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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 diffiision
device that discharges ions and diffusgs theminto a room Background
Art [0002] A conventional fine particle diffusion device is disclosed

I n patent docunent 1. In the con | \pe particle diffusion
device, a blower fan is provi ded%ﬁ%ﬁ@gﬁ@ﬂcl 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 de |ce for lons that are fine particles is
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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 fine 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
outlet are coupled fo 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 airborne 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.odi scharged through the outl et
extends in the lateral direction, with the result that the fine
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[ 0004] Pat ent documnen ¢loses
air flow path i s diyided into upper and | ower portions is
i ncl uded (see t&‘%gﬁeyféﬁepdﬁﬁmttﬂ? nboﬁo?ﬁﬁ%ﬁ*?ﬁi?ﬁé??%n, 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
living room MeslaeddrpPecymeninent Pat ent Document [ 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 a 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 problein 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 fine 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 parti,cles such as ions may not be
supplied to the living space. In particular, in a floor or the |like

where a |iving, roam,has hi ceiling,.fine particles, such as.jons,
are diffused t'0fH8 ﬂl?p%reﬁovépgg' vﬁ%‘r‘c& ﬁﬁ@r"ﬁ l%sé‘n‘iﬁegﬁﬁb‘b‘lo@s, inglyded yehe air
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sufficiently obtain effective effects such as sterilization and

rel axati on r edonstdisshareedinia the livingsogma istieduced, apd dwe the sigrilizatipntpeeformance
living space. The same problemis encountered when fine particles,

ot her than i orsredafedan aromati c substance, a deodorant, an
insecticide, a bactericide or the |ike are generated by the fine
particl e [§e0fdr at i orndénectef the Pt Sivarttontibe @bvidé b fine patitle dFfifshedce
to extend laterally, an air current bends and - 3 - flows in the air
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current are nore likely to collide with each other;
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is reduced, and thus the sterilization performance is reduced.

[ 0008] An obj eghp i ichi L5 é%ﬁ%ﬁﬁ%@éné@a i ' Lpe
particle di ffus?%%l devi ce lt;?%éz}'ttaccan sufftici en%t‘fqi}ﬁsng%{ ;&O?Iflir?lggparti cles
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 li viﬂgaﬁ@&cseol‘gggﬂgeapmgﬂ%ance a sterilization performance.

[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 first air
current is discharged upward; a second outlet which is arranged bel ow
the first outlet and through which a sgcond air current is discharged
to a space below the first air current; and a fine particle
generation device which generates flLne rticles. In the fine
particle di fftfirftoﬁlrd%we g,m qﬁ%sfiﬁ nlfalp?]%‘fffeéso gBnTPETUAIRR, PR fhepethe
particle generation devi are discharged, ,and the concentration of.
the fine part icé’fl‘éf‘vgtfa‘i‘%?fc&ﬁfgéﬁmﬂ Fip GyFPbARd s disghapgsd i @ spase abousrthe Hying
the concentration of the fine particles discharged through the second
outlet. [0010]TPPMt hikuse &er fikghiplitcuBent fepdiops as @n in cusiging @pd this reduces the
di scharged upward through the first outlet at the upper portion, and
the second ai rupwigrd diffusion efi iehfinegpaiticlhy dncdyvded e the corad oait lcetrenat  Tthie
| ower portion to the space below the first air current. The fine
particl es gendhatfert possiblectofsupgly parst ot the fipenmrtildsaenetated b tier fne particle
included in the second air current; the fine particles are supplied
to a living speaeation ddvizelid ke Widdupacetandi obidig tHeQditts P &erilizadton, rélbfatibn
air current includes the fine particles of a concentration | ower than

the concentr atin@nh@fikk heTieeRBAviRkd tHeUfifsEAlr, et inldingCRATHE $atiRIR is
space above the living room Thus, the first air current functions as

an air curtai RiscRiifed Bigliseduces the upward diffusion of the fine
particles included in the second air current. It is therefore
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duct where the fine aretiai cl e generatjon device is_ arranged, and the
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di scharged through_the second outlet via the duct.
outlet via the duct,

[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 reljably
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 éurrent 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 thefine
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 wthout the wind belng sensed by a person.

Moreover, the first air. current reliably forns the air curtain.
[ 0013] The pres%?‘n[ov'lleﬁegﬁ?l?'on is characterized in that, in the fine
ur.ed, as descr.i bed above, the second

BiT t ::ﬁlr ?eﬂbﬁ‘{]g Sgg;]érg’g\r%rgsgﬁtc%gt’gp ri§ chagagtergzge i that, inpthe fing particle diffusion

configuration, the fine particles included in the second air current

are supplied td5viceonfiguresasidescaiped phove; the figst peiatindivided injo ar upper pyrtion

the first air current at - 5 - the |ower portion. [0014] The present

i nvention is chdedevertorton, ind thtspeed phthe fiest fir nerqua disclorged dirbighsthenpper
portion of the first outlet is higher than the speed of the first air current discharged
through the lower portion. In this configuration, as the first air current faster than the
second air current moves upward, its speed is gradually 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 horn, 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 horn, and thus the fine particles are diffused laterally.

[0017] The present invention 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 current 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 lower portion. In this configurat[gq, as the first air current
faster than the second air current noves upward, its speed is

gradual Iy increased. Thus, the disturbance of the ajr_currents |s,.
reduced. ~ [ 0015FYfiecopisvEnas PERGRA AR, Do RsRE o Fbctisoutlehts sulfiiepriy
fine particle diffusion device configured as described above, the
second air curdey than Hesickshi gbdha ﬁ?sgagﬂlﬁtt ha hiscentswatiore the gl reustpiatis
the second air current extends in a vertical direction. In this

confi gur at i onrelidbly fosuesthhy thefitsteir ewtephds in a vertical direction, for
exanple, in the formof a horn, and thus the fine particles are

di f f used [@81%]i cal | The pfSdbrivheiopiecrrectearimedintthanrin b §ine bantialetdéifusiomdievioe
that, in the fine particle diffusion device configured as descri bed

above, the seckidnelides QUiicepdrtidls gelictativardieide by emeatind €ns Gatiolls and et
such that the second air current extends in a lateral direction. In
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for exanple, in the formof a horn, and thus the fine particles are
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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 cuﬁain, 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 generating fine particles and that

di scharges the.fin articles thraqu n oytlet by driying of a

bl ower fan, aﬁ’l%‘?’fff%?‘?%% bﬁﬁ@?ﬁ%‘&ﬂ'ﬁ%r %&tﬁ%%‘r ﬂPB\B@ﬁh erignds Bom ke viginitwef the
includes a pluyrality of vertical division passages that divide the
outlet verti cﬁalwr f ‘8ﬂf‘wﬂ%@gﬁmb@eé(ﬁm&‘l’lrd“@%‘?m&ﬁﬁ%ﬁgﬁﬂ-ovvi ng in one of
the vertical division passages at an upper portion is higher than the
speed of BR2Hir cudr this comfisywriien, the armsment flavang/ierthé einflowipathsionrs upward,
passages at a |lower portion. [0020] In this configuration, when the
bl ower fan is béndsvieentwardendiis discharged tigofighohe butlds.heWhen thecdd cugtient fiving
passages, are snoothed, contain the fine particles generated by the
fine particl e ugpeaelr it theraid8vwomttabehdarioontvadharmgeds upverdofuet fethe inertia
outlet. Here, the air current at the upper portion of the outlet

functions as tiedd] dndahiid @k Bir caReht ih@ofel XRlyRBMdve lafSt Frbfl tHARVel Wall REJ
air current at the lower portion are supplied to the | ower portion of
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provided to extend from the vieinity 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 vertical division passages. Hence, the air currents are affected more by the
viscosity than by the inertia, 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.



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 fl ows upward, bends frontward and is

di scharged through the outlet. Wien thg air current flow ng upward in
the air flow path bends frontward, it noves upward due to the inertia

t her eof t hus alr current is nore ve a t from
the T ower(BETI " and TAEGr 5 AU e St ey o o=t B oR B proppAE:
air current flowin |n the upper portion of th aII flow path is

hi gher than t Pgpd Sol%on&waré.m the, pyra 'fritaew%m #nd fedischirged ;SE‘PW}})HIC outlet.
Here, when a | arge anount of the air current noves apart fromthe

| ower wal |, anVhgorthe gircamentfiosvingypwaid imteirpdey pathdiepdsciromyands it moves
generated on the side of the lower wall, and thus the air current is
di st urbed. Thepwerdiduedd theiinerdd thnrepﬁmglesﬂarai; qurrontiishmdre lkelyxto amabefapain
the vicinity of the blower fan; the wetted perineter (a perineter
surroundi ng a foimo#s leestwatirehd afong e wpassalk e dheweforg ftheespbédof thahih cursent
i ncreased due to the vertical division passages. Hence, the air

currents are dgfowesd RAheopRr Byrtioh ©f tieS@:0fbdvi Yath RaRighyt thhethatNEthd &ir c@rhsht
thus the air currents are nore likely to nove along the wall surfaces

of the verticalowg/inSthe ToRASTRAMAS - HERY hed QQarE@BﬁﬁBﬁ’ﬁt'dfrihé)fnrtchﬁelﬁ'tﬁoves
currents is reduced and the air currents are prevented from bei ng
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the fine parti usi on device con I gured as
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di vi si on passa 0025 his co uration, the ai

current flow ﬁg&i‘cﬁ P(Oﬁéma‘?ﬁ'&"?q ?JL' 43? b‘(ﬁge‘LBgHH?ﬁe‘ ‘?)fnthﬁscrqu éﬁ‘t‘t’sﬁ&rcé the,
the curved surface portion and |s di scharged through the outlet, Wen
the air currerfgrticgl O&V%’QHLR@W&E‘EF isrinerArsedi r @F%vﬂlf)&tﬁf’uﬁéﬁﬁ@q FoFft Wéql?d to
it noves upward due to the inertia thereof, and thus the air current
is nore |ikel ynave akg dheayyall surfacemefi the vergead divigen paseagen| Jihys tthe sappjgtien
wal | . Therefore, the speed of the air current flowing in the upper
portion of thef ﬁierairfcunwtp'atrtddcsd fridgheair cureentstakepreehted Hewmabaing distebad
flowing in the |ower portion. Here, when a | arge anount of the air
current o024 apar Thé poeserdtievdntoe is vlerdcteriaed &i that un rien finé Ipextickegditfinsion
the opposite direction is generated on the side of the |ower wall,
and thus the gdkvicetonfigided ias debcsbadrdbodk, thtRowe il BaEbmbdwiith ® BroprBeagas
are provided on the upstream side of the position intersecting the

center of the jgarededidalf di@%io@;o?isb@@ af the h@w&pp&hoﬁ\@k larangkdt b the MrRF
of the curved surface portion of the |ower wal the wetted perineter
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Hence, the air currents are nore kely to nove along t
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above, the bl quwer f is_forne th a cross m/fan and .t

vertical divi<¥bi EB a@@ea@ft{cdlet‘f“ IViSiRE Passass %td\tlr" F&eapwaﬂwadaw gip gurrent
i nner C|rcunferent|al S|de of the blaower fan as conpared with the
vertical divi$ %P&‘s aﬁet St OLF‘F{eCLEF&E@?IGIﬁ@} tsidgnis guidedpfosthe vertical division

configuration, the air current discharged fromthe inner
passage at the upper portion. The inmer circumferential side of the air outlet port



- 9 - indicates the front of the rotational direction' of the rotor;
the outer circunferential side indicates the back of the rotational
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 .déscri egpab ve, the \{grti,cal di vi si gn passages have a
vertical l'y i ncPUSEes{Ee (ipeoh Hsgptept wertion pEthe ster theputepigpumiensatiad side
as the vertically increasing wdth portion extends fromthe upstream
Side to the daUfieHeCAbaskiRE thnePittipnel Aseckoret ta Tolpr dmAHEWEY, the speed of
vertical direction, and the cross section of the vertically

i ncreasi ng wi dhthaipeirentbRoiag prethd ivertical divigon passage at the nppen portisn isdncreabed
in the shape of a laterally extending slit. [0028]1In this

confi gur at i on,due iethacentifugaidocef | owi ng in the vertical division
portion is gradually extended in the vertical direction by the

verti cal I[902#cr easiThg présekithinpkibh O chaaavterized i SakaingRel fihbpeyile diBsion
outlet such that it extends vertically. The cross section of the

vertically i negias coifighted 2B dBREibePIbovE, thOVTRER! dVididepRRBRChAEL adertically
| aterally extending slit, and the upper and lower walls are long in

the lateral diQ&kingNyidfHMeRon hACInB8aS 1R wRIR RS aOfhe wﬁichﬁppﬁ{cregﬁ%
| ower wal |l surfaces of the vertical division passages In contact w
the air curreng;guf | ' J . | i

t heref ore pos s@?l gtﬂ?' O?i(?ne%%eg%dﬁ t é}?el alliprS {r%:%lgﬁog h‘??}%ﬁ%ﬁ?? iggr}ﬂ tlhgt xlends
direction wt pr [ ts..separating fromt wall surfaces
Such that ¢ he s tSdh s EHIEEERL-RHGERAL S B nietTh bl e ARepenlibpesite
wal I s of the vertical divisi,on ssages. [0029] The, present invention
is characteri 78g%] gq%a]?%rpqnﬁmpﬁg?q ﬁ'ﬁea”pﬁlf SATRE gbﬁ’ﬁﬁﬂ%/? % laterally
configured as degé:riged above, the vertical division passages have,
on the downst FEERATEEHE of the vertically increasing width portion, a

laterally jnhcreasing w dth ) .
%062%? Ingthls configuration, 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 through the outlet such that it extends vertically. The cross section
of the vertically increasing width portion is formed iﬁ 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. [t
is therefore possible fo 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 inveation is characterized in that, in the fine particle diffusion
device configured as described above, the vertical division passages have, on the

downstream side of the vertically increasing width portion, a laterally increasing width



