Description Title of Invention: METHOD FOR PURI FYI NG | NSI DE OF ROOM
Techni cal 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 mcroorganisnms (in particular, pathogenic
m croorgani sns) as viruses, bacteria, fungi, andvarious allergens,
which are suspended in air or adhering to a wall or the like in a
person's room or work space and aDQg§? gdipgopoom for |ivestock or the
ec

l'i ke,

to thereby renove pathogenic e

ts of those m croorganisms.
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In a room

sitive Tons and negative 1ons to the room has

grown in use (see Patent Literature 1). For exanple, in an ion
diffusing apparatus described in Patent Literature 1, an ion

gener at gﬁngtaiing positive ions and negative ions is disposed
in the e& Péc n®afr path for releasing air currents to a space to
be purified thereb¥ enittinq:p03|t|ve ions and negative jons to the
out si de | ngé_ he present invention relates to a method of purifying

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 liwvestock
or the 1like, to thereby remove pathogenic effects of those

microorganisms.

Background Art

[0002] In recent years, a technelogy 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 ions to the outside -
space.

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

the entire room can be purified.



[ 0003] The ions emtted to the outside cause airborne bacteria to be
killed and viruses to be inactivated, and hence the air in the entire
roomcan be purified. Ctation List Patent Literature [0004][PTL 1]
JP 3797993 B2 Summary of Invention Technical Problem

Citatien List
Patent Literature

(00043 [PTL 1] JP 37979983 B2

Summary of Invention

Technical Problem

[0005] In conventional apparatuses provided with an ion
generator, 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 ions.

[0006] For example, 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 ¢ to 8 tatami mats, the
concentration of jons in the air in the room is about 2,000 per
crm® 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 wvirulent viruses, the viruses are



[ 0005] I n conventional apparatuses provided with an ion generator, a
space purifying function utilizing positive ions and negative ions is
nerely a supplenental function that foll ows such essential functions
of an air purifier and an air conditioner as renoving dust and odors
inaroomby a filter, and appropriately adjusting tenperature and
humidity in a room In other words, those conventional products have
not beeﬁrﬁéﬁ@ﬂéﬁéd Wptﬁe@§éha$nstbﬁ sheef yacni epaot. positive i ons and
negative ions. [0006] For exanple, in the case of an apparatus
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[0008] For example, in the case of norovirus, it is said that

the infection becomes established with the inoculation of about
100 viruses. Assuming that there are 10,000 viruses in a room, even
if 99% of the viruses are removed, this leaves 100 viruses, and
thus there still remains a risk of infection. However, if 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 99.8% 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



[ 0008] For exanple, in the case of norovirus, it is said that the

i nfection becones established with the inocul ati on of about 100
viruses. Assum ng that there are 10,000 viruses in a room even if

99% of the viruses are renoved, this | eaves 100 viruses, and thus
there still remains a risk of infection. However, if 99.9% of the
viruses are renoved in a ghgtﬁ gzriod of %éne, t he remai ning viruses
are onl VG CWHECH STREr 815r E1HESIFEROVRS 2T 8P 5RI FERREFy PR dheeeria in
probability of infectign., In summary, it can be understood that, in,
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is a significant gap between a renoval rate of 99% and a renoval rate
of 99. 9% ﬁ-ﬁ@ﬁﬁt%@ﬂeﬂhe probability of infection. [0009] O course,
it is possible to kill/renove 100% of viruses or bacteria with

chem calld03dwever , Npher &hkas dxi sthelds rde st iwdiahat thed mhonvorganisms
adversely affecting human bodies in a room acts on such virul ent

vi ruses igrclvalst eviauges phatteubiar, mpdtdsogema zdilergengartitsats) tahgger
kills/renmoves those viruses and bacteria in a short period of tine,

t 0 t her ey ugvefeaatfiectsi am trauntamesodicel .es Taterg hirghe | @@t . where the
[ 0010] Note that, in this description, the m croorgani sns include

Vi r uses mikacicartgam,i sibldsseandnalihebgensithat eFFegger sakhesgi § disease,
reactions in human bodies. Then, in a case where the nm croorgani sm

causes ap iNcOMSN BHdy £f £BEE, k$HAN oFS 1A FoedeRi sh0 & Y RRYso as
this kind of mcroorganismis referred to as pathogenic
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m croor gani sm causes to a human body is referred to as pat hogenic
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renoval . Therefore] inactivation of viruses, rra an
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time. the like correspond to the removal of pathogenic effects of the
microorganisms.
[0011] In order to achieve the above-mentioned object, the
present invention has been made, and thus provides a method of

purifyinganinsideof a roomwhichis capable of removinga pathogenic

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




Solution to Problem [0012]1n order to achi eve the above-nentioned
obj ect, according to the present invention, there is provided a

nmet hod of purifying an inside of a room including operating an ion
di ffusing apparatus including an ion generator for generating
positive ions 4 each including 1-1+(H20)", and negative ions each

i ncludin Z:FFEO%n re and n are. arbitrary integers,, and a
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are generated fromthe ion _generator, froma bl owut opening, to _
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the negative ions in a roomor a work space, whereby a pathogenic

ef fect it§€ BREVEHVEr bPRamnd th6r REIATEVBotgRR Sihiaidege aanadréetingrom

m croorganism [0013] Further, according to the present invention,

in the mdhadnogepariigk ngfaemindildeoft @peodmg,atoontdal yationrbpute,

the positive ions and the negative ions in air of the inside of the

room i swigth &dhiglo@@ngentoaBion, hilgharasWitve tibhns, and tire pegsichive tons

renove the pat hogenic effects of the airborne viruses by 99% or

hi gher iim a sbhomtopes wadtkobphthap. whereby a pathogenic effect is removed
from an airborne microorganism and/or an adhering microorganism.
[0013] 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 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 ions 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
Lo 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 adhering bacteria by 99% or




[ 0014] Furt her, according to the present invention, in the nethod of
purifying an inside of a room 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. Wth this, it is possible to inhibit the
growt h of adhering nol d spores. [0015] Further, according to the

pr esent ention, in the nethod of purifying an inside of a room a
concentﬁ%ﬂ -of the positive ions and the negative ions in air of

the inside of the roomis set to 50,000 per cnB or higher. Wth this,
it is pdddifile to r@Hﬁ%theaﬁﬁPﬁ%@ﬂlEOeW%c%eﬁ?thén‘éW‘bbﬁa%e in the
viruses by 99.9%or higher in a short period of time, and it is also
possi bl @Stdack aBvRILE hey 12 IesgéRpédefs et s08M, t delirtheonngChabEePe Bvesn

99% or 5 higher. [0016] Further, according to the present invention,
in the the blowout opening and the blower is included, the ion generator

includes: a positive ion generation portion for generating the
positive ions; and a negative ion generation portion for generating
the negative ions, the blast duct is provided with a flow aligning
portion for aligning air flowing through the duct upstream of the
ion generator, and the positive ion generation portion and the
negative ion generation portion are disposed so as to be spaced
apart from each other in a direction intersecting a flow direction.
[0017] With this, two areas extending in the flow direction,
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




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 for .aligning air _flow ng. through e _dugt upstreamof the ion
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this, two areas extending in the flowdirection, that is, an area in
whi ch orfif\? PREAESTPL 9RS| BV getie? stk e tive LhEsPEFEEOPSRY Portion.
generation portion flow and an area in which only the negative ions
gener at ddefedmrehe thegaenveo s orcajesrd &tV dieporctiten lizewicar eff peakiive
whi | e being spaced apart fromeach other in the direction
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neutralization of positive ions and negative ions can be prevented,

t her eby persdhtliivegi posidridveegansvanibre gat bey eliifdns etoe bei ¢l éfitsed ni barge
| arge quantity in the room [0018]Further, according to the present

i nvent i @uantd tyhe nnehkodoof.purifying an inside of a room a
sectioning portion for sectioning between the positive ion generation
portion @udche negatir¥BeirONageBREhH0BoPERET PR 3EARTI ARt LoR UM {€NEhe
is provided. [0019] Wth this, the two areas forned to extend in a
directi gfthodhb i ra ¥ AeRt anf iowing bR aUIB.AR, bha§én99§£iohh§ﬁoﬁ A

the area in which only thée positive ions flow and the area I n whi
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Therefore, the 1on | oss taused e neutralization positive 1ons
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generated fromthe negati,ve ion gpneration gortion are each 1.5
mllion tgﬁhnﬁﬂaﬁi FertO&t 98T56&HPEnPATStAced 50 cm from the
positive ion _generation portion and the negative ion generation
portionioozl] Withthis, positiveionsandnegative ionsareconstantly
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.
[0022] Further, according to the present invention, the methed
of purifying an inside of a room further includes delivering an
alr 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 biowout speed of a lower portion

of the air current.

[0023] Withthis, anaircurrent blownout fromthe upper portion




[0021]Wth this, positive ions and negative ions are constantly
generated fromthe ion generator in abundance, thereby enabling
positive ions and negative ions to be easily distributed in the room
with a high concentration. [0022] Further, according to the present
invention, the method of purifying an inside of a roomfurther

i ncl udes é% ivegi ng an air, current fromthe bl owout opening in a

subst ant3al®y ROPYIBhiREHiNE AL BhISSRERA SETVERShEr poraibrustaiRe and
air current flows with a higher bl owut speed conpared to a bl owout
speed ofl1o4y BoRF2 e iloR 51OV e raF W r 6% éRtEhe bOPST Worky iokiaxe gupaited
current bl own out fromthe upper portion 7 of the bl owut opening at
hi gh spéeédasépyes e cheteon. adteiredoreontht nieens nre provieated
current in the lower portion are supplied to a | ower portion of the
room THerasf dregng lid fforssdanpwarel oyt étief nam beirngidi f thsedbypwasdl byg
the air curtain, thereby enabling ions to be widely distributed in a
space i nidretodowhekedy diserilanteddinghtsfacemia fhoavosubébse o Eeftain
exanpl e, approxi mate hei ght of a person) with the above-nentioned ion
concent ratiighit drod,20FA.oeer surface (for example, approximate height of

a person) with the above-mentioned ion concentration of 10,000 per

cm.

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.
[FIGS. 3] A plan view (FIG. 3(a)) and a side view (FIG. 3(b))
illustrating structure of ion generators of the ion diffusing
apparatus according to the first embodiment of the present invention.
[FIG. 4] Aside sectional viewillustratingaduct of the iondiffusing

apparatus according to the first embodiment of the present invention.




CMB. Advant ageous Effects of Invention [0024] According to the present
I nvention, it is possible to renove the pathogenic effect of the

m croorganismin a short period of time in the room Therefore, the
present invention hel ps prevent infection caused by the pathogenic

m croorgani sns in the room Brief Description of Drawi ngs [0025][FI G

1] Apers (%iv iew illustrating an_ion diffusing apparatus _
accordin@ﬁﬁ ‘éﬁf¥¥§$kghﬁﬁﬁﬁhé ugFrFﬁénﬁréséﬁFeFﬁ eHEFABRINPFPErtdpn pof
side sectional viewillustrating the ion diffusing apparatus '
accor di g% F4de 35 r'ste ehtdi SHHY t HPpraent 2F pokpingnto[ Fresfispt
A plan view (FIG 3 (a) ) and a side view (FIG 3 (b) ) illustrating
st r uct urdisFdijnsm tyefe o Pgesenthd nventdiehf. usi ng appar at us according
to the first enbodi nent of the present invention. [FIG 4] A $|de
secti onal 34 .ew]i I bsock idigoaradudfl lofs tirhé ingnadisthesangcappatagusation
according to the first enbodi nent of the present invention. 8
of a2 control system of the ion diffusing apparatus according to
the first embodiment of the present invention.
[FIG. 7] A flow chart illustrating an example of processing steps
of operation of the ion diffusing apparatus in an alternate drive
mode according to the first embodiment of the present invention.
[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. 91 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 interfaces
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




[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] flow chart illuystrating an exanpl e of processing steps of
E)per at i 6 GRS V6N 141 P La’lipﬁgnapgaraﬂae Eﬁeaﬁasﬁf'@%ﬁaréela?r%emths
according to the first enbodi nent of the present invention. [FIG 8]
A tinmi nGTehAptiveret itPet R gRamsin ke ankl dxpre Rode ot Floe Lospdi STweing
and P02 fromrespective output interfaces in the alternate drive node
of the iPPPaFiftiagsd FrP P b Gseddadtdimepdignaieof ithetpegarsdi keneniofon.
the present invention. [FIGS. 9] Explanatory diagrans illustrating
how posilttilée LedsA arel speetive vilews it lowkngtihgoaughind blowing state in
| ateral | y-separated paths are delivered to a roomin the alternate
drive nude ofodrherfi arhediifdrusd g \aqipay adpisa mciooy didxgp tdiidetditisd first
enbodi ment of the present invention. [FIG 10] A flow chart

i | ustr &gl izenexafplteeobrpseaessnfignsieps of operation of the ion
di ffusing apparatus in a full drive node according to the first

enbodi neMrf 1uheapaesghbmni m&mﬂnﬁ%esdﬂ:ﬂ&of_l%\lea/éutﬁm 19wghRar Ee?grd to
drive signals that are input to the control inputs PCL and P02 from

the respecldva Qut puknenbepkages i A3t he tuhLcAtiYei BRAEFOIohBertON the
di ffusing apparatus according to the first enbodi mrent of the present
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present invention.
[FIG. 15] A diagram showing results of measuring, with regard to
a horizontal 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 of
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] A front view (FIG. 1%{a)) and a side view (FIG. 19(b))

illustrating structure of ion generators of the air purifying
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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 roomof the ion diffusing apparatus according to the first
enbodi nent of the present invention. SgLFI G 14] A di agram show ng

resul t s FPAREIING | FESOTEHHE r éQar'dd 0S§CEBF i FHIODIUHE DO6f TG PIgsent

concentration of ions fromthe ion diffusing apparatus according to
the firsf'V&Mddnent of the present invention. [FIG 15] A diagram
showi ng results of neasuring, with regard to a horizontal plane E of
FIG 13,[HEle é8hcermirefidionser foagndaomament me rdiorfngsi Ay appmmaonsair
according to the first enbodi ment of the present invention. [FIG

16] A | éngiwudivtalfrsoinde $eowiconabpenewgi bifusteatimgpstrifigingeappaaatus
air purifying apparatus according to a second enbodi nent of the
present daumantinento ke Geddt]d Arfooaimewvitewti thagireaddntg isiventtivhewhich
a main part of the air purifying apparatus according to the second
enbodi mend pafaddie opr eseiodrmeenthenroohfl G 18] A side view
illustrating structure of a main part of the air purifying apparatus

accordi nri@ thg sacandnaibediAgNte il tHe PreseilrdideNidnoan kbG8t of
19] A front view (FIG 19(a)) and a side view (FIG 19(b))
ions in air for respective measurement points of FIG. 20.
[FIG. 22] A longitudinal front sectional viewillustrating structure
of an ion emitting apparatus according to a third embodiment of
the present invention.
[FIG. 23] A longitudinal side sectional wview illustrating the
structure of the ion 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 which positive
ions and negative ions are distributed in a room with a high
concentration.
[FIG. 26] 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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illustrating structure of ion generators of the air purifying 10
apparatus according to the second enbodi ment of the present

i nvention. [FIG 20] A sketch used for neasurenent perforned in a
roomon air blown out froma bl owout opening of the air purifying
appar at us according to t he second enbodi nent of the present invention
which is Iacg% on or of the room [FIG 21] Data indicating

results dr@ﬁeﬁﬁp RNgHOX¥o GAR ISR BAs2| heg m?BP°?e§B%c§|9%Vlcef
measurenent points of FIG 20. [FIG 22] A longitudinal front
sect i ond1 4 B¢l PURRIURT IR sffact @oaioptahnfemt B kY A dmsataf Lgenza
according to a third enmbodi nent of the present invention. [FIG 23]
A | ongi fudiimalsesi gebsgeei BhRL Vo evpils sty sang nade adtegcpasétdvet hens
ion emtting apparatus according to the third enbodi ment of the
present anyergdgagrive ions were applied.
[FIG. 28] An explanatory diagram of the TCID50 method, which is
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 diagram 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 Embodiment>

FIG. 1 is an external perspective view illustrating an ion
diffusing apparatus according 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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[FIG 24] Afront viewillustrating partially-omtted structure of

I on generators of the ion emtting apparatus according to the third
enbodi nent of the present invention. [FIG 25] A table show ng
effects and efficacies that are newly realizable by a technol ogy of
the present invention in which positive ions and negative ions are

di stribg;gg in aroomwth a high c_o(gé:dentration. FI G 261: An

expl ana OYPREr GRFBENA MRS ¥Gd J&hér 2EPRG PBEPEI BRXF4ARR ghdthe

negative ions. [FIG 27] An explanatory diagram of a mechanismin

whi ch p8§UEiltE Pons and negative ions inactivate an airborne virus.

