Description Title of Invention: METHOD FOR PURI FYI NG | NSI DE OF ROOM
Technical Field [0001] The present invention relates to a nethod of
purifying an inside of a room in which positive ions and negative

ions are

used agai nst such microorganisnms (in particular, pathogenic

m croorgani sns) as viruses, bacteria, fungi, andvarious allergens,
whi ch are suspended in air or adhering to a wall or the like in a

person's
li ke, to

roomor work space and a breeding roomfor |ivestock or the
t hereby renove pat hogeni peetfgstior0f those m croorgani sns.

Background Art [0002] 1 n recent years, a technology of purifying air
in a roomiByees¥t thwghiiasi;t MEEHDONSORNBUKIEYANG @Nisans bP kdwvr oom has

grown in

use (see Patent Literature 1). For exanple, in an ion

di ffusing apparatus described in Patent Literature 1, an ion
generator for generating positive ions and negative ions is disposed
in the middhaiefi1aniaid path for releasing air currents to a space to
be purified, thereby emtting positive ions and negative ions to the

out si de
bacteri a

-[oppage. [ 0003 Fhesé@nSneehttied A Athe etSheehsRuseo @t Iigme

an inside of a room, in which positive ions and negative ions are
used against such microorganisms (in particular, péthogenic
microorganisms) as viruses, bacteria, fungi, and various allergens,
which are suspended in air or adhering to a wall or the like in
a person's room or work space and a breeding room for livestock
or the 1like, to thereby remove pathogenic effects of those

microorganisms.

Background Art

[0002] In recent years, a technology of purifying air in a room
by emitting positive ions and negative ions to the room has grown
in use (see Patent Literature 1). For example, in an ion diffusing
apparatus described in Patent Literature 1, an ion generator for
generating positive ions and negative ions is disposed in the middle
of an air path for releasing air currents to a space to be purified,
thereby emitting positive ions and negative lons to the outside -
space.

[0003] The ions emitted to the outside cause airborne bacteria
to be killed and wviruses to be inactivated, and hence the air in

the entire room can be purified.



to be killed and viruses to be inactivated, and hence the air in the
entire roomcan be purified. G tation List Patent Literature

[ 0004] [ PTL 1] JP 3797993 B2 Sunmary of Invention Technical Problem

[ 0005] I n conventional apparatuses provided with an ion generator, a
space purifying function utilizing positive ions and negative ions is
nmerely a supplenental function that foll ows such essential functions
of an air purifier and an air conditioner as renoving dust and odors
in aroomby a filter, and appropriately adjusting tenperature and
hum dity j.n a.room |In other words, those conventional products have
not been ‘de#ei68PeliSkth enphasis on the function of positive ions and

negative jons. .
Patent Literature

[0004] [PTL 1] JP 3797993 B2

Summary of Invention

Technical Problem

[0005] In conventional apparatuses provided with an ion
generat§r, a space purifying function utilizing positive ions and
negative ions is merely a supplemental function that follows such
essential functions of an air purifier and an air conditioner as
removing dust and odors in a room by a filter, and appropriately
adjusting temperature and humidity in a room. In other words, those
conventional products have not been developed with emphasis on the
function of positive ions and negative ioms.

[0006] For exan_lple, in the case of an apparatus provided with
an ion generator for generating positive ions and negative ions,
even when a room is as small as about 6 to 8 tatami mats, the
concentration of ions in the air in the room is about 2,000 per
cm® to 3,000 per cm® on average, and, even in the case of airborne
bacteria, only 90% thereof can be killed in a one-pass test.
Accordingly, in the case of virulent viruses typified by new avian
influenza and human influenza, which emerge with adaptations of
viruses, there is a fear that before the air purifier or the air

conditioner removes those virulent wviruses, the wviruses are



[ 0006] For exanple, in the case of an apparatus provided with an ion
generator for generating positive ions and negative ions, even when a
roomis as snmall as about 6 to 8 tatam mats, the concentration of
ions in the air in the roomis about 2,000 per cnB to 3,000 per cnB
on average, and, even in the case of airborne bacteria, only 90%
thereof can be killed in a one-pass test. Accordingly, in the case of

virulent wandgestbdPEd i Scb P NeWeRYI 88mb niéélrﬁ”’@;?qc%r!d human i nfluenza,
whi ch emerge with adaptations of viruses, there is a fear that before

the air pwoghijer or gdie aif cePLbhi GRRELABIPVESLM0SE Yh! Yl @fiune of

viruses, the viruses are transmtted to people 1n the sane room

space. [ QQQthEenStey BRSO LRCKA )Sngrkﬁ%ghﬂsdﬁf‘ir?g ¥ng;i'_m3 19 s amount

approxi mately 500 cnBof air 1n one breath during rest. This anount of

air is exdgnelys %@éﬂe_m%qugrﬁgﬁ (Rnda$BACE, WP IsWIBOfo 1 i rogg%e!fbom.

view of this, it conceivably takes at | east a few m nutes I viruses

spread ar [N LBy GOUY, be.
transnitgggQ?Sha%ggﬁg%qbg¥sgﬁH?%§?ﬂg&?oonlFh?gugﬁéﬁgghkﬁﬁnglPﬁFes fox

Accor di NGl sBs! BYELa BT AGIIRAk of er%ng\fsfﬁahggrggnvé f&bﬁ;gihngﬁ%%g e to

maybe to inactivate 99% or nore of es In about™ 1 utes

after t hﬁbeV:tEa'ﬁ%i@tfﬁj %Br%héﬁggﬁéggrinegﬁM& kﬁrégﬁ %%ggtg}?ﬂ in.

norovirus, it is said that the infection becones esta sh

i nocul at iQn.94iaReYt J0Qydhr Usese: Assud g Lhahc i fersr %Iigu%?:hﬁ?ggction

. oy ié% %
viruses in a rooﬁ] even 1f 9 %05E the viruses are renoved,

| eaves 1QQ,wvpe L&?§n?§?%!£@éjsa9%h§f So3b! bF UM AFs & hSko e hﬁ&ﬁ%&t%-

However, 1f 99.9% o e viruses are renoved In a short perio

tinme, th%ft%qaitﬂgngiyﬁgéléeéi)@rs%rgghy 10, which therefore results in a
significantly reduced probabilTty of infection. In summary, it can be

under st oqddoBat . 1 n. bhe ke ofskhSER BCRIAAUGN 2 1] ehenc s

£
merely 0.9% there is a sighificant gap between a remdval rate of 99%

and a rergak nkake; 8h 9% %stt%&)ﬁﬁ?% tQ&t?r%qjﬂoicg¥(a9£oﬁnéfcerxﬂcﬂﬁ'

[0009] O course, It is possible to /[ renmove 100% viruses or

bacteri a g s Sedd CahSsy YREt ﬁbﬁég{eeaf@io(?ﬁbqugug@s@lt Q%o(’nhbaéven

wi t hout adversely affecting hunman bodies 1n a room acts on suc

virulent j# r998e8£0EnBaGE BEdS (2 RAMbLEY! afni PAINRGRN180 viruses, and
thus there still remains a risk of infection. However, i1f 99.9%
of the viruses are removed in a short period of time, the remaining
viruses are only 10, which therefore results in a significantly
reduced probability of infection. In summary, it can be understood
that, in the world of viruses, even though a difference is merely
0.9%, there is a significant gap between a removal rate of 99% and
a removal rate of 99.9% in terms of the probability of infection.
[0009] Of course, it is possible to kill/remove 100% of viruses
or bacferia with chemicals. However, there has existed no method

that, without adversely affecting human bodies in a room, acts on

such virulent viruses or bacteria {in particular, pathogenic



m croorgani sns) and kills/renmoves those viruses and bacteria in a
short period of time, to thereby prevent infection to human bodi es at
a high level. [0010]Note that, in this description, the

m croor gani sns i nclude viruses, bacteria, nolds, and all ergens that
trigger allergic reactions in human bodies. Then, in a case where the
m cr oor gani sm causes an inconveni ent effect, such as a disease, to a
human bodyi crdurgakiaols pf amd ckddrsgyariveressthefervethidas asidpdhhogenicin
m croorgani sm Further, the inconvenient effect that the .

m cr oor gambhortausesdtal aihean tosheldsprefait edfeot asn patogenbedies
effect, and elimnation of the pathogenic effect is referred to as
renoval . dther eéfigihe levaacti vati on of viruses, killing of bacteria and
nol ds, nodifying allergens to elimnate effects thereof, and the like

correspontam®it he renoval tiodt paihogend cdefdreigits oof, M@ microorganisms
m croorgani sns. [0011]In order to achieve the above-nenti oned object,

t he presecliuteentinmsdias hearediage, molrid,t sl psDVEtesha fRihodr Ofger
purifying an inside of a roomwhich is capable of renoving a

pat hogenial leffgdet rebhcaigher 001 Banas Mddlias.f 0@Ren) anSBOthspewh&fk Ofhe
time. Solution to Problem [0012]1n order to achieve the

above- meniiared gebjient carsedrah ngdoaveheet esedct NVAIEH @R, at BEEEasS,

provi ded a nmethod of purifying an inside of a room including

oper ati ngcadra i lumah fdeBi,Nthis kind of microorganism is referred to as
pathogenic microorganism. Further, the inconvenient effect that
the microorganism causes to a human body is referred to as pathogenic
effect, and elimination of the pathogenic effect is referred to
as removal. Therefore, inactivationofviruses, killingofbacteria
and molds, modifying allergens to eliminate effects thereof, and
the like correspond to the removal of pathogenic effects of the
microorganisms. |
f0011] In order to achieve the above-mentioned object, the
present invention has been made, and thus provides a method of

purifyinganinside of a roomwhich is capable of removingapathogenic

effect of a microorganism in a room in a short period of time.

Solution to Problem

[0012] In order to achieve the above-mentioned object,
according to the present invention, there is provided a method of
purifying an inside of a room, including operating an ion diffusing

apparatus including an ion generator for generating positive ions




apparatus including an ion generator for generating positive ions 4
each including H+ (H2O m and negative ions each including O2 -
(H2O n, where mand n are arbitrary integers, and a bl ower for
delivering the positive ions and the negative ions, which are
generated fromthe ion generator, froma bl owout opening, to wdely
di stribute, wth a high concentration, the positive ions and the
negat i ve dachsinoledimap M’ OM.C8 vk negaceve wmiehyca pathagenj o, qtbers,
is renoved from an airborne m croorgani smand/ or an adhering

m cr oor gahiesm m 400 b3k rEurtigrargc Lot dgangs | andhe Y@santtornyeMtvéing
in the nmethod of purifying an inside of a room a concentration of

t he posi ttiheeposisiwnd onzeanégaid viegh0Nge i fom,r whichherd gendeadédthem
roomis set to 7,000 per cnB or higher. Wth this, it is possible to
renove t hiepabhogerdmteld,e€romod Klhavcaitr bpenAeny) rits &S dey yv98% ©Fibute,
hi gher in a short period of time. [0014] Further, according to the
present hitensildgh contdetr@aiieg ohe poditiivedi @k bAS tee Sfqatie8Mond
concentration of the positive ions and the negative ions in air of
the inside afrédie droamrbsk Blace) BReHO0y REHaCABgeRi bRt Yt Ferddies
it is possible to inhibit the growh of adhering nold spores.

[ 0015] Furitreer an acioiyatineg mi 0 r b g i BSE Rind/BY-C8H | Qihe Hifgt REcABS Fth i .
purifying an inside of a room a concentration of the positive ions
and the r@gasiive i or@udthed,r a@kotlend Nsd dehOfpdcRentoombst 86k, tih the
50, 000 per cnB or higher. Wth this, it is possible to renove the
pat hogennetabtect spofifenqiahanBedyi 68SLSrdi, 9% 3¥neenhirghesn idE &he
short period of time, and it is also possible to renove the

pat hogeniposatiest soné dde wdhekigagibaciens aibyuiIO0WOLhS inside of the

room is set to 7,000 per cm® or higher. With this, it is possible
to remove the pathogenic effects of the airborne viruses by 99%
or higher in a short period of time.

[0014] Further, according to the present invention, in the
method of purifying an inside of a room, a concentration of the
positive lons and the negative ions in air of the inside of the

room is set to 30,000 per cm?

or higher. With this, it is possible
to inhibit the growth of adhering mold spores.

[0015] Further, according to the present invention, in the
method of purifying an inside of a room, a concentration of the
positive ions and the negative ions in air of the inside of the
room is set to 50,000 per cm® or higher. With this, it is possible
to remove the pathogenic effects of the airborne viruses by 99.9%

or higher in a short period of time, and it is also possible to

remove the pathogenic effects of the adhexing bacteria by 99% or




hi gher. [0016] Further, according to the present invention, in the
met hod of purifying an inside of a room a duct connecting between
t he bl owout opening and the blower is included, the ion generator
i ncludes: a positive ion generation portion for generating the
positive ions; and a negative ion generation portion for generating
t he negative ions, the blast duct is provided with a flow aligning
portion fhirghsd.gning air flow ng through the duct upstream of the ion
generator, and the positive ion generation portion and the negative
i on gener@idid port i Pixrieier, distposaidngotasti® Meesfracadvapaibnf r oM the
each other in a direction intersecting a flow direction. [0017] Wth
this, twmeeasoexheridiyigg antitgildeoyt @ 66k ] AN duthatonfoctdhgab8Bwédh
which only the positive ions generated fromthe positive-ion
gener at i athepdlbi-ont fopemiandans e dloteWni£hmhetihetnedah ¥enksasor
generated fromthe negative ion generation portion flow, are forned
whi | e beiing:lspreed aapast tireN eRCHe®d edidm Jdia i €6k §Bnerating the
intersecting the flow direction. Therefore, ion |oss caused by
neutral i zeddiivef i @OSi bhie hogst Bndibe Grinkrea th 8RS IXRN cRerdy g¥RAESEIng
thereby enabling positive ions and negative ions to be diffused in
l'arge quaitd hgghBiv@e dneQMhé MALEkFeEN Ak, pA66Oa&E RA thoa HRwPE €S8 ng
invention, in the nethod of purifying an inside of a room a _
sect i oni ngRAN €8x fOri FaEcly ank NEl REnEeeRrbiign RO BL¥e byt GRRELAT RN
portion and the negative ion generation portion along an air current
i's providath dd@kQtoW t BntihtBe HHLit i a@AgdIIRG chOp8X¥t 88 dMd 3the
direction 6 of air currents flow ng through a blast duct, that is,
the area rdyadiivehiefl yeh8eapsi tdore ibansré| @¥6Edskd R Aol PeWbh&bed
only the negative ions flow, are sectioned by the sectioning portion.
Ther ef or espddtefi6m ehedsoraysed Hyi toe: Ut nakirgabt Ofy af rRAsHL byetions
and negative ions can be reliably prevented, thereby enabling
posi tive jamgjand negath i iisoNswd area sdekfars@rhefifi eheriloy Bnrbéf H&n,
guantity in the room

that is, an area in which only the positive ions generated from

the positive-ion generation portion flow and an area in which only
the negative ions generated from the negative ion generation portion
flow, are formed while being spaced apart from each other in the
direction intersecting the flow direction. Therefore, ion loss
caused by neutralization of positive ions and negative ions can
be prevented, thereby enabling positive ions and negative ions to
be diffused in large quantity in the room.

[0018] Further, according to the present invention, in the
method of purifying an inside of a room, a sectioning portion for
sectioning between the positive ion generation portion and the
negative ion generation portion along an air current is provided.

[0019] With this, the two areas formed to extend in a direction




[ 0020] Further, according to the present invention, in the nethod of
purifying an inside of a room a generation anount of the positive

I ons generated fromthe positive ion generation portion and a
generation anount of the negative ions generated fromthe negative

i on generation portion are each 1.5 mllion per cnB or higher at a
position distanced 50 cmfromthe positive ion generation portion and
t he negatdiveirxorugeerstatfowipar ttharughO828]1 W udy,s thp@stik| Vehé oNSea -
and negative ions are constantly generated fromthe ion generator in
abundancein thécabygnbpatité nepguasiviel v ensofsodnthdagat iareal @ASwhocheonly
easily distributed in the roomw th a high concentration.

- [ 0022] Furttheenegattos diargs tfd.otheaps esertiidnededyi tis ddte imat hgdpeftion.
purifying an inside of a roomfurther includes delivering an air
current fitemetbeebl tilioropessngaised wukstanéhetd )i harichoBEapositive
direction so that an upper portion of the air current flows wth a

hi gher bliawsuins peed tioapided cha e keonably $peednebda dHWRILYPEKAH Dihg

of the air current. [0023]Wth this, an air current bl own out from

t he upperpgzdrtivenichs and negative ions to be diffused efficiently in large
quantity in the room.
[0020] Further, according to the present invention, in the
method of purifying an inside of a room, a generation amount of
the positive ions generated from the positive ion generation portion
and a generation amount of the negative ions generated from the
negative ion generationportionareeachl.5million per cn® ox higher
at apositiondistanced 50 cm from the positive ion generationportion
and the negative ion generation portion.
[0021] Withthis, positiveionsandnegative ions areconstantly
generated from the ion generator in abundance, thereby enabling
positive ions and negative ions to be easily distributed in the
room with a high concentration.
(00221 Further, according to the present invention, the method
of purifying an inside of a room further includes delivering an
air current from the blowout opening in a substantially horizontal
direction so that an upper portion of the air current flows with
a2 higher blowout speed compared to a blowout speed of a lower portion

of the air current.

[0023] Withthis, anaircurrent blownout fromthe upper portion




of the bl owout opening at high speed serves as an air curtain, and
ions contained in a slow air current in the |ower portion are
supplied to a | ower portion of the room Therefore, the ions are
prevented from being diffused upward by the air curtain, thereby
enabling ions to be widely distributed in a space in the room bel ow a
certain height froma floor surface (for exanple, approximte height

of a per somxhwi bhowdier apexendgei! hofROspet GeRGBBLIALN0N: Pl 2080 Hed
cnB . Advant ageous Effects of Invention [0024] According to the

present ijvieNtdDtaindd 15 apassi Dl ect BréeioN & heleweat fioaeninta &f kagb1 oéa
the mcroorganismin a short period of tinme in the room Therefore,

the preseny al Duvwt iger thehpst Rhevesdml Nfraekkepr&A4IRAIBYs i@ prevented
pat hogeni ¢ m croorganisnms in the room Brief Description of awi ngs

[ 0025] [ Flfzonl beARQr apechsy® Wheivd Hng%héahiiﬂgc@ﬂtéiQﬂ HrlefirdBlNEnabling
apparatus according to a first enbodi nent of the present invention.

[FIG 2] /A d6 el 8on@lai gk @bt b4Shr Atdpaetet 1¢ than-glf bUSLPG certain
apparatus according to the first enbodi nent of the present invention.

[FIGS. 3lnAdiarremew €56z suddlcd (3¢ axghdle VigWHiGatd ABlght of

illustrating structure of ion generators of the ion diffusing

appar at Uss aeg96d} NG thothdardveSheRIDOHLMERN 86nddie RIESBNGE i1V BBDI 9L
[FIG 4] A side sectional viewillustrating a duct of the ion

di ffusi ngg@pparatus according to the first enbodi ment of the present
invention. 8

Advantageous Effects of Invention
[0024] According to the present invention, it is possible to
remove the pathogenic effect of the microorganism in a short period

of time in the room. Therefore, the present invention helps prevent

infection caused by the pathogenic microorganisms in the room.

Brief Description of Drawings

[0025] [FIG. 1] Aperspectiveviewillustratinganiondiffusing
apparatus according to a first embodiment of the present invention.
[FiG. 2] A side sectional view illustrating the ion diffusing
apparatus according to the first embodiment of the present invention.
[FIGS5. 3) A plan view (FIG. 3{a)) and a side view (FIG. 3(b))
illustrating structure of ilon generators of the ion diffusing
apparatus according to the first embodiment of the present invention.
[FIG. 4] Asidesectional viewillustratingaduct of the iondiffusing

apparatus according to the first embodiment of the present invention.




[FIG 5] Aplan viewillustrating a | ateral-w dening portion of the
duct of the ion diffusing apparatus according to the first enbodi nent
of the present invention. [FIG 6] A block diagramillustrating a
schematic configuration of a control systemof the ion diffusing
apparatus according to the first enbodi nent of the present invention.
[FIG 7] Aflow chart illustrating an exanple of processing steps of

operation[mfc.t e nop1dhf¥ush N ARRAALHS hN1aReAl1-8F AL ndf bﬁﬁtﬂ&geﬁf
accordlng to the first enbodi nent of the present invention.

