10 October 2006 1 DESCRIPTION Air clarifying

apparatus and air clarifying nmethod TECHN CAL FI ELD

The present invention relates to an air clarifying
apparatus and an air clarifying nethod in which

negative ions and ozone are allowed to coexi 0 @ctoben2006
concentrations. BACKGROUND ART An air clarifying

apparatus is intended to nmaihtain a confortable

i ndoor environnent by ' air circulation
‘i:?ééc}ﬁ%tlgl;%ﬁ i

using a fan while filtering ndoor air. In
recent years, attention is paid to the effects of

negatj ve jons, such as an effect of i ng, peopl e
F of rihi AT BE BT PRRATT T A T T g@f?r EfERS afethod
stabilization effect and a fatigue recovery effect

(these are hereafter generally referred to as a
THEHMNMMAL onLEdPfect). Air clarifying apparatuses

equipped_w t h negative iqQn neration functiao :
bei 1 TS BA SRS y VR TRE GEAST Tant® SFbrTiEziTg 1T Ying
affiped lisisandant batt eplarighifbnatddndappar shishs rdwdtive
_use the sterilizing effect_of qzone are wel|l known.

iepsevend t h@Z8Kcentst i ofldPY88onetOt hatOP%l¥ked Flor 1ow

cgggéhg%%ﬁggﬁéjs usual ly set to approximately 1% or

nor e, exanple, and this concentration is harnful
to the human body. Hence, in air «clarifying
ozone has not been used positively for

a r at uses
Bﬁ¢ﬁ5ﬁﬂH§Rﬁﬁ3%f sterilizing indoor air using the
sterad i Z{i ROcehieeting 9ppReabhsl 05 AnRtendebBa¢emaintain a

pur pose, in other words, for the purpose of
coifppriedsiag iodostobegnZigggment by carrying out air
circulation using a fan while filtering dirty indoor air.
In recent vyears, attention is paid to the effects of
negative iong, such as an effect of making people
refreshing, a blood purification effect, a mental
gstabilization effect and a fatigue recovery effect (these
are hereafter generally referred to as a relaxation
effect). Air clarifying apparatuses equipped with a
negative ion generation function are being used widely.
On the other hand, sterilizing apparatuses and bacteria
elimination apparatuses that use the sterilizing effect of
ozone are well known. However, the concentration of ozone
that 1s wused for this purpose 1is usually set to
approximately 1% or more, for example, and this
concentration is harmful to the human body. Hence, in air
clarifying apparatuses, ozone has not been used positively
for the purpose of sterilizing indoor air wusing the
sterilizing effect of ozone or for an antibacterial

purpose, in other words, for the purpcse of suppressing



2 bacterial growth, but rather has been elimnated as

a harnful substance. For exanple, Japanese Patent
Application Laid-Open No. 2001-259470 discl oses an
exanple of an air clarifying apparatus in which ozone
generated together with negative ions by hi gHO/3rtokge2006
di scharge i s deconposed and elimnated using a

catal yst. Japanese Patent Application Laid-Open No.

£A00: 140688 (i SC| 0BG eXQPRLES 1P PRl efhiAEhLY¥LAY as a
apparatus Tand an alr-conditioning apparatus in which
hazohel gadestedmee secondarily together with negative

i ons_ by high-voltage discharge_ is, used effectively .for

SterTT 2 &GP rs HEPERE SHppar 5T 0E ed PR 1+ a1 77 orfia 1> Open
NoJOUs el - 9504 1e §08keb¥eboanAnd:i £réfl aAndir clarifying

Antifungal Agents, Japan, Vol. 27, No. 11, p. 713 to

apEr e edfit whichefamaned qeneEa trpetoasthny Fobh negative

. cessj ng _ l_opment; . H N TO HAT

lc%c[ﬁo. :}g} nkgﬁ%o%\%%a%% toaﬁgg!(;%%ea%;é-r %errpggg?% and

elaisnipepesd 2)s hhgchosat=Apatt.s t hapandssc@ssenhe Agfflectation
of .sterilization that is _en h onbi ned use

