1 AIR PURIFICATION DEVICE TEC{-INICAL FIELD [0001] The present

invention relates to an air purification device, capable of decomposing a

component to be treated that is contained in a stream of air to be treated,

which includes a discharge device for generating a streamer discharge

BACKGROUND ART [0002] An air purification device which is equipped
ATRWHOS figch@igenopyisadrs been used as a means for decomposing and

removing, by a plasma generated by electric discharge, components

(such as odorous components, harmful components, and other

contaminants) to be treated that are contained in a stream of air to be
TEMENRIARIBUPh purification device is an air purification device of the

streamer discharge type in which a low temperature plasma is produced
[o0day streamefedisehargaanrdiwhichiigdegardad as pupieniahlaitathnolagyble of

for decomposing and deodorizing harmful components because it can
decridadighanpinparificationaticiancisiboeemparison withraioputifieationrcated,

devices of other discharge types (for example, glow discharge type air
whiguiHication.devines adetas dnacdiselliatge dypenair pischieaiton devices).

[0003] With reference to Figure 13, there is shown a typical streamer

discharge type air purification device which includes, as a discharge

device (80), discharge electrodes (81) and counter electrodes (82) facing
BACIECIRRONEGE AR trodes (81). The discharge electrodes (81) are

arranged in parallel at predetermined intervals on a substrate (83). Each
[00@$chargaretéciradicBibniddeivnedhsic taaiiphdsvilpeojérsingtiple@nehes been

other hand, the counter electrodes (82) are arranged at predetermined
usedntznalsembdil sidesmidaieg subbtranovinte bifsehaleerelesnetied @), electric

And the tips of the discharge electrodes (81) 2
discharge, components (such as odorous components, harmful components, and other

contaminants) to be treated that are contained in a stream of air to be treated. One such
purification device is an air purification device of the streamer discharge type in which a
low temperature plasma is produced by streamer discharge and which is regarded as a
preferable technology for decomposing and deodorizing harmful components because it
can provide higher air purification efficiency in comparison with air purification devices of
other discharge types (for example, glow discharge type air purification devices and corona
discharge type air purification devices).

[0003] With reference to Figure 13, there is shown a typical streamer discharge type
air purification device which includes, as a discharge device (80), discharge electrodes (81)
and counter electrodes (82) facing the discharge electrodes (81). The discharge electrodes
(81) are arranged in parallel at predetermined intervals on a substrate (83). Each
discharge electrode (81) is formed such that it has a projecting tip.  On the other hand, the
counter clectrodes (82) are arranged at predetermined intervals on both sides of the

substrate of the discharge electrodes (81). And the tips of the discharge electrodes (81)



and the counter electrodes (82) are positioned face to face with each
other. In addition, the air purification%levice further includes an electric
power supply means (not shown) configured to apply voltages to both the
electrodes (81, 82) and an air blower means (not shown) by which a
stream of air to be treated is distributed to the discharge device (80). In

and 1S GoMTIGUIRLIoN; @éha_ereago?i{%{%r%r@&%nﬁ) IgACUVRIEL.BRA MG Clefthigition,
power supply means applies voltages both the electrodes (81,82) a

the %:{e W%Eﬂﬁ%%h&‘é%%ei?ﬁvﬁ%?rﬁkqgé%?%{ﬁ%fé&?f@ é@@v@tj%tﬁﬁgﬁﬁl@ﬁs %g%i shown)

efeby generating a temperature plasma. Components contained in

con 1%%%%%?{9 %Sﬁf%%%%&g%t%%tﬁfﬁap@9&%&@&0@?,@599&9&5%} Wither means (not

activated speties (fast electron, ion, radical, other excited molecule et

shoxgﬁgg%w%{gg ucgdas afsaHll Y osnaratiqruplihriomiemparatiig plasima (80).

y these components to be treated are decomposed and removed

In tkgggbﬁgf%ﬁiﬁt%ﬁe%ﬂeg% RRERLBosRER DeRaientRoawnanilc Power supply
1- 8 828A DISCLOSURE OF THE INVENTION PROBLEMS THAT

meahs! .E“L%\JEJ\}%E%& |HT§,%Q§CT&§Q,\L}%E(§;QQ%L| QQ%&@fYQi&%%@Wherate-d
dlscﬁ}érge type air purification device as disclosed in Patent Document I, it

betiSLR AR (hat highoueliagss h?%,aﬁﬁg%)to Rgifihedischargrnglesfadeplasma.

(81) and the counter electrode (82) at the time of streamer discharge, in

ConRRBENNOIES AEIadVEIY lares-amoLRtsob & ivcicipawerargneansumedion contact
ere, for example, as the concentration of odorous and harmful

witfCOBRENENSIB-RR INHROTSRARHWRGTE theiail, pundicationddeviggesule et cetera)
installed becomes thinner, the treatment amount of the component to be

prodiRREhpyathe ik pufificatenideviee tecleasesmbecarginglisstha trehtrebpt these
capability of the air purification device obtained by streamer discharge

confparads thedreatmentrardetuthpotéiesndmpaneet thdre theatedstarmhn (see Patent
energy that is consumed at the time of streamer 3

Document I).

Patent Document I : JP 2001-218828A

DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTION INTENDS TO SOLVE

[0004] Incidentally, in a streamer discharge type air purification device as disclosed
in Patent Document [, it is required that high voltages be applied to both the discharge
electrode (81) and the counter electrode (82) at the time of streamer discharge, in other
words relatively large amounts of electric power are consumed. Here, for example, as the
concentration of odorous and harmful components in an indoor space where the air
purification device is installed becomes thinner, the treatment amount of the component to
be treated by the air purification device decreases. Accordingly, the treatment capability
of the air purification device obtained by streamer discharge exceeds the treatment amount

of the component to be treated, and energy that is consumed at the time of streamer



discharge may be wasted. [0005] With a view to providing solutions to the
above-described problems, the pres@nt invention was devised.
Accordingly, an object of the present invention is to inhibit wasteful
consumption of discharge electric power when the treatment capability
becomes excessive relative to the treatment amount of the component to
. e trea t the trine of streamer discharge, whereby the air purification
dlsc%%rgﬁ:gl ce?adr? \évalr%%gbved in its energy savigg propertigs. MEAI\FIJS FOR
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ctric power of a discharge device (40) is increased or decrease
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More speci a first invention is difected to an air puritication device
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etween a discharge electrode (41) and a counter electrode

beedR) BGIDGNE disghargetlaRlradenfinBIRAIUE RRWBHIMRRK BaRNGdAN at the

for applying voltages to both the electrodes (41, 42); and an air blower

i MEANS20: Qs distrihuting. to thedischargerdevice acsitgammobaiiiReed in its

treated, wherein the air purification device is capable of decomposing, by

enegé}lesﬁq g5peligeharge, a component to be treated which is contained in
the air stream to be treated. The air purification device of the first

MEKNENHOR ischerarterizedrindpatinigther includes a discharge control

part (63) for increasing or decreasing the discharge electric power of the

[00@H$Charg dRYise:(40) Bepencingendibemaibyalsne obthecaioblodietharge device
means (26). [0008] In the first invention, upon voltage application to the

(40)discharge slevice(4)sdioneibeilgctricipowestsupplymoaans { 26)omponent to be
streamer discharge is generated between the discharge electrode (41)
treagddd the counter electrode (42) at a predetermined discharge electric
power level. As a result, with the generation of a low temperature plasma,
[000He More specifically, a first invention is directed to an air purification device
which comprises: a discharge device (40) for generating a streamer discharge between a
discharge electrode (41) and a counter electrode (42) facing the discharge electrode; an
electric power supply means (45) for applying voltages to both the electrodes (41, 42); and
an air blower means (26) for distributing to the discharge device a stream of air to be
treated, wherein the air purification device is capable of decomposing, by the streamer
discharge, a component to be treated which is contained in the air stream to be treated.
The air purification device of the first invention is characterized in that it further includes a
discharge control part (63) for increasing or decreasing the discharge electric power of the
discharge device (40) depending on the air volume of the air blower means (26).
[0008] In the first invention, upon voltage application to the discharge device (40)
from the electric power supply means (26), a streamer discharge is generated between the

discharge electrode (41) and the counter electrode (42) at a predetermined discharge

electric power level. As a result, with the generation of a low temperature plasma, the



4 above-described activated species are generated. And the component
to be treated which is contained in the air stream to be treated is
oxidation-decomposed by the activated species, whereby the air stream
to be treated is cleaned and purified. [0009] Here, in this invention, the
electric power supply means (45) is provided with the discharge control
electric power of the discharge device (40) is increased or decreased
is cHSReM Inﬁ;l ofLthe. ag{rg%&]%el%f the Rl BloweliMeansHpSeasRAuen i ivated
or example, when performing an operation in which the air volume of the
specl DIANERNBRNS (2001 sulctiedpie fighet ailaplimedlevel because in
the’ indoor space where the air purification device is installed the
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neration amount of the activated sSpecies can pe Increased Yy
the '%gaﬁg%g]gcm%&@@@r 8@'6%&‘ ROWEK Y REeIGINIREd HROUDLA E3), the
theretore makes possI le to generate activated Species In an amount

discHeRending on. e reatment amouni of 1hg ApMPaneatiol ke keatashd depending
w reT)y the air stream to be treated is efficiently cleaned and purified.

on %ﬁlﬁl Qpiihe-otrerband. dQyeamples When periprRine:ar, operatiomile, when

the air volume of the air blower means (26) is switched to a lower

perBiL¥alimedeyaliBacauss i dhedndenrspagaiibaiconsapimtiansqle)ds switched
component to be treated becomes lower, the generation amount of the

to a8 HMate0 SRAGiESI6X) be-deeransrdidespaasingdheidischprgdiceleetdevice is
power by a predetermined amount. This therefore inhibits the treatment

insteREAkility ahiainedhydhasiceamaidisehasgecatdh edischargyeideyvibe ¢46)ration
from becoming excessive relative to the treatment amount of the

am&@NpeRRNda/hedraaiaes therebindpeavehtingrifreadisghbegbselacgdcsotwierpower
from being wasted. [0011] A second invention provides an air purification

by deyiedacsalsidgdiadbe: firsThnventiefowhiohkisschiaractebizetbirgthatatse asiivated
purification device further includes an air

species in an amount depending on the treatment amount of the component to be treated,

whereby the air stream to be treated is efficiently cleaned and purified.

[0010] On the other hand, for example, when performing an operation in which the

air volume of the air blower means {26) is switched to a lower air volume level because in

the indoor space the concentration of the component to be treated becomes lower, the

generation amount of the activated species can be decreased by decreasing the discharge

electric power by a predetermined amount. This therefore inhibits the {ireatment

capability obtained by the streamer discharge of the discharge device (46) from becoming

excessive relative to the treatment amount of the component to be treated, thereby

preventing the discharge electric power from being wasted.

[0011] A second invention provides an air purification device according to the first

invention which is characterized in that the air purification device further includes an awr

volume control part (64) for switching the air volume of the air blower means (26) among



volume control part (64) for switching the air volume of the air blower
means (26) among 5 a plurality of set air volume levels; a plurality of set
discharge electric power levels are set to the discharge control part (63);
and the discharge control part (63) is configured so that the discharge
electric power is switched to each of the plural set discharge electric

power levels depending on.eagh of: satgivaliime levels pf the t
a pl%?%%ﬁlﬁﬁe%aégﬁ@%% .lgvl-l%r%é?tﬁlgrgk gs,f;%g{%ll%ra??ggt air voIL?:%e levels" are e
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a set air volume level ich the air, Wl%}ﬁxﬂ&t@@tﬁi{ blower. i means ower

the %h%gft eaeﬁJ:rT'é1 _%Wrﬁn%ci%%%%%t oetégic;%b(ljower_means (26)S is _tﬁgrngd on)?
leve:lg Lpddinon, likewise e Aoresald Rlusl SRL dReNAgeHE!aatiERRVETeans (26).

EVEIR" Ay be & combination of a set discharge electric power level at

which the disch IS, powen ot foe ischarae, ARvica A0k s %@t volume
Herﬁ(‘ﬂ?léed%g%ﬁg%bcg (%\%l%le% L(%%%lﬁégt%\r%ed o?f) and a set discharge electric
levdPQer level at which the discharge glectric nowes of the diseiarge BRVIEE means
lew& ‘ivsfi g’t’}‘{ z;lu[]:l?reCl ; efg’rirtﬁllﬁed value (the discharge device (40) is turned on).

Q6 Fﬁé‘&%@tgﬁd number.of setlevelsifar eashofibairivyrinmerand e blower

discharge eléctric power is preferably three or more. In addition, the air

me¥RIYNS andithe dischargs elechicPANE AT ® 10t NaceeSa(lF)sbRmed on). In

identical with each other in the number of set levels, in other words the

addRRIreInRslence betwean theselaissolisRlpve trRdithesetdisobhrgeay be a

electric power level is not necessarily required. Stated another way, for

confHiAmBIe ol he GasEwReRdhr Rumberel setieidalsheldiehaipyelocndcipower of
five (A, B, C, D, and E) while on the other hand the number of set levels

the QfifbRadischavae alegric pewerisctwis¢hexge fitstiset CipHargenedeotiic and a set
power level and a second set discharge electric power level), it may be .
disceargeeBuGh thatlthelsetiictolbentidevets Aldiranth @xarf @spdisdioge device
the first set discharge electric power level, while the set air volume levels
(400 sonch preastespord talive(Sectischaetdisvher ¢#0) is turned on).  Furthermore, the
number of set levels for each of the air volume and the discharge electric power is
preferably three or more. In addition, the air volume and the discharge electric power are
not necessarily to be identical with each other in the number of set levels, in other words
the correspondence between the set air volume level and the set discharge electric power
level is not necessarily required. Stated another way, for example, in the case where the
number of set levels of the air volume is five (A, B, C, D, and E) while on the other hand
the number of set levels of the discharge electric power is two (i.e. a first set discharge
electric power level and a second set discharge electric power level), it may be arranged
such that the set air volume levels A, B, and C correspond to the first set discharge electric
power level, while the set air volume levels D and E correspond to the second set discharge

electric power level.

