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

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

devi ce that discharges ions and diffusds theminto a room Background
Art [0002] A conventional fine particle diffusion device is disclosed
in patent docunent 1. In the con$®RGIFIGATIONe particle diffusion
device, a blower fan is provided within an encl 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 dQ“IN@PARﬁ’I@E@fBﬂ*FWIPI@TﬁE\H@E are fine particles is
arranged within the air ow pat h. _
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 to each other by an air blow path. A fine particle generation
device for generating ions that are fine particles is arranged within the air blow path. |

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

| ateral direction, and the air current “di scharged t hrough the outl et
extends in the |ateral direction, with the result that the fine .
particl es ar ecoifigfratiend fingtparticldsi arg digchasgad thraugh kingoulet/such dlsdt tthayeexitordsin
and negative ions are supplied to the living room and thus it is
possi bl e to kht vemicalbdirevdomacTlarsi thewidehpartitlbeatel diffagedriaem living room such
[ 0004] Pat ent docunment 1 al so discloses a configuration in which an

air flow pat hhithBdy dgerdif¥dril @s toHoRomRRRTin BRAIViNBEmPOrtions is
included (see Fig. 20). Inthis - 2 - configuration, fine particles

are discharged through an outlet such that they extend in the
vertical direction. Thus, the fine particles are diffused into a
living room h that they extend fromtop to bottomw thin the
living room Sjgé?tﬁhéﬁftkrﬂfu Bliment Patent Document [0005] Pat ent

docurment 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 Sclved 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 arca 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 problem is
encountered when fine particles, other than ions, of an aromatic substance, a
deodorant, an insecticide, a bactericide or the like are generated by the 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 parrﬁcles such as ions may not be
supplied to the living space. In particular, in a floor or the |like
where a |ivi pwsdorhdais flawhpagin  déédce napsitivie ienspad tiegtas isnscincladed @ntae air
are diffused to the upper area where there are no people, and the
number of fi nerpay ik Gh@s likBlyl tB&ollidéi wigh SRACEN:S dRhBRhTLEARY, Yhe number of
reduced. Hence, a problemis encountered in that it is inpdSsible to
sufficiently ;ght gkdy eﬁ%‘r\tﬁ)'ﬂ]’fleeliﬁflél?&ﬁﬁ istdéhite ,San%ittﬁﬁé E%@Eiﬁ?ﬂio@ﬁ)%rfomance
rel axation resulting Tromthe fine particles present wthin e

l'i vi ng space.. Tgefégne problemis encountered when fine particles,
other than i Sh& 8" an aromatic substance, a deodorant, an

insecticide, a bactericide or the |ike are generated by the fine )
particl e[og%er at i M QRIS O the yoteR] WvaRtion: if &0 govide|agipeertels diffusionglgvice
to extend laterally, an air current bends and - 3 - flows in the air
fl ow path. Héhtecanputidiéniky supply fimed partigles ity @ living spavel udeothemobjbet &fi the
current are nore likely to collide with each other;

di sadvant age@uakit, inv&eionuiglierprevidé @nBnedpatbiardifsiom Hevied ehat ickh REFFRANY
is reduced, and thus the sterilization performance is reduced.

[ 0008] An obj %ﬁﬁpl?ﬁo&@@aﬂbﬁr%‘%ﬁ&ce‘ AULRA bhnkSa bt iﬁaﬁ%hgﬁf anl€
particle diffusion device "that can sufficiently supply fine
particles to a living space. Another object of the present invention
is to provide a fine particle diffusion device that can sufficiently

supply ions a lijvj . Spac d can enhance a sterilization
peP]PO%lr’rance. 1i\Reans for é&%mgpt%e?’ro em

[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 sécond air current is di schar ged
to a space below the first air current; and a fine particle

gener ati on ddubiceirwhirmnt gionkidat dhe flinge ppdicles cofes. conventnaiohi tever than the
particle diffusion device, the fine particles generated by the fine
particl e geneoatdnaatilevi e satenddisalingend i@aRchhgdconcantd dveth®fiving
the fine particles discharged through the first outlet is | ower than

the concentrabhfn Phud e fﬁ!ré!eaipéﬁﬂré:ﬁ'fﬁﬁcetﬁ"%a? %Q{%ﬁgﬁfj ol UGy fhgkere?l‘ﬁg&”ﬂe

outlet. [0010]In this configuration, t Irst alr current

di scharged u h firs | et ;af ,the,upper portion, and.
t he second aﬁl\g@%agdr idg{rcfﬁ ycgls 0%?@%@5? qéaég %i%sr 6??&;‘?‘1&6%@ E’&%ﬁ&“ﬂg&tﬁ Gyrrent. Pﬁés
| ower portion to.the s%?ce bel ow t he ii rsft air . current. The finpe .
particles gerndFSPEIPHFOHE S4BRL Bast olcihe THermartiglesogrngrisdcly Hieefine particle
included in the second air current; the fine particles are supplied

to a living $pawratiardeviee tojthe livingispacesankiobitaiy theoxffrctsTifeterilization, félostion
air current includes the fine particles of a concentration |ower than
t he concent r ahd ahe diket h&hs eagnevhater the ufisse air, gt iisclatisg har Be phdicks is
space above the living room Thus, the first air current functions as
an air curtaidﬁ\schﬁgéh;shﬁcqudegduces the upward diffusion of the fine
particles included in the second air current. It is therefore

i bl I : £ ' fi.pe .
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articl vice tot I'VINng spacé and obtain
p

of sterilizatjon, relaxation and.the |ik The.case whejre the firs
air current idﬁ@lc%a?rﬁjlgf“ﬁ% q‘sii%écrgjﬁflta %% eﬁ'gledqaggﬁgfraé%aotiéscpﬁr(gquggaqg the
[ 0011] The present invention is characterized in that, in the fine
particle dif %t edn &is conftgugirag theseaasoutlsb s qspedkto amends supace of a

particles are not discharged through the first outlet. In this
conf i gur at i oductt whersethonfancopatticle genempionattvico iarrended; mflathe firfe particles
duct where the fine particle generation device is arranged, and the
fine particl gsngstodrbgt e fiye bheicki digfupian tdevlce e fdideharged drsiLEe Y Second
di scharged t hrough 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 reliably
forms the air curtain.

[0013] The present invention is characterized in that, in the fine particle diffusion
device configured as described above, the second air current is adjacent to the first air

current. In this configuration, the fine particles included in the second air current are

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



[ 0012] The present invention is characterized in that, in the fine
particle diffusion device configured as 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

di scharged to the living space, and the’fine particles are supplied
to the living space without the wi nd being sensed by a person.

Mor eover, thdhﬁf aver paitioncurrent reliably forns the air curtain.
[0013]The present invention is characterized in that, in the fine

parti cl ef0aL4]f usi orThepiesent ¢ahtigy i€ dhascieesarinbBsk, sz@?!ceﬂné RRrtREC aiffhsion
air current is adjacent to the first air current. In this

configurati Orﬁevic@%oflﬁ@?recﬂ)% Hés%h?&i i{l%‘%le uﬂ@@irét%uﬁ%ﬁg%ﬁﬁ@é@m?d bn g\#ﬁegégﬁion

are supplied to the far parts o | VI ng roo dra
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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 outlet 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 configuratrén, as the first air current
faster than the second air current noves upward, its speed is

gradual | y i neieeias echfighdsas debaribed abaveh dredatenal widk ofithe fastroudet is sufficiently
reduced. [0015] The present invention is characterized in that, in the

fine particl eréhidrfitian an Hﬁ%htc@f gienfiisobigd. am O@5esiRachtRBAOUR. ait RErtain is
second air current is discharged through the second outlet such that

t he second airélia%ﬁ’fo?x%dﬁﬂh%?ﬂ ajilncuzgre}{prti cal direction. In this
, the

configuration second outlet extends in a vertical direction, for

exanmpl e,..in.the formof a.horn, and thus the fine particles e, .
1 s odOb i 1 cal 1 pfoseRaHmEon Rbeie Pt i Lia s R Siog derioe
that, in the fine particle diffusion devjce configured as descri bed
above, the sdbrincludss 2 fips particleseemesting dysise tipr sengrmtgelincepEHelcnard &at
such that the second air current extends in a lateral direction. In
thi s confi gudaschoges thhdinegadivieschtongh arxtidetdy driviag bHi bleaer dam, @o tairdfigw
for exanple, in the formof a horn, and thus the fine particles are

di ffused | at @&l touplih® QB blower fare 3€ e bi@ Mhilodesi £ phialitfcifesdrded division
that, in the fine particle diffusion device configured as descri bed

above, the f'zaabgaitﬁatwia@ﬂfe JufletesttdAny g tﬁ@fp%wa r blrfeit ﬂemdgﬁh one

such that the first air current extends in a l'ateral direction.
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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 devi‘ce that includes a fine
particle generation device for generating fine particles and that

di schar ges t Heéowemfen pad berels dmonthardyagid thaaio folvetatlbyxtekids\frang thef vidinity of the
bl ower fan, an air flow path coupling the blower fan to the outl et

i ncludes a pluswen fa toofhe befétite Bmithy vertien d?@iﬁ%ﬁﬁ@s%a%é%@t_ di vide the
outlet vertically, and the speed of an air current flowing in one of

the vertipgsd) di vi §,955 @%ﬁ%&?{hea&ﬁ dﬁﬁ@?ﬂ’ fgcﬁgﬁégﬁﬁeiaﬁ @%?g%.ﬁo%mpm?d,

speed of an"air current I'n one o cal I'sion
passages at I r portion. ..[0020] .In this cgnfi at,on, when fhe,
D ower 1 an i B nS AT ditiaedh tsOpgto e o Phe Wh\ A diensidfine
passages, are snoothed, contain the fine particles generated by the
fine particl éPYSHEIH AT AR Patha hends eondvardn iy medes Hpwadhduente the mertia
outlet. Here, the air current at the upper portion of the outlet
functi ons as théreofaimd thus th aiy cernaht idvmofs lilehp@mrmow gwmrt faorh wiskekbwien wiaH eind
air current at the ower portion are supplied to the |ower portion of
the I'iving ratong heQppéTwell prEseetord, Averice@nf itke siRataekefiéwiag ihfhe upper
that, in the fine particle diffusion device configured as descri bedp

above, the fiRgiRasthels BRPSLALLQ hgﬂﬂaﬁ%'t%f%ﬁrwﬁfé ' i
vertical di vipgi %)n passgge at ﬁt he1 I(l;%\er port% on. Ian t |§1t BOM}I% in the lower
configuratio e fi rtieles i uded in the slow.air

current di scrhbgpggogd ?ﬁ?‘c’gug ntzkgargeo@&%oo?ﬁ'%ﬁn5P”Fwem8‘(ﬁsl a@?ftaflé(ﬁ?i thg lower
supplied to the living space wi thout the . w nd being sensed by a,
person. [0022] a%h an ﬁr‘re@gﬁ.m AV & ﬁnotﬁe iOBPRHE ﬁgrffté‘?q BeFfnFratedigy %,f’e isfle ofethe
fine particle diffusion device configured as described above, the air
flow path exteHaswalbvaaddhps Bmaiheurent i disturbed.  The vertical division passages are

provided to extend from the vicinity of the blower fan; the wetted perimeter (a
perimeter surrounding a cross section) of the cross section of a flow path is increased
due to the 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. Wen thé-air current flow ng upward in
the air flow path bends frontward, it noves upward due to the inertia
t her eof ,[0@2%d t hus It Hes edufigoratioenthe ias cooes flavkieg yn the aimdlosv pgih flows mpmward,
the lower wall and along the upper wall. Therefore, the speed of the

air current fopdy REntvard fethénpevedPfirfat®Poiontie ididischirgvd BaRdkLH Ge outlet.
hi gher than that of an air current flowng in the | ower portion.

Her e, when a Widdhe WURMen? okl @ifart Hf BRYir ABNSHURBES AR moves
| ower wall, an alr current Pomnn I'n the oppositie direction is
generated on _the side of 1he.|lower.wa nd.thus the air.,current is
st ur bed. BV ¢ e theingiia o B8 s HCh Bl Hinie g a e B
the vicinity of the blower fan; the wetted perineter (a perineter
surroundi ng dres Hisdowacwalband Yeng His ypperswalk e ckhegsionss thy speedipfphg i pugrent
i ncreased due to the vertical division passages. Hence, the air
currents ar e flfieg irethe mpper doytiethef the soolldw pathhiahigher thae thatef theagir aurtent
thus the air currents are nore likely to nove along the wall surfaces
of the verti driwigd Wi SHeObwpAPSHIGRS . HRUSvheh Adage paaint o thef aif berdit moves
currents is reduced and the air currents are prevented from bei ng

di sturbed [ QR2dhrodl e REGESHIL, bl ¥E Bubeft ﬂ&ﬁiﬁgﬁ{ B BpbFE HirkBiddi@endrited
the fine particle diffusion device configured as descri bed above, the
air flow path,ig. %Ed%"bfﬁq% WD v, YRR Ghus B iR i?d?s‘c{{rﬁeeé? SHE! Affeal
portion and a’'l ower wa having a éurved surtace portion, ext ends
upward from the .bl ower fan and.bends frontmardkgngwggtends t.o the,

outl et from CRESIHHEASBETH Lp PEOiFed 0BG TSGR {4, YOF iPREHIPR dntelsFtting the
of the curved surface portion of the upper wall and the center of the
curved surf acentpopf thereusred nafare Rertione0f] the yppesr wall ped (her ¢angeg|of the curved
di vi sion passages. - 8 - [0025]In this configuration, the air

current fl owsngadenpdrtien af rthed koverpadll the ovwsted pecmeter o€ ks cfoso n¢atian chfi the
the curved surface portion and is discharged through the outlet. Wen

the air curresitichl @wisich Em@geg ik indré@edi rHédcophpadih chiedis afer @bt Hkely to
it noves upward due to the inertia thereof, and thus the air current

s more | i Keloiodouidic 3R durbb QB e vh AR GivSbh ARIAl OTand i UpRion
wal | . Therefore, the speed of the air current flowm ng I n the upper
portion of t ik fl ' L,gher. t .. cur.r.ent
flowng int ﬁg t}%oa\}\r/egrur%\é%rsltq ?%eﬁy&%eargggge lre%@%%ltsagr}géregér%%&]nfro%fbef%&ma@r%ed
current ves aparf fromthe | ower 1, an.air. current_flow.ng i.n. .
the oppdld3ed g e dte gieieet ERRHOR o BPdeEed tdhgs i fhe fiRgBirtiaR dittusion
and thus the air current is disturbed. The vertical division passages
are provi ded device penfigysed asedeseitgd abpve, Hee Powen fapns formed 3@idtd ¢rgss finw fan,
center of the curved surface portion of the upper wall and the center
of the curvednduht acetiqabrdivieion gfastdge dtother lowat |portidne isvetrivepdd par ithe tieter
of the cross section of the vertical division passages is increased.