£1anced b% t he .
Layd BB M neaPTvBOFBRs, CHIR LR HIoE < ABIEonCht 1 1T
o118 608X ShEPEBaLhisNeGRl iMe 4 PAScERG ©ZOREngPaPbBaratus in
having I'ow concentrati ons not adversely affecting the
whirlanobody amhdraioet eqappdentily THeogatdsant wihbemaantive
. 1.s achieyed b king a hint__frqomthe_rep
i Bt B Ea B ABEr T IS pad | LT yeE etV for
stEesentat et iABide | rhendepdararsrie. a canf orddahilteion,
i ndoor environnent fully utilizing a _relaxation

b
Tk bt affed S@yiu%gati% Perd bacdogy alal #R%i Ay tifengal
A erﬂ?é'yﬁaggﬁs §100€x} StNéﬂ".”l.lozgg[‘.e 79 ”Egt 73 hereatter
erilizing éffect or the antiBacterial effect of an

réfidridd@rid Vad oapPar gt unhd Foeharereditridend development
(S%E)I%{TII-JIII\TZIQ% KAIHATSU), Vveol. 33, No. 10, p. 17 to 21
(hereafter referred to as paper 2) disclose reports that
discuss the effect of sterilization that is enhanced by
the combined use of ozone and negative ions, but do not
mention at all the coexistence of negative ions and ozone
both having low concentrations not adversely affecting the
human body and indoor equipment.

The present invention is achieved by taking a hint
from the reports of the above-mentioned papers. More
specifically, the present invention is intended to create
a comfortable indoor environment by fully utilizing a
relaxation effect obtained by negative ions and by
allowing the negative ions tc coexist with ozone so that
the sterilizing effect or the antibacterial effect of an

air clarifying apparatus is enhanced by the sterilizing

power of the ozone.




power of the ozone. 10 Cctober 2006 3 DI SCLOSURE OF

THE | NVENTI ON For the purpose of attaining the
above-nmentioned object, an air clarifying apparatus
according to the present invention is an air

clarifying apparatus conprising a negative i di® October 2006
generating neans and an indoor air circulating neans,

and further conprising an oZone generating neans

DM A e Pkl | -y ntai ning the average

concentration value of ozone being in a state of
bei ng di scharged and scattered in a roomat 0.02 to

0. 05 pm.in an indoor nosphere, and, negative ions.
and Koo G¥on PHRATR e it i o atéove-menstmed
olRNeENt ral i Qi Aar 1l ioMeithg t QERdisls | RAIBAIIARPT to  the

atnosphere. In addition, an air clarifying nethod
PreEwIdi ngnventieonpr edént BAventivn <hawifssing apparatus

confortable i r..envj n i o) .
C?ﬁﬁﬁﬁ%h %iﬁg %%ﬁﬁ%ﬂ#%gaggg%ggggﬂgngaﬁ§ggf%%%IgPiﬁfdoor
ajand cistciulEitigg neleansai rasd tfhattheegatomprishaganan t keone

ozone having the above-nentio qufonce tration are
IS AT 0 MeEHEXi RIVIND aff | 1 ‘Fﬁbsﬁr}rer‘@‘?lﬂ\ﬁ%ﬁnf'ﬂg the

t j : QZ0 S I1de t oye: pentipngdgtate of
T Rt e S S LA .7
besingpngisdbargadsiang scatgadacheifior poopl &l igihg ite 0.05
t he.roo are not produced. A _sterilizing effect or
PRI A i BhctBOPRE o YRRTORT Hher SEhaCTAEL °F n AE cadg the
oddiad 10PNy | BhdS8BolBdRpADEEALHY chaceatiratied e ke lowed
synergistic effect of ozone and negative ions, as ,
tQlegeerbel Hat &t Felepier ADNESPRAESr el biht #EAL B PRet AFF 31T

CDERRL MRy WErgo HoB L E5L ShpTmKhABRCR rvencion
crdatird | Zatbofioethbde dmdlcwr environment using the above-
mentioned air clarifying apparatus and by circulating and
stirring indoor air so that negative ions and the ozone
having the above-mentioned concentration are allowed to
coexist in an indoor atmosphere. When the concentration
of ozone is in the above-mentioned range, adverse effects
to the human body, such as a strong odor causing a
headache for people living in the room, are not produced.
A sterilizing effect or an antibacterial effect higher
than that in the case that ozone is used independently is
attained by the synergistic effect of ozone and negative
ions as described later.