11 [FIG 28% An expl anatory diagramof a test nmethod and a devi ce,

wi th whil@R28]1r educt FoR- ef fezta ggalnsteqtifoectli viltey eof AbeahonndifEpzing

A viruses subtype H5NL1 to cells was exam ned after positive ions and

negat i variparatuer é . applbatonf HU@Lg] ofn téephanatiogy2diagpanvofied heith

| CI D50 net hod, which is a typical evaluation nmethod for virus

I nfectiw byction opening 3 for sucking in air in the room. A blower 5,
which is covered with a housing 5a, is disposed in a lower portion
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
5¢c 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 i1s connected to the
blowout opening 10 by a duct 6, through which an air current from
the blower 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 from the too. Hereinbelow, the direction of air
currenis 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 arrow B of FIG. 5)".
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[FIG 30] A graph showi ng rel ation between the concentration of
positive ions and negative ions and an infection rate/antibody
preval ence rate of chicks, which was obtained through a test of FIG
31. [FIG 31] An explanatory diagramof a test nmethod and a devi ce,
wi th which a reduction effect against infectivity of influenza A

Vi ruses pe h@ to ChICkS was exam n after posi tive iaons and

negativé%%ghﬁ wer e BﬁlY%ﬁ 1CT¥*¥§S%Eﬁr@$ H&wpﬁélﬁﬁoﬁﬁgnﬁP%V%fls

rel ati on between a virus concentration and an |nfect|on rate_of

chi cks. IBESCEEAL PBN2Bf OERBB T HEFHSE § 0P8 HErds elth®, Phepresent apfvighe

enbodi nents of the present invention are described with reference to

t he draWied§dcaldovzrprrirpsedErBbli Adnpssitionedppelod is dhsexsednah an

perspective view illustrating an ion diffusing apparatus accordlpg to

a first lomssdrrenuniancnoa shidd (i ngeappararus. 1 Thas Hlegopsr bpensngall

provided to left and right ends of a housing 2, and is placed on a

fl oor susfacemficallgomseparated corresponding to the respective
vertically-separated paths 11 to 14, thereby forming opening
portions 10a, 10b, 10c, and 10d. Each of the vertically-separated
paths 11 to 14 is provided with a vertical-widening portion 7 and
a lateral-widening porticn 8 on an upstream side and on a downstream
side, respectively, details of which are described later. A lower
wall of the vertically-separated path 14 is provided with notches
{not shown) so as to expose an upper surface of a holding member
19, which is provided with ion generation portions 17A and 17B of
a first ion generator 17 and ion generation portions 18A and 18B
of a second ion generator 18 (see FIG. 3).
f0031] 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 fromeachother inthedirectionintersectingthe flowdirection
and a pair of the ion generation portions 18A 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 portions 17A, 17B, 183, and 18B; and the holding

member 19 for holding the ion generation portions 174, 17B, 18A,

and 18B and the power feedingportion. Whenthepower feedingportion
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12 A blowout opening 10 is provided to a front upper portion of the
housing 2. [0028]FIG 2 is a side sectional view of the ion diffusing
apparatus 1. A bottom surface of the housing 2 is provided with a
suction opening 3 for sucking in air in the room A blower 5, which

is covered with a housing 5a, is disposed in a | ower portlon of the
housi ng 2. The bl ower 5 includes a cross-flow fan,

r ot at i oR&PY-SF Voehage EQdPEHéF@rﬁ?ﬁéﬁaFﬁﬁ?-E@EF%P%@W@%%W'Wm%nﬂﬁﬂraﬁmd
inlet 5b into the hou5|n%.5a froma circunferential direction of

rotor bll&FestRhden gREGHTE THANIDS rdiiseival t Agd i’ P erdiararcaF enadi sekasge,
in the circunferential direction of the rotor blades. An air filter 4
i s provitdedhsalveyenisgaggctoos -opening 3 and the bl ower 5. [0029] The
air outlet 5c of the blower 5 is connected to the bl owout opening 10
by a dudi0082 ]t hr ougithehicohyeare i tri oup o entoris DA Bhe IMBiver11bdd Bbwsharge
The duct 6, which is integrally formed with the housing 5a, extends
upwar d whides reeledpng]j &ot ag homsi drld uShrades 1i7Bat hevihguw ehathepdusted
6 is separated in a vertical direction into a plurality of

verti caldhapsgpamat eddpatthsnllet2rold, rangds147hp khe svsbedespdetively
fromthe top. Hereinbelow, the direction of air currents flow ng

through duig oteidineakchy- §epanatgd Prddsrdde tix o%%&flﬁ)&f‘%o@%fi%ng h$Aa and

referred to as "flow direction (direction of arrow

wher eas 1 pdi 1 864192 DEERSEEL '&%&%@@pgbﬁg{ﬁ% V%%(s}cit%%%r i bed a%*aomaa

is referred’to as "direction i ntersectinhg rection
(directiQn @f sPERY BnoLefl G 5%rtléﬁ% 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 18B of the second ion generator 18. Thus,_the ion
generation portion 1BA 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 17B in the
flow direction.

[0033] The first ion generator 17 and the second ion generator
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.

[C034] The ion generators 17 and 18 mounted to the lower wall
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[ 0030] The vertically-separated path 11 positioned above is di sposed
on an outer circunference side of the blower 5, and the
vertically-separated path 14 positioned below is disposed on an inner
circunference side of the blower 5. The bl owout opening 10 is
vertically separated corresponding to the respecti ve

Lon | S TR PRSP et o d bty e (L B OB RO 0B

14 is provided 'th a.ve cal-wi denin ortion_7 and a .
"t er al K0 ot O PG SR S P 6 ARG TRty 1 GePAREBANS ok crEkidge
side, respectively, details of which are described later. A | ower

wal | of theshammed WhtepditatoR sansors 20s hesodieteg tack Roneberasality
(not shown) so as to expose an upper surface of a holding nmenber 19,
whi ch i stpriew a@aewt:hono&m@e%rcaq whenparpTofst amp red rEFd asfergnft] dste
ion generator 17 and ion generation portions 18A and 185 of a second

i on gendrat beeng sesdedr| GTh8paifr008 thElien 8ehsratprarl Varwls8 are spaced
illustrating structure of the ion generators according to this

enbodi memartThedmoragéneitatar $nl7hanfldd divcd cidiesn a qeal aref dikeoksed in
generation portions 17A and 173 spaced apart from each other in the

directi guraitlerlsenidng:lidie thowdisection andthepakeing B8 beRAeration
generation portions 18A and 18B spaced apart fromeach other in the

di recti goitiiRIs£Es bpgobheefloau ¢h €&t ON;Troa BOWRE 1heaMti 10t ROEELER dge
(not shown) for applying voltage to the ion generation portions 17A,

173, 18A.s aBdni8B, w@ndubperhaling penhes hégdﬁﬁ§ n@ﬁﬂgﬂg9t1@pb99tloned
generation portions 17A 173, 18A, and 183 and the power feeding

portion st MWERERERAWeH d fSQéPQ«a@QVJf O ié}w eﬂeélﬁ%r\é%ga@& agpggsted

ion generatl on portions 17A, 17/B, 18A, and e 1 on

por ti ong,liA and  hARKPERAGLD £REONG, %é&@%@l on tpooﬁﬂ%fnesb& L AUEASTTY

i ons.

and 18B of the first ion generator 17 and the second ion generator
18 to be exposed to an inside of the vertically¥separated.path 14.
The upper surface of the holding member 19 is curved along the flow
direction, and four positions thereof corresponding to the ion
generation portions 17A, 17B, 18A, and 18B each have an opening
19a.

[0035] Note that, in this embodiment, description is given of
a case in which the holding member 19 holds two ion 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




[ 0032] The i on generation portions 17Aand 17B i ncl ude di scharge

el ectrode projecting portions 17Aa and 17Ba having a sharp pointed
shape, and induction electrode rings 17Ab and 178b respectively
surroundi ng the di scharge el ectrode projecting portions 17Aa and 17Ba
, and the discharge el ectrode projecting portions 17Aa and 17Ba are

di sposed in .center portions of the induction electrode_rings 17Ab and
17Bb, r E8pdiev &Py EhPhdoRoACERaFAPTORCPBIPRENT 1422 EnePAL e¥NPHR| YR TRT
ions, whereas _the ion generation portion_17B generates negative ions.
The samBCd$pMiles 1o fife ailen FR deairdragent ABRSNR8RC AN PSBSHR Fhgions
second ion generator 18. Thus, the ion generation portion 18A

gener at &5epdsit ibve 4lonhrithetigghatue i Gnddnedzedeon ponsi bn a88 mainly
generates negative ions. Note that, an ion sensor 20 for detecting an
abnor malgemgriateidon feeer atd trr amdgrtulies dhsplos edi dewestagedm efrotthd the
ion generation portion 17B in the flow direction. [0033] The first ion
gener at @enktaard ke ®peohoh | ohegeberfatoing& sirab roupbetit bnel hechangsd
wal | of the vertically-separated path 14, and the pair of the ion
gener at icQmspert iiens H{Aand 172Brarptike pailtLfe tite dmil generattes ion
portion 18A and 18B are respectively disposed at positions

I Nt er seGleRG achnf Hewe dbAECtTORNAN1 ¥B] Gihaddd ohhows. mbPESd1dbeir @Re air
generators 17 and 18 nounted to the lower wall "I5 of the

verticaldys separat ed) Pat dle déhn@s S @fi iCR1LERLIL L YPSs AL LR Nectric
hel dby a si ngl ehol di ngirenber 19. Repl acenent of the cartridgé is

; he i _ FEATIAS
per for med el dhe ohan gﬁagﬁ[ﬁ%gsr@zs Qfégﬁér%g%%rcbeeﬁ%@r}g at'le nef, ' Qlcer

gener ation anount or eterm ne as been

reached oﬁ@%h%‘r'@sr 39 (e i on Friefas atar ggéénanghé?ggﬁgrgggﬁegxﬁgﬁgéi'Lon,

fron1eagh ot n'the flow Iron, are posed In pa

such that th larities of the facing ion generation portions a
opposi t ST bt Brhes ¥ sfRrl o mf R e R 5 DRl L 22 i
nount ed, , t he upper, surface of, the hal ding nenber .1 S positioned at
he not SR oft B! Fos A W it a NS ast Let hitaRPYCEephrdhedthe
path 14, which al]ows the ion generation Bortions 17A, 17B, 18A, and
18B of tMPFIT St 1UN FRABFALEA AYS btV ALUSBRHAG Y OR J&inet Htor "98atbve
be exposed to an inside of the vertically-separated path 14. The,
upper surdhcé&eeLShéChdl BEAGTABRDEFIALCT si@ir vEP T SHgtrhgeppsgtion of
direction, and four positions thereof corresponding to the ion

gener at iR IPorME oA 1 7Aeg2¥BYe 18Rl uaher 18P rac i afav®ead operiiAgteda. by

time-of-flight mass spectrometry.

[0037] FIG. 27 is anexplanatory diagramof a mechanismin which
positive ions and negative ions inactivate an airborne virus.
Positive ions and negative ions are simultaneously emitted into
the air, and then aggregate around the surface of an airborne
microorganism to surround the microorganism. Then, positive ions
andnegative ions combine to each other instantaneously and generate,
on the surface of the microorganism, [+-0H] (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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[ 0035] Note that, in this enbodi nent, description is given of a case
in which the holding nmenber 19 holds two ion generators, but
structure in which three or nore ion generators are held may be

enpl oyed, thereby increasing the nunber of ion generators disposed in
paral l el while being spaced apart fromeach other in the flow

directi Oﬂeqql?sfslnlflt%‘e ggr'ﬁécé%@éﬁgqﬁa&%&% %Lgsrn?%gfdeac rIﬁ'\‘:gohsaend %Wrgi‘g&h

generat| ng posi tl ve 1ons and negatrve i1ons pos Ive VO

appl i ed éh%[&lb_‘t %ag:ecrleorne}tl on. parit |qogsdé(7:®£]geg 18A an %‘%‘S%E@X‘%ea RE the

nol ecul es’ 1n e AT are ‘eldctricat

created by electrlc di schar and hy en ions 1-1+ are ma

gener at éd. - fiver? ﬁ& @gﬁlézle% ttﬂ'ée grwd%‘b}@f]egﬁ?%l%‘?ﬂouﬁﬂdt Hédrogen
gener at edh dro en |on thereby formng a stable, positively-charged
cluster B #poFratod aegde s Rt taé’@éfel%r%ﬂSBPW&Fct BavReheoRroperty
generation rtlons 17B and 18B, where oxygen nolecules in the air

are el e@fr 4§SQ%PQﬁ&ﬂﬁnﬂi9ﬁjqqmﬁﬂﬂﬁ§ﬁ§ Adgitdies adireat 6HUBy bregenptating

di scharge, and oxygen ions 02- are mainly generated. Then, water

mol ecul €953t itvee igins @@@r@@&ﬁélﬂﬁou@@Stﬁ@dgéhenaﬂedCbnygeng|bhpse ions

thereby form ng a stable, negatively-charged cluster ion 02-(H20)11.

Her e, rnﬁﬂﬂm-hhar@lQMthrqmﬁﬁﬁn@tégerit ilspbhE$bitlesos iiptaict, vattdeeai rborne

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

"negat i weLnum®s,r éfidrls o tarieganidveocdkdysber rembveNotiershah, the room.

generation of positive and negative cluster ions has been validated

by tinme-@fo3dli ght nussesprety oatdysciIOST | HGr, 24t Bladnbe¥hl apat OFed

di agram of a mechani smin which
that the above-mentioned action of positive ions and negative ions
produces a higher effect as the concentration of ions in the air
is increased. For example, it has been demonstrated that reduction
ininfectivityofavian influenzaAviruses (H5N1) inabout 10 minutes
is 99% when the concentration of ions in the air is approximately
7,000 per cr®, and is improved to 99.9% when the concentration of
ions is increased to 50,000 per cm® or higher. Furthex, 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 1s an extremely large number, and hence the ion

generators- 17 and 18 are devices suitable for maintaining the
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positive ions 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 [.0 (hydroxyl radicals) and H202
(hydr og&ERTTERGXREE P Mt RSt EGSHIRT FBMIET 2T TdPSHia saeppeentration
speci es having extrenely high oxidation power. Consequently, 17

pr ot ei n$SoNeEkE1HGFAF A8€VEF t he ni croorgani sm are deconposed t hr ough
chem cal reaction, resulting in suppression of activity of the

m cr oor &Ri39h | n aldfFtibAs aedeydrekibnpadyer dAdshyditégenschematic
per oxi de generated as descri bed above are known to have the property
of decompasicigredof tbhapdments. | Ant bepakrwaThus] dnd gedewati rgll 6D of
positive ions and negative ions and then discharging those ions from
t he bl owbigt doperd hgclOdeidudwedessifbbe gart act ibraded &, boespectively.
viruses, kill bacteria and nold, or renove odors in the room [0038]
Not e t h&espastdeschiabedshatracesi FohasngeeReconttisrUI{haéphiheted paths
above-nentioned action of positive ions and negative iIons produces a
hi gher afif est 1 asatdheGReeR bali e AfpdONwalln bheadd rtHes loReeastd. 6p,
For exanple, it has been denonstrateéDthat reduction in infectivity

of avi apngthugnza €h¥ké8§?§réhﬁ@gieidﬂb£ﬂ¥ﬂﬂth%pva@HH%% b PRI MNSRer
the concentration of ions in the air is approximately 7,000 per cn8,
and is igwr : 99.,.9% : 0. i | § 4l e

o 50, 000 par - orBor higher ELreRer e ha hoBa- Fund Tor % Rocr [ oored
time that ntrat i of i i pEOXi Mt e 0 r
cnB or ﬁfb e??“?ﬂﬁf%@ﬁﬁfagg?aggﬁgr%%59%§P %E%%rééﬁégﬁl éxpﬁngig%gslng
As for t.he above-nentioned ion generators 17 and 18, a generation
anount of ‘positive ions and negative ions froma single ion generator

IS approxi ely 1. illion per when asured at a,position .

di stanc (%@hcn1fro§9?h§rF8ﬂ'ﬁ%ﬁgﬁg?ﬁOnlB3$§?BWIE&SBﬁG%FﬁﬁPépﬁ'ﬂ?%tlon
mllion_per cnB at a position distanced 25 cn%, which is an _extrenely
| ar ge nuimbér SPARE PRHERSR He'S PBendfdtoPy- 379 SRF 1Pk Vddvi BsOL the
suitable for maintaining the 18 concentration of ions in the roomto
such an ®fteét tiemedfcehipat DR ddiGate d1456%d 0T 003D E dowastEezR

side sectional viewillustrating schematic
side than on the upstream side. With this, the air current is spread

in the vertical direction before being delivered from the blowout
opening 10. Each of the vertically-separated paths 11 to 14 is made
wider in the vertical direction on the downstream side than on the
upstream side, having a cross section of a flow path formed in a
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 lower wall surfaces of the respective vertically-separated
paths 11 to 14 have larger areas brought into contact 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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structure of the duct 6. An upper wall 60 and a |lower wall 60 of the
duct 6 include curved surface portions 6a and 6b, respectively.

