where a living roomhas a high ceiling, fine particles such as ions
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[ 0008] An obj ec ent| oy ide a fine
particle di ffué‘fpg’# éﬂ%gﬁﬁ‘%ggéac%%ﬁ csmllj eélﬁ °F‘9 gl%gqrsanpm% particles
to a living space. Another object of the present invention is to
provide a fine particle diffusion device that can sufficiently supply

ions to a livi %agpﬁggol@mgtﬁgpm%phance a sterilization perfornmance.

[0009] To achieve the above objects, according to the present invention, there is

provided a fine particle diffusion device including: a first outlet through which a first
air current is discharged upward; a second outlet which is arranged below the first
outlet and through which a second air current is discharged to a space below the first
air current; and a fine particle generation device which generates fine particles. In
the fine particle diffusion device, the fine particles generated by the fine particle
generation device are discharged, and the concentration of the fine particles
discharged through the first outlet is lower than the concentration of the fine particles
discharged through the second outlet.

[0010] In this configuration, the first air current is discharged upward through the first
outlet at the upper portion, and the second air current is discharged through the second
outlet at the lower portion to the space below the first air current. The fine particles
generated by the fine particle generation device are included in the second air current;

the fine particles are supplied to a living space or the like within a living room. The



Means for Solving the Problem[0009] To achi eve the above objects,
according to the present invention, there is provided a fine particle
di ffusion device including: a first outlet through which a fast air
current is discharged upward; a second outlet which is arranged bel ow
the first outlet and through which a second air current is discharged
to a space below the first air currentsaand a fine particle
generation device which generates fine particles. In the fine
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particle diffusion vi'ce con ed as descri ove,
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[0012] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the speed of the first air current is higher than
the speed of the second air current.  In this configuration, the slow second air current
is discharged to the living space, and the fine particles are supplied to the living space
without the wind being sensed by a person. Moreover, the first air current reliably
forms the air curtain.

[0013] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the second air eurrent is adjacent to the first air
current. In this configuration, the fine particles included in the second air current are

supplied to the far parts of the living room by being drawn by the first air current at



[ 0012] The present invention is characterized in that, in the fine
particle diffusion device configured as descri bed above, the speed of
the first air current is higher than the speed of the second air
current. In this configuration, the slow second air current is

di scharged to the living space, and the fine particles are supplied
to the living space without the wind hg.ng sensed by a person.
Moreover, the first air current reliably forns the air curtain

[0013] The presapdlobavmidon is characterized in that, in the fine
particle diffusion device configured as descri bed above, the second
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portion of the first outlet is higher than the speed of the first air curcent discharged
through the lower portion. In this configuration, as the first air current faster than the
second air current moves upward, its speed is gradvally increased. Thus, the
disturbance of the air currents is reduced.

[0015] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the second air current is discharged through the
second outlet such that the second air current extends in a vertical direction. In this
configuration, the second outlet extends in a vertical direction, for example, in the
form of a hom, and thus the fine particles are diffused vertically.

[0016] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the second air current is discharged through the
second outlet such that the second air current extends in a lateral direction. In this
configuration, the second outlet extends in a lateral direction, for example, in the form
of a hom, and thus the fine particles are diffused laterally.

[0017] The present jnvention is characterized in that, in the fine particle diffusion
device configured as described above, the first air current is discharged through the
first ouflet such that the first air cument extends in a lateral direction. In this
configuration, the first outlet extends in a lateral direction, for example, in the form of

a horn, and the air curtain is reliably formed by the first air current.

[0018] The present invention is characterized in that, in the fine particle diffusion



devi ce configured as descri bed above, the first outlet is divided
into an upper portion and a | ower portion, and the speed of the first
air current discharged through the upper portion of the first outlet
is higher than the speed of the first air current discharged through
the I ower portion. In this configuration, as the first air current
faster than the second air current noygs upward, its speed is
gradual ly increased. Thus, the disturbance of the air currents is
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[0020] In this configuration, when the blower fan is driven, the air currents flow in the

vertical division passages, are smoothed, contain the fine particles generated by the
fine particle generation device and are discharged through the outlet. Here, the air
current at the upper portion of the outlet functions as the air cu‘rtain, and the fine
particles included in the air current at the lower portion are supplied to the lower
portion of the living room.

[0021] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the fine particle generation device is arranged in
the vertical division passage at the lower portion. In this configuration, the fine
particles are included in the slow air current discharged through the lower portion of
the outlet, and are supplied to the living space without the wind being sensed by a
person.

[0022] The present invention is characterized in that, in the fine particle diffusion

device configured as described above, the air flow path extends upward from the



devi ce configured as descri bed above, the lateral width of the first
outlet is sufficiently greater than the height of the first outlet.
In this configuration, the air curtain is reliably fornmed by the
first air current. [0019] The present invention is characterized in
that, in a fine particle diffusion device that includes a fine
particle generation device for generat.isng fine particles and that

di scharges the fine particles through an outlet by driving of a
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provided fo extend from the vicinity of the blower fan; the wetted perimeter (a
perimeter surrounding a cross section) of the cross section of a flow path is increased
due to the verlical division passages. Hence, the air currents are affected more by the
viscosity than by the inextia, and thus the air currents are more likely to move along
the wall surfaces of the vertical division passages. Thus, the separation of the air
currents is reduced and the air currents are prevented from being disturbed

[0024] The present invention is characterized in that, in the fine particle diffusion

device configured as described above, the air flow path is provided with an upper wall
having a curved surface portion and a lower wall having a curved surface portion,
extends upward from the blower fan and bends frontward and extends to the outlet
from the upstream side of a position intersecting the center of the curved surface

portion of the upper wall and the center of the curved surface portion of the lower wall

to form the vertical division passages.

r



bl ower fan and bends frontward, and the air flow path extends from
the vicinity of the blower fan to the outlet to formthe vertica

di vi si on passages. [0023]In this configuration, the air current
flowing in the air flow path flows upward, bends frontward and is

di scharged through the outlet. Wen the air current flow ng upward in
the air flow path bends frontward, it_goves upward due to the inertia
thereof, and thus the air current is nore likely to nove apart from
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- 9 - indicates the front of the rotational direction of the rotor;
the outer circunferential side indicates the back of the rotationa
direction of the rotor. In this way, the speed of the air current
flowng in the vertical division passage at the upper portion is

i ncreased due to the centrifugal force. [0027] The present invention
is characterized in that, in the fine particle diffusion device
configured as described above, the vertical division passages have a

vertically incr.easj ' orti.on.that. I eases. the w dth thereof
as the verti cal'ﬁ/}&ité%gl?e\g%ogl; %&Hwoﬁtlﬁn%gﬁcp%&@?r@f‘?&gh‘?? i ?Fﬁ%t{ai %%’m
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configuration, th ir current flowng in the vertical division
portion is gra&ﬂ%ﬁl@e%cﬁﬁéfﬁ?g%rﬁen the vertical direction by the
vertical l y. jngreasi wi dth. portiaqn, and .is discharged. through_the
out et sudt0Pfiac . M Pisieat i@ darbecionked B Bo o B nerpesi itfsion
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the lateral directi.on. _C{-ﬁnce,, the areas of | orgi ons of the upper and
| ower wal | sur fEEGEng Piqth gortiay that increggey, the; viAth Jhereod ge thej yerticalh eteasiggt h
the air currents flowing in tfhe ir flow path are increased, It is
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direction without, the ajr currents separating fromthe wall surfaces
such that the &FATCHFREH%veEirel fAyectipn grdiibe aipss $retionpdhe werisallivineieasing
wal I s of the ver Lcal.division passages. [0029] The present invention
i s charact eri z & ROERE (PerPEIGHiAS t thecrinshrienicls dommed iy dheothapredd & daterally

configured as descyi bed above, the vertical division passages have,
on the downst r E4fH Lof the verti cally increasing width portion, a

laterally [b&cﬁlﬁ easi nI% t}\{lvis gctn guration, the air current flowing in the vertical division portion is
gradually extended in the vertical direction by the vertically increasing width portion,
and is discharged throngh the outlet such that it extends vertically. The cross section
of the vertically increasing width portion is formed ix; the shape of a laterally
_ extending slit, and the upper and lower walls are long in the lateral direction. Hence,
the areas of portions of the upper and lower wall surfaces of the vertical division
passages in contact with the air currents flowing in the air flow path are increased. It
is therefore possible to extend the air currents in the vertical direction without the air
currents separating from the wall surfaces such that the air currents easily flow along

the upper and lower walls of the vertical division passages.
[0029] The present invention is characterized in that, in the fine particle diffusion
device confignred as described above, the vertical division passages have, on the

downstream side of the vertically increasing width postion, 4 laterally increasing width
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- 10 - portion that increases the wwdth thereof as the laterally
increasing width portion extends fromthe upstreamside to the
downstream si de and that extends an air current in a latera
direction. In this configuration, the air current flowing in the
vertical division portion is extended in the vertical direction by
the vertically increasing width portigpyand is extended in the

| ateral direction by the laterally increasing width portion, and is
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Phe. upstr eam o dEophePlate s LREShira At by ey Hedarag pidfl
e TR RO
e enns Aohos AR oSt by Bl 5 B e By oy e
i ncl udi ng the fliatF%arti cles is extended by the vertically increasing

wi dt h portion. 1] The present invention is characterized in
ticle diffusion, device configured as described

that, int ine p { € 1 be
above, t he[h%aé]er al | @L‘? RIS 05 SVRREQRI 18 cherpbiierd it hals 1 the fineamartide diffusien n
passages that | ateral di vi de ea of the_ vertical, djvision .
passages, and t47¥% ?ﬁﬂééfﬁfi 3 deSHToeq o gt theveriigel ¢ivision pasgagss paying the

i ncreased as t t hi, passaﬁﬁ xtends fromthe upsireamside to the
doinst r eam si de'®PATEN; 80Ty i%‘ﬂf%ﬁ‘i‘@ﬁ?d FIEInSF PEYIASE Wil negRweGh POTiRie
| eft and ri ght Il surfaces of the thin passages_in contact with the
air currents flSREHEFTSH @%Pﬁﬁlelﬂ?ef 8¢ RSTAR eI ipnfine particls; gengsation dgwee
that laterally .divide the vertical %ivisi?n passaggs are increased.
't is therefor d° P8I Pr1he BRsasp side thegeof. Iy dng eqniigyrationyihe ajr purreps is

| ateral direction without the air currents sepa[eating_frbmthe wal |

surfaces such tHBIWEhand,pogiaad, eifies op | the, fine gRLClengeopistion dedcer prgpR the

wal | s of the thin passages. .[ 0032] The present invention is .
characterized i‘WSt’EeE’Htsfde’i ar‘?at efﬂ?“rfgeega?f Bﬁe@}ré"ﬂ?"ftfsl}g?r‘c’ﬁﬁe%g’\?ic%emaﬁ‘m of
configured as descri bed above, the fine particles, generated by the
Fre parthcl o AoiseROReGRY D Tner IS AR GR SORFR. A BF GHFERS
substance, a d%ca)t %c?u%ﬁg tﬁlenﬁx{enpsé?tﬁ:iels ?sl egt%nc?eg%y %et\)\%ftitcgﬁyl igclzrga%i'ng width portion.

[0031] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the laterally increasing width portion has a
plurality of thin passages that laterally divide each of the vertical division passages,
and the Jateral width of each of the thin passages is increased as the thin passage
extends from the upstream side to the downstream side. In this configuration, the
areas of portions of the left and right wall surfaces of the thin passages in contact with
the air currents flowing in the air flow path through the thin passages that iaterally

divide the vertical division passages are increased. If is therefore possible to extend



[.L0033] The present invention is characterized in that a fine particle
di ffusion device includes: an ion generation device including a
first ion generation portion that generates one of a positive ion and
a negative ion and a second ion generation portion that generates the
ot her of the positive ion and the negative ion; a blower fan; and an
air flow path that guides, by driving pf_ the blower fan, the ions
generated by the ion generation device to an outlet In the fine

particle diffusjion deyice,, the air £l ow.pa i.ncludes a plugality of
ot er ol Cdtvi oi i S REUE B g Sl e i VRl e P Gl esPeliug o e

| at eral divisign.passa tend fr the upsireamside to. th )
downst r eam si d&V LS wgﬂ?ﬁat i '@gggh?‘ﬁtaéq“ |t\5@f*%a??§ rbﬁ’é Wafls f’ﬁéhe thin
positive ion andsyée negative ion flows in each of the lateral

di vi si on passa8%§.g f'0034] In this configuration, the air current

flow ng i air flowpath is discharged through the outlet by the
driving OHO‘H?E bl ovxttfe PSR YOUPhE FRaAc quddBrfgatﬂ"l‘?eth%{ efPP'ES‘Wep%%WOF‘s
divided in the,ateral diyectiaopn by the |ateral divisiqn passages;
for exanple, t ﬂ%“?f’océ’f’#g“&'ié{?sdlﬁscﬂg‘?ﬁie%’aifee@ Yeppiicles geaerated By dsriie pevtisls
portion flows in one qf .the |lateral division passages, and the
negative ion gEMETAHPRACHS lPﬂ‘éd%s"’éﬁ(?Hﬁ of Phiogetfer aratisFubseanes. gricpdosans ann
anot her of the_ lateral divisiqgn passages. [0035] The present invention
i s charact eri zB§°GR9¢ Ak baptarigigie e particle diffusion - 12 -

devi ce CORB' Tred aﬁ}descrLbed_abpve, one of the first and second ion
generatio (bg t i onsIHePrEFRidR Ao charcistized dthatyr fine particly diffsion device
di vi si on passag_ﬁis or in the vicinity of an open end of each of the
lateral divisi B UPSsSRgien ssAereton davice; nslnding & st ion eensefion postien dhat
configuration, for exanple, the first ion generation portion is
arranged in onBTERaleE Hﬁgg%ﬁ@lsléﬂ’e grgnd Beeapirsenyla sepnad dorezepesationippaion on
flows therein, and the second jon generation portjion is_arranged in
anot her of t hethfbgeaprates thepiner Béfhi)ﬁ%s%’@é@ e dha negative dape B PoWenfns Ind s
therein. The first io eneration portion is arranged in the vicinity
of the open en®f’ ﬁf’wé’ﬁ ta3t epies, Py AEYIRE ofithg blowshtapaEs inge gensrrtedrhy the jon
inflow side and the peositive ion flows in the |ateral division
passage; the s%‘??&‘ﬁﬂ°4p 16§ &t Wtlpto n e fipgyparticle diffugienydayicpthe sieflow path
vicinity of theﬁ@ﬁeqﬁénd'Of not her of the lateral division passages
on the air infPERFSRIUAIY of falers) didsion passages Whasoatara] wigfhs qug desregsed as
di vi si on passage, [ 0037]. The present_invention is characterized in
that, in the f‘glﬁgt%%rdﬁl%?rbpaéﬁagqsl%qe%ﬁom the upstream side to the downstream side and

which are divided laterally, and one of the positive ion and the negative ion flows in
each of the lateral division passages.

[0034] In this configuration, the air current flowing in the air flow path is discharged
through the outlet by the driving of the blower fan into the living room. The air flow
path is divided in the lateral direction by the lateral division passages; for example, the
positive ion generated by the first fon generation portion flows in one of the lateral
division passages, and the negative ion generated by the second ion generation portion
flows in another of the lateral division passages.