A timng wharduf off itve Sbanalgrhbatq aispd s R e2RERG! thNPKL Sff’]_fét
and PC2 fromrespective out put |nter?aces in the alternate drive nod

of the i asmuldiliesicnerappargtdsemCGRdhRgoho the first enbodi ment of
the present invention. [FIGS. 9] Explanatory diagrams illustrating

how posi t jps.i QNS a2BUcARI 4 Ear Q.'lsluslt@é@:ﬂﬂ thrQuahatic configuration
| ateral | y-separated paths are delivered to a roomin the al te?nate

drive nmodsr of gtolaerb@nsgsﬁérwsw&}?eoa%aeﬁfagﬁ% da};%xta%u}t?hscwé{ng to

enbodi ment of the present invention. [FIG 10]° Afl ow

i |l ustratifyg ansexaRBb&iREnPIACRIR BT SLRPS: Qe pPEIALI ON of the ion
di ffusing apparatus in a full drive node accor ing to the first

enbodi mentref. then RriesLBhatAVENLIQathh I gk L gt
drive S|g%als tEat are |n%ut to theagénPS% I npat l% PCt an %EEQS St?ﬁs

the respegt iperabi Bulod RLEr{SC&H drlsiRg dphdr rﬁdﬂg}’?n”&ﬁi%}l Ve rhl€el @ ve

di ffusing apparatus according to the first e ment t he present

i nvent i ohodemhGeotd] nd\ne & edleaRal-OF Vet AALAML bEUSLE &Aoo, Posi i, ve

ions 9
[FIG. 8] A timing chart of drive signals that are input to control

inputs PCl and PC2 from respective output interfaces in the alternate
drive mode of the ion diffusing apparatus according to the first
embodiment of the present invention.

[FIGS. 9] Explanatory diagrams illustrating how positive ions and
negative ions flowing through laterally-separated paths are
delivered to a room in the alternate drive mode of the ion diffusing
apparatus according to the first embodiment of the present invention.
[FIG. 10] A flow chart illustrating an example of processing steps
of operation of the ion diffusing apparatus in a full drive mode
according to the first embodiment of the present invention.
[FIG. 11] A timing chart of drive signals that are input to the
control inputs PCl and PC2 from the respective output inte_rfaces
in the full drive mode of the ion diffusing apparatus according
to the first embodiment of the present invention.

[FIG. 12] An explanatory diagram illustrating how positive ions




and negative ions flowing through the laterally-separated paths are
delivered to the roomin the full drive node of the ion diffusing
apparatus according to the first enbodi nent of the present invention.
[FIG 13] A perspective viewillustrating a wind blow ng state in the
room of the ion diffusing apparatus according to the first enbodi nent
of the present invention. [FIG 14] A diagram show ng results of

nMeasur i NandMrdyai89ar doh® A MeMd GRdkroRbBNERD Picddd31 1 3epArated paths
concentration of ions fromthe i'on diffusing apparatus according to

the firstsenhadip@pdy 0b ttﬂéercswﬁﬁrﬁhé BYeNLr99e mdde! &F t%@m% Elhesu@m
showi ng results of neasuring, with regard to a horizontal plane E of

FIG 13, 4o Goneeiidoaid ng t@ft HOPSr I O NGnd b AL hd 5§bggn@eﬁ[@é§££én

according to the first enbodi nent of the present iInvention

16] A | ongifdldhRal A Hd8p %%EE{rQ”x?iev}’ '1§Wu51c£5'§$1{§‘ta1 anﬁtk‘ii&tflq{rf sehe8Nin

air purifying apparatus according to a second enbodi nent of

present I#eMUdd of [hkGioh/bhiArhL Oy ¥ ;?é’iéalﬂds“ &'E:%E:Bﬂﬂg %BUEEé”f-

a main part of the air purifying appara us according to’the secon

ebodi ekl {8 PEESEAL LANENK QverkELG 18] ASi de view

illustrating structure of ‘a main part of the air purifying apparatus

accor di ng;gg; t ﬁ%]sﬁ 9 gbgﬁgb Pls dﬂ%\/%’feﬁ qu}:ﬂy tv.gj)% rEEL@ to

19] A front Vi ew (FIG a si |ew

P11 ustratd nge,stilgt gmgnef | o9 genenat, Ossceﬁcéﬁ@réamrp%@ i%h9£10n the

ion diffusing apparatus according to the first embodiment of the
present invention.

[FIG. 15] A diagram showing results of measuring, with regard to
a horizeontal plane E of FIG. 13, the concentration of ions from
the ion diffusing apparatus according to the first embodiment of
the present invention.

[FIG. 16] A longitudinal side sectional view illustrating structure
of an air purifying apparatus according to a second embodiment Qf
the present invention.

[FIG. 17] A front view illustrating structure of a main part of
the air purifying apparatus according to the second embodiment of
the present invention.

[FIG. 18] A side view illustrating structure of a main part of the
air purifying apparatus according to the second embodiment of the
present invention.

[FIGS. 19] & front view (FIG. 19{a)) and a side view (FIG. 19(b)}

illustrating structure of ion generators of the air purifying

10




apparatus according to the second enbodi ment of the present

invention. [FIG 20] A sketch used for measurenment perforned in a
roomon air blown out froma bl owout opening of the air purifying
apparatus according to the second enbodi ment of the present invention
which is - placed on a floor of the room [FIG 21] Data indicating
results of neasurenent on an anobunt of ions in air for respective

nmeasur eMyHpRakaLs Mcdud@ng2Go {4 GseddhaAck®BaihyfE Nale FEr Hresent

sectional view illustrating structure of an ion emtting apparatus
accordi ng dwndibhird enbodi nent of the present invention. [FIG 23]
A longi tudinal side sectional view illustrating the structure of the

ion em ttﬂm.a@@ﬂr@%%%f‘:%ﬁc%ég 'ﬁgrtﬁeéﬁﬁé@r{tdfggﬁ&qﬁé@ﬁh frdd€on air

present invention. [ 4] A front view ilTustrating

partial | ys10int bad SLEMCE Wofud QBeBSAS! 8k OF Se Of; o @%ﬂi%gnitﬂa} %@' Dfatus

apparatus according to the third enbodinment of the pres ntion.

[FIG 25];Advalihg @@oawgeea‘;ﬁ&%o%&&e%f&fac@ieeﬁrégéﬁt af, %ieg%%x which

real i zabl e by a technol ogy of the present 1nvention in positive

ions and jnegati-ug bans AfSodisd khRutedyin a roomw th a high
concentration. [FIG 26] An explanatory diagram of a nechanism for

gener ati ngROShh VEat OIS ARL tIRGALLENEL L OUF measurement on an amount of

ions in air for respective measurement points of FIG. 20.

[FIG. 22] A longitudinal front sectional view 1llustrating structure
of an ion emitting apparatus according to a third embodiment of
the present invention.

[FIG. 23] A longitudinal side sectional view illustrating the
structure of the ilon emitting apparatus according to the third
embodiment of the present invention.

[FIG. 24] A front view illustrating partially-omitted structure
of ion generators of the ion emitting apparatus according to the
third embodiment of the present invention.

[FIG. 25] A table showing effects and efficacies that are newly
realizablebya technoloéy of the present invention in whichpositive
ions and negative ions are distributed in a room with a high
concentration.

[FIG. 2¢] An explanatory diagram of a mechanism for generating
positive ions and negative ions.

[FIG. 27] An explanatory diagram of a mechanism in which positive

ions and negative ions inactivate an airborne virus.
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[FIG 2¥] An explanatory diagram of a mechanismin which positive
ions and negative ions inactivate an airborne virus. 11 [FIG 28] An
expl anatory diagram of a test nethod and a device, with which a
reduction effect against infectivity of avian influenza A viruses
subtype H5N1 to cells was exam ned after positive ions and negative
ions were applied. [FIG 29] An explanatory diagramof the TCl D50

met hod, WP-Gh bR janhyPkGBhn HUA M Hil0RaRBL P08 {08t HdSd BhACH! Mddce,

[FIG 30] A graph show ng rel ation between the concentration o

positive v&i@?}swlgﬂ%% Qe:%_@lhic\fgoﬁ%&%e@@dagaaﬁnisefi%eic‘%@_vri%gf%@ﬁingﬂfltllzel:rga

preval ence rat chi cks, which was obtained through a test of

31. [FIG ; e di f ; ; iC
W L0 i Ch B TR RCT Ot TA SOo BEL oS r g I oF o Foghva A o

viruses syhiype HING i?ngghggfﬁﬁ%?i%§?nined after positive ions and

negative 1o0ns re applie A graph showi ng an exanpl e of

relati on Petaeonani Lys SONSN 1ALLINADH Bl | FERASH] HRChBLS Bhich 1s

chi cks. cription o

a typical evaluation method for virus infectivity.

[FIG. 30] A graph showing relation between the concentration of
positive ions and negative ions and an infection rate/antibody
prevalence rate of chicks, which was obtained through a test of
FIG. 31.

[FIG. 311 An explanatory dizgram of a test method and a device,
with which a reduction effect against infectivity of influenza A
viruses subtype H3N2 to chicks was examined after positive ions
and negative lons were applied.

[FIG. 32] A graph showing an example of relation between a virus

concentration and an infection rate of chicks.

Description of Embodiments
[0026] Hereinbelow, representative embodiments of the present
invention are described with reference to the drawings.
[0027] <First FEmbodiment>

FIG. 1 is an external perspective view illustrating an ion
diffusing apparatusraccording to a first embodiment. An ion
diffusing apparatus 1 has leg portions 2a provided to left and right

ends of a housing 2, and is placed on a floor surface of a room.
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[ 0026] Her ei nbel ow, representative enbodi ments of the present

I nvention are described with reference to the drawi ngs. [0027]<Fir st
Enbodi nent > FIG 1 is an external perspective view
illustrating an ion diffusing apparatus according to a first

enbodi ment. An ion diffusing apparatus 1 has |eg portions 2a provided
to left and right ends of a housing 2, and is placed on a floor

surface @f pact88M opehiry ROOVOUL OPRINANG 019 FSot AL pho+ ok ORtihe
upper portion of the housing 2. [0028]FIG 2 is a side sectional view
of the iepRudihfusing apparatus 1. A bottom surface of the housing 2
I's provided with a suction opening 3 for sucking in air in the room

A bl over (go2ehi ch i spepver ed i diha NeYIbRE) 58 e SicBROSEH dffising
| ower portion of the housing 2. The blower 5 includes a cross-flow

fan, whi %@;Jaj%a&egalii oaabbxt%iymaﬁie %_fpﬁﬁgﬁgaﬁir{be% R r8Pdadl ansn

air froman air inlet 5b into the housing 5a from@a circunferenti al

direction ahotobAloRlARS o oL ShoWMbg Whi g iAChAL Gl al h LIOMAT,

air outlet 5¢c Iin the circunferential direction of the rotor

g\lnoag g Wlieh fs IoRTRY HEh RERVESTG N SHETd QPARENI NG $o7RY AdiE ion
of the housing 2. The blower 5 includes a cross—-flow fan, which
is rotationally driven at a predetermined rpm, and draws air from
an air inlet 5b into the housing 5a from a circumferential direction
of rotor blades (not shown) while discharging air from an air outlet
5c in the circumferential direction of the rotor blades. An air
filter 4 is provided between the suction opening 3 and the blower
5.
[0029] The air outlet 5¢ of the blower 5 is connected to the
blowout opening 10 by a duct 6, through which an ailr current from
the blower 5 flows. The duct 6, which is integrally formed with
the housing 5a, extends upﬁard while bending forward, as 1llustrated
in the figure. The duct 6 is separated in a vertical direction into
a plurality of vertically-separated paths 11, 12, 13, and 14 in
the stated order from the top. Hereinbelow, the direction of air
currents flowing through the vertically-separated paths 11 to 14
of the duct 6 is referred to as "flow direction (direction of arrow
A of FIG. 5)", whereas a direction intersecting such a direction
as described above is referred to as "direction intersecting the

flow direction (direction of arraw B of FIG. 5)".
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[ 0029] The air=outlet 5c of the blower 5 is connected to the bl owout
opening 10 by a duct 6, through which an air current fromthe bl ower
5 flows. The duct 6, which is integrally formed with the housing 5a,
extends upward while bending forward, as illustrated in the figure.
The duct 6 is separated in a vertical direction into a plurality of
vertically-separated paths 11, 12, 13, and 14 in the stated order

fromthe foamoiHer ei Nhel QU ka1 8L 8654 AL Rk FUISEHS dhleaW i
t hr ough t%e vérticalIy-segéﬁatedypaf%s 11 t£%14 of éhe dﬁ%?ﬁ%%?gve s

referred digRsedl bQVaHihRE 0Rrbdhfedd A QlicabEoMhd WiowehrCs, Sind the
whereas a direction intersecting such a direction as descri bed above
is referrgd i@ 2% g j Itensechkng; f isreqh |

(direction gﬁ 3rr%m?%?§§%$%§£ﬂﬁgﬁ'?ﬁ1@55?88%%%%ﬁ%9¥%E€fcgﬁ%ggiiﬁa?%ﬁﬁh

path 11 pogictd QNEL,RROVE deS TS PYS 86,001 8P= P er Tﬁiarkgm&ftee gnghgelo

of the blower 5, and the vertically-separated path 14 positione

bel ow i s i spased QR 13" IJRGEELECURLELEREEN I flE Ofo t hen bl Oaég]gl%éctme

bl owout opening 10 1s vertically separated corresponding to

respect i %fﬁ%&hg%gxpélg%@é@t sdcipat hs %& t0 14t1?é{lﬁafbyo£ﬂﬂﬂ NGoening

openi ng portions 10¢, and 10d.” Each o

verti cal Iﬁv(a_- qgﬁgaﬁ@&i’ ﬁ.@i)bsld'r;, éﬂgllldod.s E%%o%gghg\’ivteq:t"icallyés%%a%%ted

vertical - ening portion 7 dn at'era ni ng portion

upstreamssige and Hn 4a; doynss cFeQ:muiicHeaf. %%%H%%&L%Eh¥ni1?§§>_®rlt§oﬁf7 and

i
whi ch are described | ater. AJIomer wal the vertica Separate

path 14 iélQE@f’éﬂ-ﬁﬁd@r{iﬁbgggé%% mﬁ{bctaéﬁﬁ‘é’@}eérg es%%ﬁﬁ&éﬁ%?&o%sé@@ﬂ

surface of a holding ne I S provi I on generation

portions JL{A ansﬂechcinfel%,f LEst; 108 90NN ALQE &617.38&?5 o %1%&?2; ati Q.

portions 18A"and 186 of a 'second ion generator ee

[0031] FI Ga13 bLE ﬁ@%&tiEQﬁ&tﬁ%fﬂédﬁgaﬁhrwﬁg gr%i&é}?wiiggf%%c %%

generators according to this diment. The 1on generators

i nclude: g Rakhoph) 1A 4O1I8RB68L1 AN “ﬁ’?’%ﬁiﬁ???ﬁ‘é@t‘ﬂ@% ?\é\%d%??%&ﬂber

apart fromeachother in the direction i ection

and a paiyg,ofhtBE 10D FERGEAL ] O AL 5@&&::4-.%@&%&?@@ drAPR7E of
fromeach other in the direction intersecting the flow direction; a

pover feedimngspoy&h Aedditccshewning Oiror@%@nléirﬁgiéiﬁléc?ﬁﬁén% 588 508 188
generation portions 17A, 176, 18A, and 186; and the hol di ng nenber 19

for hol digyg ot RecbAR gsResatd QA PORG 988 1Ffe. 193, 18A, and 183 and

t he power feedi ngportion. \Wen the power feedingportion 14
10031] FIG. 3 is a plan view illustrating structure of the ion
generators according to this embodiment. The ion generators 17 and
18 include: a pair of the ion generation portions 17A and 17B spaced
apart fromeachotherinthedirectionintersectingtheflowdirection
and a pair of the ion generation portions 1BA and 18B spaced apart
from each other in the direction intersecting the flow direction;
a power feeding portion (not shown) for applying voltage to the
ion generation porticms 17A, 17B, 18A, and 18B; and the holding

member 18 for holding the ion generation portions 174, 17B, 18A,

and 18B and the power feedingportion. When the power feedingportion
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applies voltage to the ion generation portions 17A, 178, 18A, and
1813, the ion generation portions 17A and 178 perform corona

di scharge, to thereby generate ions. [0032] The iongenerationportions
17Aand 17B i ncl ude di scharge el ectrode projecting portions 17Aa and
17Ba having a sharp pointed shape, and induction el ectrode rings 17Ab
and 17Bb respectively surrounding the discharge el ectrode projecting

portions abAd eandoliHe @dN€hé heodligeahabgeoelRatdicde PYR) ectd,Ndsa, and
portions 17Aa and 17Ba are disposed in center portions of the

i nduct i on g, ecid Q&?%éﬁé‘ﬁtijo%ﬂ%n%?m al EEPEELLYSIN coFB8a HPBcharge,
generation portion 17A generates positive ions, whereas the ion

generati ap RN ddBcpeNeryas negative ions. The sanme applies to
the ion generation portions 18A and 188 of the second ion generator

18. Thus,dowe]i on geped 8bh §8noRL L1 Hpd:BA HRNEMBLEP1 POShEL V& 808Sharge
whereas the ion generation portion 188 generates negative i1ons. Note

that, an di1QR+3@E805r AR dtAhq088LCEd 0 18R, 3O B i1y A%ﬁ%ﬂ%&lﬁﬁéeﬁﬁ

anount is di sposed downstréam of the ion generation portion

the flowd#RSt @R ﬂ@@é@ﬂh%ﬂacrt%dgogiﬂggeflﬁtg;arﬂ é@@ﬂ tBspsecand v

ion generator 18 are nounted on the | ower™ wa

vertical Im&%&@&@hgdtmms%ﬁaraadeié”&;&?&er p?hi £BL1 AL HARNYHAL !L%‘al gRd

portions 17A and 173 and the pair of the i10n generation portion

o i R SR EREL S SERORRL R LR L ELASEL LR, g
mount ed to-d Reshowes MRldent®r portions of the induction electrode rings
- 17Ab and 17Bb, respectively. The ion generation portion 17A
generates positive ions, whereas the ion generation portion 17B
generates negative ions. The same applies to the ion generation
portions 18A and 188 of the second ion generator 18. Thus, the ion
generation portion 18A generates positive ions, whereas the ion
generation portion 18B generates negative ions. Note that, an ion
sensor 20 for detecting an abnormality in ion generation amount
is disposed downstream of the ion generation portion 178 in the
flow direction.
[0033] The first ion generator 17 and the second ion generatoxr
18 are mounted on the lower wall of the vertically-separated path
14, and the pair of the ion generation portions 172 and 17B and
the pair of the ion generation portion 18A and 18B are respectively
disposed at positions intersecting the flow direction in which air

flows.

[0034] The ion generators 17 and 18 mounted to the lower wall
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of the vertically-separated path 14 are of cartridge type, and are
bot h hel dbya si ngl e hol di ngnenber 19. Repl acenentofthe cartridge is
performed when the ion sensor 20 has detected an abnormality in ion
generation anount or when a predeterm ned replacenent date has been
reached. The pair of the ion generators 17 and 18 are spaced apart
fromeach other in the flow direction, and are disposed in parallel
such thatof htepodatiddds/-glephltetéagatth LomPeREr @diideer tipas aaldeare
opposite to each other. In a state inwhich the cartridge is nounted,
t he upperbsih hareboh titeleddidiggimmer 119, | RepOStdnatess ahetth@tridge
notches of the lower wall of the | owernost vertically-separated pat%
14, whi chislpavibrtiee iwhBngener sirn erpeit LoNsad 7detddifhd B3AabaBend 8By
of the first ion generator 17 and the second ion generator 18 to be

exposed tin drn §shdeavion RMUBE DL athlet- 5 P AIREMEAER Hdb 1 aldtenahRP8Ete
surface of the holding nmenber 19 is curved along the flow direction,

and four mosbékarsathedeofrTHROsd BspoRdenior fehdta iy UPRBEAlY £Fe spaced
portions 17A, 17B, 18A, and 18B each have an openi ng 19a. [OOSS]Rbte
that, in dfds eradedERtotKRSaN PhEOM dww Dinert i0h, 2akdSe-d HiWpbghdt e
hol di ng menber 19 holds two ion generators, but structure in which
three or paf£l1dn GRIMCAHEEr $hal folekteidy de el ety LRar @B%eration
increasing the number of ion generators disposed in parallel while
bei ng spasest iapayd rd 6990 LAt OEdEr ot Het he 1hl O did Belh 0 th00361Ft &e
26 is an explanatory. di agram of a nmechani smfor generating positive

i ons and negatihved) @hs ufbdiositfyce veligRol 8id®meRBRE 11805 & Qokhei besy
generation portions 17A and 18A, where water nolecules in the air are

el ectri cadt yhdacoopesed tha 1pvaghi 11edH QS 1 sweHeat Ryr18lRalil-6eparated
di scharge, and hydrogen ions 1-1+ are mainly generated. Then, water

ol ecul espdtth tiig ahlichOYT BgA ehar 08Rdydile-panrer abedhyds ogel) 198, 1sa,
t hereby form nga stable, positively-charged cluster ion HE(H20).. A

negati ve ard t@geof srpEhist idh thReifoOaTerali e BeEbh@NSONL §8nafdtor
186, where oxygen nolecules in the air are electrically deconposed in

pl asma r elf apsbhe reaicaddoyo elrechiiGe dSehargsstidkd 19xyepari 068 JA32h a4 e
mai nly generated. Then, water nolecules in the air aggregate around

t he genermiedporygeair faar of eieehyldidgimegbarsiBbkecurved along the flow
negativel y-charged cluster ion 02-(H20)11- Here, mand n are

arbi trarydirdegens. and tthut desttifis othetdef "@OIelsbvading” tbetrs sido

a positive cluster ion, whereas the "negative ion" refers to a

negat i ve ginistaar dnoporhidbestzi, geEnenandioanafl 1P@séddiy @aaed anegpbhivgy

cluster ions has been validated by tinme-of-flight mass spectronetry.