[0012] In the second invention, the air volume of the air blower means (26) is



electric power level. [0012] In the second invention, the air volume of the

air blower means (26) is 6 switched € each set air volume level by the air

volume control part (64), while simultaneously the discharge electric

power of the discharge device (40) is switched to each set discharge

electric power level depending on the set air volume level. [0013] Here, for
swith%(ea%m 0I eéé’% 0 %h.%'ua I Aungelq]; tlh% alrﬂ%ogﬁr\% élarrqg‘ (0206r?t1!81 i:%%[?etggﬂ while
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example, w the air volume o ower means (26) is decreased
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concentration of the component to be treated becomes lower, the
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the discharge electric’power to a low set discharge electric power level
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capability obtained by the streamer discharge of the discharge device
possiff) f5aroResening £xesE: relativarioiReusaimeR L ANRUREARIAR amount of

component to be treated, thereby preventing the discharge electric power

the ERMPARIRCYVBS Rk R0 WA ABY I InVeRtaM IOV asARIal ¢udfisaliotlcaned and
device according to the second invention which is characterized in that

purithgr discharge control part is configured so that the discharge electric

. power is made to change after a set time (t) has elapsed since the air
[0014] On the other hand, for example, when the air volume of the air blower means
(26) is decreased down to a low set air volume level because in the indoor space the
concentration of the component to be treated becomes Jower, the generation amount of the
activated species can be decreased by setting the discharge electric power to a low set
discharge electric power level depending on the low set air volume. This therefore
inhibits the treatment capability obtained by the streamer discharge of the discharge device
(40) from becoming excessive relative to the treatment amount of the component to be
treated, thereby preventing the discharge electric power from being wasted.
[0015] A third invention provides an air purification device according to the second
invention which is characterized in that the discharge control part is configured so that the
discharge electric power is made to change after a set time (t) has elapsed since the air
volume of the air blower means was made to change by the air volume control part.

[0016] In the third invention, the discharge electric power is made to change after the

set time (1) has elapsed since the air volume of the air blower means (26) was made to



volume of the air blower means was made to change by the air volume

control part. [0016] In the third inventfon, the discharge electric power is

made to change after the set time (t) has elapsed since the air volume of

the air blower means (26) was made to 7 change. Here, by the provision

of the set time (t), it becomes possible to make a change in discharge
chanelgcuﬁf%? Vgerthvgltqggl%i%“ o l[ me. JE‘thc-(:a i ng\é\é%r ng‘Z%{a‘é%ﬁ%@to makg a change

proaching’a set air volume'level after the air volume'level was made to
. .change. This therefore makes .it passible.to mak ange. | % E [98:h;
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oae ?acm electr ); an electric power

o mééﬁg@( t%]%%? eét%%)g 1’%%%[’%%%‘)9 voltages to both the electrodes (41, 42);

an air blower me for distributing to the discharge device a

oo Siieam of il o, kgalsd wierelp e, of FiRalon device 155apabifries: o

Uialy
of’decomposmg, y the streamer discharge, a component to be treated
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€ fourth invention’is characterized inthat it includes a

(41)CARFENLANLN IRIeCHAP MeRtRifOnbufleiacingihe-cancenirafivaiaiitRepower

component to be treated which is contained in the air stream to be
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discharge eléctric power of the discharge device (40) depending on the
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the "concentration detection means" is implemented by a means capable

air RirdfRiectind&ilbeitbeponcentiationoti ol arpuscan hasmdidbarmponestsponent
able to be treated by the air purification device or the odor concentration.

to bi0RdBE dnsthe Has dbninuesntipnthbasedremine boneanidatiorhotitheurification device
component to be

of the fourth invention is characterized in that it includes a concentration detection means
(70) for detecting the concentration of the component to be treated which is contained in
the air stream to be treated, and a discharge control part (63) for increasing or decreasing
the discharge electric power of the discharge device (40) depending on the concentration
detected by the concentration detection means (70). Here, the "concentration detection
means” is implemented by a means capable of detecting either the concentration of
odorous and harmful components able to be treated by the air purification device or the
odor concentration.

[0018] In the fourth invention, based on the concentration of the component to be
treated which is detected by the concentration detection means (70), the discharge control
part (63) increases or decreases the discharge electric power of the discharge device (40).

10019] Here, for example, when the concentration of odorous and harmful

components in the indoor space increases and the concentration detection means (70)



treated which is detected by the concentration detection means (70), the
discharge control part (63) increase$ or decreases the discharge electric
power of the discharge device (40). [0019] Here, for example, when the
concentration of odorous and harmful components in the indoor space
increases and the concentration detection means (70) 8 detects that
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€ air stream to be treated is efficiently cleaned and purified.

0020] On the other hand, for '
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wheCBRSERUAIEN d5tection meAns FHO\ARIEds. i hese eemponents (o be
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power by a predetermined amount. This therefore inhibits the treatment
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rom be

oming excessive relative to the treatment amount of the
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rom being wasted. [0021] A fifth invention provides an air purification
cendENINE ARGRRIINGOIR he{awinsjavRatian whighteLoarspieszeskindnne Wiecharge

air purification device further includes an air volume control part (64) for

eleciiereasing asdecrgasingiimair valieme. of thpiitiplestar Mmedbss(2h treatment
depending on the concentration detected by the concentration detection

capdPRRAPS bR M22L Intbadithiinentions withdiehingrease @ @ogreasebieroming
the concentration of the component to be treated detected by the
excGRNgEnHation deteatiar-nn@ans (AW thisealiomponent to be treated, thereby
preventing the discharge electric power from being wasted.
[0021] A fifth invention provides an air purification device according to the fourth
invention which is characterized in that the air purification device further includes an air
volume control part (64) for increasing or decreasing the air volume of the air blower
means (26) depending on the concentration detected by the concentration detection means
(70).
[0022] In the fifth invention, with the increase or decrease in the concentration of the
component to be treated detected by the concentration detection means (70}, both the air
volume of the air blower means (26) and the discharge electric power of the discharge
device (40) are increased or decreased.
{0023} Here, for example, when performing an operation in which the air volume of

the air blower means (26) is switched to a higher set air volume level with the increase in

the concentration of the component to be treated, the generation amount of the activated



volume of the air blower means (26) and the discharge electric power of

the discharge device (40) are increaSed or decreased. [0023] Here, for

example, when performing an operation in which the air volume of the air

blower means (26) is switched to a higher set air volume level with the

increase in the concentration of the component to be treated, the
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e treated, thereby preventing the discharge electric power from being
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first invention, when performing an operation in which the air volume of

predBR A WL gans (ZO) e evvchadi 92 inig henaifcwoloupsbigitelothgined by the
discharge electric power is increased by a predetermined amount to

strelREEERY:INGreass the QenaraliaanoLlofrastivateehineeiassdibisrelative to the
therefore makes it possible to generate a streamer discharge at a

treatigatmenteapabilityceatpesponding tecthelfréristonpanatingahthdischarge electric
component to be treated, and the air stream to be treated can be
poveificientlyctigangdeand
EFFECTS OF THE INVENTION
[0025] In accordance with the first invention, when performing an operation in which
the air volume of the air blower means (26) is switched to a higher air volume level, the
discharge electric power is increased by a predetermined amount fo thereby increase the
generation amount of activated species. This therefore makes it possible to generate a
streamer discharge at a treatment capability corresponding to the treatment amount of the
component to be treated, and the air stream to be treated can be efficiently cleaned and
purified.
[0026] On the other hand, when performing an operation in which the air volume of
the air blower means (26) is switched to a lower air volume level, the discharge electric
power is decreased by a predetermined amount to thexeby decrease the generation amount

of activated species. This therefore inhibits the treatment capability obtained by streamer

discharge from becoming excessive relative to the treatment amount of the component to



purified. [0026] On the other hand, when performing an operation in which
the air volume of the air blower mealts (26) is switched to a lower air
volume level, the discharge electric power is decreased by a
predetermined amount to thereby decrease the generation amount of
activated species. This therefore inhibits the treatment capability obtained

be DYANE a’ﬁg‘%}ﬁegﬁ ARG .ﬁgcﬁﬁﬁgrgéC%§&Y§J ejafive tofihia tregdkpeRtasted.

amourit of the componentto 10 be treated, thereby preventing the
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putificatibn device is improved in its energy saving properties.” [0027] In
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wer means (26) Is switched to a higher air volume level, which turns up
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the disc ectric power is increased, so that discharge sounds

soulgfgfe{l?é%% %Yo%&é?%@%s‘?%& | [9?6%91% maskedpyibei eperatiepaadRdwer is

the air blower means 0028] On the other hand, when the air

incr¥une PfitheiRinRIower MeapsREkis vswitchadtardpwes aibvlumeked by the

level, which turns down the operating sound of the air blower means (26)

opei@gelative bt lawdgvahi & wher disgharge sounds are easily heard by
the user, the discharge sounds can be reduced by decreasing the

[ooghigcharge elaelriaiewahd (NAeRIR eventingite distbargehsonadsaam (26) is
causing discomfort to the user. [0029] In addition, in accordance with this

switheniion, rekeamendisehases isvigenatatedaiventibatopenitapability of the air
corresponding to the treatment amount of the component to be treated.

blowRisdRalke &) pessiblleiteinhiit thelgenevationdchetivatedndpecies @y diaard by
as ozone) from becoming excessive relative to the treatment amount of

the ther,compnokaitosoariteatedbwienay the denissiomn dhe diectoteas elastiéc power,

with the component to be treated to outside the device is effectively

theipteveniettiGorisediveintye thenads from causing discomfort to the user.

[0029] In addition, in accordance with this invention, a streamer discharge 18
generated at a treatment capability corresponding to the treatment amount of the
component to be treated. This makes it possible to inhibit the generation of activated
species (such as ozone) from becoming excessive relative to the treatment amount of the
component to be treated, whereby the emission of unreacted ozone with the component to
be treated to outside the device is effectively prevented. Consequently, the air
purification device can be improved in its reliability.

[0030] In accordance with the second invention, the air volume of the air blower
means {26) is made switchable among the set air volume levels. This allows the air
purification device to perform its operations capable of meeting indoor space
environmental conditions and user operation needs. In addition, the multiple set air

volume levels are provided, wherein the air volume of the air blower means (26) is made

switchable among the multiple set air volume levels. This enables the air purification



purification device can be improved in its reliability. [0030] In accordance

with the second invention, the air vollime of the air blower means (26) is

made switchable among the set air volume levels. This allows the air

purification device to perform its operations capable of meeting indoor

space enviromnental conditions and user operation needs. In addition,

.the multiple set air volume levels pr inr% , n,t It violy f
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volume I?vels This enables the air lfllrggggtion 11 device to perform its
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operations capable of more precisely meeting indoor space
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Sswitc air volume'lével, the discharge electric power is

wiSetie a higher setdischarge elactric. powar level to thetebyiinaiease theyotume
generation amount of activated species. This therefore makes'it possible
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o the treat?%ent amount of the component to be treated, and the air
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er hand, for example, for the case of an operation in which the air

poss?fgﬂe'rﬂ? ghfhsain llowarnaaas426) is switeheeo ajawansebatyehing to the

evel, the discharge electric power is set to a lower set discharge electric

trealPQWE raﬁ%ﬁhi%%@%ﬁ@ﬁéﬁﬁ%@ Baeargenraratiniamauriref:aciivategleated can be
species. This therefore inhibits the treatment capability obtained by

effiGHeMMQE disghatosutiee becoming excessive relative to the treatment
amount of the component to be treated, thereby preventing the discharge

[00FI@CtriC On the other hand, for example, for the case of an operation in which the air
volume of the air blower means (26) is switched to a lower set air volume level, the
discharge electric power is set to a lower set discharge electric power level to thereby
decrease the generation amount of activated species. This therefore inhibits the freatment
capability obtained by streamer discharge from becoming excessive relative to the
treatment amount of the component to be treated, thereby preventing the discharge electric
power from being wasted.

[0033] In addition, the muitiple set discharge electric power levels are provided,
wherein the discharge electric power is made switchable among the multiple set discharge
electric power levels. This makes it possible o more precisely generate an amount of
activated species corresponding to the treatment amount of the component to be treated.
Accordingly, the air stream to be treated can be more efficiently cleaned and purified and

the air purification device can be improved in its energy saving properties.