[0035] The present invention is characterized in that, in the fine particle diffusion



devi.ce configured as descri bed above, polarities of the ions
generated by the first and second ion generation portions are
switched every predeterm ned period. In this configuration, for
exanpl e, the positive ion generated by the first ion generation
portion flows in one of the l|ateral division passages, and the
negative ion generated by the secondjfaq generation portion flows in
anot her of the lateral division passagées. Wien the predeterm ned

peri od el apses,, the negative . on, gener at ed the first ipn .
enerat | on por FPUT TRERTeH 4 dRERGA THRES o8¢ of e st Sieonsblba et g
the positive ion,.generated, by the secaond ion.generation portiqn flows
- ahother | of | PREORS BSE PR aA L Q! s e pr Bisinty o
invention is characteéééedh%p that, .in the fine gantj | e di ffusion
devi ce conf i guPeepeRendetearh ofdhe laeral divisio passages o1 e BHOVSEGs in one
of the Iat@@ﬂ$ - 13 - divisign ass%%es diacent to each other and

t he negat i on f | hikisichnheption. dorexafiplefhe Hesf lon grperation gpyion i 477aagsdn
passages. In this c%$fiquratLonﬂ t he posiéive i on and _the negative
ion are di schafy®Rf ¢k B letral diyision dpssasss auf Acepositiveiien Sowh tskds apk the

[ 0039] The present, jnvention is characterjzed in that, in the fine
particle diff u&goend 8 \gepgation fortign dberangedripsaptheref thplsteeal divifiors pagsages
and second ion generation portions are arranged either in each of the
lateral divisi 8% tBaseaesiopflovnibernia. ks fptign gamergtiongpaiondhirasgeddn g

of the lateral djvision passages on_an_air inflow side, and the first
and second i onvi@#Eehthearemend; of oag obibe latgral Sivisiercpagsages apgthe aif idlaw]sids
this configuration, the positive ion generated by the first ion
generation por &dthe Ppetike iop flgne imthe datsal) diyisipn pasgisg; the seropd ioyggawationn
t he negative ion generated by the second ion generation portion flows
in anot her of P¥EO} it BrapEeddp \hesYigpthelsha gpan Bnamiﬁn@thﬁ; of thedlatewdt Aivision
period el apses, the negative ion generated by the second ion .
gener ati on por P#eases PevRe pin iflow gfe pbithe pegative ieon fpws shthedatembiyisionnd
the positive ion generated by the first ion generation portion flows
i n anot her of PH&EPateral division passages. [0041] The present

invention is characterized jn that, in the fine particle diffusion
[0037] The present invention is characterized in that, in the fine particle diffusion

device configured as described above, polarities of the ions generated by the {irst and
second ion generation portions are switched every predetermined period. In this
configuration, for example, the positive ion generated by the first ion generation
portion flows in one of the lateral division passages, and the negative ion generated by
the second ion generation portion flows in another of the lateral division passages.
When the predetermined period elapses, the negative ion generated by the first jon
generation portion flows in one of the lateral division passages, and the positive ion
generated by the second ion generation portion flows in another of the lateral division
passages.

[0038] The present invention is characterized in that, in the fine particle diffusion

device configured as described above, the positive ion flows in one of the lateral



devi ce_configured as descri bed above, the air flow path is provided
with a left wall having a curved surface portion and a right wall
havi ng a curved surface -portion and extends toward both sides, and
open ends of the lateral division passages on the air inflow side are
formed on the upstream side of a position intersecting the center of
the curved surface portion of the |left;qwall and the center of the
curved surface portion of the right wall. [0042]1In this

o Pl Oy clrfontabsn Gl B0k folc el 40 Feilide 10 BLPRIRAMer B e
f ] ~ " : left and rjgh
apart rromt eaﬁwe}{teﬁ‘{erail hdi\?a?rhgéégggsc.e 1P id Ifgl}q%meé%nﬁ F@e B?%g{"ﬁ ?%}ea{d %ﬁg

walls, with the“resu arr curren

I | divisi . ided d, t. dth I

From ¢ e upst r S a sk BB o P BHLERY B BhEeRe o1 of (e
d j f the lef || . : f 1. ved

Curface pOEPEn”of TR ReTeRiFt b et b r et e parbfe e

surroundi ng a gross S ction% of, ths

i f the fl th i
“noreased due 5 ERATTE A eddPek A Sul ket o siStoRPHPasEe of
i rent are | ngrREcktea pie O o e AV R R B ot ik D BTG

current are in&f
easily flows alpong t ft and right wall surfaces of the |ateral

oo 6 on s apeath h1%e 1t aRAS deSakes 8 b o SR G e st g Secone
reduced. It is.theref.ore possible to, reduce the disturbance of the

air current ant™EHCERISGR POFUORSAGAYCRABIYAFYele ur rent flowing in the air

fl th. 431 T t invention.is characterized in that, i
the. e SBTCl e dF ARG EPOIALONCE: DO Joh G Ried ot b BB don Bgation

vertical division ssages that divide the air flow path vertically
i s provided, & O&g?rﬁfzo"fsdgg?ea? lotrre} ivisign passasess a%étgc E%ﬁ%‘f?s‘%‘ﬂg"ﬁ?a?ﬁi’h
passages t hat atera‘%lﬂ.f}/ divide the vertical divi s'hoP passages on the
side of the oul'f&FCONY AT FRRE2RINPIHRR LRYWSoR  AnQifer ot the 1atrg! diIgHPastages- | s
driven, air c ents flow i.n the rtical divisjon passages and are
snoot hed. The%lh eipberqgte@aﬁeéirpﬁf‘%‘}égwest ﬁks nEgatiue t?&rgf'geé‘?tféi Hefe sespndian
device are included in the,l ateeral divisiqn, passage for in_the
downst r eam por ¥EAG PEHAE Javs ip oxg o’gflhﬁ h%‘?r%di‘%%ig% Sl Gﬁg‘]’?ﬁﬁm’e ion
present invention is,characterized in that, in ,the fine particle.

B T usi on devi E0HeBREF B 85 B8 bSupT proniove i frdher BB SHERA SRR
device is arranged in one of the vertical division passages at the

| ower portion,PZREt he speed of an air current flowing in one of the

ertical division ssages .at the, er portiqn i,s higher than the
\s/peeitl of gtwﬁgs Ir cu&iﬁﬁfg?rﬁdwe%”q ﬁu‘gg"@“?fg’reé i”i: at’iﬂl \ﬂ?"ls Bt didusion

the | ower

23]

por tcie%%é configured as described above, the air flow path is provided with a Jeft wall
having a curved surface portion and a right wall having a curved surface portion and
extends toward both sides, and open ends of the lateral division passages on the air
inflow side are formed on the upstream side of a position intersecting the center of the
curved surface portion of the left wall and the center of the curved surface portion of

the right wall.
[0042] In this configuration, the air current flowing in the air flow passage is more

likely to flow straight due to the inertia thereof, and moves apart from the curved



- 15 - In.this configuration, the air current flowng in the upper
portion of the outlet functions as the air curtain, and the ions
included in the air current at the |lower portion are supplied to the
| ower portion of the living room Advantages of the Invention
[0045] I n the present invention, since the concentration of fine
particles discharged through the firstioutlet though which the first
air current is discharged upward is |lower than that of fine particles

di schar ged t hr qughretpbfioseeanslchuhd ﬁ% ht bl Bah thdYe gl thi eheS@CRRENt A dasily

current is discharged to the space below the first current, the first

air current fUREdkBES ahe (R@aldivision Hhsdhdds aﬁgﬁohhesa&ot Sl itDRarD TS b
included in the second air current are not ffused to the space

above the |ivi %ﬁﬂéq.?stremus?de dftthd 50%%@3&@? th%tuaﬁtleyoﬁhé g 2
nunber of fine particles to the |iVving space n particular, in a

floor or the |ijkgionhetR 18e Wall hﬁtgthé%iﬁérfb%%ae%uﬂ'eg&u%é bérish ofttH@nght wall.
diffusion of fine particles is reduced, and thus it Is possible to

obtain larger effteghs ?Jrﬁ{éﬁﬂé Brriidefr afrl%%ﬁ‘d@ﬁg 4 BYENELRA) ofﬁhé‘&@ssfs&%oﬁ‘bf
flow path includes a plurality of vertical division passages th

vertically di V'tﬁ@ﬂ&\b?&tﬁlﬁ frefease@ e I 8e ?é?é?ﬁ%ﬁgmﬁ BRsRbd aﬁﬂhﬁ?ﬁﬁe aeas of

flowwng in the vertical division passage at the upper portion i

hi gh th th
| gher "t han ¢ gk he bAf Bhhndifgh SAl ofkRY ng%ﬂgﬁégigzgg%a[mﬁ&hﬂha&agean

at the | ower rtion e alr

vertical divi S'I-fég eoi‘l?eséxgﬁm%ﬁtéu% BB%OV?I%}&&EWﬂ&\% a&fgnﬁp?eﬁeana%gx Ewiile

l'iving space, thus the air rent ctions as e alr taln,

with the resul tof g% of 1€ lﬂér&f&fagleﬁg&gagghﬁd%é feg&sé&n&oﬁmmmﬂqces is

t hrough the vertic di vi sion pass wer portion is

reduced. Hencerrecqu@d f g tﬂé?%fﬁfegﬂc%ﬁ%lg 15 GORLIRE diQublRe lok Yﬁe”ﬁr %&?eﬁ? afl] ©

not diffused to the space a 't ving space, and thus

possible to Su@ﬁér%lgagﬁéﬁﬁftﬂe%h%ﬁﬁeﬂﬁmﬁfg iPfhe bik BGwRARL | CI €s to the

i vi ng space
[0043] The present invention is characterized in that, in the fine particle diffusion

device configured as described above, vertical division passages that divide the air
flow path vertically is provided, and the lateral division passages are composed of thin
passages that laterally divide the vertical division passages on the side of the outlet.
In this configuration, when the air blower fan is driven, air currents flow in the vertical
division passages and aré smoothed. Then, the ions pgenerated by the fine particle
generation. device are included in the lateral division passage formed in the
downstream portion of the vertical division passage.

[0044] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the ion generation device is arranged in one of
the vertical division passages at the lower poriion, and the speed of an air cwrrent
flowing in one of the vertical division passages at the upper portion is higher than the

speed of an air current flowing in the vertical division passage at the lower portion.



(0047]1n the_present invention, since the |ateral division passages
are provided in the laterally extending air flow path, and one of the
positive ion and the negative ion flows in each of the |ateral
di vi sion passages, it is possible to reduce the collision of ions
resulting fromthe air current curving and flowing in the air flow
path. It is therefore possible to redugg t he destroying of the ions,
supply a sufficient nunber of ions into'the |iving roomand enhance
the sterilization performance, Brief Descrjption of Draw ngs, [0048]
[Fig. 1] A per <peiticoRigralion.s e i goreent %ﬁ@mgalfﬂt ® [VBPHi ROFRRY, %h’ae‘%ﬁﬂ@e
according to a first quodinent of the present invyention; [Fig. 2] A
si de cross- sectinsHans ay theiir Shirin.3gd the dong inqludeship thereupent ol 15 lgperRapticte
according to the first enmbodi ment of the present invention; [Fig. 3]
A side cross- s@EtSPRRIES 9 helRVeHRARRMPL S Iing 990w pat h of the fine
particle diffusion device according to the first enbodi ment of the
present invention; [Fig. 4] A side cross-sectional viewillustrating
the function of vertical division passages of the air flow path of
the fine parti ddsagipges oEthednrafipre according to the first embodi nent
of the present invention; [Fig. 5] A side cross-sectional view
il lustratilA@the fulacthe preset Mveetiopepingecthe cericetgtiomoblrespagicles slischdyged
air flow path of the fine particle diffusion device according to the
first embodi methrough thé,Srshontie teropgh which S, fiptRligourght j& dijchiaged upward is
cross-sectional viewillustrating the function of the vertical
di vi si on passadpeer §fan thes offipe Pﬁ@&ﬁﬁjﬁichﬂmd thireugl thaseqond putter Gireligh Mhdshon
devi ce according to the first enbodi nent of the present invention;
[Fig. 7] A sid&eseesd agepneiris dischiargad ite the spacabelay thenbrst ensnt & fst aithe
vertical division

current functions as the air curtain, and thus the fine particles included in the second

air current are not diffused to the space above the living space. Thus, it is possible to
supply a sufficient number of fine particles to the living space. In particular, in a
floor or the like where a living room has a high ceiling, the diffusion of fine particles
is reduced, and thus it is possible to obtain larger effects.

[00446] In the present invention, since the air flow path includes a plurality of vertical
division passages that vertically divide the outlet, and the speed of the air current
flowing in the vertical division passage at the upper portion is higher than that of the
air current flowing in the vertical division at the lower portion, the air current is
discharged through the vertical division passage at the upper portion to the space
above the living space, and thus the air current functions as the air curtain, with the
result that the diffusion of the ajr current discharged through the vertical division
passage at the lower portion is reduced. Hence, the fine particles discharged to the
living space are not diffised 1o the space above the living space, and thus it is possible

to supply a sufficient mumber of fine particles to the living space.



- 17 - passages, of the air flow path of the fine particle diffusion
deyi ce according to the first enbodi nent of the present invention;
[Fig. 8 A plan view showing a laterally increasing width portion of
the air flow path of the fine particle diffusion device according to
the first enbodi ment of the present invention; [Fig. 9] A side
cross-sectional viewillustrating the ggeed of air flowng in the air
flow path of the fine particle diffusion 'device according to the
resent .invention;

first enbodiment of _the . [JF.Q.. 10] A side .. ..