Furthermcre, the relaxation effect of negative ions,
such as an effect of making people refreshing, a blood
purification effect, a mental stabilization effect and a
fatigue recovery effect, can be attained, and a
comfortable indoor environment can be created. Still

further, because of the use of the negative ion generating



fatigue recovery effect, can be attained, and a

confortabl e i ndoor environnment can be created. Still
further, because of the use of the negative ion

generat| ng 10 Cctober 2006 4 neans having a

capability of maintaining the average concentlfdd¢ttoher 2006
val ue of negative ions in the vicinity of the bl owout
port at 200,000 to 1,000, 00¢ pi eces/cc, adverse

ct y or.£(q ts ai ar

e DT Stagh, A 1N see MR the “forage
ccmc&rntht;eitrﬁgamppaﬁ.ataus:ﬁuntegdtfme usels nlJan tdrevi voomeaty of

wher eopl e live. Nega ns dIS r r upt.l
tk{%e)}’e]acj?o '\'7\/ayp°¥‘fonﬂ"he5h¥o%§t 58rt %% g%gegéﬁ% 5/ cc,
ad Wi HENBEARLRE HRANSmagNEdliR CQﬂ&@BH@qﬁ@ﬂd’tﬁfe@& fail
| oners. However, the anmount of negative 1ons
arreemmmgowceﬁe wiezebvellf dosossikieity ebtahe an air
al.xol ec_gor?pasf %Eewgﬁﬁt%%pegggmugg t:ﬂ? L'erl]'fvlronfment
genera e negatiVve ion generating neans
delﬁa@ﬁmﬁ;e]rEr]aiveJn in the vicinity of the bl owout port

is nore than 1, 000, i eces/ c isliable to
at t A4S nd6oE e aﬁﬁﬁeﬁ 1 eo aF?‘?Y t@re away

£RIBCIHHL Mkt SeFRONgAt Stlf'i‘é‘d SETR COPLUCGESH S gfrirating
exanpl e, thereby causing inconvenience, such as

mefeig ,ura;sd the t hericenhrabient tbareatt hewersi ni Hpwsivethe the

port _is lLess than 200,000, pi s/

A e PR aar Chanse M Ih Hy Rigarcratigel? close

v et thasst nghehbowgdutheoiegatd veommmtgeaepahdegt on the
neans, and it is considered that the sterili zi n%

a@wrectgelae%ee@npﬁaeet dhieq neg3telcre owa%ggeaereﬁé g means.

Iié?ﬁ%gb% E%n% o gﬁzeﬂg @leﬂgg?IkM? tROSH Swout port

tal ne IS reason i's judged that a
ismegate vighamonl geﬂ@r @00 ngieeanagchavidngtaieapakibliet yofattach

to indocor equipment, more particularly, to electric
circuit components and semiconductors, for example,
thereby causing inconvenience, such as failures. If the

concentration in the wvicinity of the blowout port is less
than 200,000 pieces/cc, the air flow has a lower chance of
touching negative ions when passing through the negative
ion generating means, and it is considered that the
sterilizing effect or the antibacterial effect owing to
the synergistic effect of ozone and negative ions 1is
hardly obtained. For this reason, it is judged that a
negative ion generating means having a capability of
maintaining the average concentration wvalue of negative
ions in the wvicinity of the blowout port thereof at
200,000 to 1,000,000 pieces/cc should desirably be used as
the negative ion generating means in the air clarifying
apparatus according to the present invention. It is thus

possible to attain a desired effect by allowing negative




mai ntai ni ng the average concentration val ue of
negative ions in the vicinity of the bl owout port
t hereof at 200,000 to 1,000,000 pieces/cc should

desirably be used as the negative ion generatin
means in the air clarifying apparatus accordHﬁbéhﬂ@ber?OOG

the present invention. It is thus possible to attain
a desired effect by allow ng negative 10 Cctober 2006

iéndg Oném?ndo ¢ 48 GOsg M atabd O GPNCRMIAMEIQANS MY not
adversely aftecting the human body and i1 ndoor
adserit spignta £ £ 4 igng 1t laem ch@nan eoguhapinsd | indorle deqoipment .