- 10 - portion that increases the width thereof as the laterally
increasing width portion extends fromthe upstreamside to the
downstream si de and that extends an air current in a |lateral
direction. In this configuration, the air current flowing in the
vertical division portion is extended i& the vertical direction by
the vertically increasing width porti 6h’and is extended in the
| ateral direction by the laterally increasing width portion, and is.
di schar ged t hr BRIGM i\f*ﬁ% inigases the Wit thereof s 1 lateraily dngreasingeniiéh portion
vertically and laterally. [0030] The present invention is )
characterized Pfiendnfpm tﬁ%unsrﬁréam iside tcb&? dpwnereapisidgAne thag extends an air current
configured as described above, one of the vertical division passages
havi ng the fi nia pitaraldirsciyeom e da this nonfiguration.athe airgadrenhowing inghe vertical
provided with a narrowed portion that narrows a flow path either at a
posi ti on wher edivisien porien paeiterckd irgha eertitd! directipvibyeahd serdeallg hgedsiag width
the upstream side thereof In this configuration, the air current is
narrowed and spoptidnied ieédtdrged onthé Reerdlidiectidarlited Btegtipeficdasiap wi@H ip6ion,
or on the upstream side, and, since the speed of the air current is
i ncreased, thex@aneRbhd@dd @rugh thdhsutft BRhRRIHHE bR TuRER exieh8s {drfi@illy and
particle generation device is decreased. The air current path
i ncludi ng the fi.pgyparticles is extended by the vertically increasing
wi dt h portion. [0631] The present invention is characterized in
that, in fine t] i i i j QLT I3
above, t hgda?%]t er al ﬁg’giﬂﬁ%?‘ztagl:"%ﬂ% lg{a Hﬂg%%r I %ﬁgﬁgdé’ lgl ﬁE)lgufrﬂl gllgﬁ 5&%?19@%%
passages t hat teral ivide .each of the.yertical.di.vision .
Passages, and el A A HBEF ol oot bt R bl Bisibep baving e
i ncreased as the thi assage extends fromthe upstreamside to, the
downst r eam si d&*° Haﬂl@%é@e giﬁ? idaﬂfea?‘ir%?c{ ﬁ"ﬁéenbfs VISTdeHEﬂllai TBHEWVEF PoTan
left and right_ wall surfaces of the thip passages _in caontact with the
air currents fPHHRTEWS A ToHPYh pither 8o Iﬁfé‘{t’l‘?nt‘}fhe%éﬁ finp gattiple pepragiicnglevice
that laterally divide the vertical divisign passages are increased.
1t is theref or'd 2pEsd BT e ihy wstreary side theyeof. tlgféhﬁiqonfé&ﬂf%t@ﬁt the jajly quprent is
| ateral direction without the air currents separating fromthe wall
surfaces such RaFawed [gad smooghed raithess on | they Tk opagtitlh egeperptionadeyicei ghon the
wal | s of the thin passages. [0032] The present invention is
char act eri zed upsireahaside, and, shiee therspeedad thealircudieftf is dicorasadethie cencentration of
configured as descri bed above, the fine particles generated by the
fine parti cl e thefermtticss ndevthe finé paticlelgenarmiondeviafis decréased,  dhe air current
aromati c substance, a deodorant, an insecticide and a bactericide.
path including the fine particles is extended by the vertically increasing 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 lateral 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 1aterally

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



[ 0033] The present invention is characterized in that a fine particle
di ffusion device includes: an ion generation device including a first
i on 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 nega 4ve ion; a blower fan; and an
air flow path that guides, by driving of the blower fan, the ions
generated by the .ion generation device to an outlet. In the fine
particle diffd%F hcHepisde thedaieraldivectionwithot thejaicuirents sepasting pmithe wall
| at eral division passages whose |ateral widths are increased as the

| ateral di vi sisBraqsasuelyhst et angurengnilowealongsthe dafinasi dight watlheof the thin
downstream si de and which are divided laterally, and one of the
positive ion @atkagdte negative ion flows in each of the |ateral

di vi sion passages. [0034]1n this configuration, the air current

fl ow ng i[A03%je ai r The prespatibventon iiss curdacysided B ehag Hin tihe fige! pheiclebdifitidién
driving of the blower fan into the living room The air flow path is
di vided in theeliaé eonflguftti 2 déscAbedUbold) @hd BliSparticldh othsrhiel bp AESAEGRiticle
for exanple, the positive ion generated by the first ion generation
portion flows geibrtite dbick RRildetaay dhe @F ¥ih $n09n RRAZRAY ShstARM atc{éﬁdorant,l an

negative ion generated by the second 1on generation portion flows
anot her of th‘?{lsta&kﬁfeaahdqib\éét&iic@ passages. [0035] The present invention
. d: .

is characterized 1nt , I'nthe fine particle diffusion - 12 -
device c j.gur ed I . V. e af. the first and.second i.on
gener at i gﬁéjggrt i on?ﬁ‘ﬁl3 Fegérﬂri é‘ﬁ’gg“a"% gilg tcﬁ%IP 8?%2‘3@&%#3&@ finﬁemrtéc?eeﬁjliiﬁswn Gevicd

di vi si on passages,.or_in the vicinity of . opern. end of each of the
lateral divistaRESHsEh o 290 davioe; MERGREST dist opotsagtion, Ropjod that
configuration, for exanple, .the first ion generation portion is .
arranged in oﬁ%nefﬁtestcwgﬁéﬁjg?lﬂ\’e gh g1 FB?&%&O&@@ aé‘?ﬁ?n&f@ §58SPRIROTHN
flows therein, and the second jon generation portion_is arranged in
anot her of t hihaf gensralgs tg? gihen of the pasubygdan anfthe negatugion; ¢ blowsnian; endsan
therein. The first ion generation portion is arranged in the vicinity
of the open eAd foW patlethst gides, budayiag ofithei e fim designs sensratadebyathe ion
inflow side and the positive ion flows in the lateral division
passage; the genesignidevicejioraarautlpton Ipthe tfing paitisleakiffisimpattvice, thdar flow path
vicinity of the open end of another of the |ateral division passages
on the air inidchdesi gbuaiiy of hieral afation passages fvhoseslateral tiidthd @t diicadased as
di vi si on passage. [0037] The present invention is characterized in
that, in the fhedgepbdivistheadades estendfrom the upstream side to the downstream side and

which are divided laterally, and one of the positive ion and the negative ion flows in
cach 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 ion generation portion flows in one of the lateral
division passages, and the negative jon 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



device 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 lateral diyjsion passages, and the
negative ion generated by the second T0h generation portion flows in
anot her of the |ateral divisionvgassages. When the predeterm ned
peri od el aps esdP‘/lf"héUW&%ﬁq #e dessribedethorat @ ofythe Hst andssecprshion generation
generation portion flows in one of the |ateral division passages, and
t he positive iporiogeisearepnged dither ingadheefdhellatens dgasien passages pointthovichity ab
in another of the lateral division passages. [0038] The present

i nvention i s ehapeacindrafzech afthetlhtata] divisiohlpesshgasen pizr i ioflew didef usi on
devi ce configured as descri bed above, the positive ion flows in one
of the | gne3al - dthis caifigination) fprasamgls thediratdem tereation @brtioh e frraned
the negative ion flows in the other of the adjacent |ateral division
passages. |In tifiofe @0hd Bigdrat diOi@i;onEF’zl@saé@Sainﬁi e poSifiveith 11648 BREH, IWE the
ion are discharged fromthe two adjacent |ateral division passages.
[0039] The presenl ibh&iRtdieR phitiof 1akRblesd i SthieR of AR latebd) diviod bAiages
particle diffusion device configured as descri bed above, the first
and second | on, 9GRGEAI QR PR RESina" %@ﬁ{sﬁﬁﬂg?ne%&oﬁlgionioﬂ i?ﬁ%g&i‘ Lhe
| ateral division pasSages or in e vicinity AN open end of Seach
of the lateral.di.vi si SS s_onsan,air, i.nfl ow si de, the, first
and second i oﬁlcérgﬁ’e&étﬁ ggﬁ%p%l?%?gﬁgogﬁg 1%%'1'{3 le ngioglpyagsagﬁsvoélnatﬂg fﬁé‘ﬁ%ﬂ“l ﬁge
this configuratiqgn, the positive |0 enerated by the first. ion .
Goner at 1 on-poetd i Rishiie R ot Ty fo® e G Bicl: esteriofi PR ey
t he negative ion, generated.by the second ion neration _portion flows
in anot her of Pf’ﬁ’@gll%lf‘ﬂ?%ﬁegd’i‘ gffes‘flﬁﬂl%a @590@51.1 e%@ﬁaﬁq%ewﬁ teratidhdgion
period el apses, the negative jon generated by the second ion L
gener ati on poPR§sesssiqiotis aip ndlew e apdb theanegative imyilavoim Bieslaismt ivisien
the positive ion generated by the first ion generation portion flows

i n anot her of P84ie84 ateral divi si on passages. [0041] The present

invention is characterized in 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 first 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 ion
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 positjpn intersecting the center of
the curved surface portion of the left 'wall and the center of the
curved surface.portion of the right | 1. . .

confi gur at i on%l‘{‘%ﬂ%n BISPasEY PR {tf)l%?ﬁ/h ‘\?I'F\geriaﬁd egativeon P yhindhs atherof the
nore likely to_ fl ow Stl‘fali ht due to the jnertja thereof, and noves
apart from t h@URermydyeral dision Ra559ess o 1p Shisi coplieusationp the) pasitivarign end e
wal s, with the result that the air current is easily disturbed. The
|l ateral divi siPegrtipaionagedishared flom thievo adjassat daterat divisiod pessegesut | et
fromthe upstream side of the position intersecting the center of the
curved sdpg@&e por The presént tineentiern is olmkdctesimell inhthat; emttley finé pariele cliffwsieh
surface portion of the right wall. The wetted perineter (a perineter
sur roundi ng a devioseondiguted as flesofibedraboes, dedirstant iseand font de@erblicVpdpddng ates
i ncreased due to the lateral division passages, and thus the areas of
portions of taralged eitkorth edchbf heddtdralsdivition passdgds S0RAERCH it B dnterdédd
current are increased. Hence, the air current- curving and fl ow ng

easily flows aof el offae hefd dansbr pasfibesd dn %wnhafaféﬁe%dtm@ fitsRh&T @bond

di vi si on passage, and the separation fromthe wall surfaces is

reduced. It i%nt%ggg@@‘i@{ﬁ)mg%ebﬁ@mta@ly&g,gﬁ_e t he di sturbance of the
air current and Taterally extend the air current flowng in the air

fl t 043] T ks i +JS: ch i in that. |
o, P o] ey a5 Bk R6EETZ09 48 Tl

t he fine par SO0 escrbed a

vertical divisgj t,.divide.the air fl ath verticall
i s provided, gar)]rg‘grtl ﬁg@? gr?(g%r:éﬁtf Il%t?lg}’%lﬁl%ﬁ)g g%lsa%eg’ ?Pcegg\éclgﬁ%{gvseéan B‘T‘nefafﬁdrypy
passages that .l aterally divide the vertical division passages on the
Side of the. ol Eon, igheRperaionRardan Hove i augfish of e ‘aloral £l Ve PRsssecP
driven, air cwhre ts flow in the elrtic | division passages_and are
smoot hed. Then'™® predeermingd pariedielarses. fae pegativeian generatedyianibe seqonthion
device are included in the |ateral division passage formed in the
downst r eam poBTEEHOBPORIE Hasystip ©a¢ of thyilateghdivision-npesages) gudi fheipesitive ion
present invention is characterized in that, in the fine particle
di f f usi on devEEEraisndy therfset igs sgeasationtpedtioabbaves, int dethienf thedaerat fivision
device is arranged in one of the vertical division passages at the
| ower porti onpasgagds-t he speed of an air current flowng in one of the
vertical division passages at the upper portion is higher than the
speed of [@41hir culheepresdnt gwentipn is dhmctesradi inathatdin gl e patdagiiaion
the | ower portion.