Respective wall surfaces formng the vertically-separated paths 11 to
14 are curved along the upper wall 60 and the | ower wall 6D, and ends
Dl thereof are positioned in the vicinity of the blower 5. Wth this,

t he vertjcall par t 1 re. formed to nd fromthe
vicinit&%%?lf%%igl%ﬁgéggtggxgﬁg%%Féﬁﬁhf4o6gﬁpﬁéq%ﬁ%s?ﬁgﬁh§ﬁ@f%??{ﬁ s
to FIG i,n_the _vertical ;w deni ng rtion 7 space_bet ween t he
upper m&#‘fg WaﬁHa¥h£rP8méPem&PPeéDaﬁg Eﬂgeﬁuﬁ??é ggr &% wi der in

t he vert%ﬁﬁﬁ_direct'on on the downstream si de %han on, t he upstream
side. Wi s, t hEPRItP tEFAlentGeR 1ogRaId- 19 B HE R IQNetir P ekt F bpam
bef ore being delivered fromthe bl owout opening 10. Each of the

vert i caquy-tg‘@pgﬁaiﬂéaaba‘r’%%ingop%t}%n nbd 0 derS UpPefeapdr Lpvar wall
direction on the downstream side than on the upstream side, having a
cross sédtifgsest therpel patended nigd & planski mashapel fom whieckdgewpt the
inthe lateral direction is sufficiently large conpared to a width in
a hei ghtvedittegetli-vndeRangt st yeagon, Flppériamdol ameriewad £ tder I acesnodt
the respective vertically-separated paths 11 to 14 have | arger areas
br ought vientta cedityasepeirtitedi pathirrdent $nf tiowi Ing d e lowghiarhisgdpetrtfon 8,
Onng tothis, it is possible to spread in the vertical direction the

air curreenpackl betngehhaought tiel 191 vaid i alilghtsepanatedopaths ddct 06
14 without causing the air currents to flow away fromthe upper and

| ower wald madefwcds: iH00AL] Theetal efidedideNbAGt ROTddwak & da% side than
positi oned downstream of the vertical -w dening portion 7, and has

upper angh kaweipyetdasWifRcesyt har£9fs exitended Lirdefl ANALJRAREE L the
fromthe edge of the vertical-widening portion 7. FIG 5 is a plan

vi ew of 1the l.anek ppst ; ¥8Tid £ d Ye3eRAkRE ¢dePal e 1dh ¢ Bﬁ%woug %pening

| at eral -wi deni ng portion 8, a space between a left wall 6L an
right wagly 6R of the duct 6 is nmade wider in the lateral direction on
t he downstream si de than on the upstreamside. Wth this, the air

Prr e Japehread inkne | 3hecehidligshiay PefgbecPShNg I8 Vel udes
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
thedirectionintersectingthe flowdirectionbypairingtwoadjacent
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
8c 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 Bh.

[0043] Inassociationwith the four pathpairs, four cartridges
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[ 0042] Thel at er al - wi deni ngportion8includes | aterally-separated paths

8a to 8h constituted of eight narrow paths obtai ned by separating

each of the vertically-separated paths 11 to 14 further in the

| ateral direction. Now, the |ateral-w dening portion 8 is

conceptually separated into four pairs of paths in the direction
intersecting the flow direction by pairing two _adjacent ) _

| at er al ISRLeParatad® ptHE:e SPeCHARCEFTYCT the @14 @I bhEepR a1y the 1on
provided a first path pair 81 including |aterally-separated paths 8a
and 8b, ITSEEHRT path P rlBRIHAUHTRE | 2t Ee DY ySE5&patat BHSpdiFcBECD
and 8d, a third path pair 83 including | aterally-separated paths 8e
and 8f , lavid:rsdaiumoh tpat Aledi digzct it udiigh shésal F9r seach atfedhpapath
8g and 8h. [0043]In association with the four path pairs, four

cartri dgesir) téachihaviimy gesemglterhdl dimi tirenbecoi8 hwh diengrater 18,
pair of the ion generators 17 and 18 are nounted side by side in the
di recti orhiigr erseephbgdt igaft ovahi e@cth eRheW ih tie 1dwdieach ioh,t hee
path pairs, the first ion generator 17 and the second ion generator

18, whi chi ssaPaeRt apakt theop Eacht DédefpdIttiie dd oF dohechbaBrageed)
di sposed such that the polarities (polarities of ions generated) of

the facig@chenrgenes abhafeRYddiSpd A 8Ad 1H8Bananc ghenBald bbilgsilles
the facing ion generation portions 17B and 18A are respectively

opposi t & ¢ @neagh-phheron E‘éﬁ%gﬁﬁziohhﬁof:{{&ﬁs 107k dRREI @t Arel feaBdctRBe1y

second ion generator 18 are disposed in parallel such that the first

| on_genesatar & o L Bendounsi eam ol de,and (e i%%C%%%eir%[“&g&gqv and

generato is on the upstreamside in ow direct’ion.

Upstream,e of respectiyve || _surface rm.n
| at er al Irgyh-és%%é:r%%tde O%a %%e at o ha]é%eélr%?:% eecfkcl(?Lsnl ag?wgéo%% rtélé—’lr% 8?8
the first., ign generator 17 i.n the fl direction, and is si.tioned

i such o Hanrar S 1 AER gn, - o "an o YETEPAPToN 168 £an B econd
bet ween the ion generators disposed in the direction_int rsecting t he
flow di redtiom Yettedr (He 56n WWEEFAN St9Forti 6HS 5 C¥ath 6FtLRB-
ion generators. Specifically, the Bositive-ion_generationéportion )
1711 of tHE % rst | PSGEmEraeBrs1?2ant TP selgats vielilof igdrseat for™ing
portion 18B of the_second ion generator 18 are positioned in_the.

vi ci ni t yoied éﬁtﬁFﬁléMrﬁéﬁﬁrﬂﬁPgt Bofchenel# attér ab 1y 2s€patetatepachioBaly
8c, Be, or 8g) of each of the path pairs 81, 82, 83, and 84, whereas

t he negadewWst eamgyehertdis di 45dr tlicon IEMB Gt othd 7f ilins tthico & Lgen i Ee6k 197,

and the positive-ion 21
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. Specificaily, 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 curxrent inlet
of one laterally-separated path (8a, 8c, 8Be, or 8g) of each of the
path pairs 81, 82, 83, and 84, whereas the negative-ion generation

portion 17B of the first 16n generator 17 and the positive-ion
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generation portion 18A of the second ion generator 18 are positioned
inthe vicinity of an air current inlet of the other

| ateral | y-separated path (8b, 8d, 8f, or 8h) of each of the path
pairs 81, 82, 83, and 84. [0045]Wth this path structure of the

| at er al -wi deni ng portion 8, positive ions generated fromthe

POSi ti Verd QN 48Rer 8t o, Pakhi %gpsé%%] ordd'¢oh! e%efa%rgf@ea §5s}z10ned

or/and negative 1 ons gener ate rom € neg at ve-10n ener

portion ;18B erat or caus d to thro
t he one J#at ﬁaﬁl{}ﬁscgg%r ec? pat%{] aPScé@ Tor By)©of @ ch Jéger

path pairs reas. negative j.qns gener at rom

t he nega |\?é:ailolﬁ’ égﬁgﬁfgt eganBPtl @ﬁ ag% %a Eﬁssto |8ﬁcéeﬁ rEI"Srp‘T‘?h
or/and positi nerated fromthe positive-ion generation

porti on PF8AS o;{ﬁT h%g e%gmdaingn%éener ator 18 are caused to flow through
t he ot her | ateral |l y- segarated path (8b, 8d, 8f, or 8h) of each of the
path pail®d41, s2, &fd sREth st BRpRRrRBEdde batreR katidening portion

| at eral | y- separ at ed path can be allocated as a flow path for ions
gener at &d PP okt £&e Aonsrogrwettad nopdrid pasiW vh-tahgensosittionepoongon
and negative ions can be delivered fromthe bl owout opening 10

ef fi ci edti?y candihevEhrgt {004B3INptatahdt? oriendpsegeanvendsnb2gefiethieed
respective wall surfaces formng the laterally-separated paths 8a to
8h may e caxttédrdertkot lase tienpasndriutdugh deettieen 188 oOntlgenes @bod Sion
17 and 17 di sposed side by side in the direction intersecting the

fl ow di mectsirancants beteweenstéded dhogenaioalghobhPrd DASe Phil BachePirihigd
22 ion generators, thereby allowing the ion generation portions 17A,

17|3h 18hatandsddBeep e RASBY)opedddsicte thRephahepal }y-ssepanat gd, and

paths. 84, whereas negative ions generated from the 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
lateraliy-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 blowout opening
10 efficiently and evenly.
[0046] Note that, the upstream ends D2 of the respective wall
surfaces forming the laterally-separated paths 8a to Bh may be
extended 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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[0047] Note that, in this enbodinent, as illustrated in FIG 1,
description has been given of the case in which the downstream si des
of all the vertically-separated paths 11 to 14 are structured to be
divided into the laterally-separated paths 8a to 8h, but the

| ateral | y-separated paths 8a to 8h nay be provided only to the
downstream si de of the | owernost vertically-separated path 14 thr ough
whi ch pd<it PEESraherand- ety el IBVHNG [FHf. 1 BB} erHe: 1 PakditengL L 72,
and the right wall 6R of the duct 6 include curved surface portions

6¢c and 6d/Br éSpectNdel8B trhéereepitipuedviniidrhecdstrspmliigsenarated
| ateral |l y-separated paths 8a to 8h are curved along the left wall 6L
and the Rdtd®- wall 6R Each of the laterally-separated paths 8a to 8h
is made wider in the lateral direction on the downstream side than on
t he upstirdbiiilsi de byotketheti andhkigknbwdlihesty f asesl Tsermeofed dndFaG.
cross section of a flow path has a width thereof in the |ateral

di recti dn rascewpdieoanpasdasesn diherverft thal exsdeim Rghipd thenddwn¥W tbam
this, the wetted perineter of the flow path cross section increases,

and the diefds afch1i ght vett:sarfacespofatdiephaner vl iy separatedupatinsd
8a to 8h have |arger areas brought into contact with air currents

f1 ow ng ghpaughvt 88q dutto 8heACSPEELNAL Y seblird SR 8t 0o SdH e8! Phe
the lateral direction the air currents flow ng through the

| ateral 'ﬂéf?e%%%&%}—%%g%%{a%dﬁ?a&%@ké’%@% ANSHOGLEBE: 8L SHHﬁE%ﬁghe

to flow anay from 2 ft and right wall” surfaces. [0049

ion di ff&tﬁ“&ﬂ:rae%?rﬁ&@ é:fSttHéCtlLH’v?eq:nﬁJ%tdeéé:f’éibc%jlly—separated path 14
through which positive ions and negative ions flow.
[0048] 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 Ba
to 8h are curved along the left wall 6L and the right wall 6R. Each
of the laterally-separatedpaths 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 portion 7. Withthis, 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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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 housing 2 has dust particles therein
collected by the air filter 4, and is then introduced to the bl ower 5
fromthe air inlet 5b. [0050] The air discharged fromthe bl ower 5

passes ty0ugFit he ail; Ayt Leh 1S by flow ng through the duct 6.
The air current flomﬁﬁgﬂthroughgﬁﬁgggggt 6 is divided to flow into

he, v Rl oepaigi P bs it gl AN LV, DaL L2 0B eR. .

in the vertical direction in ve
the flo th is w.de eg in the lLateral direction in_the ,
| at er al \é{vk\],i% erli ‘ﬁ%erﬁ)étr eln% O%‘?r{%?%dt%&ies,loﬁigreriﬁfﬁié’ﬁtssfgﬁﬁléﬂa@ iaFs feiven,
vertical .,and lateral djrections are delivered fromthe bl owout '
openi ng °10. l?cfg?lf?ﬁ@aﬁ Ent POy PR LB HLH é THBY B Suckliespapan&ad
path 14 posjtioned in the |ower portion of the duct 6 is divided into
the pluralit)eofiFatekan jokephhat BaupaRAs28hasodBAt Fasticles therein
| ateral | y-separated paths 8a, 8c, Be, and 8g contain positive ions
gener at édliegiechiy itdie gémef at ton porniobs tharotnthedbtedttd ohe blower
generator 17 or/and negative ions generated fromthe ion generation
porti on>1€Bogf thige agecandeitobgenerat or 18. The
| at eral | y- separ at edpat hs 8b, 8d, 8f, and8hcontai nnegative ions
gener at d@050dm t he Tba giendiathengpdriicnthéB bfwdhé passés 2hrouah the
generator 17 or/and positive ions generated fromthe ion generation
porti onali8Aootléhedsechrdebont penaiattrolh Yé Riddy 6, aiie QUi @Rt Sent
containing positive ions and negative ions are delivered fromthe
openi ng fpertingn t@@ough the duct 6 1is divided to flow 1into 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 1is 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-separated
paths 8a to 8h. The laterally-separated paths 8a, 8c, 8e, and 8g
contain positive ions generated from the ion generation portion
17A of the first ion generator 17 ox/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 Ffirst
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[ 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 of the duct 6, and have high

wi nd speed. Oning to this, the air currents delivered fromthe

openi ng portions 10a, 10b, and 10c serve as an air curtain to prevent
ions fromdiffusing upward . In this manner, by delivering an air
current Y orASME 5N h§ BEY BREn PRod tHoikar P8 | 8GBRTaFEE dFOMhehohen
and delivering air currents fromthe opening portions 10a, 10b, and
10c tom@redleéfﬁ%&ﬁﬁeiwﬁﬂ@ndfsﬁ Ré Foergecondiitncgenerar®unt® -of Wiishsthaie,
supplied to the room thereby obtaining a high bactericidal effect

and a higghr surrenisaentyanionpebiiséve 1qne053] Fageheve iohe are delivered
vertically-separated paths 11 to 14 are disposed in the stated order
from t h&€roap thandpehe ngi poctiipenildddel i vered from the opening

portions 10a to 10d have wi nd speeds thereof nade weaker in
descendi[igsarider frenmrthert opir Wit ehhisStoide Halposskbl frdm thedusening
turbul ence of air currents. [0054]FIG 6 is a bl ock diagram

i1l ustraidrid cdssehanat s, Cond i Kok sl tofr o GO RKEOL e 8y $ELM 9L séPerhO8d
di ffusing apparatus 1. A CPU 30 has a central role in the control

system @ithd 3160Aneched, 1HYpbsist LOMECHA Qhe LR RAM31 oot B PHe SYEHE:

information as a program to a.RAM 32 for storing information that is

gener at ed L.€0PQL8%HE bR widRi speed. Owingtothis, theaircurrentsdelivered
from the opening portions 10a, 10b, and 10c serve as an air curtain
toprevent ions fromdiffusingupward. Inthismanner, bydelivering
an air current from the opening portion 10d 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.
[00531 Further, the verticaslly~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 1s 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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and to a timer 33 for counting time. The CPU 30 executes i 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
recei ving such an operation as driving or stopping of the ion

. . . e ool udi ;
di ff usi ng, 2pRY A{Hsr 33 40 &gﬁéﬂ&¥5ﬁg'.t B LB W%QQC eé’ggp\tlli%zga)utput

di spl aying such information as an” operation content and a

St b AANET 0CLUGLEON ol oL LN i, LB ET LI B 0L Bl
to the to control programs stored in advance in the ROM 31.

i0055] 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 including an LCD for displaying such information as an operation
content and a driving state, and a blower drive control circuit
37 for driving a motor 5m of the blower 5.

[0056] ‘Output sides of output interfaces 34 connected to the
CPU 30 by the bus connection are respectively connected to contfol
inputs PCl and PC2 of ion generator drive circuits 38. One output
terminal of each of the ion generator drive circuits 38 is connected
to a cathode of a DC power supply E1 having an anode thereof connected
to a power supply input V1 of the first ion generator 17 and a power
supply input V2 of the second ion generator 18, whereas the other
output terminals of the iongenerator drive circuits 38 are connected
to & 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, evefy 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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CPU 30 by the bus connection are respectively connected to control
inputs PCL and PC2 of ion generator drive circuits 38. One out put
termnal of each of the ion generator drive circuits 38 is connected
to a cathode of a DC power supply El having an anode t her eof

connected to a power supply input V1 of the first ion generator 17
and a power supply input V2 of the second ion generator 18, whereas
the ot hénpuit atot e maloonef iohegpoargbasr b cindiitihge ceithedet 8T3Bharke
connected to a ground input O of the first ion generator 17 and a
ground popat G2ppfiyt Bé.second i on generator 18, respectively.