[ 0037] Fl @927 is an explanatory di agram of a nechani smin which
[0035] Note that, in this embodiment, description is given of
a case in which the holding member 19 holds two ion g¢generators,
but structure in which three or more ion generators are held may
be employed, thereby increasing the number of ion generators disposed
in parallel while being spaced apart from each other in the flow
direction.

[0036] FIG. 26 is an explanatory diagram of a mechanism for

generating positive ions and negative ions. A positive voltage is

le




positive itons and negative ions inactivate an airborne virus.
Positive ions and negative ions are sinultaneously emtted into the
air, and then aggregate around the surface of an airborne

m croorgani smto surround the mcroorgani sm Then, positive ions and
negative ions conbine to each other instantaneously and generate, on
the surface of the mcroorganism [-OH (hydroxyl radicals) and H202
(hydrogerppereyi €8) thd Bdh aRNLGREAJpIBA s WA Ghaaneaachh¥ee water
speci es having extremnmely high oxidation power. Consequently,

prot ei ns RN etheesund 26 Hfr bhe méd&qr&amy%@@f@o@%@om%%@mﬁhf%s

chem cal reaction, resulting in suppression of activity of the

M Cr oor gaieafed! Byaddbbt e &DScHYEEOXYEnd adiaedle8NdoR¥dEO08Re mainly
per oxi de generated as descri bed above are known'to have the property

of deconpesicRatREOr HRIMONERES hdldM@eal In tHWA: rBYgHNRHAL LBGund the
posi tive ions and negative ions and then discharging those ions from

the bl owQuhe2ReBHRGaL8geht ohS tPeSELYIBrhOnb BRTELYRL §08KERGEDS-charged
viruses, kill bactéria and nold, or renove odors in the room [ooéﬁ]

Not e thatsi@sedesshi Red Al er a ideddas vReeB 169981 § Fed b DAl4 tHE the ion
above-mentioned action of positive ions and néegative ions produces a
hi gher efgﬁfe%&a%oﬁ%mmnw@tan@wé, ISl &dié'& ﬁ‘lbﬁ.ebﬁlé?q_rrﬁgﬁs%ir
For exanple, it has been denonstrated that reduction in infectivity
of avi an AjRf byesza AT HeRschbENA iipabowt & :Bhautessisy 9% Wi
the concentration of ions in the air I's approximtely 7,000 per cn8,
and is | MLRWedqk? S Veyenibhe @Pn&ﬁﬁhﬁﬂhﬂgﬂgéﬁefé%éaJSThQB[ ,

to 50,000 per cn8 or higher. Further, it has been found for the first
time that,ovenithe: goprentsatd e%fatleoga??%ﬁd Y QerERbeLY égygéw R,

CMB or higher, the growth of adhering no spores can be inhibited.

As for t%e%@g[v,eféﬁmﬂgoae&aim@,%@@J@Eﬁlﬁréﬁﬁagd@uﬁe&%&; 8 (@o) ..
anount of posifive ions and negative ions froma single ion generator

| s appr oterat ehy ahdSnThté | &P P6Fa 68 MWagR-IEaASH gGhial q@sBPEHELISN, the
di stanced 50 cmfromthe ion generation portion (approximtely 4.8

m | 1ion peosqR8vati o "RATerstd £hss ANLRIC Abs P soWhlikdhd 55 aile eXbd SR}

| arge nunber, and hence the ion generators-17 and 18 are devi ces

sui tabl e ffopm pREALEI ¥ O AR +1Ge E0RSEMN IRt ONyOfe 11905 | BehB8at DOMNJIO
such an effective concentration as descri bed above. [0039]FIG 4 is a

si de sectdgyialivéi exhdl IntsddalienJcsGHeaBt Iieonst r HeEUrsef thReidHetq 6.py
An upper wall 60 and a | ower wall 6D of the duct 6 include curved

surface POk-@FS FORGARAINDEs dsRaCidetely. Respective wall surfaces
formng the vertica?ly-separated paths 11 to 14 are curved al ong the

upper walioggijand therd operi swad bxSDanansk A P8R aAR8M in which

positioned in the vicinity of the blower 5. th this, the
vertical Igbssepakati@pspalnls nkhakQvid idn8 fiakbedvioe exhendrbsone therus.,

vicinity of the blower 5 to the bl owut opening 10
Positive ions and negative ions are simultaneocusly emitted into
the air, and then aggregate around the surface of an airborne
microorganism to surround the microorganism. Then, posit:i-.ve ions
andnegative ions combine to each other instantaneously and generate,
on the surface of the microorganism, [<OH] (hydroxyl radicals) and

H;0; (hydrogen peroxide) in an aggregating manner, which are active

species having extremely high oxidation power. Consequently,
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[ 0040] Referring to FIG 4, in the vertical -w dening portion 7, a
space between the upper wall 60 and the | ower wall 6D of the duct 6
is made wider in the vertical direction on the downstream side than
on the upstreamside. Wth this, the air current is spread in the
vertical direction before being delivered fromthe bl owout opening
10. Each of the vertically-separated paths 11 to 14 is nade wider in
t he vert igatadinseet tbr irfishe dbwhstmisamsigde ishareotdetdrepepst tRadugh
side, having a cross section of a flow path forned in a slit shape in
whi ch a witdiidal treeclkavey ateshhlteiotd dm i sumitefsisebanbFy abat get ¢ ospaties
to awdth in a height direction. For this reason, upper and | ower
wal | sur frdgecafganbhemnt eshecadaiet at,t itdad Ihydepglatredipal handlhy@rdden
have | arger areas brought into contact with air currents flow ng

t hrough terchicle denduitrg 40dehtsibed absvpese @it 0o MRreathd préperty
vertical direction the air currents flow ng through the 19

verti cal lof skpampbednpabfisr ldorpprikhts tihotthecaisi NTHuUEE &l geHerenisg
to flow away fromthe upper and | ower wall surfaces. [0041] The

| at er al - waeniiivg ponki and Snégmtpos tichsedndownet reiyoefrgiing those ions
vertical -w dening portion 7, and has upper and | ower wall surfaces

t her eof etentbd hlovwwul apatimmnoerif rienpbei widgeocoinddteivate airborne
vertical -wi dening portion 7. FIG 5 is a plan view of the | owernost
verti cal lwisepar,akedlpasbtddia land heidat eratemdeidagspant £B8 Boom.
space between a left wall 6L and a right wall 6R of the duct 6 is
made wi def00381t he | afetalthditr, eaki aason bdie 1dawnst L €ams bdent BaAL Pfned
the upstreamside. Wth this, the air current is spread in the

| at eral dirascthenthefomnenbeongd deltiiver efl posomi o e disound tneepanivegi diks
[ 0042] Thel at er al - wi deni ngportion8includes | aterally-separated paths
8a t o 8h roonsidetsutedigferiefifecnass ovhpaidiseairatned &F isepanat thg air
each of the vertically-separated paths 11 to 14 further in the

| at eral dig gntremsedNowFot hexamaller, alt ik d éveienglpardstarat8dithat reduction
conceptually separated into four pairs of paths in the direction

i nt er sectiminfdet fticdy off aetdn dnfbyepsa Aivilgubae (dN1acartbout 10 minutes
| ateral | y-separated paths. Specifically, there are conceptually

provi ded i& PPRsvhemtthepabnc@itiaici ardiofgibas emalthy- separsatedrpaithst Sa,
and 8b, a second path pair 82 including laterally-separated paths Sc
and 8d, & t0fi0r gepati’,pahd B8 impaiowednyo | $1.©2%akhygn separahednpabbsoBe £
and 8f, and a fourth path pair 84 including |aterally-separated paths
8g and 8h.ons is increased to 50,000 per cm’ or higher. Further, it has been

found for the first time that when the concentration of ions is
approximately 30,000 per cm® or higher, the growth of adhering mold
spores can be inhibited. As for the above-mentioned ion generators
17 and 18, a generation amount of positive ions and negative ions
from a single ion generator is approximately 1.5 million per cm?
when measured at a position distanced 50 cm from the ion generation
portion (approximately 4.8 million per cm® at a position distanced
25 cm), which is an extremely large number, and hence the ion

generators- 17 and 18 are devices suitable for maintaining the

18




[0043] I n association with the four path pairs, four cartridges 20
each having a single holding menber 19 holding the pair of the ion
generators 17 and 18 are nounted side by side in the direction
intersecting the flowdirection. Wth this, for each of the path
pairs, the first ion generator 17 and the second ion generator 18,
whi ch are spaced apart fromeach other in the flow direction, are

di sposed cpelnthat i bh PRI 14 k@S ARl 86 ishicB5PE £ £ 01 -82REH AL £ at0fon
the facing ion generation portions 17A and 18B and the polarities of
the faci Rg WaB-geHES i portions 17B and 18A are respectively
opposite to each other. Further, the first ion generator 17 and the

second i qmogefer at orpAd ares di SRASSACEIRAT 3kl 1 BUE Lhabh ! Aendddistc

ion generator 17 is on the downstream si de and the second ion

gener at ors 38 ck 8 rONof NGJIRSEEEAM %hdepb@rtnnm 's@%%@%@} wh9944d of
Upstream ends D2 of respective wall surfaces formng t

| at er al | yrgepadabethPaids 8a:dH sﬁhafgr:s dagabed & gaatéw 98&‘@@&%%@ f

the first ion generator 17 in the flowdirection, and I's Itione

in such &JIRAREEv8Syd L1 Sﬁﬁtf& 2 @BrAMNLO w&rqmﬂyngéégp&mﬁ% hs

bet ween the ion generators posed 1 nt direction”intersecti

flow diraqt thlzs'i%eréﬁi‘\@ a1RB o PRe GRRAALLPD RPLHKOAS: AlbwRCh. 0L die

ion generators. Specifically, the positive-ion generation portion 17A

of the figgl <ha8 @‘enﬁ{éte%rf e Ak 1N NROALI VBs | ngblgﬁ%ﬁv' 8kl Ol R il
I'oned i'n"tRe

18B of the second ion generator 18 are posit vicinity o

an air cur ) nakL ( 8
8g) of eggzhe@%t% E%ﬁts'at Ehggﬁésﬁtg%ﬁg )éeg %ﬁ%%&}m’vﬁ%r%ﬁé 4t %re%rn@d

negat i ve+is08x JeRe 'BlohOPh P GFild 190 + 1 78¢ Aind B@o{réf $f tb%hd %ﬂg&@he r opeh 120
the positive-ion 21 generation portion 18A of the second ion
generatorgl8 are positioned in the vicinity of an air current inlet
of the other laterally-separated path (8b, 8d, 8f, or 8h) of each of

the path maisps 81, 8erd3indNdo8%G. 4, in the vertical- w1denln portlon
[0045]VVthth|spathstructureofthelateral wi deni ngportion 8, 8 tive

i ons gener aheghf EOPlihe POBhL I HR5d OHalENEH A LRHBOL & ON w'al& @B P& e
first ion generator 17 or/and negative ions generated fromt

negativeduer gengraddonibakt i an SR ilhe &gfmc!rp%nggﬂsr@éwst&%am
are caused to flow through the one laterally-separated path (8a, 8c,

8e, or 8g)ideftiRarsn ehetdis il PRIdS RFlcn82is8%nande §érr¥‘ﬂ€r1%as°-pread

negative ions generated fromthe negative-ion generation portion 1/B

of the fiimsthé o garenabi9bedd:i LTS rROSE Iy el 908 88N R edefb O ddie
positive-ion generation portion 18A of the second ion generator 18

are causefheh@nbl v t BaeNHE Eﬁ@vekﬁféaiﬁ}}ﬂé’ Aﬂé‘t%@@?d’@{seﬂl Rat 1y ¢ 8hade
8d, 8f, or 8h) of each of the path pairs 8 3, and I n ot her

words, adedirCalathd abetatdy HeRaEALALPRE &hNG AN ofad ec%a%soﬁ the
fIOM/path for ions generated fromeach ion generation portion. Wth

this, p0$ipts*t\_‘%aifn0§§de§n%aﬂﬁ9@t bV8rb o8 Ss &AL BE ofeh | MESPDathORLEREY in &
bl owout openi ng 10 efficientl y and evenly.
slit shape in which a width in the lateral direction is sufficiently
large compared to a width in a height direction. For this reason,
upper and lowerwall surfaces of the respective vertically-separated
paths 11 to 14 have larger areas brought intocontact withair currents

flowing through the duct 6. Owing to this, it is possible to spread

in the vertical direction the air currents flowing through the
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[ 0046] Note that, the upstream ends D2 of the respective wall surfaces
formng the laterally-separated paths 8a to 8h may be extended so as
to pass through between the ion generators 17 and 17 di sposed side by
side in the direction intersecting the flow direction and between the
ion generation portions of each of the 22 ion generators, thereby
allowing the ion generation portions 17A, 17B, 18A, and 188 to be
posi ti oneterinsiadéythepdadtesdbbhyhsaparal £dipabtis cau@0Ad tNet£i 4 bat rentts
this enbodinment, as illustrated in FIG 1, description has been given
of the case flowhiveh fihen ddvnstpreamaaddeéswef wdll tdhiefaces.

vertical ly-separated paths 11 to 14 are structured to be divided into
t he | at er@ld4l-lsepar artesll pas bl -8al det 18y, pdntti onfeei § abel al dbiye & apanét ©shm
paths 8a to 8h may be provided only to the downstream side of the

| ower nosto® ehiel eakt yeskpardirdtgpabbt1dn thr eughhvbi €hodOSinkd Yewkensall
and negative ions flow [0048] The left wall 6L and the right wall 6R
of the dunirfadeacthehteclicstdngudf dge poahhontarfefitdofidihe edge of the
respectively. The respective wall surfaces form ng the

| at er al | yreaepazat-addpeing pdation8h aregcaryved wloangidéhe tlefd 19péinddte
and the right wall 6R Each of the laterally-separated paths .8a to
8h is n’ad.eaﬂfﬂiida%.ﬂ.lhznséﬂierd@écﬂpahhdii.eCEhOtEhé)D_aﬁ:EQadng@éﬂiﬁ&;E}p%&@Qohr@n
on the upstreamside by the left and right wall surfaces thereof, and
a Cross secigaee bétwedd awlpaihwhag ef Wixl b theheofaln drief aherdhct 6
direction narrowed conpared to the vertical -w dening portion 7. Wth
this, theisvebhtedvikid iRtite obktbbelfdiowdiabh 61 a3% 866hsOfedchaaSEsan
and.the left and right wall surfaces of the |aterally-separated paths
8a to 8h dravthel @fgfeaar eade br QU@ thDd 0 WRNEBStcMAINLAl & PHIRNLSE the
flow ng through the duct 6. Accordingly, it is possible to spread in
t he | at erladtedialeet test idie baEbrewdiary sel i ovtag Arlbmovgd Yikerout opening
| ateral | y-separated paths 8a to 8h without causing the air currents
to flow avay from

[0042] The lateral-widening portion 3 includes
laterally-separated paths 8a to 8h constituted of eight narrow paths
obtained by separating each of the vertically-separated paths 11
to 14 further in the lateral direction. Now, the lateral-widening
portion 8 is conceptually separated into four pairs of paths in
thedirectionintersecting the flowdirectionbypairing twoadjacent
laterally-separated paths. Specifically, there are conceptually
provided a first path pair 81 including laterally-separated paths
8a and 8b, a second path pair 82 including laterally-separated paths
8¢ and 8d, a third path pair 83 including laterally-separated paths
Be and 8f, and a fourth path pair 84 including laterally-separated
paths 8g and 8h.

[0043] Inassociationwith the four pathpairs, four cartridges
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23 the left and right- wall surfaces. [0049]In the ion diffusing
apparatus 1 structured as descri bed above, when the blower 5 and the
ion generators 17 and 18 are driven, air in the roomis taken into
the housing 2 fromthe suction opening 3. The air taken into the
housi ng 2 has dust particles therein collected by the air filter 4,
and is then introduced to the blower 5 fromthe air inlet 5b.

[ 0050] Theeéer[] e %ﬁgaa[ e%ﬁ mf&%ﬁbﬁﬁrﬁ% g.t9og§§%§n§ %%ugglr he: @hL son

outlet 5c ougt e’ alr current

flOW! ng tg}Hrfé‘i%QoEge qugh 6 Sa éV aﬁ'gcécp sf WV yntsﬁdteh n. the direction
vertical I'y- separate pat 1 to 14, and the IFfow path is spread In
the verti Ofk, e L L I ort L0

fl ow pat hﬁ?ése%eggﬁhg I'n '?fhtogl g%{g%% I r\e\’gz‘I ?gn&?lnsot I;JEI %‘%‘%?gy ltﬁae I g

portion f% 2l hBBF Fir E?ﬁg;[%rn%h%%o? %tqrcll E‘hé hé.‘f‘ec Tx&t 1 6@l gt eatef @

directio aré i'vered

bosi t1 onel 10t FES Toned aRePE M YRt hthee 'ny tﬁéf’%r%‘ %ir%?%%éé
plurali ty OJ tacll[ersglz lﬁaecpggﬁt %glggé]feggpéga%Qt JQ of i enerated)

IateraIIy S par contar n posi e ron

gener at od,{ LRI &NA. o0, O505LALL o0, BOLLL AN, 17A Ay gggaﬁrdfare BMarsties

gener at or nega |ve 1 oNsS genera rom 1 on ge eratl on

portion lc%.Bth f @Jﬁ?ﬁﬂ é@i@ﬁr jn8s 1¥Eeand 18A. are resgectlvely

| ateral | y-'separate contarnnega ive

gener at edogﬂo%tteh%o' Qgclgecﬂ.{:%reatt.' OPuPﬂ{éf-,or%hJe7§19£ttP& fg'en%rrator 17 and

the second ion generator 18 are disposed in parallel such that the
first ion generator 17 is on the downstream side and the second
ion generator 18 is on the upstream side in the flow direction.
[0044] Upstream ends D2 of respective wall surfaces forming
the laterally-separated paths 8a to 8h are located slightly
downstream of the first ion generator 17 in the flow direction,
and is positioned in such a manner as to section, on an ion generation
portion basis, between the ion generators disposed in the direction
intersecting the flow direction and between the ion generation
portions of each of the ion generators. Specifically, the
positive-ion generation portion 17A of the first ion generator 17
and the negative-ion generation portion 18B of the second ion
generator 18 are positioned in the vicinity of an air current inlet
of one laterally-separated path (8a, 8c, Be, or 8g) of each of the
path pairs 81, 82, 83, and 84, whereas the negative-ion generation

portion 17B of the first ién generator 17 and the positive-ion
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24- ion generator 17 or/and positive=ions generated fromthe ion
generation portion 18A of the second ion generator 18 Wth this, air
currents containing positive ions and negative ions are delivered
fromthe opening portion 10d. [0052] Further, air currents to be
delivered fromthe opening portions 10a, 10b, and 10c flow through
the vertically-separated paths 11, 12, and 13 positioned in the upper

portion ajeddﬁtduﬁtpo&tl@ﬁdiwefmr@hyud&msp&egen@waagrm 48 BositNened
air currents delivered fromthe opening portions 10a, 10b, and 10c

serve as i@ aje CWitahDt{0 prevent dons duramndl ffiuskeg Ypwatle |Ocher
this manner, by delivering an air current fromthe opening portion

10d tOV\ﬂl’]Cht%r'aQ\l@F-sépQﬁ‘aﬂd (Ehfthr qen) agd, ded,i ver BRY & fedW b%ni:ﬁef;s&rm
t he opening portions 10a, 1 and 10c toward an upper side of the

room a §¢gfﬁgn83ntggnnyp; Maigns are supplied to the room thereby
obtai ning a high bactericidal effect and a hi gh virus inactivation

effect. [d¥¥E3] Furthgron thes ¥geh b%@h&ﬁ’u:?@@ﬁ'tﬁéqgtﬁ%hkﬂsw%&eﬁﬂq%ﬁo?{f‘on
di sposed in the stated order fromthe top, and the air curren

del i vered f pos ¢ hfe 2PEDIGRARAEELFIOMLOR %esﬂ@ﬁv@%% YeRd S&RASortion

t hereof nmade weaker in descending order fromthe top> Wth this, it

is possibim be tREuee ikl geRErofoRily %h&(aﬁatﬁegiwh%hg g@nélsai?ed
bl ock diagramillustrating a schematic configuration of a control

system of£idie tren ndigh t 4ok Do APPSR US oh pBrERbn39shagrargenté@bnd Oid?n
in the control system and is connected, by bus connection, to a

31 stori r&r@ﬁﬂok@@éﬂ@@a@%e@%@f@b@@f&%gﬁ%@e Bﬁ@/'l%%efrgftl§LQéb£‘ﬂated

information that is generated tenporarily,
path (8a, Bc, 8e, or 8g) of each of the path pairs 81, 82, 83, and
84, wvhereas negative ions generated fromthe negative-ion generation
portion 17B of the first ion generator 17 or/and positive ions
generated from the positive-ion generation portion 18A of the second
ion generator 18 are caused to flow through +the other
laterally-separated path (8b, 8d, 8f, or 8h) of each of the path
pairs 81, 82, 83, and 84. In other words, a dedicated
laterally-separated path can be allocated as a flow path for ions
generated from each ion generation portion. With this, positive
ions and negative ions can beldelivered from the blowoul opening
10 efficiently and evenly.
[0046] Note that, the upstream ends D2 of the respective wall
surfaces forming the laterally-separated paths 8a to 8h may be
exXtended so as to pass through between the ion generators 17 and

17 disposed side by side in the direction intersecting the flow

direction and between the ion generation portions of each of the
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25 and to a timer 33 for ceunting time. The CPU 30 executes

| nput / out put processing, arithmetic processing, and other processing
according to control prograns stored in advance in the ROM 31.