Hence, the aicircaHfci@ittabsiaé 8f RIMBoweKEh ¥s tOmPR¥E vathone veRRaMBVision passage
surfaces of the vertical division passages. Thus, the separation of

the air curr %931% %p?azrzgﬁiﬂffﬁd Rt AR B G S Zutfert dPJcﬁée’rgé'& fi mT the Tner

bei ng di sturbe e present rnvention Is charac Ize

that, in the fine.partjcle diffusion deyi nfi gur as, descri be
bbove, the beURBRTaa) S4F of padt SRt O oh S TPyt R OB iha o fow
vertical division passage at the |lower portion is arranged on the

i nner ci r cunffer Bravidad tejthe vestical bvipiognarsagaat te lewmertéan, wnd the sfpcurrent
vertical division passage at the upper portion. In this

conf i gur at i odjschdrgednifronc uhe enter diiwolmdergetch] fsidemist geidediterthe vertical division

passage at the upper portion. The inner 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 rotationa
direction of the rotor. In this way, the speed of the air current
flowng in the vertical division passage at the upper portion is

i ncreased due to the centrifugal force.”10027] The present invention

is characterized in that, in the fine particle diffusion device

confi gured agndiesfes thhdntpithe rotetenal dirtction bf thevd®r;che patssapamitranital aide
vertically increasing width portion that increases the wi dth thereof
as the verti daditytes therbaals iofitheottitngioditdcasn eR tendeorf r BMhidWayREE ERRMof
side to the downstream side and that extends an air current in a

vertical dir&gd hifBurr@f Moy ftBS FerBed di8oR bads éf%etlilpg@f‘ boftion is increased
e alr nt-1s Ii'lor Wea

i ncreasing width portion perpendicular tot cur

in the shape I al | xtending slit. [0028]1n this
configurati on@gtt(ﬁtehe%%@rﬁ@lﬁa?feoﬁf&f lowing in the vertical division

portion j radualélly extended i.n the vertjical, djrection_by the .
verti cal[b@2 Uncr easifigPréscat AYGBHER &h chagagterzed dPstlE*Ha#fgéhf fing pargkler ¢idfusion
outlet such that it extends vertically. The cross section of the
vertical ly i serisaspmigunsdiashdgseribddorbore, the ventidali divisioe pesrapes lofve a vertically
| aterally extending slit, and the upper and lower walls are long in

the |ateral dneressingowidiiHpmtion thiteinereass tiod withh thepew fthé Rertivpeincaading
| ower wall surfaces of the vertical division passages in contact with

the air curr el JoreM &deddd e iR Upsré MBI hE 46 whitedaRPSi&dand thal Stends
therefore possible to extend the air currents in the vertical

direction w Lpoat fne i V%Eélﬁ%&%?ﬁg%& ¢ &gisfge%nt &ethm%rlﬁlc%l\&;yrei;n%lge%%ng

such that the alir currents eas w al ong the uppér an
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configured as descri hed above, the vertical division passages have,
on the downst¥EBAESHe of the vertically increasing width portion, a

Iateralla/ increasing width
[0028] In this 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. It
is therefore possible to extend the air currents in the vertical direction without the air
currents separating from the wall surfaces such that the air currents easily flow along
the upper and lower walls of the vertical division passages.

[0029] The present invention is characterized in that, in the fine particle diffusion
device 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 latera

direction. In this configuration, the ajr current flowing in the
vertical division portion is ext ended~th-the vertical direction by

the vertically increasing width portion and is extended in the

| at eral direcpdroen iByattiherchsgs ghalwigthi thereed sisnthewiattrdllypinctdasing width ipsrtion
di scharged through the outlet such that the air current extends
vertical |y angktdnat éioal thy upt@Ad0didde he a5RNitrdafvadd arenthhtSextends an air current
characterized in that, in the fine particle diffusion device

configured asindesedrhiPGitecABRY Cin MREcfighPfiol Site! ﬁfllcléﬁlé ¥ fRivife PRERAYEcal
having the fine particle generation device arranged thereinis
provi ded wi th;.a narr o] i on t LY .a f|ow pat h either. at.
position mher% Sﬁ@rPﬁﬁﬁ“gﬁg%ﬁ%ﬁgﬂggﬁé?ﬁ ﬂ5ﬁ%§E§F@E%F§Q§?$%%§%Hm8Pg8W%h
t he upstream si de t her eof Ahis configuratiop, the ajr current is |
narrowed and RABY Hds 8?‘?“‘%’:& 18 F’h“’c lateral dpectien tB‘F ktgalheingieasng wadth pertion,
or on the upstream side, and, since the speed of the air current is
i ncreased, t Hadcenisshareed thopugs themaitlet sushphatt the |agrscumesat exthdst ventécally and
particle generation device is decreased. The air current path
i ncl udi ng t helakeratlg. particles is extended by the vertically increasing
width portion. [0031] The present invention is characterized in
that, i qgot@ fine RN fresdn® itlehfit 10 BhAftbSRdGaANhAI W ok ASe PesRld Hethsion
above, the laterally increasing width portion has a plurality of thin
passages thatyJl ate L v de o t YISl :
Pasaages,  andt fe Pk hydefoREoft, chBBr el aitldrelies having th
increased as the thiin passage.extends frgmthe upstyeam.side to {he .
dovinst 1 eam i U PATFIE BPECFRY Syt BRed (e LU VS Ut f JREOBR pigon
left and right wall surfaces of the thin passages in contact with the
air currents PHARTAYS iAflavaathisithen #g positionewhese ghe finseartinle, senesalipgeadsvice
that laterally divide the vertical division passages are increased.
It is therefdserpgsdidsion the vpsttaandside tieteof. t Inethis confignration,shé mirtchigent is
| ateral direction without the air currents separating fromthe wall
surf aces suchatatdtdnd shoothet eihérsof |thev faleopgtitisegdrefaioandbvideglit on the
wal I's of the thin passages. [0032] The present invention is
char act eri zedypsiedni@lie, 4nf, JiR& the BFeeRF tetdifofteht #ShQBad@MhE Boncentration of
configured as descri bed above, the fine particles generated by the
fine particl ‘] ' i - of - ' a .
%h@ﬁﬂ@ﬁﬂg&lggn ?Yﬂecf?w ﬂ%ﬁkc"l'éigeél%fh?ﬁg?ggwgé ﬁac{aéc%gﬁ e air current

aromati c substance, odorant, "an 1n ctericCide.
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 Jateral width of each of the thin passages is increased as the thin passage
extends from the upstream side to the downstream side. In this configuration, the
areas of portions of the left and right wall surfaces of the thin passages in contact with
the air currents flowing in the air flow path through the thin passages that laterally

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
other of the positive ion and the negatlve ion; a blower fan; and an
air flow path that guides, by driving of the blower fan, the ions
gener at ed by thégr camergeinahalaos dieviicewithownheoait tetentd sepatating from the wall
particle diffusion device, the air flow path includes a plurality of
lateral divisufficedassRges WoosCcling AbwAldhd$healedt hAIE tigBs $AIIAS T HRE thin
| at eral division passages extend fromthe upstreamside to the
downstream sidg.and which are divided laterally, and one of the
positive ion ang the negative ion flows in each of the |ateral

divisio sages..-[ 0034]]n this confiquration,,the air_.currenf . . .
f1 owi ngqpél)gﬁ he ai rTh‘%I%Webgfrﬁlepgorﬂfssgﬂé%gﬁgefl HP JR§n 1 ﬁ'@ g P%‘Fle]fi/dlfﬁ'}%‘on
driving of the Dl ovvetr fan into the living room The air flow path is
di vided in tKEvicacenfiguref asedeseredipovhidhe Hpepaiticles genaraed pa dasafiessparticle
for exanple, the positive ion generated by the first ion generation
portion fl owgensratpmedofice inclulatry ahe df an 3010 mnpassaipesibstanct, hhizodorant, an
negative ion generated by the second ion generation portion flows in
anot her of t hesetitdids @ld dbactesicild. passages. [ 0035] The present invention
is characterized in that, in the fine particle diffusion - 12 -

devi ce ¢ogyy|gur ed Tae HERAT inh&HicANS WRaraOBE A int & fhe tpfﬁ{efé &iﬁ‘&%ﬂ defile
generation portions i's arranged either 1 n each of the'latera

di vi si on pas or_in t i.-CL Nj of .open.end of each of the
lateral divi zﬁ‘ﬁ‘feﬁ'aég alglelsge glﬁya;uﬁlé %wcei h“f“f‘@w Fd%r.sp I?Ibc%gfm{}?f’ (AgFiLon that
configuration, for exanple, .the first ion generation portion is )
arranged i n SHETEES E’%f‘egfaale%ft&ie 197 o PBﬁgaﬁé{gé %??Borﬁch)’é’“pﬁ?%‘?rﬁl%mr%n
flows therein, and the second ion generation portion is arranged in
anot her of t Heat|ggnesatgs thei ajinesiod thepesitingden andi themegatingaionya biovier fanpwed an
therein. The first ion generation portion is arranged in the vicinity
. of the open endlof pathehaifguides, hadeviap odithd idbwer astades gametatel @i the ion
i nflow side and the positive ion flows in the lateral division
passage; the gegeaith devitede ag batldton Iipdietfirepattie] AdFRANGE debide, th€air flow path
vicinity of the open end of another of the |ateral division passages

on the air i s ﬁgg%??gﬁoﬁl%rﬂﬁﬁib?{ SadsBks R8s ldﬁé}'alt Qr?dtﬁsaﬁrggﬁt%r%ased as

di vi si on passage. [ _ e present inventton is characterize
that, int heﬂ{e' 10ferd? afvﬁéi&{ I?asgégfeg 42t 24 from the upstream side to the downstream side and

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

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

[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 di V4 si on passages, and the
negative ion generated by the second ion generation portion flows in
anot her of t lkevicatcenfigured \as sieseribpd shage soneWie thet fist jpneé detednionegtneration
period el apses, the negative ion generated by the first ion

gener ati on peottions if 4reaMsed BitlAen @ichtdfehd Rt@flalividiod ipat@BesNRSE AFLHcinaP Sf
the positive ion generated by the second ion generation portion flows

I n anot her Ofanbg& L & Abn OF k %ﬁ%}t&l &?i%ﬁ?%g%ﬁgés%?tﬁl P grrfﬂfvﬁs???.t

invention is characterized int ne particle diffusion

devi ce igured.as.descri bed above, the .positive ion.flo LN one

of 'the IORENSY " o 18 if SEtaeiin” B eSumble” ul Hretint e Sica P Frn s et
the negative ion flows in the qther of the adjacent |ateral division
passages. | nit@pg of dhs ilgerehdiasion pRwsagrssand; the noskiveden tlpavsdgisin, aad the
ion are discharged fromthe two adjacent |ateral division passages.

[ 0039] The prewsdtion gemeraiicnpadrtion raarsariged itz exbther afithe latéml divesidn passages
particle diffusion device configured as descri bed above, the first

and second i and grRneEatvedon Mot itisinar Chafifsafigefdnatifieporkion éPditengéd inhRe
| ateral division passages or in the vicinity of an open end of each

of the later @iciﬁ{};\/&ﬁh@rbggﬁéﬁcﬁg_?éné)@f 838 1&kral HR{iAVbabes oAk £i¥‘?nf{oilvin Sible

and second ion géneration portions are alternately driven. [0040

this configurati,;on, t DASA Live 4on . ed ha fir [ on .
goner at 1 on” it 18Pk BRI O B SR pierel s s34 L ez
t he negative ion generated b the.secgg% ionegﬁn ration gg@tion flows

i n anot her o8 If &1aped & F S1TNTpak N pren appgeL P leraierl fugsion

period el apses, the negatjve ion generated by the second ion o

generation pERIREN 91 desairrinBew sde ek theanegealive dorillowsninphe Jatgus divasien

the positive ion generated by the first ion generation portion flows

i n anot her ofpasshge.l ateral division 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 positl®n intersecting the center of
the curved surface portion of the left wall and the center of the
curved sur f aclévigion paszageafadiabent o ginth otadr and [tO4dhlive Tohi ffows in the other of the
configuration, the air current flowing in the air flow passage is

nore |ikely tagjatdViagtdl alicibion BaSsal8s.t he thﬁ%&h@uﬂaﬂ@ﬁ,eﬂlpro@ﬁf% NMBY @Rd the

apart fromthe curved - 14 - surtace portions of the left and right

wall's, wt h. th tfv@%ﬂ &ehmﬁarg%fr&jnrﬂaegyor aed_?éce%le%tg?a? IdiVYSI%{ fe%_?gg %g_d. The

| at eral division passages ar rovi to”ex owar utl et
fromth treamside of the positi,on intersectin he.center of the
cur ved i%@ice port'f gAeGH {W«Smf%‘f 8 M%Cteé’r"rﬁé hdhate &‘F fipe P%CI&FL@EOH
surface portion of the right wall. The wetted perinmeter (a perineter
surroundi ng &4eWFpsenfigugad; a5 lesetbed gbove; thesfirgieand; sspongfion lgendratenn prationsiase
i ncreased due to the lateral division passages, and thus the areas of
portions of ttrengedfeithemid enéhydftthevtatdralslivibian @asshgesooit thetvisihityhoft dneopan end
current are increased. Hence, the air current curving and fl ow ng

easi |y flows ofkshgftthe ekl didiRidnlpjaghales6d in SHIHIREESdO anti e HiAt & Bbecond
di vi si on passage, and the separation fromthe wall surfaces is

reduced. It ii(ﬁldée%faﬁwP?‘yg%%%@rﬁlh&}r&%ﬁ? t he di sturbance of the

air current and latera exten e"alr current flowwng in the air

fl ow pa 0043] .present invention.is.characterized in that, in,.
the t P nloagl 7 ol PP SETERLY 2 B Po BREAGL b i i g vgmeriion
vertical division passages fhat1 divide the air flow path vertically

i s provi ded, PEHE™ dI9avs 18 Ors of thgilaseial diNisipRgesiass: aneihegeprsedongencrtet by
passages that laterally divide the vertical division passages on the
side of the #tsceend jon ganemtion ortiy Boveom angther efhibe daterabldousion passages.
driven, air currents flowin the vertical division passages and are
snmoot hed. Thé&¥hentthe predetsrngiand peri@ielbyses, ke hiegadve amt gepb@tegesyethatséddnd ion
device are included in the lateral division passage fornmed in the
downst r eam peéderAidnqfortieflyws ih 6a¢ ofltn¢i 15leRid dPAS SR Y8ysadR04H ﬂi_@qolositive ion

present invention is characterized in that, in the fine particle

di ffusion deyl e &PB)iUERE ]g(?rt? ﬁgfeﬁ&foh% i@PRAYEs il Qﬁoth&nofgtﬁgﬂtﬁfal ﬁfg/ision

device is arranged ih one o e vertical division passages a
| ower porti opass%r%g the speed of an air current flowing in one of the
SI

vertical div passages at the upper portion is higher than the

speed o % air current flowng in the vertjcal division passage_ at
the | owddo El)rti onthe present mvention 1s characterized in that, in the fine particle diffusion