G 035~ soot DBRAI v ol BF PRSER GrirHEees UpsbeHlobiinn PEets HySPHdRHS b |
flow path of the fine ticle diffusion device according tqQ the
first enbodi men%ter YWF@S{BE@%QW PF‘ﬁi«PélaPF% .hg posigve 19&@&5%%@%@9# faws
vi ew showi ng t he sslate of air, flow nsg in alivi n% roomw th_the fine
particle diffudh&hdlheclaterat digisipnmgspeest ids pastiale T rrobcy the Aellivien elhigns
pr esent invention'_gFig. 12] A diagram showing results obtained b
measuring the cBHEBR{PRIOTF SrrepieNyingand fgwpeiie e 2 flowpel. witihtherfere
fine particle diffusion device according to the first enbodi nent of
the present i nPeHil%I:Teques e desiroying oif thyrianh SwBWiayTicestpumbep Bt igphisip
by measuring the concentration of ions on a horizontal surface with
the fine parti dredivinerpem prshenbange B sigdbizption prsforeanghe first embodi nment
of the present invention; [Fig. 14] A perspective view show ng the
state of air flowng in the living roomwith the fine particle

di ffusion device of conparative exanple 1 of the present invention;
[Fig. 15] A di ZgicAResshiptipthef Prawinass obt ai ned by neasuring the
concentration of ions on a vertical surface with the fine particle
di ffusi on [§e48]14Bgot] A oriseackys view shewipe @ fipe particle diffusion device according to a

first embodiment of the present invention,

[Fig. 2] A side cross-sectional view showing the fine particle diffusion device
according to the first embodiment of the present invention;

[Fig. 3] A side cross-sectional view showing an air flow path of the fine particle
diffusion device according to the first embodiment of the present invention;

[Fig. 4] A side cross-sectional view illustrating the function of vertical division
passages of the air flow path of the fine particle diffusion device according to the first
embodiment of the present invention;

(Fig. 51 A side cross-sectional view illustrating the function of the vertical division
passages of the air flow path of the fine particle diffusion device according to the first
embodiment of the present invention;

{Fig. 6] A side cross-sectional view illustrating the function of the vertical division
passages of the air flow path of the fine particle diffusion device according to the first
embodiment of the present invention;

(Fig. 7] A side cross-sectional view illustrating the function of the vertical division



- 18 - of the present invention; [Fig. 16] A perspective view show ng
the state of air flowng in the living roomwth the fne particle

di ffusi on device of conparative exanple 2 of the present invention;
[Fig. 17] A diagram showi ng results obtained by nmeasuring the
concentration of ions on a vertical surface with the fine particle

di ffusion device of conparative exarrpllg 2 of the present invention;
[Fig. 18] A plan view showing the staté¢ of air flowing in the livi ng

roomwi th the fine icle dif 0 Vi, arative ex

of the present P’T“ﬁ?ﬂ@g&rt hA TR B2 T%l %“ﬁ%ﬂ‘\%ﬂ%\ﬁs};ﬁ{je F‘é?giﬂ”tgé"%"e tist >

obt ai ned by rreas 4 %tﬁg‘i concentration of ions on a horizontal
PqHEnt gLing

surface with tFR@ PrEfeRt MYSHRi on devi ce of conparative
exanple 3 of the present inventi on [Fig. 20] A.plan _view show ng the
state of air fH3& f%lg"L PIFR YiRK shqwingg)! 4%%%@%1115 th poflionefiths &y How path
di ffusion device_of conparative exanple 4 of the present invention
[Fig. 21] A di8gfadre ﬁ%&p ﬁ&lff'lé‘%ﬂt’%ceo%f‘%{ﬁlﬁéép %%a@b?quﬁaﬁpﬁéﬁe present
concentration of ions on a horizontal surface with the fine particle
di f fusi on devi BE¥eBPconparati ve exanpl e 4 of the present invention;

[Fig. 9] A side cross-sectional view illustrating the speed of air flowing in the air flow
path of the fine particle diffusion ‘device according to the first embodiment of the
present invention;

[Fig. 10] A side cross-sectional view illustrating the speed of air flowing in the air
flow path of the fine particle diffusion device according fo the first embodiment of the
present invention;

[Fig. 11] A perspective view showing the state of air flowing in a living room with the
fine particle diffusion. device according to the first embodiment of the present
invention;

(Fig. 12] A diagram showing resuits obtained by measuring the concentration of ions
on a vertical surface with the fine particle diffusion device according to the first
embodiment of the present invention;

[Fig. 13] A diagram shmlﬂing results obtained by measuring the concentration of ions
on a horizontal surface with the fine particle diffusion device according to the first
embodiment of the present invention;

[Fig. 14] A perspective view showing the state of air flowing in the living room with
the fine particle diffusion device of comparative example 1 of the present invention;
(Fig. 15] A diagram showing results obtained by measuring the concentration of ions

on a vertical surface with the fine particle diffusion device of comparative example 1



[Fig. 22] A perspectiye view showing the state of air rovm ng in the
living roomwith a fine particle diffusion device according to a
second enbodi nent of the present invention; [Fig. 23] A diagram

showi ng results obtai ned by nmeasuring the concentration of ions on a
vertical surface with the fine particle diffusion device according to
the second enbodi nent of the present jpuvention; [Fig. 24] A
perspective view show ng the state of air flowing in the living room

with a fine par device accordingtoathird enbodi ment
of the present thkxgseq{%ﬁéﬁgh I on; . 25] A side cross-sectional

vi ew showi ng a [[%grﬁ% Rg% thEdiGe Pe fsﬂabﬂgﬁg%%{e%g]aﬂiﬁ% %n]ﬂ %e hQun 189 M gttﬂ

enbodlnFnt of n I nventi on; f

I I 1,dt

bt ol e i 1y oS TRe arbid im0k bR oPloriald oiah Bt 3*%@5%;&%@?%;@&
A.di h I

Paeari ng tho aRZhS Sherdh bnopafe RERE R ARR! b Jadidie S pPialufi o Wi

I Ihgepi)ggte:‘é: | Iem((:;ll ! IIIBS I1 glgrﬁ%ee\(mt%ef\heai‘? %%ré Jcft.leg!iit%usionkéieevice otI c%mpgrgt?\%l er)TcEampIe 8f

of the present invention;

[Fig. 18] A plan view showing the state of air flowing in the living room with the fine
particle diffusion device of comparative example 3 of the present invention;

[Fig. 19] A diagram showing results obtained by measuring the concentration of ions
on a horizontal surface with the fine particle diffusion device of comparative example
3 of the present invention;

[Fig. 20] A plan view showing the state of air flowing in the living room with the fine
particle diffusion device of comparative example 4 of the present invention;

[Fig. 21] A diagram showing results obtained by measuring the concentration of ions
on a horizontal surface with the fine particle diffusion device of comparative example
4 of the present invention;

[Fig. 22] A perspective view showing the state of air flowing in the living room with a
fine particle diffusion device according to a second embodiment of the present
invention;

{Fig. 23] A diagram showing results obtained by measuring the concentration of ions
on a vertical surface with the fine particle diffusion device according to the second
embodiment of the present invention;

[Fig. 24] A perspective view showing the state of air flowing in the living room with a

fine particle diffusion device according to a third embodiment of the present



[Fig. 28] A plan view showing a laterally increasing width portion of
*fan air flow path of a fine particle diffusion device according to a
si xth enbodi nent of the present invention. Best Mdde for Carrying Qut
the Invention [0049] Enbodi nents of the present invention will be
descri bed below with reference to the acconpanying drawings. Fig. 1
is an external perspective view showng.a fine particle diffusion
device of a first enbodinent. The fine particle diffusion device 1 is
formed with anghwepight ffusion device that diffuses and di scharges
ions. The fine partlcle diffusion device 1 is provided with |eg

portions 2a at rkge ke sﬁ@%r&sb@é&mﬁ'ﬂ%v@fshé\mﬁg'anﬂi?é)%‘é‘l@(:&ﬁﬁ%ne dévice
and is placed on'the floor surface of a living room” An outlet 10 is
opened in an ua&%mngg%fa'faﬂm%bmﬁleﬁtrogme g&g&ﬁ Hémdh; L he main body
encl osure 2. [0050]F g. 2 shows a si ross-sectional view of the
fine particle f §$§ﬁ%

body gnclosureq%lE %ﬁ ?ﬂ?g?&ggﬁﬁ%%%éﬁﬁﬁﬂg ﬁQ%FB %ﬂﬁ aﬁﬁﬂ%oﬁghﬂ
living roomis gucﬁ&ggqahmeoa &gqméenac@%,ldglg% aPaHl aﬂgadgaen& e tﬂ%&ant

body encl osure ower covere a housing sa Is
The bl ower fan;g.i5 forned mnth a cross flowfan; air is sucked into
the housing 5a in a "eircunferential direction of a rotor (not shown)

through an air ggfyﬁ%@%&n%’o Qg&l@%bf%nédb sﬁﬁx%%gn&c&&lfa %’rer 4

air outlet por CII’C erentla alr

i s provided be%ggqﬁﬁgﬂgﬁsahﬁggmﬁ% ﬁh@ﬁ?ﬁhgﬁ@§?$€ﬁfg &8&3%%EP§5%#%

outlet port Sc ower fan and )

each embodiment of the present invention; and

[Fig. 28] A plan view showing a laterally increasing width portion of an air flow path
of a fine particle diffusion device according to a sixth embodiment of the present

invention.

Best Mode for Carrying Out the Invention

[0049] Embodiments of the present invention will be described below with reference
to the accompanying drawings. Fig. 1 is an external perspective view showing a fine
particle diffusion device of a first embodiment. The fine particle diffusion device 1
is formed with an ion diffusion device that diffuses and discharges ions. The fine
particle diffusion device 1 is provided with leg portions 2a at the left and right ends of
a main body enclosure 2, and is placed on the floor surface of a living room. An
outlet 10 is opened in an upper portion of the front surface of the main body enclosure
2.

[0050] Fig. 2 shows a side cross-sectional view of the fine particle diffusion device 1.

In the bottom surface of the main body enclosure 2, an inlet 3 through which air



other by an air flow path 6 in which an air current blown by the
blower fan 5 f:l ows. The air flow path 6 is fornmed integrally with the
housi ng 5a, and extends upward and bends frontward. in the air flow
path 6, a plurality of vertical division passages 11 to 14 (division
passages) that are divided in a vertical direction are sequentially
arranged fromtop to bottom [0052]Th_e2 ertical division passage 11
at the top is arranged in the outer cifcunferential side of the air

tlet t Sc of.the bl f . th tical divisi 4
2t the bot tom Pa0 PERGUR i #Tel ik PRAERLLIF Batn soR B b pat Rad
i tlet t f. the bl fan 5. The i ' tial .
Sl de’of the ai FaupIGe RGP B SR e aepies FSREgRE L e bt P

direction of the rotar, and is the.sjide.of .a l.ower wall,661), (see Fi
) CThe outer e BB APR A o SHE! it M Poyurs i § Heedegel
the back of the,rotational directign of the rotor, and i s the side of
o uppor vl | | Gipion st #itipr (o Siohim Reosgh an o ke gt SB R e e
outer circunferential sjde of the air outlef pqrt Sc_ is higher than
that of an ajr EOHEhed 2 PUllptPorinpfom the, Qoprisraatli directignge Ag Ak fillerf 1s
centrifugal force, 053] The, outl et 10 is vertically divided into
openi ngs 10a, fﬁﬁﬂﬂ%gﬁ“ﬁ%ﬂhﬁﬁét%E%UP%P%@F&%F@he vertical division
passages 11 to 14. As described in detail later, a - 21 - vertically
i ncreasi ng%ftidt h pofFhs Bhoutel Rortyicoh thedipvien s acmd de quhe 10 @peqoagipd to each
di vi sion passages 11 tg 14 in the upstreamside; a |laterally

i ncreasi ng wi dCReRBY 1 & flawipathé i prierbicen air qupent blarmshyr tha Mowrifen 5 flows.
[0054] In the vertical divisign passage 14 at the | owernost part,

el ectrodes 17a ‘an#r flow pety & i§ forpad intsgrably (it she RAuFiBg 83 iBh et neymed ande e
Fig. 8 of a fine particle_generation device 17 are so arranged as to
be exposed. A V&I dgaaEl Aythe Al AP @pth &t ¢ PRyl of eprica)divistonmassages dhto

i mpul se waveformis applied to the electrodes_ | 7a and 17b of the
fine particle JeHEYiSPR BRFSRER)thad arp Aiviged inyd vertipb digestiomiye sqauendighly #eagesdo
the el ectrode 17a, and ions generated by ionization conbine with
water in the afPmter OdOHMBositive cluster ions conmposed mainly of Ir
(H20) m

[0052] The vertical division passage 11 at the top is arranged in the outer
circumferential side of the air outlet port Sc of the blower fan 5; the vertical division
passage 14 at the bottom is arranged in the inner circumferential side of the air outlet
port 5c of the blower fan 5. The inner circumferential side of the air outlet port 5c¢
indicates the front of the rotational direction of the rotor, and is the side of a lower
wall 6D (see Fig. 3). The outer circumferential side of the outlet port Sc¢ indicates the
back of the rotational direction of the rotor, and is the side of an upper wall 6U (see
Fig. 3). The speed of an air current in the outer circumferential side of the air outlet
port 5S¢ is higher than that of an air current in the inner circumferential side due to a
centrifugal force.

[0053] The outlet 10 is vertically divided into openings 10a, 10b, 10c and 10d

according to the vertical division passages 11 to 14, As described in detail later, a



[ 0055] A negative voltage is applied to the el ectrode 17b, and ions
gener.ated by ionization conmbine with water in the air to form
negative cluster ions conposed mainly of O (H20)n. Here, in and n
each represent a whole nunber. it (1120)mand O (H20)n aggregate on
the surfaces of airborne bacteria in the air, snelling conponents and
surface colonized bacteria in storage 4yateri aI s, and surround them

[ 0056] As shown in formulas (1) to (3) coII|S|ons occur to form and

sogreuet oo edlanls Lkt Ao 48 . S e

i ke, dth o] i | L t d

alr eedeg?royegs Or}xﬁobﬁc b eélgé%ar}ﬁe dregel gﬁ%gqagngzﬁ%érpmﬁ%ﬁgeg

positive ions and %;}é e _ions e generated and di scharged t hrough

the outlet 10, p]éoﬁ'%?n? WnisgeaB'bsé fble to sterl Ilze a room and renove
[ H20 + 112 i t

(R0) m -+ B0T05 i e pecital SARR sAsiap® (4 45 fpwerrboRb Bt elebises ﬁﬁ'

111 ' H20 1420 H20) M _+ 2 +0 H20

4 11200402 +( miH Gt AR S5 pRpa FEeBERBTS 1 Fiko A T ffa(s

t hat iti d t
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bacteria and the |j ke. Slnc t hese i ons reco e th each_other to
dest r oy t hens e MPRTOTRF SR ippu ?"r’ﬁ"@’ﬁ“ﬁ&ﬁ@%‘ﬂﬁdﬁ%ﬁﬁﬁ ‘E°\gﬁ Ué‘aﬁgmbe‘ifé]&fﬁ’éar

the el ectrodes of an ion g nerg ion el erren g@f centration is
rapi dly reduceB?Hee gepsratighdeviged 7y é&?ﬁ?ﬁe@ t?%?r‘f to the electrode 172, and

ions generated by ionization combine with water in the air to form positive cluster ions
composed mainty of H" (H,0)m.

[0055] A negative voltage is applied to the electrode 17b, and ions generated by
jonization combine with water in the air to form negative cluster ions composed
mainly of 02" (H;O)n. Here, m and n each represent a whole number. H' (H,O)m
and O»” (H2O)n aggregate on the surfaces of airborne bacteria in the air, smelling
components and surface colonized bacteria in storage materials, and surround them.

[0056] As shown in formulas (1) to (3), collisions occur to form and aggregate
hydroxyl radicals (-OH), which are active species, and hydrogen peroxide (H,05) on
the surfaces of microorganisms and the like, and thus airborne bacteria, smelling
components and the like are destroyed. Here, m’ and n’ each represent a whole
number. Hence, positive ions and negative ions are generated and discharged
through the outlet 10, and thus it is possible to sterilize a room and remove smells.