[0057] I n the above-nentioned configuration, every tinme the timer 33
has couriteédsa predeTles Mmined fonegeridratCRUL3IGral teenatainyd Heneysmsrator
ON OFF of the control inputs PCL and PC2 of the ion generator drive
circuitgg838r¥i arthenouh phtie idt end a0es P4t MG vichinsdet Badi @nfull drive
generator drive circuits 38 alternately connect/di sconnect between

the groupdel NRW sEhcetitBandridest. | 9n Ggoenatamake aFivoendHOURA2E: rst
i nput & of the second ion generator 18 and the cathode of the DC

power S%ﬁ' eﬁEraSQQSﬁITQﬁdfﬂHétsécQﬁcge_'L%%r AePlerhtoantgt Bee secenehAom y
gener at or are driven in one of an alternate drive node and a ful

drive ma%ﬁveﬂ 2,58l § g élé/tee e i C)}& h%r@ﬁe%@%et%' ¥817088i vt hode,

first ion gener at OI’ and ‘i on gener at or ar e

al ter hat. Ley fd i 6érpera ) er]I C’éﬁcd %%c%}% efc?n '(?O é@aééﬂl l18 are

drive no i€ flrs 90 "gerter at'o e second 1on ‘gener at or

18 are contlnuousl ri.ven a% % e sane tine.
ontinuousl riven a same time.,

[0059] FIG. 7 is a flow chart illustrating an example of
processing steps of operation of the ion diffusing apparatus 1 in
the alternate drive mode. The alternate drive mode is selec;ced by
the operation unit 35, and the ion diffusing apparatus starts to
operate. Then, the CPU 30 uses the blower drive control circuit
37 to control the motor 5m, thereby rotationally driving the blower
5 at 600 rpm (Step S11). After that, the timer 33 is caused to start
counting of one second (Step $12). Then, the CPU 30 determines
whether or not the timer 33 has finished the counting (Step S513).
When it is determined that the counting has not been finished yet
(Step S13: 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 FLG1 is set
(Step S14).

[0060] When it is determined that FLG1 is set (Step S1l4: YES),

the CPU 30 clears FLG1 (Step Si5). After that, the CPU 30 turns
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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 - theiohy c£at 3Li 0aldy il kg, d el ver, 891 600§ Prod SteRSHL) e

After that, the i's caused to-start counting of one se

(Step S hen he,CPU 3 er m nes .whet her _or_.not the timer 3
e P ot s H Bopb it T e, BE1 S8 068 AR RRE A 08 kNG bIERPE 38

counting% t. been finished %t S13; . NOQ), th CFU%O wai t
for the ¥ rgg?)t'o CHiCSHT ttﬁlé’ g%&fn sngBrV\ﬁeRNi F%FSOHEPB nf eﬁh?h?ﬁher
the counting has been finished (Step S13: YES), .the CPU 30 determnes
whet her BY-Hidt ‘BLeFfpsesét - (&PephSiAyY FHTBA iGCntE Odet BPRIENBEZ ©Ff
that FLGL is set (Step S14; YES), the CPU 30 clears FLGL (Step S15).
Af ter thare IpRgOpYatertdEhse 22rcort 3h46Skapput’ Jof dReNefthehpregepaing
interfaces 34, to thereby turn OFF the control input POl of the ion
gener at it wmisvexciStew 5138 (Step S16), whereas the CPU 30 turns ON
the output of the other output interface 34, to thereby turn ON the
control [0fiit] PO2 offheheit ars gerferatioeddin vt ep Sl £had8 FSEep Hhok set
Then, the processing returns to Step S12. [0061] Wien it is determ ned
in Step (S Isdd:FNGYL, | sShaolPBei0 sets FLG1 (Step S18). 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 $19), whereas the CPU 30 turns OFF the output of
the other output interface 34 to turn OFF the control input PC2
of the ion generator drive circuit 38 (Step S20). Then, the
processing returns to Step S12.
[0062] FIG. 8 is a timing chart of drive signals that are input
tothecontrol inputs PCl and PC2 fromthe respective output interfaces
34inthealternatedrivemode. Eachof thedrivesignalsalternately
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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(Step S14: NO, the CPU 30 sets FLGL (Step S18). After that, the CPU
30 turns ON the output of the one of the output interfaces 34,

t ot her ebyt urnONt he control input POl of the ion generation drive
circuit 38 (Step S19), whereas the CPU 30 turns OFF the output of the
ot her output interface 34 to turn OFF the control input P02 of the
ion generator _drive circuit 38 (Step S20). Then,_the processing ,
retur ns1e8esREpYSIOParabed] Faths 887 sta $h iy LhhtYeetd dr? VRS TR L
that are input to the control inputs PO1 and PO2 fromthe respective
out put theerlverraed dmivchaosieer hat ehelrdMennasde drgyehmefler heherfigst
signals alternately repeats a one-second ON and a one-second OFF with
a duty abn5@emevithrt hi sanakddie cfeadnsl iiom generator dPi&eeciteeinztaly
alternately connect/di sconnect the power supply to/fromthe first ion
gener at ari¥énanchd e s Eoondingdwogeheeatat e 18- evet ghong aseesntn the flow
Accordingly, the first ion generator 17 and the second ion generator
18 are alitrecnabeal ytdetveBs,i Anaaose- secondwbycheon] 0063 Ht G5 DHoms ef Low
explanatory diagrans illustrating how positive ions and negative ions
fl ow ng (sheowgl .t Bea28 ahat ghaklyasepaiat @dipRt b1 Pané@aBlivareons flow
delivered to the roomin the alternate drive node. In the alternate

drive mde. the.fi(s)) 1 o 0enRgkat ehal7sRdther $8GONG (gnagenerat os (b)
18 are alternately driven, thereby formng two alternatel y-sw tching

areas i - f ' {,0 L S; Bl i qJt rough
pos, t1ve ioan pPREGEREEEt Y o3 TS oty ARFRcgata eI RoRR, SRR rous
negative,i ons. ( _ r_t 0 ;
(a) and%ﬁﬁé?§b£%%§%é%%?é%hg?tg?é%%%%??‘%%ﬁ?%?@é”ﬁ%%éegﬁ %Z a%?gégﬁléb
ions flow through,the jacen aterall y-separ . pat '
aIternaF@p§?§ﬁﬁ$%%Fﬁ§kﬁghﬁépy%ééaH%FgebEﬁ%ﬁﬁghsgfgﬁﬁﬁgggi%géﬁﬂ%@lowout
portion 10d , of ige bl owou q@$ning 10. Cmﬁgﬁ_%o.%h%s, an unevgn ions
di st ri b@PEIHG L Posi W B Hivd *ReFaTTV2 FETEIPHEERE FoomSedn "Se
prevented by avoi ding only pogitive i ons glomjng thrﬁugh a Earticula{
| at er al AR EFHRAHITE BEPR P GRPy TREFafAle PPoRESYRBWFgPY hiBagH Y ©nlY
particular |aterally-separated path. Therefore, it is possible to
di f f use REEEitEvPel PR E LoHANAGHITUA P ERS tLR LIRS dih iy i shri3Fsghgath
evenly. [0064] FIG 10 is a flow chart_il]ustrating an exanpl e of
processiafy seapy of nepaFaveon &PN$ he FANWENT f udihFeU@bpar &t usPRTFaCEher
full drive node. The full drive node is selected by the operation
uni t 35,leadred atlHe -isepadiaftieds ipaghappdharasosearit ie ppepibec TheAiffpee
CPU 30 uses the bl ower drive control circuit 37 to control the notor
5m t hereds/ trioteat. boaallg/ ndghting idmes Bnovee ®oat e 900ct pnt { Htaast sganly.
After that, the CPU 30 turns ON the output of the one of the output
interface@ead, to thlaGcGeby Ot ursn 2ONFYde clomtt oillwputaPClg ofint Aeamphe of
generation drive circuit 38 (Step S22) , whereas the CPU

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 control circuit 37 to control the
motor 5m, thereby rotationally driving the blower 5 at 200 rpm (Step
521). After that, the CPU 30 turns ON the ocutput 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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29 30 turns ON the output of the other output interface 34, to
thereby turn ON the control input PO2 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
PO1 and P02 fromthe respective output interfaces 34 in the full

drive e. Each of the drive _signals is continuously set ,to_be ON.
Wt h tﬂgg,t%%s OBnC e MR Er Ofr FOR SERREUPESE S chb%%#ifo%?ﬁy ErEeRebY
t he power supply to the first ion generator, 17 and the secgo,nd ion
gener at BErReON rJig a4y 1rits PPh@ Lt FRSt 1 PBnd et 2@ ord i Srfd- 19 ©
second i on generator 18 are continuously driven at the sane tine.

[ 0066] FB& (§RePsSaR) expitiat die dirafiedRing 38t i ng how positive

ions and negative ions flow ng through the |aterally-separated paths
8a to 8h0&beldel i veFEE. i3 t$he tigoimd ahene dfudlfive isienadgethatharheinput
full drive node, the first ion generator 17 and the second ion

gener at apb thé @ure: wdnt hpwiosiSCY addi RENE atm the reape ctilme outpertebyterfaces
simul taneously formng, in the flow direction, two areas in which

posi ti vediionshamdinegai ryerddens EhowdMthe coexiest 1 quyp haisergntt ratously
areas FI and F2 (see FIG 3(a)). As illustrated in FIG 3(a),

posi tiveekorg ad megative i 0nss f | eMet hbauglenkett orthelrddjeactinicuits 38
| ateral | y-separated paths in a coexisting nanner, and are then bl own

out fropshiRenABEBLNI-BRREEENCHOG Bfet N1 190U ARl BE: 10on generator
Therefore, positivé ions and negative ions delivered fromthe bl owout

openi ng 130,19 {18 sEeeALID-AYe AR AN 18NEVERLHESL T DYl | @husaNghe £irst

positive ions and negative ions can be diffused in tthe room 30
ion generator 17 and the second ion generator 18 are continuously
driven at the same time.
[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. 3In 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 direction,
twoareas inwhichpositive ions andnegative ions flowinacoexisting
manner, that is, areas Fl and F2 (see FIG. 3(a)). As illustrated
in FIG. 3(a), positive lons 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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in large quantity efficiently and evenly. [0067]FI G 13, FIG 14, and
FIG 15 are diagrans for show ng results of exam ning the

di stribution of the anmount of ions in the roomwhen the ion diffusing
apparatus 1 according to this enbodinent is operated in the alternate
drive node. A roomR has a height of 4,800 mm a width of 6,400 mm
and a depth of 6,400 mm The area of the room R corresponds to
apprOX|rﬁﬁ(ﬂ%Fqgmﬁﬂﬁﬁﬁﬂﬁweeﬁéﬂ&#ﬁnﬁdwsapd e#ems Yof the basic standard
size of one mat (910 nmx 1,820 mm), which is called "saburokuna" .
The i on dGSUsi ng apparatds HAIG.s 1|§I,aeed Bt a 15l eoe diadowes Ecadphcentg
to a side wall WL on one side, and delivers air currents obliquely
upwar d twarld s odi eéramah I n§\& Hehdt skadesttibe sf dehawahlout of ions in the
Measurenent of the anount of ions is performed with regard to a

verti calrqurankeD,t hahi 61 JiEFRRS nigh Pbgha t e 1cerd @fd Dig thecHiat emBbdiment
direction of the ion diffusing apparatus 1 and a horizontal plane E,

whi ch i sipepetriaeradiattife RAIGHN 0 §r808 ABYe FUMA heom A NBASHHRABAL of
time period is 20 minutes after start of the blowout, andthe anount

of ions 4 B0ERESENLEAbYt HE €ONSEN, atingn aO&egeﬁ' 6fV@ A®NSurf | p[eﬁ(l)lgr@}ea

and the concentration of negative |ons (per cnB) in the air.
i Il ustrajedhn f%&if@éof?g Ebﬁﬁs %&im%%gqg'gﬁgﬁt %atamllnats
di ffusion of ions and ion Toss caus by neutral I zat | p05|t|ve

o0 non T E9akly8r A0 pACE SUPRAESPE L, Jd B0 HRAD (o1 sl 0,480 RR7,

and negative 1onst The roon1haV|n

iizﬁlgLéﬁl %{aéig? 6%% ughkgats’Fur longl%gﬁggﬁg%%ﬁ%%n%ugﬁ1sp&aced

on a floor surface F adjacent to a side wall W1l on one side, and
delivers air currents obliquely upward toward a side wall W2 that
facesthesidewallWl. Measurementoftheamountoflon51sperformed
with regard to a vertical plane D, which passes through the center
of the lateral direction of the ion diffusing apparatus 1 and a
horizontal plane E, which is positioned at a height of 1,600 mm.
Further, a measurement time period is 20 minutes after start of
theblowout, andtheamount of ions is representedbythe concentration
of positive ions (per cm’) and the concentration of negative ions
(per cm’) in the air.

[0068] AsillustratedinFIG. 14 and FIG. 15, inthis embodiment,
upward diffusion of ions and ion loss caused by neutralization of
positive ions and negative ions are suppréssed, thereby enabling
positive ions and negative ions to be widely distributed in the
room having the size of several dozen tatamil mats, with the amount

ofionsequaltoorrugherthanlo,OOOpercm3. Further, a sufficient
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concentration of ions is secured for such an area that can be al ways
used as a living space in the room that is, a living area excluding
the four corners of the room and an upper space positioned higher
than 2 m Thus, by disposing a plurality of the ion diffusing
appar atuses according to this enbodi nent with given spacings, it is

possi bl . fficlent ncentration of ions for areas ere
peopl e gcpéerﬁﬁtlcﬂrge&o?uéﬁ Jaésnéa %o?%?‘ff%d If{) 5oy ToF “EheaFF ddtat S?Htat?]eea ways
li ke, and a , waiting.roomof a h ital . ing,to this, it is possible
to enhancsee%agt%r]ﬁq’il?gt ?Bﬁc‘afjfrégf’go]ﬁo%ﬂ"r %aﬁel%acat EH’éngrPlE% eﬁ‘&iﬁhdlng
an inactivatjion effect on_viruses, and an effect of renoving odors
absor bed 1 L UFPERALScP Ot Hihg OBt @N BD6APRSE CHRRF Emssditiemes higher
FIG 16 is a longitudinal side sectional viewillustrating structure
of an ait3urf ¥ ngl Mpparki 31 sRedtw ny Pburastevnatefibedimendisfushag
present invention. FIG 17 is a front view illustrating structure of

a mai n pRRErFGes gdqoergigigdéovibhsi et imenhgy Sth urituare splacings, it
amai npart . FIGS. 19 illustrate structure of an ion generator, with
FIG 19(%) posisigple temrcwiew anffEcGnl Hd)cdding: imrsbdei vhewWor areas
[0070] An air purifying apparatus 100 illustrated in FIG 16 includes:
a housi nthel deop Iy spesuttiiore openimagsl bl hioted ,back okl o¥0ka andpart
bl owout opening 112 in a top wall 101b; a blower 102 disposed in a

| ower parit itdie afikeheahdusiwgi d0dy wodn Idfen hB8plibatl .1 sowispasednar,ant
i nner side of the suction opening 111, and, by allowing air sucked in

from t hei spekisoblepedidihabbl Bystdei bl oneroB2 02 bA MASHorne bacteria -
t her et hrough, renoves contamnants in the air to clean the air; a

duct 104id hate irHo,SRESeHabet Waenohhe s BLovwess 102-and t he Py V\%'f%legt of
w

opening 112, and serves as a flow path for allowng the air to

through taddgndl et openivag 112, andan 4 0%1%%3% ,335%95 t hat

includes two ion generation portions 151 and 15 S positive

ions and ipgative iQRS A4t @g%)%idrimlgln%\gn fromthe bl ower 102,
1

andt heai r purifyi ngappar at us ~I's configuredsothatpositive ions and
e added Lo RS Al Brown-Phaht CRLTEF cUate ZBEL AR T N Boditlivberbhee
and the negative 1ons ar e, emited Aland il dft® Allod@ A QUL sieeong
from the Bl owout: opening®16. P ylng abp g ©
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. 1%illustratestructure
of an ion generator, with FIG. 19(a) being a front view and FIG.
19(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
10la and a blowout opening 112 in a top wall 10lb; a blower 102
disposed in a lower portion 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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[ 0071] The housing 101 has a substantially rectangul ar parall el opi ped
shape including a bottomwall 101c being rectangular in plan view, a
front wall 101d and the back wall 10la extending fromtwo sides of