[06034] In accordance with the third invention, the discharge electric power is



power from being wasted. [0033] In addition, the multiple set discharge
electric power levels are provided, wlZerein the discharge electric power is
made switchable among the multiple set discharge electric power levels.
This makes it possible to more precisely generate an amount of activated
species corresponding to the treatment amount of the component to be

tregted, Accordingly, the air. stream to be treated can.be more efficientl .
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an optimum change’in the discharge electric power depending on the
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ctively IMNibits the discharge electric power from being wasted due to
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amount of the component to be treated. [0035] In accordance with the
gené?éfmé_'st%f&%tﬁ?s&%%@%%t@%m_ HONdNe3Rs o (AR iR REgvifethount of the
wheré€in the discharge electric power is increased or decreased depending
conf¥aiBs: Yariatiandythe concentration. of the component to be treated
etected by the concentration detection means (70). And when the

[oogoncentration.ef pAeEous R ARkhaRRiv i SRMRANeNtS ddha AR 8#368on means
increases, the discharge electric power is increased by a predetermined
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This therefore makes it possible to generate a streamer discharge at a

on HRAVAENEGARALIKY concentration of the component to be treated detected by the

Thi%br

concentration detection means (74). And when the concentration of odorous and harmful
components in the indoor space increases, the discharge electric power is increased by a
predetermined amount to thereby increase the generation amount of activated species.
This therefore makes it possible to génerate a streamer discharge at a treatment capability
corresponding to the treatment amount of the component to be treated, and the air stream to
be treated can be efficiently cleaned and purified.

[0036] On the other hand, when the concentration of odorous and harmful
components in the indoor space decreases, the discharge electric power is decreased by a
predetermined amount to thereby decrease the generation amount of activated species.
This therefore inhibits the treatment capability obtained by streamer discharge from
becoming excessive relative to the treatment amount of the component to be treated,
thereby preventing the discharge electric power from being wasted. Consequently, the air

purification device is improved in its energy saving properties.



corresponding to the treatment amount of the component to be treated,
and the air stream to be treated car Be efficiently cleaned and purified.
[0036] On the other hand, when the concentration of odorous and harmful
components in the indoor space decreases, the discharge electric power
is decreased by a predetermined amount to thereby decrease the
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cordance Wltﬁ trﬁe fifth invention, the concentration detection means
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component to be treated that is detected by the concentration detection
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decreased and, in addition, the discharge electric power is increased or

bloWRGIRARE L 60 SEALERY of AeEaRR 8 AV he R AR SANGRNUIS RRR R I power
component to be treated in the indoor space is high, the air volume of the

is nRiFRlewe MeaRss£d6) sdnuaasel tadherehyccolaratentedadmation of the
which the component to be treated is treated, whereby the indoor space

comigofRRIAY slaangedandHrurifies: dp.additiaph atlibigtivetunit bédamésblower means
possible to generate an amount of activated species corresponding to the

(26)tieatimentameuntebiheccompadeniteabe dreattchhjdnasegsingithe be treated is
discharge electric power

treated, whereby the indoor space is rapidly cleaned and purified. In addition, at this time,
it becomes possible to generate an amount of activated species corresponding to the
treatment amount of the component to be treated by increasing the discharge electric power
depending on the concentration of the component to be freated, whereoy the air stream to
be treated is efficiently cleaned and purified.

[0039] On the other hand, for example, when the concentration of odorous and
harmful components in the indoor space is low, the air volume of the air blower means (26)
is decreased, thereby making it possible to inhibit the air blower means (26) from being
operated excessively. Accordingly, the operation power of the air blower means (26) can
be cut down. In addition, at this time, it becomes possible to generate an amount of
activated species oorrésponding to the treatment amount of the component to be treated by

decreasing the discharge electric power depending on the concentration of the component

to be treated. This therefore inhibits the treatment capability obtained by streamer



depending on the concentration of t ;component to be treated, whereby
the air stream to be treated is efficiently cleaned and purified. [0039] On
the other hand, for example, when the concentration of odorous and
harmful components in the indoor space is low, the air volume of the air
blower means (26) is decreased, thereby making it possible to inhibit the
discRikRIGWEE Merns{2 @kbarikeisgiopesatadiexaasrsivelyodaoof dirglynthenent to
operation power of the air blower means (26) can be cut down. In
be tREGUICRALIhisdireg lihBe dives:pessibieitopgene fatendie ary oustedt
activated species corresponding to the treatment amount of the
[00MgMpongnkidibiedraatect by deereasing dHedistbay geielecirigqosveh that based
depending on the concentration of the component to be treated. This
on tthereferainbihitddheti@dimaatcoapahititoablainatbbynstrieni) it air volume of
discharge from becoming excessive relative to the treatment amount of
the fhebtomponent @deaikaiedtinrgbypeavepingithd disdimigeseldetiie (40) are
power from being wasted. [0040] In addition, in accordance with this
caclinvention) idsarrarged kel thafiiasedn ganthet conlcentr aosi e tectdld wyhe air
the concentration detection means (70) the air volume of the air blower
purifieains (@6)enc thedischartgm efeatrcrpowsr dsptirdigis cafecdaciog oy of the
are each switched among the set levels. This arrangement makesd it
conpossiitieodalloeatie air purification device to perform automatic operations
depending on the concentration of the component to be treated. BRIEF
DESCRIPTION OF THE DRAWINGS [0041] Figure 1 is a schematic
perspective view which illustrates the overall construction of an air

BRPUFBHERIBVESMAEEME BRAVSE M rbodiment of the present

invention; Figure 2 is a constructional diagram which illustrates the inside
[00&} la discharge device of the first embodiment when viewed from above;

Figure 1 is a schematic perspective view which illustrates the overall construction
of an air purification device according to a first embodiment of the present invention;

Figure 2 is a constructional diagram which illustrates the inside of a discharge
device of the first embodiment when viewed from above;

Figure 3 is a perspective view which illustrates in enlarged manner 2 main section
of the discharge device of the first embodiment;

Figure 4 is a block diagram of the air purification device of the first embodiment;

Figure 5 is a table which represents an operation condition example of the air
purification device of the first embodiment,

Figure 6 is a block diagram of an air purification device according to a first
variation of the first embodiment;

Figure 7 is a table which represents an operation condition example of the air
purification device of the first variation;

Figure 8 is a table which represents an operation condition example of an air



Figure 3 is a perspective view which jllustrates in enlarged manner a main
section of the discharge device of the'first embodiment; Figure 4 is a
block diagram of the air purification device of the first embodiment; Figure
5 is a table which represents an operation condition example of the air
purification device of the first embodiment; Figure 6 is a block diagram of

puriﬁ@aﬂi& _A‘éUIGé‘HS&ﬁﬁ &aceUdIng 40/ St e vasiation.ab Haertist;

%
embodiment; Figure 7'is a table which represents an operation condition

exarﬁ%ﬁrgﬁh% air jpupfication.deviee.af tiefiret yarRHORpIgUIREES @f an air

table which represents an operation condition example of an air 15

puriﬁﬂﬁitfii&?ﬁggi(%eé@ggréﬁfgom ing-ta A ssoanayatiationof e firstwmpadiment;

Figure 9 is a block diagram of an electric power supply means of an air

purifigalian deyice ReeRrding ieAteaond smeqaimaniieline Rwsemy to a third

invention; Figure 10 is a block diagram of an air purification device

emROERINgriaanthid,emhadiment of the present invention; _ Figure 11io0

ration 1 is a table which represents an operation condition example of the

air pypficaipnogvigaoftherhisg-emhodimspti fisurechdltisradiaeisle of the air

diagram of an air purification device according to a fourth embodiment of
purif@RESRAIB e RtOMiANEhigHTRd3; Is an enlarged diagram of a

discharge device of an air purification device according to a conventional
techipigues REGERENGRINEMERBALS 4N RIAMING Seidfddcording to a fourth
embodiment of the present invention; and
Figure 13 is an enlarged diagram of a discharge device of an air purification
device according to a conventional technique.
REFERENCE NUMERALS IN DRAWINGS
[0042]
(10)  air purification device
(26) air blower means
(40)  discharge device (40a, 40b)
(41) discharge electrode
(42) counter electrode
(45) electric power supply means
(63) discharge control part
(64) air volume control part
(65)  high voltage electric power supply (71, 72)

(70) concentration detection means

BEST MODE FOR CARRYING OUT THE INVENTION



(10) air purification device (26) air blower means (40) discharge device
(40a, 40b) (41) discharge eIectrode1@2) counter electrode (45) electric
power supply means (63) discharge control part (64) air volume control
part (65) high voltage electric power supply (71, 72) (70) concentration
detection means BEST MODE FOR CARRYING OUT THE INVENTION
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refe r'ghg%&l}%gl&lé%ﬁgg ﬁ(%((e)l?éél Referring first to Figures 1 through 4, an air

purification according to a first embodiment of the present
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illustrates in exp d manner the air purification device (10) of the first

bodi e 2 s ichgapigtsthesinsiderehiiin alevice (10
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ification when'viewed from above. This air purification
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gen ousehold, small stores et cetera. In addition, the air purification
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ich produces a low temperature plasma by generation of a streamer

puriAISERATASVRENEIFRY Biriysp SHESMHRLAIr Wi pa-éreatedd{QQ46] Whizidepicts the
purification device (10) includes a casing (20). The casing (20) is

inside of the air purification device (10) when viewed from above. This air purification
device (10) is a consumer air purification device intended for use in general household,
small stores et cetera. In addition, the air purification device (10) is a so-called streamer
discharge type air purification device which produces a low temperature plasma by
generation of a streamer discharge to thereby purify a stream of air to be treated.

[0046] The air purification device (10) includes a casing (20). The casing (20) is
made up of a box-like casing main body (21) with an open end sutface and a front plate
(22) which is placed on the open end surface. An air suction opening (23) is formed in
each side surface of the casing (20) on the side of the front plate (22). In addition, an air
blowout opening (24) is formed in the top plate of the casing main body (21). More
specifically, the air blowout opening (24) is located adjacent to the rear plate of the casing
main body (21).

[0047] An air passageway (25) is formed within the casing (20). The air
passageway (25) extends from the air suction opening (23) to the air blowout opening (24).
Room air which is a stream of air to be treated is made to flow through the air passageway
(25). A functional section (30) including various air purification components, and a

centrifugal air blower (air biower means) (26) configured to cause room air to be

distributed through the air passageway (25) are disposed in the air passageway (25) in that



made up of a box-like casing main body (21) with an open end surface
and a front plate (22) which is placedon the open end surface. An air
suction opening (23) is formed in each side surface of the casing (20) on
the side of the front plate (22). In addition, an air blowout opening (24) is
formed in the top plate of the casing main body (21). More specifically,
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supply means “for the discharge device (40) is provided in the casing
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electric power supply means (45) is located adjacent to the rear

[oofpttomsige.of the easing) mainhedyy2 b iRQ4phal Reechiliap @ twliect dust of

formed by a filter adapted to entrap and collect dust of relatively large
relafiv@ FORRIRED NSRRI i igciaRizatiae Baik{34) ause duaises wiatvelylatively

small size passing through. the pre-filter (31) to be charged electrically.

smaling@2lgelieaYhrough the pre-filter (31) to be charged electrically. The electrically
charged dust is entrapped and collected by the electrostatic filter (33) disposed downstream
of the ionization part (32). The ionization part (32) is made up of a plurality of ionization
lines (35) and a plurality of counter electrodes (42). The plurality of ionization lines (35)
extend between the top end and the bottom end of the ionization part (32) at even intervals.
Each ionization line (35) lies on a single virtual surface in parallel with the electrostatic
filter (33). The counter electrode (42) is formed by an elongated member having a U-
shaped cross section, and its open part is located on the rear side. Each counter electrode
(42) is arranged between ionization lines (35), such that it is positioned parallel to the
ionization lines (35). And, each counter electrode (42) is joined, at its open part, to a
single mesh plate (37).

[0050] The discharge device (40) is equipped with a plurality of discharge electrodes

(41) and a counter electrode (42) facing the discharge electrodes (41). This counter

electrode (42) is shared as the counter electrode (42) of the ionization part (32), and the



charged dust is entrapped and collected by the electrostatic filter (33)
disposed downstream of the ionizatidf part (32). The ionization part (32)
is made up of a plurality of ionization lines (35) and a plurality of counter
electrodes (42). The plurality of ionization lines (35) extend between the
top end and the bottom end of the ionization part (32) at even intervals.
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enlarged perspective view of the discharge device (40), an electrode
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counter e ectrode (42). The discharge electrode (41) is held by a fixing

surfREPED @hhiohs rlegiassibolging member (43). The discharge

electrode (41) is a linear or rod-like electrode. The discharge electrode

[00643) projegiingeupaiity: iRmmithadping membeeifdbisiardagesktsichlter (33).

that it runs substantially parallel with a first surface (42a) of the counter
Theleeirode (4} (R052]Ihecaaal\ie éitenig)dheisposed dounsteearbsohte which

the electrostatic filter (33). The catalytic filter (34) is formed by, for

sup@¥aRRie, it hankyeaminaifuaiura substratelydictatalysts (such as catalysts of the
manganese family and catalysts of the precious metal family) may be used. These
catalysts are capable of further activating high-reactivity substances present in a low
temperature plasma generated by electric discharge and capable of promoting the
decomposition of harmful components and odorous components in the air. In addition,
the catalytic filter (34) supports thereon activated charcoal and exhibits capability of
adsorbing a component to be treated that is contained in a stream of air to be treated.