[0057] H' 3L0)m + 0y (H0)n — -OH + 1/20, + (m + n) 2,0 (1)

H' (H0)m + H (Hz0)m’ + Oz (H,0)n + 07~ (HO)n’

—20H+O;+(m+m’ +n+n’) Hh0 )]



[ 0059] Hence, although an ion concentration of a few tens of

t housands of ions per cnB can be achieved in a small vol une space
such as an experinental device, an ion concentration of at nost a few
t housands of ions per cnB can be achieved in a | arge space such as an
actual living space or working space. [0060] On the other hand, in an
experinment, 99% of avian influenza V|rgses are renoved in ten mnutes
at the time of an ion concentration 6f*47000 i ons per an and 99. 9%
thereof are renoved jn ten m nutes at the time_of an

concentration of 5 dU@Bh‘é%@iZo&fﬁﬁFokr(H&)ﬁéTOz\Aﬁﬁ@%n when viruses are
assuned to be present in the air at a rate of 1000 viruses per cnB,

as a result of the -tRleFGatindmiusakg' Y@ i ons, viruses are |ef (3)at
a rate of 10 viruses per cnB and at a rate of one virus per cnB in
above casqgnsst espedt iswehgentidieicinowniten pbdittvei iom PRI shd hegarivé Bns Oy

i ncreased from 7000 ions per cnB to 50000 ions per cnB, the renaining

viruses can be(,eo 6@ disRirgdentb @M 4ir and[tBORAdtiodd6 tBE RLEKilll AbOHnsl Bictdrid
prevent |nfect|ous di seases and achi eve environnental cleanup, it is

very inportant gfiahe B Y Singe HbseGABTEBmbAE Wil REchiUMer &) ®SrdyThdnReRed) b

the ion concentration in an entire living space or working space

where peopl e | jpvenichQQRethfrkidn c3nibe Rpislddendf 8RSel&fbidsUTdn ¥h egéﬁeratlon
schematically showing the configuration of the air flow path The

upper wall 6U goded:Nge éRWRratil i mﬁﬁlﬁfzdﬁc&?as%é’ jofd i@é’ﬂl%ﬁr@ Prurther 23 -
have curved surface portions 6a and 6b, respectively. Ind|V|duaI wal |

surfaces by for mﬁéﬂ@e ,\e@hdugh @h idH éﬂn@énﬁﬂnd?nao‘fsaaﬁﬁsterﬂs]ofttﬁbu%dﬁBﬁoﬁél?éfed
al ong the upper wali 6U and the | ower wall 6D; one ends D1 thereo

are provi ded nga¥chhe iR n Il?tﬂalﬁvol{ugé)@%he ek 8 aﬂé?&'f‘serﬁﬁénﬁa‘l @&ice, an ion

di vi si on passages 11 to 14 are forned to extend fromthe vicinity of

the bl ower fansgedridrafidteoOltlogla A£G thdiiendd bR idnk Bat dABicAS Be AlhicdBdinAliaRte

the curved surface portions 6a and 6b are arranged downstream from

the starting pgiadd sucldyanQbuhliRing 8pdck 6Ahorlin %'sltﬂ:@n passages 11 to 14.
Thus, a line O intersecting the centers o he curved surface

portions 6GgeaNd 6b S 1Rl 5BHAREI, HRWGS EipRARR mto@eavﬁhqmeﬁﬁ Paisty are
(D1) of the vertical division passages 11 to )
removed in ten minutes at the time of an ion concentration of 7000 jons per cm®, and
99.9% thereof are removed in ten minutes at the time of an ion concentration of 50000
ions per em®. In other words, when viruses are assumed to be present in the air at a
rate of 1000 viruses per om’, as a result of the sterilization using the ions, viruses are
leﬁ at a rate of 10 viruses per cm’ and at a rate of one virus per cm’ in above cases,
respectively. Hence, when the ion concentration is increased from 7000 ions per e’
to 50000 ions per cnr’, the remaining viruses can be reduced to one-tenth,
[0061] Therefore, in order to prevent infectious diseases and achieve environmental
cleannp, it is very important not only to discharge the ions but also to keep high the
ion concentration in an entire living space or working space where people live,

[0062] Fig. 3 is a side cross-sectional view schematically showing the configuration of

the air flow path 6. The upper wall 6U and the lower wall 6D of the air flow path §



[ 0064] When an air current flowng in an upper portion of the air flow
path 6 is hent frontward by the curved surface portions 6a and 6b,
the air current noves upward due to the inertia thereof, and thus the
air current is nore likely to nove apart fromthe |lower wall 6D and
al ong the upper wall 6U. Therefore, the speed of the air current
flowing in the upper portion of the ail flow path 6 is higher than
that of an air current flowng in a |'ower region. [0065] Moreover, the
vertical division passages 11 to 14 are sequentially arranged from
the outer circhifeerert iSyface pergiony 6 3d 68; TespsaYest Yidubwelf syrfpges that
blower fan 5. Thus, it is possible to stepw se increase the speeds of
air currents f Foswithevertical Awisiosmessages 14its i %ﬁ“ﬁ&%@&@@empq@’aﬁﬂqﬂém
the vertical division passage on the top. [0066] When the verti cal

di vi si on passa#edovier “taﬁ 6Pzongreadsipl theyeefareguavidediisardhvllewer & i r

current separating fromthe lower wall 6D is increased. Hence, as
shown in EYQP31 4, i nThupethe merdep] division pastagesnl 1o 14 are dumpd it extend dipadthehe
outlet 10, a backward current region H where air currents are
reversed in theichitgef 8 taver fweto thaputles ). SThostidirgagintahtiandha2 f the
currents are disturbed. - 24 - [0067] The vertical division passages
11 to 14 are prwvedisefaceopasiiansifd apd Gnaterrsraniedi devmgtreai frdve ths| staméng o
5; the wetted perineter (a perimeter surrounding a cross section) of
the cross sect {Idh offthe vértieal dvasion passdgerctlebos &t dibws,taolineh@! wrdersdcting the
di vi sion passages 11 to 14. Hence, the air currents are affected nore
by the vi scosi teptarhefthhyeuvhé sinfeee portionsafadendhibsis tarengs downstreantiomthe
nore likely to nove along the wall surfaces of the vertical division
passages 11 t ostding point(Bilxofitkaverticsl divisompassagssild.to 4. no backwar d
current region His forned, and thus the separation of the air
currents i[806dkducedVherdant diecuaient fowingsintag uppes pprtiew efithe dir flowpathe in gent

di st ur bed
frontward by the curved surface portions 6a and 6b, the air current moves upward due

to the inertia thereof, and thus the air current is more likely to move apart from the
lower wall 6D and along the upper wall 6U. Therefore, the speed of the air current
flowing in the upper portion of the air flow path 6 is higher than that of an air current
flowing in a lower region.

[0065] Moreover, the vertical division passages 11 to 14 are sequentially arranged
from the outer circumferential side of the air outlet port Sc of the blower fan 5. Thus,
it is possible to stepwise increase the speeds of axzr currents flowing in the vertical
division passages 11 to 14 from the vertical division passage on the top.

[0066] When the vertical division passages 11 to 14 are not provided, the amount of
air current separating from the lower wall 6D is increased. Henee, as shown in Fig. 4,
in the speed distribution of air currents around the outlet 10, a backward current region
H where air currents are reversed in the side of the lower wall 6D is produced, and the

air currents are disturbed.



[ 0068] Here, when the starting point (Dl1) of the division passage is
arranged downstreamfromthe line O intersecting the centers Bl and
82 of the curved surface portions 6a and 6b, as shown in Fig. 6, a
backward current region His formed. Hence, when the line C
intersecting the centers of the curved surface portions 6a and 6b is
arranged downstreamfromthe starting point (Dl) of the vertica

di vi sion passages 11 to 14, it is possible to prevent the air

currents f bei ng,.di st ur bed., When t starting. poj nt f the
Cortioar dofh?on il fisrsaterlaf Miry ROl st Yty
port 5c of the hlower fan 5 it i ossible to reliably prevent.the
Dr currents. 1 oGS, B ot PPOuES (e TP SPTarticD O
the curved surface port,on a and. 6b i s constant, .centers Bl a B2
are the center HdF sechpn %fae@pﬁ iaereaRdale BN IR Siop RptiFees Efto
the curved surface_portions 6a and 6b are changed, and angl es forned
bet ween hor i zonfral Hinchdle aiifyurenin ee Atfectedimerg By Q’gé(fsqu%g’ﬁ%ﬁweé??&lat e
end point of the curved surface pqortjions 6a and 6b are assuned to, be
01 and 02, respBehaar urepgarcppedikelyde moye glong the wllsurtaces oF theqtertical
satisfy (01 + 02) ./ 2. [00701] Even_when, as shown in Fig. 7, two
vertical divisidbifiqrorassgessiliie 14ndimthisgpay, as shpwn ig Xig,5¢ 89 bagkwajdseurrent
possi bl e to reduce the disturbance of air currents as conpared with
the cases showesior Higyfrmed, anfgthes theiseparation phibr wiscureatsis exdhced agil Hi¢ iy
may be fornmed in part of the air flow path 6 depending on the
curvature of t lHareisars prevenise famdeingdisteledot her hand, when the number
of division é)gissages is increased, a pressure loss is increased.
Ther ef or e, (0048 nunbBereovhen ies plafing pouk &) jof the [divipopepigg IsoxtaReed
area of the Plow path of and the curvature of the air flow path 6.
[0071] As shown dpwinstiegn frgm thesline{el iperseqting theyeenters Bd 284 BY ofitha crvefoyurfaen
7, the distance

portions 6a and 6b, as shown in Fig. 6, a backward current region H is formed.

Hence, when the line C1 intersecting the centers of the curved surface portions 6a and
6b is arranged downsiream from the starting point (D1} of the vertical division
passages 11 to 14, it is possible to prevent the air currents from being disturbed.
When the starting point (D1) of the vertical division passages 11 to 14 is arranged near
the air outlet port Sc¢ of the blower faﬁ 5, it is possible to reliably prevent the air
currents from being disturbed.

[0069] Here, when the curvature of the curved surface portions 6a and 6b is constant,
centers B1 and B2 are the center points of creepage distances, When the curvature of
the curved surface portions 62 and 6b are changed, and angles formed between
horizontal lines and tangents at the starting point and the end point of the curved

surface portions 6a and 6b are assumed to be 61 and 82, respectively, the centers Bl

an B2 are positions that satisfy (61 +02) /2.

[0070] Even when, as shown in Fig. 7, two vertical division passages 11 and 14 are



bet ween the upper wall 6U and the lower wall 61) of the air flow path
6 is increased ip a vertical direction as the air flow path 6 extends
fromthe upstreamside to the down stream side. Thus, the air
currents are discharged through the outlet 10 such that they extend
in the vertical direction. The width of each of the vertical division
passages 11 to 14 is increased in thea%gjtical direction as they
extend fromthe upstreamside to the down stream side; the cross
section of the 3%#%%’%?}5 r}:{)ks‘?’bl; %rr?&%e hid d%sﬁ:?baﬁgegﬁeﬁir?%n\%tg Hﬁéofnlﬁ%gwh&%tﬁ gﬁt

its lateral w 'S sufricrently grea

di tion. He t.h f ' t . I J
sur faces of ¢ neRparbyEar Tl pliapler bt R e R gt e Pt
t he ai ts f i i he.air.fl th 6 i Lt i
thor of or o possPE & B BTkt Faaana BthEfrnrs 8 fngF ARV ERE & e PerEa
di vi si on passa rtical direction wi.thout the ajr

s 11 to,14.in the v
currents separ gﬁeﬁémﬂr SHER the ’ﬂ’&%@? Ogﬂ’ﬁls’l‘jﬂ\ﬁé*?sa%él‘f ”L‘"Eﬁa?e&c@&rcsf%g‘ﬁﬁ he
|aterally increasin j dt ortion 8 s arranged downstreamfromthe
verti cal I>/y [ ncr“lé’é@?ﬁ%g%‘ﬁ%ﬂgp‘%??%ﬂ“?%3‘{’%’8“B RECS g 3° PgWé‘F‘? am&
surfaces theregof are extended al on | ane fr t he edge of the
vertically i ncF@é&Wﬁwf&f“ﬁ%ﬁﬁ?’ivi‘r&‘%O%hg@i"a‘?wﬁmgﬁows. a plgan vi ew of

the vertic ivision passage 14, In the laterally, increasing w dth
portion s,lami di st ﬁé@%ﬁ%#alfﬁléfffm%&rumsia&aﬁa’l% PPEAR Taif Fisgreeof

- 26 - the air flowtgath 6 !ﬂ? increased in the |ateral direction as
the air flow pREReer Bk tRRsHY2H P a4 the lawssvaibelnrithe air flow ppta SdbiRprestd Bam
side. Thus, the air currents are di scharg&d t hrough the outlet 10
such that they2&%HsHdEHopRS the Aoy pagh ¢ BH¢nds fomthpursiraagesife odiefopp
increasing wwdth portion 8 has, | ateral division passages 8a that are
conposed of a Bﬁ“i?g"asl“;et y 1Bys: g °B§§§é§é§5°%$e£i%ﬂg}b‘§e putlet Hbwchyihettepyng
the vertical divisjon passages 11 to.14.in the lateral, difection. The
el ectrodes 17a€ ﬁ!&#lf Wlﬁﬂﬂgﬂ#% ﬁé}ﬁw@e ﬁ@h@?ﬁlﬁvewcqﬁlé’wwwa&%
provi ded near the ﬁéo,en ends .of the | aferal division past?lages 8a on

the air inflow!sful® s inerrased ip B vertigal crgmiien guiher sed fiom n PSPt Hilgge
17a flow in one of the lateral division_passages .8a. gative ians,
gener at ed at tﬂ’édf@%é??aab‘é&i%?qsi‘)%c?W%ﬁ“@f@f”Ha S?“é‘ir‘gflélﬂ‘ecﬁh%e it
passages 8a adjaceni .to the ove-entioned | ateral  di visjon passage
8a. Thus, it ié‘lﬁg’é: iﬂsf?%ﬂr@o‘ﬁ% i cECELGRE IR Bidth e Pasdt direrdomnd
negative ions sulting frogmthe pqsitive and negatjve ions colliding
with each ot hefenfepdirAqraasert] I@FEO%&? thegiPpinapds Jower vakh surfagry ofsike yatisal
curved surface ,portions 6¢ anfl 6d. Individual wall surfaces that form
the lateral di $1aisPapagsdddsiin apactaihepnaigs finumed the g flowepth
and the right g/aII_GR. The_wi dt h of each of the |ateral divyisjon
passages 8a befviEecreRsd) eftt’s Miseriomr gristiigaio exerdrthe 8l chaents, Hewiag dy then
the lateral direction as the |ateral divisiqgn passage 8a extends from
the upstream sivecal difisien mrssages Fbini4inge vertieal difection withpyitthe aif curppats
cross section of the flow path is narrowed with respect to the
vertical |y i ncp@astinglegn dherrpssend lowerwalligyrfacest he areas of portions of
the left and right wal|l surfaces in contact with the air currents
f1owi ng i 199K ai r Theolateplly Hingreaging widhy postiesy 8 i arrpnged Weyestisira from the
possible to extend the air currents flowing in the lateral division
passages 8a i nvemeallydneeaging gvig@aortin Ruithenuper aod dowgrrwallugurfages ghereof are

separating fromthe left and right wall surfaces.
extended along a plane from the edge of the vertically increasing width portion 7.