[ 0055] The CPU 30 is further connected, by the bus connection, to an
operation unit 35 for receiving such an operation as driving or
stopping of the ion diffusing apparatus 1, to a display unit 36

oy "0 g 1 6L SBLBUbS, PG ADLRG Bk 9088 P PRALD 1,

for driVif&%,algggOgné”PS%ft$r§% Bbgwﬁioggd inside the laterally—separated
paths. |
[0047] Note that, in this embodiment, as illustrated in FIG.
1, description has been given of the case in which the downstream
sides of all the vertically-separated paths 11 to 14 are structured
to be divided into the laterally-separated paths 8a to 8h, but the
laterally-separated paths 8a to 8h may be provided only to the
downstream side of the lowermost wvertically-separated path 14
through which positive ions and negative ions flow.
f0048) The left wall 6L and the right wall 6R of the duct 6
include curved surface portions 6c and 6d, respectively. The
respective wall surfaces forming the laterally-separated paths 8a
to 8h are curved along the left wall 6L and the right wall 6R. Each
of the laterally-separated paths 8a to 8h ismade wider in the lateral
direction on the downstream side than on the upstream side by the
left and right wall surfaces thereof, and a cross section of a flow
path has a width thereof in the lateral direction narrowed compared
to the vertical-widening portion7. With this, the wetted perimeter
of the flow path cross section increases, and the left and right
wall surfaces of the laterally-separated paths 8a to 8h have larger
areas brought into contact with air currents flowing through the
duct 6. Accordingly, it is possible to spread in the lateral
direction the air currents flowing through the laterally-separated

paths 8a to 8h without causing the air currents to flow away from
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[ 0056] Qut put sides of output interfaces 34.connected to the CPU 30 by
t he bus connection are respectively connected to control inputs PCl
and PC2 of ion generator drive circuits 38. One output term nal of
each of the ion generator drive circuits 38 is connected to a cat hode
of a DC power supply El having an anode thereof connected to a power
supply input V1 of the first ion generator 17 and a power supply

i nput V2 «afe thersgaand: oo GeNerl@icd8. Whereas the ot her output
termnals of the ion generator drive circuits 38 are connected to a

ground i npufas@l of thechbrish dOFQ8RG Adrathsand: A QoW d BEULr Fed

of the second ion generator 18, respéctively. [0057]1n the

above- mendyRrRed et h g W1kiedNs 284 e i&ﬂ%eh@%a%%ﬁ%%ﬂc?@ a‘i%u&'%f@erii,
S F of the

predetermned tine, the CPU 30 alternately reverse

control inpuis JAR1-606 1RO pdn ihesian g60&1.24 9 £ £ \Eﬁecéa.;c,céﬂo%soggni/}%f

the output interfaces 34. Wth this, the ion generator Ive cltcu

38 al ter nat ehyoconpectidl seanest, HELeeg 3 e SN JOpYL G Bfe L,

first ion generator 17 or the groun i nput e second 1on

gener at orech8 aRd 4t ke that Qﬁp ¢i9kelne DhaPoVehfunpl Jyoc%?'e al 09 g%]e-@fower

first ion generator” 17 and the second I on generator are drrven 1n

one of ary adt.gr Qﬁgeagfiyglérpd%‘and a full drive node in a selective
a

manner. |n the ternate drive node, the first ion generator 17 and

the seconggjsen gener@g@gi}aﬁ?%%gﬁﬁgggﬂﬁkﬁgﬂ?Qﬁb%%?EggangEqQﬁ%%%gh%%g

cycle, whereas in the full irst 1on-generator

the second d g8t BeNSLAt MeddhAEECH PR ILAYAUShY Y LYER At FRE S Eut LR
flowing through the duct 6 1s divided to flow into the
vertically-separated paths 11 to 14, and the flow path is spread
in the vertical direction in the vertical-widening portion 7 while
the flow path is widened in the lateral direction in the
lateral-widening portion 8. With this, air currents spread in the
vertical and lateral directions are delivered from the blowout
opening 10,
[0051] The air current flowing through the
vertically-separated path 14 positioned in the lower portion of
the duct 6 is divided into the plurality of laterally—separatéd
paths Ba to 8h. The laterally-separated paths 8a, 8c, 8e, and 8g
contain positive lons generated from the ion generation portion
17A of the first ion generator 17 or/and negative ions generated
from the ion generation portion 18B of the second ion generator
18. Thelaterally-separatedpaths8b, 8d, 8f, and8hcontainnegative

ions generated from the ion generation portion 17B of the first
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[0059]FIG 7 is a flow chart illustrating an exanpl e of processing
steps of operation of the ion diffusing apparatus 1 in the alternate
drive node. The alternate drive node is selected by the operation
unit 35, and the ion diffusing apparatus starts to operate. Then, the
CPU 30 uses the bl ower drive control circuit 37 to control the notor
5m thereby rotationally driving the blower 5 at 600 rpm (Step S11).

(55 L3 R SO R A P e
(oo o RS SHN (Y SRt AR
for he e, 23,40 L ah Lhesoun L1g MIBIda S SEE g Lol

whet her ot . FL i e Ste 4). [0060)When it is determ ned
t hat FL ﬁ%@'é@? ?%f%%m%f%QQVé§§} e CPU 30 clears FLGL (Step S15).

AL Shstooggie, O ARADS T OSE LS MR, S e eela LB S
gpnerat | hilys Sh1cudn SRSt 52 B0 o HIBLRTEN B, ERL 10, LS e
control L £52 8, LI Lo BEPEL 4180 o LG Ghtel ol SLen e
05 PR, Sl Gy bRt SR B e LB TR e
ons of IR RIASER G ube, Y Sty s St U8 ol
U 30, Ml S Ly ML e e B OV LSS e L8 D,
S20) . Th%ﬂfaHQeCBE98§§S£P ré%é“&%%n&%gSESPté%g'lod toward a lower side
of the room and delivering air currents from the opening portions
10a, 10b, and 10c¢ toward an upper side of the room, a sufficient
amount of ions are supplied to the room, thereby obtaining a high
bactericidal effect and a high virus inactivation effect.
[0053] Further, the vertically-separated paths 11 to 14 are
disposed in the stated order from the top, and the air currents
delivered from the opening portions 10a to 10d have wind speeds
Thereof made weaker in descending order from the top. With this,
it is possible to reduce turbulence of air currents.
{0054] FIG. 6 is a block diagram illustrating a schematic
configuration of a control system of the ion diffusing apparatus
1. ACPU30hasacentralroleinthecontrol system, andis connected,

by bus connection, to a ROM 31 storing such information as a program,

to a-RAM 32 for storing information that is generated temporarily,
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[0062]FIG 8 is a timng chart of drive signals that are input to the
control inputs PClL and PC2 fromthe respective output interfaces 34
in the alternate drivenode . Each of the drive signals alternately
repeats a one-second ON and a one-second OFF with a duty of 50% Wth
this, each of the ion generator drive circuits 38 alternately
connect/di sconnect the power supply to/fromthe first ion generator
17 and t henseceneinan3yesecaboridg texery TReCseeontkecheeariding/ Yutbhe
first ion generator 17 and the second ion generator 18 are

al t er nat epyociid sheny,i Aracne-iSepopde sy e, ah80SR]dH GBocs M &y according
expl anatory diagranms illustrating how positive ions and negative ions
flow ng tis atgit ddie p28grhat esvbtan sepaRhadepahhshdard HBh are
delivered to the roomin the alternate drive node. In the alternate

drive nodegosdie firstnéerugsnesahfenkl a8EhdHESEE9Nhd Bis 4SRBEAL Db,
18 are alternately driven, thereby formng two alternately-swtching

areas in thenf bpersiiQctihen, 34 R Fsce ARy 8achlal RpWhbeNoRMUY driving
positive ions flow (see FIG 3(a)) and an area F2 in which only

negative donscddiny( seethit GoB(@orudihOhfphrbbal st ates ofi EhSy H M

and FIG 9(b) switch alternately, positive ions and negative'ionhs

flow t hr mighnthadady acentp lrak-ed add VnyBeRAs @8 d nBakhac i dh @2 an operation
alternately-swi tching manner, and are bl own out fromthe opening

portion l&shint h@dbloweulipem A%, 1QndO4 BUokOrt 8 Sre HBMHISYCRircuit
di stribution of positive ions and negative ions in the roomcan be

prevent eds by QirdividgoR! MoBOS1 4nk W @RS Li bawkng through a particul ar
| ateral | y-separated path or only negative ions flow ng through a

particul afodzgier al | yosepar atiedspat hutPher ehoseradds 33 POSSELI&I &8 the
di ffuse positive ions and negative ions in the roomefficiently and

evenly. [O064h by GhelBus Todnklbowosnard rbbpust {Rt] PEcRN8X8IR EcBhtrol
processi ng steps of operation of the ion diffusing apparatus 1 in the

full driviengmdepcThend Bh 6 1w gBMErd o5 akeehes hitde3opPergid 8htput

unit 35, and the ion diffusing apparatus starts to operate. Then, the

CPU 30 usgsrititeibbpwethdif ¥Be GOM d&hefdtiUiL i3 cli@cGoRs 3al 1 4 benABLo&q
5m thereby rotationally driving the blower 5 at 900 rpm (Step S21).

After thate atdsthCRY 30a tDargiss <Ns tihist PEl Pk ial ddhgnodetREribe couhebted

interfaces 34, to thereby turn ON the control input PClL of the ion

gener ati oto drpaeecisnpply iIPueSreR rS2Re £iwder £as gbher&Psk A% and a power
supply input VZ of the second ion generator 18, whereas the other
output terminals of the ion generator drive circuits 38 are connected
to a ground input Gl of the first ion generator 17 and a ground
input G2 of the second ion generator 18, respectively.
[0057] In the above-mentioned configuration, evei-:y time the
timer 33 has counted a predetermined time, the CPU 30 alternately
reverses ON/OFF of the control inputs PCl and PC2 of the ion generator
drive circuits 38 via the output interfaces 34. With this, the ion

generator drive circuits 38 alternately connect/disconnect between

the ground input Gl of the first ion generator 17 or the ground
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30 turns ON the output of the other output interface 34, to thereby
turn ON the control input PC2 of the ion generator drive circuit 38
(Step. S23) . Then, the processing ends. [0065]FIG 11 is a timng
chart of drive signals that are input to the control inputs PClL and
PC2 fromthe respective output interfaces 34 in the full drive node.
Each of the drive signals is continuously set to be ON. Wth this,

the ion eneratfr drive ci rc¢1i,ts 38 conti nuqusly connec té;rﬁ?e go r
suppl y t 6PPHE £ r¥t ThEnSHENRT (B IEFSLACT He S880hRE | Lhc‘f ePht o1 8,
respectively. Thus1 the first ion generator 17 and the second ion
gener at oFP°Y8TaPBPRGAt huousl y driven at the sane tine. [0066] FIG 12
is an explanatory diagramillustrating how positive ions ,and negative
i ons f1 oi°9g5¢ hr ought Ah&LF St &Ry ‘J%ﬂ%r@%éﬁraf—é&nﬁlaﬁl?%sgﬁo? igh geperator
delivered to the room,n the full drive node. In the full drive pode,
the firstl8 8RegEREYeR oM PPeafll YhAS&ELIAGS gﬁlﬁ%ﬁ@% grd1g Epel orive
continuously driven at the sane tine, thereby simltaneously gor Rr%g
in the fFOWCHR EcPFHLLIVRIERREE: | AWHITCR1F6SPEFT S dRMeH Ry heFalts
ions flow in a coexisting manner, that is, areas Fl _and F2 1(‘1866 FI G
3 (a) ) lomsgepenateatiedand ERe seeqny 1onpgenerkey difs 24Rd2 hegERakAY
ions flow through both the adjacent |aterally-separated _paths in a
coexi sti AFLTRANER, 2 MG S TFRERILFETE oWt eFPEM the R dnilhgdpoT B itae:
10d of the bl owout opening 10. Therefore, positive ions and negative
i ons del i%&r &dTFFoAPRENECRFBIRR bheHichdFo SEGOTHe LPBoRPRRT FTTT et 54n

uneven distribution, and positive ions and negative ions can be

di f f used GORTERECOPS SN BOLVEH dtartde §aaftFt9efficiently and evenly.

[0067]FIG 13, FIG 14, and FIG _15 are diagrans for, show ng
[0Q59] FIG. 7 is a flow chart 1llustrating an &xample of

processing steps of operation of the ion diffusing apparatus 1 in
the alternate drive mode. The alternate drive mode is selec£ed by
the operation unit 35, and the ion diffusing apparatus starts to
operate. Then, the CPU 30 uses the blower drive contrel circuit
37 to control the motor 5m, therseby rotationally driving the blower
5 at 600 rpm (Step S11). After that, the timer 33 is caused to start
counting of one second (Step S12). Then, the CPU 30 determines
whether or not the timer 33 has finished the counting (Step S13).
When it is determined that the counting has not been finished yet
(Step 813: NO), the CPU 30 waits for the timer 33 to finish the
counting. When it is determined that the counting has been finished
{Step S13: YES), the CPU 30 determines whether or not FLGL is set
(Step S14).

[0060] When it is determined that FLG1 is set (Step S14: YES),

the CPU 30 clears FLGl (Step S15}). After that, the CPU 30 turns
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results of exam ning the distribution of the amount of.ions jn the
room when the ion diffusing apparatus 1 according to this enbodi nent
is operated in the alternate drive node. A roomR has a hei ght of
4,800 mnmm a width of 6,400 mm and a depth of 6,400 nm The area of
the room R corresponds to approximately twenty-five tatam mats in
terns of the basic standard size of one mat (910 mmx 1,820 nmm), which

I's call eyrSaRUr QYR of JHE oleOPh Lidhdt %ltnm@@@faaéégssa l@&lt%%ebgnt@m
floor surface F adjacent to a side wall WL on one side, and delivers

air our r e aQl bohely: URNRRdeboves ou?e SoflequfiblalPor Al JAEESCADE 36

side wall WL . Measurenent of the anmount of "ions is perfornmed wt

regard toq d e@;tl'G‘fal wihb AN thewap%h 3BABEESs L qugh &tﬁ%u@eetfeﬁhé’foﬁﬂ@r

| at er al d|re tion' of t%e I on ffusing apparatus 1 a hori zont al

bl ane B shinclh 5008541 00ed (8 cRebabgiuf of B0 SRR thele. Bc2 of

measurenent ‘tinme period m nutes after start

andt he ang ‘énn%?:?f ngggﬁtbéd&%@%ﬁqbﬁ P&%?@E?P”%e%n g%éégffng

i ons (per e concentration of nedative ions per

the air t edinFIG 14 andFI G 15, inthis enbodi nent,
upwar d df%?&ggkﬁ%gfbkgﬁség%d ion | oss caused by neutralization of

positive [‘;octﬂﬁ jand negal ue ier?e%ﬁbﬁﬂéﬁp%r‘?%‘{% sili‘etgl%t?;yFE@ﬁti M8¢ set

positive ions  and negative i1ons to er istributed n the room
having th Ver, eq,t he i
equalgto @?ﬁﬁ;%%er $ an t%ﬁ ggg ﬂ%f%&%nkL rﬁhgagagssuf IC#Q%PQ%i Bie
concent r%ﬁ@@o"&hﬁ’@%m‘ §héﬁ&f %‘E Lerinleh a0 acr t &%&e'%%aﬂle

used as a li1ving space Int roon1 that 1s, |V|n area exclu

t he four e

han 5. mEGEEEEP kROl SR AALA0 P??%heti.?%‘?‘ piliisle oo

appar at uses RGO 16 40 shigh s ofbod Tl Hib rscg'tvﬁ-assag@'méoultbu’csof

possi ble to secure a Ci ént concentration of ions for areas where

peopl e SgﬁﬂgcJéHE%’oﬁﬂ §?€bf#?éa134a BOPQXnOéFﬁ”Eﬁﬁf&Hﬁﬂioﬁrlhﬁﬁt pC2

i ke, wal t1 ng r ospital. Omng t I's possible

to enhange: agst eiw ééﬁé%‘t&f f GELvONCRLENAL NPy DRSLES T 820] N i8] 008

an inactivation e t on viruses, an effect of renDV|ng odor s

absorbed (i, & LA gtufﬁgt{grghigngiz [ 0069] <Second Enbodi nment >

FIG 16 i's a Iongltu inal side sectional viewillustrating structure’
of an airqydifyi ng ﬁ?@arsaw% BLFHALAG L %fadﬁGF&Qg E@P@@hﬂ%rﬁreoinﬁﬁ'*@
present |nvent|on FIG 17 1s a front viewil ustraglng structure

a main pardynd E@ltﬁ&.i@@téb@?a){a@w'f'rbh&%h'é%s@%c%&(rlé%h%ﬁtQﬁterfaces

amai npart . GS. 19 ilTustrate structure of an ion genefator, wth

FIG 19(ay ?ﬁ‘tﬁ@ 23 thr Rt e Yirg Ve Ao F! %ac@‘%@):h@%'rﬂge%J.%hgﬁs\é'l%i’é’rnately
[0070] An air purifying apparatus 100 illustrated in

repeats a one-second ON and a one-second OFF with a duty of 50%.
With this, each of the ion generator drive circuits 38 alternately
connect/disconnect the power supply to/from the first ion generator
17 and the second ion generator 18 every one second. Accordingly,
the first ion generator 17 and the second ion generator 18 are
alternately driven in a one-second cycle.

[0063] FIGS. 9 are explanatory diagrams illustrating how

positive ions and negative ions flowing through the
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i ncludes: a housing 101 having a suction opening 111 in a back wall
101la and a bl owout opening 112 in a top wall 101b; a bl ower 102

di sposed in a |lower portion of the housing 101; a filter 103 that is
di sposed on an inner side of the suction opening 111, and, by
allowing air sucked in fromthe suction opening 111 by the bl ower 32
102 to pass therethrough, renoves contaninants in the air to clean

the air; ,a duct, 104 that eds tﬁgogedtﬁ?l af}:,ttdfgﬁ g}gﬁgtgogh?a%OW%

bl owout openlng 1P Ves-as™a

W ng the al
to flomﬁh Qu to t Iomout pening 112 o) neratar
i ncl udes %‘ V\ogl%%rngaenegﬁl?’% rt| l%nstl-i%ff g%g &1395, %&g %@?téll&%tt
i ons and.negative ion Q alr blomn fron1th
andthealfﬁ&r????ﬁ%%ﬁb?ﬁaﬁ %ﬁﬁﬂﬁ jﬁpe so q;tp05| 5% %% a

o e a e g ennd Raerbg ERhnritor A CRF B R 0%k ﬁelios.l”? s%flc?ﬁs
i 1oty oo v o SRS s 245
vl 1010368 FGCT eald L,fﬂfrﬁfaaﬁﬁ'a'ﬁ?'sﬂgép R sl SaPe s T S e

g 008 DR R S
bpent g P11ty ﬂ'ge %%Yangaﬁﬁlmp%m HE 58S dorsar Ll %tﬁougﬁl
(herec? sourssbondn e L1 v o oot o, vt e om vl
T oe wal tfnggﬁ%a"ég %% et %0%52??%%%3%%0 Salael) §ﬁa8*$“§° qup

f trif | udj 1..d h.t
ot at | onPE Yhor BBFPEdt bapende TSt gh%%%%téfgf?%rto%%‘itégﬁlons

and negative ions in the room can be prevented by avoiding only
positive ions flowing through a particular laterally-separated path
or only negative ions flowing through a  particular
laterally-separated path. Therefore, it is possible to diffuse
positive ions and negative ions in the room efficiently and evenly.
[C064] FIG. 10 is a flow chart illustrating an example of
processing steps of operation of the ion diffusing apparatus 1 in
the full drivemode. The full drivemode is selectedby the operation
unit 35, and the ion diffusing apparatus starts to operate. Then,
the CPU 30 uses the blower drive contrel circuit 37 to control the
motor 5m, thereby rotationally driving the blower 5 at 900 rpm (Step
$21). After that, the CPU 30 turns ON the output of the one of the
output interfaces 34, to thereby turn ON the control input PCl of

the ion generation drive circuit 38 (Step S22), whereas the CPU
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33 and a casing 122 acconmpdating the inpeller 121 in a rotatable
manner. A notor 106 for driving the inpeller 121 is nounted on a
front side portion of the casing 122. [0073] The inpeller 121 is a
mul ti-blade fan including a plurality of blades 121a each having a
rotation center side thereof displaced, with respect to an outer edge
thereof, toward a rotational direction. In other words, the inpeller
121 is a,gylindr Il D d fa end_t
pr ovi ded M TH Bﬁitﬂ%augp B SHERAL ) S-pa0ne ndoLiRke
is inserted t aft . hale, viged at e ce