device configured as described above, the air flow path is provided with a left wall

0042%] n thjag

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.gfie concentration of fine
particles discharged through the first outlet though which the first

G schar ged t nPAEE R S SE e ot S0 HrG R Ik iRl b il Siy
current is di 3ARLAEd B 4061 SRR DELO PRIl (§ MLER ondBhd b

. 5 .
air current fungﬁions as the air cu% a an u i ne
diff

included int second air current _acre no ed to t spac
wbove the. | vilig Siseeerh o8¢ o TR nS¥ieRlsreting 6 g o e PRIES aface
nunber of fine particles.to the |iving space. In particular, in a
floor or the IHoﬁé’%fél‘l%ﬁ"g ‘T’Qlf/?rﬁlgd’? awrrééheacweg‘rﬁutféw HORiipn 9fihe right wall
di ffusion of fine particles is reduced, and thus it (is possible to
obt ai n | ar ger Tdefvestied pefimeianp nerimgisr prroyading psiasheqcten) of thecsoss sectipnof
flow path includes a plurality of vertical division passages that
vertical |y di vhel@owathpistinereasedidee tohtbe daserelddivibion tpessagas, andr thanthe areas of
flowwng in the vertical division passage at the upper portion is

hi gher than t paftionf of the l&ft andaight wall strfaoesd ingontacttwith theait cwrednt gt incsdase.
at the |l ower portion, the air current is discharged through the

vertical divi Hepbe,phs siagerait ctuvinglpdeioving tasiip flotrs zlvag SRR aak elgat whie
|l iving space, and thus the air current functions as the air curtain,

with the resulstrfhdestof itclafdidl (ditsdi@n paibagehndadhe s€patdtion tfroe Sehadlioagiaces is
through the vertical division passage at the | ower portion is

reduced. HenceeqcBe fit ReHRANIE PoSiibldlite GRAIOqE HBtutiABed b tHRUaiS @GSt A0S
not diffused to the space above the |iving space, and thus it is

possi bl e to sypply, gxsi i Gir BRten? HIREG iRthelaliRwRkL. 1 Cl €s to the
l'iving space. - 1% -
[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 afe smoothed. Then, the ions penerated 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 portion, and the speed of an air current

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] I n 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 curvingggnd flowing in the air flow
path. It is therefore possible to reduce” the destroying of the ions,
supply a sufficient nunber of ions into the Iiving roomand enhance
the sterilizathdhispenfiguaten che B efrepk dloping it theoFPHEF Ritiegsof] Bg4@tlet
[Fig. 1] A perspective view showing a fine particle diffusion device
accordi ng to gufdtiprs asghdraiticuriant, and the foms prebsledin thevie puiephat theogrer Rrtigh
side cross-sectional view showing the fine particle diffusion device
accordi ng to tamesupplicslito drliodenmenionaf thelwinpresent i nvention; [Fig. 3]
A side cross-sectional view showing an air flow path 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 fdvaBtalsbCotlthéiweniio passages of the air flow path of
the fine particle diffusion device according to the first enbodi nent

of the prgeAnt | nvenieQheschfindentidh, dnt €€ cGERRFRE D AR artié!le@"&ischaérged

illustrating the functi‘'on of the vertical division passages of t

o1 1 on ot B GREoB WESL SHEA 10 S U SRLALDA LR

025 5ot OBt 3t S B bR M L S5y,

devi oo 20Cor 00l oo e SIDSILIR b O LG B BRL, LIvention., o

vertical divi Scin?gnt 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 oumber 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.

[0046] 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 air curmrent discharged through the vertical division
passage at the lower portion is reduced. Hence, the fine particles discharged to the

living space are not diffused to the space above the living space, and thus it is possible

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



-« 17 - passages of the air flow path of the fine particle diffusion
device 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 inl ntion; [Fig. 9] A side
cross-sectional viewillustrating the- ‘g'eed of air flowng in the air
flow path of the fine particle diffusion device according to the
first enbl@8ffent oflnthsergsenidayantipmsinge theriateraliligisiongipssagesiageprovided in the
cross-sectional view illustrating the speed of air flowing in the air
fl ow path of tlherafly meteprhng dicilew githf andicne ofithe pesithed coandi thgndgativdien flows
first enbodi ment of the present invention; [Fig. 11] A perspective

vi ew showi ng tiheadt off the ddterali diviloaviasggéesnitds Ipbssiblegtor :edweevihé bolfifien bf ivas
particle diffusion device according to the first enbodi nent of the
present i nventresulting] ffdng the b cuAesli cagiaarswingintks it fiswbthai Rasthbysfore
measuring the concentration of ions on a vertical surface with the

fine particle ghidiblysd aueenmk agsn@Gmarditdioh stfifly hishSikieBMMAHIBNfondfnto
the present invention; [Fig. 13] A diagram show ng results obtained

by measuri ng e GADRGH i hiieCle AR Min dedaibg@nt al surface with

the fine particle usi on device according to the first enbodi nent

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 devige conpar atj ve.exanple 1 of the present invention;
[Fig. 15] A dilgré‘?‘fgiﬁs FRE%“&@F&‘EEH&% obt ai ned by neasuring the

Concent oo Bl §PISeSnAYST SoL S A0S AP S LS PELLIEL o
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 roomwith the fine 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 exarrp‘|]e7"2 of the present invention;
[Fig. 18] A plan view showing the state of air flowing in the living
room wi t h t he paysages pétheiair flovdpath oSthe finelpariicle difusivodgeice adcortingdaniyl st
of the present invention; [Fig. 19] A diagramshowi ng results

obt ai ned by membodiment dfttte presanteintangon;on of i ons on a hori zont al
surface with the fine particle diffusion device of conparative

exanpl e 3 of {ig. §ir&phatvisvnstRmingom atdrdliydncredingAwidthagoriiorest thhewiflowy athe
state of air flowng in the living roomwith the fine particle

di ffusi on devi€ theXineGRMRAT difiudiEn BXAPARoMIE to HINEFART QABIHmMEN \GE Mel Bsent
[Fig. 21] A diagram show ng results obtained by neasuring the
concentration;@fnfighs on a horizontal surface with the fine particle
di ffusion device of conparative exanple 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 to the first embodiment of the
present invention;

[Fig. 117 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 results 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 sho‘}ving 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 perspective view show ng the state of air flowng 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 particlg, diffusion device according to
the second enbodi nent of the present invention; [Fig. 24] A

per spective vi showi n e state of air rovmng in the living room
with a fine pé’?%e@reéel&i I?‘feﬂg?lbn deV| ce according to a third enbodi nent

of the present__ - 19 - invention; [Fig. 25] A side crqgss-sectional
vi ew showi ng dFi H Harepsehe ‘éFFWfSh%H’”é‘E ﬂafe%é}f% af afe Howine Ay thedvang gy with
enbodi ment of the present invention; [Fig. 26] A plan view show ng a
lateral |y i ncriksnemgrigeniffugien deving of comprrative ekarenie p af e presentfinveation;
particle diffusion device according to a fifth enbodi ment of the
present i nvent[Fign]7][#diggragihoning respitawbinediby gneassingtise oinceaitration bfions
nmeasuring the concentration of ions on a horizontal surface with the
fine parti cl e odiafvertRabsurfdes/ witk tleciirer mitivie diffusite dévidet df cempadiiveaniampfe 2
t he present invention; and
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
an 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 fijfstsgnbodiment. The fine particle diffiision device 1
is formed with an 1dn diffusion device that diffuses and di scharges

ions. The fin article.di ffusionp devi.ce IS _praqvided.w e .
por 11 ons. 2a atFBne! dt i T IRToRE ST oMl h et Tuidh gevice
and is placed on ﬁa.he flforhsugfcﬁce of..a livi n]%’room An outlet 10 is
opened in an GPPETng 4 foprih GRoedimeRtof e RRGFMATEM™ t he mai n body

encl osure 2. &g@5q5Fig. 2.shows_a sjde cross-sectional view of the
fine particl e [Higf $8l<t BRn yisy shewing g lzterally ipgeasig vadihmarionof ap g flog path
body enclosure 2, an inlet 3 through which air - 20 - within the

l'i ving room i $f subnepartigle sliffisiapedeviqenacgordingeto 5 fthjesrbogdimenhef i present
body enclosure 2, a blower fan 5 covered by a housing 5a is provided.
The bl ower fam®uofien;formed with a cross flow fan; air is sucked into
the housing 5a in a circunferential direction of a rotor (not shown)
t hrough an ai [Fign2dke djagrain Sbwirgndsulf@bained ibg nthaseing tiyechntétatohofions
air outlet port Sc in the circunferential direction. An air filter 4
i's provided behwekitizbhel surfaed wihane find partitiewefusicandevice [(08%dihg e tiRi fifth

outlet port Sc of the blower fan 5 and the outlet 10 are coupled to
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 bl own by the

bl ower fan 5 flows. The air flow path 6 is forned 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 vertigfg_direction are sequentially
arranged fromtop to bottom [0052] The“vertical division passage 11
at the top is arra d.in the outer circunferentjal side of the air
outlet port SCVB¥R PR e e it VBt | ek Loy PLAtion op Hhesmga bpdy
at the bottomis arranged in the inner circunferential side of the
air outlet porepclepurg?, & blawen fame covessd by a hoysing 3p isrprevidedy nflae bletverdan 5 is
side of the air outlet port 5c indicates the front of the rotational
direction of tfmnedovidh a czasel flow fameais{sgwclsid iatol thovbeusing §a B ¢ivwefeEengial
3). The outer circunferential side of the outlet port 5c indicates

t he back of t ligectonatiiaco@t (ot sheen) tmough ah e intekequort Fpdnd the binds disclerged
an upper wall 6U (see Fig. 3). The speed of an air current in the
outer circunf elirengl ah a o@ledfpotth®: & theotlicupifergnial dfection. hAghey filtkrad is
that of an air current in the inner circunferential side due to a

centrifugal fQk&sdedH3BR2h TanRYS hfilthd Blolwér gk i cal |y divided into
openi ngs 10a, 10b, 10c and 10d according to the vertical division

passages [basfjo 14. ThS a4l@aaLipBARSC P 1R fArPS §d th@outlet 28 afe_c\Sﬁ;FlE& oAdabiy
increasing wdth portion 7 is provided in each of the vertica

e
di vi si on passg?:ﬁ? Bg'an?af} fﬂoév Fﬂh%qﬁ‘ M@gﬁ?ﬁﬁ% L fEbloam LIURE Blob¥r fan 5 flows.

i ncreasi ng w rtion S provid e downstream si de.

ol oot fodes 175 il TP 534 RPnREREARA dhathe ARG PSR b ang
Fig. 8) of fii i Gl ' ' 7 . . d
e expbsed. A TORCRI Ry | RGG IPY SRR F RGCUlY e RVRP B Arrean |

i mpul se wavefqrm. s, applied.to the. electrodes I,.7a.and 17b of. the
fine particl e JAHpion megw by !Vl‘g&%ﬁ’bgi"t"it’\?@ drsriongee 1equebly arpnged
the el ectrode [17a, and ions generated by ionization conbine with
water in the &% P81 BMAositive cluster ions conposed mainly of Fr-

(H20) m

[0052] The vertical division passage 11 at the top is arranged in the outer
circumferential side of the air outlet port 5c 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 5¢ of the blower fan 5. The inner circumferential side of the air outlet port 5¢
indicates the front of the rotational direction of the rotor, and is the side of a lower
wall 6D (sce Fig. 3). The outer circumferential side of the outlet port 5c 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 Sc 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
generated by ionization conbine with water in the air to form
negative cluster ions conposed mainly of 01 (H20)n. Here, mand n
each represent a whole nunber. e (H20)m and 01 (H20)n aggregate on
the surfaces of airborne bacteria in the air, snelling conponents and
surface coloni zed bacteria in storage faterials, and surround them

[ 0056] As shown jn formulas (1) to (3),.collisjons occur to form and
aggr egat e hydVsSgplly dureesing wWidgHportioh /cls mpEdyh it §eehspleiecierticgh division
hydr ogen peroxi de (H202) on the surfaces of mcroorganisnms and the
li ke, and t hupassrgssotin®® bhdn drq upstiserm| sideng letsrdlyniaareasing width wortiored is
are destroyed. Here, m and n' each represent a whol e nunber. Hence,
posi tive i ons pavidedantheidownsteam sidee gener at ed and di scharged t hr ough
the outlet 10, and thus it is possible to sterilize a roomand renove
smel |'s. [[0GBH] H+ ( H2Oermenticdll difisid@)passage 10k the IoREZbst partt eleptrdd2O1 1) and
(H2O)m+ it (H20)mM + O (H20)n + 01 (H20)n' -> 2.0H + 02 (111 IIf n

+ n') H20(2) 19b st and sedohd @drgenetafiof pordidhs) Bke Fig &) oftHdh:particlef generation
(H20) n' ->H202+02+(m Em i-n-1-n")H20(3) [0058] It is conventionally

known that pogitite/€7 @RS e H2E) BR apdsdacIat volBed R HiERANsY-af@nt
di scharged into the air and the reactions of the ions kill airborne

bacteria and meeéoiﬁfsraﬁﬂﬁﬁe%ﬁgéﬁa&g@ﬁm%a&%mmﬁ@%e fe £

destroy thensel ves, even I'f a ntration can be achiev near

e, o ot eyl Yok AR;ARORE 3108 L A} NSgERDFGM AL,
ions generated by ionization combine with water in the air fo form positive cluster ions
composed mainly of H' (FH,0)m.