[0053] Next, the configuration of the electric power supply means (45) which is a
feature of the present invention is described with reference to the block diagram of Figure
4. The electric power supply means (45) includes an operation input signal detection part
(61) for detecting an operation signal which is issued by operating, for example, a remote
controller or control panel, and an equipment operation control part (62) capable of

receiving a detection signal from the operation input signal detection part (61). The

electric power supply means (45) further includes a discharge control part (63) and an air



supports on its surface a catalyst. As the catalyst, catalysts (such as
catalysts of the manganese family ahfl catalysts of the precious metal
family) may be used. These catalysts are capable of further activating
high-reactivity substances present in a low temperature plasma
generated by electric discharge and capable of promoting the
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equipment operation control part (62), and a high voltage electric power

conﬁ%ﬂfgﬁ RAT{6R) Which, ifiputs REEGRICHTINGRS RISGHICROVREARIGEVSS (ie. from
current) to the discharge device (40) within the device main body. [0054]

Ope‘f&?oﬁiEqvt%l'@'ﬂ&ﬁ%ﬁ@lo?%%@é)s'ﬁ? configured such that it outputs a control

signal to the centrifugal air blower (26) which is an air blower means to

[00%Rgreby %Sﬁbﬁa?g U&M@leﬁﬁﬁt%?%m&&aﬁﬁ%fbiﬁ%%c(ﬁé)cﬁﬂ-x%wﬂt%mml part

among a plurality of set air volume levels. More specifically, the

(6358pnkHugRl eivigwer 28310 ine @mpentembadimrntissa: configlrpshags3a) is
to be able to operate among first to five set air volume levels (i.e. from

conBpaEatiench thaopesatinn k efdigurer Hlef@Abjuikatdisahalge eanttettparturrent
(63) is made up of an electric current control part

value set part (65a) of the high voltage electric power supply part (65), whereby electric
power (electric current), supplied to the discharge device (40) from the high voltage
electric power supply part (65), becomes changeable. The ON/OFF control part (63b)
outputs an ON/OFF switch signal to the high voltage electric power supply part (65) to
thereby make the high voltage electric power supply part (65) switchable between the ON
state and the OFF state.

[0056] The electric current control part (63a) of the discharge control part (63) in the
above-described electric power supply means (45) is configured such that it increases or
decreases the discharge electric power of the discharge device (40) depending on the air
volume of the centrifugal air blower (26). More specifically, a first and a second set
discharge electric power level are set to the electric current control part (63a). More

specifically, the electric current control part (63a) is configured as follows. That is, when

the air volume of the centrifugal air blower (26) is at the set air volume level of Operation



(63a) and an ON/OFF control part (63b). The electric current control part
(63a) is configured such that it outpgg a signal for electric current control
to an electric current value set part (65a) of the high voltage electric

power supply part (65), whereby electric power (electric current), supplied
to the discharge device (40) from the high voltage electric power supply

A, (gaégﬁ% ecor e%Q@gi?e@m%%Tng\legf'%h%o'aﬁ@hﬁ%@ (B30} OWRMES of the

switch signal to igh voltage electric power supply part
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switcha nthe ON state and the OFF state. 6] The electric
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above-described electric’ power supply means (45) is configured such that

whel 'tﬂ%rgl?}%?ugé% %%%ﬁ%%ﬁﬁl%%ﬁ'%hﬁ%? leelyic Rowersef e, discRasg@peration

evice ( ng on the air volume of the centrifugal air blower (26).
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are'set to the electric current control part (63a). More specifically, the

seccHE CKUTERICORIRIPRLE3R)IS carfigured:3s talows. Jhadisviieedischarge

the air volume of the centrifugal air blower (26) Is at the set air volume

elec?%ﬂ&?@é@g%@@.ﬂg%ﬁpﬁ B QRal atio kst (Reaikigufe: Dletihtc power

ischarge electric power of the discharge device (40) is set at the first set
levedlischarge electric power level (the discharge electric power whose
discharge electric current becomes 37 A). On the other hand, when the

[oogin volumg afdhe-semefupatair dipwer d3@)ds phihessay airoalfigueedf such that it
Operation D or Operation E, the discharge electric power of the discharge
chagiedaad40)da-set aldbeicspeand setidisthangeeldeticep@tertpeeliitizeon the air
discharge electric power whose discharge electric current becomes 5.5 _
vohinavbicthis demeiribanaiesfissteseRd)safiarge stectrie fowes lbupief06B7E the air
In addition, the electric current control part (63a) is configured such that it _
volume control part (64) issued to the centrifugal air blower (26) a signal for the change
air volume level. Here, the time, from when the operation of the centrifugal air blower
(26) is made to change to when the air volume of the centrifugal air blower (26) reaches a
set air volume level, i.e. when the centrifugal air blower (26) is regarded as having reached
its rated operation, is set as the set time (f).
RUNNING OPERATION
[0058] In the following, the basic running operation of the air purification device (10)
is described.
[0059] As shown in Figure 1 and Figure 2, when the air purification device (10} is in
operation, the centrifugal air blower (26) is activated at a predetermined set air volume
level whereby room air flows through the air passageway (25) in the casing 20). In
addition, the high voltage electric power supply part (65) of the electric power supply

means (45) (Figure 4) is turned on and in the discharge device (40) a streamer discharge is

generated.



changes the discharge electric power of the discharge device (40)
depending on the air volume of the é)éntrifugal air blower (26) after a set
time (t) has elapsed since the air volume control part (64) issued to the
centrifugal air blower (26) a signal for the change in air volume level.
Here, the time, from when the operation of the centrifugal air blower (26)

(0083120 Biheos o es e ATLONG AL sepgel AoNSS 2Bt of

ches a ‘set airv evel, i.e. when the centrifugal air blow
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setairv whereby room air flows through the air passageway
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ic power supply means’(45) (Figure 4) is turned on

r@ngindbe discharge device (40).a streamer.discharge, is ngeperaied: @1y and by
pdn?ggéo(ji /hen a stream of room air is introduced into thejscasiﬁg (20), ust ’

the HedglRtiel LY §'5;e is first removed by the pre-filter (31). The room air
passes through the ionization part (32), during which passage dust of

[ooggiatively small §ize dn.thadaem @i, ﬁﬁ%&%&ﬁﬁgﬁ@rﬁ@@,iﬁi@dtﬂg\&&ﬂzaﬁon part
y

downstream, and the dust thus electrica is entrapped and

3259 ?&@%%@&@@9{&%@% a3 Ashdensrifedrane i saitbarngeduste (41)

particles or from large size are almost removed by y the prefilter (31) and

towdadheLlectinstaticfitae (@3) (0061 In)theddischargadexith §4Q) species of high
integrally incorporated into the ionization part

reactivity, such as electron, ion, ozone, and radical et cetera, are produced. When these

activated species arrive at the catalytic filter (34), they become further activated, thereby

decomposing and removing harmful components and odorous components in the air. ~ And,

a stream of cleaned room air, free from dust as well as from harmful and odorous

components, is blown out into the room through the air blowout opening (24).

CONTROL EXAMPLE

[0062] Next, a specific example of how the air purification device (10) is controlled

is described by making reference to Figure 4 and Figure 5.

[0063] For example, when the concentration of odorous and harmful components in

an indoor space in which the air purification device (10) is installed increases, the user

operates a remote controller (not shown) so that the remote controller outputs to the

operation input signal detection part (61) an operation signal for causing Operation A of

Figure 5 to start. Then, based on the signal detected by the operation input signal

detection part (61), the equipment operation control part (62) outputs a control signal to the

discharge control part (63) and the air volume control part (64).



(32), a low temperature plasma is generated from the tip of the discharge
electrode (41) towards the counter eéctrode (42) (Figure 3) and, as a
result, activated species of high reactivity, such as electron, ion, ozone,
and radical et cetera, are produced. When these activated species arrive
at the catalytic filter (34), they become further activated, thereby

[OOéjﬁngnoprgp?_ﬁlaltS : angnrf?nm(%m gna l“]jjulln %m%%p %H el e?gt%f?l{:%ntm art (62), the
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controngd & dascribe reference to Figure 4 and Figure 5.
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componenits'in an indoor space in w e air purification device (10) is

suplf 1setgl ‘?Q én%?a%qﬁn{g VSELr RELAES A remote controller (not shown) so

e remote controller outputs to the operation |nput signal detection

iUO t (61)T§ CP%E)%“%[D@SJC b%é%u%%%?%%e @n Ja) i LuQHrbeCéatx%eSL% 15t 0}1 part
en, based on the signal detected by the opera ion‘input signal
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control signal to the discharge control part (63) and the air volume control

to tRATLIRA: 24100641 1HPen tereiing hedionalironibe eQuiRmeMver supply part

operation control part (62), the air volume control part (64) outputs to the

(6sg%tréﬁ%!g@icaﬁu?#emefd%ﬁéias@m@e@@mhgQyﬂh@tetlaﬁ)ﬁ%ﬁmfggah@lrvomme level.
lower (26) supplies a current of air at a set air volume level of 6.0

Mofa3ipainnthen. the qeptifugakair Riowe! (A} RESWY Dsputated ppesRbaitirurrent

which air is supplied at a set air volume level of 6.0 m3/min. [0065] in
valeddéionrthesalestsisnewirenhepriralpat(3ahaithel ciathargecontnbkpdistharge

(63) which has received the signal from the equipment operation control
devRast(@8) Wudputs 37 pA and the discharge electric power at the time of streamer
discharge becomes the first set discharge electric power level. In this case, the electric
current control signal is fed to the electric current value set part (65a) after the set time (t)
has elapsed since the air volume control part (64) issued a control signal to the centrifugal
air blower {26). And, when the high voltage electric power supply (65) provides electric
power to the discharge device (40), a streamer discharge is generated at the first set
discharge electric power level in the discharge device (40). Accordingly, as the treatment
amount of the component to be treated increases, the amount of low temperature plasma
generated at the time of streamer discharge, i.e., the amount of activated species, increases.
This makes it possible to efficiently decompose the component to be treated.

[0066] When the concentration of odorous and harmful components in the indoor
space is reduced by Operation A, the user operates, for example, the remote controller, to

output to the operation input signal detection part (61) an operation signal for causing

Operation E of Figure 5 to start. Then, based on the signal detected by the operation



to the electric current value set part (65a) of the high voltage electric
power supply part (65) an electric cérfent control signal depending on the
aforesaid set air volume level. More specifically, the electric current
control part (63a) outputs to the electric current value set part (65a) a
control signal so that the discharge electric current in the discharge
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Voh}yggiggel[gpgg] hen the concentration of odorous and harmful
components in the indoor space is reduced by Operation A, the user
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Input signal detection part (61) an operation signal for causing Operation
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23 input signal detection part (61), the equipment operation control part

to K821 QUIRUESRLONIAlc SiNahio(ma disThRraeaonitolRat(63) podehewiply part
volume control part (64). [0067] Upon receipt of the signal from the

(65 LEHIRBEN:ONEIBHPRGARITO) Padt (Rpkddiagadnviiunafesaitobgani(64)ume level.
outputs to the centrifugal air blower (26) a control signal for causing the

MofeRpitugahiay Hlewesd26) tarsetply auslream ¢bhi) atapset air thelwieetric current
level of 0.9 m3/min. Then, the centrifugal air blower (26) performs a rated

val@Psetation(asa) Satcailrol signal so that the discharge electric current of the discharge
device (40) becomes 5.5 pA and the discharge electric power at the time of streamer
discharge becomes the second set discharge electric power level. In this case, the electric
current control signal is fed to the electric current value set part (65a) after the set time (t)
has elapsed since the air volume control part (64) issued a control signal to the centrifugal
air blower (26). Then, when electric power is provided to the discharge device (40) from
the high voltage electric power supply part (65), the discharge device (40) generates a
streamer discharge at the second set discharge electric power level.  Accordingly, as the
treatment amount of the component to be treated decreases, the generation amount of
activated species at the time of streamer discharge decreases. This makes it possible to
efficiently decompose the component to be treated without excessive streamer discharge.

EFFECTS OF THE FIRST EMBODIMENT

[0069] The air purification device of the first embodiment provides the following



volume level of 0.9 m3/min. [0068] In addition, the electric current control
part (63a) of the discharge control paﬁ'f‘ﬂ (63) which has received the signal
from the equipment operation control part (62) outputs to the electric
current value set part (65a) of the high voltage electric power supply part
(65) an electric current control signal depending on the aforesaid set air
volume Iev%il. More specifically, the electric current control part (63a)

adv%rﬁ}%?su%e ects

€ electric current value set part (65a) a control signal so that
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power level. Accordingly, as the treatment amount of the component to
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eamer arge decreases. This makKes it possible

am&iHicienily dscomRAse the caragonent to be treated without excessive
streamer discharge. EFFECTS OF THE FIRST EMBODIMENT [0069]

roofhe air putfigatien-deayice ghthe Batambadinent praviderihadaliovingne of the

24" advantageous effects. [0070] In accordance with the first embodiment,

cenqw&'%gl QRersioas B¢ Pisald & Iwhich thigealn spline gttheccpntréiugatet at the

air blower (26) is set at high level, the discharge electric power is set at
secth firstidisehargaiclpetiie powesdavel se hatdhd genaraiion Baoguatdofpecies by

activated species by streamer discharge increases. Because of this, even

stredfdadiaBharge decreases. Because of this, even during an operation in which the
treatment amount of the component to be treated is relatively small, it becomes possible to
inhibit the treatment capability from becoming excessive relative to the treatment amount
of the component to be treated. Accordingly, it becomes possible for the air purification
device to provide a treatment capability corresponding to the treatment amount of the
component to be treated. Accordingly, the air purification device can be improved in its
energy saving properties.