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

10042] 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 Advg?%gges of the Invention

[0045] I n the present invention, since e concentration of fine
particles discharged through the first outlet through which the first
air current issriacesRarEeRpedf thpledl and; reht svekls, wikhrherpaut et the s cpmentiis pastly
di scharged through the second outlet through which the second air
current is diddiwdededTholadrg divacen pelsagestdwe pfowdad uextemt tovane the ostlet
air current functions as the air curtain, and thus the fine particles
i ncluded in tffyen SBC apdrea’ siddibf it paitnaterdcfidgi8Rcchr biihs P@Vd surface
above the living space. Thus, it is possible to supply a sufficient

nunber of fi i t i Vi i [or s
floor or t heq)rc‘)irﬂik%fehr %%F géfé%%lvaihﬁgthé %%n?n&hoggﬁg&%‘riv%d“hs@%:&% ?gg%oﬂtoﬁéh@n@ht wall

di ffusion of .fine rti.cles. s reduced, apd thus it is sible taq.
obtain | ar ger ErTeerPer s & PROERE SiaBiPeitilincraleh B AR Lo sbdion of
flow path incJudes a plurality of vertical_ division passages that
vertical ly ditb? géwtll’?éh e)mnpr@@%edaﬁ& f eé%@ébgwm%a%ag@& rtB the areas of
flowng in the vertical division passage at the upper portion is

hi gher than tpesionsfof thedefiiand cightrwalt surfased mgroniact wish therai eanentidre inrressed.
at the |l ower portion, the air current is discharged through the
vertical divilkdnos, thasfagercat cirbimgpietowing easily flawd dleng fhadeftahd\tight hell
|l iving space, and thus the air current functions as the air curtain,

W th the resujifadddaif thd eudthll divaiaNpabadeNBnPitke SpdrhiedH frEinSihO AFaliefirfaces is
t hrough the vertical division passage at the | ower portion is

reduced. He”‘%@duc%ﬂ.e ftiig%&g%%é;/gbtﬁﬁolgité GOALIGH, td%nﬁrg&cf%i(%ﬁj@gi@p?%?en?raﬁd

not diffused to the space al e I'tving space, an
possibl e 10 SRl (ARt ! Slenl HOREE i oo B! ©1 o9 t0 the
[0043] The present invention is characterized in that, in the fine particle diffusion
aevice 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 are smoothed. Then, the ions generated 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 l|ateral

di vi si on passages, it is possible to reduce the collision of ions
resulting fromthe air current curving I35nd flowing in the air flow
path. It is therefore possible to reduce the destroying of the ions,
supply a sufﬂhdhénmnﬁmmbépnpﬂmiahsmhnmbfkhengﬁnnhglm@anpmMQHGﬁhﬁwcmnbt
the sterilization performance. Brief Description of Draw ngs [0048]
[Fig. 1] A peusdqieas hyvfe vireutsiRomdle fonkimdudedii tiel £r dirfehtigitRlodey pérfion
according to a first enbodinent of the present invention; [Fig. Zf
side cross-s i f icle dlffu5|on deV|ce
accordi ng toq%i&ﬁﬁﬁééﬁtgﬁ% Qﬁ%ﬂ%ng 9?#% @%g%t invention; [Fig. 3]

A side cross-sectional view show ng an a|r fl ow path of the fine
particle diffusion device according to the first enbodinent of the
present invention; A side cross-sectional viewillustrating
the function f’b‘*"a\?é#&ef BgThedPVF%tP%’n passages of the air flow path of

the fine rticle diffusion device according to the first enbodi nment
of the ;{B&Lﬁnt i mvlerthg preserft Eheenti6h, sinesi the conerptragerc of dinalpastickss discharged
illustrating the function of the vertical division passages of the

air flow pat hhotigh e fiish@upér thr@lgd whith ulsé Gifst dgéyv oreendde dischanged opwie is
first enbodi ment of the present invention; [Fig. 6] A side

cross-sect i ongherih8yVilak be$he %hféﬂzstch&hgﬂé@@Eﬂrgﬁ%}f’fhetdeé‘on\de&&l'ef:ﬁﬁou h which
di vi sion passages of the air flow path of the fine particle diffusion

devi ce_accor ghng.f,0q Bﬂ%ufn‘eﬁtsfs ngwén?cf‘ {p ‘{‘Sel%vetﬁ@%}st dl %‘I{t 'th%nﬁrshair

[Fig. 7] A side cross- sectlona rng t unc |oh of 't

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

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

[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 current 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 i n¥&nti on; [Fig. 9] A side
cross-sectional view illustrating the speed of air flowng in the air
fl ow pat[f0®7] t he flnnee paseni diventibirf, kinse tre ldiexal divisart pasdigeg ategprbided in the
first enbodi ment of the present invention; [Fig. 10] A side

Cross-secti Oﬂ@tbra‘ld;/%mehﬂlhg SirffRb pedh,tahe oﬁ@eﬁ@he%sﬁvé lofnlaammelgamtehsn Aobvs
flow path of the Tine particle di ffusi on device accor di ng to the

first embodi ngnb1ohs {9, fa??i‘?ﬂ%f)h %X?s@éésoﬂ is [pgés%le HleddcP BlSH ?Iﬁfgl&n?/ Bf i ions

vi ew showi ng the state o Fiving roomw th
particle diffusi

present inverdtit lcl)trlflg Wlége&fﬂg(f;&%ngc % &E‘Wlﬂ%“}@sa it O%BZ?‘& n]I-EdS %refore

measuring the cqoncentration of igns qn vertical surface with the
fine particl @ogiible e ireshice &in destrayipg of 1h¢gw% suply f4 sudicienpwabge At logs into
the present invention; [Fig. 13] A diagram show ng results obtained

by measuri ng thiBviep nessmanda¢rihancerthe steribization petfomianont al  sur f ace with
the fine particle diffusion 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 f fusion de\ﬂ,qugscﬁﬁﬁmgpmmn anple 1 of the present invention;
[Fig. 15] A diagram show ng resul'ts obtained by neasuring the

concent H%Jaaﬁ\rlF%r Iﬁ)%ngerg cﬁv%’ %feu %wﬁ#r f@%eepé%él &1&?3151{ Q&b cc'o?cimg to a

di f fusi arati ve exa

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. 5] 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 show ng results obtained by neasuring the
concentration of ions on a vertical sufface with the fine particle

di ffusion device of conparative exanple 2 of the present invention;
[Fig. 18] A phsagasicfuheshioAbwepatihef the fine pafiicki diffidiomiengcd atcbitiéng tio\ithdﬂﬁrst
roomwith the fine particle diffusion device of conparative exanple 3

of the presermbolivRMt bOMe plékbd invk@liofA di agram showi ng results
obt ai ned by neasuring the concentratlon of ions on a horizontal

surface wth [f.%esl;)hgasen EW Hb&i n%’ d fa&?@%m@%ilﬁgw‘ﬁth %BHF&%rc?f‘t dSir flow path

exanpl e 3 of Pnvent IFon Vi ew s OW ng

state of air flo in t | 1. vi room t ne

di {1 st on dedt O BRE Eiph ARRE Sdrmaoing o BE SR aCuRRmeR) ah thopesent
[Fig. 21] A diagram show ng results obtained by measuring the -
concentrat i oA6RiPBNs 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. 11] A perspective view showing the state of air flowing in a living room with the
fine particle diffusion device according to the first embodiment of the present
invention;

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

[Fig. 13] A diagram showing 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 flowing 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 e concentration of ions on a
vertical surface with the fine particle diffusion device according to
t he second enbadi nent of the present invention; [Fig. 24] A

per specti ve P B PEEFSHIAYERNE; state of air flowing in the living room
with a fine particle diffusion device according to a third enbodi nent
of the preselfFig. 16]18 perspextiontviem shdvng the2fite Af gir dewinpasths diirigooain with
view showing a fine particle diffusion device according to a fourth

ermbodi nent ofthd fie pE@se diffusioveryice bf cdnpa@ativ’Gkaple| 286t thé ?wséilhﬁwieﬂﬂn@
| aterally increasing width portion of an air flow path of a fine

icle diffisi ! . £t . _
particle di r[iF'l%! N 1?@?21&?&@5 %%&ﬁi’hg'r@ﬂlltg Qbﬁﬁ{eﬂ b%'gngégﬁ?% RMonGhntrbfiéh of ions

present invertion; _ di agram showi | s obtained by
TEasur 10,0 SOR] KEBLk 308 R AT BB b 2
the present iort)%/h%rgrfi:sgrrl]t; ineélnctiion;
[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
described below with reference to the'Egconpanying drawings. Fig. 1

is an external perspective view showng a fine particle diffusion

devi ce of a fihvetiognbodi nent. The fine particle diffusion device 1 is
formed with an ion diffusion device that diffuses and di scharges

ions. The fireighary]i gl sideli drbsssdebtiondeWiee sholsnddmo¥iheleshritdlé Niffedon device
portions 2a at the left and right ends of a nain body enclosure 2,

and is placedcaftqinggo blkQRth eg?g({dﬁlg&%t%t& préshNgvifpm An outlet 10 is

opened in an upper “portion ront ‘surface of the main body

encl osure 2. 0 2 _shows. a r.0ss-secti

Flne parti ol d'th ?%-Pﬁ%{l sl B Sl By gere'ioafovaﬁﬂglré&wth
body encl osur an inlet t hrough which air - wthin t

l'iving room .03 a ek @artic i@‘ B‘rfg\ﬂoé}e Viqenacgordifge fo ﬁcﬁfih swbafﬁm"teﬁta Oﬁﬁhl%present
body enclosure 2, a blower fan 5 covered by a housing 5a is provided.
The bl ower fdnvedtips; 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 aifFig. aVpkalipgah shbwingndsilBebaiied sy @esaliag gedcdnbémtagbn afions
air outlet port Sc in the circunferential direction. An air filter 4

is provided RetyesMzdnbe shith&! with ard ﬁh@%aﬁﬂcféwﬁffu&aﬂ devict QORI Qc& ¢ fifth

outlet port Sc of the blower fan 5 and the outlet 10 are couple

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 verticdl-direction are sequentially
arranged fromtop to bottom [0052] The vertical division passage 11

at the top i swidtinamghding modthds eudked ic brosvidetier &nh ilewerspedgorobf tHeemsinrbody
outlet port Sc of the blower fan 5; the vertical division passage 14
at the bott orgnilosdt RaR8RRck Parl 1€overaESy LhERIHE I8 PidvledST ¥Be BlowkPn 5 is
air outlet port Sc of the blower fan gl The inner circunferential

side of the g t i ndj: cat f t r.of.at | |,
i recti on of PR biEa G AGE SRR B 8 ol G yblsEGhvia
3). The outer,circunferential ,side.of the out] et rt Sc jndicate

the back of (HECHER o ek ek shA¥R) BrPush il TAgKOPOT Sheahs e Fedigbarged
an upper wall 6U (see Fig. 3). The speed of an air current in the )
outer circunflepugh jan) aisjogdetoport Re iy theowitquafersaiial deciien.hi4meir fikem4 is
that of an air current in the inner circunferential side due to a
centrifugal froowaded HedO&S) thtelerdt dndtthd Bloivsr faerst i cal |y divided into
openi ngs 10a, 10b, 10c and 10d according to the vertical division

passageq0dsi]t o 14 Thesidgsiet pdrese bNthddldidr thds @nd thd outléi1 0 aré @bEpIERLd dach
increasing width portion 7 1s provided in each of the vertical

di vi si on pas : ' : t Ldej
I VI Si p %ﬁ&?%gga%taltugﬂ&\é ﬂlagh % I'i&g\»;{ﬂg% dﬁ[n?eﬁp%@éﬁ? blovd B BledlidWer fan 5 flows.

i ncreasing width e downst ream si de.
[0054] I n the yertical division ssa 14 .at the .|l ower npst rt

el ectrodes 1 aegIdﬁfﬁgm%#%Pgﬁmgﬁgn%§%§deﬁbﬁmé@H%P%ﬁﬁéﬁﬁﬁ%Fﬁg%ﬂ@?mgéﬁd
Fig. 8 of a_finpe particl eneration device 17 are so arranged as to
be exposed. AREHHII a’f‘ilav'%gleéﬁ”F W 8ty ?&?g-‘-r%lm/ Pgﬁ?nlﬁﬁ\ﬂé‘ﬂﬁpm)éﬁsaﬁ Hto

i mpul se waveformis applied to the el ectrodes 17a and 17b of the fine
particl e gendfddivimordpassages)itizat are giyiediive vwricakdjeection aygpeieadtially ammged
el ectrode 17a, and ions generated by ionization conbine with water in
the air to fdrom pesobbsencl uster ions conposed mainly oft (H20)m
[0052] The vertical division passage 11 at the top is arranged in the outer
circumferential side of the air outlet port 5¢ of the blower fan 5; the vertical division
passage 14 at the bottom is arranged in the inner circumferential side of the air outlet
port 5c of the blower fan 5. The inner circumferential side of the air outlet port 5¢
indicates the front of the rotational direction of the rotor, and is the side of a lower
wall 6D (see Fig. 3). The outer circumferential side of the outlet port 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 5c 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 O (H20)n. Here, mand n
each represent a whol e nunber. H+ (HZO%Q and O (H20)n aggregate on
the surfaces of airborne bacteria in the air, snelling conponents and
surface col oni zed bacteria in storage materials, and surround them

[ 0056] As showriically fingrpapings width pastigB)/, iscpiovidsil onseagh culr the overtdrain divigion
aggregat e hydroxyl radicals (.0H), which are active species, and

hydr ogen per @assdges( H2Q2)14oim tHeeusstehacsde; of lawrally dnqeasingmsidiichottiom 8 is
| i ke, and thus airborne bacteria, snelling conponents and the |ike

are dest royegyodiddEin (7 dRduBam 8RN represent a whol e nunber. Hence,
positive ions and negative ions are generated and di scharged through

o P ) RS A OB 82 L B R
0N O Do 0 T o i

H202 + 02+ (m+ M _+ n + n") H20(3 ) )
device 17 are so arranged as to be exposed. A voltage having an alternating-current

waveform or an impulse waveform is applied to the electrodes 17a and 17b of the fine
particle generation device 17. A positive voltage is applied to the electrode 17a, and
ions generated by ionization combine with water in the air to form positive cluster ions
composed mainly of H™ (1,0)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)n. Here, m and n each represent a whole number. H' (H,0)m
and O, (H,;O)n aggregate on the surfaces of airborne bacteria in the air, smelling
components and surface colonized bacteria in storage materials, and surround them.