[0055] A negative voltage is applied to the electrode 17b, and ions generated by
ionization combine with water in the air to form negative cluster ions composed
mainly of O,” (H,O)1. Here, m and n each represent a whole number. H' (H;Q)m
and O, (H,O)n apgregate on the surfaces of airbome 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 (F,0,) 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* ({:0)m + Oy (H:0)n — -OH + 1/20,+ (m + n) H,0 (1)

H' (H,0)m + H' (Hz0)m’ + Oy (H,0)n + 0;” (H;0)n’

- 20H+ 0+ (m+m’ +n+n’) H,O 2)



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

t housands of ions per cnB8 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 cm 3 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 i nfl uenza 44 uses are renoved in ten
mnutes at the tinme of an ion concentration of 7000 ions per cnB, and
99. 9% t her eof are HEFB 4+ H (FoB)mi hOpeEL@in + B (e®m’ of an ion
concentration of 50000 ions per cnB. In other words, when viruses are
assuned to be presept,®Dhe @iHmatnad " pHgo of 1000 viruses per cn@3)
as a result of the sterilization using the ions, viruses are |eft at

oA LU B IRy Py P g B

above cases, “respective
i ncreased from 7Q00 ion er,..c tqQ 50000 ions per, cnB, the. remaining
Uit uses can bEHCR e GBI AP i 210 DO ESEHRGE S il ATBaE P e
prevent infectious diseases and achieve environnental cleanup, it is
very i nport annhibe ik Sipes thess ansrerembHe Wilrack gtherfodgstioy thesasslves ghen
the ion concentration in an entire |living space or working space
wher e peopl e i ¥ &gl ouse)trtign can jbg @h@wefgn@ﬁrdb%ebe@@de@milanvmévgeneratlon
schematically showi ng the configuration of the air flow path 6. The
upper wal | 6Uelament the chumseirativalis rapidlyokduded anthe idns ew disehirgdl fsth@3 -
have curved surface portions 6a and 6b, respectively. |ndividual wall
surfaces [0058] f or nHeive, wigrouplc ah ich ains¢rmratirasBSades iehi of thohdands ef wus per
al ong the upper wall 6U and the |lower wall 6D; one ends D1 thereof
are provi ded sg@icard beadicve®in 4 analbvoluf@ @R sddhUS, anteiPeringintal davice, an jon
di vi sion passages 11 to 14 are forned to extend fromthe vicinity of
the bl ower fagoehttutioR®fatinb&ta £ thdiendstFibdsi@r BAP BASbihchdRed Aa Bige
the curved surface portions 6a and 6b are arranged downstream from

the starting poicbluckRdn Slud iGinyehick 6Rloing phan passages 11 to 14

Thus, a line intersecting the centers o he curved surface

ti d 6bp t LA ]
por t1 ons rigopnd | Cgkstgéro&mm,%vméagﬁﬁ?% 95 BE oFhA bRz Girfles are

D1) of I Vi sl on passage
p g
removed in ten minutes at the time of an ion concentration of 7000 jons per em?, 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 ¢, 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 cnr’ in above cases,
respectively. Hence, when the jon concentration is increased from 7000 ions per cm’
to 50000 ions per cm’, the remaining viruses can be reduced to one-tenth.

[0061] Therefore, in order to prevent infectious diseases and achieve environmental
cleanup, 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 6



[ 0064] When an air current flowng in an upper portion of the air flow
path 6 is bent 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 a®-flow path 6 is higher than
that of an air current flowng in a |ower region. [0065] Moreover, the
vertical divi $aencyresissufess fdrtions Gadandréd, saspredivtly.al Individualbwele durfacesmhat
the outer circunferential side of the air outlet port Sc of the
bl ower fan 5. fothuthe vetticalsdipieins iphdseges d 1 36 éparesaurvadcal@rstte upyer syad el amif
air currents flowing in the vertical division passages 11 to 14 from
the vertical ¢ieMbséORalPss;%a8 endy D1 therebfipe proGA66hath &t Hldver ¥ard.i cal
di vi si on passages 11 to 14 are not provided, the anmount of air
current @] at i NgThEO Met RSP WRAsidMPHdssBE 1 Btd IE hRAkEHed IdeERd B the
showmn in Fig. 4, in t he speed distribution of air currents around the
outlet 10, a ¢ reg) r ' : S
Feversed | n tRe ey gh a URRERferl ) B0 oIS T Sl RERISAPREL AZ o te
currents are dj . 24 .- 71T I VAT

oS ER: ponioht 65 by 88 el Whiusiih fiol BR BRRRP SR

11 to 14 are provi rom VIPCI Nty o

5; the wetted ripeter (a pecineter su undi ng, a cr.oss.sectio f
Che crose. sectBonome et B ARIAE pobaefts LaLad dlat 3 RCt Biteihe e
di vi sion passages 1] to 14. Hepce, the air rents are affected nore
by the viscosf Crfﬁi#l%wff?es ?PP’%‘PnSagada‘Hngé 1% ﬁ%mgﬁfﬁﬁem%ﬁéﬁw o dhe
nore likely to npve al onﬁ t he wal |l surfaces of the vertical division
passages 11 t &tefing ppigt (R offheyvertical dgampasages 4l tosl4- no backwar d
current region His fornmed, and thus the separation of the air

cur r ent s [§@4] educeWhsndn eiscuapnt Qoyfreintas uape Roriiapeditteeiaif flovnpad hig bent
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 air 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. Hence, 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
B2 of the curved surface portions 6a and 6b, as shown in Fig. 6, a
backward current region His formed. Hence, when the line d
intersecting the centers of the curved, surface portions 6a and 6b is
arranged downstream fromthe starting’%@int (D1) of the vertical

di vi sion passages 11 to 14, it is possible to prevent the air .
currents [B%th bei ndhevestical Bivisionmessagesnid a4 areinagvidng tp extenshfom the wginity
vertical division passages 11 to 14 is arranged near the air outlet
port Sc of thefthediewrerifamS;Fhe wetiddspegiawtsr if4 penimeterainiraiidings erogsracctidng of
air currents from being disturbed. [0069] Here, when the curvature of
t he curved surlisamessgectionofis floew patidis Gixréasedcdurst drtvertceldivsion Bdssaged 1B20
are the center points of creepage di stances. \Wen the curvature of
the curved sun#acHeme! the ail Subentodre afftctaY Mo hanigedscosindhanty &8 ideptiayant
bet ween horizontal |ines and tangents at the starting point and the

end point of 4@ s kY&l brRGRoLMkbIyA IR AdHE 8BS vall Sudsces OF thel eriRal
01 and 02, respectively, the centers Bl an B2 are positions that

satisfy (Al +488dibn éass&égpig’]tg\{@.n WG wad 22 RAYW 5D FiE 9, nd badkWard current
vertical division passages 11 and 14 are - 25 - provided, it is
possible to r . .St s . 3 i .
Phe cases. shodboi ek gutted 4 1AEe Sioaflin B oA Grfs RORRRLA bl i
may be formed in part of tthcg ai % f Ig)aw tdh 6 dependi ng on the
curvature of tHe® ??Iepfeg%l% ??fn RHStNE %t her hand, when the nunber

of divi si assag is.jncreased, a pre re. .0ss. i s _increased.

Ther ef or 6[88q32e nunbEre oheg sﬁﬁ%}ﬁﬂ%%’g’ﬁg@g.@f bjgt glé{’él%r PSRBT B fmeed
area of the flow path of and, the curvajure of t ai I pat h, 6.
[0071] As shomov‘fﬁ?trs@@.ff@,l B g m@wqt@gmcqnwéﬁhgﬁ%i o e AUyt $Yrsre
7, the distance between the upper wal| 6U and the |ower wall_61)_ of
the air flow [partiens 6psnd fby aas i Figy &b 13 bagkwandr @eieptorseios Hpje fagmed.
flow path 6 extends fromthe upstreamside to the down stream side.
Thus, the air Henes, ades theline §ilsnlemseeing thaeesteghofithecusyad sarfacemosiians 6a Bed
they extend in the vertical direction. The width of each of the
vertical divi $bois pesgagdewistrearn fiom j the istactingapaiot [IAl)t ¢fethe everiiqed|division
direction as they extend fromthe upstreamside to the down stream
side; the crogpssssgstilotw b4, it epdssible fpapravins theorinedments fhm bdimg distfbed.
slit inwhichits lateral width is sufficiently greater than its

w dth in a heiWhdn tHé st@ehg pint (B 6Lthe vatica dbasompasged 1100094 af artdnged near
upper and lower wall surfaces of the vertical division passages 11 to

14 in contact i &ib cufd® Rt SO TRMISwdrl RSN ispokdlisle @b kelfablgVprddnb tie air
are increased. It is therefore possible to extend the air currents

flowing in theuy&ld i6@beRb iskiroea. passages 11 to 14 in the vertical

direction without the air currents separating fromthe upper and

I over wal [bO@Tr f ACC%fere, 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 81 and 82, respectively, the centers Bl

an B2 are positions that satisfy (01 -~ 02) /2.

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



[0072] The laterally increasing width portion 8 is arranged downstream
fromthe vertically increasing width portion 7; the upper and | ower
wal | surfaces thereof are extended along a plane fromthe edge of the
vertically increasing width portion 7. Fig. 8 shows a plan view of
the vertical division passage 14. In t | aterally increasing wdth
portion 8, the distance between a left“wall 6L and a right wall 6R of
- 26 - the air fl, ath 6_.[s incregsed ip the_lateral directiqgn as
the air flow ﬂ’é?‘fﬁgeg> Bﬁ B?Fa‘é’ieftP6ﬁ‘-ﬂC“€?1§WL%‘§¥B%’§ﬁm°§ PIF SUF RIS FLOFBRIT SY bt
side. Thus, the air currents are discharged through the outlet 10
such that theyasgskown infighd andiber Hlereg p baskwaghcurregbregiond mayba feprmed in
increasing wdth portion 8 has |ateral division passages 8a that are
conposed of a paitwd diei aig/floy pathibrdeperslingysthe pursgtnredfithe fifowpathd. vilai the
the vertical division passages 11 to 14 in the lateral direction. The
el ect rodes 17atlendhadd bvivh thhewfibae op divisianl prsspeere isainteasedew ipr@sitd 1ass és
provi ded near the open ends of the lateral division passages 8a on
the air inflodngtded. Hbeetore, 1B hithbee of ARBicgiassaadsas satacddidingtochit besof
17a flow in one of the lateral division passages 8a. Negative ions

generated at thefl®h gahbOSR! the BurbAt of heR 9o pathe | at eral di vi sion
passages 8a adjacent to the above-nentioned lateral division passage

8a. Thus,[gb1]i s po?&%isﬁl}@nthpl"fg?ﬁyﬁl%& ReifAs! ihQ¥sTE Hdtl PRuBPT! b Wt AR

negative ions resulting fromthe positive and negative 1ons coll1ding

wi th each oth [ . .
curved surfac?gtp‘%e%gglgﬁ%}-%?%ﬁécp %?gﬁlh |L: %OS‘}E \r/laggglb%\?\gﬁ a@:l;%c} cdéssqﬁ?g]t% g%nm
the lateral diyvjsi : e u long.the left . l.,.6
and the 11 ght Wri RS RedR BhFulth AN el HEiegp tovm
passages 8a befween.the,l efi and right |1 surfac is. | e d.in
Uhe | ateral direes P amverbe PRvuial e Phtmsit pudERd uetil SRRER ho,
t he upstream side to the downstream.side; the |ateral w dth.qf the
cross. sect | on S5ERE Fotp oA nAmP U Shirdh Qfééi)g?}’fmgé‘“tlﬂ%“ passages
vertically increasing mﬁdth_p@étiqn 7. Thus, the areas of portions of
the left and rildhd4iinereassd imthe yertigal dygstionras ey |gxtepd framy the wpsiregm side to
flowng in the air flow path 6 are increased. It is therefore _
possi bl e to efficedprn ssagisidecthe cront sscfonoiithryflovapath és fosmed iaithegihepeseiorslit
passages 8a in the lateral direction without the air currents
separat i ng fr demvhink ifseleterad rveldthi igisuffigighily greatenthes its width in a height direction.