t the above-nentioned judgnent, showing th
ol di19shilp BBfveln SPneI EOHRAN ITHISEbf t57 obRBRE  the
abbde NS ZOHad PiShedd sEERLAGT 2hBY redticd oh@hith&etween

vertical axis) using the concentration of negative
thenscaseatpatdmst epf Trrege (praphbearkotibzemiabn spfe) and

basjs. of the data inly Figs. 4,. 5 and 6).discl d
SSSFADE LR CREAR: el pisr 17 i0%h A o EARE | the

cSiAPVIOcAsEUSRUhedS taRd Figns?2 4#1 af epaklmeter.  These
escherichia coli. Solid line A represents an ordinary

graphs ad r@sphemed (ohetbenkant s avf onhef dasgafnaismlyorsigs. 4,

thereof is .assumed to be 150 to 200 pieces/cc), and,,
5 s do) i WS B OFpriehies %hOE?Fm%?EbggﬂgrB?p?ﬁei' Fig. 1

r&pncent rt%tiQ9a€£y18§8éEh¥e 41005, 0f anhi ciids 3 0001808s to
pi eces/cc. Broken lines respectively represent air .
esthmsphizi@schhvi ngSol hdel Andi &t weporsentsatinopyrdimary air

atfieRRAT R (G0, 600°BPEEESieh Bhd FB00 DOt RP obBEFEST 19
addiéndd NES OEQer][Et;(ha[Eot h§0§0|ﬂi%déé'}fec%),/‘\ﬁ@ BoltikRt 1ine B
I's, the broken lines, are estinmated I'it nes because the
reft@séwrs onky t helozonemeospbemer at itdre of conogntppmipy of
n%_i?aztg%\g?setdlﬁiggsi cgfl IF‘)'Y '%:Jfbl':i.sA% ,U(S](Sj(?,r&&&o%iferc%@ chce.Se Brcken
lines respectively represent air atmospheres having
intermediate concentrations of 30,000 pieces/cc, 200,000
pieces/cc, 250,000 pieces/cc, 500,000 pieces/cc and
1,000,000 pieces/cc. The lines other than the solid lines
A and B, that is, the brcken lines, are estimated lines
because the data for only the ozone concentration of 0.03
ppm is disclosed in the paper 1.

As understood from these graphs, the sterilizing
ratios indicated by the broken lines and the solid line B
representing mixture gases obtained by positively adding
negative ions are all higher than the sterilizing ratio
indicated by the solid line A representing an ordinary air
atmosphere to which negative ions are not added
particularly and to which only ozone is added. In other
words, it is found that the sterilizing effects of the

mixture gases in which negative ions and ozone are allowed



ratios indicated by the broken |lines and the solid

line B representing m xture gases obtai ned by

positively adding negative ions are all higher than

the sterilizing ratio indicated by the solid line A
representing an ordinary air atmosphere to wifdBctober 2006
negati ve ions are not added particularly and to which
only ozone is added. In oth& words, it is found that

ed NEoSELSL | afén%ogkf eGiah Oéexté,fa?al NEXtWES GasRSs | HsWAkGR as

negative ions and ozone are allowed 10 Cctober 2006 6
tha)snmmakuzrm@ aﬁfecthahtsenedm1m(thaﬂﬂasmﬁgh@% hzghe 1s

sterili t obt ai ned. |n case.
AGeS et T a Tk a0t RS nEegpRg b iflon or
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concentration of ozone is |lower than the

19(:ondé?ﬁ't9rrat| dhest ofdife uSeRCIRISSEent Of HETOES t hased
4ﬁ§§ the present invention paid attention to
om#co Hcentrati on regions conpletely excluded
f r omdrive t atpet sumnenheraM/etitnentpnaaelnpapisrvmmiomolpaid
a'adversely af fecting.the hunan

Fhehe VoL puReOn R Retlat e GROLAES nsemPLetely

eﬁél%d@%fﬁr@sé OPa et €h 8nst @hbhkeziBathiahked @hper and
al most  nearly 50%is obtained at 0.03 ppm that is,

N0 Ao rSsilacesféectimg stheashuman| Yiim Einglg with
t he .concentrati. o) dv I t 0
rees&)ec E‘§ nelg%tézl% nlca,%'OO, BO%% %5 § 'o%g ﬂl‘ﬂéj gépgg, the

pi eces was s
cdr{t&antpmﬁdn mdt vmﬂdmermorﬁemltﬂzmpmﬂoo afonelmost

the concentration at which no odor is detected and
neratly 5@5(5 aaneaéseheedt hat G-93 0reR. ppifatastSet 249000

%%r st,og%ug t COpgentIafd,on atpy g’g' ch &nd  the

|I|2|ng rati 30% or nore 1S obtain at a
comgaitinsican eetceativarisehyof aifO0;0H0 indoor equipment,

that is, 1,000,000 pieces/cc, was set as the upper limit.
Furthermore, with respect to ozone, the concentration at
which no odor is detected and nobody has a headache, that
is, 0.05 ppm, was set as the wupper limit, and the
concentration at which a sterilizing ratio of 30% or more
is obtained at a negative ion concentration of 1,000,000
pieces/cc was set as the lower limit.