[0072] In addition, in accordance with the first embodiment, the discharge electric
power is designed to increase on the condition that the air volume of the centrifugal air
blower (26) is set at high level at which the operating sound of the centrifugal air blower
(26) is relatively high. This therefore makes it possible to mask discharge sounds
generated at the time of streamer discharge by the operating sound of the centrifugal air

blower (26), thereby inhibiting the discharge sounds at the time of streamer discharge from

causing discomfort to the user.



operation in which the treatment amount of the component to be treated is
relatively large, it becomes possible%@ provide a treatment capability
corresponding to the treatment amount of the component to be treated.
[0071] On the other hand, during Operations D and E in which the air
volume of the centrifugal air blower (26) is set at low level, the discharge
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be improved in its energy saving properties. [0072] In addition, in
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designed to increase on the condition that the air volume of the centrifugal

pur@leaRIgVgrAeb)ds3lirihigh level at which the operating sound of the
centrifugal air blower (26) is relatively high. This therefore makes it

[oopepsible topask disqharae seHpdsigrneraied-atubeitiveg, of steaatsedischarge is
discharge by the operating sound of the centrifugal air blower (26),

centhe@byatnhibdipg dpendischarggsonindsabilietime olestieamendisehauge of the
from causing discomfort to the user. 25 [0073] On the other hand, the

conthisabarge electsigqowanis degigned josdidtEersmbibiheecoaatiticivthaf theivated
air volume of the centrifugal air blower (26) is set at low level at which the

spediperaiion soubche] thencdntivingal aideieiveré2a)is teldtvebatmentsraunt of the
result, even when the operating sound of the centrifugal air blower (26) is
contpondhbecbmesapassilersby the emission of unreacted ozone with the component to
be treated to outside the device is effectively prevented. Consequently, the air
purification device can be improved in its reliability.
[0075] In addition to the above, in accordance with the first embodiment, the
discharge electric power is made to change after elapse of the set time (t) at which the
centrifugal air blower (26) is regarded as having reached its rated operation. Because of
this, the discharge electric power can be made to change with the air volume of the
centrifugal air blower (26) being in a stable state. Accordingly, the discharge electric
power can be optimally made to change depending on the treatment amount of the
component to be treated, and the air stream to be treated can be efficiently cleaned and
purified.
FIRST VARIATION OF THE FIRST EMBODIMENT

[0076] Referring next to Figure 6 and Figure 7, a first variation of the air purification

device (10) of the first embodiment is described below. The air purification device (10)



make the user harder to hear discharge sounds generated at the time of
streamer discharge. This therefore rAkes it possible to improve the
comfort of the space where the air purification device is installed [0074]
Furthermore, in accordance with the first embodiment, a streamer
discharge is generated at a corresponding treatment capability to the
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confRade; to,change.with the aifvolume gfdhe crruitugal ik biewri{@6tevice (40)

being in a stable state. Accordingly, the discharge electric power can be

depaRimAly MRASQ ShangeCgRendinhaalthe: tigalrent@mondref shevifically, the

component to be treated, and the air stream to be treated can be

cent?ifﬂ%gpﬁlﬁf sleanedyds purifigehoHIRSH MARAIIINOReTdHE kRS Electric power
EMBODIMENT [0076] Referring next to Figure 6 and Figure 7, a first

of tharating: 6 theial @aifiaationedeviem(ie)odfHeectnst fniadirhkentds (26) is at the
described below. The air purification device (10) 26 of the first variation

set sliffessuincanfiguratipsraithercloptiatpovitr suPphratienrs (#8)Higme fhewhereby
first embodiment. More specifically, the discharge control part (63) of the

the eiBeltiggpaietitippiyendans (46) fsvnadedipcbhithe GMHOFPeoardtysar(i-c. the

(63b) alone, and the high

discharge electric power whose discharge electric current becomes 37 1A), while on the
other hand the electric current control part (63a) is configured such that it turns off the
discharge electric power of the discharge device (40) (the second set discharge electric
power level ) when the air volume of the centrifugal air blower {26) is at the set air volume
level of Operation D or Operation E (Figure 7).

[0077] With the above configuration, when the concentration of odorous and harmful
components in the indoor space becomes high, the user operates for example the remote
controller to output to the operation input signal detection part (61) an input signal for
causing Operation A of Figure 7 to start. Then, based on the signal detected by the
operation input signal detection part (61), the equipment operation control part (62) outputs
a control signal to the discharge control part (63) and the air volume control part (64).
[0078] Upon receipt of the signal from the equipment operation control part (62), the

air volume control part (64) outputs to the centrifugal air blower (26) a control signal for

causing the centrifugal air blower (26) to supply a current of air at a set air volume level of



voltage electric power supply part (65) does not include the aforesaid

electric current value set part. And tid ON/OFF control part (63b) of the

discharge control part (63) is so configured as to change the discharge

electric power of the discharge device (40) depending on the air volume

of the centrifugal air blower (26). More specifically, the centrifugal air

blewer (26) i nfigured such that it turgs.on the discharge electric Mo o
6.0 B S iochER GESLELLAS) A TRE R BP he AEm ALl & et s

vol bloewggégg@aéﬁpemset air volume level of Operation A, Operation B, or
liﬁoeramon (see IgllgUre 7), whereby the discharge electric power is at

[00?05 first 1%&%3(#9)?}2%%&5&%)%9Ocvc\)lgtrr(l)?\lf%lrp 3@5@%@%@%%%%&%@ part (63)

er whose dischiarge electric currentbecom

whHELIRAG i slectis chrient eRLUol AR G380 contanied sien s ipus «

urns o Ischarge electric po arge aevice

s1 gn%?%?g ga%egléd@#ﬁg%%}/r%r (\eélcg)&}téié: epe}%{ll\ll%gg&%ll) gﬁvé}nﬁ @i%oggﬁ%}{@ﬁ 9{)&&%%@ on the

centrifiga at the set air v peration D o

ar \Qo%%rnaé'g:{n iﬁe(gé%%‘riflé?ﬂ QQ %17 Wv&lttkgq.e a?ﬁ{\é%?‘?{%ﬁ'%@é@%%e%@ﬁgh voltage
concentration of odorous an harrhfuf components in the indoor space

ele&ﬁgoé?tﬁc%ﬁggl%]gg%?ﬁe(ﬁg?%@?%hfé) raﬁﬁ%@ﬂiesg?etiﬁgnasehé‘so @fﬁﬁy&[ %‘?nce the air

outp lon input signal detection part (61) an input signal for

volGRUSIBIPE AN YEION & (19 Siath) B Re %ﬁ%%%i@?r ¥Rk 26). Upon

detected by the operation input signal detection part (61), the equipment

recPEAUAN CoRER! BRH(92) OMBL S B[N &IGNBHIP TR U3FNAKER the ON state

control part (63) and the air volume control part (64). [0078] Upon receipt

andobthsusionalifromstinargauipment ayeratiorleentrohpat (B), the daitharge electric
volume control part (64) outputs to the centrifugal air blower (26) a control

curfigNa] fae Gausing:the caniilygat aidowerA26)Aasuply éshaestdeivade (40), a
at a set air volume level of 27 6.0 m3/min. And the centrifugal air blower

stret28orRBEOIMSeasr atadraparatinn fisa setaishuglyriedeMepof-6: lem3/mificcordingly,
as the treatment amount of the component to be treated increases, the generation amount of
activated species at the time of streamer discharge increases, and the component to be
treated is efficiently decomposed.

[0080] When the odorous and harmful components in the indoor space are almost
cleaned and purified by Operation A, the user operates, for example, the remote controller,
to output to the operation input signal detection part (61) an operation signal for causing
Operation E of Figure 7 to start. As a result of this, based on the signal detected by the
operation input signal detection part (61), the equipment operation control part (62) outputs
a control signal to the discharge control part (63) and the air volume control part (64).
Upon receipt of the signal from the equipment operation control part (62), the air volume
control part (64) cutputs to the centrifugal air blower (26) a control signal for causing the

centrifugal air blower (26) to supply a current of air at a set air volume level of 0.9 m’/min.

And the centrifugal air blower (26) performs a rated operation at 0.9 m>/min.



[0079] In addition, the ON/OFF control part (63b) of the discharge control

part (63) which has received the sigrtal from the equipment operation

control part (62) outputs a signal for causing the high voltage electric

power part (65) to switch on depending on the air volume of the

centrifugal air blower (26). This signal is received b-y the high Voltage

ectric power r id sgt.time () elap 63
[Ooggnce th%%?%@(ﬁﬁgeggﬁé@%a%{)%ﬁ%%%%%?c%ntrol signal %‘(?tér?e 5&91 (63)
Septifugal aig blows (CCEIPL O, SI0Ral e HIYh N9 S utputs 2

thglle%l rié%%lv‘\//%(% k'%siﬂ%r%llg%apr%r?lég)%genfg@ e ON g%ate ar’ICd outp%%s t%d thsle o
endlPghaI08 deyice (40) sieh eletric power talhE diSERRMIR SIRGITISE dependin
Slgn%u%r(?re% gjﬁnt]ﬁe%dglglcfﬁélgrlg'geffgg%ice é4(§)8becom2€IB g 8Aa. ;@dﬁn the dischargIe) &

on tlgeiegf.f 3, ttﬁgacr%ﬁfi ggpgﬁgﬁ@\ﬁ? pesptedrpldp fiist seldisehardehe high

ectric power evel. Accor ngly, a e tréatment amount of the

Voltac%r@%%ﬂ%n%})%%e sﬁﬁ?ﬁgéﬂ%@%ﬁ% denesatirg.Amey @ ohagtivatedince the

ecles at the time amer discharge increases, and the component

air J&Qﬁ?ti%%?&iia‘?’iﬁ‘c%%‘tl¥sﬂ§&%%%@-i%ﬁﬁpkWﬁ%”c@%Hg%P% awer (26).

harmful components in the indoor space are almost cleaned and purified

Upo¥2REF QR AiIR IR, RRRTAIRS é%i@@fﬁ@ﬁlﬁwéh@%ﬁr@%ﬂﬁ@%m@e OFF

output to the operation input signal detection part (61) an operation signal

statd QLGS IIRPSHRIAN EsQEFIIGHTR THO SlaHaAs adasella)thinfrsedan, in the
the signal detected by the "operation input signal detection part (61), the

discRAgIPAReNOpesationconia! Nachifs) Rulpkmtaicant ohsignaptadheto be treated

discharge control part (63) and the air volume control part (64). Upon

is ndegaipkRhiRe signadiram dherrguipment operation control part (62), the air
volume control part (64) outputs to the centrifugal air blower (26) a control

[00ssignal fomcausingpinesi eantiffigat aiblovah26)stovatiphnatburdenhafzaielectric
at a set air volume level of 0.9 m3/min. And the centrifugal air blower (26)
powREIFORMS & seiag oderatioMay & qmBindil 26:0ABA kMeantudtite) tifeodorous and
ON/OFF control part (63b) of the discharge control part (63) _
harmful components in the indoor space is at extremely low levels. This makes it
possible to perform an operation that stresses energy savings. During such an energy
saving operation, the component to be treated is decomposed and removed by the
adsorptive decomposition action of the foregoing catalytic filter (34).
[0083] Besides, in the first variation, during Operation D or Operation E in which the
operating sound of the centrifugal air blower (26) is low, no streamer discharge is
generated. Accordingly, in situations that require quiet operation of the device, for
example, in an office space at the meeting time and in a living space at the nighttime,
discharge sounds generated by streamer discharge are surely inhibited. This makes it
possible to effectively reduce noise emission from the air purification device (10).
SECOND VARIATION OF THE FIRST EMBODIMENT

[0084] Referring next to Figure 4 and Figure 8, a second variation of the air

purification device (10) of the first embodiment is described below. The air purification



which has received the signal from the equipment operation control part

(62) outputs a signal for causing theZI%gh voltage electric power supply

part (65) to switch off depending on the air volume of the centrifugal air

blower (26). This signal is received by the high voltage electric power

supply part (65) after the aforesaid set time (t) has elapsed since the air

vol cpntro] part (64).issued.a.control sj antifuaal alkt the electric
devﬁl%@v@? &%S %‘%ﬁrlrégea%ﬁ?é 1%h%§%§%ﬁ%stelg§%{ﬁ%%§%%e electric power1 © e

supply part (65) epters the OFF . el lectfie. pOWeLis SURPHEE & terent
PoY res%&g}a(aenag%%?(%‘}%@:%%#ﬁi%é@ F:]Q%ﬁgv ggl'scfyziatz?gexéevlice (40), no

set lScARLTE del}S%Enacr eogeqefgg@ge ﬁl%{]qug?sfzﬁf rQ&OH%@h&?g@eeﬁ%%ﬁﬁ%dpiﬁﬁé?tlevels)

ecomposed by streamer discharge. In the air pdrification device

1.0) of the first variati he di lectri ' r
e RS AR BT B3 e oy

are %8{@80%??“&%‘& the. indoer sRase ﬁr@ksfzﬁgem%'ayxéﬁa&%@pzy&%mma) of the

possible to perform an operation that strésses energy savings. During

secc%&‘c?ba?ﬂt%ﬁ%%ys’ SRving 9%%%@& the component to be treated is

ecomposed and removed by the adsorptive decomposition action of the

[OO%BeQOin%%@Q{F %H}m%ﬁé}r 083 (@@f‘&%s‘@é&ﬁxﬁ rehyARIOR, dukiRgle, when

eration D or Operation E in which the operating sound of the

the CEMEIHGAL QY RIOWESRR) IR 0N ROrslreames RIsehagis iaesaiRde becomes

Accordingly, in situations that require quiet operation of the device, for
conSXRMRIE HRRRMEL FRRGE A RLEHRE: PRI Ro2oliviig SPiaeel dbr causing

the nighttime, discharge sounds generated by streamer discharge are

OpSHYrRlY IRhibiagh, Thissmakasdie RFssbletarEtigativalibreduceuipibecomes a set air
emission from the air purification device (10). SECOND VARIATION OF

vollHEINR ST EVBORIMEND 19084 RefeFipgurekt tdifFiguperdandthigule electric
8, a second variation of the air purification device (10) of the first

curfmRaime phis @eagriteshbelaigiihe airplelication2t value set part (65a) so that
in the discharge device (40) a streamer discharge is generated by a discharge electric
current of 37 pA (the first set discharge electric power level). Accordingly, the discharge
electric power of the discharge device (40) is maximized and, as a result, the generation
amount of activated species at the time of streamer discharge is increased to a maximum.