Hence, the areas of portions of the upper and lower 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. It is therefore possible to extend the air currents flowing in the
vertical division passages 11 to 14 in the vertical direction without the air currents
separatiﬁg from the upper and lower wall surfaces.

[0072] The laterally increasing width portion 8 is arranged downstream from the
vertically increasing width portion 7; the upper and lower wall surfaces thereof are
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 alb?ﬁg‘the | ateral division
passages 8a and prevent the disturbance of the air currents in the

| at eral | 'y i ncresagit Agwiatht 6 ispioeredsoh irgthe dafeial dirggtion apite e oy arthidi exiends
the air currents. [0076] The |l aterally increasing width portion 8 may
be arranged upstu thanpstreemsideao thedbwo atréam side r Sdss, nige air cienisard digharged
Here, the air flow path 6 has the lateral division passages divided

i n the | ateraltdigtehé boet 10 hehhial deglkkind mchelgia dirsdtidhh portion 8 is
formed upstream fromthe | ateral division passages. The width of the

| at er al | yjooymr easi mee Misthlly RRfehdifd) wiith potidar ERmaskeiaD divisforl pdsedead 83a that
direction as the laterally increasing width portion 8 extends from

the upstream sidgRsddér adﬁm{%gz; cg‘gfgh?a%%geﬁ Sbiditt BYSuHth&idiing the vertical

increasing width portion 7 arr ownsStreamfromthe | ateral

i nore: art dnged ‘downst r |

hi n' passages ure el ] LR et RBADRo O, e Hard L dor e
i kcal di i.on. i f h_of '

Givi oton passapearics Rl HR; 7ohS aPbithdh R TREBpdh <hdios e Al

vertical divisiqn passage .extends.fromthe upstream side to th
downst ream si dEVisiol B 148 AEF BiriROY S19: aHFYFe: ROTDASPRLSSICHRY ot the
portion 8 is nore preferably arranged doqué,r,eamfromt%g v?\%ticalj

i ncreasi ng W &E%ﬁﬂ& t7odlow argne ol e laferals §1Ki5108 35596 Re g NgRALRFt 19DS
t he housing 5a of the blower fan 5 can be forned wi,ith a rel ease _
direction of tesecrsted ol theyplectradsd e Aawip onf af the Herel Byisipn passagys 8p adjacent
lateral direction and a release direction of the laterally increasing
wi dt h porti on t@thsaberg-mprtiohert iateral divdobpaskasasa ditredt isqessiple tg gduce the
therefore possible to sinply formthe air flow path 6. - 28 -

[ 0078] As showdlestroyfrigept tRe pesstivei dod diegatiorg iiansgkspltingrirdnh ¢hevmsitive ahd negative
di vi si on passage 14, a narrowed portion 14a is provided upstreamfrom
t he fine partiicdseolidivgrveith eanh diberi ce 17. The width d of the narrowed
portion 14a in a height direction is narrower than the width D of the
vertical [dom]si on paskdgeallldl aml the Fightohdil 6R h@etcunmRd alrfich @osiony §d g 6d.
point. Wth the narrowed portion 14a, the speed of air is increased

at the fine pandiligh® va@narfades et e itgelatral angkidoRs@bés falkd Qived Bong the
snmoot hed. Thereafter, the flow path is extended by the vertically

i ncreasing W Q¢ wRP 6L iaRM thé-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 currents flowing in the lateral
division passages 8a in the lateral direction without the air cumrents separating from

the left and right wall surfaces.



[ 0079] When the ion concentration is high and saturation occurs near
the el ectrodes 17a and 17b of the fine particle generation device 17,
it is difficult to generate the ions. Hence, with the narrowed
portion 14a, it is possible to increase the speed of the air current
at the electrodes 17a and 17b of the fine particle generation device
17 and thus reduce the ion concentrati®m In this way, it is possible
to generate a |arger nunber of ions with the fine particle generation

devi ce 110G i ncoAporeat?intgreectiamtheicanterstof gheagurved snrfaget porfi @O $0javeh 64 s
in the fine particle diffusion device 1 configured as described
above, the bl ewengefl alowssterach frtwe dnkreadpBRtdfche wgisenfaes of thecwicsd division
are driven, air within the living roomis taken through the inlet 3
into the mai npheskes8ac| isied wdrdshthempiendsiof tHedkemnl dinisntpassagesiga oaalkly
enclosure 2, dust is filtered by the air filter 4, and the air is

gui ded t hr oughiranflow Ridekee RRIdgedRpitRakhork tBie £2N B is THeREXP Passitd fo
di scharged fromthe bl ower fan ?I ows through the air outlet port 5c

in the air fl QM BRtdaR hdh§ c%hént@'dfoh@’iﬁe TalePIM dRNGsibr) ésklf%g@usa ahd pWvERLEE
6 is divided by vértical division paSsages 11 to H | ow path 'S

extended in ¢ RReihbb Phe thCREAAR halald HRELGRU bRGER AR

portion 7 and I's extended I I"at er
i ncreasing w ortio Thu the air current expanded in the
verti cal glrlcg P4 r]}g}ealré~I ?’%tgtions I s di scharged through the

ggts!s:; eligp’&go,? ﬁLTﬁget f 1 u{n%%gstingf lﬁ? pgrtilopl 8t nhlgy gg reutr!ar?g%!i uglst}/eiarshi t%]m the
vertically increasing width portion 7. Here, the air flow path 6 has the lateral
division passages divided in the lateral direction; the laterally increasing width portion

8 is formed upstream from the lateral division passages. The width 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 width portion 7 being the lateral direction and a release

direction of the laterally increasing width portion § being the forward and backward

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



air flowpath 6 is divided by the |ateral division passages 8a.

Either the positive ions or the negative ions are incorporated into
each of the lateral division passages 8a with the electrodes 17a and
17b in the fine particle generation device 17. Thus, the air current
(second air current) including the pq%gjve and negative ions is

di scharged through the opening 10d (second outlet). [0083] Since the
air curr (first ajr curre di.scharged through .t he. openi ngs a,
100 and TOHE T ¢ 5t ASGRTEL T i des iR duvip e B Torical Crapopges 1 4
passages 11 to 13 at the upper portion of the air flqw path 6, their
speeds are fadfgEpwedpogien 14eripprgvided upstesn fom e Fiag ptcle genstayiendpwce 17.
openi ngs 10a, 10b and 10c function as an air curtain to prevent ions
from di f f usi nghepyadthdl offthermatrowed pertien dfta ircaheight direstion sschamogiey than the
t hrough the opening 10d to the living space within the living room
the air curremntidhdr ef the setimalgbvsiphpessede thia a0péghit digsctibfat theGharanerpdiiic
to a space above the living space and thus it is possible to supply a
suf ficient nuier tlef narfvsedt wortidre 144, ihe gpeepafeainindinofagddnaththg Ifine particle
sterilization effects. [0084] The vertical division passages 11 to 14

are sequent i algkyeraionaRgred 1f7r A the Rir clrrbHRtié ombotBdd ThuRaftdieths FRMEFatRfis
the air currents discharged through the openings 10a to 10d are

stepwi se i ncr easgrdtalty IR Jeieah inchedbihe WdiRpordie7t Op- Thus, it is
possi ble to reduce the disturbance of the air currents. Specifically,

when. as (BRYN |1 Wity fk oAl S HoDBhABGRAARELy 8 Rk OV BRcflks

currents s sl ower an t he upper alr currents,

currents F ar r-at t i r [ r.ent,. .
nand, when, a8 SRRer7BioR e the B3leld hob-afilchicl o f et Ru b e gns.
stepw se vari no . currents.are, generat and t he, di st urbance
of The i1 - cubrase i Y pftbl byl PP FISpOLER RS PP B
case where the openings. 10b a 1Qc fo ne openi ng. [0085] Figs., 11
T Ta e di aGHERHE o sieripaen i 48 1ah okt J0C e anteaming dege 1P Rid s
distribution of ions.in a living roomwth the fjne particl

di ff usi on devidcetbghon FRNcH SRR Iéﬁg‘]éd‘faﬁe‘ﬁis. popsible|tp genegets aifﬁe% fugber
4800 nm hi gh, 6400 mm wi de and 6400 nm deep. As shown in _Fig. 11, the
fine particl eofions with dhe Enepagticle gqnsralipm devicedy apA dncermgeaiguiie fonpantg Y 2ir
fl oor surface F, and discharges, in an obliquely upward direction, an
air current tewad a side wall W2 opposite the side wall W.

f0080] 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



[0086]In Fig.

12, the concentration of ions is neasured on a vertical

surface D passing through the center of the lateral direction of the

fine particle

diffusion device 1. In Fig. 13, the concentration of

ions is measured on a horizontal surface E at a height of 1600 mMm
Since equal nunbers of positive ions apd negative ions are necessary
for sterilization, the concentration o mhich of the positive ions

and the negati ons are fe i s shown. [0087]Figs. 14
@ﬁgéﬁt%{?l%c%lléf?ﬁ%’h%’e ghaiedauv?tsh on passage is formed

and 15 show c

inthe air flow path 6 and an air current is.discharged in an

obl i quel i00%Rlar d diTheairicement Sowingrin theavpatioal divisiprinessagerl4 atthrsbottom of the
distribution of ions is exam ned on the vertical surface D. Figs. 16

and 17 show ceinflavapitly 6 iedizvpd by the laterehdivisiod ipedsages Ba.p aSitheytheipesifivr ivesl
inthe air flow path 6 and an air current is discharged in a

vertical | y upwatid mgatbetiomrre intarpbiated Satreadhi ofitheglateend dividjort fassages 8a with
distribution of ions is exam ned on the vertical surface D.

[ 0088] Fi gs. 18he¢idetddes hMwveelombainahe Vide @xtitle! @ndatiodh@ricel 1g9Ct TREK $helaie
t hat sinmultaneously generate positive and negative ions for the

i ndi vi dual | atgkadt (Sdcshd R uPess mn@gaﬂﬁr@s%@\éhd%gatﬁ%ons is dlscharged
distribution of ions is exam ned on the horizontal surface E. In Fig.

18, positive |ﬂ%§ghatﬁgloﬁbﬂﬁg%tllog%eb&msmﬁgﬁ included in an air current

flowng in -
[0083)

[0084]

Since the air currents (first air current) discharged through the openings 10a,
10b and 10¢ (first outlet) have flowed in the vertical division passages 11 to 13 at the
upper portion of the air flow path 6, their speeds are faster. 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.

The vertical division passages 11 to 14 are sequentially arranged from top to
bottom, 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
currents, 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



each of the |ateral division passages 8a. Figs. 20 and 21 show
conpar ati ve exanple 4; when no lateral division 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 of3@he living roomR and the
concentration of ions is lowin a living space (at a height of 1600
mm or | ess) i ri0dlllsatera qase wheve thefopértises| 10k and)l 0cdfon Bhe dpeninpe ot her
hand, in the present enbodi nent shown in Fig. 12, the upward

di ffusi onf0085]i ons iFsgsl @du@ed andidghms sHovingy PRERE bbRided Bynetedsiagthe
concentration of ions in the living space in the |ower portion of the
living room RdidtQ0R18h o7 ibRen R BASD ook ThAH e Rhe BAAYB diffustdntdevikd 1 4fhBe
destroying of ions is reduced, and thus it is possible to increase

t he concentraty ' N f%d[g I4laf : (YA

On the ot her Han ?%?Hé’?ﬁ%é‘tsr%g”’t at &glfgé?g%&\f\ﬁggg’hﬁqgnﬁhwgﬁgr&%

R 7 g E AP IR0, By o e

concentration of i is,l at the. left..and right d portions.of..
Che Tivi g rosienal ¥1cbe efleh suted e ¢Berets, Fote GRIES AR 0ietion,
concentration of .ions is high jin m dd) e, portio the living
roomR is fur taﬁéfrCHaPl}tamdgF@e@ﬂlpﬁz OPROSH 156 S VEHSBt: ment , ¢ he
openings 10a to 10c g;irst outlet) through which the air currents
(first cuPPt) ar én &isclfartlgonspiieation Hfdopy s maesyredagn at yeeticah ayrfasg D
10d (second outlet) through which the air current (second air. ]
current) is dirgesingthwughhasariecpiitee later) diestion poihs fine partigle ddthegndaviehb
air current discharged through the opening 10d; ions are not included
in the air cudné&ig 43dheconuenfedion iof wnghs méasured oniarhysizada stuidack(at a height
Hence, the air currents discharged through the openings 10a - 32 -
to 10c functi of 1680 am.aiSinceuwgiai mmbarsdftpsitvé mns andnd¢gattedionnak mecasaty
current discharged through the opening 10d are not diffused to a

space above t Her dtérillzagors feCencehidtion oft whish pOhS ipbsiftvd 1dnsS aripthy négative ions
sufficient nunber of ions to the living space. In particular, in a

floor or the lardkRewehi@m@mbelikVhd¥eh.r oom has a high ceiling, the

diffusion of ions is reduced, and thus it is possible to obtain

| arger effhegts. Figs. 14 and 15 show comparative example 1; when no division passage is
formed in the air flow path 6 and an air current is discharged in an obliquely upward
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