[0056] As shown in formulas (1) to (3), collisions occur to form and aggregate
hydroxyl radicals (-OH), which are active species, and hydrogen peroxide (H,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' (H;0)m + Oy (H,0)n — -OH + 1/20; + (m + n) H,0 (O

H'(H,0)m + H" (H,0)m’ + 05~ (H,0)n + O3~ (H,0)n’

—2.0H+ O+ (m+m’ +n+n’) H,O (2)



[0058] It is conventionally known that positive ions H+ (H20)m and
negative ions 02- (H20)n are discharged into the air and the
reactions of the ions kill airborne bacteria and the |ike. Since
these ions reconbine with each other to destroy thenselves, even if a
hi gh concentration can be achi eved neat2the el ectrodes of an ion
generation el enent, the concentration is rapidly reduced as the ions
are di scharged qu I(leO)m{k(Bﬁ?qH}O)ﬂe’nee),z @,0hough™ @O)wn concentration
of a few tens of thousands of ions per cnB can be achieved in a small
vol ume space such e t an ion concentration

at nost a few thoﬁ?ﬁgé q?zgﬁ%mefhcﬂgﬂ{ an be achieved in a lar ge%)
space such as an actual 1iving space or working _space. [0060] On the
ot her h&if#8lin an teliﬁ@weﬁﬁmallywwafth%ﬂoaﬁwrﬁnp%rﬁlzlaom pd Begativeions Oy
renoved in ten mnutes at the tine of an ion concentration of 7000

i ons per cnB(Had 200 dBeharpet maf tharair arehthe eehciions efithenionstlel agbomhdacteria
time of an ion concentration of 50000 ions per cnB. In other words,

when Vi rusesaid gedik@UNBhict thebeioRs edfbidewittheachiothedto destd qle@iseﬂv@mven
viruses per cnB, as a result of the sterilization using the ions,

viruses ar eﬂ}f; thl@L oBndeRfr&id e bg'arcﬂﬁeéf} Bgflrk}ggﬁel&?r% &l of’1 aflaibﬁ‘ né?:ilergﬂ&

Vi rus per OVG cases, respective nce

concentratlo eas .rom 70 pe 000 per
cng, the. remGETiER, U oasdie 8‘?1lsbr@plggvd'ﬁg%‘:&dta%{h&ﬁ%nstaéﬁfhr?& %‘f‘éﬁ‘ et
Therefore, in order to prevent jnfectious diseases and achl eve

envi rontRRPhI ¢l eblsnes aﬁbou &b apelop qoRpBIiatiaR ohateWriFYs elothapsmanphions mer
i ons but also Lo keep high the ion concentration in an entire living
space or wor kinhgas baechiewedria apsupdl eollung gpack 0GRiFyexBrientl dedes, an ion
cross-sectional view schematically show ng the configuration of the
air flow pat borfeentfitinugfhg movak|fewUhausdndshef ibeedr onetl dan@id hickbd irah targe
flow path 6 - 23 - have curved surface portions 6a and 6b,

respecti vel yspdcBgidH AUdlach@l lividg5pRe 88 whhdhg pacdn the verti cal
di vi si on passages 11 to 14 are curved al ong the upper wall 6U and the

I50Wer V\%d@?D On%neﬂlgsotgér LQ‘%E 0f a[eﬁ)epiﬁ%ﬂ, %dﬁa NG yidn SR NEVird R0 are

removed in ten minutes at the time of an jon concentration of 7000 jons per em®, and
09.9% thereof are removed in ten minutes at the time of an ion concentration of 50000

ions per cm®. In other words, when viruses are assumed to be present in the air at a

rate of 1000 viruses per cm?, as a result of the sterilization using the ions, viruses are
leﬁ at a rate of 10 viruses per cm’ and at a rate of one virus per cm’ in above cases,
respectively. Hence, when the ion concentration is increased from 7000 ions per 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



[ 0063] Thus, the vertical division passages 11 to 14 are fornmed to
extend fromthe vicinity of the blower fan 5 to the outlet 10. The
starting points Al and A2 of the curved surface portions 6a and 6b
are arranged downstream fromthe starting point (Dl1) of the verti cal
di vi si on passages 11 to 14. Thus, a l434%e C 1 intersecting the centers
of the curved surface portions 6a and 6b is arranged downstream from

the starti nghe@ arvéddyrfat fﬁoﬁﬁ)n‘é&?atzindedb, thspe@ively. pasdigides wdll t@faeds that
[ 0064] When an air current flowing in an upper portion of the air flow

path 6 i s bepf.f fh@%\”@c{af’dp%é&{d"geggﬁtxgegq(ﬂ t8 4412C BuRed tafoﬁgfstheﬁgprﬁP%aﬁbéU and

the air current noves upwar 0 the inertia there d thus the

air current i,s nmore likaly to a t _fromthe | wal-l 6D and
al ong the up&erlo‘v’\vlgﬁ Tval%éﬁ, %ee?néigg)\rﬁgt}le@ﬁfear% et egfne?%tie%g\g{c’?” eﬁtarnrsgnt
flowi ng_in.the upper portion of the air fl th 6 is higher than
that of [3hi T culmanins VERCRlgdIVISIOR PasHosFS ffivdg 3. ﬂfé@@#uﬁrw&rf?omﬁée
vertical division passages 11 to 14 are sequentially arranged from

t he outer ci visimfyeolethe ibdowesifde Sop théeutddtrl Opuilhe tstapiong p&ats gkl apb A2 of the
blower fan 5. Thus, it is possible to stepw se increase the speeds of
ai r current s clulvetMstfadenpdriiensvéds i 6b aghi Mrsiged doassages fidh the stattifg point
the vertical division passage on the top. [0066] When the verti cal

di vi si on pasgpoesst e {@tiddt AYRiAObasRizeyilgdad. 14 herhasPathe A1 Mtérsecting the
current separating fromthe |lower wall 6D is increased. Hence, as

h . Co : : i.but i f. ai
out ot 10, aoei gl e EPREAMAE DA Lpdnd epfts ar LA BB Horh 1

outlet 10, a currént '’r ere air cur

carrent s ar e arRRTRgDY ofhs Ry sBuTieRgeErR 04 15 vi o on paseages

11 to 11[100%21(]3 P OVi\R?}?e?l eInOaire é(lgrserlll? ﬂuv?nrg itnha% 1$ng Sérttign of the air flow path 6 is bent
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 5c of the blower fan 5.  Thus,
it is possible to stepwise increase the speeds of ﬁr 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.



of the blower fan 5; the wetted perineter (a perineter surrounding a
cross section) of the cross section of a flow path is increased due

to the vertical division passages 11 to 14. Hence, the air currents
are affected nore by the viscosity than by the inertia, and thus the
air currents are nore likely to nove é?bhg the wall surfaces of the
vertical division passages 11 to 14. In this way, as shown in Fig. 5,
no backWeear] cur r efthe vemicalniivision phesagasd, 1 tarld atdpre vidheé tesaqenddtamno theoficinity
the air currents is reduced and the air currents are prevented from
bei ng di st ur beehd NORE] fer5e theh@redt feeinteted(h ipBmpBet firrdubding Of crédiesection) of
di vi sion passage is arranged downstreamfromthe line C intersecting

the centers B &BS Saidl of ol BENSHIRIEAAL QPO AHcA Aiviloh BRsadls 11 1o

shown in Fig. 6, a bac urrent region s forned. Henc

the line A intersecting.the center f,the curved surfac rtions
6a and 6b i s ‘At r HROCe otrePTRRAYT PRI eHROE Y Ko s e iR gnd
vertical division passages 11 to 14, it is possi%le t preve% the .
ai r current s Husohe 3H; &R ¢ M0ae Lkl da mows aleng en‘@algélirfﬂce-‘( fhegyertical
the vertical division passages 11 to 14 is arranged near the air

outl et port Bevigibn phssagdsolleto 14n 18, thist wig gsoheivblin Hip F.elq bidskyard current
prevent the air currents from being disturbed. [0069] Here, when the

curvature of rédien Elis\feinaly hdigfisphe tdparisiod af aledaib buirante Bnsdhwuet and the air
centers Bl and B2 are the center points of creepage distances. Wen

the curvat ur eupfnt Be Fevekrd sk baase iRAkbns 6a and 6b are changed,
and angl es forned between horizontal |[ines and tangents at the

I
startin pnt an e [ . Vv r i.Qn:
and ob 208 Csummats BEHHRE oSt bl Db OE B AGE DRk E "], Hobnged
B2 are positions that_ sat] sf. 1 +02) /2. 070Q] Ev as sho
T Bg 7 PR RRG ids GP Tydstdiigfa sinterh D gd g Ol e gtTed SR
provided, it is possible to reduce the disturbance of air currents as
conpar ed wi t ROEtigEs Gasadl &hosnshowiFin &ig. £, nbadkwapk cutrery Bgiervidig formed.
current region Hmy be forned in part of the air flow path 6
dependi ng on Hehnee,onrendhbeiliee Of intbrseding thd cantquaiofithe cu®ad sirgace trogions #adnd
when the nunber of division passages is increased, a pressure |loss is

increased. Tigergf afdged RowhbH®el fAfm dhe isBirdiz Pams qDEP of She elertical division
according to the area of the flow path of and the curvature of the

air flow path,6,,d0071d A8 _§heWstiBleFo9predent 1the hif€cufRhls! £&h! Being disturbed.
increasing width portion 7, the distance
When the starting point (D1) of the vertical division passages 11 to 14 is arranged near
the air outlet port 5S¢ of the blower fan 5, it is possible to reliably prevent the air
currents from being disturbed.

[0069] Here, when the curvature of the curved surface portions 6a and 6b is constant,
centers B1 and B2 are the center points of creepage distances. When the curvature of
the curved surface portions 6a and 6b are changed, and angles formed between
horizontal lines and tangents at the starting point and the end point of the curved
surface portions 6a and 6b are assumed to be 61 and 62, respectively, the centers Bl

an B2 are positions that satisfy (81 +62) /2.

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



bet ween the upper wall 6U and the lower wall 6D of the air flow path
6 is increased in a vertical direction as the air flow path 6 extends
fromthe upstreamside to the down stream side. Thus, the air

currents are discharged through the ogé et 10 such that they extend
in the vertical direction. The width of- each of the vertical division
passages 11 to 14 is increased in the vertical direction as they
extend from tAEeviggshitrie @assthleléo reduechihe dotmrbancead irsiuaentstay somparsd with the
section of the flow path is formed in the shape of a slit in which

its lateral waskskshownsuFigscs end by Heeabh dackvimad citrantwegidi H mag bl dorget in
direction. Hence, the areas of portions of the upper and | ower wall
surfaces of thag ofekd hif Abwiiai 6'd@15bnﬁﬂ1?5cﬁﬂﬁ§ cuivatufe dfthe RirGRIVW path 6M T the

the air currents flowing in the air flow path 6 are increased. It is

t her ef ore posgihl o] d L& o e i gt heal:
di vi si on pasz)z%égs}%ﬁ’ }Ngéi% H&? eera(%/f(re(ﬁhg #5:0; B{; ?E}gg(g:? %%tqﬁsg?‘io%? re%éﬁlé& é?s? s
currents separating fromthe upper, and.l ower wall surfaces, [0072] The
Cateral Ly i naPassig ea%ftﬁrep&ﬁffwew? Qwaw%wﬂm&%&ﬂwé b e of
vertically increasing width portion 7; the upper and | ower wall
surfaces t herbofloypatbafapddecunyabirg ohthsiad o p8ot he edge of the
vertically increasing wdth portion 7. Fig. 8 shows a plan view of

t he vert[D@al] di vi sisoshopasindge. 3,4n thaverhieallyainereasihg widibrmasemd, the diidtance
portion 8, the distance between a left wall 6L and a right wall 6R of