However, the sterilizing ratioc differs depending on
the type of bacteria. Furthermore, the above-mentiocned
paper is a report that discloses the results obtained when
the samples of bacteria under test were placed inside a
small chamber and then continuously subjected to an
atmosphere containing negative ions and ozone having
predetermined concentrations for a predetermined time. On
the other hand, in the present invention, negative ions
generated are scattered into an indoor atmosphere, and the

concentration thereof lowers. Hence, it is considered




pi eces/cc was set as the lower Iimt. However, the
sterilizing ratio differs depending on the type of
bacteria. Furthernore, the above-nentioned paper is a
report that discloses the results obtained when th
sanpl es of bacteria under test were placed .nsj.Och’@berZOOG
smal | chanber and then continuously subjected to an
at mosphere contai ni ng negatfbe i ons and ozone havi ng
t @d%ﬁfér 8&1?959?8%% ORef Ofc & PILABIET Bl | 8B the
e ot and, 1 n the present invention, negative
antoiisactgernisaht ef face ssatiened wnem aphéndder flow touches
at nosphere, and. the_ concent i.on.t hereof | owers
NeYRTEYS | 11985 colidY dBFed 10T 6@?&368?131’00%“9‘?tt?acin“teﬁ‘etratlon
o@6ee eballkonEoF hhesisd.ef | bhabngneffiest whichhehe air flow
anti bacterial effect attained when the air flow .
CQ@R*F@SHS neg@dRe | MR nghaorehat i Veey HrggRtive  1on
rﬁé‘t fmggn OG G Sth%H ylg O&lé{:ﬁ@@éédtl n?[‘h@'frelfl&e, this
art TIow containi ng ozone” passes through
cﬁﬁﬂn&mmnﬂﬂyﬁfenﬂ fgemethti ngndeanenand thenpaper in which
dlscharged Therefore, this condition differs

theeCEBRENEFBRLPRSt RS ARG H T chC Prgdeterhined values

atcongeNt ¢ fhéONS AELIBI Nicdicneda gl Rredeher Pard VahHAst be
at all times. Hence, the data of the paper cannot be

apppledddireetiyy tico the present ilnventiom @5 aanmetéer of

cg& ggourse. Fig. 3 is a graph exenplifying the
refationship between the distance fromthe bl owout

portFiqd the igonceryrglh orexdmpleigting itdns. rd¥lationship
experiment was carried _out as descrl bed bel ow. A

bejrirh bede hdvPhanachefgAl ofhegsPARWRES pPRtéd 4nd the
c&ﬁ@%ﬂ%%ﬁ@io@foﬁ MQ%§§DQQ ibhE . si &g %&pe&ﬁ%éﬂﬂ“ﬁééﬁcarrled

wnich was 4 mb m and the height of which to the

owei &8 ngewasmem b@lowhe Booderddraskase having a helght of
85 cm was placed at the center of a workshop, the size of
the floeor of which was 4 m by 15 m, and the height of
which to the ceiling was 3 m. On the wooden base, a
negative ion generator having a flow rate of 1.4 m*/minute
was placed, air was blown out in the horizontal direction,
and the concentration of negative ions was measured using
a measuring instrument (ICT-201A made by ANDES Electric
Co., Ltd.) that was placed at the same height. Fig. 3
shows that the concentration of negative ions, 1,000,000
pieces/cec at a position 10 cm away from the blowout port,
lowers abruptly as the distance from the blowout port
increases.

As described above, the concentration of negative
ions in an indoor atmosphere lowers abruptly at positicns
away from the blowout port. In addition, the capability
cf the negative ion generating means, that is, the amount

of ions generated changes depending on not only the




negati ve ion generator having a flowrate of 1.4
n3/ m nute was placed, air was blown out in the

hori zontal direction, and the concentration of

negative ions was neasured using a measuring

i nstrument (1 CT-201A nade by ANDES El ectric @8 October 2006
Ltd.) that was placed at the sane height. Fig. 3

shows that the concentratioff of negati ve ions,
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bl owout port, lowers abruptly as the distance from
thehe fBloowoyetpor tvelocitasesstAs ddsckihbedadbovielowhe The
concentration,of negative _iops in i ndoo .
L R e A S A