[ 0092] Part of ions generated by the fine particle generation device
17 may be discharged through the openings 10a to 10c. In this case,
when the concentration of ions discharged through the openings 10a to
10c is set |lower than the concentration of ions discharged through
the opening 10d, as in the case descrifjed above, a |arge number of
ions are not dlffused to a space above the I|V|ng space It is

therefore p055| I a sufficien ions to e
[iving Space. % bR Bptsifh SifaerChin Filodh ot Phstodl ebRefiRg examel
smal | nunber ons iffused u rd a %.%?ﬁs t hi.s thqd IS,
effective. [0 9 4 tefaﬂ IVSY¥ERissag ’ﬁé’f‘a’l edeilip AiHitution Pr%?rlaé%ﬁmmed
through the openings 10a to 10c are higher than the speed of the air
current di sch&ﬁ@l@dloﬂﬁ‘?’ﬁﬂ@ﬁr 2%&.- opening 10d, it is possible to
reliably formthe air curtain. Mreover, since the slow air current

i s di schdP@éd to t Figsl 15vandgl sgwwethat ipn @e@@fﬁssrecbltceatcgﬂmmplpfape iSowishin ghe
the living space without the wind being sensed by a person. Wth a
plurality of Bhivimgepothdhend diat thewnonentrstidnacfi logs i Hifleiread ugpe dsionay thee
formed. [0094] Since the air current discharged through the opening
10d i s adj acefivingQodéheR and the Wwohentr&iodi (Tdbay g dowtil adiigiy space @pemhieipdisof
10a to 10c, it is possible to supply ions farther along the fast air

currents di schas@aeh sMeRYha Ioher SREM Hlfe iR keord BC. dndEO6h& a6, mfm&

openings 10a to 10c are divided i nto upper and | ower portions, and
the speed of %{éh%erﬁ“efél??{%&!h{eﬁmho%ﬁﬁ hag gedieRipueh aitfiSioN BP ©ns ROFLAA, A

hi gher than t
thus it is possible to increase the concentration of jons in the living space in the lower
portion of the living room R.

[0090] In the present embodiment shown in Fig. 13, the destroying of ions is reduced,
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 repion where the
concentration of ions is high in the middle portion of the living room 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 discharged through

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



speed of the air current discharged through the tower 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 efficjency with which air is

di scharged. [0096] Since the air current is discharged through t he

10d t.th t t end h tl
oot Pon dus & 874 RCUAR Fiopain G FR P ﬁ%ﬁoﬂeﬁﬁlnﬁ Br Y B 4 diptargec

possible to verti di.ffuse ions IVI Thus
possible to nﬁF@uM? PR} %%E‘Hli}&?s&?iéo t §Parhe ‘1"?\%?%1@“%%‘@83 ok S
[0097] Mor eover, since the alr current is discharged through the

openi ng 10d s icppseiblgtto srplag pufficientanmbesqidnppstoith ivies shater a{P particular, in
direction due to the laterally increasing width portion 8, it is
possi bl e to | atfoalor yhedlike wherejaoligng epomh Bay ¢ vaighocetpigce the drffusion pf iong is
possible to nore sufficiently supply ions to the |iving space.

[ 0098] Si nce t Iwluadd; amlihneit ispoasible th shidimtagzed efféntough t he openi ng 10a
to 10c such that the air currents extend in the lateral direction due
to the | §0€923l | y i hat edsibiy gwieeitdll pprthé dineSpartidle igsnep@ivai divicet D7 may be
reliably formthe air curtain. [0099] Since the air flow path 6 has

the vertical disghsdgdnthRags a@epedidgs Watd 10001k higltask,OehdnhiRe edtict@tatiddof
vertically, and the speeds of the air currents f1 ow ng in the

vertical divi $4Q0iLResAORDuH tHeQpdningt10h RS 10608 86t 1HRE thRNhAEéhcBiteBh of
than the speed of the vert| cal d| Vi st on passage 14 at the | ower

portion, the ajf cﬁééﬁ 3 15815@ ﬂﬁ%@ﬁﬁ%qut Wy pugh &E@ﬁé’s@ﬁﬁédcﬁlov a large

d|V|S|on passages 11 e upper portlon to the space a ove

the |1Ving. SPagepanst bUSUE il W 3018 UACkEIR Aoahle 315 meretor

curtain, with resu hat 'S pos rev usi on
of the air curren! e rou aL di vi si g
o At the 1 ouepSc {8 SERT ARt faber 1°ns?%%h§§1."bf}gesp%o FLpAfRRadh

from ber g di {1ysed Lo_t e spae abous the |1y no, shage 200, SUPRLY,

this method is effective.

[0093] Since the speeds of the air ¢urrents 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 relably 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



of ions to the living space. [0100] Since the fine particle generation
device 17 is arranged in the vertical division passage 14 at the

| ower portion, ions are included in the slow air current discharged

t hrough the | ower portion of the outlet 10, and thus it is possible
to supply ions to the living space without the wind being sensed by a
person. [0101] Since the air flow path ¥ -extends upward fromthe

bl ower fan 5 and bends frontward, and extends fromthe vicinity of

t he bl ower fanpBdtof thehair surergtdistBargel thoough ttheelower pottiah, e speidonf the air
passages 11 to 14, the wetted perineter of the cross section of the
flow path is icmecaesadiechached throughhibe wetld: iacagradlially Snodens@biengrs ait tutdnt at
14, and thus the air currents easily flow along the wall surfaces of
the vertical eieosb@rto plessngetentld thedrop4. THIR, it B gosyiblY to tddudesthe aB& &
to increase the speed of air flowng 1n the upper portion of the air

flow path 6, afleaRduEnts ARl FRRRE Mol cPibiadf Wit SHlLSAMUE BARGSAf the air
currents. [0102] Since the air flow path" 6 extends to the outlet 10

from t he jppgt r eam §fn@@t}féfai1£) gﬁ{eﬁpﬁi &iéc%gédﬂf}f&%g%' e%]nmelofaeg@[:ﬁ fha e':]ati}g

curved surface portion ba e upper “wa 0 e-alr oW pa

A e Cont Cbun: LRSS HRYe RS BRI RUL LR OBl RS PR,

and t hereby forns e ver i VI sion passages

possi ble to reduce . air. current .separ,ated fromt | gwer | 6D
Pod the di ot uisgebiiio Shiicdl e RIS bR 1 heshites 1w RiSbortPere e
di vi si on passage .14, at tge Qwer gprtion is arranged on the inner

ci rcunf er ent | SFHCFYY Fpriyiensdo fheliyinespasSort Sc of the bl ower fan 5
with respect to the vertical division passages 11 to 13 at the upper
portion, 9497} s posMiopoen ynfeils aincuranhis disghaserd tatoughte gpening }Qdespelsthat
flowng in the vertical division passages 11 to 13 at the upper

portion. [010Weginewranhexipads incthe laierel drashopdus tgths laterally incredsimg ewitithe

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

vertical |y i nperdiasidngt ie pessibipotot latemally diffuse ions to 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 10c¢ 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 forped 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 pass: fés 11 to 14 in the verti cal
direction without the air currents separating fromthe upper and

| oner wal | surf ®astp the iving spager ef or e possible to vertically diffuse
ions to the living space. [0105]Since the vertical division passages
11 to 14 [AHE, on Bhnee devimstpedisin gehetetiosf davive 1Vas aranged in thewwerteal idivgsion
wdth portion 7, the laterally increasing width portion 8 that

i ncreases its pagseigenldast tht loswet @odionS ioosrare heclujedtin d@mlew die durredthdischarged
downstream side and that extends the air currents in the |atera
direction, it thrSughass (dweg podibn 0fithy clatdete®] enickhiid i isgioksible td QuppB ibik tohke
| ateral direction and laterally diffuse ions to the living space but

al so to form §iiReWhale vaihbutahs kiidhbein® sBised Bk pérfeh. upwar.d di ffusi on of
ions. It is also possible to easily formthe air flow path 6 with

hi gh for Rh?i ty. BRLOGlSlipesw! figy bakpha hﬁﬂy&:@%oﬁ?ﬁ-{enﬂomr%ﬂ SPAat e

8 has the lateral division passages 8a obtained by laterally dividing

the vertical glyislo %R%ﬁt’é@c&%onjr}hetﬁci&@e 813\@';91 bi&\%r ‘r’t\ﬁnd_*; B 191% og%‘tgrqgé £hiE

| at eral division passages 8a IS increa terall'y as

f th t i o the d t i . t.h f 29

of ‘the I et aft PTOR CUIR POOPF el 1 oRr Bweliteisr PHES o BEiosiee
flow inth ir fl th 6 [ d. It i .
bossi blle to oRPBrE HamaPRee dik Bibs HROR ARG peHesy L B G 366 thos

passages 8a in the lateral directi Lthout the air, currents
separating fr&RFEREeasiy flowaipng it a it gt Birisiongastages Heto 14.
vertical division passage 14 in which the fine particle generatian
device 17 is & tinmyey it § nopdkle iretpcirnteribe prech of plp Hewngdr theowprenportion of

narrom ng the - 36 - . ) )
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 IoWer 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 1! to 14 have the vertically increasing

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



flow path on the upstreamside of the fine particle generation device
17, the air current is narrowed and snoot 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 generate a | ardé-nunber of ions with the fine
particle generation device 17 and incorporate theminto the air
current. The mmeotiedaporthé ain cirent teeyeib e farmenigekk stape ba Jatesally extending
where the fine particle generation device 17 is arranged. [0108]

Si nce the | at diglthdareassifgortipas sftgeupBa aad o gwlldatfades of e deatcar dilisivn
increasing width portion 8, which extends laterally in the air flow
path 6, and eigaksgest 11€toPDSint dovifact GAB tY aif BErARIRIWIHE il BRSPS path 6 are
incorporated into each of the lateral division passages 8a, it is
possi bl e to regduefed herrg) 1tiigiREIRE th Weent &R hir! ekt HBWIRE ifithe vertical
current curving and flowing in the air flow path 6. Hence, it 1s

pose’ /10 1 eiehy bheaflesh oY 8008l 0SS HBRLI s LA SRS SRS
f . i t It i . { ti i .
pert rmence. WSl S k5,04 hiAcko" R DS VL0 agne

smal | nunber of thﬁ& ther ions are included, the effects described
above can be B4 HEVIESPEGT Si nce one of the el ectrodes 17a and 17b

(first a ner at | tions) is arranged near the open

cond ion ge n.por
end of egﬂﬂﬁﬁf ¢ he SiRge dheayertay Fian prasageyblstog4 hgie. angthe Apwhsipepm gide of
side, it is possible to easily pass either the positive ions or the
negative i ons thnyticaHlydageasers width portien i thejiataraivoncrsesingyissh pertionf ghat
el ectrodes 17a and 17b (first and second ion generation portions) may
be arranged wilkd¢ases fewidh ey # exginds Soorthe apsngusi®ao thodaosgeam side hed
positive ions flow in one of adjacent |ateral division passages 8a,
and t he negat ithas extonds the aincurrentsis thut lateral directibm itid passibie ndt atbyrtakxtend the
di vi sion passages 8a, it is - 37 - possible to supply equal nunbers
of positive i eirzuaads ivefeladtarsl disodon andilatetally diffate ipassto ttheolvdng\sptabe tut blse
living room Since equal nunbers of positive ions and negative ions
are necessary t domKithd iwide air rdoasineobgretent el upward idsfigmsobionst dt is also
reliably obtain sterilization effects by supplying equal nunber of
posi tive ions pagsbloegakily B eisair 16W ddhk wHHEEh fohgaggn ends of the
| at eral division passages 8a on the air inflow side are forned on the
upstream@igh of t BecPAR el iiﬂér@efsﬁ%c\biidﬁ okt BE 1addralld}Gisi
surface p[gr??on 6¢c of the Iefg' wal | 6L ofq%he a%:%ﬁflow paltdgﬁsélgg%édé@%gﬁse
center of the § 1 : ] 1 I i1
possible to resg ngeéﬁ?ﬂgyg@ﬁghr@?{eﬁ?@g ggrgrg%tdli‘h#goé #%%tg? e {couqu\’%?? the biih
surface porti C i 0,.r o he
di st urbance o?] @té ?1‘321 Oéfﬁlﬁgj %%%lgﬁ]{lgbgﬁ%ﬁgeg%%ﬁ n{%ﬁaé?%%ée? ?1 yﬁsﬁgg‘g?“%f‘ %rﬁgl the

resulting fr OrﬂngtPelallnl ST tﬁcf: dEQIeIStII‘egI?ISSidC, 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 narrowed portion 14a for narrowing the