Fig. 8 shows a plan view of the vertical division passage 14. In the laterally

increasing width portion 8, the distance between a left wall 6L and a right wall 6R. of



- 27 - [0075]A line C2 intersecting the centers of the curved surface
portions 6e and 6d is arranged downstream from one ends D2 of the
wal | surfaces of the |ateral division passages 8a. In other words,
t he open ends of the lateral division passages 8a on the air inflow
side are arranged upstreamfromthe line C2. It is therefore possible
to reliably curve the air currents alo the lateral division
passages 8a and prevent the di sturbanc® of the air currents in the
| aterally increasing widfh portion .8 resulting.fromthe_separation_of
the air currentﬂ%“.al’[%@m?}? s F"éi{eé?egll? 9165%? PG aRithR H ]B%‘?’PFIIS esiepdsy,
be arranged upstreamfromthe vertically increasing wdth portion 7.
Here, the air fIOBNpEISHeaN Hdgtofdlopnssam sidh st B’é&%@é“ifi‘?ﬁﬂ&?ﬂi
inthe lateral direction; the laterally increasing width portion 8 is
f onned upst r eatireiehihe oyeq lé’tsé?hébat@%eyi%‘i""éﬁinﬁ&é@%&ec’tﬂ?e wi dth of the
laterally increasing wdth portion 8 is increased in_the |ateral
di recti on B97%he | alles ierafly ipresasing vadih wodion Sgus latas dividen pirsrees St
the upstream side to the downstreamside. In the vertically i
i ncreasi ng wi defe pepesed of 7 phralisnefhindwiness obiaived by frthaediyiging the vertical
di vi si on passages, the vertical division pa}ssagres are formed with
thi n passages @bivannessages itie 1hixytheleterad pisestiome Thaeleetendesy] Ajagg bfp of the
passages in the vertical direction. The width of each of the vertical
di vi si on passadies pesiciergenergianddeviret Hearg eorqvided| neali the capem indssoft the lateral
vertical division passage extends fromthe upstreamside to the
downst r eam si ddivisignopmsRes-fanesy the airt indow gider alfgnge, ipasitemionh gengragpdiat the
portion 8 is nore preferably arranged downstream fromthe vertically
i ncréasi ng wi delscipaslet 1gnflow imheps, oft ke lateral fdidsionp pessags i & o Jleantivy ipns
the housing 5a of the blower fan 5 can be formed with a rel ease
di rection of t Isenspated:4t gl dlaetrpdect7bdlorin ong efithe lotsral Piyision naespgey 8a pdacent
| ateral direction and a release direction of the |ateral I.X i ncreasi ng
wi dt h portion & tHherbryemtrationsd Ipigrel diitobprssesmbal dhwse és passidleto feduce the
therefore possible to sinply formthe air flow path 6. - 28 - )
[ 0078] As shown desiropng of thechesifiys addegativg iiang s¢sylting fromithe pesitivie @nd negative
divisi on passage 14, a

1ons colliding with each other.

[0074] The left wall 61 and the right wall 6R have curved surface portions 6¢ and éd.
Individual wall surfaces that form the lateral division passages 8a are curved along the
left ;.vall 6L and the right wall 6R. The width of each of the lateral division passages
8a between the left and right wall surfaces is increased in the lateral direction as the
lateral division passage 8a extends from the upstream side to the downstream side; the
lateral width of the cross section of the flow path is narrowed with respect to the
vertically increasing width portion 7. Thus, the areas of portions of the left and right
wall surfaces in contact with the air currents flowing in the air flow path 6 are
increased. It is therefore possible to extend the air cumrents flowing in the lateral
division passages 8a in the lateral direction without the air curents separating from

the left and right wall surfaces.



narrowed portion 14a is provided upstreamfromthe fine particle
generation device 17. .The wwdth d of the narrowed portion 14a in a
hei ght direction is narrower than the wdth D of the verti cal

di vi sion passage 14 in a height direction at the starting point. Wth
the narrowed portion 14; the speed of air is increased at the fine
particle generation device 17 and the %; r current i s snoothed.
Thereafter, the flow path is extended ¥y the vertically increasing

wi dth portion 7. [0079 en the iqn concentration is high and )
sat urat i od%®tur s n%éan%ﬂémewew %&&ntif?agg’ﬁ&“ﬁﬁs‘ﬁécﬁ i9ns pg and &d is
particle generation gevi ce 17, it is difficult to ener%;e tgg j ons.
Hence, with th&T3gs¢ WRlrpmn diomrene£ads PR of shesplkiupess10f thenlaterh SWisioRe
speed of the air current at the el ectrodes 17a and 17b of the fine
particle gener Bissaghs trevilk etharavordy thepnen ¢ndg aEtee lapeal divibicnieesaersiBaon 81
In this way, it is possible to generate a | arger nunber of ions with
the fine parti @r@%@h@%ﬁwﬁ%&%ﬁw Tavel thed g Gror Htie theprdorp passiblanioo
the air current. [0080]Wen, in the fine partjicle diffusion device 1
configured as #&allyicnwg theysy euments @lope dhackaterah divisioapassagss 8eiand pisxent fhe| e
generation device 17 are driven, air within the living roomis taken
t hrough t he i nfistr3n¢epfhetaireurpitningerdgtenty; ingeeping widthmorien Shesuliing from
taken into the main body enclosure 2, dust is filtered by the air
filter 4, and tbRecparation of hepitiewrentss ough air intake port 5b to the

bl ower fan 5. [0081] The air discharged fromthe blower fan 5 fl ows

t hrough t HEO781 r outThetlaigsily iigeeasing wirdh apition B ageydwtawagged mpaireamy from the
current flowng in the air flow path 6 is divided by verti cal

di vi si on passayatcally ingreaping widéh porsion Jat Hleves thexaie Howdpath 6t ke the datérdal
direction in the vertically increasi ngi wi dth portion 7 and is )

ext ended i n t héivisimeesshgeddividet irothe lateral dieqtian:dhealptesally mereasing wigthpogtion
portion 8. Thus, the air current expanded in the vertical - 29 - and
| at eral direct 8 dnfrned wssedafigudhe kel glivisionepasgegset Theoowidth of the laterally

increasing width portion 8 is increased in the lateral direction as the laterally
increasing width portion 8 extends from the upstream side to the downstream side.
In the vertically increasing width portion 7 arranged downstream from the lateral
division passages, the vertical division passages are formed with thin passages
obtained by further dividing the lateral division passages in the vertical direction.
The width of each of the vertical division passages is increased in the vertical direction
as the vertical division passage extends from the upstream side to the downstream side.
[0077) However, the laterally increasing width portion 8 is more preferably arranged
downstream from the vertically increasing width portion 7.  Thus, the air flow path 6
integral with the housing 5a of the blower fan 5 can be formed with a release direction
of the vertically increasing widfa portion 7 being the lateral direction and a release
direction of the laterally increasing width portion 8 being the forward and backward

direction. It is therefore possible to simply formn the air flow path 6.



[ 0082] The air current flowing in the vertical division passage 14 at
the bottomof the air flow path 6 is.divided by the |ateral division
passages 8a. Either the positive ions or the negative ions are

i ncorporated into each of the lateral division passages 8a with the
el ectrodes 17a and 17b in the fine particle generation device 17.
Thus, the air current (second air currgnt) including the positive and
negative ions is discharged through the opening 10d (second outlet).

[ 0083] Si n e air rrents. (fi [ i .qged r
[ 00831 8 nooe o1 Mol 84 kil bt SR W pEIRAASEL e
Tow path 6. ¢ Narrea3aa8E 143 prodiopdpipem Bt ATipe B Aol 0 17
di scharged thr h.th ni ngs 10a,. 1 and, 1 functi.on as ap ai.r
Curt o ro preotpidt RO e Bing M 0K et ikt Rl af e
current is discharge hr ough ..t he openi .10d t he. livi,ng, space.
Gthin the |1 v Pothibe TREAL e PRame oY 4 & veik didipn! I st e
openi ngs 104, nd 10c o a space, abov he .l i.vi ng space .and thus
P "hosst bi o il CREFGve Buries Db AGHSE A6 HHERICR e S drHG
space and obtain hi.gh sterjJization effects. [0 8gb§he verti_cal ,
AT ol on pass agRetien gy e bt 6 SHETR FRgHP G R Rt Gt Bh i
bottom and thus the speeds of .the air_ currents discharged through
t he openi ngs 1%“}‘18‘?&30 eéi?"@cailﬁ'é‘ﬁ\?ﬁa?ﬁg Y"H’%’P%"@cﬁf romthe air current
at the to us, it is_pqossible to reduce the disturbance of the air
currents. %‘Fygl fi ca%?/“, this fon, concentratinn 43 ?‘igﬁ E‘P‘ia giturgtiongeeurs mear the elgpirodes
bet ween upper and | roair currents i s sjower_tha he upper and
lower air curr ih@??ﬁﬁaﬁfﬁeﬁw@m GenerpiPGIETIEh L Bk SLGRCR 1 APREFe S tonsy
current. On the other and, mﬂgn,,as shown in Fig, 10, %he sgeg s of
the air current&s ¥ GRATRCSBIiRR14an T IpRISPlE iF froress 1y apegd AbthaRiEq,
and the disturbance of the air_current_ is_reduced. Figs. 9 an - 30
20 1T st r ot BIERAEE G QRS LA IaR PHUS BOB SR E-BoR R e peand thos
8562 ;(2%1 ni[ 288,[5 gllm%sthe i]égi ctor?ce%t:r)’atiaog.e I(Ijll'ﬂ%g I';’Jg.qu.‘;t i% ggsvs\qb?egtorgggeﬂtgz la?gér %hrrr]lgg
of ions with the fine particle generation device 17 and incorporate the lons info the air
cuirent.

[0080] When, in the fine particle diffusion device 1 configured as described above, the
blower fan 5 and the fine particle generation device 17 are driven, air within the living
room is taken through the inlet 3 into the main body enclosure 2. From the air taken
into the main body enclosure 2, dust is filtered by the air filter 4, and the air is guided
through air intake port 5b to the blower fan 5.

[0081] The air discharged from the blower fan 5 flows through the air outlet port 5¢ in
the air flow path 6. The air current flowing in the air flow path 6 is divided by
vertical division passages 11 to 14; the flow path is extended in the vertical direction

in the vertically increasing width portion 7 and is extended in the lateral direction in

the laterally increasing width portion 8, Thus, the air current expanded in the vertical



distribution of ions in aliving roomwth the fine particle

di ffusion device 1 of the present enbodinent. The living roomRis
4800 nm hi gh, 6400 mm wi de and 6400 mm deep. As shown in Fig. 11, the
fine particle diffusion device 11$ placed on one side wall W and a
fl oor surface F, and discharges, in an obliquely upward direction, an
air current toward a side wall W2 oppogjte the side wall W. [0086]In
Fig. 12, the concentration of ions is neasured on a vertical surface

D passing N oughic e BaRbelis Alublles habek fE (B 611 on of the fine

particle diffusiond e conCentration of ions is

caual - nuntfe E‘?rbé’i’?t ol B eg Bt “%ﬂlifﬂ%;%ageﬁ%%“% B agine
The negati ve | SHACHATE St Bl 7Pl e g edipes o
27 L ow path éeﬂﬁégé%%iopé i eqc@wareﬂ'l%% Gehar JEARA %ﬁﬂﬁ#%%%?wﬁhe
one s cxam ndlh SIS e 12 it Saéﬁé’rﬁ”%l?ﬁ%ganoﬁé%%hl 17 e o
i ow path' 6 Sﬁﬁ%‘?ﬁe@ ﬁ#‘gq??enﬁ'ﬁ%? LR GBI erLFaRr § Disiene

direction into the_ sane |, vi ro the distribution of ions is
exani ned on thél“(%‘égthtﬂ?ec%m%i&géeé°‘t§{n“[‘%88] Figs. 18 and 19 show

conparativ anpl e en el ectrodes 17c t | t aneousl y
gener at e p@%eﬁﬁ i ve aﬁa% B a¥ jopeen; R eur e §1 ‘itl] fffl}ﬁrw g, the opgngs 10s,
di vi si on passa a]é) orovtbg S: hstrl butjon of ions is
exam ned on thg i uglgy %YGJ“E’C frthgvegtic él‘”sf:?&}@?%s?&‘?él}%@ % ihe

negative ions are includ inp an air_current flow ng jn
g upper portion o? ‘91& alr.l]' flow path 6, their speeds are fasterg Hence, the air currents

discharged through the openings 10a, 10b and 10c function as an air curtain to prevent
ions from diffusing upward. Therefore, the air current is discharged through the
opening 10d to the living space within the living room, the air currents are discharged
through the openings 10a, 10b and 10c to a space above the living space and thus it is
possible to supply a sufficient number of ions to the living space and obtain high
sterilization effects,

[0084] The vertical division passages 11 to 14 are sequentially arranged from top to
bottorn, and thus the speeds of the air currents discharged through the openings 10a to
10d are stepwise increased from the air current at the top. Thus, it is possible to
reduce the disturbance of the air currents.  Specifically, when, as shown in Fig. 9, an
air current between upper and lower air currents is slower than the upper and lower air
curents, eddy currents F are generated to disturb the air current.  On the other hand,
when, as shown in Fig, 10, the speeds of the air currents are stepwise varied, no eddy

currents are generated, and the disturbance of the air current is reduced.  Figs. 9 and



- 31 - each of the lateral division passages 8a. Figs. 20 and 21 show
conparati ve exanple 4; when no lateral divjsion passage 8a is
provi ded, the distribution of ions is exam ned on the horizontal
surface E. [0089]Figs. 15 and 17 show that ions are diffused to a
ceiling surface Swithin the living roomR and that the
concentration of ions is high in an upper portion of the living room
R and the concentration of ions is | in a living space (at a
hei ght of 1600 mmor less) in a |lower portion of the living roomR. .
On the ot her hdfdllusirgie o pase phers detopenitas dPinendt10s fowweng ppeRing. 12, t he
upward diffusion of ions is reduced, and thus it is possible to
i ncrease t[@88doncentigat llote d8 4romiagiamst shewingviesdts sqivrinedi by errminingwsie
portion of the living roomR [0090jIn the present enbodi mrent shown
in Fig. 13, thdisttéstioryf iegs Of a living raos: withi theefthe rartitlet diffesidnt devise 1 of the
possi ble to increase the concentration of ions in the mddle portion
of the living mosentBnbalimertie TieHdingraom R iFAEN0 i@ higho 6400tna twide ané Gidn
where the concentration of ions is high in the mddle portion of the
i ving room R insmdeapr ovve chowil ig Fig2 11,9hmofive gattizte diffgpionndeviad &isepliché on one
concentration of ions is low at the left and right end portions of
the |iving roosidRvalléVEbxidnflad safide Fhakd disokargeaginan obligely Wphverd direction,
concentration of ions is high in the mddle portion of the living
roomR i s furt hepirocaraoweerd af sH3SG)IW2 dipesipnbsadewadli®odi nent, t he
openings 10a to be (first outlet) through which the air currents
(first cur[oetd) ar elndFigch2rifjedonyeipation af eorprio\nhaiaded and tefizabpefita D
10d (second outlet) through which the air current (second air
current) is di pehkiggecugiakevsaterof tse Ipteral dicketion dfarsfirgrparticlediffudien dévicetlhe
air current discharged through the opening 10d; ions are not included
in the air curleRigslyilseadategeationtof dung it thdasurapena hgzodi@lasutfice Hat 2 height
Hence, the air currents discharged through the openings 10a - 32 -
of 1600 mm. Since equal numbers of positive ions and negative ions are necessary

for sterilization, the concentration of which of the positive ions and the negative ions
are fewer in number is shown.