the bottomwall 101c, side walls extending fromthe other two sides

of the bottomwall 10l1c, and the top wall 101b. The back wall 10la is
provided with the suction opening 111 having a rectangul ar shape wth
a | ongi th¥di halPaRy dbEirei hitivsodef reBeYes pontiaginatshanveheaiat to clean
direction, and the top wall 101b is provided with the bl owout opening
112 havithg @irectadyggital O4hapetwishdasporgit bdiwabndihecbilowerhéf2oénd
corresponding to both side wall sides. [0072] The bl ower 102 has a

cyl i ndritdal dlvapetangensnof 142¢entidi begakst ypeai Atbudpaghafornpélbetng
121 di sposed such that a rotational axis thereof corresponds to an

ant er opasieedi ot o dilbeath @t o and ba ceasitngp ki ArToandain ith §bBerator

impeller 121 in a rotatable manner. A notor 106 for driving the

i npel | erlgB2¢nhhs IARINIRL @Rodi b QRineHade cROpbLO0oRE 1H1eagasi 1, A& adds
positive ions and negative ions to the air blown from the blower
102, andtheairpurifyingapparatus 100isconfiguredsothatpositive
ions and negative ions generated by the ion generation portions
151 and 152 are added to the air blown from the blower 102, and
the positive ions and the negative ions are emitted along with the
air to the outside from the blowout'opening 10.
[0071] 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 101lc, and the top wall 101b.
The back wall 10la is provided with the suction opening 111 having
a rectangular shape with a longitudinal direction thereof
corresponding to the vertical direction, and the top wall 101lb is
provided with the blowout opening 112 having a rectangular shape
with a longitudinal direction thereof corresponding to both side
wall sides.
[0G72] 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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[0073] The inpeller 121 is a nulti-blade fan including a plurality of

bl ades 121a each having a rotation center side thereof displaced,

Wth respect to an outer edge thereof, toward a rotational direction.
In other words, the inpeller 121 is a cylindrically-shaped sirocco
fan, which has one end thereof provided with a bearing plate, where

an out put_ shaft .of the notor 106 is |nsert to a shaft hole provided
o Che da AR5 1R e ghatar 0 GhP ol Ieiokah P b0 W Heh R Ao -
center portion ﬁ$ the fan from an openi ng Erovjded to the other end
of the faRCtPron! Dtie8RiVhBILIRRISEPEILL IHE 8V Hed o ted on a front side
circunferential portion of the fan. [0074 ] The casing 122 includes a
ci rcul aPFhiids Wil Ithexzasimei dR2gui des air currents generated by the
rotation of the inpeller 121 toward the rotational direction of the

i mpel | erlOBBlt 0o gen&hat émpelldmimal2¥ | bw, at merlébybilackee asimgi ndudiegda
of the air currents, and an air outlet 122b, which is open upward in
one tangentiadlitgi pédilisgie0fl2i hezath talvangguirde andlon ¢22aef radmepanereb s
the circular guide wall 122a. The air outlet 122b has a

squar ed-ddlredrdd; ab i sihapepebatt panbittdeSedde therene, tangedtd abtational
direction of the circular guide wall 122a fromthe part of the

circul adigwicdgioml | 122a. Ryrider, woh@isGasi fige 122 rieghedes gpgasijng 4
mai n body 102a, which has a di sh shape and i ncludes the circular

gui de waly1ilZa and yarnaper Porddanshal whhenalds OHL lela t%?@&o@ﬂgo@%ﬂ%d

cover plate 102b, which is open in 34 a portion corresponding to

openi ng afeH he Hegpahlehi1hel  and Gavers oﬁggareeegak@eo f thgemse&ﬁg?% 6 is

mai n body 102a. The cCover plate 102b is unted to the casing

body 1023, tfA off U by alb1TRLG3LANS s [ ORISLINGLEL T e, gulde .o

wal | 122a of the casing structure _ Scri “abbve s prov

L S P SOELERREL00 A 0,05 10 SSTBLALL DB 20 Sl

R e et RN SRR SER A R

whi ch hq:%e blades 121a provided to a circumferential portion of the fan.
[0074] The casing 122 includes a circular guidewall 122a, which
guides 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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a lower end thereof connected to the air outlet 122b and an upper end
t hereof being open, and is integrally fornmed with the casing nmain
body 102a and the cover plate 102b. Further, the duct 104 incl udes :
one side wall 104a disposed along the one tangential direction of the
circular guide wall 122a fromthe air outlet 122b; another side wall
104b whose di stance fromthe one side wall gradually becones | onger

W th the BpstEpr€chresReNging it Tt oP2RE Niged h§hehanshiokaed?l andaekers
wal I 104c di sposed vertically; and a front wall 104d whose di stance
from t h@érbapknwsibel0dctje adaalny wecoiesishdlaser ®hehcoherdbdabacki2b
at the air outlet 122b being the |ongest. The back wall 104c and the
front wald mbO4deextenthéronsimg ronen Satey Vidlda G4d angltlrelangt bErmale
side wall 104b. The duct 104 guides air blown out fromthe air outlet
122b al ergifze one side wall 104a, the back wall 104c, and the front
wal | 104d, to thereby generate a lam nar flow. Further, the front

wal | 104@0i7%Ipr ovi degewitiduihe @bidd haoudrohal esneekiespond 89rt ot thed

i on generation portions 151 and 152 and t he nounting hol'e spaced

apart framdhe Lheaugholel es. oThei1hen gerar ahebudShbse FOUAL s b hbing
the mal e screw being screwed into the nounting hole. [0077] As

illust ' | . Lon i . :
| on' genarat; on por T ore: 121 Pand 103 oacad ‘aparl i s isihd arfa fpared
t he di i j ' fl j i f ir . delivered .

Lhe [ SHnL O 5 EhLG U o ShOEL] ADn0LaA BE 1 S5 yon
the ion _gen rationwp%rtions 151 and %52£ and a Qoldi menber 153 for
hoIdingatﬁg Foﬁcﬁgnerg i nsﬁgFﬁﬁgnén 81 gﬁdmfgﬁ ahd F%%epomer f eedi ng
ortion. t he r . feedin ortion applies voltage to the i.o

genelr at i[gﬁh]%grt i onggﬁf%?%g‘,a&t F‘lesg"'iuc?’nr "@ﬁ%ﬂ\%%f?%ﬁ%' T’ﬁ‘lﬂ.l s
152 perform corona di scharge, to thereby generate jons. The principle
of gene@a@PUﬁro?nﬁ0§¢?¥%@fiQﬂﬂ??&ﬁﬁ“%éﬁh%b?eaiﬁH@uW%e%éuﬁ%%é¥¥%é8 upper

above. [0078] The ion generationportions 151 and 152 include discharge
el ect r 0GEPILOFEELTNGEPHBIt PBAR, 131% e d IBH Helli g raeshyishpbhat eysing
shape, and induction electrode rings 151b and 152b respectively
surroundiddg teslvdilddracge dheccosgd plejitectliogy -poFurbher 151he afdct 104
152a, and the discharge el ectrode projecting portions 15la and 152a
are di spesddidas :cemeers g tiadds Wda hdlspritred | @hord ethe odee r taggen &bl
and 152b, respectively. The ion generation portion 151 generates
posi ti veliirees ionhef dds thecubargenetatiadd pdiaiforonlSBegeinecatdet 122b;
negative ions. The principle of generation of positive ions and
negat i venicths i sidswdesdiidbathedoieéstance fromthe one side wall gradually
becomes longer with the distance at the air outlet 122b being the
shortest; a back wall 104c disposed verticaily; 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 another 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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36 [0079] The ion generator 105 is nmounted on the circul ar guide wall
122a of the casing 122 and the front wall 104d of the duct 104, and
the pair of ion generation portions 151 and 152 are di sposed at
positions intersecting the flow direction in which air flows. [0080]
Three ion generators 105 nounted on the circular guide wall 122a of
the casing 122 are held by a single holding nenber 153. The three ion
gener at drtsroras Apéedi sposepeidiveg &l ehe ivir gebeiragispaeett bpag t1 51 and
one another in the flow direction (circular direction of the circular
gui de waldZ? 2R2ajhe memdtitdrng hbse apelcwd aphyt di sph adedthnotwdle hdilresct | Bhe
intersecting the flow direction (rotational axis direction of the

i npel | eridi2enerktorhedy itsheouotedensathathemabs tsicrres AdinqrtrEvZzdinto
the three ion generators 105 have the same polarities in the

directi athd monitchhd M@ licon generation portions 151 and 152 are
relatively displaced, and are al so disposed so as not to overlap one

anot her jagpthe flowadi riectisirate’chiOf ribe. i @0, ganer atdONgPREELOHS 105
151 and 152 of the ion generators 105 faces an inside of the casing

122 via ﬁﬂlﬂdstQU%eh%B%r W&Bﬁr%eﬁelsé’gfor?f pdhe gl ding Henber %géced

which is nounted on the casing 12 I ncludes a curved surface 15

that i s guruee,ineLhe oftlh%wﬂ{Eﬁ&haeecﬂeen*metfye%%ﬁg;gésﬂé"ggo d32ecrion

COI’I’GSpO Ing to the respective 1on generation pOI’tI

h d h
openi ngs 1555 o RETkTEEEd &wace bg BT A B IS RE T S8R pyPEeon
appar at us 100 Structur %Ibed above i.S. Iace near . malh 9%2

a roon1vm?ﬁ1%ﬂﬂa¥ﬁﬁ% ﬁ%gﬁgn §1+%y generation portions

and a helding member 153 for holding the ion generation portions
151 and 152 and the power feeding portion. When the power feeding
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] Theiongenerationportions 15l and152includedischarge
electrode projecting portions 151la and 152a having a sharp pointed
shape, and induction electrode rings 151b and 152b respectively
surrounding the discharge electrode projecting portions 15l1a 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 ions is as described above.
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positioned on the wall side. [0082] Wien 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 contamnants in the air, such as dust particles,
are renove the filter 103 to generate cleaned air. [0083] The air
passi ng Hﬂ% éh t he T8 LR Wﬁast%&lggdl? MRS easthg alrray geide
bl ower 102. On this occasion, the air sucked into the casing 122 is
caused t"®¥orhea £ e 1asinsy e agid dieak rgmitdeaddl IL042281pitbei duat
around the inpeller 121. The air flowing in the formof the |am nar
flow i s i dedddilengai ke fciee Weme giiide partideed Sloanda 52i arodikppsed
122b, and is then blown out fromthe air outlet 122b into the duct

104. [ 0C84]rrhd tigmsgénéeasiect ipgr thensld® ld anelctib@n aire whiisposad dhows .
the circular guide wall 122a of the casing 122 of the blower 102, and
hence i t[A&Plossi bl @htrecef Hi: cjeardtar cadd 106 nsowened anedhé romddiend gaide
generation portions 151 and 152 to the air flowing in the formof the

| ani nar wdlow 1dwough the elaatinee| e naecowWepat byalaordnghe Gonedha member
gui de wall 122a. Further, the air flow ng along the circul ar guide

wal | 122ghas thiegbnpeadi spepthe @b EN0S btel éif);ﬁé%@lﬁl tp(%lr%qq.eilof&%%le

to the air further efficiently. [0085] Further, e ion génerator 1

has the p@idg 8bak@R apart from one another in the flow direction (circular
direction of the circular guide wall 122a), and are also relatively
displaced in the direction intersecting the flow direction
(rotational axis direction of the impeller 121). Further, the ion
generation portions 151 and 152 of the three ion generators 105
have the same polarities in the direction in which the ion generation
portions 151 and 152 are relatively displaced, and are also disposed
sO0 as not to overlap one another in the flow direction. Each of
the ion generation portions 151 and 152 of the ion generators 105
faces an inside of the casing 122 via the through hole. Further,
a side of the holding member 153, which is mounted on the casing
122, includes a curved surface 153b that is curved in the flow
directionandhas three openings 153a corresponding to the respective
ion generation portions 151 and 152. The ion generation portions
151 and 152 are disposed in each of the openings 153a of the curved
surface 153b.
[00817 The air purifying apparatus 100 structured as described

above is placed near a wall of a room with the suction opening 111
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generation portions 151 and 152 at positions intersecting the flow
direction of the air, and thus has nore positions for adding ions

for the first time to the air. As a result, it is possible to add

ions to the air further efficiently. [0086] Further, three ion
generators 105 are disposed so as to be spaced apart from one another
in the flow direction of the cleaned air, and are relatively
dlsplacé@Sﬂﬁlpﬁ@ddpﬂe@bﬁowaﬂﬁtéﬂééct|ng the flow direction so that

the ion generation portions 151 and 152 of the ion generators 105 do
not overlli®¥2dne anolhen ithet b ofveawldizr ect idom verhergly ol kgl Zbr &s
positions for adding ions for the first time to the air. This

pr event sotegicld, vehé oalsy aud kiegat h weé i dmshgenesatfatnf tomsurg iicenopening
generation portions 151 and 152 of the respective ion generators 105

from beilng newbr ahiezadusang hence Ad dis FASN paeht 0sagédnkehscliobéb@een
air further efficiently wthout nmaking the size of the casing 122

| arger. t&@ﬁgﬁbiﬂénﬂﬂ§h&hﬁf1&@”§n§ﬂ§uﬂ%ﬁ@hbﬁ% bpBaiRgded ! anldhguakEd-in

flowing in the formof the |am nar flow as described above becone

m xed Whem thE ndink o %%%\@%%t ELem theqake puthet1422b,08 1B8oved by
casing 122 into the duct 10

the filter 103 to generate cleaned air.

[0083] The air passing through the filter 103 is sucked into
the casing 122 of the blower 102. On this occasion, the air sucked
into the casing 122 is caused to form a laminar flow by the circular
guide wall 122a provided around the impeller 121. The air flowing
in the form of the laminar flow is guided along the circular guide
wall 122z to the air outlet 122b, and is then blown out from the
alr outlet 122b into the duct 104.

[0084] The ion generation portions 151 and 152 are disposed
on the circular guide wall 122a of the casing 122 of the blower
102, and hence it is possible to efficiently add ions generated
from the ion generation portions 151 and 152 to the air flowing
in the form of the laminar flow through a relatively narrow path
along the circular guide 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 icn
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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[ 0088] The duct 104 is structured to cause the air to flowin the form
of the lam nar flow al ong the one side wall 104a, the back wall 104c,
and the front wall 104d, and the ion generation portions 151 and 152
are di sposed 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
portionsfasthanditsR dimpdsedhenathe deta Y@4ule ,t he B$ rpasshiecho add
positive ions and negative ions have been added in the casing 122 of
t he bl owemsl02 theswlitn degrithean eiffdeceased yanount of ions in the air.
[0089]FIG 20 is a sketch used for neasurenent perforned in a roomon
air bl owooag] from rhethkewouhrepenbnggeietdecdd rlqRIrdfey idigpageadr abuss
according to the present invention which is placed on a floor of the

room Flie bil sphews datati Rdbgabhadan skt Sioft e IsW.eMHec®RohN8f the
amount of ions in the room The results shown in FIG 21 were

obt ai ned: whefed hg i aMOWHA Ok rkONSe YRS FEASUIBG AL R Ni§ AHL Elec{:E'Sn

roomwith regard to a conventional air purifying apparatus including

an ion genenatl ; I%Qefl%JdEEé!:’E}ébH g Ooaegﬁw&glaﬁcggr%xge%ooogq Bgtlo

present invention. erring to FI € room rea of

5.1 m X %,7 M 3Rpr gé' {?ﬁéei%fnﬁégﬁé%?@oégt%ﬁ% JRLR Rk te;ﬂé‘{% Ohe! Bfother

si ze of one saburo Ne air pun
appar at us % ced .on the fl ced apart
one wal I ToiRs 558 ke 12y PREFBYARPRRER 3 en?%m}itjr%lb? ?soefne%mg
such p05|t|o t hat orr ond oints 1, and 5 of the 5. 7-
S de and Ui Beacl SRaPE by, FOntRe i bne Nk EGRVATS S PRPLEqES ot ons
the room Nbasurenent points C represent such positions that
cor r espATtf 6 %eHe Vol RRS iengraéﬁﬁ Eref e I gansitdd 19RdPerEignst hel
center along the 5.1-m side of the room Measurenment points E
repr esert&deh %Ehﬁr&@eﬂ#d{vecbw SSPHEH e st HeS permtleing geujnglized,
the 5.7-mside and are spaced apart by 0.1 mfromanother wall on the
5. 1- m side 8rneRel ¥ donPoraibherto el rersurerbet 2ir figdidroaffscently
mnutes fromthe start of blowout, and the amounts of ions are
expr essed hputheadomee ribeatsicre off posi cawengi dag (pegeecnB8) and t he
concentration of negative ions (per cnB) in the air.
[0087] The positive ions and negative ions added to the air
flowing in the form of the laminar 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.
00881 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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[ 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,

wi t h t henanmptsdhgildttsoédued bilower liZgheesthaind A.n0H0 ipereazRd idung:
tothis, it is possible to enhance the sterilization effect on

ai rbor nefbdeneriia khet B&rroom the inactivation effect on viruses,

and the effect of renoving odors absorbed in a curtain, clothing,

etc. [0Q9bBkere, inrthiszenbodi BRAtchl Qe 0N RQRRKBMENS Pedf8rmed in
di sposed on the circular guide wall 122a of the casing which is

struct ugetod ceadSe bbbt Ouf IFQWm hd B heLM Sbed ey bam nan 1t Oy ng,
one ion genergtor 105 ig disposgh on tﬁ% frcﬁﬁevé§? 104d 8?’té¥%huct 7