[0112] Since the vertical division passages 11 to 14, which vertically
divide the air flow path 6, are provided, and the | ateral division
passages 8a are conposed 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 snoboth the air currents with the
vertical division passages 11 to 14 antfguide themto the |ateral

di vi sion passages 8a. It is also possible to prevent the generation
of the backwarfbvcpath enthe npgican side of theifetphetickfgeneatposisiviot 71 the fivcgriest
reduce the disturbance of the air currents and prevent the destroying
of ions resul tis fgrdwedning enbstBéddn the vptteeamaside. of[tRE fidd firtide geleeatioarievice
generation device 17 is arranged in the vertical division passage 14

at the |ower pgrtgpBe thaRfeddE tEPAE BiEredit istiRgredbd b W RifloSvell lpbMioRd 4k, the
the vertical division passages 11 to 13 at the upper portion are

hi gher than t he,SREAMIQT idlfe¥aht Ha@barflilY isedLRiRRIROET7 IdRlealdd® Thus,
| ower portion, the air currents are discharged through the verti cal

di vi sion pasSq%gsgojsgibfeoco%ﬂ%ﬁtetehgarﬁﬂ%be?%’ftib&nwm t%ﬁbﬁné i@@ﬁﬁlea&?lﬁrgtion

the living - Space t hu e alr currents functron as

air curtain, wt.h I [ 0ssi bl e reve he

i f1uston of dRece T d FEdubele Ben o BRFBEN 8 BRFYRLbor kB ey,

passage 14 at ,the |lo ortion., In.this it is possihle to

P event i one. PramPIE ALRPIT SR he od e eensutbndRES: 15 alfigsdce

and suppl suffic¢ient nunber of ions to_the living space. With a,

plural i t)ﬁﬁﬂ%]bl owerineg e lagral diision.passages G Al RIpYifE} e iﬂﬁ%‘ﬂlnﬁwl%

fornmed. [0114] A second enbodi nent wi |l now be described. In the

present enbodiVidHIPOTeE & Mibigh cxiengs teratlyda dheraidew prid\f. dukpither theposifive

vertical division passages 11 and 14 are provided vertically. Hence,

two openi ngs 10w oaithe neeiive ses ap igcorpyraigd infm gach of dlret lntersl Hiyisiinpassgges 8a,

side are forned in the outlet 10 (see Fig. 2), and air currents are

di schar ged t hiitoagbssithetoopduse tlagscollsionaefd osOmsultirtgofrerh ¢hel diveumgnt ooving T

fine particle generation device 17 is provided in the verti cal

di vi si on passdigeinin tHehar Howeathpor Heoes itds possible to aeduca theidasttdyingf dfrisds,

embodi nent. [0115] Figs. 22 and 23 are diagrans show ng results

obt ai ned by exatflynk RgficiRat number of ions into the living room and enhance the sterilization
performance. When either the positive ions or the negative ions mainly flow in each
of the lateral division passages 8a, even if a small number of the other ions are
included, the effects described above can be obtained.

[0109] Since one of the electrodes 172 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



distribution of ions in the living roomwth the fine particle

di ffusion device 1 of the present enbodinent. As in Fig. 11 descri bed
previously, the living roomR is 4800 mm hi gh, 6400 mm wi de and 6400
nm deep. The fine particle diffusion device 1 is placed on the one
side wall WL and the floor surface F, and di scharges an air current
toward the side wall W2 opposite the s3le wall W. The concentration
of ions was neasured on the vertical surface D passing through the
center of the possblpas tsiyple equdl frusibers afepisitive Torsnardheeghtitecioat to individual
direction. [0116]Fig. 23 shows that, as conpared with conparative
exanpl es 1 angodtiohs witlgs thellvigboh! Sake éi]lﬁ@durﬂbei‘é/b?w‘siﬁi% ibrls @n8 negative
possible to prevent the upward di ffusion of ions and increase the

concentration jgds k@NgeckRark R IKilKhH GirBHAS Sbab@ridiNG {sOMRLibROL! feqmbl?fobmﬁ
- 39 - living roomR [0117]In thé present enbodi nent, as in

first embodi mpLifi-Adie AREDLP [p;; g(é:%h nﬁyﬁdﬁbgm%‘@ﬁé‘% ‘é’gétﬁﬁ nﬂﬁ and

air current (first air curren arge upward 1s pr )

Lhe open AgOd (SSHRNhOMh 5%9&*&% L, g A s G gfglag

alr curr is disc ar ge space e-nen IOI’IE
current is provi are inc

S u [ GUl | ent _dis

Chrough ¢ he. opthihged B Giedst GubgF gTI“rP(?F‘%}E!‘éH‘?‘?fFF“P% hg.cpnteh?ff dhees
di scharged throygh the g e air ent di scharg
hr ough the. ofGHAHGOREa o hEE e ALEL Oh e dr FopRtis i 6 (FriRaL I RuTe
ions included in the air current_ discharged through the openlng 10d
are not diffi [SUEeret Rpriiene 64 picthe AigBl &vafln@) if vs messiimée redupe dhei air \Ryrents
it is possible to suEply a sufficient number of ions to the livin
space. Part ofsepasm@sHEam iy enrvesheirfage newions At erh 6d-halih it Herefore possible to
concentration of the ions discharged through the opening 10d may be
di schar ged t hresdwgé thelikistanbancie og theOar cur@at 8hd\pteivent dheddsoolring of ions Fesultiogy
be described. In the present enbodi nment, three

from collision of the ions.

[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-3as the opening 10d and is
arranged at the | ower portion. The other portions are the sane as in

the first enbqgidarmt thusl @d b8 cubents FaMlioh s Fhedair naih, Wit BRSO thatitris
currents di scharged through the openings 10a, 10b and 10d are

stepw se vari %@ss’iﬁl@?& Eﬂﬁeﬁ’ci the GHRIRIA offthe Lot EicHaled hfoush! ileSiHrtidl

the bottom Thus, n ddy currents are generated, and the disturbance

of the air Curdi\ﬂﬁ%]? R%Eifggrnlgdaqfiﬁéi]c?w_%? g§ﬁ8¥m I.h th's:iv%af, ﬁﬁ% Bé%ﬁltﬁ?r revent ions

currents includin re di scharge

i 0 d-10b t. ne | i Vi , . i
opem. 105,102, 30 A0 % PRS- SRR <A Rk SRS OERRT Ry TR
livi . TJhus, it is. i bl tai.n t ffect th
100 space, IO L GRS bR AR R 2eSE

concentration than the concentration of the ions discharged through
the opening 10¢ferens spredymarpefog@ed-t hr ough the openings 10a and 1 b

[ 0120] Fi g[ 25 is a side cross-sectional view schematically show ng
the fine [PhHli cl e @i seeansi corpodimpant will neyy be dessiibadn Enibe drevenitembpdimeat ge
of description, the sanme portions as showm in Figs. 1 and 2 descri bed
previ ously ar showeintlig.i Tedbsovitted prdviamskyy i dbe vertitrd dblissaepastagas bl afd e
present enbodinent is forned with a sirocco fan or turbofan that
sucks air in tohevidtdr esticably. ofHeace hiafot opemihgs hHlz ehds d Bér (ges Fighe2)abmrangead
the circunferential direction. The other portions are the sane as in
the first andvegisindsi@srbpdideen sormk 12 fie Tdvtlerni 0 (sbt Oig. Pt dhdGicuirehtSare
upward fromthe bl ower fan 5 and bends frontward, and has the

vertical divi gisoRargB3BRUEE thelopaidgslhadhy il 0@ thte/ Bk Uivigl bm. THRe fihdurticle
particle generation device 17 is arranged in the vertical division

passage 14 at sbReatoaWRKideOl71 kOProvidd tiRQhe Qb adividiod | aksRBe PASSTLE oltfly
the narrowed portion 14a is arranged at the position where the fine

particle ge”eﬁaaﬁfoﬁﬁr‘a:gﬁ}é's%ﬁegiﬂtﬁ%ﬂ{sféﬂ&ﬁ%er[t.0122] The bl ower fan 5
0

formed with a“sirocco fan or tur an 1s 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 to 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 direction.
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 verti cal divisig? passage 11 is arranged on
the side of the disk 5g. The speed of "alr discharged through the air
outlet port Sc.is slowon the side - 41 - of the inlet Sb and is
fast on the silt®edPoPie disk 5g due to the viscosity of air. Hence,
the vertical division passage 11 at the upper portion is provided on
the side @f1The di $ktBgresspdembediment, 4s4n ghesfirstgnebodiment dhe apaninghida (first
speed of the air current discharged through the opening 10a.
Therefore, theutét) thuotgkevipdr theShr icorrantr dngjealr enrrenite iss ddehargpdanpivard is
which the air flow path 6 is curved. [0123]Wth the present

enbodi ment, i tprévddegpas] the @ptrming btda{secdnt @ugehthrafchadtich the alrreutdest (bécoad
enbodi nent. Part of ions having a | ower concentration than the

concentrati on aif cirt)i Bndisshiged as ge cbded elegh tHehgbodpaithfighed Odr BeRE is
di scharged through the opening 10a. [0124]A fifth enbodi nent will now

be described. pgrdviddae RN ncRIRPH t'E'@'a_fr1cuﬁ'@1§trﬁi&ﬁar%€$th%u%ﬁttﬁ@9§e?dnjg7ﬁ)d;
I et ween

and 17b shown'in Fig. 8 described previously can switch1ons

positive ions i&ﬁ%@ﬁﬁghiflﬁ&di RS ﬁp%r&%%ﬂ%%gﬁ ?ﬁﬂg@@@ ogén;&g bd%?r HeRRS

are the sane as in t Irst enbodi nment s

0125] The pol arj 1. i I I 7a and. 17b
b ohi tohog Skt Sl BRROCRRNER 6 Bealsl o, BP0 ES L B Afey B
Fig. 8 described .previQusl .pasi ti ve ions,are.generated fro e

ol et s ode 17e it B ol kb iR R S lRa AERRACE St bl o,
as in the first_.enbodj nent. en.t he. predeterm . ned perjod el apses, . as
shown in Fig. ,Sg:ﬁgjg%isi?%cei RE° QFé“E%rf@??&e e ’H@S@PESTIF Spplya
and positive iops,. are generated fromthe electrode 17pb, Then, when
the predet er niSHddepk el 04 8RS 10 1B JIVAiEe SBASRrer AR PTa o8 HeANHE A gt

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 arc 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
lower portion.  The other portions are the same as in the first embodiment.