[0087] Figs. 14 and 15 show comparative cxample 1; when no division passage is
formed in the air flow path 6 and an air current is discharged in an obliquely wpward
direction into the same living room R, the distribution of ions is examined on the
vertical surface D. Figs. 16 and 17 show comparative example 2; when no division
passage is formed in the air flow path 6 and an air current is discharged in a vertically
upward direction into the same living room R, the distribution of ions is examined on
the vertical surface D.

[0088] Figs. 18 and 19 show comparative example 3; when electrodes 17¢ that
simultaneously generate positive and negative ions for the individual lateral division
passages 8a are provided, the distribution of ions is examined on the horizontal surface

E. InFig. 18, positive ions and negative ions are included in an air current flowing in



to 10c function as an air curtain, and thus ions included in the air
current discharged through the opening 10d are not diffused to a
space above the living space. Thus, it is possible to supply a
sufficient nunber of ions to the I|V|ng space. In particular, in a
floor or the like where a living roomhas a high ceiling, the
diffusion of ions is reduced, and thusji.t is possible to obtain

| arger effects. [0092]Part of ions generated by the fine particle

generation devige o}ﬁ;eqﬁé’raﬁﬁwﬁbﬁ &?Jggseﬁ.tbfggmnaw g "{rbg%%} % glgh

10c. In this case, e con entration -of ions

t he openi ngs 1Qawl§] t,ﬁ%emlaasn éag%é 84 19. vfd}g&f tﬁeoaaﬁghfoékfigﬁbdQ a&rﬁ’&ﬁ

di schar ged throug e openi ng € case descri ove

| ar ge nunber nih@?lﬁnz%ﬁfalé?:?fa di ffused to a space above the living
space. It is therefore pOSSI e to supply a sufficient nunber of ions

to the | yhag) Spacenyd nshas 1) Githit | L2 0O A5 8 kWit e
PO oF e i g 3

cei ling, ions are upmar

hod ff ' f.
i schar ged 1 hregﬁBﬁ?‘%%ﬂg%ﬁln@ﬁg‘%e%&%@ﬁ ?ﬁ%ngés ?%r%her £ %Uf 5?‘%? ghiaq
0 O SIS R PO D8 0 bl e

to reliably formehe &ir curtal reover,” st nce

Cons To the | JTBgRESREO & otst PRHeT B s myRaEn SRt Lf t‘isaé‘grﬁtﬁé
h I I f

mey be for med. t%m&sfréa iy fﬁ&ma'fl?ﬂl% J?#@%ﬁﬂﬁﬁs%@ﬁbﬁsﬁiéﬁﬁﬁ

opening 10d is ace ai,r currents

obent ngs 10a ¢ BUSBE B0k o e e SR HERER oD RERIAT Bt @ﬁé‘we

fast air current ed through the openings 10a to 10c.
[ 0095] Si nce thBor(E)pneo ng %30?2{ 10c are di VI ded into upper and | ower

Eg;)telr Oggr t[&(%ﬂ] ;[ sehﬁé edpl'%)s%lét h H@mcnt s cgmr/neirﬁ 1 e clie:(:‘lsl%cgjyu;ghorf%J g is reg'uced
and thus it is possible to increase the concentration of ions in the middle portion of the
living room R. On the other hand, Fig. 19 shows that a repgion where the
concentration of ions is high in the middle portion of the living rcom R is narrowed.
Fig. 21 shows that regions where the concentration of ions is low at the left and right
end portions of the living room R are extended and that the region where the
concentration of ions is high in the middle portion of the living room R is further
narrowed.

[0091] In the present embodiment, the openings 10a to 10c (first outlet) through
which the air currents (first current) are discharged upward are provided, and the
opening 10d (second outlet) through which the air current (second air current) is
discharged downward is provided. Ions are included in the air current discharged

through the opening 10d; ions are not included in the air currents discharpged through

the openings 10a to 10c. Hence, the air currents discharged through the openings 10a



- 33 - speed of the air current discharged through the | ower portion,
the speeds of the air currents discharged through the outlet are
gradually increased fromthe air current at the bottomto the air
current at the top. Thus, it is possible to reduce the disturbance of
the air currents and enhance the efficiency with which air is

di scharged. [0096] Since the air currgnt is discharged through the
opening 10d such that the air current extends in the vertical

direction due {oid; cﬁs%%gf kit Yo BRI bl b B bl bfromtdischafged.

possible to vertica se ions to the living space

It
possibl e to ”th*;ougﬂftﬁe' c@iﬁgﬂgm SUBRIAIEIO0 § GaldBold i AERACE. Thus, i

[0097] Mor eover, since current 1s arge

openi ng 10d Sufsgbo%%ﬁé glglghsuﬁweﬁtqﬂfnb%?&g?ﬁ iﬁ;@ h(u*ﬂg a%é erIﬁ‘llpammﬂar,

di rection due y Increasing w por

possible to |ajefal #)rythg llkE: re aoﬁ'\?i Cooh] fas!d M IEgel 319;3‘91% d&i‘nﬂgh of foud B

possible to noré su f|C|ent y supp IonsS to

[ 0098] Si nce th%{ig'{a SHULERLS 0%51 gd &?M%g%%geffﬂﬁ{sough the openl ng 10a

to 10c such tha dai T eury € EXten € lateral direction due
to the |at I dt h
rce)l i agl yaf[g@rj t %el gifa%egflsﬁong g\rlgvlller tffjogg % ncep? %1clea$e%er$ owh%léct%h{@nhg
th t | di 11 t d d
verti cally. anévéh%régga*@%@%wg r oh B edng cGigihonst

t | di t 13 at. .t
{han the speed St IEHERErITE °8°M2%%&Rag° §R5E" R erbul s Bl s

t th t h th h t
por Lo pass:goég%uaﬂa?%d%gmgg &ﬁso%eabaﬁﬂ%oas@ﬁzﬁe s g e g
the living space ]%nd thus th cg{tlrrenatcs Mngtion as a% e f';l o
curtain, with Y@ Fé’gucintg afeh% p%é% %Ia% é%?ﬁ ?hé ](‘fltPefr?fgli on

of the air curren e(y sch tlhgo e 105% divis

14 ot the | oner 5B i G of ond Bl g 4”17 B RRTA

‘;L]?][“I gf’gﬂtg g'n; “SgegooEn elo%%%“ﬁﬁg,%bs?naﬁ i Ber Af‘{én@%:escﬂﬁ%s%d%;@d 2308 s
this method is effective.

[0093] Since the speeds of the air currents discharged through the openings 10a to 10c
are higher than the speed of the air current discharged through the opening 10d, it is
possible to reliably form the air curtain. Moreover, since the slow air current is
discharged to the living space, it is possible to supply ions to the living space without
the wind being sensed by a person. With a plurality of blower fans, air currents
having different speeds may be formed.

[0094] Since the air current discharged through the opening 10d is adjacent to the air
currents discharged through the openings 10a to 10c, it is possible to supply ions
farther along the fast air currents discharged through the openings 10a to 10c.

[0095] Since the openings 10a to 10c are divided info upper and lower portions, and

the speed of the air current discharged through the upper portion is higher than the



- 34 - of ions to the living space. [0100] Since the fine particle
generation device 17 is arranged in the,vertical division passage 14
at the lower portion, ions are included in the slow air current

di scharged through the | ower portion of the outlet 10, and thus it is
possible to supply ions to the living space without the w nd being
sensed by a person. [0101] Since the aiJ, flow path 6 extends upward
fromthe blower fan 5 and bends front'véér'd, and extends fromthe
vicinity of the bloper fan 5 tqQ the outlet 10 to formthe vertical

di vi si on passatfés i@ﬁ“ﬁ&‘rl‘ﬁ{m’[‘%s Brietdroyeh thedews: RoFlionnthe spesds ok e @iron
of the flow path is jncreased due to the vertical division passages
11 to 14, and tHtFasidiRehargsd Hipugtethe ouiles aje) gradupllyingeesad Temdheair purrent at
surfaces of the vertical djvision passages 11 to 14. In this way, it

i s possi bl e t ot /et isthe pis cayprabe thiytop Thus.éiis Repsible te Frduepibe disgibraceon
of the air flow path 6, and reduce the separation and the disturbance
of the air curPidht¥r cumeptsepd enbpnee theeRicianpy with whichair is dschargednds to t he
outlet 10 fromthe upstream side of the position intersecting the
center of [8098] cur vetincg the aie surpst s dsshagedotronghethe ppeninanld sugluthef the b
air flow path 6 and the center of the curved surface portion 6b of
the | ower wal | cvsnt exteads indhetsyticriglirgioptiue tpehe vertiepllinoeasirarwigthpodige 3,
11 to 14, it is possible to reduce the air current separated fromthe
| oner wal | 61) it i#rngssible togvesticgthdifftse iots to e living smoe. r s it is jBgbIsTe Bhmce
the vertical division passage 14 at the |lower portion is arranged on
the inner circuwficomdssinply iohdle theflivingspaser outl et port 5c of the
blower fan 5 with respect to the vertical division passages 11 to 13
at the upp@®7horti dlorepversincybs air bireent ip diseharaed wough thespennps] Gdfsudhhkst
air currents flowing in the vertical division passages 11 to 13 at

t he upper porthedir uosgsxSndT i thp datsrelrdijeotidn dievtp sheolatepdly Sagessing vidth
14 have the vertically increasing width portion 7, and the cross
section of thepoyéan B.cHilip possifde éonirkamalyvdiffose ipoy tof the living space. Thus, it is

possible to more sufficiently supply ions to the living space.

[0098] Since the air currents are discharged through the opening 10a to 10¢ such that
the air currents extend in the lateral direction due to the laterally increasing width
portion 8, it is possible to reliably form the air curtain.

[0099] Since the air flow path 6 has the vertical division passages 11 to 14, which
divide the outlet 10 vertically, and the speeds of the air currents flowing in the vertical
division passages 11 to 13 at the upper portion are higher than the speed of the vertical
division passage 14 at the lower portion, the air currents are discharged through the
vertical division passages 11 to 13 at the upper portion to the space above the living
space and thus the air currents function as the air curtain, with the result that it is
possible to prevent the diffusion of the air current discharged through the vertical
division passage 14 at the lower portion. In this way, it is possible to prevent jons

from being diffused to the space above the living space and supply a sufficient amount



- 35 - perpendicular to the air current therein is fonned in the “
shape of a laterally extending slit, the areas of portions of the
upper and | ower wall surfaces of the vertical division passages 11 to
14 in contact with the air currents flowing in the air flow path 6
are increased. Thus, it is possible to extend the air currents
flowing in the vertical division passages 11 to 14 in the vertical
direction without the air currents separating fromthe upper and

| ower wal |l surfac t. s refore possible to vertically diffuse
ions to the IiSEﬁgé@ﬁé%%ﬁﬁT%%%S]Since the vertical division passages

11 to 14 t d t ide.of . th tically.increasir
i dth por (B rESPaRE o F R ERU A OF i o g 28 VEeg ahion
[ it i dt h it t f th t ide to t
ounst T oam si AE*STE8 TrioedfPEIE prioShEy TIEPLI B2 PR et ghgperasd
di ti , Tt i bl t Ly t t th ir. int
at oral di rect PR Bupargeny Hecrledti SdnisgCe Repfb APandort
also to formthe wde air cyrtai to_pr%/ent the upward diffusion of
ions. It is al 8’”5&@?5'!1@0“? & dng; Yelpes T DHEPSSOR £ ow path 6 with

hi gh for 1l.tty. [Q106] Sinpce the |Laterally ipcreasi wi dt rtion
8 has tth[B!idliral dPRTESIPB A ?s%?éléé %?n‘g"o‘ﬂ%’faﬁggmﬁﬁq Q‘gwraq%?l;?l %’i%vticaé)%g
the vertical diyvision passages 11 tq 14, d . the width of each of the
| ateral divisi @H“W&Ed;a@ﬁ?“@gs fram Py ieiaidbef the blopey %gé%ﬂ}etwﬁ%tl@ﬁa@m
fromthe upstream sjde_ tqQ the dowgstream side, t{he areas of portions
of the left anificrvegieal dhasien RASTBSRLA 20 14, ThHTIEE PErPeLot Of P8 CRgPy SeERRm ol e
flowwng in the air flow patB 6 ar incmsed. It is _therefore .
possi bl e to exfleWdattHe merepsed dpe tabe VReMANGarPaEsages | 4 e fh1and aps Shegr
passages 8a in the lateral direction wthout the air currents
separating frofiFHE ela'ﬁg'tf?%gor?git rall\sHriaces of the verical [divigien messeges Llrfe 14
vertical divisjon, passage 14 in which the fjne part.ic]e generation
device 17 is ah Hisgway- tids b@&blﬁa%am%ﬁeﬁﬂ% ?Péeclm%@%“g@@ﬂnﬁa’artb? BRPeR BOftpRHPE

narrow ng the

the air flow path 6, and reduce the separation and the disturbance of the air currents.

[0102] Since the air flow path 6 extends to the outlet 10 from the upstream side of the
position intersecting the center of the curved surface portion 6a of the upper wall 6U
of the air flow path 6 and the center of the curved surface portion 6b of the lower wall
6D, and thereby forms the vertical division passages 11 to 14, it is possible to reduce
the air current separated from the lower wall 6D and the disturbance of the air currents.

[0103] Since the vertical division passage 14 at the lower portion is arranged on the
inner circumferential side of the air outlet port 5S¢ of the blower fan 5 with respect to
the vertical division passages 11 to 13 at the upper portion, it is possible to increase
the speeds of the air currents flowing in the vertical division passages 11 to 13 at the
upper portion,

[0104] Since the vertical division passages 11 to 14 have the vertically increasing

width portion 7, and the cross section of the vertically increasing width portion 7



- 36 - flow path on the upstream side of the fine particle generation
device 17, the air current is narrowed and sapot hed on the upstream
side of the fine particle generation device 17. Since the speed of
the-air current is increased by the narrowed portion 14a, the
concentration of ions near the fine particle generation device 17 is
decreased. Thus, it is possible to gengrate a | arge nunber of ions
with the fine particle generation devr 217 and | ncorporate theminto
the air current. The narrowed portion 14a may_be arranged at the _
posi ti on wher e PEmEndigyla t?)ﬁﬁetalré’%e“éélﬁéﬁ’%%sif@ﬁleééﬂhééh@?° 3 lafgrally rytending
[0108] Since the | ateral division passages 8a are provided in the

| ateral |y i ncr s ihegraqs af periensof gis uppervand lopvepwelb prrtaces of sheeterticplydivigion
the air flow path 6, and either the positive ions or the negative

i ons are incor pa¥agesdlitadd inepntachwith e dinguaeals flavingsn de gimBevagub Soue
it is possible to reduce the collision of ions resulting fromthe air
current curvi ndneagsseds | Sisndt srpassible gp rextend thepzit hurgentsHBovoing it thej wertical
possi ble to reduce the destroying of ions, supply a sufficient nunber
of ions into tWHevisionpasegersodie dAdn Brivaricd dirkeion tithputithesdit owrents separating
performance. Wien either the positive ions or the negative ions

mai nl'y flow i nfacthe gpper hrd loverwall swifactssi Bis hersbagrssiBla o eartivally Biffuse
smal | nunber of the other ions are included, the effects described
above can be obensithibdliving$®64.Si nce one of the el ectrodes 17a and 17b
(first and second ion generation portions) is arranged near the open
end of eacl@l@] t he Pintethalverticaldsiiion pawgsdddo 3hbave, omthe ddwndtmdrh side of
side, it is possible to easily pass either the positive ions or the
negative ions therveriphlleimcteasiig widh patier Blthednteially dnrqasisgs niftls p@tion et
el ectrodes 17a and 17b (first and second ion generation portions) may
be arranged wi tivreasgshis widthes al exthinds Sowrihpusegesid8tn. the @dwdhSim side tirke
positive ions flow in one of adjacent |ateral division passages 8a,
and t he negat i &t gxtengs fle@w cimenthio tet lateral difectidmeit dgjoadEabotioalyeo ettend the
di vi sion passages 8a, it is - 37 - possible to supply equal nunbers
of positive i ork comubtyiedhetlitonsl diwnont and i atelillyi diffist igpe ®i the Wvisg spatettiunaliche
living room Since equal nunbers of positive ions and negative ions
are necessary foforki theiwide airrdvoninetopxeseat thalupwird diffugiosef ine tibis also
reliably obtain sterilization effects by supplying equal nunber of
positive ions asibletgatsily foringhesair flow path 6 with high formability.