depemiiig pasrt . die adsli ¢ onpft he capehi | ihy whfichhethe air
negati ve ion generating neans, that is, the_anmount of
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owout port t he ow rate, velocity, etc. .
whehn t dheai @ ifd ovilobhe waconeewteest | dmtion the | mggative ion
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tHenst al Fed.c1HewWevAmg t hgpp&PREREt I lison Hhpregahavely 700
tons in the air flowat the tine when the air flow |
PiRee Y fdee P et et iy gt s ecPBRENBEARE @R oL Naf bgr Vicinity

ofS! oW a&aﬁ%ﬂlo%“couggrﬁ rgem ang faﬁé"fl]im_:{gooﬂ he @ fooo to
clarifying apparatus was approxi mately 700 pieces/cc,

1 ,pr0avicded phates hec comegatidbsan afin the Yilownitate odnd the
the bl owut port was in the range, of 200, 000 t

sigeyo8LooBhEi et@Mec, FEGLFd! eds of 5t HOITHIF TR e HIRF the
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the concentration of negative ions at an indoor
squswihEtoraway méwieat  Hhwaygenersthaggaeana | hg APRFSNIgately
7&H”¥£%%é@?ééy and that the concentration is in a stable
state. This concentration value is approximately three
times as high as the wvalue in suburbs and is almost the
same value in mountainous areas, thereby being a wvalue at
which the relaxation effect can be obtained sufficiently.
The above-mentioned paper 1 explains that it is
considered that when negative ions and ozone are allowed
to coexist, they react with each other, a third substance
is generated, and the third substance has a sterilizing
effect. In the apparatus according to the present
invention, when the air flow c¢ontaining ozone passes
through the negative ion generating means as described
above, the air flow touches negative ions having a
relatively high concentration, whereby the sterilizing
effect or the antibacterial effect is accelerated. In

addition to the acceleration, the sterilizing effect or

the antibacterial effect of the above-mentioned third




700 pieces/cc, and that the concentration is in a
stable state. This concentration value is
approximately three tines as high as the value in
suburbs and is alnost the sane value in nountai nous
areas, thereby being a value at which the reldk@ectaber 2006
ef fect can be obtained sufficiently. The
above- nmenti oned paper 1 explgai ns that it is
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generat i ng nmeans as descri bed above, the air flow
g
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anti bacteri effect 1s accelerated. In addition to
attttmiza@@ed:@lhecfonvel‘hebﬁtiehe%zfargtceﬂect or the
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ions is stabilized at approxi natel 700 pieces/cc,
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ort. is thus esfimte
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air is circulated and stirred using the apparatus and the

method according to the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph showing the relationship among the
concentration o¢f ozone, sterilizing ratio and the
concentration of negative ions;

Fig. 2 is a graph showing the relationship among the
concentration o©of ozone, sterilizing ratio and the
concentration of negative ions, a graph similar to Fig. 1;

Fig. 3 is a graph showing the relationship between
the distance from the blowout port and the concentration
of negative ions; and

Fig. 4 is a view showing the configuration of an

apparatus according to an embodiment of the present

invention.




vicinity of the blowout port and the concentration of

ozone in the range of 0.02 to 0.05 ppm it is

considered that a sufficient sterilizing effect or a

sufficient antibacterial effect can be obtained,

provided that indoor air is circulated and stil©gtpber 2006

usi ng the apparatus and the nethod according to the

present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 is a graph showing thg relationship anong the

concentration of ozone, sterilizing ratio and the
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how t.h lati hi p. tr.ati of _
zor R ToPh PR et 8 BRalPnE S BREGR ar g gion will
bl e dVErdPNSe1Gw gr aph sinilar to Fig. 1; Fig. 3is a

graph showi ng the rel ationship between the distance
from® h&ig onwdut poreradd Lhedeshgbatesdtibpe opody of an
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nfigurati on of an” apparatus ac ing to an
neefdotirarefdbn ogehbeappesentthdthveetie vanced OnEghohee 2006, an
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siﬁﬁﬁ?%ﬁfaﬁaﬁg al BiEh9s éPUnu@?fﬁ%$ﬁi%§ﬁ§%g§ &Sct Dén (not

aratus. The body rat us
shawrol, pertat.es aand hegaknvdnlet gerer @& and a hdtowout port 7.
gener ates negative jons, an & ozone generator 3 that