[0119] As shown in Fig. 10, the speeds of air cwrents discharged through the
openings 10a, 10b and 10d are stepwise varied from the air current at the top to 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 concentratlogolaterally and widely to the
living room - 42 - [0127]Fig. 27 is di agram showi ng results
obt ai ned by exam ning the distribution of ions in the |living room
with the fine gsafissharaed dppghsibeeperangsclda ang il Wéh?)ﬁ%eﬁbova%wﬁemaces
As in Fig. 11 described previously, the living roomR is 4800 mm

o h, 6400 1 ursehsineeBDU e pre ot HBr g thecoenidE 94 p living
device 1 is placed on the one side wall WL and the floor surface F,
and di schar gesspamw. ailhusg uit rie nfosticlaatodotitdie the demeadtfect¥\Pasothp oBist end Isecond
side wall WL . The concentration of ions indicates the concentration
of which of thenlpdiichtsy e PhdR$ iGischaking aRG@E torgenteiisn alizd thewercehtiation of
nunber on the horizontal surface E at a height of 1600 mm The figure
shows that thenspnseRtHaddedRroth thedperind)1 RPmMAYBE 8 @\ﬂﬁ'bugh thel bpdigs
wide area in the lateral direction as conpared with the first

enbodi ment . [ 0k28}d fod he present enbodi nent, since the polarities of
ions generated by the electrodes 17a and 17b (first and second ion

gener ati oy g t | ongl aia, alvxg&ecé}&q_s@eem e SElRRIAG B ghé pdcte

possi bl e i stributé positive 1ons and |ve

trati l,] d d t t

et 4 NGRS S 0 (g e
th I t A th f.l

e D S T e B D e

flow path 6 and event erence o ust .and t

[0129] A sixtHY i Bl lowey fan Bfepr&eet:?m%@amerms ?qa’eeclﬂ Wéeérﬁmcco fan
enmbodi nent, as shomm in FI%% the el ectrodes 17a and 17b a

arranged near 9 f@beige the surksrirdn dhe Frechioneod asheftand ghaf id§P}%ﬂﬁg%é§%§§§bthe

8a on the air |nflom15|de The other portions are the sanme as in the
first embodi neacumfpraatia] directien e sThe pihes pertiompare dhe saEsHRs éi therfirst agd speond
di vi si on passages 8a are alternately driven. In the figure, the

el ectrodes 17zmbodinkfis. i n t he upper row are driven, and thereafter
the el ectrodes 17a and 17b in the lower row are driven. Consequently,
when t he @124t r odeTHerar flow gathweaxtdnds apveard fromttke blatwer fah 5 and bends frontward,

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 intaice port 5a, 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 5c is slow on the side



- 43 - division passages 8a 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‘*%ﬂerally inthe laterally
increasing width portion 8 and that are discharged. It is therefore

possi bl e to dioftheiinlat ¥ ndds fartan theside efifbe dislyag fuadtoitheridscositifglr. Hence,
concentration laterally and widely to the living room Moreover,

since the pol dld tertgsl difvisionpesshgolll aighd wppthp)rtimisfptawdeﬂamhheesidﬂca“ the disk
alternately switched, it is possible to reduce charging of the air

flow path 6 arsd, sdduliupit évpuskiblete immdues tieapeddf ofdhs tir aiebnt BRclarded.through
[0131] In the first to sixth enbodinents, the fine particle diffusion

device 1 sterithd RuinghBal | ThérefofO @M &Y iHARSS A 51 &% BRSbéd YR theOdide BMrd
negative ions with the fine partl cl e generation device 17 and then

di schar gi ng t%ﬁ@httﬂégyg[}wg,gﬁ @ggﬁr@;d 10. As the fine particle
di ffusion device |, a particle diffusion device 1 may be used

that obt %bi‘fsl]re' AXQhkOfe Ieﬁ&?gﬁbé?a{m 7&?%&{1@&?&%&9 : L&t gs Wihd!

the fine particle generalon evi ce rticle

diff d f | e diff

T e s e
t hi I b st

tonoranc " an'f e CHoBERE g v oSO Ry Sty e

particle generat i.on _device 17. Industrial Applicability [0132] The

present inventPEREHR be applied to a fine particle diffusion device

t hat di sch&rﬁges and diffuses into a roomfine particles of ions, an
aromati c (81443t anceA fthiersbrolimaent will Row bsslssqribrdie In shegeseat srahadinast, eppte

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 jons are generated from the electrode 17a, and negative ions are generated
from the electrode 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, ions 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 6a and
6bCurved surface portion 7Vertically increasing width portion
8Laterally increasing width portion

-42 -

[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. 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 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 direction
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 peried, 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 17a 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 arc 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



8alat er a
14Verti cal

di vi si on passage 10Qutlet 10a to 10dOpening 11 to
di vi si on passage 17Fine particle generation device 17a,

17b and 17cEl ectrode -45 - CLAIMS [1] A fine particle diffusion
devi ce conpri si ng:

[0130]

[0131]

[0132]

-43 -
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 1, a fine particle diffusion device 1 may be used that obtains
relaxation effects by generating only negative jions 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.



a first outlet through which a first air current is discharged
upward; a second outlet which is arranged below the first outlet and
t hrough which a second air current is discharged to a space bel ow the
first air current; and a fine particle generation device which
generates fine particles, wherein the fine particles generated
by the fine particle generation devi cethre di scharged, and a
concentration of the fine particles discharged through the first
outlet is lower than a concentration of the fine particles discharged
through the second outlet. [2] The fine particle diffusion device of
claim 1, wher diist dffRefériene Jyanholsc| es are not di scharged through the
first outlet. [3] The fine particle diffusion device of claim1l or 3,
wher ei n a[0$3Hed of ithe first air K paetidle disfubibghbevicd han a speed of
the second air current. [4] The fine particle diffusion device of
claim3, wherein the second air qusin®blly éflddieacent to the first air
current. [5] The fine particle diffusion device of claim3 or 4,

3 Inlet

4 Air filter

5 Blower fan

6 Air flow path

6a and 6b Curved surface portion

7 Vertically increasing width portion
8 Laterally increasing width portion
3a Lateral division passage

10 Outlet

10ato 10d Opening

11to 14 Vertical division passage

17 Fine particle generation device

173, 17band 17¢ Electrode



wherein the first outlet~.is divided into an upper portion and a | ower
portion, and a speed of the first air current discharged through the
upper portion of the first outlet is higher than a speed of the first
air current discharged through the |lower portion. [6] The fine
particle diffusion device of any one_.gk.clains 1 to 5, wherein the
second air current is discharged through the second outlet such that
the second air current extends in goygiifscal direction. - 46 - [7]
The fine particle diffusion device of any one of clainms 1 to 6,
wherein the second air current is discharged through the second

outlet s that thg.sec current extends in a |l ateral

directi oﬁﬁﬁ][S] The }?F %ﬁ&?ﬁﬁ%m&i Y& PSAP'Y&A ce of any ones of
clainms 1 to 7, wheragirst dufiet thiough wiich afuftr induriest ididsehag @R waid;ough
the first outlet such that the first air current_extends in a |ateral

direction. [9] The aserdgarles whigh é arrangidbelere edEsiorutighipddhrough which
claims 1 to 8,, WaglEliftirehfi %fs@ﬁar%@dd&)g ﬁcetb%“f fhé ?ﬁ"ﬁt thtchx%nt‘ #hd

sufficiently greater than a heigh e first out 10] A fine
particle diffusion ad'emp@mcﬂdmnenanolh delaes whifth gelepaa%tﬁrmlp@rt@mer ation

device for generati artlcles and. t at di-schar.
particles through anr]%(r)u ypaatrmik\:iq’ g?ner(g?ed R@? p?régl‘% generatlorb\ﬂ vllc& n
an air flow pairé dtselmgddngnd hecobd:emwﬂiorf aﬂlth%diliehﬁlrﬁnléd ditchiafzel Wtesgiathe

plurality of division pass that divide the outlet vertically, and
a speed of an Pl OWlst isdRwes %er@nw%% o) th Fﬁ@edr@vwiq E%%da Queky

an upper portighsd.sndbgiier than a speed of an air current flowing in

one of the division passages at a | ower portion. The fine particle

di ffusi on device of claim 10,

[2] The fine particle diffusion device of claim 1,

wherein the fine particles are not discharged through the first outlet.

[3] The fine particle diffusion device of claim 1 or 3,
wherein a speed of the first air current is higher than a speed of the second

air current.

[4] The fine particle diffusion device of claim 3,

wherein the second air current is adjacent to the first air current.

[5] The fine particle diffusion device of claim 3 or 4,
wherein the first outlet is divided into an upper portion and a lower
portion, and a speed of the first air current discharged through the upper portion
of the first outlet is higher than a speed of the first air current discharged through

the lower portion.

[6] The fine particle diffusion device of any one of claims 1 to 5,
wherein the second air current is discharged through the second outlet

such that the second air current extends in a vertical direction.



wherein the fine particle generation device is arranged in the

di vi si on passage at the lower portion. [12] The fine particle

di ffusi on device of claim1l0 or 11, wherein the air flow path
extends upward fromthe blower fan and bends frontward, and the air
flow path extends froma vicinity of -tge blower fan to the outlet to
formthe division passages. [13] The fine particle diffusion device
of any one of clains 10 to 12, - 47 - wherein the air flow
path is provided with an upper wall having a curved surface portion
and a | o€l wal | hakhedgepatigledtdusion devics oheny prsrof cdaimeddsSupwar d from

the bl ower fan and \Q%Peq@itﬁef 9&% gt gn[ﬂxfln%t (%Q&l%f%tgla tia.{%%lg,ﬁgﬁ% g%c\cl)é%%%&”

upstream side of a position interse ng a cen

surface porti aaclothat the segoped hir warrént anends ig etdtanl difectibe cur ved surf ace
portion of the lower wall to formthe division passages. [14] The
fine particle diffusion device of any one of clains 10 to 13,

wherei n tjge bl ower fiRMink paftRleBiudbd doviec®f a8 Polds QWi 1 & the
di vi si on passage at the lower portion is arranged on an inner

circunferential si dghesin theefinsy amwirrenais disshareeprahvihe Arst helleiswdhsthan
passage at t hqg%‘ﬁféﬁéir g@;%n%gﬁtﬁnds%§k 124061 dikRgParticle diffusion device

of any one of

[9] The fine particle diffusion device of any one of claims 1 to 8,
wherein a lateral width of the first outlet is sufficiently greater than a

height of the first outlet.

[10] A fine particle diffusion device that includes a fine particle generation
device for generating fine particles and that discharges the fine particles through
an outlet by driving of a blower fan,

wherein an air flow path coupling the blower fan to the outlet includes a
plurality of division passages that divide the outlet vertically, and a speed of an air
current flowing in one of the division passages at an upper portion is higher than a

speed of an air current flowing in one of the division passages at a lower portion.

[11] The fine particle diffusion device of claim 10,
wherein the fine particle generation device is arranged in the division

passage at the lower portion.

[12] The fine particle diffusion device of claim 10 or 11,
wherein the air flow path extends upward from the blower fan and bends
frontward, and the air flow path extends from a vicinity of the blower fan to the

outlet to form the division passages.

[13] The fine particle diffusion device of any one of claims 10 to 12,



wherein the division passages have a vertically increasing width
portion that increases a width thereof as the vertically increasing
wi dth portion extends froman upstream side to a downstream si de and
that extends an air current in a vertical direction, and a cross
section of the vertically increasing_yydth portion perpendicular to
the air current is forned in the shape of a laterally extending slit.

[16] The fine parti dif f uysi Vi I r el

t he division passadvgﬂse?%lgit/%, éﬁiﬂ&g P gglm}rslg)? or‘}e?(ﬁae%c\lg%? é]?petr e uvheaﬁgg?f‘a y d

i ncreasi ng W diulfageogdrii@nandaa loateewall lhyving @ ceasd agfase goltiopoetiealn upivaitd
increases a wdth fhereof as t | ateral | y.i ncreasi.n j dt h_portion

ext ends 11 om diPTLE BT e poaiGRALTHE A rrRda e P Sk g

an air currentypkifeat bidk 8F alpositib® &ftér9&tting 3 ent¥h 61 fhie RErvRAShIEeSortion of
di ffusi on device of claim 16, wherein the | aterally increasing

wi dth porti on thaspner plaliand peonterfofithg enryrdssisfgesspartien of the vwer wall do {aree
each of the dhﬂéakﬁﬂn@ﬁ§§%9§s’ and a lateral width of each of the
thin passages 1S increased as the thin passage extends from an
upstream side to a downstreamside. - 48 - [18] The fine particle

di ffusio vice of  any one. of ¢l ai 15 to 17 . rejn one of
the diviiBh passadie Hsprstadiofor e afer @alabiime 1B Gbvi ce
arranged therein i syiRkQy kigeslowbt finds Pafe@Wat Perokd AEwihRtandARd @MEich
flow path either at a position where the fine particle generation

device is arrangege o hedowpr ppyen daaicad op Hariaew cipymferaial siflp ef the
particle di ffy3i0f Ge% GEhudteddlith A8l bAR althk Uppdportion.

[15] The fine particle diffusion device of any one of claims 10 to 14,
wherein the division passages have a vertically increasing width portion
that increases a width thereof as the vertically increasing width portion extends
from an upstream side to a downstream side and that extends an air current in a
vertical direction, and a cross section of the vertically increasing width portion

perpendicular to the air current is formed in the shape of a laterally extending slit.

[16] The fine particle diffusion device of claim 15,
wherein the division passages have, on a downstream side of the vertically
increasing width portion, a laterally increasing width portion that increases a
width thereof as the laterally increasing width portion extends from an upstream

side to a downstream side and that extends an air current in a lateral direction.

[17] The fine particle diffusion device of claim 16,
wherein the laterally increasing width portion has a plurality of thin
passages that laterally divide each of the division passages, and a lateral width of
each of the thin passages is increased as the thin passage extends from an

upstream side to a downstream side.



wherein the fine particles generated by the fine particle generation
devi ce include any one of an ion, an aronatic substance, a deodorant,
an insecticide and a bactericide.

- 48 -

[18] The fine particle diffusion device of any one of claims 15 to 17,
wherein one of the division passages having the fine particle generation
device arranged therein is provided with a narrowed portion that narrows a flow
path either at a position where the fine particle generation device is arranged or on

an upstream side thereof.

[19] The fine particle diffusion device of any one of claims 1 to 18,
wherein the fine particles generated by the fine particle generation device
include any one of an ion, an aromatic substance, a deodorant, an insecticide and

a bactericide.