[0106] Since the laterally increasing width portion 8 has the lateral division passages
8a obtained by laterally dividing the vertical division passages 11 to 14, and the width
of each of the lateral division passages 8a is increased laterally as it extends from the
upstream side to the downstream side, the areas of portions of the left and right wall
surfaces in contact with the air currents flowing in the air flow path 6 are increased.
It is therefore possible to extend the air cuments flowing in the lateral division
passages 8a in the lateral direction without the air currents separating from the left and
right wall surfaces.

[0107] Since the vertical division passage 14 in which the fine particle generation

device 17 is arranged is provided with the namrowed portion 14a for narrowing the



[0111] Since the open ends of the lateral division passages 8a on the
air inflow side are forned on the upstream side of the position
intersecting the center of the curved surface portion 6¢c of the |eft
wal |l 6L of the air flow path 6 and the center of the curved surface
portion 6d of the right wall 6R, it is possible to reduce the air
currents separating fromthe curved surface portions 6¢c and 6d. It is
therefore possible to reduce the di st%ance of the air currents and
prevent the destroying of ions resulting fromcollision of the ions.
[0112] Si nce t h&owarthoaghe wstysey sils ob Bis Sng aartialg gengration deypred . thewt suEsny v
divide the air flow path 6, are provided, and the |ateral division
passages 8a ar & regapyed an ssoothpd on g ypdas s ohbsdge pyrticla gepestioy device
dividing the vertical division passages 11 to 14 on the side of the
outlet 10, it ild pBaeitht eeeboithpdt purrdhbis dAngreagadryethe BarggvweH ppttien 14a, the
vertical division passages 11 to 14 and guide themto the | ateral
di vi si on passagemseseetion of ipgs ngpsthe Hos partidle gmgraperedevive 17 hedagmassdat Thow,
of the backward current region H It is therefore possible to further
reduce the di situispasside ¢f genhratead jargeunureler of savd viithethe dine tpagiclyegereraiiinng
of 1ons resulting fromcollision of the ions. [0113] Since the ion
gener ati on devidewcell? 4nd imporparatretiern inte the ajrequrregal Thii neirovedhprters Hgemays
at the |l ower portion, and the speeds of the air currents flowing in
the vertical dbyasdnged gdwgasiton here ibe fige particidgenerpiierdepios 17 isarranged.
hi gher than the speed of the vertical division passage 14 at the
| ower port[PD8] t he Snee tbeltatesal tdivisiorepadiagehdar gye drovided irgthe tdigalieintieeshls
di vi si on passages 11 to 13 at the upper portion to the space above
the living - 3&ith pejian8, which ¢xbeands latecallsiiin the @ir flowt mtlf 6rand pither the pbiidve
air curtain, with the result that it is possible to prevent the
di ffusi on of t ims i the pegatiwnivnstirsimhaperetdd tntr eaoly bif thé kateval livisienl paskages $a.on
passage 14 at the |ower portion. In this way, it is possible to
prevent ions f itdspdseibledo cidhdeutbecbilisiont dfdors pesuliing fromethe fie cirient agvisgpacie
and supply a sufficient nunber of ions to the living space. Wth a
plurality of bilowisg if twmeir faivpatuf. r élenes, Haspoagiblelidf feduceite depleyihg ofiiops,be
fornmed. [0114] A second enbodi nent will now be described. In the
present enbodi supply, 2 sudficiént wemben oFiags ito tediyimiglyeen pné wilews| the sterflizationo
vertical division passages 11 and 14 are provided vertically. Hence,
two openi ngs 1@erfeameanct0dWhereeithi the p@jtiva iona oythd negative ions inginlyi fibev ibgach
side are forned in the outlet 10 (see Fig. 2), and air currents are
di schar ged t hr ofigie lateral dpyésiinnpassag€ralaregten] &ch smalb nthber| df\thergtheoions afEhe
fine particle generation device 17 is provided in the verti cal
di vi si on passaipslufied, thekEeds dreeribpdaliove pan tgrobtainkd same as in the first
enbodi nent .

[0109] Since one of the electrodes 17a and 17b (first and second ion generation

portions) is arranged near the open end of each of the lateral division passages 8a on
the air inflow side, it is possible to easily pass either the positive ions or the negative
ions through each of the lateral division passages 8a. The electrodes 17a and 17b
(first and second ion generation portions) may be arranged within the lateral division
passages 8a.

[0110] Since the positive ions flow in one of adjacent lateral division passages 8a, and

the negative ions flow in the other of the adjacent lateral division passages 8a, it is



[0115] Figs. 22 and 23 are diagrans show ng results obtained by

exam ning the distribution of ions in the living roomwth the fine
particle diffusion device 1 of the present enbodinent. As in Fig. 11
descri bed previously, the living roomR is 4800 mm hi gh, 6400 nm wi de
and 6400 mm deep. The fine particle diffusion device 1 is placed on
the one side wall W and the floor surface F, and discharges an air
current toward the side wall W2 oppos'l:f7e‘ the side wall W. The
concentration of ions was measured on the vertical surface D passing
through the cemPBiblofo smplyraand punbess af pogifive ioas apd Beapiivecions fi indjyidual

| ateral direction. [0116] Fig. 23 shows that, as conpared wth .
conmpar ati ve ex®Aapies withipthe g‘n@s ropjg s Singseqyplcnumpery & positiye donsraad pegativey
it is possible to prevent the upward diffusion of ions and increase

t he concentr at i@W %% npesaery forikiling jarborge dpricsialiih iy hessiblpwier refiahly joblainof
the - 39 - living roomR [0117]In the present enbodinent, as in the
first enbodi mesterilizaken effrelsiby guppbrng danal sembarof pasitive fons engtnegative fons.he
air current (first air current) is discharged upward i s provided, and
t he openi M§lhldd ( sediveecthe apaneanyis ofithe laggnal Winiddn passagesi Fa anuthe ain tinflogesidend
air current) is discharged to a space bel ow t he above-nentioned air
current is prowededned cnrtbe upstedom sile dBtlie positidndntaisectiog theanshteroStbd angeeld
t hrough the opening 10d; ions are not included in the air current

di schar ged t hr eurfe pértorofpanfitiredeft Ball 6-eftbesir fidve pah 6 alihe emter df e havgled
t hrough the opening 10a functions as the air curtain, and thus the
ions included swhchgodion &ducf datright sehdRgedist possiblg o réduceo henain guridid
are not diffused to the space above the living space. In this way, it
i s possi bl e tosspapphy framsthé urved mrfapsipdyéonsofc dndrgl. t b i Herdfore ipnggible to
space. Part of ions having a | ower concentration than the

concentrati on ofdutdtbe distusbankesftileer gpedrms endyretehethe geshoyigg dDdnsmayultieg

di scharged through the opening 10a. [0118] A third enbodi nent will now
be described. EmmtcaBisioneStaionenbodi nent, three

[0112] Since the vertical division passages 11 to 14, which vertically divide the air
flow path 6, are provided, and the lateral division passages 8a are composed of thin
passages obtained by laterally dividing the vertical division passages 11 to 14 on the
side of the outlet 10, it is possible to smooth the air currents with the vertical division
passages 11 to 14 and guide them to the lateral division passages 8a. It is also
possible to prevent the generation of the backward current region H. It is therefore
possible to further reduce the disturbance of the air currents and prevent the destroying
of ions resulting from collision of the ions.

[0113] Since the ion generation device 17 is arranged in the vertical division passage
14 at the lower portion, and the speeds of the air currents flowing in the vertical
division passages 11 to 13 at the upper portion are higher than the speed of the vertical
division passage 14 at the lower portion, the air currents are discharged through the

vertical division passages 11 to 13 at the upper portion to the space above the living



di vi si on passages are provided vertically. Hence, as shown in Fig. 10
descri bed previously, three openings 10a, 10b and 10d arranged .
vertically side by side are fornmed in the outlet 10 (see Fig. 2), and
air currents are discharged through the openings 10a, 10b and 10d
into the living room The fine particle generation device 17 is
proVided in the division passage that has the opening 10d and is
arranged at the |ower portion. The oth¥- portions are the sane as in
the first enmbodinment. [0119] As shown in Fig. 10, the speeds of air
currents di schapgednd thue tlghait berensehtatigs ad e, airl Gtaianerith Gk wsdt that it is
stepwi se varied fromthe air current at the top to the air current at
t he bottom Thupsssibleotoemteyent therdffosonasfethg emenatre dijschamgedt theough sHeuveltival e
of the air currents are reduced. As shown in Fig. 24, the air
currents i ncl udivisjorngsdagan$4 atthd Mower aordiondi It ftde gey it lapotstihe toh@event ions
openi ngs 10a and 10b to the space above the living space, and the air
current incl udifiagh beimggifisel ©ittcdparegboletiiy lbiigispidandngpliyrguifidiint mibee
living space. Thus, it is possible to obtain the sane effects as the
first and second igehedheTivihg spddar twih ai ghalithafibkgved fhi@\Val currents having
concentration than the concentration of the ions discharged through
the openi ng 10diffepnt Heeddin@Daf@r@ddt hr ough the openings 10a and 1 Ob
[0120]Fig. 25 is a side cross-sectional view schematically show ng
the fine gert4icl e dafsécdpd eabstidét &ill ne bedds@ibed.n 18 MRQHESR Y mbogitne LR 8L
of description, the sanme portions as showmn in Figs. 1 and 2 descri bed
previously ar e shad@ith iFfd @desstibdll préhcusyymb ShoSverticarditikionpassdgad ] Pardf14the
present enbodinment is formed with a sirocco fan or turbofan that
sucks air in tpgvilied 8itically. ofHeéhcs ol opbiiipé Nod a€ld SWAABE Fid. B @tdngddn
the circunferential direction. The other portions are the sane as in
the first and se6Geimy sRRLYNidERAE Formed kP b blger A0 (sdel AW NAUMA £r eSB dfe
upward fromthe bl ower fan 5 and bends frontward, and has the
vertical divisiRehapes 9290 telofpigsl 1adhy 1 Gaeo Ry Evig@lobih. Thefidd fagicle
particle generation device 17 is arranged in the vertical division
passage 14 at baRrdienREviRONY ii®Brovided til @heV Rdriidal Alvisiiny pab@8 12aS TR Ethd4,
the narrowed portion 14a is arranged at the position where the fine
particle gener gbiiom Mt Senclad in the &fst @igABnent. 0122] The bl ower fan 5
formed with a sirocco fan or turbofan is provided with a

[0115] Figs. 22 and 23 are diagrams showing results obtained by examining the

distribution of ions in the living room with the fine particle diffusion device 1 of the
present embodiment. As in Fig. 11 described previously, the living room R is 4800
mm high, 6400 mm wide and 6400 mm deep. The fine particle diffusion device 1 is
placed on the one side wall W1 and the floor surface F, and discharges an air current
toward the side wall W2 opposite the side wall W1. The concentration of ions was
measured on the vertical surface D passing through the center of the fine particle
diffusion device 1 in the lateral direction.

[0116] Fig. 23 shows that, as compared with comparative examples 1 and 2 of Figs.
15 and 17 described previously, it is possible fo prevent the upward diffusion of ions

and increase the concentration of ions in the living space in the lower portion of the



plurality of blades 5h on a disk 5g; air is sucked in the direction
of the shaft and is discharged in the circunferential difection
Hence, the disk 5g is arranged opposite the air intake port 5a, and
the vertical division passage 14 'is arranged on the side of the air
i ntake port 5a and the vertical division passage 11 is arranged on
the side of the disk 5g. The speed of_%iy di scharged through the air
outlet port Sc is slowon the side - Z1 - of the inlet 5b and is
fast on the siqe.of the disk 5g due to the viscosity of air. Hence,

the vertical diVI%'¥"Passage 11 at the upper portion is provided on
the side o e dis and thus it i s possibl .0 i.ncrease the
speed of t@é{ﬁir cuﬁ‘r@%?reﬁ“gﬁrﬁ%‘%a@ttﬁﬁ%%ﬁ'ﬁfﬁﬁtﬁ@%% @ﬁri‘tnée PPauns 1% (first
Therefore, the ajr, intake rt, 5b, is arranged on the side toward . .
which the air FEN (e TS G‘éoﬁ““ffél@ it FROER lbrdé*gléaﬁ%e upward is
enbodi nment, it is.pgssible to o in the effects as.in the first
enbodi nent . paﬂovgﬁgia&ﬂgfi%%a?wﬁgqéda (560 SRUCBREBL RIS Uit e (sesond
concentration of the 'Qns.ﬂ;scgarged t hrough t he openi ng 10d may be
di schar ged t hr GUgFmerR D oisrhargd 1182 s1asa PalPX 1 fabpyeanepbiansdedit ot Aow
be described. Int present enbodi nent, each, of the el ectrodes 17a
and 17b shown iPFPVrﬂF’g. ‘gnyyae effcﬁiéé@mpﬁhamr&agffry disgharasdithreyeh; tBé spHineViddi
positive ions and negative ions and generate them_ The other portions
are the same adomsAre ik yeiyded indhe,ajp Pyrecat dischanapd thepugh s opsnigg Hla.  Hence,
[0125] The polarities of ions generated by the el ectrodes 17a and 17b
are switched eWsrar prgbdisshaesbtronghitsgorenipg d P fungliang as e am@ain and
Fig. 8 described preyiousl&@_positive ions are generated fromthe

el ectrode | 7athugily veyiaeindsd in dhsainpuregedeshareetbrqughiherpaering 404 gaaot
17b as in the fjirst enpodi nent. \Wen the predeterm ned period

el apses, as sh&ffssdtophespacssaboyeBadiving spass Larthis gandt Hrossible ghsupply a
el ectrode 17a, apd positjive jons are generated fromthe el ectrode
17b. Then, whefUfifentppasksr tfniopedo JB% ilyEeesmaprs ebar ghdonsr kavipenarlawe

as shown in Fig. 8. . . .
concentration than the concentration of the ions discharged through the opening 10d

may be discharged through the opening 10a.