00861 On the other hand, for example, when the concentration of odorous and
‘harmful components in the indoor space becomes considerably low and the user operates
the remote controller to output a signal for causing Operation E to start, the air volume of
the centrifugal air blower (26) becomes a set air volume level of 0.9 m’/min in Operation E
of Figure 8. In response to this, the electric current control part (63a) outputs a signal to
the electric current value set part (65a) so that in the discharge device (40) a streamer
discharge is generated by a discharge electric current of 5.5 pA (the fifth set discharge

electric power level). Accordingly, the discharge electric power of the discharge device

(40) is minimized and, as a result, the generation amount of activated species at the time of



device (10) of the second variation differs from the first embodiment in that
the electric power supply means (45) is controlled in a different way. More
specifically, five different set discharge electric power levels (first to fifth
set discharge electric power levels) respectively corresponding to the set
air volume levels of the centrifugal air blower (26) are set for the electric
streaehreiécbanieok prréaSal) toftine discharge control part (63) of the second
variation, as shown in Figure 8. [0085] In the air purification device (10) of
[008the secdngtiariadien forexeamisle whtreth¢heosopuientication of ogurotrlahrrmiul
harmful components in the indoor space becomes considerably high and
comfetiaer aperates tdateniste controiter tonoanutiasighal Gpetaigsingt and  the
Operation A to start, the air volume of the centrifugal air blower (26)
condecativesia Optaitovdimé tbyelkef Greraisy thin ienOfsereniool A0 syl pesignal for
In response to this, the electric current control part (63a) outputs a signal
causingh@retadivic Gurretirydhe sevphn@eshihsoctratifircahalgisldaey 28 ieeomes a
(40) a streamer discharge is generated by a discharge electric current of
set &7 Yolthe fiestbef dstmargsrelecOrepoiwe Gevbimeedrdinglyesnanse to this, the
discharge electric power of the discharge device (40) is maximized and,
electiicacresuit, thatgé mevatiéRahwwnatsot stanatéel Ssceleatt FETERIevaue set part
streamer discharge is increased to a maximum. [0086] On the other
(65D and]fsriesberishaaedenise 6H e SEeBResf 8% 4 rgPREH Y @ discharge
components in the indoor space becomes considerably low and the user
elecprrarsentiod 28ndid beribierciolinlinea drftas B YELSH opisiRe: the
to start, the air volume of the centrifugal air blower (26) becomes gset air

discherarmelsevia br o fiahniirherse danrcd B} PRGaR°E ARPTRBRHEY (3 Eigediate
the electric current control part (,63?#?out uts a signal tq. the elec rict . »

benERACHEVATEBE AT S 8) S A R A P IEE (4B & SEREr™
discharge is generated by a discharge electric current of 5,5 A (the fift

Opegaiichs a"i‘@@g B EFREFRE IR AUCBTHIVHR oRE %Fsscﬁgrtg% é}renc rlﬂc}% streamer

o e S5t Sor 40 DGR 3 BB i
amount in Operation A and the activated species generation amount in Operation E.

[0088] In the way as described above, in the second variation, the discharge electric
power of the streamer discharge is multi stage-controlled depending on the set air volume
level of the centrifugal air blower (26). Accordingly, it becomes possible to precisely
change the discharge electric power in accordance with the treatment amount of the
component to be treated, and the air stream to be treated can be cleaned and purified at
high energy efficiency.

SECOND EMBODIMENT

[0089] In the following, an air purification device (10) according to a second
embodiment of the present invention is described with reference to Figure 9. The air

purification device (10) of the second embodiment differs in configuration of the electric

power supply means (45) from the first embodiment, but the other configurations are the



30 streamer discharge is decreased to a minimum. [0087] Furthermore,
for example, when the concentration®f odorous and harmful components
is intermediate between the concentration in Operation A and the
concentration in Operation E and the user operates the remote control to
output a signal for causing Operation C to start, the air volume of the
centri air blower. 1_%61)f becomes alr volume levelaf 2 rma/minin. g«
Samf)pa riﬁ%%’gtofa lﬁ—ll%(l)j%rle M rggpr)%kr?sg) tltl)% ﬁllg,gthgnlfg?ectric current control .
rt (63a) qutputs a signal to the electric current value set part (65a) so
ellﬂ%%trrll(ﬁ%% %‘%c li%?éﬁé device (40) a streamer discharge is generated by a
ischarge electric.cugrent of,2Q A (the thir %@trdéﬁ Fﬁr CleCHg PAWEL second
[00 iel). Acgcso?s Pr}?\élily,lrfhelg iSc a%% %f%gérttirfcl%)ov&er O\5 he fgcl agge)device >
4Q) becomes.approximately inter 'ﬁEe E’ e Pyﬁghﬂg% eCHICt hioh
embéoé%%%?qn ‘6%?3‘#5%’5}? %ﬁ% t%el%%crggr%e e?e(ﬁﬁ%l po%égf in O’peratiogln E, : £
and the deneration a unt. of I EFQ §& 8%1 hth\%ﬁl g Qlf g{F %\Fer suppl
Vokgéecﬁ%rcg%ecb%%gﬁgessu %r{g%rgéf?nggy iﬁnterme%%te gg(tetweeﬁgthe gctivaged PR
species generation ameunt in Operation.A and the activatqd speciese different
pmg #é}r'atiorllwasr%oﬁﬁ?lin %Lﬁlércatl%% él.b[olf)USS] In {lﬁjg \7yvay as described above,
speéj]flt%ﬁﬁsc ong X%F'é‘&?ﬁ‘g&?&CL’&&K‘%BQ?tﬁk%ﬁHéﬁpQPm%%ﬁhﬁx%@%m%cmc power
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arge Is multi stage-controlled depending on the set air volume level

(ele%@_%&x%@ﬁ'ig%s%@iBR‘%?%&%@%&CF&Mng%ﬂé Recamasipogsiiestmigh voltage

precisely change the discharge electric power in accordance with the

eleFERRGRL ATEN LAt er CAMBANB R e HAARMs RRG tNE-AiSERRmMiEOpower to

be treated can be cleaned and purified at high energy efficiency.

the IECEND FVIBORYEMT 0883hiertaeséalawing sehpdautficatinnkieyicelectric

(10) according to a second embodiment of the present invention is

curdgserbed witie frenee dadtigyteecliie mitvauiiieptiaridediceh i) ofvice (40),
the second embodiment differs in configuration of the electric

while on the other hand the second high voltage electric power supply part (72) is

configured to provide such a level of electric power to the discharge device (40) that a
streamer discharge is generated by a discharge electric current of 5.5 pA (the second set
discharge electric power level) in the discharge device (40).

[0091] Tn addition, the electric power supply means (45) is provided with a switch
(73) which is capable of switching between a first state (indicated by 1 of Figure 9) n
which the first electric power supply means (71) and the discharge device (40) are
connected together while the second electric power supply means (72) and the discharge
device (40) are disconnected from each other, and a second state (indicated by II of Figure
9) in which the second electric power supply means (72) and the discharge device (46) are
connected together while the first electric power supply means (71) and the discharge
device (40) are disconnected from each other. The switch (73) is configured so as to be
made switchable between the first state and the second state by a connection electric power

supply switch part (63¢) disposed in the discharge control part (63). The connection



power supply means (45) from the first embodiment, but the other
configurations are the 31 same as tife first embodiment. In the following,
only the difference from the first embodiment is described. [0090] As
shown in Figure 9, the electric power supply means (45) of the second
embodiment includes two high voltage electric power supply parts, namely

first high t electri . 71 ' :
eSSt SR R g (4 0 SR s v

supp ts (71, 72) have differ [fications and are configured
S AR A

ey’o Ifferent leve ric power (electric current) to

COﬂ’ﬁ{?jicﬁ‘%r EE ice (40). More specifically, the first high voltage electric
power supply part (71) is configured to provide such a level of electric

[0092 wer to g%%‘@%‘g%% %e‘fggtﬂé‘o% tﬁﬁﬁaﬁgg‘% r gisChAEBIs of how the air

nerate arge electric current 0 A {the first set discharge

puﬂfh'&%&%? @%{Vﬁgf@f& indhe dischanaeidevice. @0 ibilean Bgethsnpand

e secon oltage electric power supply part (72) is configured to

[Gﬁﬁgfwde %‘i{%mé‘e%’géﬁiéé'%%iﬁ&%&ﬁﬁ%iﬁ@? ISChas PRVIGR A0 Bperation

streamer discharge Is generated by a discharge electric current of 5.5 A

inpt%@of%ﬁﬁcﬁ’&gcﬁ%}l IS¢ '@@i?%ﬁb%%&ﬁﬁ&%gﬁelﬁw)é&mgcﬁﬁﬂ?%% dey¥ia8gure 5 to

[0091] In addition, the electric power supply means'(45) is provided

starVithharsSWEChokéhiah iF cRRebis ahawilehing Rewear@diist &ldtdidoor space

(indicated by | of Figure 9) in which the first electric power supply means

incré41dsanchihe digahargaideyiced49) tﬁéesi%ﬁﬂng&@ﬁetpﬁ?tﬂ% yyhilgihe input signal

second electric power supply means (72) and the discharge device (40)

detedtR AisRRNFELIRd kampeashaifetandastgandsiieuindicatesiiy Highal to the

Figure 9) in which the second electric power supply means (72) and the
discHisgbakgrrepice(AP hadeheannadieddogaiie pudiehe first electric

power supply means (71) and the discharge device (40) are disconnected
[009agM eadhyeihescepieoswitch £13) is sotifiguehsemopetadon control part (62), the
air volume control part (64) outputs to the centrifugal air blower (26) a control signal for
causing the centrifugal air blower (26) to supply a stream of air at a set air volume level of
6.0 m*/min. Then, the centrifugal air blower (26) performs a rated operation at a set air
volume level of 6.0 m*/min.
[0095] ‘In addition, the connection electric power supply switch part (63¢) of the
discharge control part (63) which has received the signal from the equipment operation
control part (62) controls the switch (73) to change state to the first state in response to
variation in the air volume of the centrifugal air blower (26). In the first state, the first
high voltage electric power supply part (71) and the discharge device (40) are connected
together, so that in the discharge device (40) a streamer discharge is generated by a
discharge electric current of 37 pA, ie., the first set discharge electric power level.

Accordingly, as the treatment amount of the component to be ireated increases, the

generation amount of activated species at the time of streamer discharge increases. This



made switchable between the first stafe and the second state by a
connection electric power supply switch part (63c) disposed in the
discharge control part (63). The connection 32 electric power supply
switch part (63c) is configured such that it is controlled by a signal
received from the equipment operation control part (62). CONTROL

makESiPPHR4EI4Q0 2] Refeyring fiexbie hlokbspones: rid &Syan example of

how the air purification device (10) of the second embodiment is

[oosentrolleg/ iz deserikedpaliamnQPWHI NS USRI RRSKAIEL SIBHNeHRs in the indoor

controller (not shown) to output to the operation input signal detection

spaced {&h)can ppesationsignatiensausigatiperation.Amt HavkeRde &afeller, to
when the concentration of odorous and harmful components in the indoor

outpPRaseHs Qfﬁé}%ﬁﬁnpiﬁ{ﬁnr %&gﬂhpfdmé%ﬁlaﬁsg&o eihe.pianrtsleigcipgytfiecausing

operation input signal detection part (61), the equipment operation control

OpePRIGACR) Ut & ¢RI SIgNakiRnR slisehangg-oniridaid{d3eadtded by the
the air volume control part (64). [0094] Upon receipt of the signal from the

oper@QUIPMBnt 9perpiaRCRAtRHIET Y GRY, dhe paieolpmetantiolRARL8432) outputs
outputs to the centrifugal air blower (26) a control signal for causing the

a cofBlrifivgal airtkiaNenhiZe) donstipra(68eai tlailrabiugat ainvolune (64).
level of 6.0 m3/min. Then, the centrifugal air blower (26) performs a rated

[00%Meratiot) pharsetipl oV dluigravébal the eqdipnirnfQReHtondditiohptre(62), the
connection electric power supply switch part (63c) of the discharge

air wsintnel part-¢6 Pawlitet) hagpueceiviad thatsifinal fxorbithece@dprmentirol signal for
operation control part (62) controls the switch (73) to change state to the

caudingt $tatenribspdasdtowealRiion sutply airsucumef afithe centtafugelvaic level of
blower (26). In the first state, the first high voltage electric power supply

0.9 partinl) dicbthéhdischiaitedenicel (40) £26)cpenfiented: telgdthperalivthat iset air

the discharge device (40) a streamer discharge is generated by a
volume level of 0.9 m*/min.