Sertadnl Sy Aanalh 1gh € RIAYIHed o3t clhe G Yt 5208 G erhalgRs;e

air, oW R a-cent ton

: ééjg?%@@e?%?%%ﬂ -gggh?igsg?a ?Fiﬁh"re;eelr gﬁgf)%f‘ %gr I "on of the fan.
5uide£ anﬁoggfre%ts%égagfgﬁgéiBﬁm%%%cg % ?éﬁﬂb m?ﬂ%“ﬁ%%@ 'Mg&%gfput
| 2 nar | SIS CHRSTRy PGS g 1 SR %gﬁ’%‘%@%‘feﬁm Gk S dcss
of the 3.%@%5&%&9&%@%@%@32%%&“@% grofReidiiEl) aré%%‘f-%’ﬁ&’”ﬁci&

122a. Th d- dr I t

pro?rude%eﬁhkfh ﬁ@ ﬁééﬁ? Z?E§%?ﬁ8ﬁyg%g? I g-réﬁ Iy% 1ts|%8

122a f th t. of th I d I 2a...Fur

cas?ngri%’r’l ﬁeﬁ%ﬁ%&%%&%c ggﬁ'é o %I e g JEW];%& fﬁé:lé’ 4 %é#%ator
and n

d I d
o e e e el T o on e L&s'g%héf’flﬁsh&e
I

R
portion correspondin 0 the o eni ng.of the_i | 21
an open §15bg8$e¥%%”g&§ 3888gd15§5ge?ﬁggg852¥3Sfateoﬁkﬁéyéﬂéiy
nounted to .t he cgsk % naln bo%y 102a with a plurality of male screws.
[ 0075] ThETHFEUREr V0 38 0ai™122a of the casing 122 struct ured

[0066] FIG. 12 is an explanatory diagram illustrating how
positive ions and negative ions flowing through the
laterally-separated paths 8a to 8h are delivered to the room in
the full drive mode. In the full drivemode, the first ion generator
17 and the second ion generator 18 are continuously driven at the
same time, thereby simultaneously forming, in the flow dixection,
twoareas inwhichpositive ions andnegative ions flowina coexisting
manner, that is, areas Fl and F2 (see FIG. 3(a)). As illustrated
in FIG. 3(a), positive ilons and negative ions flow through both
the adjacent laterally-separated paths in a coexisting manner, and
are then blown out from the opening portion 10d of the blowout opening
10. Therefore, positive ions and negative ions delivered from the
blowout opening 10 to the room do not have an uneven distribution,

and positive ions and negative ions can be diffused in the room
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as descri bed above is provided with through hol es corresponding to
the ion generation portions 151 and 152 and a nounting hol e spaced
apart fromthe through holes. The ion generator 105 is nmounted with a
mal e screw being screwed into the nounting hole. [0076] The duct 104
has a squared-cylindrical shape, which has a | ower end thereof
connected to the air outlet 122b and an upper end thereof being open,

dis int t.h body 102 dth
ot e 1006 Yehde ghahPEEy AR GanIR RS B2 do vl | d0dn.
di d th t di t t.h I
RSRSTERL L - Rie 2??603?96?%2&6 SR & ereﬁs‘ﬁIéﬁ%a% efogiuing
di st th d dual b I thth
i ot ance o Yhs §.f?&§u‘°‘ﬁ'm$g Ry Br Lo o PES A, E‘w 19 ghe
di d t t |1 _104d. wh di st ,
back vel 12CEBEE B e Pt dite Sitardiisy Aredrat Ia%g:%Q  GRbbdtn
tlet 1 t,he | . 104 f t -
outl ot 1225 BaLS AN | 00eeLe, T Back v, 104 and e 11 PRl
104b. Th t 104 t f let 12
al ong thg one fae? wdfﬂ%iﬁiag %@@Q%hg%nﬁa%l %Rgh:O%l gﬁﬁégﬁroﬂ eV@ﬁqa
104d, to pp%ﬁerC&f qgate a L m nar fl ow, Fgr%? the_front wal
104d is provided FHESBE P HrDFFRIREIERER F@?Bﬁﬁaifhﬁett@tﬁﬁ‘é e

t t 5 nd 1 d,th t
P TSR Ao SR U DL A RS,
I d t h 077] As il lustrat d
& NG A M A 120

generatlon %p ions ed apart, fro ch other in the

direction At &-88&tT c%g f% ﬂﬁﬁg?gc?? %&Petﬂﬁfge fA P& 849% r G
oo Seneriieny P35 LS PR L5 e
o 00 {0 SENS 1 £, POV A5k, 200 158,00 L v pe
L3 AR oA P Ay BERE R RSl T
St E A e S N e S
horizental plane E, which is positioned at a height of 1,600 mnm.
Further, a measurement time period is 20 minutes after start of
theblowout, and theamount of ions is representedby the concentration
of positive ions (per cm®) and the concentration of negative ions
(per cm?) in the air.
[0068] Asillustratedin¥FIG. 14 andFIG. 15, inthis embodiment,
upward diffusion of ions and ion loss caused by neutralization of
positive ions and negative ions are suppre;ssed, thereby enabling
positive ions and negative ions to be widely distributed. in the

room having the size of several dozen tatami mats, with the amount

of ions equal to or higher than 10,000 per cm®. Further, a sufficient
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el ectrode projecting portions 151a and 152a having a sharp pointed
shape, and induction electrode rings 151b and 152b respectively
surroundi ng the di scharge el ectrode projecting portions 151la and
152a, and the discharge el ectrode projecting portions 15l1a and 152a
are disposed in center portions of the induction electrode rings 151b
and 152b, respectively. The ion generation portion 151 generates
positive toMSsntdiefieasot Aenkorns generad irer A !aﬁrb.r:leréthQE‘%raﬁtk?é always
negative ions. The principle of generation of positive ions and

negative hons akSa asvileg@ddhedi ahoverodh, thA07%AH, The iBmhoenes %&%‘iu&l@ﬁg
is mounted on the circular. guide wall "122a of the casing 122 and th

front walthd Ghhroboiherded th@4ro@RGinlden Pdlde Pkphel SSHEF Al hi her

portions 151 and 152 are di sposed at positions |ntersect|ng the f

di recti oncldn Whigh ainhsf | 9\}5(:13.5{3@948_1@% d %ﬁﬁrdlqrtﬂ%ef@{eoﬁ%nl%&ffum
mounted on the circul ar guide wa 2a of the casing 122 are held B%

a single Mﬂé&é@@@éoé@ﬁagWtﬁlﬁ%e&n}b&ﬁngﬁﬁe%éﬁ:ﬁrélégé s"ifaeclngs,t%ié

di sposed in parallel while being spaced apart from ohe another 1I'n

flow diregcd iRRsioiecd @éché eaprsw@le&eﬁ@%owcreﬁ%ghsg'ockelmg'foléagéas

and are also relatively displaced in the direction intersecting t

flow di regidan ddophat kpBak 8xhs, dddrtdson REtLhe r@&% )
Further, the |§ﬁcgtnergtlon portlons ffl andt152 %f éﬁf%réé Féﬁport

gener at or sy 95 haye, t4wy %awsle%?rféan@%fl 8 Mﬁaﬂarlectw? %“cdw% ,Lhe

ion generation portions 151 and 152 are relatively displa ‘are

al so di sposedssebas PbnhQn oY Y ls@@rf?ﬂfzé\ﬂ%trp@ffé@t to%eaiwe%ﬂjé EasEEéQEa :
Each of the ion generation portions 151 and 152 of the 1on generators

105 f acesi @RHa$baR, Ofint mcctqs;arﬁgo#szé@t td?ﬁv&Qﬁgelh mhean RYELRer o ¢
a side of the holdlng nmenber 153, which is nounted on the casing 12 3

i ncl udes BerkdtiMRA cadi-EagBsdadba tHidta ichrgdiNed-i SNy f lw direction
and has three openings 153a corresponding to fhe respective ion

gener ati oppgsriti ons 18dcand Bbdilldetbon generation portions 151 and
152 are disposed in each of the openings 153a of the curved surface

153b. [0081] Therrai. l’lQUiéfan%ﬁ ap0ak Ak USs 10 sSLEUSHYT 6k &5 ﬂ%@&k@@ﬁn

above is placed near a wal a roomwth the suction opening 11 %
structure of an air purlfylng apparatus according to a second
embodiment of the present invention. FIG. 17 is a front view
illustrating structure of a main part. FIG. 18 is a side view
illustratingstructureofamainpart. FIGS. 19illustratestructure
of an ion generator, with FIG. 19(a) being a front view and FIG.
13(b) being a side view.
[0070] An air purifying apparatus 100 illustrated in FIG. 16
includes: a housing 101 having a suction opening 111 in a back wall
101a and a blowout opening 112 in a top wall 101lb; a blower 102
disposed in a lower poxtion of the housing 101; a filter 103 that

is disposed on an inner side of the suction opening 111, and, by

allowing air sucked in from the suction opening 111 by the blower
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positioned on the wall side. [0082] When the bl ower 102 is. driven, the
inmpeller 121 is rotated, thereby sucking in air in the roomfromthe
suction opening 111 into the housing 101. An air flow path is
generated between the suction opening 111 and the bl owout opening
112, and sucked-in contaminants in the air, such as dust particles,
are renoved by the filter 103 to generate cleaned air. [0083] The air
passing t Zogﬁh t he %ilt r 103 is sucked into.the casing§122 of the

bl ower R4%5% L BREBE UM I hECBPY S RWEGTAEBEE H ERSig Fortsan
caused tq.fornm | am nar w by the circul ar, gui de |1, 122a provided
around t he'S fpér| 8rd‘i§5.{éﬁget%tr 1 Wﬁas?ﬁ ?%@"qed’r 6t PLRAEST ahf hand
flowis gﬂ%d%& al ong the,cir%géar uide wall 1223 to the air outl et
122b, and 1% °LAERYDI ORR U FromPPReSEITEd T @ b PRifotPReR thRM NG
104. [0084] The ion. generati.on ggr%}ons 151 and 152 are di sposed on
the circdi alg‘iﬁ?jélgﬁribrﬁ‘z%te Bd CHRYTE R 12293 2¢ RER Lt 9aRBra iy
hence it i ossLin to efficiently add ions generated fromthe ion
gener at i M%pg??’f dnsledesmp 189 degierRE 18P P thINGgL P h aRel 3%r AEraddfe
| am nar flow through a relatively parrow path along the circul ar
gui de walfosi334e TR ERETAVE +90i TRy TAPORGT tEPYEY AEGMakhgup e
wal | 122 gfs hj gh wi nd speed, and hence it is possible to add ions
to the aﬁﬂ r.ﬂl}dﬁ%re 2FF PRY BhIRA AR osuy 4 hiet con Ry nsd spobeatap oy i

has the pair of ion geperation portions 151 and 152 at positions
i ntersectﬁQﬂf Fﬁg Pe@RF1ive lons generated by the lon generation portions

151 and 152 are added to the air blown from the blower 102, zhd
the positive ions and the negative lons are emitted along with the
air to the outside from the blowout-opening 10.

{00711 The housing 101 has a substantially rectangular
parallelopiped shape including a bottom wall 101lc being rectangular
in plan view, a front wall 101d and the back wall 10la extending
from two sides of the bottom wall 10lc, side walls extending from
the other two sides of the bottom wall 10lc, and the top wall 101b.
The back wall 10la is provided with the suction opening 111 having
a rectangular shape with a Jlongitudinal direction thereof
corresponding to the vertical direction, and the top wall 101b is
provided with the blowout opening 112 having a rectangular shape
with a longitudinal direction thereof corresponding to both side
wall sides.

[0072] The blower 102 has a cylindrical shape and is of a
centrifugal type including an impeller 121 disposed such that a

rotational axis thereof corresponds to an anteroposterior direction
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direction of the air, and thus has nore positions for adding ions 38
for the first time to the air. As aresult, it is possible to add
ions to the air further efficiently. [0086] Further, three ion
generators 105 are di sposed so as to be spaced apart from one anot her
in the flow direction of the cleaned air, and are relatively

di splaced in the direction intersecting the flow direction so that
the ion generation tions 151 and 152 of _the_ion generators 105 do
not_over [ DRES SHBLARECFATEALE T {RhEBF HBBELORE LLAGEbYO B 6VT th P DR o
positions for adding ions for the first tine to the air. This .
prevent s pBEFPFVE] gﬂE g meg e VEPRIAE T g A St BN Sh PP fitgRt side
generation partions 151 and 152 of the respective ion generators 105
from bei iy 8fi 388, cahithherfde it is possible to add ions to the
air further efficiently w thout making the size of the casing 122

| arger. [0087!The po5is i {BPEOYRE atrdl nkyati PRl brdlafRietPn olafeiding a
flowwing in the formof the |am nar flow as described above becone

m xed whéh e 1&Yro% BLBABR 2dGt c3FRRPTABI A FOBREL @R CERPBT gTidehhereof

casing 122 into the duct 104. [0088] The duct 104 is structured to
cause t héisnlacsds vgwhFespect to an cuter edge thereof, toward a rotational

directiocn. In other words, the impeller 121 is a
cylindrically-shaped sirocco fan, which has one end thereof provided
with a bearing plate, where an output shaft of the motor 106 is
inserted to a shaft hole provided at fhe center, and discharges
air, which is sucked into a hollow in a center portion of the fan
from an opening provided to the other end of the fan, from between
the blades 121a provided to a circumferential portion of the fan.
[0074}] The casing 122 includesacircular guidewall 122a, which
guldes air currents generated by the rotation of the impeller 121
toward the rotational direction of the impeller 121 to generate
a laminar flow, thereby increasing the speed of the air currents,
and an air outlet 122b, which is open upward in one tangential
direction of the circular guide wall 122a from part of the circular
guidewall 122a. The ai-r outlet 122b has a squared-cylindrical shape
that protrudes in the one tangential direction of the circular guide
wall 122a from the part of the circular guide wall 122a. Further,
the casing 122 includes a casing main body 102a, which has a dish
shape and includes the circular guide wall 122a and an open portion

for the air outlet 122b, and a cover plate 102b, which is open in
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the formof the laninar flow along the one side wall 104a, the Jback
wal | 104c, and the front wall 104d, and the ion generation portions
151 and 152 are disposed on the front wall 104d for causing the air
to flowin the formof the lamnar flow. Therefore, it is possible to
further add positive ions and negative ions generated fromthe ion
generation portions 151 and 152 disposed in the duct 104 to the air

t o whi chz_gosi tjve ions and ,n%gati ve ions have been added 39 in the
casi ng 172PRFCIHECRF bRRROHNT TR ERP OPRGINA HnthedPREL LT drdANC EAVers
ions in the air. 51%9899# FIG 20.is a sk%tﬂ%h ussd f or measurenent
per f or med®} FPEYr 8ONF It e GREWAY TR LT A% HE2BF owidtRt “OF&Ri Rge b 14
air purifying a gratu according to the present invention which is
pl aced or?'sa“‘fgflagfg of © tHE FESANIFIED PPEBhdREadyt Bl i hdleaeilagyr es gale
of measurenent on the amount of ions in the room The results shown
in FIG ZFi®#Pe obtai ned when the anmount of ions was nmeasured at
points Ato Ein the roomwth regard to_a conventional air purifying
appar at ust4%Aludi ng Hf FOFCYeHer i vaht1eRa °§itrhed£ﬁﬁ#%ﬂh?g2§gf)‘a¢tdﬁ%i
according to the present invention. Referring to FIG_ 20, the room
has a fl &6 d&ﬁ@élgﬁdsaaovﬁ x5 Promidgppl ok it et yateingl ege ROE B SR HEYTS
in terns of the size of one "saburokuma" tatam mat) , and the air
puri fyi ngappalepEenesrasisRrPbionget ¥4 8of 1 S8aaha dvansdng e AR
in fromone wall on a 5. 7-mside. Further, neasurenent points A

r epr esent*PEFChE FIR LR T MHEE TGS e sPoR d PP B GRES 11 0B 1s apqpnd; egiw iithe
5.7-mside and are spaced apart by 0.1 mfromone wall on a 5.1-m
side of th&lGoRFrREREI eIt Wsniste FRprQEmingudRBoesiti ons t hat
correspond to the points 1, 3, and 5 of the 5 .7-mside and are at the
center alldfd%he 5. 1Ths drak 10¢ haearvsBrateresyLisfeheabspAPe, phich has
represent such positions that correspond to the points 1, 3, and 5 of
the 5.7- R $PHETaRRA dMETERAcEP AT by Bhe 34T PHMLEROI IR aRE) RRGHPRSFe
5.1-mside of the room Further, the neasurenpent tinme period is 20

m nut es fPEMEPRESSE RN BrBvoBRY Lhd R rakblinf QERAd Waks hpe casing
expressed hy the concentration of positive 40 ions (per cnB) and the

concent r §30n P8FYnéHati 727 i Uik qPET BieFei mOthe durther, the’duct 104

includes: one side wall 104a disposed along the one tangential
direction of the circular guide wall 122a from the air outlet 122b;
another sidewall 104bwhose distance fromthe one sidewall gradually
becomes longer with the distance at the air outlet 122b being the
shortest; a back wall 104c disposed vertically; and a front wall
104d whose distance fromthe backwall 104c gradually becomes shorter
with the distance at the air outlet 122b being the longest. The
back wall 104c and the front wall 104d extend from the one side
wall 104a and the anothexr side wall 104b. The duct 104 guides air
blown out from the air outlet 122b along the one side wall 104a,
the back wall 104c, and the front wall 104d, to thereby generate

a laminar flow. Further, the front wall 104d is provided with the
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[ 0090] According to the neasurenment results of FIG 21, an average
anount of ions of the measurenment points was 39,611 per cnB8 and the
rate of increase was 154% Thus, it has been denonstrated that the
anount of ions emtted in the roomcan be increased. According to
this enbodinent, it is possible to widely distribute positive ions
and negative ions in a roomhaving a size of several tatam mats,
with the anount of ions equal to or higher than 10, 000 per cn8. Omn
to this, FRTQIHBIsEHICOEESRPARAHES tonEh) tiom peparalbipreppekionh 151 an
ai rborne bacteria in the room the inactivation effect on viruses,
and the ef¥eendothe BRBYT hed d@drsSrarsst peart f rerctire &haovghdicHiasg, The
etc. [0091] Here, in this enbodi ment, three ion generators 5 are

di sposed b gRecErEeUIAL HuigEnkan|virinemalfeseney RGLnMI I gwed into
structured to cause air to flowin the formof the |amnar flow and
one ion geemauptingshpiedi sposed on the front wall 104d of the duct
104 which is structured to cause air to flowin the formof the

| ami nar fI@W7Howeveks aparstiztrd thatTI@hy £9r uEhar éonngeperaipf o)ed
as long as the ion generator 105 is disposed in a |lamnar flow
portion sikeldidasedthe rabsefilont gereprkion wWeationm b3l tangd (1871 ARRced
flow A position at which the ion generator 105 is disposed is not
parti cul a893cl Fran each Feberskanpedirentippangenseat no tostigvdispesien
on at |least one of a portion on the boundary between the air outlet
122b and @héhe péyldmligisnes fapn dmklovhe Z@%m apvey fepdicg partion
122a, and the front wall 104d of the duct 104. [0092] <Third

Enbodi menfer applying| @lbage dop thengpr ufinediatfiognposetenvridll endwl52;
illustrating structure of an ion emtting apparatus according to a
third en‘o@ﬁg refelging eempen didtd Eavemidimg mhe 198 yenerdidwgi Padthans
side sectional viewillustrating the structure of the ion emttin
appar at usloh@adrl 82 2wl the pawegnfeed g Porfdonat iHWpmpahe iRdWge éﬁﬁgi@@i

structure of ion generators.
portion applies voltage to the ion generation portions 151 and 152,

the ion generation portions 151 and 152 perform corona discharge,
to thereby generate ions. The principle of generation of positive
ions and negative ions is as described above.

[0078] Theiongenerationportions151iand152includedischarge
electrode projecting portions 151a and 152a having a sharp pointed
shape, and induction electrode rings 151b and 152b respectively
surrounding the discharge electrode projecting portions 15la and
152a, and the discharge electrode projecting portions 151a and 152a
are disposed in center portions of the induction electrode rings
151b and 152b, respectively. The ion generation portion 151
generates positive ions, whereas the ion generation portion 152
generates negative ions. The principle of generation of positive

ions and negative lons is as described above.
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[ 0093] An ion emtting apparatus 200 illustrated in FIG 22 includes: -
a housing 201 having suction openings 211 in |ower portions of both
side walls 201la and 201b facing each other with a space therebetween,
and having two fitting holes 212 in a center portion of a top wall
201c; a notor 202 that is disposed in a |ower portion of the housing
201 and has out put shafts 221 on both sides of an output shaft
directionfodmm | npel kReSi AD3eABLELEH 108 H]%lo%tteatoﬁt&%feaéi)?@lh%‘ g'{;b&e

not or 202; two casings 204 respectively acconmodati ng the 1 npe S

203 in a wotRtEL JFRRABN cak ¥Ry dust %n@%heekesnfydiéggfzﬂt@ JOLKLOGSCt

for causing air currents generated by the rotation i npellers
203 to flpys UpKANGd Ph fr 8 ERRHAYEL FRNNE! b ot O FeDe] anar 552206 gﬁggo%cﬁ%

including two ion generation portions 261 and 262 an I spose

Fi 111 nghol e 215 I hader analy o Rother T Rbie TRAT Ot e oot ar S02- rhe
el | 1A and L be easohsed0 constpb sl e LOOSHL TG 0.
i ncl udi ngna@uboltztz%mo‘ﬂ’a‘che29§9ﬂ§'mz raet fﬁ%gg: gg %P%%@Q%Q%&g‘é?%‘g@e@%r

front wall 20le and a back walT 201f exte

bot t 20 i d di t.he, .

other o ee ey e e e 1 e BB LA e S R e
Ci ) . 1 ¢ : : .