[0118] A third embodiment will now be described. In the present embodiment, three
division passages are provided vertically. Hence, as shown in Fig. 10 described
previously, three openings 10a, 10b and 10d arranged vertically side by side are
formed in the outlet 10 (see Fig. 2), and air currents are discharged through the
openings 10a, 10b and 10d into the living rcom. The fine particle generation device
17 is provided in the division passage that has the opening 10d and is arranged at the
lower portion. The other portions are the same as in the first embodiment.

[0119%] As shown in Fig. 10, the speeds of air cuents discharged through the
openings 10a, 10b and 10d are stepwise varied from the air current at the top fo the air
current at the bottom. Thus, no eddy currents are generated, and the disturbance of

the air currents are reduced.  As shown in Fig, 24, the air currents including no ions



[0126]1In this way, positive ions and negative ions are alternately

di scharged into the left and right edges of the air currents that
extend laterally in the laterally increasing wdth portion 8 and that
are discharged. It is therefore possible to distribute positive ions
and negative ions of high concentration laterally and widely to the
living room - 42 - [0127]Fig. 27 is_gydiagram show ng results
obt ai ned by exam ning the distribution of ions in the living room

1t 1 WA e RS
hi gh, 6400 d The le dif i .
o, 5400 o AR AN Tk LD B R e

d di h t t. d te.th
e T2geS e i RDiasHRIOO RIS (B S Bittcrs o, FRPRRL At 3608h

of which of the itive ns.. the egative ions f ewer

nurber on the HEDPSBREST Lotk EA0E EVRE 210 aﬁ@ﬁfeng?tmfége BencoRioy of o
shows that the conc at i of . i,ons can creased qver a further
wie area in 't 5 S Peteh B R oM oA e prgitpe Shenirgs
enbodi nment . %é L{n Lhe present enbodi nent, since the polarities of

i ons gener at ed 9§ @b ectrodes 17a and 17b (first and second ion

generation tions), a ched ever re term peri i
possi bl t@qgéstri ; i e woeosﬁgtw TR shebe R e paride

concentration | I Y. and to the Y ng ro Thus, it is
possible to fu igh cle OF HeTouttR SPPSRER %Fﬁssrqﬁﬂﬁﬁw%rt o FaIRe
si nce the pol arltles of . ions f_I owi ng.in the

al ternately swppeweﬂas sRovs Iy Figsi hiagd £ %{!Pﬁ@@rf-‘ewa% Jéﬁﬁﬁeﬁeweh fike
flow path 6 and t eyent the adherence qf dust he |ike.
[0129] A sixthS$ i bRt %er ?anﬁo%" e Prarea e gtment i 2p ‘tiﬁﬁ“éée’i‘FPCC" fan

enbodi nent, as sho el ect es 17a and. 17b a
arranged near

d Pﬁ&“‘\%@h‘% a’fe‘a@l‘f’ F“?Wflﬁasg@ gd @?W%P%&F%‘é%%@é%e
8a on the air inflow si The ot her portlons<§re t he ssge as in the

first embodi mefirCuniEgn ?éﬁf‘iha’étes be-pther gortiqnsisirs e sunres ip the st and secpud

di vi si on passagegﬁajala are alternately driven. In the figure, the
el ectrodes 17a T@HSIH the upper row are driven, and thereafter

e ol eCrades, 1T IS LA o P LS e RISERELLY
and has the vertical division passages 11 and 14 divided vertically. The fine particle
generation device 17 is arranged in the vertical division passage 14 at the lower
portion., In the vertical division passage 14, the narrowed portion 14a is arranged at
the position where the fine particle generation device 17 is arranged.

[0122] The blower fan 5 formed with a sirocco fan or turbofan is provided with a
plurality of blades 5h on a disk 5g; air is sucked in the direction of the shaft and is
discharged in the circumferential direction. Hence, the disk 5g is arranged opposite
the air inta:ke port Sa, and the vertical division passage 14 is arranged on the side of
the air intake port 5a and the vertical division passage 11 is arranged on the side of the

disk 5g.  The speed of air discharged through the air outlet port 5¢ is slow on the side



- 43 - division passages Sa to generate positive ions, the el ectrode
17b is driven in the lateral division passage 8a adjacent to the one
of the lateral division passages 8a to generate negative ions.
[0130]In this way, as in the fifth enbodi ment, positive ions and
negative ions are alternately discharged into the left and right
edges of the air currents that extend Jaterally in the laterally
increasing width portion 8 and that are& discharged. It is therefore

possi ble to distribyte posjtive |on nd gatjve jons of hjgh
concentration P W@P‘i‘ftISP a‘é‘i’d fﬁ‘&]bti‘?ﬂ;%&tq‘re&ﬁ? %4‘1‘5?‘% BHSCORIS PdiFe r Hence,
since the polarities of ions flowwng in the air flowpath 6 are
alternately swifeckgigal q“f”lP%Paﬁ%?g%ib?tghec‘%?PPréH’ﬁ@@ ichrayieed Ry th sidepf thedisk
flow path 6 and thus prevent the adherence of dust and the |iKke.
[0131] In the Perasd this ikis ppssiblenis dormenemths speed of thie gl qyaent idisphasgsd throghon
device 1 sterilizes the living roomby generating positive ions and
negative ions Wetdperipg 193 ndhgsfors, dheeaify Forteh igatmged o thenside hward
di scharging them though the outlet 10. As the fine particle diffusion
device 1, a fi méichfieraiciow patl ¢ i$imed- devi ce 1 may be used that obtains
rel axation effects by generating only negative ions with the fine
particle dJ8hetati onWihdheqmesent embeditmpas, if {smesside tojoblain tie $amesiforts esdu ithse
1, a fine particle diffusion device 1 may al so be used that, for
exanpl e, renov&sst smbediggentlj Part ¢friensdeving p 1jwvér|coprgatration ghapthehtoncegtration
i ving room by generating, an aromatic substance, a deodorant, an
i nsecticide, aob#etions disdearged thicugl theeonshing 1OHemsy he discharged| through the
generation device 17. Industrial Applicability [0132] The present
i nvention can beeningdPied to a fine particle diffusion device that
di scharges and diffuses into a roomfine particles of ions, an
aromat i ¢ 0B ance, A &l cododimant, Wil now bs desciibddd eln the brssnberhteidieent eachhe
li ke. - 44 -

of the electrodes 17a and 17b shown in Fig. 8 described previously can switch ions

between positive ions and negative ions and generate them. The other portions are
the same as in the first embodiment shown in Figs. 1 to 8.

[0125] The polarities of ions generated by the electrodes 17a and 17b are switched
every predetermined period. Specifically, as shown in Fig. 8 described previously,
positive ions are generated from the electrode 17a, and negative ions are generated
from the electrade 17b as in the first embodiment. When the predetermined period
elapses, as shown in Fig. 26, negative ions are generated from the electrode 17a, and
positive ions are generated from the electrode 17b. Then, when the predetermined
period elapses, jons are generated as shown in Fig. 8,

[0126] In this way, positive ions and negative ions are alternately discharged into the
left and right edges of the air currents that extend laterally in the laterally increasing
width portion 8 and that are discharged. It is therefore possible to distribute positive

ions and negative ions of high concentration laterally and widely to the living room.



Li st of Reference Synbols [0133] 1Fine particle diffusion device 2Main
body encl osure 3inlet 4Air filter 5Blower fan 6Ar flow path ba and
6bCurved surface portion 7Vertically increasing width portion
8Laterally increasing width portion

-49 -

[0127] Fig. 27 is a diagram showing results obtained by examining the distribution of
ions in the living room with the fine particle diffusion device 1 of the present
embodiment. AsinFig. 11 described previously, the living room R is 4800 mm high,
6400 mm wide and 6400 mm deep. The fine particle diffusion device 1 is placed on
the one side wall W1 and the floor surface F, and discharges an air curren;: toward the
side wall W2 opposite the side wall W1. The concentration of ions indicates the
concentration of which of the positive ions and the negative ions are fewer in number
on the horizontal surface E at a height of 1600 mm. The figure shows that the
concentration of ions can be increased over a further wide area in the lateral diréction
as compared with the first embodiment.

[0128] In the present embodiment, since the polarities of ions generated by the
electrodes 17a and 17b (first and second ion generation portions) are switched every
predetermined period, it is possible to distribute positive ions and negative ions of
high concentration laterally and widely to the living room. Thus, it is possible to
further enhance the sterilization performance. Moreover, since the polarities of ions
flowing in the air flow path 6 are alternately switched, it is possible to reduce charging
of the air flow path 6 and thus prevent the adherence of dust and the like.

[0129) A sixth embodiment will now be described. In the present embodiment, as
shown in Fig. 28, the electrodes 172 and 17b are arranged near the open end of each of
the lateral division passages 8a on the air inflow side. The other portions are the
same as in the first embodiment. The electrodes 17a and 17b for each of the lateral
division passages 8a are alternately driven. In the figure, the electrodes 17a and 17b
in the upper row are driven, and thereafter the electrodes 17a and 17b in the lower row

are driven. Consequently, when the electrode 17a is driven in one of the lateral
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division passages 8a to generate positive ions, the electrode 17b is driven in the lateral
division passage 8a adjacent to the one of the lateral division passages 8a to generate
negative ions.

In this way, as in the fifth embodiment, positive ions and negative ions are
alternately discharged into the left and right edges of the air currents that extend
laterally in the laterally increasing width portion 8 and that are discharged. It is
therefore possible to distribute positive ions and negative ions of high concentration
laterally and widely to the living room. Moreover, since the polarities of ions
flowing in the air flow path 6 are alternately switched, it is possible to reduce charging
of the air flow path 6 and thus prevent the adherence of dust and the like.

In the first to sixth embodiments, the fine particle diffusion device 1 sterilizes
the living room by generating positive ions and negative ions with the fine particle
generation device 17 and then discharging them through the outlet 10. As the fine
particle diffusion device I, a fine particle diffusion device 1 may be used that obiains
relaxation effects by generating only negative ions with the fine particle generation
device 17. As the fine particle diffusion device 1, a fine particle diffusion device 1
may also be used that, for example, removes smells, kill insects or kill bacteria within
a living room by generating, an aromatic substance, a deodorant, an insecticide, a

bactericide or the like with the fine particle generation device 17,

Industrial Applicability
The present invention can be applied to a fine particle diffusion device that
discharges and diffuses into a room fine particles of ions, an aromatic substance, a

deodorant, an insecticide, a bactericide or the like.

1%b



an ion generation device including a first ion generation portion
that generates one of a positive ion and a negative ion and a second
ion generation portion that generates the other of the positive ion
and the negative ion; a blower fan; and an air flow path that
gui des, by driving of the blower fan, the ions generated by the ion
generation device to an outlet, ggerein the air flow path
includes a plurality of lateral divisioh passages whose | ateral

wi dths are increased as the |ateral division passages extend from an
upstream side to a downstream si de and which are divided laterally,
and one of the .osii% e ion 3 the negative ion flows in each of the
| ateral divisidrist®d §§?SP§F fie i on diffusion device of claim1,
wherein one_of the first and second ion generation portions is
arranged el’d¥8r in dach of the | af8f BAHQF GiRYifYsesages or in a
vicinity of an open_end of each of the |ateral division passages on
an air inflow side.2[31The ion di MPRICBHEEOSEe of claim 2,

wherein polarities of the ions generated by the first and second ion
generation portions3are switched BW%ry predet erm ned period. [4] The
ion diffusion device of claiml, wherein the first and second
i on generation portfons are arranfBdl®either in each of the latera

di vi si on passages or in a vicinity of an open end of each of the

| ateral division padsages on an aﬁk“@ﬁ@$om1side, and the first and
second ion generatign portions are alternately driven.

Air flow path
6a and 6b Curved surface portion
7 Vertically increasing width portion
8 Laterally increasing width portion
8a Lateral division passage
10 Outlet
10a to 10d Opening
11to 14 Vertical division passage
17 Fine particle generation device

17a, I7band 17¢ Electrode



-46- to each other and the negative ion flows in the other of the

adj acent | ateral division passages. [6] The ion diffusion device of
any one of clainms 1 to 5, wherein the air flow path is provided
with a left wall having a curved surface portion and a right wall
havi ng a curved surface portion and exsends toward both sides, and
open ends of the lateral division passages on an air inflow side are
formed on an upstream side of a position intersecting a center of the
curved surface portion of the left ®&AIMSnd a center of the curved

surface portion of the right wall. [7] The ion diffusion device of
any one of clainms 1 to 6, further conprising: vertical division
passages that divide the air flow path vertically, wherei n the

| at eral di.xi sion passa are,conposed. of thin passages that
| ateral | y[]éi vi de t W’ggﬁlﬂyd%’f%ﬁc%‘%‘ﬁ%ssages on a side of the

outlet. [8] The i onan@d Fedsrniiun déeit BRivaing &It generation pofdtal Bt ReddiBes
I on generation device is arranged in one of the vertical division
passages at a PHvREr2 BSPIVE IR ahy negative i ¥ & pecand: lop gepapons Pasignniat n

one of the Ver%&@rﬁﬂesﬂﬁ@éfh@ﬂ@ﬂhe%ﬁﬁ@&ﬁﬁaﬁ’dth@ﬂegéﬁﬂeibn;Porti0!1 i s higher
than a speed of an air cgrrent flowing in the vertical division

passage at the | owdPlqyEF fangand

an air flow path that guides, by driving of the blower fan, the ions generated by
the ion generation device to an outlet,

wherein the air flow path includes a plurality of lateral division passages
whose lateral widths are increased as the lateral division passages extend from an
upstream side to a downstream side and which are divided laterally, and one of the

positive ion and the negative ion flows in each of the lateral division passages.

{2] The ion diffusion device of claim 1,
wherein one of the first and second ion generation portions is arranged either
in each of the lateral division passages or in a vicinity of an open end of each of the

lateral division passages on an air inflow side.

[3] The ion diffusion device of claim 2,
wherein polarities of the jons generated by the first and second ion generation

portions are switched every predetermined period.

(4] The ion diffusion device of claim i,
wherein the first and second ion generation portions are arranged either in each
of the lateral division passages or in a vicinity of an open end of each of the lateral
division passages on an air inflow side, and the first and second ion generation

portions are alternately driven.

[5] The ion diffusion device of any one of claims 2 to 4,

wherein the positive ion flows in one of the lateral division passages adjacent
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to each other and the negative ion flows in the other of the adjacent lateral division

passages.

The ion diffusion device of any one of claims 1 to 5,

wherein the air flow path is provided with a left wall having a curved suiface
portion and a right wall having a curved surface portion and extends toward both sides,
and open ends of the lateral division passages on an air inflow side are formed on an
upstream side of a position intersecting a center of the curved surface portion of the

left wall and a center of the curved surface portion of the right wall.

The ion diffusion device of any one of claims 1 to 6, farther comprising:
vertical division passages that divide the air flow path vertically,
wherein the lateral division passages are composed of thin passages that

laterally divide the vertical division passages on a side of the outlet,

The ion diffusion device of claim 7,

wherein the ion generation device is arranged in one of the vertical division
passages at a lower portion, and a speed of an air current flowing in one of the vertical
division passages at an upper portion is higher than a speed of an air current flowing in

the vertical division passage at the lower portion.