[0098] In addition, the connection electric power supply switch part (63¢) of the
discharge control part (63) which has received the signal from the equipment operation
control part (62) controls the switch (73) to change state to the second state in response to
variation in the air volume of the centrifugal air blower (26). In the second state, the
second high voltage electric power supply part (72) and the discharge device (40) are
connected together, so that in the discharge device (40) a streamer discharge 1s generated
by a discharge electric current of 5.5 pA, 1.e., the second set discharge electric power level.
Accordingly, as the treatment amount of the component to be treated decreases, the
generation amount of activated species at the time of streamer discharge decreases. This
makes it possible to efficiently decompose the component to be treated without excessive
streamer discharge.

[0099] As described above, although the second embodiment differs in configuration

of the electric power supply means (45) from the first embodiment, the former is able to



discharge electric current of 37 A, i.e., the first set discharge electric
power level. Accordingly, as the treatfnent amount of the component to
be treated increases, the generation amount of activated species at the
time of streamer discharge increases. This 33 makes it possible to
efficiently decompose the component to be treated. [0096] When the
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ratio re 5 to start. As a result of
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thé ‘equpment opération control part outputs a control

iganal e, discharge control part (63) and the air volume control part
com?é%b.anig’%?;}]tﬁg{éﬁ.

pon receipt of the signal from the equipment operation

THI%WE@@&Z@&@ air volume control part (64) outputs to the centrifugal

air blower a control signal for causing the centrifugal air blower (26)

f0108;SuUPPlyBLRlRAM OF Jir gt F‘igl‘?}eai{d{m deygl b L:MBANIL. Zoenuthe third

céntrifugal air blower (26) performs a rated operation at a set air volume

emtSYRAGHP MS/RRHPARBIRAMLINRR. TIE LRRRRCIOMEIRCHIE POMREation device
supply switch part (63c) of the discharge control part (63) which has

1oy eeeivedihesigRatiiem thegayipmMent: QIeIAlaR LoAUatRRl (82) and a counter

controls the switch (73) to change state to the second state in response to

elecR¥dRt@DYRHNSIAN Mol Rt thensentifdarhakbloweaid@d] 41 the BrRe@Bd in two
state, the second high voltage electric power supply part (72) and the

discHisghategdayice MR)samsapnneatsdtogriiipindmtbabintbsdisghadgeice (40b).
device (40) a streamer discharge is generated by a discharge electric

AndcHmentiobh sohadeeldbeiseoond seirisshageslestocipowveditevel. first discharge
Accordingly, as the treatment amount of the component to be treated

devileqmeesudhe sgeier atign amagnt bt attiyetedr spepigspatttifgédfinessiciated with
streamer discharge decreases. This
the second discharge device (40b) are provided. Note that the first high voltage electric
power supply part (40a) and the second high voltage electric power supply part (40b) are
identical in their specification with each other, each being configured so as to provide
electric power to its associated discharge device in which a streamer discharge is generated
by a discharge electric current of 37 pA. In addition, the discharge control part (63) is
provided with an ON/OFF control part (63b) which is capable of ON/OFF control of each
of the first and second high voltage electric power supply parts (40a, 40b). The other
configurations of the air purification device (10) are the same as the first embodiment.
CONTROL EXAMPLE
[0101} Referring next to Figure 10 and Figure 11, an example of how the air
purification device (10) of the third embodiment is controlled is described below.

[0102] The user operates the remote controller to output to the operation input signal

detection part (61) an operation signal for causing Operation A of Figure 11 to start, for



makes it possible to efficiently decompose the component to be treated
without excessive streamer dischara . [0099] As described above,
although the second embodiment differs in configuration of the electric
power supply means (45) from the first embodiment, the former is able to
34 provide the same operation control as the latter. Also in the second

ex pﬁ%&%@iﬂ;@ N6 Al SHRaB e ReHs Al izamia @gliﬁf{fﬁ@tgl%ﬂﬁdiﬁd%r space

generating a streamer discharge at a discharge electric power

i depend r f erbhgotraated signal
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detegtzélgﬁ%gz@b@ﬁﬂg%ﬁ{ﬁ%%ﬁ B BrbadizIEnO (408 RiGReN thRiian Bl to the

ow. | ir purification device (10) of the third

discFAPRC ﬁ%;%&?hﬂ&%@%ﬁ@&ﬁﬁgé&%ﬁ%%f@ (41) and a counter

electro ) situated face to face with each discharge electrode (41) are

[010;!,*GPCk6dﬂbe\9{%é’éﬁﬁhﬁf% Q%ﬂ%ﬁoﬁ%% firghiginchesgersevicedRr)ande), the

cond discharge ‘device (40b). And a first high voltage electric power

air vHRRY B4 Qakagag datpnithiibe dirat disehargs cdeyigpsfADagand ignal for

second high voltage electric power supply part (40b) associated with the

caustRS oA Qiserasae e s A 0) abaipridediotieothat the Heshhigblume level of

voltage electric power supply part (40a) and the second high voltage

6.0 BIEGLHE Pawek SHRRIYHRar (408 aewdertinabrftheis apaciticagiontivitit a set air
each other, each being configured so as to provide electric power to its

vohassesiated sisgharga.device in which a streamer discharge is generated
by a discharge electric current of 37 A. In addition, the discharge control

[01Art (63)isa@iniddethwNADTONAREE ganti@3taro{6Bbylistiakgs capablpart (63)
of ON/OFF control of each of the first and second high voltage electric
whiploWwes seqedlydaits (40a] 40n). hegiheneconfigmitionofthepait (62) outputs a
purification device (10) are the same as the first embodiment. _ _
signal to both the electric power supply parts (71, 72) so that both the first discharge device
(40a) and the second discharge device (40b) turn on in response to variation in the air
volume of the centrifugal air blower (26). As a result, in the first discharge device (402)
as well as in the second discharge device (40b), a streamer discharge is generated at a
discharge electric current of 37 pA.  And the total of the discharge electric power of the
first discharge device (40a) and the discharge electric power of the second discharge
device (40b) becomes the first set discharge electric power level. Accordingly, as the
treatment amount of the component to be treated increases, the generation amount of
activated species at the time of streamer discharge increases. This therefore makes it
possible to efficiently decompose the component to be treated.
[0105] On the other hand, when the concentration of odorous and harmful
components in the indoor space is reduced by Operation A, the user operates, for example,

the remote controller to output to the operation input signal detection part (61) an operation

signal for causing Operation E of Figure 11 to start. As a result of this, based on the



CONTROL EXAMPLE [0101] Referrifig next to Figure 10 and Figure 11,
an example of how the air purification device (10) of the third embodiment
is controlled is described below. [0102] The user operates the remote
controller to output to the operation input signal detection part (61) an
operation signal for causing Operation A of Figure 11 to start, for 35
signékameiediemihs eantentiatios aiQdetecscanskha@niuligomponeants iperation
the indoor space increases. As a result of this, based on the signal
contletgated &) theprerativninpui sianad deteliticiunaric@ijptheeqipmedtthe air
operation control part (62) outputs a control signal to the discharge
vohgRaUehparhE63)sand the air volume control part (64). [0103] Upon receipt
of the signal from the equipment operation control part (62), the air
[01061lume eanifolepalbt(6feulputs fevthelreniufpgehaipeiavwen (26)alqant(@l), the
signal for causing the centrifugal air blower (26) to supply a current of air
air ‘Ajlamsetairnglyare (evebofim@OimBinientTifigrs! thie bevkfu@a) aircblowésignal for
(26) performs a rated operation at a set air volume level of 6.0 m3/min.
caudRibO4} lecadiitien 4ih & IOMN/OEE) contippiparc(G3h): of thie aischargevcbntrolevel of
part (63) which has received the signal from the equipment operation
0.9 eohirol pafhG Xieutpnts fAigsigrabiowet e redotrits powedsupphfipars a set air
(71, 72) so that both the first discharge device (40a) and the second
volwlischargetegioe {#0b) turn on in response to variation in the air volume
of the centrifugal air blower (26). As a result, in the first discharge device
[01¢2Da) admallizsom the ERVEHF disohalgerti€6iy @foby, disthetspepntrol part (63)
discharge is generated at a discharge electric current of 37 A. And the
whitdtdlasf teeeidist e gosidcfrinp thver BHERETIr SPEISERArERNHOVIBarf404) outputs a
and the discharge electric power of the second discharge device (40b) .
sigrisbdoriheslettiespewer BuRiYgeer (liic Povier e fonsxarmifyihafitfelischarge

treatment amount of the component to be treated increases, the X _
dev@@n&gﬁb@fg}ng@ms@qond discharge device (40b) turn on and off respectively in

response to variation in the air volume of the centrifugal air blower (26). As a result, a
streamer discharge is generated at a discharge electric current of 37 pA in the first
discharge device {(40a), while on the other hand no streamer discharge is generated in the
second discharge device (40b). And, the total of the discharge electric power of the first
discharge device (40a) and the discharge electric power of the second discharge device
(40b) becomes the second set discharge electric power level which is lower than the total
discharge electric power level in Operation A (the first set discharge electric power level).
As a result, the total generation amount of activated species in the discharge device (40)
decreases.  Accordingly, since the treatment amount of the component to be treated is
decreased, no excessive streamer discharge is generated, and the component to be treated is
efficiently decomposed. As described above, in the third embodiment, the overall
discharge electric power of the discharge device (40) is reduced by preventing either one of

the first and second discharge devices (40a, 40b) of the discharge device (40) from



activated species at the time of streamer discharge increases. This

therefore makes it possible to efficieﬁﬂy decompose the component to be

treated. [0105] On the other hand, when the concentration of odorous and

harmful components in the indoor space is reduced by Operation A, the

user operates, for example, the remote controller to output to the

operation input signal detection part (61), an operation,, signal f i
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equipment operation “controf part (62) outputs’a control signal to the
amc%{fc’lg Qﬂgg gc%rrfé)'rp()le%%rtto(gg’ XF%Q ec{hﬁu?rler:by%%ﬁgi%g %n}sg)%ls%‘%tt@é[ﬁe[:%%'g c%ean and

pon receip e signal from the equipment Gperation control part (62),

pu rit eﬂtn%'irii\f%ltlf@%l% &99%‘ Loar ‘(64) ou_tputs to. the centrifugal air blower (26) a
control signal for causing the centrifugal air blower (26) to supply a.

[Olgﬁfrem qfnz(ig%?%%ﬁfehﬁ?lﬁyeo%@ 1L§V %%O%WWH&J q? hWANGC8 qgi @kde the

blower erforms a rated operation at a set air volume level of 0.9
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control part ( s’recelved the signal from the equipment

emQREFAANEORIEOLRALLEZ) QHIPHIS R SaNEh P7])e ElRCGPRNEHRUARN ic power

parts (71, 72) so that, for example, the first discharge device (40a) and

supf1€ SRERD IS ChasesiApYIRe40R) tFn,aRand off respectively in

response to variation in the air volume of the centrifugal air blower (26).

FOBRBeUB @D alganmer discharge is generated at a discharge electric
current of 37 A in the first discharge device (40a), while on the other hand

[0109]streampefeinhacge s pprecaieddn the paetrad disehacgadriiiad40h) fourth
And, the total of the discharge electric power of the first discharge device

emité@manchihadisebargmelesisic RoesidhesRennditischarge fesiod device of
(40b) becomes the second set discharge electric power level which is

the lfonekthardtierietadbtained as a result of addition of a concentration detection means
(70) for detecting the concentration of odorous and harmful components (the concentration
of the component to be treated) in the indoor space, to the air purification device of the first
embodiment. And the electric current control part (63a) of the discharge control part (63)
is configured such that it increases or decreases the discharge electric power of the
discharge device (40) depending on the concentration of the component to be treated
detected by the concentration detection means (70). In addition, likewise, the air volume
control part (64) is configured such that it increases or decreases the air volume of the air
blower means (26) depending on the concentration of the component to be treated detected
by the concentration detection means (70).