104 whi i u : u i I j f of .t
i nar SPPone Ponevertaihd 8/ ERe b bint SHULRCLAE WRLAM OLs ! Bfaced op

| i i s, dis in a Tl
i oaadTiae o ARSI EIY S SRARCHAME SARENAN] | e o

flow A _position at which the ion _generator_ 105 is digposed is, not
parti culBFRY PR Eedt HAT WA & thES o Jandiaditr 168 PSSt bpovey™
on at |eas ne_of a portion on the hqundary between the air outle
192 andot RCci 7 UV%Fgg%FB%l% e hg ﬁ@%ﬁ%&&ﬁﬁonauwaa %@%uﬁ%%aét
and the front wall_104d of the duct 104. [0092]<Third Enbodi nent>

FI G 22PPLDES| G T dd Wa® TePBNY sk &Ei9EHE) LY PetPRY st PR+ Rd TRy Erek kg
of an ion emtting apparatus according to a third enbodi nent of the

pr esent 2PREERTISHENH US irpman g of gongrater pad dieaisauyidivdngarparatus
illTustrating the structure of the ion emtting apparatus, and FIG 24
is a frafcordand to Gder arepgnbamvicaltiypnoni RegarsinadtuFéGef2q ofthe room

generators.
has a floor area of 5.1 m x 5.7 m (approximately eighteen tatami

mats in terms of the size of one "saburokuma" tatami mat), and the
air purifying apparatus is placed on the floor, being spaced apart
by 0.3 m from one wall ona 5.7-m side. Further, measurement points
A represent such pqsitions that correspond to points 1, 3, and 5
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.l1-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. Furthex,
the measurement time period is 20 minutes from the start of blowout,

and the amounts of ions are expressedby the concentrationof positive
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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 output shafts 221 on both sides of an output shaft

di recti 0N Wesnpel) ansl 20s APUAERET 2 b1 Pheo b uesiFt 9itat PBS2PaeBfc hein
not or 202; two casings 204 respectively acconmpdating the inpellers
203 in abhotatabl e manner; two ducts 205 being cylindrical portions
for causing air currents generated by the rotation of the inpellers
203 to fl@fQipward Accarsiépgr abedheameesureoengemesaflossoZ06I6achl, an
including two ion generation portions 261 and 262 and di sposed in the
m ddl e advdieydumicid0Tf dnrthawiofd thier eelaisonrerber o7 sdwaposedienthper
fittingholes 212 ma detachabl e manner. Note that, the notor 202, the

i mpel | ersm2034 taad:-ddeo £a5icres 20 LOPSE ] t Utitus, bt oWy bedWB8AbRBErated
housi ng 201 has a substantially rectangular parall el opi ped shape

i ncludi nghae botd oghveht 201dohsi Reyifeekiangul @fe | Fodn PEARNABeVi8Wrelsed.
front wall 20l1e and a back wall 201f extending fromtwo sides of the

bot t om wgll, 2044, t@%h%%d&n%@éirﬁ?x?@%glﬁ% ég%Elﬁiéﬁiﬂ%effyo@%%%ibute

ot her two S|des of the bottom wa et op 201c

suction rdign S
201a an&g%%ggﬂggé%%%oéﬁ %%@V@§ ?Er%gzgép 19%5@1 ?I%ﬁ?ﬁgﬁgsaveral
sucked '%‘awéarn?{“n}a@% S“CEh%O %%hﬂ ogjijc')nb e&ﬂel'%"e'x‘ Ridn éQ%han R83800
t hr ough, " T enoves Sént ani nant he™ air cfean the

fitting holes;212 of the top 201c h have. a rectan | ar,
havi ng 106G t udHAS HPrEets on t%PSSFlEE?r%%SE‘H&PﬁS i Bg 2112280 0
anteroposéﬁrlor dlreg“ion and have, an | nner surface on the front

si de i nctiied fUt T PESHEEE3t b1t HRS VEP PP e iR Y eG R trd ghfect
i nner surface on the back side inclined backward with respect to the
verti cal O®iVi&dSiesn. aﬁﬁﬁ#ﬁéﬁffﬁﬁé‘HBE§Pﬁ§1?91°?%r%h%ﬂ%ﬁ%?qdn%BEhﬁuﬁﬁﬁépr
division and a lower division in the mddle of the vertical

di recti opOHMENI heee@si ngs 204 are nmounted to the | ower

di vi si onwhereas the ducts 205 arenmountedto the upper division. [0095]
The i npel?@%L] 203 arfiensacknathibt pmbbddachan theeadion eensinatails p ofe
bl ades 203a each having a rotation center side thereof displaced,

Wit h respesposed arn cthercisdyel athensales waovarl®Za radt dthicovals idigr @bticonis
In other words, the inpellers 203 are each a cylindrically-shaped
sirocco $amcwneah thasarre end theféoly pnovhdefowh tdif aHredramigapl ey,
where the output shaft 211 of the notor 202 is inserted to a shaft

hol e proatdeshatidhegeesntefor argh disclisdgesdidn tMd drons swadkedouat ef
a hollowin a center portion of the fan froman opening provided to
the ot hethenth@f itoewharn fEost betveesgtie Jdadesi208a positioned ifBrm
a circunferential portion of the fan. [0096] The casi ngs 204 each

i ncl ude @r GinCulzali rgyl 8 owel | HAddye Wi QUirdes BhhtSUREMtSructure may
generated by the rotation of the |npeller 203 toward the rotational

directiof, @iy tl%ﬁ;g'd”&’@'lo%r 39%11 %%?'r%ﬁ%%a‘fbﬁ‘g_st fes ng?&?&' i a 1l%inar

air currents, an air out et 242 I's open up In one
t t f th
C?PEEPaL%u?dégf%’f SridRed ?*‘%%9%’%d%’aééac%ave‘)%%“ftor% ot Ehe
d- I d I h t t rudes th t
oot o A RS R R e GRS e o8RG AP TR Pt omagec
with respect to the vertical, direction fromth f% part of the circular
C

gui de walf 228 PREUrIHEA1he 1THSSYys 56H BARAPT ficl Wi 1Pt &§HFaten10°

body 204a, which has a dish shape and i ncludes the circul ar_gui de
wal | 2411%n‘%ll%RP%$férPTbcﬂftt |1(?r§5ftopnieh8faﬁrp6ﬁ*€{”é{1 ol Xhe Rpundageetween

the air outlet 122b and the circular guide wall 122a, the circular
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the notor 202, has a concave portion that is recessed toward one of

t he casing main bodi es 204a, and a supporting plate 244 having a dish
shape is nounted to a rimportion of the concave portion. The notor
202 is held in a sandwi ched manner between center portions of the
concave portion and the supporting plate 244 through an

intermedi ati on of rubber plates 245. The output shafts 221 are

i nser t ed@uifiootH lsHaka -haings theodicgad #8lihd0dénpér ther ehehs18f -t he
concave portion and the supporting plate 244, and the inpellers 203
are nmount@®P2lo the slibput Enkbtsmeat> Further, an upper end of the
joint wall 243 extends upward beyond the casings 204. [ 0098] The
ducts 205 eaclrItavézZais eandongndutihenéof rconnesdteibrial tewaillogtketing
242 and an upper end thereof connected to the fitting hole 212, and
are eachsthargmaeodf andyhi et Galg POpd + oruhavbogdang vl €6t £y khpdaiGaaht
shape that has a mddle thereof in the vertical direction nade

narrowerost ket pessehhe miueis c2)5reach 3 NG Hdeongi fh@a Walilde2988tional
di sposed al ong the one tangential direction of the circular guide

val | 24% fdpambherahtiAYided 242t Ragk Ml b o200R: 8¢ SPOSRbaratus, and
substantially vertically fromthe air outlet 242; and two side walls

205¢c an 5d 4 hat e £ ~ I nd._t. a
205b angjgge%ﬁiEgoge§£§ﬁgé%£$ﬁq%J#%gqﬁﬁﬁﬁn akﬁﬁ%Q%ﬁ}?Bﬁg&%%gﬁtg?g%ﬁ#hre
the air tﬂéﬁ #$%%£%}0%%used to forma |am nar flow along the front

t

wal | 205a an e side walls 205c and 205d, and to flow al ong the
vertical, digection. .[0099] The, front_walls_ 20 r.e .each praovi.de it

t hr ough [I%q% correé;%loﬁafln%mf‘#f‘ﬂ% ?%%a%ae%%§§q orﬁdﬁ’rst 'rfqu‘rsedzéf gﬁgl 92
262, and the jon generator, 206 is mounted to the th h hol es ,

£ hr ough SRS TPHE LDIAC ARY SNS 86 tArE AT AL d P T BPort ions
circuit board 210 connected to the tor 202, the ion generator 206,
and a pd%gﬁm%ﬁﬂnﬁ%QQiW%ii§a 1 PﬁdaggéPeﬁa§2@908@€PiﬁﬁgﬁﬁewéFPcﬁiFPace
board 210. Further, the ducts 205 are divided into a duct upper _

di vi si orF'EFERA IR HuBRd BRIt EdRT2BY hateheld dal @ comtEarerortion
vertical direction. The duct |lower division 252 has a _
squar ed-%y ki hEPivtHll SRdse, adtrteaheOZehher b A spasedalindt leseiroportion
thereof is partitioned by the joint wall 243. In the duct upper

di vi si o258 he Ihowsingorfiloasdohasquatedt csha fies id4l polboitdnsiggsacf an
di sposed in parallel while being spaced apart from each other in the

| at er al it i far diinstaggreal ;| \Ewooiimped by sa 2j08i mbupbetli on 2b&ébouapdt
are partitioned by the joint portion 251b and the joint wall 243.

Furt her ,shipper é8ds of tthe dmotouppEi? di vivei onaRbdgar € ovedpdcuitrbly
protection screens 230 for preventing a foreign object, such as a

finger, dacmmrdaarimg theoimple lewksP08.in a rotatable manner; two ducts
205 being cylindrical portions for causing air currents generated
by the rotation of the impeilers 203 to flow upward in a separated
manner; iongenerators 206 each including two ion generationportions
261 and 262 and disposed in the middle of the ducts 205; and wind
directionmembers 207 disposedinthe fittingholes212 inadetachable
manner. Note that, themotor 202, the impelliers 203, and the casings

204 constitute a blower.

[0094] The housing 201 has a substantially rectangular
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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 feedingportion for applying voltage to the ion generation
portions 261 and 262; and a hol ding nenber 263 for holding the ion
gener at iparaglora iaripe2bihapd 1262 wahid o Adopawer wd EeQi0Ng peidd erctWhenlar
t he power feeding portion applies voltage to the ion generation
portionsir?@lpanda?62iew he ifepngensl atd@re pevd hobscR6da N 1262 cperharl Ay
pl asma di scharge, to thereby generate ions. [0101] The ion

gener at i ORPOrddONSi @Gl cdne Gdtiteel wda 1di29qker gdeelseetbl @de1s 201a and
projecting portions 26la and 262a having a sharp pointed shape, and

I nduct i o8l eGiHALA Y FIem26hb 8PH-2620. respestdvelns %%ﬁ;%&tﬂ%ﬂq B84,
di scharge el ectrode projecting portions 26la and 262a, and the

Ol oohar SeLRCLigHR Pr ObFE! | N POLLE20R 12D 2028 Bl 5P B3ed 1 bl

center portions of the induction electrode ri

respecti The i rat i i ner ates positi. i_on
mhePeas(% %%thgggH%g%?S%ﬁj%b???8ﬁg%%éﬂg§%§%§?§§oﬁéagﬁi%&ﬁhwﬁ%?iefﬁeﬁog
principl eneration of .positive ions_and.negative ions i,s as
descri bed ‘agove. aﬁ@fﬁiﬁvﬁlli@oﬁuﬁk%grjﬂof%m%&bée %ru&tﬂﬁndweﬁlﬁgﬁggél by
hol di ngnenber 263. Th ? ir of ion generators 206 are nounted on_each
of the f en%“\?&?ﬁsrfo%% Pﬁésdﬁ%lfgu 5 T Sa E°BfegdRaatFntn the air
paral l el while bejng spaced apart fromeach other in the flow

directi dif CI%&FPhEL? %ﬁ. i dRegEhEFAREORC BT t4 oS 26ReakeP 262l bR20dgcRach

of the pair of ion generators 206 are disposed side by side at

posi t i oS hPeFEEEEPAY L BKeShibY it Y Hed i i oneid udidadodrercitdonot he heof

ion generation portions on adjacent sides are nmade identical. The ion

gener at i FHRAGHNDE? Bhel eE wioasictr isfr thigecthogenandtiores 206inner

face an inside of each of the ducts 205 via the through holes.

Fur t her ;s fsigionth e feohslsdidegl mehirerd P68vaniivé hhire speanttedt oatvert heal

ducts 205, has four openings 263a corresponding to the respective ion

gener at iddirquiritdroaed26t amue 26 r vk tirethenbgekheriatd dmcidnisidobscRedrd

and 262 are disposed in the respective openings 263a.
with respect to the vertical direction. Further, the housing 201
is divided into an upper division and a lower division in the middle
of the vertical direction, and the casings 204 are mounted to the
lowerdivisionwhereas theducts205aremountedtotheupperdivision.
[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, towarda 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

alr, which is sucked into a hollow in a center portion of the fan
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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 nter terior direction and are inclined one side of
the ant e?%%gsat%e%’ Sggggr%ﬁ?b%e%q%tﬁ?‘gsﬁ Fri e VERt TR [digebetymen
The wind_direction mbers 207 are formed to have an identical shape.
Froont an?%%@l?d\?ﬁﬁ@?%ﬁ”e‘s&ﬁo %th%aCSFﬁ%P‘@éeFﬁﬁﬁéabdﬂritd@ of1thg dan.

i nclined 6%%ard and, backward, respectively. [0104] The ion emtting
appar at us st ructitefeadnde s peah dowladsaptizcad amonidecml Madn,
the nmotor 202 of the blower is driven, the inpellers 203 are rotated,
t her eby "SHekt AYLAR S 3T iov rRa trosm ¢ Fabed by SheticmtdpenpAigsh ithpenler
both sides into the casings 4. Sucked-in contam nants in the air,

such as “RiBttqpend ¢hes rogrsiverbvedrbygtite 61 |dter snPR8.1e@N 203, Sthereby
occasion, the air sucked into the casings 204 is caused to form

| ami nar ¥1owsHyng Hdecisperldan fgtihdea vl ¢sr 242t 9y aridlech arnoundttibe 242,
inpellers 203. The air in the formof the lam nar flow fl ows al ong

the cirodliazh gudi dpenalibsaz4lihoohdetMderotid Bt 24241 ANG A $nkheRreular
bl own out fromthe air outlets 242 into the ducts 205. [0105] The

ducts 2Qfuiafee walllueulr edohOp£BAEISEr ale L8 rbbowri §uthe fOTMPI thepe a4y
| am nar flow along the front walls 205a and the side walls 205c and