2058 and on Spaded szt I UL, SRt ChenPidy LfoStEn ML Suax

sucked i nyf#ipildio B Uelel ON-QPEMNY B %@%ﬁylé%% | Q}Pglgr%r§lg9%ﬁggt99§fy

t hrough, renoves contam nants In"t alr to ean the air

fitting hgl ofnt 0R; i 01 ve a.kect | at

(148119 heLARRLE ofpt had o eLL1GPLepeaEehae, o chect AgM 26 80ERS:
ant er opos{&4d-Q: JHal st Ot rapdi BAVE: @He'i’&[b%&,l%&”izg‘lf)e. 0 u&:@ﬁei,r QAL ion

side inclinedforwardwmth respect to the verti cal rection and an

i nner  surdee-an dhgobacknsi 01 141 ined Jkackuerl. i th, 1 espact . Lo thes

vertical direction. Further, the housing 201 is divided nto an upper

di vi si on ik ehd QWRE fH1%i8i9Bsi it £Re aT-88L £o,0f n W8 chelid $84 generation

8
direction, and the casings 204 are nounted to the | ower

di vi si onwheraans he1 duatis208: %Fﬁaﬁg?é%gh%f»bgcéwpghd%é 3] Q9ai IL;?Q@

The inpellers 203 are each a multi-blade fan including a plurality o

bl ades 2033 Raebthayi @@e@a(ri;pto@lté QRo€RBE i Hirlde rABGT 89F O S acRden of
with respect to an outer edge thereof, toward a rotational direction.

In other iy don §8geidPRld @bet203sa 81 @aeh1 82 W ikhdr i GRldahe3irBed 105
sirocco fan, which has one end thereof provided wth a bearing plate,

wher e t hecaideph shafde 2FL QL Lh&iAMOL 202 i HASBLERGh R 2 Eﬁi‘{ﬂer,

hol e provided at the center, and discharges air, which Is sucked into

a hol | owd sijaccent ehe PMIdiGRy abnble {88, 43,1 dY 99 ABLLRED oyl
to the other end of the fé%?;fron1betmeen ﬁhe bl ades 203§ﬂ%g§%t¥%%e

in a circyd erigptivakspar tuepeaf 2%1_9?&5@@531:[ Q026! i_-gh%l,&@éiintgﬁ 2R4 £agsh

include a circular guide wall 2 whi ch guides air currents

gener at edisie dthe £t d Sen e bPent ARSh b 8x c89§e§19efm%gt @@tﬁgg:@%b?ﬁgive

direction of the inpeller 203, theréby increasi'ng the speed o

ai r curr ey gedBdafllodi goAUlngt 1242 ndMikeh iﬁﬁ)%ﬂ $Esldh B8Ftions

tangential direction of the circular guide wa 241" from part
circular 1 degwpdd 22414; SR Enddiebs é’ﬂazoﬁ@ﬁ{'n V& 33 o’f'.th]e curved
squared-cylindrical shape ‘that protrudes 1n the one tangentia
di recti oy @fetdae 16hpcul ar guide wall 241 and in a direction inclined
with respect to the vertical direction fromthe part of the circular

gui de wallog4k. Furtfgs aﬁ%ﬁﬁ&?@)&%ﬁ%ﬁ%ﬁc&%ﬁgﬁdo”#ﬂ?&&ﬁ?ﬁﬁ agsggi&d

body 204a, which has a d udes the circular gu

val | 241 and AR sOPEiERPLELAN, far 1t Be 2l Qubl 8l +232suapd. 2 opR¥thg 111
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[ 0097] A portion of the joint wall 243, which corresponds to the notor
202, has a concave portion that is recessed toward one of the casing
mai n bodi es 204a, and a supporting plate 244 having a dish shape is
nounted to a rimportion of the concave portion. 44 The notor 202 is
held in a sandwi ched manner between center portions of the concave
portion and the supporting plate 244 through an internedi ati on of

r ubber pl%%§§.245d The OUHP%F sh%fts 221 are inserted through shaft
hol es prébl&‘&OPS t RB EoRHL'E ]pg?tFOns of the concave portion and the

harcs 2300 Char Mot pisor T Coft nd 5 AT SRal Fra45 BN Elas 21 1o
oo ench RSBt - CORHBCE BT 19 ERG i 1™ ST SIo R38R St T ©BFRLn
GV nr i G BV RO HEHG S 10 aar B o AGFI EF hpe A agoaveen
Guct s 208 AagHOHER GREP 01 | Dh et 1o S0BHOUF CHURLI Sl bhg e aREeS [

tangenti al irecti%n of the circul a guige wal |l 241 fromthe air

out I et 2457 E"BEER Ral T "zlb%b“pﬁfsﬁ&&%‘d SuBYP BT 1Y SPer £ Eal FYCTPONTY
(he o ¢ L5212 2900 100 el g 2o, and 2054 et extend from
S B BB ol B AR B
R BT N B N 1 e
CoreSPOTALID. 0 1S L, PSISLL. O BLLLOIS 80, BB 0
Ine back JELL 20D 10, S5 SS AP BeEl LB PO 20 1y
AN STV AN T AL 4
| ower i VIS 2385 Rathe S PERe Ly H A 108 SnkBe: ‘S R CaRper o1
e el R bber sl il haned by The Jolnt vall 063 1n
Ot ner 1 (REATGt or ar TP 2T o 5P R EF S ABEnead By & FoPREPooST
PortL o 28 P 2L R Gl AL B AR SLA RO O 28D SR,
o DOVl W RERECELT 00 LRSS 240 Lo PLAVEPLLN B.0%8 8
from the ion generation porticns 151 and 152 to the air flowing
in the form of the laminar flow through a relatively narrow path
along the circular gulde wall 122a. Further, the air flowing along
the circular guide wall 122a has high wind speed, and hence it is
possible to add ions to the air further efficiently.
[0085] Further, the ion generator 105 has the pair of ion

generation portions 151 and 152 at positions intersecting the flow

direction of the air, and thus has more positions for adding ions
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[0100] As illustrated in FIG 24, the ion generators 206 each i ncl ude:
the pair of ion generation portions 261 and 262 spaced apart from
each other in the direction intersecting the flow direction of the
air generated by the rotation of the inpeller 203 (see FIG 22) ; a
power feeding portion for applying voltage to the ion generation
portions 261 and 262; and a hol ding nenber 263 for holding the ion
generation portions 261 and 262 and the power feeding portion. Wen
the powert3ed&8entlpdh i8R Epfthedivol tAyé £8%the idnlgeprysittlento add
portions 261 and 262, .the ion generation_portions 261 and 262 perform
pl asma di<farGe theoat el BBy Sfe fdifdcd enEhE: [0101] The i on generati on
portions 261 and 262_i ncl ude di scharge el ectrode_projecting portions
261a and Z8%%lhavi ngFa Setp thERRt &80 AARnRE9E s éaa a¥RIfEsPesed so as
el ectrode rings 261b and 262b respectively surroundi ng the di scharge
el ect r ode-H 6] EBBEFRY FRAYT FFomoens ametiyoRdn hhe fhew dligerkiga of the
el ectrode projecting portions 26la and 262a are di sposed in center
portions Ok | et ABA et FolRtiTalgs désplaged 26pb,the direction
respectively. The ion generation portion 261 generates positive ions,
wher eas tHE-91$FCHenertdls 6AOpELERER1IOBE ek égéslweggw%twh@orms
principle of generation of positive ions and negative ions is as
descri bed-2bdre. 1pB19%|theo licanggeaerae by st0F0goanet hestelhpra o8enghether
hol di ngmenber 263. The pair of ion generators 206 are nounted on each
of the frighth@aiiey dbsackion héhgeby BPYiding mere gPspbiews ifpr adding
paral l el while being spaced apart from each other in the flow

di r ect i ontOFufPReFret Fersorfigenépathormbor t Thhs PEvenid Pe2isiveattns
of the pair of ion generators 206 are di sposed side by side at

posi t i ons2HhPEAIEEVF PR hISMESREAMr BN dihe 4p8 FoReRstian PoasienstHel
ion generation portions on adjacent sides are nade identical. The ion
gener at | GHDdPE PEHF2BSSRAE PEler Jenerabprs A S brryeatraniersrabbzed,
face an insjde of each of the ducts 205 via the through holes.

Furt her, 3%PERCHIit hE BIHIMG hemser 1083 tonkhe pirsi whihre gL sheben ey
ducts 205,, has four ,openi ngs, 263a_corresponding to the respective ion
gener at i oMt Ba&ing1thedsiwy ofafde Fasipg bg%e]rad-‘tgeén portions 261

and 262 are disposed in the respective openings 263a.
[0087] The positive ions and negative ions added to the air

flowing in the form of the laminaxr flow as described above become
mixed when the air is blown out from the air outlet 122b of the
casing 122 into the duct 104.

[0088] The duct 104 is structured to cause the air to flow in
the form of the laminar flow along the one side wall 104a, the back
wall 104c, and the front wall 104d, and the ion generation portions
151 and 152 are disposed on the front wall 104d for causing the
airto flowinthe formof the laminar flow. Therefore, it ispossible
to further add positive ions and negative ions generated from the
ion generation portions 151 and 152 disposed in the duct 104 to

the air to which positive ions and negative ions have been added
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[0103] As illustrated in FIG 23, the wind direction nenbers 207 each
i nclude a cornered frame portion 271 whose cross section in the
anteroposterior direction has an inverted trapezoid shape, and a
plurality of wind direction plates 272 that are di sposed in parallel
in the cornered frame portion 271 while being spaced apart from each
other in the anteroposterior direction and are inclined one side of
the anteroposterior direction with respect to the vertical direction.
The wi nd i@ ¥k crstngdRBarste plarerfidiZrete 3wl Hiateinan dwndassld Japd
Front and back walls of each of the cornered frame portions 271 are

i ncl i ned ffod@asdianthdarikivar d, respectively. [0104] The ion enmitting
apparatus 200 structured as descri bed above is placed in a room Wen
t he not orl0PG21of t heFIst.oReris & @keteh, usdrk foppeéd seerR)d: perefooned ed
t hereby sucking in air in the roomfromthe suction openings 211 on
bot h si desroom ontadier bhgvmgut4r@utke dlionovdmpemingm S the aihepaiifying
such as dust particles, are renoved by the filters 208. On this
occasi ona2ppagagilp sockedinntte tthe passeags ROerisiccawbédht dsfplaged on
| am nar flows by the circular guide walls 242 provided around the

i mpel | er & Z0®orThed ghe aowmhe FBF M shvesl aicaadnfli oat fhowseslldryy of
the circular guide walls 241 to the air outlets 242, and is then

bl own oumefasymrerhat adnr tdgt beoenR4X iione thdahducbom205hd @&6E] Theshown
ducts 205 are structured to cause air to flowin the formof the

| am nar finoWI&l 0AY were folbdatned| ¥iseR(8® andunheofiidmanalalssm@O5erehdat
205d. The ion generators 206 are di sposed on the front walls 205a for
causi ng @aints & koW in thieerdam wiidh nelge ridam aaronfvicowl candl diengeri fyiirg
possible to efficiently add positive and negative ions generated from
the i on goperatbennsdudiogen2bdn gade2dZonband tdei air gentf virgr spRO6 tus
the air flowng in the form of the lamnar flow through a relatively
narr ow padecaidong tchehé mometsendl inve2dSan . Fuke frary incheo dU&. s2@05harmpom
structured to be narrow in the mddle of the vertical direction so

t hat t he hgisr af Ebosr viadn ifgh . Wi nd< spéed, (apprdreiraddlty iedgbbssi bt atang
efficiently add positive ions and negative ions to the air. Further,
a pl ur al magsointiremsont gerresarer of 206 Arebdigposddtadans najbeaspdaded
apart fromeach other in the flow direction of the air, thereby

provi di ngiroperpéging eppatratuadd rdaredsn bhe Hd ogity , beiry seacediapa:
possible to efficiently add ions to the air. [0106] By the way, the
amount ofe¥ Bnd mpéyor opABYald eheé ai f-m side. Further, measurement points

A represent such pqsitions that correspond to points 1, 3, and §
of the 5.7-m side and are spaced apart by 0.1 m from one wall on
a 5.1-m side of the room. Measurement points C represent such
positions that correspond to the points 1, 3, and 5 of the 5.7-m
side and are at the center along the 5.1-m side of the room.
Measurement points E represent such positions that correspond to
the points 1, 3, and 5 of the 5.7-m side and are spaced apart by
0.1 m from another wall on the 5.1~m side of the room. Further,
the measurement time period is 20 minutes from the start of blowout,

andthe amounts of ions are expressed by the concentrationof positive
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di scharged to a room was neasured using the structure in which two
ion generators 206 are disposed on the front walls 205a of the ducts
205 whi |l e being spaced apart fromeach other in the flow direction.
The concentration of ions obtained as a result was approxi mately
10,000 per cnB. Oning to this, it is possible to enhance the
sterilization effect on airborne bacteria in the room the

t ‘ f i 3, o
abeor bed i.‘%‘%q AT W b1 S S S

the ductsg gach include a lamnar flow portion for causing air
del i vered by fhe rotation of the inpeller 203 to flowin the form of
the lamn oW, an e a I a

di sposed ?({1 'C{dhe | am %ce:l(tr;&fe?h%n&%r ?ﬁ%nﬁggggg%&?@%&q§3 Bg %géaéf an
However , a ner t 2 a

maybe dlspos %?%JSQ?H%QC%FC%ﬁﬁi % ﬁ' Fggg?gﬁ%téwrﬁ} tgégaggégggrper

del i ver ed.addiend ggeg!o%rpgﬁe%%e Ag;plﬁffpe%u UREL LELS aBiZnbor L QY

in the form am nar osition a

generatIOQﬁgpr{ﬂéﬂaﬁﬁhﬂﬂ 3%%5'%mH%Ee8a h' H'aE Xm Lo, t gd- ingrsased.

[ 0108] Furt nment, the on generat
d
zsa:?deaz@épooéo.ﬁﬁ@oﬁé%%e:é@fgg e, ot dasetien. e dopised s,

205. Fbm%&él&:l%aig raﬂ‘m nggt%\gggolrl%n geg"% OIE;Vl éa Sl% %ft :AQV%ZEBQL

pat hs ma i'sposed so as art f7om each>oth

flow directf %maLQQOQJ:ﬁ:% 0gs GhlBaY @P%ﬁs éiuélh%oaﬁpﬁﬁéﬂgé%%an 10,000

descri bed i n

per cr’. Owing to this, it is possible to enhance the sterilization

effect on airborne bacteria in the room, the inactivation effect
on viruses, and the effect of removing odors absorbed in a curtain,
clothing, etc.

[0091] Here, in this embodiment, three ion generators 5 are
disposed on the circular guide wall 122a of the casing which is
structured to cause air to flow in the form of the laminar flow,
and one lion generator 105 is disposed on the front wall 104d of
the duct 104 which is structured to cause air to flow in the form
of the laminar flow. However, apart from that, any structure may
be employed as long as the ion generator 105 is disposed in a laminar
flow portion structured to cause air to flow in the form of the
laminar flow. A position at which the ion generator 105 is disposed
is not particularly limited. For example, the ion generator 105
is disposed on at least one of a portion on the boundary between

the air outlet 122b and the circular guide wall 122a, the circular
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respective enbodi nents of the present invention are placed in a room
and operated continuously, positive ions and negative ions generated
fromthe ion generators can be efficiently and evenly diffused in

| arge quantity in the room It is possible to widely distribute
positive ions and negative ions in a roomhaving a size of several to
several tens of tatam mats, with the concentration of ions equal to

or hi gher n 20 er gﬂi e { f appr.Qpri at ar at us
type is s%ﬁ%%%ééggrgggghdﬁg tIgggﬁggéc%?%%dlﬁﬂdfﬁgtgﬁ%&gF%eﬁﬁgbned
enbodi nmen pendi n n q§]si f.the room it is also possible to
w del y di@@ggﬁute pong%E% |oﬁ§ﬁ§ﬁ tﬁegative ions in the room wth

h i i | [ han_50, 000 _
e oonoent [ at bR of2 WA FONALLL0 .0 Blaher 098,20, 900, RS8, 805kt ing
ons i &S PO A Coh ERAT F At BT SOt Ho G0 CharaEgoapent
best. | t, the. t d . bed in.the, Cli .
Cemmit o o B e ARBRE RO 2327 508 e s BRI My one
i ing,th trati f . . Thi.s has theref bl ed

o P SRR SER D) LRR Al e T e R g, ane

i bl [ d by th ] ' |1y . il apl at

10111] Pl FEos 2Anbie (161 Fagte: bR G Ao PBECheht b 1oAY THES
technoloqg of the present invention, in which positive ions and

negative TonSThPE d etPTButed in a roomwith a hi gh concentration.
|G 25, an_ion ncent ratiqn. of

noh eved 1995 cal > SRRaorh P TO0R: PoRAAe ipaPD: b LT dRobap 22
Al | or gons 0%~ BO9E SR AT IRy e SpBELPO Ry T REP S il LOHSE PRFLE RS
o oot o ot o ASnlBRE ath o0 BIC 700002 PBE P nir it Ho EHo0aPPace
it octs ML BT EaE s haRt TR PRCELbE Ra S Recht & hauren gt portion
P:rn;[)i/;:“ g‘}gf ai %g?%wza qggb(;]rcgprécr%in)%gg é@%hép%rsedkgpggec?fifneg.tlo%%rt Bgrtion
of the housing 201 and has output shafts 221 on both sides of an
output shaft direction; two impellers 203 mounted to the output
shafﬁs 221 of the motor 202; two casings 204 respectively
accommodating the impellers 203 in a rotatable manner; two ducts
205 being cylindrical portions for causing air currents generated
by the rotation of the impellers 203 to flow upward in a separated
manner; iongenerators 206 each including two iongenerationportions
261 and 262 and disposed in the middle of the ducts 205; and wind
directionmembers 207 disposedinthe fittingholes 212 inadetachable
manner. HNote that, themotor 202, the impellers 203, and the casings

204 constitute a blower.

[0094] The housing 201 has a substantially rectangulax
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[ 0112] However, t hrough experinments perfornmed under conditions shown in
FIG 25, it has been found that, by increasing the concentration of
ions, the renoval rates of airborne viruses, adhering bacteri a,
adhering nold spores, and airborne allergens are all increased, and,
in particular, an increase in concentration of ions by one order of
magni tude or higher conpared to the conventional concentration
(2,000 per cnB) provides additional effects, such as inhibition of
growt h of P& lRgipsetdars Hdl usimerz et rondadp? Ulsl amithg srovahgoiar
absorbed odors, Further, it has been confirned that, when the

concent r ath nPoRNRBITEeMs Aefondquall 13 lsr anfghdecknheal 5( 0G0 epeending;
ai rborne avian influenza A viruses (particularly subtype HSN1 ) are
renoved 9FOMdEHon sigeni phit ke keitom Wglbagfbdi atieEsviser wehila 20L& amd
St aphyl ococcus aureus) are renoved 99% and absorbed sweat odor is
made one 4NReExgeRAind/ f1en rheepiBenf tWntsdlsist pf thé Oktt3]ow whlih201d,
concentration of ions in a roomspace which is achievable by the
convent i il tappapaedd, 20dio-boFlire shet den ppehiegy 1A ivi theskswaapobeions
removed only up to 90% (equivalent to 73% renoval in 10-m nute

real - spackt }é’@§8)tfi¢lﬁédghwﬁlkméﬂéas@nd @b sosermvidet wbsh fgdmners 208
denonstrated that the technol ogy of the present invention for higher
concent r dt8n &an2idépvieve ad o epokad imtirof the%ert myhereninga 3hbriy
period of time (with an ion concentration of 50,000 per cnB, 99.9% of
avi an i nfihfeArpe ALgrs ¥98stama ssehbyeenti n réBomentesaninbntaddi thergir
the fact that such effects are produced agai nst the subtype H5N1,

whi ch hasdédrancdiediro hHve fpatdegi kolws 8aki af the teperdllyéais,each
suggests that the technol ogy of the present invention for higher
concent r d&¥d%n 2heppsangElaahshppteka Vg dudongibudinelidiuscandni shereof
ignificantly beneficial in terns of public hygiene . [0114] Further,
Wi th t he EERESROPELNGEDhieopRE PP Stegiiospdteeathicch asdawhicewabimndyy
t he conventional apparatus, confirnmed effects are limted to

bact er i a,SUHifeeegarde frrntos g tne Haredfar varsheiiderk spevtttret g ver@inth 1
it has been predicted that there would be no effect on bacteria or
the |ike HdR&ELIRG 204 &NsdNNET bYRLacs onhihe backl 8ies fiewtl ived! badierard
expected t hereon. However, as described below, it has been confirned
that the WéthHEBFBETE o the wresiaml Paveation. f durhhghertioohosainatdodn
is capable of renpval of adhering bacteria (Staphylococcus aureus and
Escheri cHiSadtbidgd Infammpppen défigiemancos laweerd i sisindig the middle
Cladospori_unm , and deodorization of absorbed odors (absorbed snoke
odors fr&h EPGayettianlafdrapsorbednshilie erINUY R84vatemaungeddyo )ttien

a practical period of tine. [0115] <Deodori zation Effect on Absorbed
Odors> lowerdivisionwhereasthediucts205aremountedtotheupperdivision.