CONTROL EXAMPLE

10110] Referring next to Figure 12, an example of how the air purification device

(10) of the fourth embodiment is controlled is described below. In the air purification

device of the fourth embodiment, upon detection of the concentration of the component to



discharge electric power level in Operation A (the first set discharge
electric power level). As a result, thefbtal generation amount of activated
species in the discharge device (40) decreases. Accordingly, since the
treatment amount of the component to be treated is decreased, no
excessive streamer discharge is generated, and the component to be

be HiGRLM {ﬁeeéﬁﬁwi@e%%t‘i’&@d&%%%ﬁéaﬁ?sﬁéﬁegﬂﬁlﬁkfea i the1thig cative of the

embodiment, the overall discharge electric power of the discharge device

deteg{‘ga S IRAHEEL NP rtﬁ%ﬁ&?&%&&ﬁ%&%ﬂaf%ﬁé@f&ggﬁ@md disehangRed on

evices (40a, 40b) of the discharge device (40) from generating a

the Eﬁlr f W%EQ@%H%Q%H@%%?&H@? iHRcerand @'&%@ﬁéﬁeﬁiﬂ’ ie8164Q8Y)-equipment

in this case; the discharge electric power can be changed in

opeRECAIBRGE WIR fee)aarne amesntighihecom B%ﬁ@%%? bsutreptast (63) and

thereby making it possible to effectively clean and purify the air stream to

the Qg%qgﬁqgc&%gﬁéép@%i'tion, unlike the first embodiment, there is no

need to provide the electric current control part (63a) in the third
ro1aMbodiment Besiges. uplikehiesesand arnbodimentailergds nR@egdd: the

provide the switch (73). Accordingly, the electric power supply means

conééri-58nbsr Implifiedia itssHauittynipfordREHEMB QBMENICIO0KOBIsh, in other

Referring next to Figure 12, an air purification device according to a fourth

wor@badimant aftbaRigsenbimrntioniesiescribed belawd Thaial, the air volume
purification device of the fourth invention is obtained as a result of

conBO0ion @4R capesnatioraetEtiennednsef [Qbfor ceteotingthefor causing the
concentration of odorous and harmful components (the concentration of

air thAueamponenidabe i atediiwtie dsaortepane; oghéfair purifidatiord m’/min).
device of the first embodiment. And the electric current control part (63a)
Andfiibedistharyeichiiretpe) 68} riss anfigured sichethatelt ifOasdenon. At the
decreases the discharge electric power of the discharge device (40)
samaefendihg dacthie comerntration pitheIonwchedisch g treansd] part (63) outputs
a control signal to the electric current value set part (65a) of the high voliage electric
power supply part (65) so that the discharge electric power of the discharge device (40)
becomes high (the discharge electric power whose discharge electric current becomes, for
example, 37 pA).  And in the discharge device (40), a streamer discharge is generated at a
high discharge electric power level.
[0112] On the other hand, when the concentration detection means (70) detects that
the concentration of odorous and harmful components in the indoor space is low, in other
words when the concentration of the component to be treated is low, the air volume control
part {64) outputs to the centrifugal air blower (26) a control signal for causing the air
volume of the centrifugal air blower (26) to become low (for example, 0.9 m*/min).  And
the centrifugal air blower (26) operates at an air volume level of 0.9 m’/min. At the same

time, the electric current control part (63a) of the discharge control part (63) outputs a

control signal to the electric current value set part (65a) of the high voltage electric power



detected by the concentration detection means (70). In addition, likewise,
the air volume control part (64) is co?’ﬁigured such that it increases or
decreases the air volume of the air blower means (26) depending on the
concentration of the component to be treated detected by the
concentration detection means (70). CONTROL EXAMPLE [0110]
Referri ext.to Figur. le of ho | ificat '

SO B B P R ecomes

low Q{f{éﬁ&%gﬂgrggegf%%ﬁf Qﬁié? %ﬂ%&%@&i@%lé&ﬁ@ gﬁ{%ﬁ{i%@cﬂﬁ_pﬁ for example,

concentrati the component to 38 betreated, the concentration

5.5 g%:f“‘%%“ﬁa&% %Qgh%yég%é\ﬁc%iq!f@i,igdﬂ-ﬁ%g}{?ex?g?&qag%%fﬁ?ﬁerated at a fow

oncentration to the operation input signal detection part en,

disc%%ﬁ%%%}f%@tﬁ@?ﬂ%%@eﬁ?emed by the operation input signal detection part

e equipment operation control part (62) outputs a control signal to

ro11te discharge;conitol pash(83);ang.the aihviume cntrol R (B4 Wt the

Here, when the concentration detection means (70) detects that the

centﬁ%ﬂrgﬁ_”éﬁ?&%qﬁﬁjom and armiycompan ?ﬂ?}@ép e IRQSRACESice (40)

, In other words'when the concentration of the component to be

are HEARLBHigh.hRA ﬁi\é@&&ﬂlﬁg@ﬂ%@l &ﬁfé&@ﬂﬁtﬁﬁ@ft&@cﬁ}ﬁfﬂgmft@% freated
e

air blower (26) a control signal for causing the air volume of

detceRNiMgR ainblawar R ariQ-heserea-Righ(for £xamnles 6. thedipink oARdivated

the centrifugal air blower (26) operates at an air volume level of 6.0

spedied/RiRe ot samnadings the sladric epaanicomlpadd( 63 0fdhased on the
discharge control part (63) outputs a control signal to the electric current

conMaltiatsat pRsitReay aldhehighl woliagsalectrichpondensupply garbicoiseated by
that the discharge electric power of the discharge device (40) becomes

stredigh (therdisehargreptésisicipoweswndansecdiscChesge etectdcfucienty cleaned and
becomes, for example, 37 RA). And in the discharge device (40), a
purisicdaméreelisghdrgenis gendratéchatiavice can be improved in its energy saving
properties.
[0114] In addition, in the fourth embodiment, both the centrifugal air blower (26) and
the discharge device (40) are controlled based on the concentration detected by the
concentration detection means (70), thereby making it possible to perform an automatic
operation treatment depending on the treatment amount of the component to be treated.
OTHER EMBODIMENTS
[0115] In regard to the above-described embodiments, the present invention may be
configured as follows.
[0116] In the above-described embodiments, by increasing or decreasing the
discharge electric power after the set time (f) has elapsed since the operation of the
centrifugal air blower (26) was switched, the discharge electric power is controlled in

accordance with the air volume of the centrifugal air blower (26) in the rated operation.

Alternatively, for example, it may be arranged such that the frequency or the electric



high discharge electric power level. [0112] On the other hand, when the
concentration detection means (70) dtects that the concentration of
odorous and harmful components in the indoor space is low, in other
words when the concentration of the component to be treated is low, the
air volume control part (64) outputs to the centrifugal air blower (26) a

curnEROYAlRI9pRkERY @Hﬁi{ﬂgatlhgiﬁiﬁlef%nﬁ)ﬁqf fbercanyifvarhals Ql%(%@emine

to become low (for example, 0.9 m3/min).”And the centrifugal air blower
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electric current control part (63a) of the discharge control part (63) outputs

and nGPOHEQLSIBNAlIG S0R SlRSHE SUBEALRIMe Set part (65a) of the high

voltage electric power 39 supply part (65) so that the discharge electric

[01PQwer oftheydisghargendeyes(40)-PecansdJawmine dischargeglestiGe of the

power whose discharge electric current becomes, for example, 5.5 A).

centhiRein thewlincharss device (A)iAsirepmendisehareadsgenesaiediat 8xample,

low “discharge electric power level. [0113] As described above, in the

the Tyt ermbodistensotieainvolumeref henseninfugal alr blawar Z8-andiow, the

the discharge electric power of the discharge device (40) are increased or

disciacreasad-depending Raibeicangentdioprahthe camponeniichestreaied: may

detected by the concentration detection means (70). Accordingly, the

be Arabe ohactivalechaPeries GRIRASPUTHINGY dentfig R eNbRIBE (26) is switched
component to be treated which is based on the concentration of odorous

fromand haghnfet eamporeatsiaithe iNdosoK spaas: caluhe: gengratad Bischarge electric
streamer discharge. Therefore, the air stream to be treated can be
povefficientiyeldaneshandomivifieth wieceky thechinpurficatiogedevied earhbéime of
improved in its energy saving properties. [0114] In addition, in the fourth
streemdrotliniengebothsthel centrifugal firblbvieg (26)nhearthe disatrasgd theviser until
(40) are controlled based on the concentration detected by the
the time the air volume of the centrifugal air blower (26) reaches " the low set air volume
level”,
[0118] In addition, in the fourth embodiment, both the air volume of the centrifugal
air blower (26) and the discharge electric power of the discharge device (40) are increased
or decreased depending on the concentration of the component to be treated which is
detected by the concentration detection means (70). Alternatively, it may be arranged
such that only the discharge electric power of the discharge device (40) is increased or
decreased depending on the concentration of the component to be treated which is detected
by the concentration detection means (70). In this case, for example, the air volume of
the centrifugal air blower (26) is made constant, and by increasing or decreasing the
discharge electric power based on the concentration of the component to be treated, it
becomes possible to generate, by streamer discharge, a corresponding amount of activated

species to the treatment amount of the component to be treated.

INDUSTRIAL APPLICABILITY



concentration detection means (70), thereby making it possible to perform
an automatic operation treatment dé"ﬂending on the treatment amount of
the component to be treated. OTHER EMBODIMENTS [0115] In regard
to the above-described embodiments, the present invention may be
configured as follows. [0116] In the above-described embodiments, by

[OIIih reasigg r@?&{?ﬁﬁ)&gﬂ}fe SR, SleCHA Rewenalier (heRebimeoidumer

s elapsed since the operation of the centrifugal air blower (26) was

air FfEREC R dichatge. sl ectisanuends coToldiaAgcordance with
the air volume of the centrifugal air blower (26) in the rated operation.
Alternatively, for example, it may be arranged such that the frequency or
the electric 40 current value of the centrifugal air blower (26) is first
detected to thereby determine whether the centrifugal air blower (26) has
substantially reached a preset air volume level and then the discharge
power electric is controlled. [0117] In addition, in the above-described
embodiments, when the air volume of the centrifugal air blower (26) is
switched to a low set air volume level because, for example, the
concentration of odorous and harmful components in the indoor space is
low, the discharge electric power is reduced after elapse of the set time
(t). Alternatively, it may be arranged such that when the air volume of the
centrifugal air blower (26) is switched from "a high set air volume level” to
"a low set air volume level", the discharge electric power is reduced
instantaneously. In this case, discharge sounds generated at the time of
streamer discharge are surely prevented from being easily heard to the
ears of the user until the time the air volume of the centrifugal air blower
(26) reaches " the low set air volume level”. [0118] In addition, in the
fourth embodiment, both the air volume of the centrifugal



air blower (26) and the discharge electric power of the discharge device
(40) are increased or decreased depending on the concentration of the
component to be treated which is detected by the concentration detection
means (70). Alternatively, it may be arranged such that only the
discharge electric power of the dischatge device (40) is increased or
decreased depending on the concentration of the component to be treated
C[\# iIch.is detected by the concentration detection means (70). In this case,
or example, the air volume of the centrifugal air blower (26) is made
constant, and by increasing or decreasing the discharge electric power
based on the concentration of the component to be treated, it becomes
SSIb|e to generate, by streamer discharge, a corresponding amount of
W/:lfe@ BB {Sthe treatment amount of the component to be
treated INDUSTRIAL APPLICABILITY 41 [0119] The present invention
provides an air purlflcatlon device useful as a consumer air purification

I devit® aHPHH GAYRINARESE S UBRAEI B Bulichastdsvies for samagtg A fireamer

dlsb‘ﬁa@éla%vt&@eiﬁa1dy§¢haigept¢mﬁﬂmne@levwec@@ﬁwﬂelem@delsab@@ehe dlscharge
devi eneratln a reamer dischar e be een a g

T B A RSt B B OB TN e Ay A et end ai

blqwmwm@upﬁw Idieai’nﬁuﬁ@gapplmrtgsvbdﬁggeﬁt@cbcmﬁi&eneleﬁtmdwjeaméaaaﬂ the air

P r dlstrlb t(? the discha evgce a stdeatplw of air to be
pulil i tlo evme 8111 ag{a. eCo osm B mer discharge, % ({P{né)onent to
reate e air pu ion eV|ce |ng a ecomp05| y

be mmmghmismargmr@ah@mp@aeﬂtrmm treﬂtaﬁbvlghrdhnsimontamed in the
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includes a ISC arge control part for increasing or decreasin

degifessireg e alisehdegp slvstrisf phw i o€ Hai geseleariee b pseridtipRndim ghaa dhe air volume

of YUURS lower means and adsorbing means deposited downstream of the discharge device

and adsorbing the component to be treated which is contained in the air stream to be treated.

2. The air purification device of claim 1, wherein:
the air purification device further includes an air volume control part for switching
the air volume of the air blower means among a plurality of set air volume levels,

a plurality of set discharge electric power levels are set to the discharge control part,

and
the discharge control part is configured so that the discharge electric power is
switched to each of the plural set discharge electric power levels depending on each of the

plural set air volume levels of the air blower means.

3. The air purification device of claim 2, wherein:

the discharge control part is configured so that the discharge electric power is



of the air blower means and adsorbing means deposited downstream of
the discharge device and adsorbing the component to be treated which is
contained in the air stream to be treated. 2. The air purification device of
claim 1, wherein: the air purification device further includes an air volume
control part for switching the air volurd@ of the air blower means among a
plurality of set air volume Ievels a plurality of set discharge electric power
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waqumralchmgmécﬁéiﬁg@re{ehtm@ povist fevels depending on each of the
plural set air volume levels of the air blower means. 3. The air purification
device of claim 2, wherein: the discharge control part is configured so that
the discharge electric power is 43 made to change after a set time (t) has
elapsed since the air volume of the air blower means was made to
change by the air volume control part. ABSTRACT An electric power
supply means (45) of a discharge device (40) which generates a streamer
discharge is provided with a discharge control part (63). By virtue of the
discharge control part (63), the discharge electric power of the discharge
device (40) is increased or decreased depending on the treatment
amount of a component to be treated in an air purification device.