205d. Theutilent gener abhersnha06 @rﬁqﬁwi%fihﬁl‘; 1< rr]e\é\@hla‘tct é???r{lgés

causing air to flowin the formof the |I'am nar enc

possi bl et @nef shéiiaidonad paskliyepand figalive bong, generated fr om,

the ion generation portions 261 and t he i on generators

i row pat B Bl g Kho Pru o TS S65RECEY 1P P RGLHOt (6 T55h e rom

narrow path along the front wa her,

s1ruetuted Lo De s oM G LSS o IS veELL el dinection s oo,

that the a llows wth Speed,

efficient] itive_l.ons_and negative ions to the air._ Further,

a pl ural%latcilfl gglg:tlﬁ@%i %ncagﬁre]?a?%?'% lé%cgy ajr%qe% has 3sdighpehapacerd
apart fr.om h her.in the flow direction of the air, thereby

or ovi di g O SOt PEREULEF GUURRGYA bhe? 4o b 1 PPeaNBOREAGE. Fori Ehe
possi ble . to efCEie%ifﬁl y add ions to the ai

alr od » ‘and a cover plate ZOJS, which is open in a portion
corresponding to the opening 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

a dish shape is mounted to a rim portion of the concave portion.
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[0106] By the way, the anmpbunt of ions per 1 cnB in the air discharged
to a roomwas neasured using the structure in which two ion
generators 206 are di sposed on the front walls 205a of the ducts 205
whi | e bei ng spaced apart fromeach other in the flow direction. The
concentration of ions obtained as a result was approxi mately 10, 000
per cnB. OMng to this, it is possible to enhance the sterilization

ef fect Oheameobor i@ 2basterlidainm shedw 06Red heindrasét v8éh A refdregbroions
viruses, and the effect of renoving odors absorbed in a curtain,

cl ot hi ngf et JRIHEt iioh tdHE el oslipmst 5 1.id 6o thicd 524?@5t1ﬁ§&.|ﬂ;h an

include a lamnar flow portion for causing air delivered by the

rotati onneferdd@ilmmehl e 208pke bhawesnoube form ofichhe Lantparodd owe
and the ion generation portions 261 and 262 are disposed in the

| am nar il QWdRer ther ek %ﬁg@t%cﬁag 6%E§ﬁ§d%§gt%:§ﬂ%\égént@P:%%r%%&g%eof

that, the ion generation portions I'Spo

| . . 1262 fimy be dr'sposed
ot ati on f COTREF SRsRdervelinhe Ll R e R Bt hees
t he

| am fJ.ow. A position at, whic i 0 ration portion is

0F Sposed 0e T5s: TRAREFRLE S o5 | PR, ST OMO0] 440 s herTPATy nrd UBper end
nmbodi ..the pairs I enerators 20 aced apart from eac

olhor 1Bk e shtt Pedli 6 TaPe tanaso LRy aerabbRsag HRearapuant| aht.
intersectb%%che flow direction in the two ducts 205. However, apart

from t hdC?%He i on gBRetAtF LY PRES Bl Vv Spat hEeragheconnected

di sposed so as to be spaced apart from each other in the flow
directi &% the air outlet 242 and an upper end thereof connected to the

fitting hole 212, and are each formed of a cylindrical portion having
a squared-cylindrical shape that has amiddle thereof in the vertical
directicn made narrower. Further, the ducts 205 each include: a
front wall 205a disposed along the one tangential direction of the
circular guide wall 241 from the air outlet 242; a back wall 205b
disposed substantially vertically from the air outlet 242; and two
side walls 205c and 205d that extend from the front wall 205a and
the back wall 205b and are disposed substantially vertically. Air
blown out from the air outlet 242 is caused to form a laminar flow
along the front wall 205a and the side walls 205c¢ and 205d, and
to flow along the vertical direction.

[0099] The front walls 205a are eachprovidedwith throughholes
corresponding to the ion generation portions 261 and 262, and the
ion generator 206 is mounted to the through holes through 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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[ 0109] As described above, if the apparatuses described in the
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 a2efsvigth patever G comerhnghehe anicentirabioenrdo? 10 onseditadr,t che
or higher than 10,000 per cnB. Moreover, if an appropriate apparatus
type i s detiest2eb faxen amitdpd hotge destrdtbeghpar idHeiahove2mantananadduct
enbodi nents depending on the size of the room it is also possible to
wi del y disw&i hitei piasi tisge imonscanddaegabEVvehs onsrt itd heireomi oM t hthe
the concentration of ions equal to or higher than 50,000 per cn8.

[ 0110] Comyentionat GHTERIEI 2bbynhayak | 3bh£r 8PPy PSS D WHARLE Wikl the
ion generators are capable of generating positive ions and negative

ions in Sek0oMmi¥ tharePAcemM Fatd Q) e 12 090+ i PEELE ReSbint
Inthe r e odl nment

In contrast, the apparatuses described spective S

of the Rﬁﬁf”éf;?f‘ve%i oe%eﬁﬁggpgg srohi%ﬁigeiog: gzgﬁ;[agwe% easi-ng.fhe e

concentration of "ions. refore ena i Zing

0r oundbr £l AL 0L, 406 B LSRR o S S SEANGL 1S HORSY:  peing

shows t hsepaeéécfgtpgr%nproerg feia%ﬁccgt Sernn?r\q.\’l%er Je.gjccia%aetf direction are integrally
jointed by a joint portion 251b, and are partitioned by the joint
portion 251b and the joint wall 243, Further, upper ends of the
duct upper division 251 are provided with protection screens 230
for preventing a foreign object, such as a finger, from entering
from the outside.
(0100] As illustrated in FIG. 24, the ion generators 206 each
include: tl_le pair of ion generation portions 261 and 262 spaced
apart fromeachother inthedirectionintersectingthe flowdirection
of the ailr generated by the rotation of the impeller 203 (see FIG.
22} ; apower feedingportion forapplyingvoltage tothe iongeneration
portions 261 and 262; and a holding member 263 for holding the ion
generation portions 261 and 262 and the power feeding portion. When
the power feeding portion applies voltage to the ion generation
portions 261 and 262, the ion generation portions 261 and 262 perform
plasma discharge, to thereby generate ions.

[0L01] The iongenerationportions26land262 includedischarge

electrode projecting portions 261la and 262a having a sharp pointed
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by the technol ogy of the present invention, in which positive ions

and negative ions are distributed in a roomw th a high

concentration. Referring to FIG 25, anion concentration of 2,000 per
cnB has been achieved in a real space by conventional apparatuses,

and renoval rates of airborne viruses, airborne nold spores, and
airborne mte allergens are 90% 99% and 23% respectively. Note

t hat, asHagre,t kredaiimdioicnd oni elses rodel rifgehasher ahdst e@bsrpepéot edly
to exam ne effects of an ion concentration of 7,000 per cnB, and the
renoval swatrewifdivig tsesdnash9%ei 81 dOc MbdwltRsSs ] ekex ey Poetiisds bhea and
other effects and efficacies shown in FIG 25 have been unknown. In

parti culzgza,i xana&&ebagscﬁ@ﬁ?éléa%ﬂﬂwe pbg?]@ct;@n@cg)&fﬂ‘l%ﬁ{s 92814 k8 d 262a
renoval of absorbed odors 0112] However, t hrough™ experi nent s

per f or ”%Qrél@ﬁ%?o%%@dhh' 885t shOMR-{ Nokd Gf 3. ltnoi&%%l%%ealgewgdrehﬂngs

by increasing the concentration of |ons the renoval rates of

ai r bor ne gviyy USES . g@giragr '%95 RAS 16/ dé' Egnggle%e%%]%r 8% ion 261

ai rborne allergen reased, i'n rticular, &anincrease
in conc b e gnltude qr _hi.gher ar
to the SekdittRgsdinsenelR on%?fa BB obnF~3ra0i oo FOTBR" 262
addi tional_effects ch_as_inhihj.tiaon of owt h of adhering _bacteria
and adhéti 1 361 nggs?égeah%n?e i p5ﬂngﬁggﬁb% BT Jﬁﬁ}%ﬁePosFFlve
has been conflr d that, when the co entr%tlon of ions is made equal
to or hi'ghEr RSGG06 gePschs, 25 FESFRePEG AROVAF | uenza Aviruses
partlcakﬁgtg subty%e H5N1 ) are rempved 99 .. 9% in 10 m nutes,
adherin leria §€H%¥1%%N%F%%W¥S%H@aﬁ@éﬁﬁ??%Kéé&ﬂg%ﬁﬁQﬁﬁﬂn%@%mber
renoved 99@6 and absorbed sweat odor is made one |evel down (1/10 in
terms of?Ght eRBPBALT PELIB} WPRRTERETERRAr AT W o5t OR gl AT & heobrent
space which is achievable by the conventional apparatus, airborne
avi an |ﬂﬁﬂdéhﬁ&@@\ﬂﬂ(H%%Ckﬁﬁsbéﬂﬁen@@éda@ﬁl¢l§p056d9®ﬁbpeqaﬂwalewhlle
to 73% renoval in 10-m nute real -space test) through a one-pass test.
However bdincagsabedmrdarpfiztmatach tiihert e thechhov agyreoft itdne  pFesehtr,
i nvention for higher concentration can achieve a renoval rate of 99%
or hi gherthd noa ghoetapeonqebofidngre élwahl 262 icdh caahcenttlad ipagirobf ion
50, 000 per cnB, 99.9% of avian influenza A viruses are renoved in 10
m nut es)gendrataddi PD6rgrd lid shacted hate el iaEf £€ tgo g rsodtiegdsect ing
agai nst the subtype HS5N1, which has been feared to have pandemic
pot enti alhd NloeeeRtCcYeahs arflgHe$od atriat ekher tREMRA @aYe ®ft idieportions
present invention for higher concentration helps prevent infection

due to amewyktdstagrhds aicOnkhk candyienef i ghal 1 b g{ee{erffatqfonpggktfons
hygi ene. [0114] Further, wth the concentration of fons in a real

space whigh dr%i 36H evaklerbYy 4 %ecqr&vle@teh%a}alto@ep%@t @&:ﬁcgﬂf L8R of
effects are limted to bacteria, allergens, and orders that ar
suspendedich 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.
[02103] 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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inthe air, and it has been predicted that there would be no effect

on bacteria or the |like adhering to a solid body, or that little

ef fect could be expected thereon. However, as described below, it has

been confirnmed that the technol ogy of the present invention for

hi gher concentration is capable of renpval of adhering bacteria

(St aphyl ococcus aureus and Escherichia coil), inhibition of growth of

adheri ngamblkdp(Gradosposf wnnd aid-ededder pzatesn2v? dbsordred dadepsed in
(absorbed snoke odors fromcigarettes and absorbed sweat odors

(i soval graraldeild)n i1k aorhaeklcataepoe®ieh 27M®hile being spaced apart
[ 0115] <Deodori zation Effect on Absorbed Odors> Ti me peri ods

requi redd cbbd 8dREri W b byitekoabseERed r SHDKE-009f Sarfd @Pe inclined
cigarettes to be made one | evel down were 57.5 mnutes, 40 m nutes,

S o5, PR B o 28 it ey e pckonconta o

per cnB,y ree%pcelgﬂ vely, g\g &%1?@891&?%&%&?% gﬁl%éé SN G ASLD) 4

t he tlne peri1ods requir wer e appr oxi nate ours ‘an

appr oxi el.y. 4 ho rs_wh e_cqnce s 50, 000

cn8 and a%ﬁﬁ qﬂ%ﬁ%ééngérl ig &98305 n%g?&ﬁ%qﬁ§‘£§§3me
the result thus ai ned was .th t i ficant deodarization eff

on absomSEd i§ibt ﬁa§”%%€66ﬁ1 a&% a@&n@@ﬁ%ﬁéf OnISFpFSE%V

7, 000 per chB or her, and that the effect was enhanced as the
concent r&ti%H of |o Qewﬁ§l@HEF@&%%HaPP@ﬁ%%Tiﬁﬁ%%?FHBCRBF%dﬁﬁhﬁ@?ﬁﬁlbed
Ef fect> Whien the concentration of ions was 30,000 per cnB, the

hyphal RSt 8P lacedospamans -betlafrd Hsuerre2025vh the Sdmisr tedriven,

area), and when the concentration of ions was 50,000 per cnB, the
hyphal diswimper Leirad 88 por ¥ s o rdeztive tiheeshypFeabiag( 25o%or igmiheeroom
in test area). As can be seen fromthe above, the result thus
obtainedﬁMHE1ﬂﬁaﬁu;ﬁﬂqyﬂdﬁam@mmsaéﬁérbmgb@mhdSnéﬁﬁvﬁngoethectamasgs 4.
recogni zed when the concentration of ions was 30,000 per cnB or
hi gher, Sarwkedrdan ¢ et aatirern tgimbhe aienowiclyaefdfuectparasi drdmgneed rasoved
the concentration of ions was increased. [0117] <Adhering Bacteria
Renovi ngpEthedtitters 208. On this occasion, 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 air 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 205c 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 positive

and negative ions generated from the ion generation portions 261

and 262 of the ion generators 206 to the air flowing in the form
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When the concentration of ions was maintained at 50,000 per cnB in a
refrigerator, the nunber of Staphylococcus aureus and Escherichia

coil was reduced 99%in 7 days. As can be seen fromthe above, the
result thus obtained was that a significant adhering bacteria
removi ng effect was recogni zed when the concentration of ions was

50, 000 per cnB or higher, and that the adhering bacteria renoving

ef f ect wastmniandedrasldehéhcongbmn ratliagn vefl vi mmsravagaichcabasedhe front
[0118] <Ai rborne Virus Renoving Effect> (1) Evaluation of Infectivity
of AirbeniésVRdbses thyrtisimgtBel dec{ a5 hre structhhedrcems hapmentin
in which positive ions and negative ions are present, a verification
test washeonddetedobythsi rgreeths whtbcthenabs ehavethéyaNg Blows with
infectivity reduction effect against airborne influenza viruses. As

iIlustratied wihdbFeedB ardhansbanbes phaviRdea yOFYIB: 8ht 1y HBia $bH81 ¢ P
generator described in the enbodinents and a fan for stirring the air

in the ¢hamben  WRIM S8le YBns HRIRAYEPL! YruPARL \ée%lQPﬁlf?g J¥eQak! V&,
ions generated fromthe ion generator were stirred by the n, an

t he con [ i 5 i a egatd i i ir

copt oven SraEe 000 e b b an T RS PR S faRa LR il Beon"enes
subt ype . S r.ayed .i nt o -t.he chanbgr nd the .aj.rborne viruses

T the danber e S REEY el ar iR R oot T SR gt s o4 ERons
starting i iately after. the end qf the spraying and 5m nuies afte
The' endZ8F TRE-SprdinG® Tatfoct: sRNSTE thef S astmeeo fkttetenely
i nfectious, titer of hge viruses by the TCI D50 nethod (nethod in which
i nf ecti ¢PCy 1PESdELeltAfn8d by gradual Iy inoculating cells with a
diluted virus solution: see FIG 29), which is generally used in the
field off W0Pds studP¥stheierdy:t hBe ARGERF0BS £PRErPPE anCRindgbx the air
representing the infectivity of a virus to a cell. As a result of the
test, if£lfsSapgen Bord inofEdWERdte3 Her¢dhfusdidotibet $EeRCurE dex WRieh)two
of the virus is reduced approximately 99 . 9% in a short period of

ti me aslisho¥enesapp? @litnareldism@astchonddie Roatiwrltls WAéa &f $heidaets
experinment was conducted with an ion concentration of 7,000 per cn8B,

t he rema¥al wihale kefitngy speceimpast Wasmi9a Qoo et herthesifiiolvadirection.
experinments were conducted with the human i nfluenza A virus subtype
HIN1, afithet hencembvakipatef bdtero2t maritess avereudd. Wésampproximately
approxi mately 99.97% when the concentration of ions was 7,000 per cnB
and whenot, b@0caraentniat | awiefy iansties, 50t 008 pessdbBe nespetidiMel Yehe
As can be seen fromthe above, the result thus obtained was that a
signi fi gaert-riaiizberBe VéfHsct emRVi AgrBbieet MRS dr8G0gnhZzeathawheBolhe the
concentration of ions was 7,000 per cnB or higher, and that the

ai r bor ng nickUT a8 BRY bR cef £8CY1 Wase eNNaNE et A% rifhe tCoRCeBLH AL N0 @i rs
ions was increased. [0119] (2) Evaluation of Infectivity of Aifborne