- 26 - the aibetvdeavhdd@iper Gall SU HeirtBameds walltdmeof tht eirdlowdpatie 6 tid @oredsed in
the air flow path 6 extends fromthe upstreamside to the down stream

si de. Thus, i : i td:
Sueh t ot hiy el RO HShE4ie VARG Aand o B ARe Widheal S 1ol down

i ncreasing w_dth rti 8.0 ateral divisi th a
conposed of - SostPaT  § ol BB SR RREs AT SR AR vl By
the vertical divisiaon passages 11 tq 14 .in the |l ateral direction. The
el ect rodes 1 PHEHAAR THAVORoA Riopithe. 4P CTiEPes ge@ﬁlépﬁf coferifiel AEasiar bagsazes
provi ded near the open ends of the |ateral division passages 8a on
the air infldwtaildds inceaasesl ingheverticad dirgetipngpsiibeyatrdendafrom filee wpstretrn gigle to
17a flow in one of the lateral division passages 8a. Negative ions
gener at ed at thdéovel gotanodde; tdcrbssmaction aribe Gbwipath ik ddreredlin dievahspeoot a slit
passages 8a adjacent to the above-nentioned | ateral division passage
8a. Thus, it ihSvi@shs Dt@al widtedd eeffitiaetly¥l @fdated Yhardit® tvidth €n ROSi gt \tereamsh.
negative ions resulting fromthe positive and negative ions colliding

with each ot hefce [ 0 74daLher 15&{15115“.3@{" ltheGWP%H h@w&} Qah é’é@fa!:esfsﬁjg?v\?ertical

curved surface portions 6¢c and 6d. IndiVidual wall surfaces form

the lateral dj.vi.sion 8a are curnved al ong t l.ef |l pL
and the r gniiierh PRSI 40R <SS BF Bl dPat i i o pate
passages 8a hetween the left and.right wall surfaces,is increased.in
Phe Iateral di RECHPEReds fins el Pomtls o &ﬁteaastﬁa@g Sutcaty Enneer pdhi
the upstream side to the downstreamside; the lateral width of the
cross sect i orvegical fwisigropasgagen lilstonky inothe dvewiiaah diregfipacwithant thgeair currents
vertically increasing width portion 7. Thus, the areas of portions of
the |eft and sepgitingedrh tisuppacas! lowecwsll aafaced.th the air currents
flowwng in the air flow path 6 are increased. It is therefore

possi bl godm|ext endnbhgredilfy fidfdaging Swifd{h()p@)ﬁ'i%ni 8 i§ REah@lied@nsdedh SEGAR the
passages 8a’in the lateral directrion without the air currents

separating fromtRe | fki@ngid Bb%ioh. S HbSR %R 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 6¢ 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 ﬁssages 8a on the air inflow
side are arranged upstreamfromthe |1 C2. It is therefore possible
to reliably curve the air currents along the |ateral division
passages 8a atedaipfleweptith 6He irtrcibed imathe datedal Hhectianras ¢che siedioss path Hrextends
| aterally increasing width portion 8 resulting fromthe separation of

the air currenphSthe BRBITHE lALEAANA VirdaREEBAS | THLsVWhE b} cBRELE B Bscilged
be arranged upstreamfromthe vertically increasing width portion 7.

o e et or Srrbb B Bhlle oMt iiEmLALAEA il MatuRgsgades o v dod

in the |ater rection; eralTy 1ncreasin portion 8 is

f or med eam fromthe lateral diyvjsion. a .. The. wwdth of th

| at er al w&ﬁh\cr eas ﬁg‘ﬁ 15terally IB‘HFEES?%W@ f goﬂw@figgsgﬁ%rﬂ ':Fﬁléloflé%aﬁaﬁ?s B fhat
direction as the laterally increasing width portjon 8 extends from

t he upstreamasd epmpased Rba PHRAIEY 08 diin Pagrages ebtaiped i furthep divding the vertical
increasing width portion 7 arranged downstream fromthe | ateral

di vi si on passadsen padsegesdi tto ddlin thedatstabdirpaimsag@be aleetrddes fdaand 7 of the
thi n passages obtained by further dividing the |ateral division

passages in e paefidlé GaherdiiG:e abvien 17 T4e pbatidd ataretghoeh drlde ofeh ilgiadal
di vi sion passages is increased in the vertical direction as the

vertical divig; e & f'IEIf‘Pd{l(tslb%. UPRHEL PiBYE GorlsOpehBfted at th
downst r eam si dé.ggn P@%@% %é\%{%’éj rt1 e laterally T crleasi ngo%vi dt he e
portion 8 is e.prefepably arranged stream fr the vegtjcall?
i ncreasing We[}%ﬁo%e&l? Foﬂo“f. TRUS ,O??%g fé%\lf\g]f ih(‘)’\l/%loﬁlap ﬁs(%g‘%cisng %gr %I%éa\(,f\ﬁe h%ns
t he housing 5a of the bl ower f can be formed with. a rel eas .
ditection of EREAGRA iheaa?qcy%??qbﬁgwa ofs ot ﬁ‘eg%F‘EaWBWWPWSF@CE K adjacent
| ateral direction and a release direction of the laterally increasi ng
wi dt h porti oo Shetpbpyrymendorfedrlgiaral diiriorbpaskaggrdd. dil bes ifiip possilile fosreduce the
therefore possible to sinply formthe air flow path 6. - 28 -
[ 0078] As showsstiayidg of th2 pdeitiee nhd degatiow ianssieyuyltingfrivmethe gositigaknd negative
di vi si on passage 14, a

ions colliding with each other.

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

the left and right wall surfaces.



narrowed portion 14a is provided upstreamfromthe fine particle
generation device 17. The wdth d of the narrowed portion 14a in a

hei ght direction is narrower than the width D of the vertical

di vi sion passage 14 in a height direction at the starting point. Wth
the narrowed portion 14a, the speed of2%ir is increased at the fine
particle generation device 17 and the air current is snoothed.

Ther eaf [@475]t he fl2oUnhealhintemseetiigethd @dntbys dfitke vawtd swkdcy portione deiangd 6d is
width portion 7. [0079] When the ion concentration is high and

saturation OGEHNSANERIMstBS Ttk bho dads ]@)ﬁaofat'ﬂg wallPsiRfacth8r fHeNBteral division
particle generation device 17, it is difficult to generate the ions.

Hence, with rd Ve t
speed of the&]t?gﬁesrE‘%uf{aren1§j E]tg{%)ﬁ %‘égpe gréds'? Of%les%lﬁ : {)g}lob%ﬁgé%%ﬁe&%e
particle generation d vice 17 d thus educe on copce trati

o i sy, Bnonew e i wrehe Sl Bpne 0 40 G R BFoRh Sostln t
the fine partlcle generation device 17 and incorporate the ions into
the air curr é¢liebly 0oBofivhain cuirents plong ithrelaiph divisiondiapsages 8 apd preyentthe
configured as descri bed above, the blower fan 5 and the fine particle

gener ati on deistabank? ofitle «dr curents iaithe laietdliynnérbasig widtigpertomBirssuttalgeiom
through the inlet 3 into the nmain body enclosure 2. Fromthe air

taken into thg ERhALOREYheaRIcas ke 2, dust is filtered by the air
filter 4, and the air is guided through air intake port 5b to the

bl f ) 00

th?\(l)\ﬁgrgh [f‘lﬂé it oﬁft%ifg?@%?;‘?ﬁ:?%%?ﬂ?‘“ﬁﬁﬂ R’fﬁ %@stgt PAingkd nsrdatXHm the
curren OV\ﬂn .ne akr | V), de Ver

Gt oo pacutically iGeRile Widl ARk ﬁfat 0o Hoy” Bht, § ey o latgral
di t h t || t 7

ext onded | n CHEAPRPESHS BT PO P HErARTS R Al R g e parton

portion 8 Thus, the air current expanded in the vertical - 29 - and
lateral dir eétlscfqusumns@hefrcgledwt latesal ghvisien pesmagest 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 8 being the forward and backward

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



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

el ectrodes 17a and 17b in the fine particle generation device 17.

Thus, the air current (second air current) including the positive and
negat i vé0478hs is disshhemndedis Rrisegyibed peevipishi, iytheogrticsbdivrtbropassage )14, a
[0083] Since the air currents (first air current) discharged through

t he openi ngs ni®ewed plrtian d44 Bopritidedtpsauih dtom themefdacivddgdanaratibe device 17.
vertical division passages 11 to 13 at the upper portion of the air

flow path 6, ThR&IiHtHSRREARe Alifol@Sh&tion HRAGE a Helltht AirectfdH Is&ASwer than the
di scharged t hrough the openlngs 10a, 10b and 10c function as an air

curtain to prg tﬁrﬁ OT Jrﬁ@amdwl{]gyg A ﬁp&“@ogh?gﬁeﬁ{%f A6 at tthg%ta?t'ir‘(ag point.

current is dis arge rought rvin
vmthlnthel room ealr rrents are.di schar t hr

openi ngs 10a, 111@%11%&3%% partigns e dRclsBerd o air i ity Ssikfééﬁ%ﬁﬂwt%%de
it is possible to supply a sufficient nunber of ions to the_ living
space and obeenaiatiangdevdeet T RnG dhq dp camenids smophed4] Thrseafier. the dlow path is
di vi sion passages 11 to 14 are sequentially arranged fromtop to
bottom and thigadddisy thpeedisaltf inteesiag widihiporion§. di schar ged t hr ough

t he openings 10a to 10d are stepw se increased fromthe air current

at the fgr9] Thus, When the Q6 Sbkleftrition' 8 ML atdarethSdrl bERARC Rea@Tthd Electbddes
currents. SpeC|f|caIIy when, as shown in Fig. 9, an air current

bet ween upper7aneh iﬂy‘ﬁﬂ 8iihe GHLERYeRerhfiorPIQN&I 17 RaDaRGIUBRRRerdRGhe jons.
| ower air currents dt3l/1 clu‘r3 enltsr% %r e0 gener at eg (?ust uﬁ% %he aei lrons
current. e ot her .hand in

the air curr &> ay! g{eerba\ﬁow\gﬁ Flloéldlfa 6t 15(?8?/51@53? &t %asérlge genergtﬂ}aedalr
and the di sturbance of .t he ai s reduce

10 i1 ustrat SUEEH A5 theglecfrades, a@ﬁerﬁﬁgg hférHled’ﬁHIC ?)%Fnﬁg%“ml%ﬁ@c%b'éﬁ‘?cﬁ@.us
[0085] Figs. 11 to 13 are diagrams showi ng results obtained b¥

exam ni ng t heeduce the ion concentration. In this way, it is possible to generate a larger number

of ions with the {ine particle generation device 17 and incorporate the ions into the air
current.

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

[0081] The air discharged from the blower fan 5 flows through the air outlet port 5¢ in
the air flow path 6. The air current flowing in the air flow path 6 is divided by
vertical division passages 11 to 14; the flow path is extended in the vertical direction
in the vertically increasing width portion 7 and is extended in the lateral direction in

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



distribution of ions in aliving roomwth the fine particle

di ffusion device 1 of the present enbodinent. The living roomR is
4800 nm hi gh, 6400 mm wi de and 6400 mm deep. As shown in Fig. 11, the
fine particle diffusion device 1 is plgged on one side wall WL and a
fl oor surface F, and discharges, in an“0bliquely upward direction, an
air current toward a side wall osite the side wall W .
[0086]1n Fig. ans!iater@h@rets:am@mdrsaharéﬁf) oughrike ¢wlekbdsured on a verti cal
surface D passing through the center of the lateral direction of the
fine parf00gd]e dif filgiadncutent fewihg ih theFvegtical djvididre passapeeldt at alie oottont of the
ions is nmeasured on a horizontal surface E at a height of 1600 nm

Since equal nEMRY patdfe BAKTMS theNftedNBiviedasised NS Biher tRRGRSSIRE Yons
for sterilization, the concentration of which of 'the positive’'ions

and the negatj g ﬁ%ﬁﬁv@foﬁs Eﬁﬁéo@&a{\%ﬂ%%a&l‘? o8 Mleral 8OR{NG eﬂa%angléla with

and 15 show conparative exa drvision assa

inthe air fl th6 ur.r ent di schar

obl 1 quely upds Bear e B 178 e Bhfdarticlh SRl dRvic g Thus, the air
distribution of ions is exam ned on the vertical surface D. Figs.

and 17 show Cuipalr Gesopd axswprm) nclydie thopetiyesishngsasizadensi is diéﬁha@@d
inthe air flow path 6 and an air current is discharged in a

vertical | y uphangh theropeningiOd feecortdnmitlegne i ving room R, the
distribution of ions is exam ned on the vertical surface D.

[ 0088] Fi[gs883]18 andbidd? thbaw cueghar(fitdt \ue @mmkﬁscﬁarg%ﬁﬁo@%lﬁﬁl%r@dﬁﬁgs]j@a,
t hat sinmultaneously generate positive and negative ions for the

i ndi vi dual | I
oL vy dusl 10l 1 s OBRBSR GRS fon L A blatn bgey 11 11t

18, positive j Sgrspoarpgn 0F gl%tehrv ﬁOW%@iﬁl g,rtﬁelr Seeldg ?u% f'ag}ela n I—?ence GHE B Elrrents

flowing in

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

[0084] The vertical division passages 11 to 14 are sequentially arranged from top to
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



-31 - each of the lateral 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 ro®¥n R and that the concentration
of tons is high in an upper portion of the living roomR and the

concent r at i ori0dflustesnsa ¢Be e the 8pdnindsn@b apdcec fodth oheldpeghg. of 1600
mnmor less) in alower portion of the living roomR On the other

hand, i qo@éc‘? pr esents. enbesliiment aﬁ%si thowife rdshltst maiﬁéﬁ"%dexamining hté‘le

di ffusion ions iS reduced, and S it is possible to increase

concentrati ong:Qf 1.ONS 4 4 e, iy i 0ortion. of

Vi ng. T oom HABYBES o1 Rrn 4 p bl oRh RS he £h BRI iR i, o e
destroying of ions is reduce nd thus jt js.possiRkl i NCr.eas

The. concent r QTR SPOABRENT o Ton EVbedaws Bis{DaRRE igh &40 wmg i 6400
On the other hand, Fig. 19 shows that a region where the :
concentrat i onnmdepbnsfgs; shawirgin Fig. 1hdhafieripastigle dififiestorodevigeel isipleasd on one
roomR is narrowed. Fig. 21 shows that regions where the

concentr at i osidef walbMél argl 4 HeoradurfabeF| &fdt disohdrges,ghtanenbtiqpady upwmsl difection,
the living roomR are extended and that the region where the

concentrati omnQfir dudRst tosvakll Dd1dé Wall W2 Bhpidit@theQideivedl w1, t he |iving
roomR is further narrowed. [0091]In the present enbodi nent, the

openi ngzgéﬁ to 1Qg %FIS zi:%t th@"%’n@ér}trattigﬁ QRN I?r%g%ﬂlg% g) ratl %ﬁfcﬁpglﬁfaé:e D

(first nt) are arged upward are prov he openin

curront) |5 LRGSR AT foe e recion oS e SRy fifbop devine -

air current discharged through the opening 10d; ions are nqt included
in the air clRFéhtls. Hesepsrngeton at g PASUSHON hiyizoptl pylacgd at a height
Hence, the air currents discharged through the openings 10a - 32 -

of 1600 mm. Since equal numbers of positive ions and negative ions are necessary

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

[0087] Figs. 14 and 15 show comparative 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



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

| ar ger ef f ectesch ¢GOS Ritdral divefoni passiggeder dtigd 2Dyntl Ré showeomtitatied example
generation device 17 may be di scharged through the openings 10a to

10c. I n thiscqsen né!"fh@é}altdiﬁsﬁaﬁ%ﬁ%‘aéé 84 1soRfied, ARSdistiBEIR F86nd 8 eQiied

the openings 10a to 10c is set ‘| ower than the concentration of ions

di scharged t i 10d, as in the case descri bed above, a
B oM 06 RERLDE.

| ar ge nunber ions are no ffused to a space above the |iving
space. |

is therefore_possible to suppl ufficient nunper of.j.on
DD be [0ty oor B! B BRE v Retvia PR ot fiiety o b g vith S TRe
ceiling, a small nunber of ions are diffused upward, and thus this
nmet hod is ef fizing pem Ropd3pa the sondratraipmedsions i highainrancuppee pegion of the
di scharged through the openings 10a to 10c are higher than the speed
of the air clivirgnioonh Rcindrihe dondenwatgin dfhienopeloinm 4 Odingispades(apadsight ef
toreliably formthe air curtain. Mdreover, since the slow air

current is diigehangstless ihR8oWeNpdiGorS BRGE lividy foSmPRS SORIE: btheiShHAR] M the
ions to the living space wi thout the wi nd being sensed by a person.