[0095] The impellers 203 are each a multi-blade fan including
aplurality of blades 203a each having a rotation center side thereof
displaced, with respect to an outer edge thereof, toward a rotational
direction. In other words, the impellers 203 are each a
cylindrically-shaped sirocco fan, whichhas one end thereof provided
with a bearing plate, where the output shaft 211 of the motor 202
is inserted to a shaft hole provided at the center, and discharges

air, which is sucked into a hollow in a center portion of the fan
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Time periods required for the odor intensity of absorbed snoke odors
fromcigarettes to be nade one | evel down were 57.5 m nutes, 40

m nutes, approximtely 27.5 mnutes, and 22.5 m nutes when the
concentration of ions was 7,000 per cn8, 20,000 per cnB, 30,000 per
cnB, and 50,000 per cnB, respectively. As for absorbed sweat odors
(isovaleric acid) , the time periods required were approxi mately 12

hour s and appr oxi mat el y 4 houyr Wne concentration of ions was
50, 000 per (E)"rerﬁI aﬁ%erfd’tfyé’(}”ﬁvbg?a e0d 9= TAe fap, Iy Bakween

fromthe resul t. thus obt ai ned that, a significant

deodor i za{t’ah }/{ESF ?,Ztog’t?np%f)’sib]rod’éadi buér %15\%@“%9%‘&413 7P phehe fan.
concentra£6§ |on was 7,000 per cnB or gher, and that the

ef fect wa anced Re G 1ogH ?%\‘Pl?&HC&FdF@n?ﬁ%‘éJ—W@Pé%é@ll 241,
[0116] <Ad erl ng | d Rermvi ng Effect> When the concentration
of ions WA SbIBADeHETCRRETS ﬂ?‘bﬁtegjr Bt eoF o bR By périhmiBee bher
noder at e %%?@6to gow of test, area and when the concentrati on of

i ons was k] %ﬁﬁrOEQﬁ¥Q??&h§Fr?ﬁEﬁﬂ41Q§'téﬁaﬂ%ﬁﬁk#qﬁu%oﬁecéh@reby

i nconspi cuous (25% gb smaller in test area). As can be seen fromthe
above, thePTEANNY HE IBREH dd thEsa I hAUTr ditgni AR Adhenthgt it
renpvi ng ,‘%gt was recogni zed when the concentrati on of ions was

30, 000 pef 1§ ORFY Nt d 0t ARE §HIHHEL A4LRBEHoR erfoibggceTsekar
was enhanced, as %E %tgoncentratl on_of ions was increased.
c

[ 0117] <AdFEdn g2 FiFBeRBYE i EfEeEiscular guiigoalhe24l. The air
concentrati n of 2 mai nt ai ned at 50,000 per cnB in a

refri gera?lb %5hé4 V%?a%%%%&@&é“&ﬁﬁéé% AP ESEREr PEAFBUdes
coil was re ced 93%| n 7 di can be _seen fromthe above, the
resul t th]lﬁs Bt%% GDHEETLA td%eﬁtgﬁpf?%ézﬁﬁ alFerlaw Ivadedrald 241 and
renovi ng effe il S recognj zed en the concentration of ions was
50,000 pet” B E- GRS Phat “PRESGHIE FRg Isadiept irariiiong rom
ef f ect \A@Crs}benhajgce]? gs t he concentration of ions was increased.

[ 0118] <Ai TBoPRET AT GESRehbHIRF EPF%%t"@l(ll?4Eva|FdJ§ttuh6ﬁroi%hqe RSNG| 24

of Alrborne Vruiea ba/ Using Cells é ar t
ch inc e casing main body 204a, which has a dish shape and

includes the circular guide wall 241 and an open portion for the
air outlet 242, and a cover plate 204b, which is open in a portion
corresponding to the copening of the impeller 203 and covers an open
side of the casing main body 204a. Facing sides of the respective
casing main bodies 204a are integrally joined together with a joint
wall 243 for partitioning. Further, a ventilation plate 209 having
a plurality of air holes is provided between an open portion of
the cover plate 204b and the filter 208.

. [0097] A portion of the joint wall 243, which corresponds to
the motor 202, has a concave portion that is recessed toward one
of the casing main bodies 204a, and a supporting plate 244 having

& dish shape is mounted to a rim portion of the concave portion.
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In an environment in which positive ions and negative ions are
present, a verification test was conducted by using cells with the
aimof verifying an infectivity reduction effect against airborne

i nfluenza viruses. As illustrated in FIG 28, in a chanber having a
volune of 1 nB, the ion generator described in the enbodi nents and a
fan for stirring the air in the chanber were set up. Subsequently,
positive ions and negative ions generated fromthe ion generator were
stirred Byanetenro2afiheke isoncentvached nehnpodistineeni ecanteanpboriions
negative ions in the air was kept even at 50,000 per cnB . Then, the
avi an i nfAfudiea caNgavasre bt §peanb NihavaspRorajad phebet Bé4 chiandarh an
and the airborne viruses in the chanber were retrieved through

sucti on figtergeinbien, oSt uithary oleredi 248t y T eutpne ehdfos 2He are
spraying and 5 minutes after the end of the spraying, respectively,

t o t her eBynsexasidnehroesh rfhadfit dwd esi pepvibded e heusestby pbhet T@DTE
nmet hod (nmethod in which infectivity is determ ned by gradually

i nocul at ithg eeh¢averpphtaomiangt thle vuppersbhapilene Jeh EhG th20)mpaitiieats
is generally used in the field of virus studies. Here, the infectious
titer is28% pHdexovriredentthegonhput néheditisv2Ry . of Furtienuys ahouppeeldnd
Asa result of the test, it has been confirnmed that the infectious
titer (isffedhevipyytoralhe?4d reudenglsr spveed ayprokitingt ekyif§s .20 i n
a short periodoftine as short as approximately 10 m nutes. Note that,
when a sil#0P81 experThreniichas2¢drdndt baveia Aowrri emd ddrgentr abrirst ek
7,000 per cnB, the renoval rate after 10 mnutes was 99 . 0%.

Furt her, t§ fhkapicxperleids? wede acondpet ezhdiittherdod komaacted |wente
A virus subtype HINL, and the renoval rates after 25 mnutes were

99. 7% andi&pnediaket €13, 894 97% edvent¢tred ol ey Iiatddiradfpamrienesring
7,000 per cnB and when the concentration of ions was 50,000 per cnB,
r espect i Petguayeslwyd ipdricah shepmthad sovmiddhe thegabf inhie wittdidadd
was that a significant airborne virus renoving effect was recogni zed
when t he CEREEAPR AR THICHOMEE - WaBUTLIGO0 pbe dudtor2di gheh, imnthddran
the airborne virus renmoving 55 effect was enhanced as the

concent r sk W11l eiSav@bsparackadeny tHeoeno|tymentialudifeortioh of the
Infectivity of Airborne Viruses by Using Cells (Part 2) As

i |1 ustratddcrhar @igm wald 34Eherdrethragd nputlesl 84R; of bhckByalh&lisbn
generator described in the _enbodi nents of the present invention and a
fan for SfiSPPERE TuRstantipdlyHeerHarldy feere thetaim ousdbtetilenshy two
positive ions and negative ions generated fromthe ion generator were
stirred Bydeheathn 2 apfe? Qohddvtr axFerd gfrogoshei fxontomalangd05a and
negative ions in the air was kept even at 50,000 per cnB. Then, the
avi an i nfihgraanviadds2 &b epgea rd Nl spased prppsdnt hedly menthanbey, add
the airborne viruses in the chanber were retrieved through suction
for 10 mPrR@resouktigom ke SHithorsdeaf24t isheawsrt ¢b fhonspilapimey fillow
t hereby exam ne changes in cells for 3 days after the cells were

i nocul at @°®at Rheh8ront uilsl 2Adag apdsiihe, sidee wadlls 288cubad 205, t lind
such a virus that was not subjected to the action of positive ions
and negaficvélpundlorg Ehetwantddadndibeekéon3 days after the

i nocul ati on, whereas the cell inoculated wth such a virus that was
subj ect ed%08% he actTrnfwpntpwalis @85k eas cach nroydtiede iitbrishdvaghlholeke
change, keeping a normal form Oning to this fact, it has been

conf i r ne@crRasPrending ticoihef i pogianerationspartd.onsgdtivand @68, and the
decreases the infectivity of a virus to a cell. [0120](3) Eval uation
of | nf ectiow ggnegfatain 206 he mgunisdst dyhedihmgughdldl efnti edugsh insertion.

Thebackwalls 205b are eachmountedwithacircuit board 210 connected

to the motor 202, the ion generator 206, and a power supply line
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In an environment in which positive ions and negative ions 56 are
present, a verification test was conducted by using small aninmals
(chicks) with the aimof verifying the infectivity reduction effect
agai nst airborne influenza viruses. As illustrated in FIG 31, a
chanber (roomfor bringing ions and viruses into contact with each
other) having a volume of 1 nB, in which an ion generator and a fan
for stirring air were set up, and a chick breeding roomhaving a

vol ume ofaQ‘gG’Ht,h AT oA’ AWErE-pIcklen Frred twpeara we Os ub%sf,t%leﬂfer’élb@/
enabling the air to circul ate between the chanber and the chick

br eedi ng 4&eF MbFegueaviged t e entducat tBRebetwebsiath& dhanter dnet
the chick_ breedi ng roomwas shut off, and then an influenza A virus
subt ype H3MNgescligtisgenhav? nt #hei madddéeneerttratviestlefl 195t D80/ nthe
was all sprayed by a nebulizer over 25 minutes into chanbers that
were set dechshawegydpvidhermIabrens stugmsitandnidshsahnmhapsgaeindethe
ions at 3,000 per cnb, 7,000 per cnB, 25,000 per cnb, and 50, 000 per
cnB, respeetriariof arhbspustli derepbhvetdionerd setragitdonedriondhe joint
3, and 4). Then, for 1 hour after the spraying, positive ions and
negative Vahs #éPe géhnetheeduttonrphe domigeeer abbr tovenchootiche of
chanbers so as to maintain the above-nentioned concentration, and the
i ons and $%ieaxsd s niigasontadnpy2 Tlitedi sposdbinqraysdiiedomiiabaing
chanber in which the ion generator is not operated so that the
concent r asParedhrpdhSrog eah ether {ndher kakkrag. direriarobrariedpgrahby
virus solution was sprayed and the stirring was performed. [0121]
After thelditierft byt fri¢y: Pohbighdd1df abdt s parttd téhnrBdyy g fhent
chi ck breeding roomwas cancel ed, and the air in the chanber and the
air in theoprierdiZbdbr oM Eomtimiimitnga2d 2343 ckFuBThegererrdy cudst of the
30 mnutes by using a punp installed in the breeding room After the
30- mi nut ed¥F WEReguRATIBahoN t4fd wEat Pravided betthepnot et drardymecand230
the chick _breeding roomwas shut off, and the chicks were bred with
only the EWF daeaddnagar Eoraicapabliectt weh idsagi §EngRY h fnersiedeeaing
After the chicks were bred for 3 days, 10 out of the 20 chicks were
retri evedt&9m disssadsddeto col l ect livers, kidneys, and bl ood. The
col | ected [s)orti ons were anal yzed by the PCR nethod as sanpl es,

t hereby pEY¥Utin ng, PRéritlstrasgecin FeGpotti Ghs, i asorsaenrs &) & sach
whet her or not the virus was present and cal culating infection rates.
Not e t hatin@kidesr thge Pedtapfi seiernegiatilsneprbhons f2¢thang R§2 ppaced
present in any one of the above-nentioned three portions, it is
consi der e¥P¥Hat TPHE2FAPERET &R thaslipesh legdatershetinarbef londishrtken
were bred for 18 days nore (21 days after the virus spraying) , the
renai ni ngPAFhehpék Tsarated by diedrebatbPn &t the oisepeldrd a%? i (FegyFIG.
anal ysi.s was conducted utilizing hemagglutination inhibition, to

t her eby céf kiR REPESAACPEOAYPPE IR ERkaPPAY &89 VPHUPI3 tathbe dep geperation
determ ne whether or not there is virus infection in the

above- neR BN 8t 23k 68y A E BALAERY prersrnees Jsirngoldibng the ion
indicators : (a) the infection rate (rate of chicks that have viruses
i nvadi ng 9¢R IR BodPesionsAtl epY Ab7eand b dyepr Eart idwcroybkan .( r Ween
of chicks that have i munity because of biol ogical defense reaction
caused byth®reion feedingusestien 4RRIAGSHFEILES9E to THe: rieguigesespbion

shown in Table 1 and FI G 30.
portions 261 and 262, the ion generation portions 261 and 262 perform

plasma discharge, to thereby generate ions.
{0101] The iongenerationportions 261 and262 includedischarge

electrode projecting portions 26la and 262a having a sharp pointed
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[0123] [ Table 1] Control area Testareal Testarea2 Testarea3

shape, and induction electrode rings 261b and 262b respectively
surrounding the discharge electrode projecting portions 261a and
262a, and the discharge electrode projecting portions 261a and 262a
are disposed in center portions of the induction electrode rings
26lb and 262b, respectively. The ion generation port\ion 261
generates positive ions, whereas the ion generation portion 262
generates negative ions. The principle of generation of positive
ions and negative ions is as described above.

[0102] Two iongenerators206areheldbyasinglieholdingmember
263. The pair of ion generators 206 are mounted on each of the front
walls 205a of the ducts 205, and are disposed in pérallel while
being spaced apart from each other in the flow direction. Further,
the ion generation portions 261 and 262 of each of the pair of ion
generators 206 are disposed side by side at positions intersecting
the flowdirection, and the polarities of the ion generation portions
on adjacent sides are made identical. The ion generation portions
261 and 262 of each of the ion generators 206 face an inside of
each of the ducts 205 via the through holes. Further, a side of
the holding member 263, which is mounted onto the ducts 205, has
four openings 263a corresponding to the respective ion generation
portions 261 and 262, and the ion generation portions 261 and 262
are disposed in the respective openings 263a.

[0103] As illustrated in FIG. 23, the wind direction members
207 each include a cornered frame portion 271 whose cross section

in the anteroposterior direction has an inverted trapezoid shape,
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Test ar ea4. | onconcentration (per cra3) 0 3,000 7,000 25,000 50, 000
Infection rate (%

and a plurality of wind direction plates 272 that are disposed in
parallel in the cornered frame portion 271 while being spaced apart
from each other in the anteroposterior direction and are inclined
onesideoftheanteroposteriordirectiénwithrespecttothevertical
direction. The wind direction members 207 are formed to have an
identical shape. Front andback walls of each of the cornered frame
portions 271 are inclined forward and backward, respectively.
(0104} The ion emitting apparatus 200 structured as described
above is placed inaroom. Whenthemotor 202 of theblower isdriven,
the impellers 203 are rotated, thereby sucking in air in the room
from the suction openings 211 on both sides into the casings 4.
Sucked-incontaminantsintheair, suchasdust particles, are removed
by the filters 208. Onthis cccasion, the air sucked into the casings
204 is caused to form laminar flows by the circular guide walls
242 provided around the impellers 203. The air in the form of the
laminar flow flows along the circular guide walls 241 to the air
outlets 242, and is then blown out from the ailr outlets 242 into
the ducts 205.

[0105] The ducts 205 are structured to cause air to flow in
the form of the laminar flow along the front walls 205a and the
side walls 205¢c and 205d. The ion generators 206 are disposed on
the front walls 205a for causing air to flow in the form of the
laminar flow, and hence it is possible to efficiently add.pbsitive
and negative ions generated from the ion generation portions 261

and 262 of the ilon generators 206 to the air flowing in the form
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40 30 20 20 10 Anti body preval ence rate (% 90 40 30

of the laminar flow through a relatively narrow path along the front
walls 205a. Further, the ducts 205 are structured to be narrow in
the middle of the wertical direction so that the air flows with
high wind speed, and hence it is possible to efficiently add positive
ions and negative ions to the air. Further, a plurality of the ion
generators 206 are disposed so as to be spaced apart from each other
in the flow direction of the air, thereby providing more positions
.for adding ions to the air, and hence it is possible to efficiently
add ions to the air.

[0la6] By the way, the amount of ions per 1 cm® in the air
discharged to a room was measured using the structure in which two
ion generators 206 are disposed on the front walls 205a of the ducts
205 while being spaced apart from each other in the flow direction.
The concentration of ions obtained as a result was approximately
10,000 per cm®. Owing to this, it is possible to enhance the
sterilization effect on airborne bacteria in the room, the
inactivation effect on viruses, and the effect of removing odors
absorbed in a curtain, clothing, etc.

[0107] Here, in this embodiment, the ducts 205 each include
a laminar flow portion for causing air delivered by the rotation
of the impeller 203 to flow in the form of the laminar flow, and
the ion generation portions 261 and 262 aré disposed in the laminar
flow portion of each of the ducts 205. However, apart from that,
theiongenerationportions 26l and262may be disposedonthe circular

guide walls structured to cause air delivered by the rotation of
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30 30 [Ol1l24]Fromthe results of Table 1 and FIG 30, it has been
confirmed that, in an environment in which the concentration of ions
is 3,000 per cnB, the infection rate is decreased from70%to 30%
and the anti body preval ence rate is decreased from90%to 40% and
that, in an environnent in which the concentration of ions is 7,000
per cnB, the infection rate is decreased from70%to 20% and the
anti body prevalence rate is decreased from90%to 30% In other
wor ds, i tthsagelbpentivrinidudiaersby08r eat Flgy tire tihef Ifgesnzaf At rlmninar
subtype H3N2 for 1 hour with positive ions and negative ions, it is
possi bl e filewsi ghifdsdanphyadedrichs 8hehkon gleseravioy rfritime vBrdbso e
the chicks. [0125] Further, based on the fact that, in the environnent
i n whi ch itsheotopeehirataoly dfiriides.is 7,000 per cnB, a 50% decrease
and a 60% decrease were achieved for the infection rate and the
anti body [E¥lé¢dl ence Fmttdem epelis embydiment sttepedicsaldl kot have Srdns
99% of the influenza viruses were inactivated, referring to a graph
of i nfectdnspated aptirbdhorpeeavialoahes imttbew tdw déspetion @rehéisposed
concentration of influenza viruses, which was obtained by an
i nf ecti orsirdzt byt esde (me@oBiGioB2)infdxilgitkagethe nfidve diesctdbnt e the
present invention, as 59
two ducts 205. However, apart from that, the ion generators 206
of the two flow paths may be disposed so as to be spaced apart from
each other in the flow direction.
[0109] As described above, if the apparatuses described in the
respective embodiments of the present invention are placed in a
room and operated continuously, positive ions and negative ions
generated from the ion generators can be efficiently and evenly
diffused in large quantity in the room. It is possible to widely
distribute positive ions and negative ions in a rcom having a size
of several to several tens of tatami mats, with the concentration
of ions equal to or higher than 10,000 per cm®. Moreover, if an
appropriate apparatus type is selected from among those described
in the above-mentioned embodiments depending on the size of the
‘room, it is also possible to widely distribute positive ions and
negative ions in the room, with the concentration of ions equal
to or higher than 50,000 per cm’.
[0110] Conventional commercially available apparatﬁses

mounted with ion generators are capable of generating positive lons

and negative ions in a room with a concentration of about 2,000

50




illustrated in FIG 32, thetestwas conductedusi ngt hevirus sol ution
havi ng the virus concentration of 105 TCI D50/ nL, w th which 100% of
the chicks were found to have infection through the infection rate
test. However, taking into consideration the fact that the infection
rate and the anti body preval ence rate were 70% and 90% in the control
area, respectively, it is conceivable that the chicks used for the

test of t prasent. i nvention able 1_and_ FI G _ .30 re such a, |l ot

t hat hadlgﬁiéﬁkl?gs??%%geghrgglgfﬁﬁge F%ét?ﬁ?%ﬁ%ﬁﬂ§%§wﬁﬁﬁﬁ5Fgﬁdt{Ptqﬂ?
| ot of chjicks d for the infectian rate test, (F 32). Industri al
ropl | cabi 1515 Lo 27 TRet HFebEhtot o ase P dPUEREeR ReeHOETHLe of

rovi di ng..a_ highly-puri.fied room_and applicati.on of_the present

anenti o%’%%nlsiﬁlgﬁ%geﬁl 588r?ﬁﬁfn%ntﬁ%dg?ﬁﬁ?lﬂ%r%ﬁ%‘ero%fl pl eTe}ﬁa’t H&S
or cone d hel ps .prevent. .infection due tq pat eni ¢ viruyses,, and
Us thus STEHTCEEHTISP Boerd Lihng $rot f&@%ﬂ%ﬂ@ %‘Rt}’%gc&ﬁ ndREERERCLEY
S obvio%?.that t he ace gqéLfie .accgrdi %ﬁto t he present invention
can be usBHYoCAREGE f1% PEATIRYY & iESPAgrbititg CPR R D Tamda B Akl e
includin%inushroons (so-called sterile growing). Reference Signs List
[ 0120] 1i SFERFFYS Rg appar at us 2housi ng 3suction openi ng

[0111] FIG. 25 shows the effects and efficacies newly realized
by the technology of the present invention, in which positive ions
andnegative ions aredistributed ina roomwith a high concentration.
Referring to FIG. 25, an ion concentration of 2,000 per cm® has been
achieved in a real space by conventional apparatuses, and removal
rates of airborne viruses, airborne mold spores, and airborne mite
allergens are 90%, 99%, and 23%, respectively. Note that, as for
the airborne viruses, a l-m°~chamber test was performed to examine
effects of an ion concentration of 7,000 per cm®, and the removal
rate of viruses was 99% in 10 minutes. To be precise, the other
effects and efficacies shown in FIG. 25 have been unknown. In
particular, it has been conceived that there is no effect on the
removal of absorbed odors.