Viruses sy oYsieRg 1 Qelil sukRait, 2k 1othing, 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 are disposed in the laminar
flow portion of each of the ducts 205. However, apart from that,
theiongenerationportions 261 and262maybe disposedon the circular

guide walls structured to cause air delivered by the rotation of
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As illustrated in FIG 28, in a chanber having a volunme of 1 n8B, the
ion generator described in the enbodi nents of the present invention
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 by the fan, and the concentration of positive
ions and negative ions in the air was kept even at 50,000 per cn8.
Then, th&eavieapecnfivoenzacAlersuaosSubbypeokdbN nas sprayed tié olddenar
chanber, and the airborne viruses in the chanber were retrieved

t hr ough f3et.i O F&ofi tibrMatuiBs chstaet i oW AdntEeraibbet ibheiengi ®osed
the spraying, to thereby exam ne changes in cells for 3 days after

the cel lig wekeparesulaked Withithg viruses. As a result, the cel
i nocul at ed mntﬁ such a vifus that was not subjected to the action of

posi tivegigry and ”?99£h¥ l%n@;?Jy@émsbafLﬁéﬁﬁd t%gp%lg%sg 1%nd€é(§?ﬁ£t%c?fs

t he i nocul ation, whereas noculated wt vVIir

ues Sublyggt egatout e Action @Jﬁrpg%hw@mt%%sﬁgﬁh. B 88 S es0

little chang I'ng a norna orm een
confirnmed th t th i.on ositi,ve ions an t|v

docr eas e FhBY ﬁ%@%t. T80 001 808 RSl L 835k B SR dpnat e
of Infect IVIt Ahrb ne V'ryseslgz Usi n nall Animals In an
enV|ron ? THTVE 1 R &Iﬁ@b CBRs OG- GSPPEIEATS 206

verlflcatlon test was conducted by using snmall anlnals (chicks) with
the ai m°dt “DertHyifdgvt RahAreRY .b\ﬁ Pyspéaaet%@%f:f)e%% SRfgSssapart from
ai rborne influenza viruses. As illustrated in FIG 31, a chanber
(roon1f@@f@roﬁ@@ﬁglpoﬁ§eaﬁ&OV|ﬂ&§é§tﬂﬁﬂo contact with each other)
having a volunme of 1 nB, in which an ion generator and a fan for
stirrindOdi%lwere sés dﬂﬁcwchabhif@k it eediarparesmsssvilagc allved dmethe
of 270 L were connected to each other with two tubes, thereby

enabl i ngesipecdiivet emboddmeats bétmbenprheenhahbeenahdntheecplaked in a
breedi ng room Subsequently, the ventilation between the chanber and

t he chi dodor eedi pgeratrdwasnshotiocokliy, apdsthémeahonaf hnénzag#dt irve usons
subtype H3N2 sol ution having a virus concentration of 105 TCl D50/ mL
was al | gepreayeddby¥ramnehel izer geviera2brai anhebei af6ichanbeysatdaévenly
were set to have even concentrations of positive ions and negative
ions at 3, fHGepeinC8rgd, §Eh ety G thed5rB6R. pert G poard 3@, 880w PeSLy
cnB, respectively (respective chanbers were set as test areas 1, 2,

3, and 4)isthemcel pbsithodri d emd REgSRE Y| 1¥hs AYSh F¥EN IHRRS AN size
negative ions were generated fromthe ion generator in each of the

chanber $58.38rh0 £8I U@l b 1 heaboye: Jeh| oneds congenthat beﬁceﬁegaﬁb&
ions and the viruses were stirred by the fan. For conpari son,

chamber gen swhischtihe Itenogeﬂﬁgﬁgg F nn2b, Ope! £0.r50 t&a§£egbg , 3£ an

concentration of Tons is set I‘I‘Ed t as control area

Ater {REPEoRRRS B 5‘¥59u?”§(5%5f? B aeERoR Rl &%”‘ﬁ%&s{eg@% Heipea
chi ck bree(;g,b oon1mas canc

h
it ORe R e T c e EPRa L6neR Bkbehabd ef EiFar st roh B
m nutes by usi.ng.a E ng |nstﬁ%ied in t bree ing room After the
30- mi nut®Fr L& Heu g? ROSEHRLG e i3 YenECehLABEr 1aRg and
t he chick breeding roomwas shut off, and the chicks were bred with
onl'y t h@SHHERDALEG /G FHEMOLPFabléthf tRENEPREENERAGAPR Bt pde auyal
After the chicks were bred for 3 days, ;10 out of the 20 chicks were
retri evé® &¥d hdisdeactdan: §0c800e®eT CWers, ki dneys, and bl ood. The
col l ected portions were analyzed by the PCR nmethod as sanpl es,
t her eby [$erli0dr m ng, Chorenhéonad pectomwe nedetlilgns, aveidslleenepparaiouses
whet her or not the virus was present and cal culating infection rates.
Not e t hatourdasd eith Hencgéablasbnentreotapabbetdfogenetat heg posus iive ions

and negative ions in a room with a concentration of about 2,000
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[0122] 1 n order to determ ne whether or not there is virus infection

I n the above-nentioned test, the evaluation was perfornmed using two
indicators : (a) the infection rate (rate of chicks that have viruses
i nvading living bodies) ; and (b) the anti body preval ence rate (rate
of chicks that have immunity because of biological defense reaction
causedby invasion of viruses to living bodies ) . The results are
shown i pekabine ktabeskEl.G I80confpad28] [ Tabl epphratontsobicaceabd@sin the

area 1

respective embodiments of the present invention are capable of
significantly increasing the concentration of ions. This has
therefore enabled realizing groundbreaking effects and efficacies,
which cannot be possibly achieved by the conventionally available
apparatuses.

[0L11] 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 Lo examine
effects of an ion concentration of 7,000 per cm?, and the remocwval
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 concentration 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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Test area 2 Test area 3 Test area 4 lonconcentration (per cnB) O
3,000 7, 000

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 (particularlysubtypeH5N1) are removed 99.9% in 10minutes,
adhering bacteria (Escherichia coli and Staphylococcus aureus) are
removed 99%, apd 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 10-minute real-space test) through a one-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 cm®, 99.9% of avian influenza A viruses are removed
in 10 minutes). Inaddition, the fact that sucheffects are produced
against the subtype H5N1, 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.
f0114] 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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25,000 50,000 Infection rate(% 70 30 20 20 10

in the air, 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 removal of adhering bacteria
(Staphylococcus aureus and Escherichia coli}, inhibition of growth
or 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 cm®, 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
concentration of icons was 7,000 per cm’® or higher, and that the effect
was enhanced as the concentration of ions was increased.
[0116] <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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Anti body preval ence rate (% 90 40 30 30 30 [Ol1l24]Fromthe results
of Table 1 and FIG 30, it has been

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 obtained 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 removing 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
cm® 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 obtained 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.

[0118] <Airborne 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
theaimofverifyinganinfectivityreductioneffect 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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confirmed that, in an environment in which the concentration of ions
is 3,000 per cnB, the infection rate is decreased from 70%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 from 70%to 20% and the

anti body preval ence rate is decreased from90%to 30% In other

wor ds, iSudsesiueednd f,oppndithat, ibystaedtriegpttihe iinflsuerzerAtedr Gsom the
subtype H3N2 for 1 hour with positive ions and negative ions, it is
possi bl & dro geirgiafiocanire dedreasevihenenfaat i whtlythe EbBc¥htUSE€SohOof
the chicks. [0125] Further, based on the fact that, in the environnent
in whi chhddie icengeAtr ahd ek it iRNSohs 7n 080 Rar GAB, kK& O®LPLLae85e000
and a 60% decrease were achieved for the infection rate and the

ant i body, ar gyl engen! at ke AASREELEYELYza il vi SusERIaDL eyt hals %gréged
99% of the influenza viruses were i1 nactivated, referring to a grap

of infegtjQn tr% eﬁaﬁg@pdyﬂp& eval eglf%%%@ mg»isf%se%c{%% ng}]&ﬁber were

concentration uenza viruses, ai ned

i nfecti te t e FIG 3 .10126]l Here, in.the test, of the

or econt A AR sibEr o R Ror 10 RECREERL Seard PG pRe el e e
conduct edusi ng t virus spl ution_havi the. virus concentration of
Con G B RRY G Enb A eaT Sl s il RE e s EBAGST 5 s feraYing,
infection through .the infection rate test. However, taking_.into .
consi der RS NS Wacko tHar SPHeEFAHA | BF %%&%%‘C%giﬁaﬁmmw%
preval ence rate were 70% and 90% in the control area, respectively,

it is cotcdifpadld I NafrestheoHimekdiogsda #oichhantest i tyhespesepnined

invention (Table 1 and FIG 30) were such a |ot that had slightly
strongePY §psiiaddy tpoenbavindsesl bbnjaled dblehed Iwiruwt sehiuckenusede
for the infection rate test (FIG 32). Industrial Applicability

[ 0127] THEEGr @fent whiagéntisoaeneral ey voed irettiod fofelor oVi dilngs 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% inashortperiodof time asshortasapproximately
10 minutes. Note that, when a similar experiment was conducted with
an ion concentration of 7,000 per cm3, the removal rate after 10
minuteswas 99.0%. Further, similar experimentswere conductedwith
the human influenza A virus subtype HINL1, and the removal rates
after 25 minutes were 99.7% and approximately 99.97% when the
concentration of ions was 7,000 per 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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a highly-purified room and application of the present invention to
such a place that an indefinite nunber of people gather or cone and
go hel ps prevent infection due to pathogenic viruses, and is thus
significantly beneficial for the public hygiene. Further, it is
obvi ous that the space purified according to the present invention
can be used to a sufficient extent for growmng |ivestock and plants
i ncl udi rf fraghmeemenhsocedl ked thterbheeghentkhg). oRef enenees Sigoscdssd .
[ 0128] 1i on di ffusi ng apparatus 2housing 3suction opening 4air filter
60 [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

1m?

; 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
3days after thecellswere inoculated with the viruses. Asa 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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5bl ower 6duct (flow path) 6a, 6bcurved surface portion
7vertical -w dening portion 8l ateral -w dening portion 8a to

8hl ateral |l y-separated path 10opening portion 10a to 10d bl owout
openi ng

arepresent, averification test 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°

TCIDsg/mL was all sprayed by a nebulizer over 25 minutes into chambers

thatwereset tohaveevenconcentrations of positive 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 is 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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11 to l4vertically-separated path 17first ion generator 17A positive
I on generation portion 17B negative ion generation por.tion 18second
I on generator 18A positive ion generation portion 18B negative ion
generation portion 19hol di ng nmenber

were circulated for 30 minutes by using a pump installed in the
breedingroom. Afterthe30-minuteaircirculation, theventilation
between the chamber and the chick breeding room was shut off, and
the chicks were bred with only the chick breeding room capable of
ventilationwith outside air. After the chicks were bred for 3 days,
10 out of the 20 chicks were retrieved and dissected to collect
livers, kidneys, and blood. The collected portions were analyzed
by the PCRmethod as samples, thereby performing, for the respective
portions, measurement as to whether or not the virus was present
andcalculatinginfectionrates. Notethat, asfortheestablishment
of infection, if thevirus ispresent inanyone of the above-mentioned
three portions, it 1s considered that the infection has been
established. Afiter the chicks were bred for 18 days more (21 days
after the virus spraying), the remaining 10 chicks were retrieved
to collect blood, and antibody analysis was conducted utilizing
hemagglutination inhibition, to thereby calculate antibody
prevalence rates.

[0122] In order to determine whether or not there is wvirus
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 antibodyprevalence
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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100 air purifying apparatus 101 housing 1llsuction opening 112
bl owout openi ng 102 bl ower 121 inpeller 122casing 122a circul ar gui de

wal |

[0123] [Table 1]

Coanrteraol Test area 1l | Test area 2 | Test area 3 | Test area 4
Ton co?centratlon 0 3,000 7,000 25000 50,000
(per cm’)
Infection rate (%} 70 30 20 20 10
Antibody

¢ 30

prevalence rate (%) 99 0 30 30
[0124] From the results of Table 1 and FIG. 30, it has been

confirmed that, in an envircnment in which the concentration of
ions is 3,000 per cm?, 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'cnﬁ, the infection rate is decreased from 70% to 20%, and
the antibody prevalence rate is decreased from 90% to 30%. 1In other
words, it has been found that, by treating 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 conceivable 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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illustratedinFIG. 32, thetestwasconductedusingthevirus solution
having the virus concentration of 10° TCIDse/mL, with which 100% of
the chicks were found to have infection through the infection rate
test. However, takingintoconsiderationthe factthattheinfection
rate and the antibody prevalence rate were 70% and 90% in the control
area, respectively, it is conceivable that the chicks used for the
test of the present invention (Table 1 and FIG. 30) were such a
lot 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 is
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 alr filter
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153 hol di ng nenber 200 ion emtting apparatus 202 notor 221 out put
shaft 203i npeller (blower) 204 casing (w nd aligning nmenber) 241
circular guide wall 242air outl et

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 ilon generation portion
178 negative ion generation portion
18 second ion generator

18A positive ion generation portion
18B negative ion generétion portion
19 holding member

100 air 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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205duct (flow path, cylindrical portion) 206 ion generator 261
positive ion generation portion 262 negative ion generation portion
263 hol di ng nmenber 207 wind direction nmenber 272 wind direction
portion 62

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 air outlet

205 duct (flow path, cylindrical portion)
206 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 [Claim1] A nethod of purifying an inside of a room

conprising operating an ion diffusing apparatus conprising an ion
generator for generating positive ions each conprising H+ (H20). and
negative ions each conprising 02- (H20) n, where mand n are
arbitrary integers, and a blower for delivering the positive ions and
t he negative ions, which are generated fromthe ion generator, froma
bl owout opening, to widely distribut€@iith a high concentration, the
positive ions and the negative ions in a roomor a work space,

wher eby [&lgdfthddedi deghbecrfli purdfyiad Broamandai pbornsoniier oonpahssng
and/ or an adhering mcroorganism [Claim2] A nmethod of purifying an
i nsi de ofrexatdom accordi dgffesthaiapdsraiher eiampe icomee R Abhogenérbher
positive ions and the negative ions in air of the inside of the room
is set tfwr7géberpeingnBootthvghems epChacomBtiAlngtHiqd,of , pwd hggagive
an inside of a roomaccording to claim1l1, wherein a concentration of

t he posiitdieee bR e itdiagnegatibog,,i @Asré M ahd whreherdinsd ohtéhers,
roomis set to 30,000 per cnB or higher. [Cdaim4] A nmethod of
purifyi ngpa dinsiderat ¢ QML Ohdigis itd v 8bAs hndWBEGIdY A ive ions,
concentration of the positive ions and the negative ions in air of

the insigf Bf atB&dRIDI $8bnlihe0809eREFa €88, HrdiBa blowout opening,

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/ox an adhering

microorganism.

f{Claim 2] A method of purifying an inside of a room according to
claim1l, whereina concentration of the positive ions and the negative
3

ions in air of the inside of the room is set to 7,000 per cm” or

higher.

[Claim 3] A method of purifying an inside of a room according to
claiml, whereina concentrationof thepositive ions and the negative
ions in air of the inside of the room is set to 30,000 per cm’ or

higher.

[Claim 4] A method of purifying an inside of a room according to
claiml, wherein a concentrationof thepositive ions and the negative

ions in air of the inside of the room is set to 50,000 per cm® or
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hi gher. [Caim5] A nethod of purifying an inside of a room according
to any one of clains 1 to 4, conprising a duct connecting between the
bl owout opening and the bl ower, wherein the ion generator conprises:
a positive ion generation portion for generating the positive ions;
and a negative ion generation portion for generating the
negative ions, wherein the duct is provided with a flow
al i gni ngigd&eti-on for aligning air flow ng through the duct upstream
of the ion generator, and wherein the positive ion generation
portion and the negative ion generation portion are disposed so as to
be spaced apart fromeach other in a direction intersecting a flow
directi dtlgig@l &ilnR6hethogt hddowfifpuing ymgremidensifde obom rooording to
according to claimb5b, conprising 'a sectioning portion for sectioning
bet ween arliecpess f iase iingn 1geaes atdaap rieriniqon dnct tdunmegaitng eet@den the
generation portion along an air current.
blowout opening and the blower,
wherein the lon generator comprises:
a positive=ion generation portion for generating the
positive ions; and
a negative ion generation portion for generating the
negative ions,
wherein the duct is provided with a flow aligning portion for
aligning air flowing through the duct upstream of the ion generator,
and
wherein the positive ion generation portion and the negative

ion generation portion are disposed so as to be spaced apart from

each other in a direction intersecting a flow direction.

[Claim 6] A method of purifying an inside of a room according to
claim 5, comprising a sectioning portion for sectioning between
the positive ion generation portion and the negative ion generation

portion along an air current.

[Claim 7] A method of purifying an inside of a room according to
claim 5 or 6, wherein a generation amcunt of the positive ions

generated from the positive lon generation portion and a generation
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[Claim7] A nethod of purifying an inside of a roomaccording to
claim5 or 6, wherein a generation anount of the positive ions
generated fromthe positive ion generation portion and a generation
64 anount of the negative ions generated fromthe negative ion
generation portion are each 1. 5 mllion per cnB or higher at a
position distanced 50 cmfromthe positive ion generation portion and
t he negampuetiodrt hypemnegat ionipos teorratpd faion 8h¢ nAgakiied opfgeneration
purifying an inside of a room accordiarllg to any one of clainms 1 to 7,

f urt her poanponsirgealeh ilvémiigl iam aer rarehigheomtt hpoblbwontd igpemasgt
in a substantially horizontal direction so that an upper portion of
the airsouehefitohl oM pbsbht avli Dbergdherott os peert tonpated o reegative
bl owout speed of a |lower portion of the air current.

ion generation portion.

[Claim 8] A method of purifying an inside of a room according to
any one of claims 1 to 7, further comprisingdelivering anair 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.
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