Wth a plural} i @k 16U } i e
Ty bo For med STECUARARHEL shRRR in B4, 1o el bt ot S bediARC SR
openi ng 10d i.s adj acent, to.the aj,r currents discharged through the
oot mas 202 s s oS e Qineh@sle cSHERERAS, OF RETE e yidsBan i ower
fast air currents discharged through the openings 10a to 10c.

[ 0095] Si nce PREIOFSEHAFINAWAM R 10c are divided into upper and | ower

portions, and the speed of the air current discharged t hrough the
upper p(ﬁ@QS]Od)n is b gﬁ@reqehmand@nent shown in Fig. 13, the destroying of 1ons is reduced,

and thus it is possible to increase the concentration of ions in the middle portion of the
living room R. On the o;[her hand, Fig. 19 shows that a region 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



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

di scharged. [0096] Since the air current is discharged through the
openi ng 10d sutbc funationt heammbir conginemtd thxg emd sndludeti He theesit icemént discharged
direction due to the vertically increasing width portion 7, it is
possi bl e to vigbhdic@klopedhf 108 are RAYifiRed fea kpatk ABoRPRE Sivink¥pace. | tTHUS, it
possible to nore sufficiently supply ions to the |iving space.

[ 0097] Mor eov gsr u%ci_?ﬁzaﬁ;ctg ) ﬁ@y %! Juffeidlt %H&bkﬁoﬂb@ii&%& ﬁqmﬁ Fg?&é? h IIItl Bgrticular, in

openi ng 10d at t air current exten in the a

direction due to the laterally increasing w dt ortio it iS.. .
p0ss: bl ot o Rl aF ipe SkF pitee pdfavg Banded'h Jich, elita. e Fdon B jogs is
possible to nore sufficiently supply ions to the |iving space.

[ 0098] Si nce feced, and thys &g Eoﬁlfbéﬁg’i e effRétdugh t he openi ng 10a
to 10c such that the air currents extend in the lateral direction due
to the [Gi%tal |y Patrdapnngzencmdted porthé dme8pariitle | genpratien blewiceol7 may be
reliably formthe air curtain. [0099] Since the air flow path 6 has

the verti cal didchdrgédothrqih B 6penldesti®a 1¢ 1 0ahila hhigicded e/hti eheottink@tiraliOn of
vertically, and the speeds of the air currents flowng in the

vertical di Vﬁoﬁis%ﬁbcﬁﬁ%é@ﬂﬁéug%hé GPéﬁ’ng%tloﬁﬁ'@lekpﬁ%Et 1BQkE tHAR Y &nlé@RGbn of
than the speed of thé vertical division passage 14 at the | ower

portion, the:.air;cur t r i t u i

DO L0 aciBhLaRRARD Bt L SRRE0LI LU LAP ek oy e
the Iiving space and thus the air currents function .as the air.
curtain, wit ROPRE Pl g Aol dibkssqds oo, SBAG) 400V Uy BVBREPIFe & torhertre
of the air current discharged through the vertical division passage,
14 at the | onessiiora supply 2 puifinicst pypyberiof igns to dshiving spasepr Bypasticylann a
frombeing diffused to the space above the living space and supply a
suf fi ci ent ahwingtroom has a low ceiling, a small number of ions are diffused upward, and thus

this method is effective.

[0093] Since the speeds of the air currents discharged through the openings 10a to 10c
are higher than the speed of the air current discharged through the opening 10d, it is
possible to rehiably 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 into upper and lower portions, and

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



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

di scharged through the | ower portion of the outlet 10, and thus it is
possible to supply ions to the living3pace w thout the w nd being
sensed by a person. [0101] Since the air flow path 6 extends upward
from the bl owsdedf@th® adinchrizan dBchidigodt tedugh tae dovestt itiden, fh® Bpdelie of the air
vicinity of the blower fan 5 to the outlet 10 to formthe verti cal

di vi si on pasgagés dikclRedtihrdipf Hebl®d ap@éfaﬁ‘ﬁél@'r inBfeaded&rdih RS aid SakdR At

of the flow path is increased due to the verti cal division passages

11 to 14, ang t t I ent.s. .easi flow al th | 4
surfaces of t ee&\l#@ & &?g? ai(’gic\({#éllgtoagtthﬁatgg'ag{éps{usif % Bosf%Tgﬁonreg%c@%ﬁuﬂ?afme
is possible tg.increase the speed of _ai.r flaow ng jn the ypper portion
of the air fpgweﬁgt%rresm&ﬁ Rl e el eney aith WHiAh A s TARIAEECS Ur bance
of the air currents. {101_02] Since the air flow path 6 extends to the
out | et 199961 om t h&ingpshe eiareuseriets dlischirged dypughotheiapering dOtisteh thae the air
center of the curved surface portion 6a of the upper wall 6U of the

ai r fl ow pat buSerargtehfreinabavaticafdirettvncine e thesuerticatie inppeakingrwitth poktion 7,
the lower wall 6D, and thereby forns the vertical division passages

11 to 14, ititii§p@§aﬁﬁéw@rﬁ@ug@%ﬁ€se idlRQo B TivahY §aBE. SERAT RiSthsibRM hivge
| ower wall 6D and the disturbance of the air currents. [0I103] Since

t he verticalSgﬁ%'ﬁhygmﬁgfﬁgggg%gpg#ﬁgggm[omer portion is arranged on

the inner circunterent e*arr outlet port Sc of the

at the HEBET por t MAREREL siie? o e 6 Ysebrisd P vBTER B eh tha

air currents flowng in the vertical division passages 11 to 13 at

the upper pofhe ¥hcureptofendsda the, lateral dirgeciipn @ugitethe lateraliy graseaping; width

14 have the vertically increasing width portion 7, and the cross

section of t hertiper§,iitas Ippssiblertealaterajlywdifiube panst foothe7living 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 ions

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



-35 - perpendicular to the air current therein is formed in the shape
of alaterally 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 flow ng % the air flow path 6 are
increased. Thus, it is possible to extend the air currents flowng in
the vertical division passages 11 to 14 in the vertical direction

wi thout the afongis thenvingsepetrating fromthe upper and |ower wal |
surfaces. It is therefore possible to vertically diffuse ions to the
living $pER. [ 018HcBithcfing hetiviegtharatiorddevicel ¥nis paasgegda thelvdrtical 4ivision
have, on the downstream side of the vertically increasing wdth

portion 7, thesshad ef at the 1bwer ?‘&ﬁb@%ﬁ! fieNnAeddd ANh8 sloRahir bheéR aBRBarge
its wdth as it extends fromthe upstream side to the downstream si g

and that ext ﬂ{}gﬁ%’ﬂﬂﬂg lé’\!v% e;ﬁﬁ’ﬁ%rﬁé‘i‘tﬁe oldcn® Lx’?&sl%ﬁ?it lﬂgsﬁ%ﬁ{lera pglﬁz 1b§ to the

possi ble not o e alr curré rnt r'ect ioon
and IateraII%(dlffuselon hot(rf |V|ngqig§)ace but also to formthe
wide air cur 3" P& theyind Being seps BSFSAMof iohs. It is also
posslbletCJeasH forn1the air flowpath 6 with high formability

[0106] SIWR]t he | &insedhe gixi fiesy @adi hgxiEndy HPwortiFon the hlever Hen 5aanérlsﬁnds

di vi si on passages 8a obtained by laterally dividing the vertical
di vi si on pas$mgeerd,landextends fivth theeviginitt hf dic awdr foh Stthahd avtbat 40 to form
di vi sion passages 8a is increased |laterally as it extends fromthe

upstream si déhelvertidae dHOIMBpAseRRs $1 €e 14, hewattaiBseridetdt QT iheditSssQkctidiof the
|l eft and right wall surfaces in contact with the air currents flow ng

n the air Ty pak bk HoRhd 6 AR thrild divisibh BERARKA 1RGS, BAO S the air

extend the air currents flowng in the lateral "division passages 8a

ott and 11 Rt Ll P HRE s PPkt hE DR Gh B 1T 616,

passage 14 i particle eneratl on device 17 is

ich the fi n
arranged is 5}%?&@& Wig PRSP E”HdP?ré‘%@ DoReer O 2 AL0Vipg ih e pREHRPrtipR of

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 11 to 14 have the vertically increasing

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



- 36 - flow path on the upstream side of the fine particle generation
device 17, the air current is narrowed and 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 pangicle generation device 17 is
decreased. Thus, it is possible to generate a |arge number of ions

wi th the TiNGehihlylchla? (ORRLALIRAT HRKE S himBNMh HIGRER %tﬁte}ﬁﬁr@ﬂéhtdﬁlg
the air curr e narrowed portlon 14a may arr

position wher e fine enerat| n_devi 7 is

[0108] Si noe S?lﬁ £ aice? 31 Do oY FRS IO e St B e AR Eatvision
| aterally increasing width portion, 8, which extends laterally in the
air flow pat rpaesagafng 1 &0 dhdp comactwith the ar cpmanty floping Rdgarinfow gak 6 are
are incorporated into each of the lateral division passages 8a, it is
possi bl e to rigelgasedt héheolit ispossikde th onéendethbal aii ngréntod dlotiiag an fthe vertical
current curving and flowing in the air flow path 6. Hence, it is

possi bl e to rdivision dabsagelest 1oy hpthefveitizabdiretipp biithaustit hlrciueehts ReFERAIng
of ions into the living roomand enhance the sterilization
performance. Mginehidiend MRvRARAIL s¥RicEONSt RIhdBRrOBERIIY R '!féilﬁéally diffuse
mainly flowin each of the |ateral division passages 8a, even it

smal | nunber ns are included, the effects descrlbed
above can be o%%%ﬁﬁ%g%9§6¥%g]8ince one of the el ectrodes 17a and 17b

nd of dBifSlof ¢ neibdh B AEraPl PRIt frscieaybh il BV fe t fowPeEH e of

side, it is possible to easily pass either the [)osltlve ions or the
negati ve i onshe Netigally wsedqsiag wid pastien 41 theilaterelly ingseasinggeidtiaportion 8 that

el ectrodes 17a and 17b (first and second ion generation portions) may
be arranged vin¢rhases ithevildt & iblexnds Sbonthpapstages side to fi¢1dbyBSimar sideeand
positive ions flow in one of adjacent |ateral division passages 8a,

and t he negatthmextends tHeladeunnishe tf 16Rtal afredtida, R Fo6ible doRbEKyab extend the
di vi si on passages 8a, it is - 37 - possible to supply equal nunbers

of positive IgNSRAL Iﬂﬁ&altafeﬁ iR, teﬁ’id'lé‘ftgx!aﬁy qffﬂise@&ﬁ H&ﬁ%xﬂ%@ab@bﬁtﬁf‘so

l'iving room Since equa ers o p05|t|ve |ons an negat | I ons
are necessary, tﬂ

reliably obtarn HP@P?I | Qg.tal of e%l?ectpa ef/ﬁ st%lep %Q%fsll glr%%r fis also

positive i Onspozsisl.ql et gz%&lly\%gmll the %ir flow path 6 with high formabihty

[0106] Since the laterally increasing width portion 8 has the lateral division passages
8a obtained by laterally dividing the vertical division passages 11 to 14, and the width
of each of the lateral division passages 8a is increased laterally as it extends from the
upstream side to the downstream side, the areas of portions of the left and right wall
surfaces in contact with the air currents flowing in the air flow path 6 are increased.
It is therefore possible to extend the air currents 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



[0111] Since the open ends of the lateral division passages 8a on the
air inflow side are forned on the upstream side of the position
intersecting the center of the curved surface portion 6¢c of the |eft
wal |l 6L of the air flow path 6 and the center of the curved surface
portion 6d of the right wall 6R, it is3¢ossible to reduce the air
currents separating fromthe curved surface portions 6¢c and 6d. It is

theref ore pogibheh be i G&nt Ki8e df Sk WnB3ARRIOenbRBoRUEVIET 7, @R Sr AReknt
prevent the destroying of ions resulting fromtcollision of the ions.