[0112] However, through experiments performed under
conditions shown in FIG. 25, it has been found that, by increasing
the concentrat'ion of ions, the removal rates of airborne viruses,
adhering bacteria, adhering mold spores, and airborne allergens
are all increased, and, in particular, an increase in concentration

of ions by one order of magnitude or higher compared to the
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dair filter 60 5blower 6duct (flow path) 6a, 6bcurved surface
portion 7vertical -w dening portion 8l ateral-w dening portion 8a to
8hl ateral | y-separated path

conventional concentration (2,000 per cm®) provides additional
effects, such as inhibition of growth of adhering bacteria and
adhering mold spores and removal of absorbed odors. Further, it
has been confirmed that, when the concentration of ions is made

equal to or higher than 50,000 per cm?

, airborne avian influenza
Aviruses (particularly subtype H5N1) are removed 99.9% in 10minutes,
adhering bacteria (Escherichia coli and Staphylococcus aureus) are
removed 29%, ar_1d absorbed sweat odor is made one level down (1/10
in terms of intensity).

[0113] With the concentration of ions in a room space which
is achievable by the conventional apparatus, airborne avian
influenza A viruses can be removed only up to 90% (equivalent to
73% removal in 1l0-minute real-space test) through a cne-pass test.
However, it has been demonstrated that the technology of the present
invention for higher concentration can achieve a removal rate of
99% or higher in a short period of time {with an ion concentration
of 50,000 per cm3, 99.9% of avian influenza A viruses are removed
in 10 minutes). Inaddition, the fact that sucheffects are produced
against the subtype H5N1l, which has been feared to have pandemic
potential inrecent years, suggests that the technologyof thepresent
invention for higher concentration helps prevent infection due to
anewvirusandissignificantlybeneficial intermsofpublichygiene.
[0114] Further, with the concentration of ions in a real space
which is achievable by the conventional apparatus, confirmedeffects

are limited to bacteria, allergens, and orders that are suspended
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10opening portion 10a to 10d bl owout opening 11 to o _
l4vertical ly-separated path 17first ion generator 17A positive ion
generation portion 178 negative ion generation portion 18second ion

gener at or

18A positive ion generation portion 18B negative ion

generation portion

in the aix, and it has been predicted that there would be no effect
on bacteria or the like adhering to a solid body, or that little
effect could be expected thereon. However, as described below, it
has been confirmed that the technology of the present invention
for higher concentration is capable of re;'noval of adhering bacteria
(Staphylococcus aureus and Escherichia coli), inhibition of growth
of adheringmold (Cladosporium), and deodorization of absorbed odors
(absorbed smoke odors from cigarettes and absorbed sweat odors
(isovaleric acid)) in a practical period of time.
[0115] <Deodorization Effect on Absorbed Odors>

Time periods required for the odor intensity of absorbed smoke
odors from cigarettes to be made one level down were 57.5 minutes,
40 minutes, approximately 27.5 minutes, and 22.5 minutes when the
concentration of ions was 7,000 per CHP, 20,000 per cm?, 30,000 per
cm®, and 50,000 per cm’, respectively. As for absorbed sweat odors
{isovaleric acid), the time periods required were approximately
12 hours and approximately 4 hours when the concentration of ions
was 50,000 per cm® and 100,000 per cm®, respectively. As can.be
seen from the above, the resuit thus obtained was that a significant
deodorization effect on absorbed odors was recognized when the
concentrationofionswas7,000percm3orhigher,andthattheeffect
was enhanced as the concentration of ions was increased.
[01l1l61] <Adhering Mold Removing Effect>

When the concentration of ions was 30,000 per cm®, the hyphal

growth of Cladosporium became moderate (25% to 50% of test area),
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19hol di ng menber 100 air purifying apparatus 101 housing 111 suction
opening 112 bl owout opening 102 bl ower 121 inpeller 122 casing 122a
circul ar guide wall

and when the concentration of ions was 50,000 per cm®, the hyphal
growth of Cladosporium became inconspicuous (25% or smaller in test
area). As can be seen from the above, the result thus ohtained was
that a significant adhering mold removing effect was recognized
when the concentration of ions was 30,000 per cm’® or higher, and
that the adhering mold zremoving effect was enhanced as the
concentration of ions was increased.

[0117] <Adhering Bacteria Removing Effect>

When the concentration of ions was maintained at 50,000 per
em’ in a refrigerator, the number of Staphylococcus aureus and
Escherichia coli was reduced 99% in 7 days. As can be seen from
the above, the result thus cbtained was that a significant adhering
bacteria removing effect was recognized when the concentration of
ions was 50,000 per cm® or higher, and that the adhering bacteria
removing effect was enhanced as the concentration of ions was
increased.

[011i8] <Birborne Virus Removing Effect>
{1) Evaluation of Infectivity of Airborne Viruses by Using Cells
{Part 1)

In an environment in which positive ions and negative ions
are present, a verification test was conducted by using cells with
theaimofverifyinganinfectivityreducticoneffect againstairborne
influenza viruses. As illustrated in FIG. 28, in a chamber having
a volume of 1 m®, the ion generator described in the embodiments

and a fan for stirring the air in the chamber were set up.
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122b air

outlet 6 103 filter 104 duct 105 ion generator 151

positive ion generation portion 152 negative ion generation portion
153 hol di ng nenber .

Subsequently, positive ions and negative ions generated from the
ion generator were stirred by the fan, and the concentration of
positive lons and negative ions in the air was kept even at 50, 000
per cm®. Then, the avian influenza A virus subtype H5N1 was sprayed
into the chamber, and the airborne viruses in the chamber were
retrieved through suction for 10 minutes, starting immediatelyafter
the end of the spraying and 5 minutes after the end of the spraying,
respectively, to thereby examine the infectious titer of the viruses
by the TCID50 method (method in which infectivity is determined
by gradually inoculating cells with a diluted virus sclution: see
FIG. 29), which is generally used in the field of virus studies.
Here, the infectious titer is an index representing the infectivity
of a virus to a cell. As a result of the test, it has been confirmed
that the infectious titer {infectivity) of the virus is reduced
approximately 99.9%% inashort periodof time as short asapproximately
l0minutes. Note that, when a similar experiment was conducted with
an ion concentration of 7,000 per cm®, the removal rate after 10
minuteswas 99.0%. Further, similarexperimentswere conductedwith
the human influenza A virus subtype H1IN1l, and the removal rates
after 25 minutes were 99.7% and approximately 99.97% when the
concentration of ions was 7,000 pexr cm® and when the concentration
of ions was 50,000 per cm?, respectively. As can be seen from the
above, the result thus obtained was that a significant airborne
virus removing effect was recognized when the concentration of ions

was 7,000 per cm® or higher, and that the airborne virus removing
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200 ion emtting apparatus 202 netor 221 output shaft 203inpeller
(bl ower) 204 casing (w nd aligning nmenber) 241 circul ar guide wall
242 air outlet 205 duct (flow path, cylindrical portion) 206 ion
gener at or

effect was enhanced as the concentration of ions was increased.
[0119] (2) Evaluation of Infectivity of Airborne Viruses by
Using Cells (Part 2)

As illustrated in FIG. 28, in a chamber having a volume of
1 m®, the ion generator described in the embodiments of the present
invention and a fan for stirring the air in the chamber were set
up. Subsequently, positive ions and negative ions generated from
the ion generator were stirred by the fan, and the concentration
of positive ions and negative ions in the air was kept even at 50,000
per cm®. Then, the avian influenza A virus subtype H5N1 was sprayed
into the chamber, and the airborne viruses in the chamber were
retrieved through suction for 10 minutes, starting 5 minutes after
the end of the spraying, to thereby examine changes in cells for
Bdaysafterthecellswereinoculatedwiththeviruses. As a result,
the cell inoculated with such a virus that was not subjected to
the action of positive ions and negative ions was distorted and
broken 3 days after the inoculation, whereas the cell inoculated
with such a virus that was subjected to the action of positive ions
and negative ions had little change, keeping a normal form. Owing
to this fact, it has been confirmed that the action of positive
ions and negative ions decreases the infectivity of a virus to a
cell,
{0120)] (3) Evaluation of Infectivity of Airborne Viruses by
Using Small Animals

In an environment in which positive ions and negative ions
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261 positive ion generation portion 262 negative ion generation
portion 263 hol di ng nmenber 207 wi nd direction nmenber 272 w nd
direction portion 62 Cdains [Caiml]

arepresent, averificationtest was conducted by using small animals
(chicks) with the aim of verifying the infectivity reduction effect
against airborne influenza viruses. As illustrated in FIG. 31, a
chamber (room for bringing ions and viruses into contact with each
other) having a volume of 1 m®, in which an ion generator and a fan
for stirring air were set up, and a chick breeding room having a
volume of 270 L were connected to each other with two tubes, thereby
enabling the air to circulate between the chamber and the chick
breeding room. Subsequently, the ventilation between the chamber
and the chick breeding room was shut off, and then an influenza
A virus subtype H3N2 solution having a virus concentration of 10°
TCIDso/mL was all sprayed by a nebulizer over 25minutes into chambers
thatwereset tohaveevenconcentraticnsofpositive ionsandnegative
ions at 3,000 per cm®, 7,000 per cm®, 25,000 per cm®, and 50,000
per cm?, respectively (respective chambers were set as test areas
1, 2, 3, and 4). Then, for 1 hour after the spraying, positive ions
and negative ions were generated from the ion generator in each
of the chambers so as tomaintain the above-mentioned concentration,
and the ions and the viruses were stirred by the fan. For comparison,
in a chamber in which the ion generator i1s not operated so that
the concentration of ions is set to 0 (referred to as control area),
the virus solution was sprayed and the stirring was performed.
'[0121] - After the l-hour stirring, the shut-off between the
chamber and the chick breeding room was canceled, and the air in

the chamber and the air in the breeding room containing 20 chicks
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A nmet hod of purifying an inside of a rpom conprising operating an
ion diffusing apparatus including an ion generator including a
positive ion generation portion for generating positive ions each

i ncl uding HHH20 m and a negative ion generation portion for
generating negative ions each including 02-(H20)0, where mand n are
arbitrary integers, a blower for delivering the positive ions and the
negative ions, which are generated fromthe ion generator, froma

bl owout operg rigraalated €onndtiimyitiest Wrensine »lp¥Butinsdedisg andthe
the blower, a plurality of vertically-separated paths forned in the
duct by skprgdinawparhe 8fter thedOveinhtapigioieculohiomnghe ventilation
| ateral | y-separated paths fornmed in the duct by separating each of

t he vert ileslf1gersépar ehantbgrarns the tdhdick hraefiing regondipe cihwh otfheand
positive ion generation portion and the negative ion generation
portion beieghdicksoserke ihresushthromry dheathbk dseedibe eIt adrapaet of
fromeach other in a direction intersecting a flow direction so that
t he posi tvertilmisicgendgriatetsidonit he Afdsirtiheechbrkyeare bredifaro? depar
fl ow t hrough one of a path pair conposed of two adjacent

| at er al | y1&epstr atfedhpallschndks ovetmtretird enedasng edi s igashdratedlect
fromthe negative ion generation portion flow through the other of

t he pat h pavessdéfidueys ngerahbapedecurftentolienteheotoérnatwarennagviad
a substantially horizontal direction so that an upper portion of the
ai r currepy the®GER netiodiahisgrerd ebl dvisute byesd cuvipar efb 1t bha tsispaoutve
speed of a |lower portion of the air current, to wdely distribute,

w th a higbricomcenteasiivanetheapdsi whethtomsr awd the noga iwas poasenh
a roomor a work space, whereby a pathogenic effect is renmpved from
an ai r bor ard ph terebr oy Erfenid/carratresadhBet aighat ceadrydhiesatapliishnent
The nmethod of purifying an inside of a roomaccording to claim1,
wher ei n eaf hngect hen vef theallrysdsrreted ot hyg ois ofdde alicde-mentihaed
vertical direction on a downstream side than on an upstream si de, and
each of ther¢atpeatignsepsl aiedcpashdered nhljet wkder ihfechion ahes abeen
direction on the downstream side than on the upstreamside. [Caim
3] The neefibzbbisimd.i f fwer dhe abldks oferg poeininecd? dayg rorel @lndays
or 2, wherein the plurality of vertically-separated paths are

di sposed 8btehdtheavires ryrnaysngl ewhheurEereisinghll Fhowéat o metg LREeE

w nd speeds thereof nade weaker in descending order fromthe top.
[ Cl ai m 4] to collect blood, and antibody analysls was conducted utilizing

hemagglutination inhibition, to thereby calculate antibody
prevalence rates.

[0122] In order to determine whether cr not there is virus
infection in the above-mentioned test, the evaluation was performed
using two indicators: (a) the infection rate (rate of chicks that
have viruses invading livingbodies) ; and (b} the antibody prevalence
rate (rate of chicks that have immunity because of biological defense
reactioncausedbyinvasionofvirusestolivingbodies). Theresults

are shown in Table 1 and FIG. 30.
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The nethod of purifying an inside of a roomaccording to any one of
clains 1 to 3, wherein the ion generator conprises a first ion
generator and a second ion generator that are spaced apart from each
other in the flow direction, and are di sposed such that polarities of
the positive ion generation portion and the negative ion generation
portion are opposite to each other. [Caim5] The method of purifying

InSIdj gﬁaiaroon1 % rdhgg to any one of clains 1 to 4,

mhereln lity of the first ion generator and the

FFow di fect ton. [Claim b] e mtBAISE DLICE ST g b et R o o Pads

accor di réO%oCamﬁnémleﬁ clapms 1 tQ@, g0 7,000 25,000 50,000
éiizcifol rate (%) 70 30 20 20 10
ﬁigizigicerate(%) 90 40 30 30 30
[0124] From the results of Table 1 and FIG. 30, it has been

confirmed that, in an environment in which the concentration of
ions is 3,000 per em®, the infection rate is decreased from 70% to
30%, and the antibody prevalence rate is decreased from 90% to 40%,
and that, in an environment in which the concentration of ions is
7,000 per cm®, the infection rate is decreased from 70% to 20%, and
the antibody prevalence rate is decreased from 90% to 30%. In other
words, it has been found that, by treatirig the influenza A virus
subtype H3N2 for 1 hour with positive ions and negative ions, it
is possible to significantly decrease the infectivity of the viruses
to the chicks.

[0125] Further, based on the fact that, in the environment in
which the concentration of ions is 7,000 per cm®, a 50% decrease
and a 60% decrease were achieved for the infection rate and the
antibody prevalence rate, respectively, it is conceiwvable that 90
to 99% of the influenza viruses were inactivated, referring to a
graph of infection rate/antibody prevalence rate with respect to
the concentration of influenza viruses, which was obtained by an
infection rate test (see FIG. 32).

[0126] Here, in the test of the present invention, as
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5, wherein a concentration of the positive iens and the negative ions
in air of the inside of the roomis set to 7,000 per cnB8 or higher.

[Caim7]

The nmethod of purifying an inside of a room according

to any one of clains 1 to 5 wherein a concentration of the positive

ions and the negative ions in air of the inside of the roomis set to
30, 000 per cnB or higher. [daim8§] The nethod of purifying an
I nsi de of

concent r atli'gi¥ 6F B "gISH-
the inside of the rgomis set to 50,000 per

a roon1accord|nq1to any one of clainms to 5, wherein,a
t

o S F%d%fg%ﬂ?wqmwrﬁ%ﬁ?l%m
having the virus concentration of 10 TCII@u}ﬁL Wgth.Wthh 100% of
the chicks were found to have infection through the infection rate
test. However, takingintoconsiderationthe fact that theinfection
rate and the antibody prevalence rate were 70% and 90% in the contrel
area, respectively, it is conceivable that the chicks used for the
test of the present invention (Table 1 and FIG. 30) were such a

leot that had slightly stronger resistance to the viruses compared

to the lot of chicks used for the infection rate test (FIG. 32).

Industrial Applicability

[0127] The present invention relates to a method of providing
a highly-purified room, and application of the present invention
to such a place that an indefinite number of people gather or come
and go helps prevent infection due to pathogenic viruses, and 1is
thus significantly beneficial for the public hygiene. Further, it
is obvious that the space purified according to the present invention
can be used to a sufficient extent for growing livestock and plants

including mushrooms (so—-called sterile growing).

Reference Signs List

{0128] 1 ion diffusing apparatus
2 housing
3 suction opening
4 air filter
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5 blower

6 duct (flow path)

6a, 6b curved surface portion
7 vertical-widening portion

8 lateral-widening portion

8a to 8h laterally-separated path
10 opening portion

10a to 10d blowout opening

11 to 14 vertically-separated path
17 first ion generator

17A positive ion generation portion
178 negaitive ion generation porticon
18 second ilon generator

18A positive ilon generation portion
18B negative ion genergtion portion
19 holding member

100 2ir purifying apparatus

101 housing

111 suction opening

112 blowout opening

102 blower

121 impellier

122 casing

122a circular guide wall

122b air outlet
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103 filter

104 duct

105 ion generator

151 positive ion generation portion
152 negative ion generation portion
153 holding member

200 ion emitting apparatus

202 motor

221 output shaft

203 impeller (blower)

204 casing (wind aligning member) .
241 circular guide wall

242 ailr outlet

205 duct ([flow path, cylindrical portion)
2086 ion generator

261 positive ion generation portion
262 negative ion generation portion
263 holding member

207 wind direction member

272 wind direction portion
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Claims

[Claim 1]

A method of purifying an inside of a room, comprising operating an ion diffusing
apparatus including an ion generator including a positive ion generation portion for
generating positive ions each including H(H20), and a negative ion generation portion
for generating negative ions each including O;(H,0),, where m and n are arbitrary
integers, a blower for delivering the positive ions and the negative ions, which are
generated from the ion generator, from a blowout opening, a duct connecting between the
blowout opening and the blower, a plurality of vertically-separated paths formed in the
duct by separating the duct in a vertical direction, and laterally-separated paths formed in
the duct by separating each of the vertically-separated paths further in a lateral direction,
the positive ion generation portion and the negative ion generation portion being disposed
in such an orientation as to be spaced apart from each other in a direction intersecting a
flow direction so that the positive ions generated from the positive ion generation portion
flow through one of a path pair composed of two adjacent laterally-separated paths and so
that the negative ions generated from the negative ion generation portion flow through
the other of the path pair, delivering an air current from the blowout opening in a
substantially horizontal direction so that an upper portion of the air current flows with a
higher blowout speed compared to a blowout speed of a lower portion of the air current,
to widely distribute, with a high concentration, the positive ions and the negative ions in a
room or a work space, whereby a pathogenic effect is removed from an airborne

microorganism and/or an adhering microorganism.

[Claim 2]

The method of purifying an inside of a room according to claim 1,

wherein each of the vertically-separated paths is made wider in the vertical
direction on a downstream side than on an upstream side, and each of the laterally-
separated paths is made wider in the lateral direction on the downstream side than on the

upstream side.
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[Claim 3]

The method of purifying an inside of a room according to claim 1 or 2,

wherein the plurality of vertically-separated paths are disposed so that air currents
blown out from the blowout opening have wind speeds thereof made weaker in

descending order from the top.

[Claim 4]

The method of purifying an inside of a room according to any one of claims 1 to
3,

wherein the ion generator comprises a first ion generator and a second ion
generator that are spaced apart from each other in the flow direction, and are disposed
such that polarities of the positive ion generation portion and the negative ion generation

portion are opposite to each other.

[Claim 5]

The method of purifying an inside of a room according to any one of claims 1 to
4,

wherein a plurality of pairs of the first ion generator and the second ion generator

are provided in the direction intersecting the flow direction.

[Claim 6]
The method of purifying an inside of a room according to any one of claims 1 to
5, wherein a concentration of the positive ions and the negative ions in air of the inside of

the room is set to 7,000 per cm® or higher.

[Claim 7]
The method of purifying an inside of a room according to any one of claims 1 to
5, wherein a concentration of the positive ions and the negative ions in air of the inside of

the room is set to 30,000 per cm’ or higher.
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[Claim 8]
The method of purifying an inside of a room according to any one of claims [ to
5, wherein a concentration of the positive ions and the negative ions in air of the inside of

the room is set to 50,000 per cm’ or higher.
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