[0112] Si nCe g rgtdd %ltﬁlhsn-g)ioﬁieﬁio%&h@ﬁﬁ%%gﬁssi&eloii e Hhe pHRICR aotREAofi Hedide

divide the air p , are prov and atera Vi sion

passages 8a e go sed o i n.passages. obtained,by laterall.
Gividing ¢ he er STERRRGRSRS P ST Rn SRR B e fradurBorbn e the
outlet 10, it is possible to smooth the air currents with the

vertical di vicensatrpiaselgess nepr the fiue particly geesatitiedsvies this deaeesedy  Thus,
di vi sion passages 8a. It is also possible to prevent the generation

of the backwdlr ¢ passibEnto gegrabe aHargdet nursbdr hefriefio mathpthesfidel particlef genttaton
reduce the disturbance of the air currents and prevent the destroying

of ions resuldeiing 1 aaMikotidrat @nPinté B 410 BSrent 01T S dtftetidrOMa may
generation device 17 is arranged in the vertical division passage 14

at the | ower i , ] i d f1l-Quv i
Phe vert | oal Papipate: 83Goliten SRR Hhe bRCR dondbidPdiibel7ahitheed

hi gher the speed of .the vertical diviLsion pas e 14 at .t he .
lover | paTtRbn, ©t hetiee B IROE HsloncRnieed BF SR BRRBRIN e Pesgpsine
di vi sion passages 11 to 13 at the upper .porti.on to the space above ..
the living Wid8 porimRevhiply CxthRAS TR the AiF BAVPAR ACHTOGHSE e sitive
air curtain, with the result that it is possible to prevent the

di ffusi on of ianser dhe negativyeivns aiesudnapeyeigd tnte segholi the lagsel digigiondiassagésota,
passage 14 at the |ower portion. In this way, it is possible to
prevent i onsitfis posdide ngredinéd ths edllistont dfdospedtiadh Gvm thheirl durtengeusyiag end
and supply a sufficient nunber of ions to the living space. Wth a

plurality of figlvenem thaas flodl patk ¥l I BRhSe, RAY po@iHl {f RASRIthe B ¥R i,
formed. [0114] A second enbodi ment will now be described. In the

present e rrbogil'!l b suﬁfﬁ:iéﬁ (Mﬁllfiepoﬁo%s irfto %%Sﬂlh? Sgodﬁ TGy ieﬂh‘a%c%( the %igriﬁiﬁﬁon
vertical division passages and 14 are provrded vertically. nce,
two openings_1Qa and 1 see Fi.g. 2).arran vert.ically si.de by.
Slde aro for REOTIRRe BHET Eihdk e adilinRigR S ihe HEH? P yafiulfioPip gach
di scharged t hrough the openings 10a_and 13€aint? the living room The

fine particl & Jendaere] Sivigey Pawage? §% YRVl getnall nymber, gf fhecather tons are

di vi sion passage 14. The other portions are the sane as in the first
enbodi nent  included, the effects described above can be obtained.

[0109] Since one of the electrodes 17a and 17b (first and second ion generation
portions) is arranged near the open end of each of the lateral division passages 8a on
the air inflow side, it is possible to easily pass either the positive ions or the negative
ions through each of the lateral division passages 8a. The electrodes 17a and 17b
(first and second ion generation portions) may be arranged within the lateral division
passages 8a.

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

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



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

exam ning the distribution of ions in the living roomwth the fine
particle diffusion device 1 of the present enbodinent. As in Fig. 11
descri bed previously, the living roomR is 4800 mm hi gh, 6400 nm wi de
and 6400 mm deep. The fine particle di3Tusion device 1 is placed on
the one side wall WL and the floor surface F, and discharges an air

current towargsdibe i f@pMeddualBuRBRRSI fostithe Bhdand@kiatMe. iofd® individual
concentration of ions was neasured on the vertical surface D passing

atoral diredrnuans RpefeibiE Mo Shfe fhd dhOB TG L il fegarive
conparative exanples 1 and_2 of .Figs, 15 ané:l. 7 .descri bed previqusly,.
Tt e poser B BrepResatY (e Uit PROORRGOIETAL of 5 GRS RS, irLPadce tin
t he concentration of igons in the living space in the | ower portion of
the -39 - |isiarikigatisuafients hycuprlying eand nypdbseefi Pasiiys densewnd negaive ionshe
first enbodi nent, the opening 10a (first outlet) through which the

ai r curf@htl](firstSimderthe opereatds ofshellgeahbdigistnmasapds Bs oprti aid enflovanide
t he opening 10d (second outlet) through which the air current (second

air current) aéfdinsehartedpitam Sa6L1HG00INA ifeAbaE- tHEREAENEThaichrved
current is provided. lons are included in the air current discharged

t hrough the %Qﬁﬂéeﬁ%rﬁ%{j& SRS 168 \galpgﬁ of ﬁl%la%ﬁ)c\l’»' bdth h8d [ d e | E)Fﬂﬁe curvgd

di scharged through t opening 10a. Hence, the air current charge

t hrough the o in Qa funetions.as t.he air. curt.ain, and thus the
ons- ol uded i Aztan o Bf HishPal ellatcli e BBk on g Mg foens
are not diffiised.to_the space asé)%e the |iving space.. In trt]i S way,
it is possi blsePaRing Bpmythy qurted; Ririars PATiioRe oc odiths It & thrrstare \rosgble to
space. Part of ions having a | ower concentration than the _ .
concent r at i onedice tihrediswrangd o€ haraffetimentscng previest bip alastrayindeof ieny raselting
di scharged t hrough the opening 10a.

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 aiso
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



[0118] A third enmbodi nent will now be described. In the present

enbodi nment, 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 forned in the outlet 10 (see
Fig. 2), and air currents are discharggd through the openings 10a,
10b and 10d into the living room The fine particle generation device

17 1s provi deghubiudind 5 0x0AS3ARRoh NS dEORS 28 408 80K i

is arranged at the | ower I on. e other portions are the sane a

inthe first e di_.ment . 01 As wn.in Fig..1 t speeds of .
i current s PArSORdD QR PhBUIHUERE SBhigREnR dsitisesh fraba Lpeerical
stepwi se varied fromthe air current at the top to.the air current at
the bottom TH{}EON passagrilA atithednawer parioyearthiseday. dhig noreblgi te tngysahioas
of the air currents are reduced. As shown in Fig. 24, the air

currents i ncifudi bengdiffusersto the gfice abnve ti Kdh@spped andsupplha suféicient number
openi ngs 10a and 10b to the space above the |iving space, and the air
current incl wdiiog iothe kvigg dbsehangigid at flueugh of bivak efhs) tirl Okrénds hing
l'iving space. Thus, it is possible to obtain the sane effects as the

first and segg@gmggpgggqgg%éfbgﬁ&E of ions having a | ower

concentration than the concentration of the ions discharged through

t he openi 10d b LS rged_thra e, openi ngs_10a.an 0]
[0120] FGT s 1 s 2 i e BOEREEt VI TRy 80 atiiRuRR e Th e i BiBadiigot =
the fine partjcle diffusion device 1 of a fourt nbodi nent. For ease
of descripti ébﬁ“’% lgaﬂéesﬁBP?‘fBF%lO& YsHB o i"ﬁmﬁm visipn pagpagesyldsand; e
previously are identified with [ike synbols. The blower fan 5 of the
present enbodtrevided ivertitdbhedHenaeh taosppestnes 1@m and t0gr Kk ahiet At arranged
sucks air in the direction of a shaft and that discharges the air in

t he circunf evenicaldy side rhgcdidoare fohreedihthe quolet 10 fsediie. 2hand airectamenisrare
the first and second enbodi nents. [0121] The air flow path 6 extends

upward from Hm@hzbgmodganhéogaﬁindg@qrmd%pauo&ﬂmm livdRdrdvas U@ fine particle
vertical division passages 11 and 14 divided vertically. The fine

particle gen J i 4 A S LA Lihe: L Yl Si
passage 14 a?éﬁgﬁhog\g}r{ &é;;g?'gjlz oﬁrg.éwla%{ ?]ﬁgﬁggl?l?llc%la IVYl (\gll ? ?%lrllgegég's aiggé1 fﬂl,er

(e a0 DAL "o L QS hPoc! 1 on vhere the Tine

[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 I, 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 I 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



[0122] The blower fan 5 fornmed 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 circunferenti al
direction. Hence, the disk 5g is arranged opposite the air intake
port 5a, and the vertical division pas3$dge 14 is arranged on the side
of the air intake port 5a and the vertical division passage 11 is
arranged on tiigngicdf Rf the disk 5g The speed of air discharged
through the air outlet port Sc is slowon the side - 41 - of the

i nl et St{ f‘f’ﬁ i's fa}ﬁ&kéér)?regéﬁ? eg‘lbgﬂm%fnt tagqn Qﬁeshrsg%ngb’cﬁ ﬁt ttljﬂee%ﬁ/einﬁ'f(%?fsdat 1rst

of air. t he VI SI oni passage at 't

is provided on the.sid h d thus it 0 S|ble to

i ncrease the‘%ﬂggéthgﬁh@Lﬁh‘ﬁﬁd??éﬁF%3|§g P@éﬁmFﬂpoﬁg 5% E%peﬁwﬂﬂ is
10a. Therefore, the air intake port 5b is arranged on the side toward
whi ch the ai PrpYiged. gad hesopesiny | riecopd mRd PO ERIgh BhishcBe AT curent (second
enbodi nent, it is possible to obtaln the sane effects as in the first
enbodi nent . Rar turndnt] endisabarger t@ al speee et el rhoveementimad tdie current  is
concentration of the ions discharged through the opening 10d may be

di scharged t hpredgdd. t Nenv@enhelgdetO@. the Q2 Bnf dikéHargabBbugB ke Bhdnlingd 00

be described. In the present enbodi nent, each of the electrodes 17a

and 17b showneid, Eingr iR1e8 & iHes: afre\at Qushay c&BBrotgh o O_;%egm; &t WeRRce,

positive ions and negative ions and generate then1 The portlons
are the sane

[0125] The. polty el SbiiRte SIREPGIH B PHE & shePdinat 48 afusreinygnd

are switched thus the ions included in the air current discharged through the opening 10d are not
diffused to the space above the living space. In this way, it is possible to supply a
sufficient number of ions to the living space. Part of ions having a lower
concentration than the concentration of the ions discharged through the opening 10d
may be discharged through the opening 10a.

[0118] A third embodiment will now be described. In the present embodiment, three
division passages are provided vertically. Hence, as shown in Fig. 10 described
previously, three openings 10a, 10b and 10d arranged vertically side by side are
formed in the outlet 10 (see Fig. 2), and air currents are discharged through the
openings 10a, 10b and 10d into the living 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 currents 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



every predeterm ned period. Specifically, as showmn in Fig. 8
described previously, positive ions are generated fromthe el ectrode
17a, and negative ions are generated fromthe electrode 17b as in the
first enbodi nent. When the predeterm ned period el apses, as shown in
Fig. 26, negative ions are generated f#dmthe el ectrode 17a, and
positive ions are generated fromthe el ectrode 17b. Then, when the

pr edet er m nedyp@istinfizcl BRAQE thd OPkhiise 08aRE N ab edthRSpadoavé theHiving Sace,
[0126] I n this way, positive ions and negative ions are alternately

di scharged i ;bﬁﬂ tﬁé]ﬁr Eﬁ{é&l‘[ andhdil ?ﬂ)tns %Q%&h%f%& Vlf\}nﬁ‘gl?%hr '[E)lg I‘g&{)&ﬁﬂé gO% ﬂ)gﬁ‘n% Il]ig%ng

extend | ater y int ateralTy 1 ncreasi Ion

are discharged. It .i,s therefor gQssi.bl.e to distribute ppsitive |ons
2 negat ve SPBfs o dnisc BIRSTE nacqtorin B re §richi o eIt 674 Recond
living room - 42 - [0127]Fig. 27 is a diagramshowi ng results

obt ai ned by ewhedHnRgs-t Hartgelions hayingm lewer gprecptiatighethpn (he,goncgafpation of
with the fine particle diffusion device 1 of the present enbodi nent.
As in Fig. 1lthdessdisobaged twouahsthy op¢rimeg 10d/mayg be dowhdRgedsth4@ @b therppenings
hi gh, 6400 nm wi de and 6400 mm deep. The fine particle diffusion
device 1 is ploacadiowm the one side wall WL and the floor surface F,
and di scharges an air current toward the side wall W2 opposite the

si de wal . The t ' ' i-ndi : ' :
ot “ahi GHOS ) e paaPrr s 4 BaE CReeg SR O CRRRICH, SARHE R ik Pilicte
nunber on the.horizontal surface at ,a.hei ght-of 160 .The figure
Shows. t hat ¢ RUTEOE ARS8 SOwd, BneBamih! Kidosdl ot FBridiy pRdpte
wide area in the lateral directiqon as_conpared with the first o
enbodi ment . [ROTBEPI% $H08HIL i lontba %éﬁ"t?l,’edsl"i’??f’é’uﬁlﬁeafﬁdF‘%{F1f’teF1e‘§lt]6fllke
ions generated by the el ectrodes 17a and 17b (first and second ion
gener ati on pcoymbolis) The blosver tfem e @i dheeprpsept earbedimenhisdopesd wah ajsiropep fan
possible to distribute positive ions and negative ions of high
concentr at i ororltarbefaalthat sankk air dethe diectidreof & vhafigarrdothan difdhasges ithe aisin the
possible to further enhance the sterilization performance. Moreover,

since the polachifeeenti dirgdifonf | The Behel PoktidBs Alethé kawe RAinth8 fiddt@nd second
alternately switched, it is possible to reduce charging of the air

flow path 6 %ﬁ% s Pr event the adherence of dust and the |ike.
[0129] A sixt gnﬁ%ﬁ%ﬁent wi || now be described. In the present

nmbodi h in Fig., 28 .t | d 7 17
o angedD Rt o T Bpeh e ST ARGt gk B AP 0TSt B pads fguerd
h ir infl i h [ h [ h
P2 ot ohBat LR h R ST B AT 8 Bt
di vi si on passages 8a are alternatelg_driven. In the figure, the
il

el ect rodes 17gnemadon dvice 17hie arpppaed Movhevertigali digisionanassageet €at kg lower

the el ectrodes 17a and 17b in the lower row are driven. Consequently,

when the el eqortixche I/ ¢hel Serfieal déwisiom paysegeol4, tiendraivesdaortion 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 intake 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 dischargéd-into the left and right

edges of the air currents that extend laterally in the laterally

i ncreasi ng Wi gy iARE 5b 9 B 180 dnithiddideb Lhe Hﬁﬁﬁgfd%% th'etviécﬁsih!“tﬁfaﬁf Olifence,
possible to distribute positive ions and negafive 1ons o i gh
concentration,| raldy .and w del.y .t he Livying r r,eover .
ince the. portas PR PRt Natofls BPIER BOLIOR DRI PRUBYRLof e aisk
alternately switched, .it is.possible tg reduce,.charging of. the ai

flow path 6 éﬂu@fﬂﬁ@s B S\PORTIE e ngrfas SicPee OLS alasiT hispakesd through
[0131] In the first to sixth enbodi ments, the fine particle diffusion
devi ce 1 st erthg ppasdng hea.| i Vhergjoreo thn #iy injaleropert iShgs gorehgddven ithengide eward
negative ions wth the fine particle generation device 17 and then

di schar gi ng twideh thhmoudliw pdtke 6auitdretd. 10. As the fine particle

di ffusion device 1, a fine particle diffusion device 1 may be used

that obtigizsg rel axgfth @i {EdBEERLONMBRNRIRHdsIDBIOR| obtahe BRlsaMR KRS a¥ir fe
the fine particle generation device 17. As the fine particle

di ffusion dey g& boddnddinepRAGE iiﬁsq]a]qgﬂcgff{ilﬁ):\xﬁp.cgﬁc\éhﬁgti& t'ﬂ%?( Itl‘?e| ioglgs%}g?altign

used that, for exanple, Ttenoves sne insects or

deodor ant At HEGET AIEEES eVl I BBVBRE NS T oW eeidRy Poneh the

particle generation device 17. Industrial Applicability [0132] The

present invedPPHAZ 8 be applied to a fine particle diffusion device

t hat discharges and diffuses into a roomfine particles of ions, an

aromat i ¢0BMst ancé) fifhdedddmaamt wilknowrtsealssértiede, Inathb poesenti aplebelinoent ¢agh

ke 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 lons 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.
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Li st of Reference Synbols [0133] 1Fine particle diffusion

devi ce 2Mai n body enclosure 3Inlet 4Air filter 5Bl ower fan 6AIr flow
path 6a and 6bCurved surface portion 7Vertically increasing width

portion

-47 -

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.

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

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 are alternately driven. In the figure, the electrodes 17a and 17b
in the upper row are driven, and thereafter the electrodes 17a and 17b in the lower row

are driven. Consequently, when the electrode 17a is driven in one of the lateral



8Laterally increasing width portion 8alLateral division passage
10Qutl et 10a to 10dOpening 11 to 14Vertical division passage 17Fine
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division passages 8a to generate positive ions, the electrode 17b is driven in the lateral
division passage 8a adjacent to the one of the lateral division passages 8a to generate
negative ions.

[0130] 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.

[0131] 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 ions with the fine particle generation
device 17. As the fine particle diffusion device 1, a fine particle diffusion device 1
may also be used that, for example, removes smells, kill insects or kill bacteria within
a living room by generating, an aromatic substance, a deodorant, an insecticide, a

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

Industrial Applicability
[0132] 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.



[I]A fine particle diffusion device conprising: a first outlet

t hrough 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 generatiofdevice which generates fine
particles, wherein the fine particles generated by the fine
particle generation device are discharged, and a concentration of the
fine particles discharged through the first outlet is |ower than a

concentrati oy of ofiGednlesP@abbisC! €s di scharged through the second
outlet. [2] ?ﬁe‘fineeﬁgrtﬁgﬁe éiffusion device of claim1, wherein

the fin ticles are not dischagtged [ h. t first outlet. [3]
The fi ngog%j;]ti cl esldi ffusion devi %él%o?ar%ﬁ%ﬁﬁﬁjﬂon VI \wherein a speed
of the first air current is high%%_than a speed of the second air
current. [4] The fine particle diMindrdne % of claim 3, wherein
the second air current is adjacent to the first air current.

3 Inlet

4 Alr filter

5 Blower fan

) Air flow path

6a and 6b Curved surface portion

7 Vertically increasing width portion
8 Laterally increasing width portion
Ba Lateral division passage

10 Outlet

10ato 10d Opening

11to 14 Vertical division passage

17 Fine particle generation device

17a, 17b and 17¢ Electrode



- 46 - outlet is higher than a speed of the first air current

di scharged through the | ower portion. [6] The fine particle diffusion
device of claiml1, wherein the second air current is discharged
t hrough the second outlet such that the second air current extends in
a vertical direction. [7] The fine parédele diffusion device of claim
1, wherein the second air current is discharged through the
second outlet such that the second arApukrent extends in a latera
direction. [8] The fine particle diffusion device of claim1,

wherein the first air current is discharged through the first outlet
such that the first air current extends in a lateral direction. [9]
The fin artlcle ffu5|o vi.ce.of claiml, wherein a

Iateral dth of H?P?EF Y9N (Vi FOPIPESIER |y greater than a

hei ght of the first_outl et
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,
. wherein the fine particles generated by the fine particle generation device are
discharged, and a concentration of the fine particles discharged through the first outlet

1s lower than a concentration of the fine particles discharged through the second outlet.

[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,
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,
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



[ 10] The fine particle diffusion device of claim1, wherein the
fine particles generated by the fine particle generation device

i ncl ude any one of an ion, an aromatic substance, a deodorant, an

i nsecticide and a bactericide. - 47 - A fine particle

di ffusion device that includes a fine-#article generation device for
generating fine particles and that discharges the fine particles

t hrough an owukiet isblighdri MhmG Giced dfl thvErstf AN current dischigeeithroagh ald lower
flow path coupling the blower fan to the outlet includes a plurality
of vertical ﬂkﬁﬁ@ion passages that divide the outlet vertically, and
a speed of an air current flowng in one of the vertical division
passages at an upper portion is higher than a speed of an air current
flowing in one of the vertical division passages at a | ower portion.

[12] The fine partjcle diffusi.gon .device of clajm1l1l, wher ei n
t he fin§6LarticIe'%@ﬁgWéPFG#“hggﬂeﬁdF@“%Pé%ﬂﬁbh in the vertica
di vi sion passage at the |ower portion. [13] The fine particle
di f fusi on devi ce ofhegginijthg second air CurWhéFSeiilﬂChar&edatfﬂrO‘-@ﬁdhﬁ gesond @xtletnghsh
upward fromthe blower fan and bends frontward, and the air flow path
ext ends fr omihatthesenbid/ainturtdne ebmdsen afvaricabditdedomut | et to form the
vertical division passages.

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

wherein the second air current is discharged through the second outlet such

that the second air current extends in a lateral direction.

[8] The fine particle diffusion device of claim 1,
wherein the first air current is discharged through the first outlet such that the

first air current extends in a lateral direction.

9] The fine particle diffusion device of claim 1,
wherein a lateral width of the first outlet is sufficiently greater than a height of

the first outlet.

[10] The fine particle diffusion device of claim 1,
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.



[ 14] The fine particle diffusion device of claiml1, wher ei n
the air flow path is provided with an upper wall having a curved
surface portion and a | ower wall having a curved surface portion,
extends upward fromthe blower fan and bends frontward and extends to
the outlet froman upstreamside of a4bsition intersecting a center
of the curved surface portion of the upper wall and a center of the

curved gurfface port fifd peiclehiffhavwedevied that Bicfudedm e piRicld Sebleration 48vice
di vi si on passages. [151EJ The fine particle diffusion device of claim

11, V‘h?%;_eé/eﬂefaﬁﬁg ighe icfe@'ﬁnétl Ehg{ ?fs@ﬁﬂgé@i thd fifte HAASRs {Hr%gf butRPGy

the vertical diVvision passage at ower~portion'1s arra on an

i nner ci rcunfderenti al, , si def of the blower fan as conpared with the
vertical divi §1i"](51|g°5§§%%\ﬁe§ 4t the upper portion. [16] The fine

particle diffusion device of claim1l, wherein the vertical

di vi si on passages “hatren gnar flopapath qoypling dhagloperdan Hohs BHtH?tHQ‘t’l“deS a
increases a wwdth thereof as the vertically increasing width portion
ext ends fr omphmalitp i verivakiiasianopagsagesst duadn thie detletrigrtidally, st @spbed of
an air current in a vertical direction, and a cross section of the
vertically i nfrgesirrgt Bodidy poirei dnth eemiealddioisionrpakagthst @ tipped poRivh is
is formed in the shape of a laterally extending slit. [17] The fine

particle diffuskphade\thbed AanGidiufedBilowing in one of the vertical division passages at

a lower portion.

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

passage at the lower portion.

[13] The fine particle diffusion device of claim 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 vertical division passages.

[14] The fine particle diffusion device of claim 11,
wherein 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 an upstream
side of a position intersecting a center of the curved surface portion of the upper wall

and a center of the curved surface portion of the lower wall to form the vertical



wherein the vertical division passages have, on a downstream si de of
the vertically increasing width portion, a laterally increasing w dth
portion that increases a width thereof as the laterally increasing

wi dth portion extends froman upstream side to a downstream si de and
that extends an air current in a lateréd-direction. [18] The fine
-particle diffusion device of claim 16, wherein one of the
vertical divids¥igion 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 - 49 - on an upstreamside thereof. [19] The

fine particle diffusi.on _devic f. clai.m 17, . wherei n the
| at er al I[élé]i ncr easi Sﬁ\%eé’fi lc!)eo(flfi}g%ﬂnH%stceagfp"dll%}?la]lli’ty of thin passages

that laterally divide each of the vertica] division passages,, and a,
lateral width of SXERIBA MOYSH ﬁndasftgaa% Wilh 3 5E9% 00 1A% e enytical
passage extends froman upstreamside to a downstream si de. [20] The
fine particl €idsibh pessege dicthe dewerf pastien i drfanged on anyipyesr edingumifrserftiah gide of
particles generated by the fine particle generation device include
any one of anhd kibweafanak osmpared sidhshanatical dividowpasaaye,at dre uppsgeiriiai. de
and a bactericide.
[16] The fine particle diffusion device of claim 11,
wherein the vertical 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.

[17] The fine particle diffusion device of claim 16,
wherein the vertical 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.

[18] The fine particle diffusion device of claim 16,
wherein one of the vertical 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



[21] A fine particle diffusion device conprising: an ion
generation device including a first ion generation portion that
generates one of a positive ion and a negative ion and a second ion
generation portion that generates the other of the positive ion and
the negative ion; a blower fan; and -49- an air flow path that

gui des, by driving of the blower fan, the ions generated by the ion
generation d%ﬁ@ﬁ%pﬁﬁmﬁpm@yﬁkﬁ%f wherein the air flow path
includes a plurality of lateral division passages whose | ateral

wi dths are increased as the lateral division passages extend from an
upstream side to a downstream side and which are divided laterally,

and one the positive ion a t.he negativye i flows in each of the
| at er al [g§]vi si on ?&E@&@@éﬁ“ﬂe CH%BMQH F?ﬁ‘?e qgﬁlal?’iﬁ]e particle diffusion

device of claim 21, wherein one of the first and second ion
generation porti ondherain she lawaaly iaricpsng width foricsf has eplpeipt af thin passages
di vi sion passages or in a vicinity of an open end of each of the

lateral divi shadiatpalydiede exchar tia verticd] Idivisisn gessage 3AndThiatdralneidth of each

particle diffusion device of claim22,

of the thin passages is increased as the thin passage extends from an upstream side to a

downstream side.

[20] The fine particle diffusion device of claim 11,

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.

[21] A fine particle diffusion device comprising:

an ion generation device including a first ion generation portion that generates

one of a positive ion and a negative ion and a second ion generation portion that

generates the other of the positive ion and the negative ion;

a blower fan; and

an air flow path that guides, by driving of the blower fan, the ions generated by

the ion generation device to an outlet,

wherein the air flow path includes a plurality of lateral division passages

whose lateral widths are increased as the lateral division passages extend from an

upstream side to a downstream side and which are divided laterally, and one of the

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



wherein polarities of the ions generated by the first and second ion
generation portions are switched every predeterm ned period. [24] The
fine particle diffusion device of claim22, wherein the
positive ion flows in one of the lateral division passages adjacent
to each other and the negative ion fled-in the other of the adjacent
| at eral division passages. [25] The fine particle diffusion device of
claim 21, wherein the first and second ion generation portions
are arranged either in each of the lateral division passages or in a

Vi Ci ni t?/[%%ﬂ}‘ an Opel"heEfE% p?ﬁic?@tﬁ?fu%nﬁ@ﬁcé @ﬁc‘?ﬁﬁhldi Vi si on passages on

an air ow side, a e first and second i on generation portions
are alternately driwven. [26]..Th in article diffusion device of .

) aim 21 WG opk &F il B PR 1B Spplib oo Ruirredd cither
wal | having a curved suyrface portion and a right, | hayin curv
surface porti® ﬁa“éh@fd@ﬁtf@ﬁ‘ag g‘t"bi}\%} PASARACH O i@ yiciity efqan %?ﬁ‘(fﬂaﬁ’g r?aéhaggle
of the lateral division passages on an air inflow side are forned on
an upstream ditgral divissorpprssageoon amaieifloot $idgy a center of the curved

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

[23] The fine particle diffusion device of claim 22,
wherein polarities of the ions generated by the first and second ion generation

portions are switched every predetermined period.

[24] The fine particle diffusion device of claim 22,
wherein the positive 1on flows in one of the lateral division passages adjacent
to each other and the negative ion flows in the other of the adjacent lateral division

passages.

[25] The fine particle diffusion device of claim 21,
wherein the first and second ion generation portions are arranged either in each
of the lateral division passages or in a vicinity of an open end of each of the lateral
division passages on an air inflow side, and the first and second ion generation

portions are alternately driven.

[26] The fine particle diffusion device of claim 21,
wherein the air flow path is provided with a left wall having a curved surface

portion and a right wall having a curved surface portion and extends toward both sides,



[27] The fine particle diffiision device of claim21, further
conprising: vertical division passages that divide the air flow path
vertically, wherein the | ateral division passages are conposed
of thin passages that laterally divide the vertical division passages
on a side of the outlet. [28] The fineSbharticle diffusion device of
claim 27, wherein the ion generation device is arranged in one

of the verti cal ofty bsdsat thaksaaledividatongabReey orpa hir diflovabide aresfeaed of an
an air current flowing in one of the vertical division passages at an

upper por ti onpksedil &B@%ffa%glt@n%%%@ctﬁi 2B ofGHE E8REd Slu@MeNriidh e
verti cal dIVIgIOH passage ‘at the | ower portlon

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

[27] The fine particle diffusion device of claim 21, further comprising:
vertical division passages that divide the air flow path vertically,
wherein the lateral division passages are composed of thin passages that

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

28] The fine particle diffusion device of claim 27,
wherein the ion generation device is arranged in one of the vertical division
passages at a lower portion, and a speed of an air current flowing in one of the vertical
division passages at an upper portion is higher than a speed of an air current flowing in

the vertical division passage at the lower portion.