It REMA S 0z oREME R arf 4 ISFIGERTES 25T 5 controller.
TIRAU ARG Wby Ao R & PQW@&u§HBQEyw§€Etgogagﬁo%witch; an

shown), etc., and has an inlet” port 6 an owout

ogmyratin lseciddint i dor nonenahgs GB4iPHHatee a negmitieve ion
géﬁgggégéeE} the ozone generator 3, the fan 4, etc.; a
timer setting section; etc. as necessary. Furthermecre,
the remote controller 8 is also equipped with an air flow
rate adjustment operation section because the generated
amounts of negative ions and ozone are changed depending
on the air flow rates at the generators. Although filters
are provided at appropriate positions in the air flow
passage from the inlet port 6 to the blowout port 7, they
are nct shown in the figure.

The structure and shape of the body 1 of the
apparatus are sgimilar to those of the indoor unit of an
air conditioner. The negative ions and ozcone generated
from the apparatus are discharged together with the air
taken from the inlet port 6 from the blowout port 7 into
the room using the fan 4. The fan 4 is used not only for
blowing but alsc for air stirring. However, if its

capability for uniformly distributing ions and ozone is

insufficient, auxiliary fans may also be provided



The renote controller 8 is equipped with a main

swtch; an operation section for turning OV OFF the
negative ion generator 2, the ozone generator 3, the

fan 4, etc.; a tinmer setting section; etc. as

necessary. Furthernore, the renote control | erlBOctober 2006
al so equi pped with an air flow rate adjustnent

operation section because thé generated anounts of

gag.gja% i ons d changed idep i ng4 th
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2 usang t haef amzbnelhegdraraktdrs usedapat @hlownf orseparately.

bl owi ng but also for air stirring. However, if its
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10 Cct ober 0 11 separafely. The apparatus shown in
diswhdigrir e tihe agenexahpie fofs aat ygerudtanre s ipnsvhitkd both
on the ceiling nd etter C designates.a ceilin .
ot et heefRgser 60 on TSR PaeI e B n g s i ve
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used as necessary. In Fi % 4, the negative io
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generator that sinultaneously generates negative Ions
gans-azone? by aadr @ma ozone generator capable of generating
ozone amounting to 20 to 30 mg/h is used as the ozone
generator 3. However, in the case that the room is large,
multiple units of the body 1 of the apparatus should be
installed, and they should only be used properly depending
on circumstances so that they can be controlled
collectively or individually, for example.

At the time of the operation of this apparatus, after
the  apparatus is operated <continucusly until the
concentrations of negative ions and ozone reach desired
steady-state wvalues, a necessary coperation time period is
calculated according to the size of the room in which the
apparatus 1is installed, the capabilities of the negative
ion generator 2 and the ozone generator 3, the flow rate
of the fan 4, the disappearance rates of ions and ozone,
etc. Then, setting is carried out so that the necessary
operation time period is obtained and so that the negative

ion generator 2 and the ozone generator 3 are operated



di scharge, the generator has a structure in which both
generators are integrated. In this enbodi nent, a

negative ion generator capable of discharging

negative ions anounting to the range of 200,000 to

1,000, 000 pieces/cc at a flowrate of 1.4 nB/W@@glaber 2006
is used as the negative ion_ _generator 2, and an ozone
gener at or capable of generatfng ozone anmpunting to 20

idQ {iyé&hf gsed ﬁélﬁﬂsugzgnss fgereLahey . 3. THWEWhting
In the case that e roomis large, nultiple units of
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operation states of the negative ion generator 2, the
ozone generator 3 and the fan 4 are controlled according
to the results, without using the above-mentioned
calculation.

The air clarifyiﬁg apparatus according to the present
invention has the above-mentioned configuration. When the
apparatus 1is operated, negative ions and ozone are
discharged into the room. Simultaneously with the
relaxation effect of the negative ions, the sterilizing
effect or the antibacterial effect of the third substance
generated by the synergistic effect of negative ions and
ozone is attained in addition to the effect of ozone
itself, although the concentration of ozone is lower than
the concentration of ozone used independently and although

the concentration is low enough not to adversely affect

the human body. Furthermore, the indoor air is stirred



ions, in particul ar, disappear abruptly after

di scharge and the concentration thereof is stabilized

to a nearly constant value as described above, even

if the negative 1ion generator 2 is operated

continuously, it is considered that no probl i @ebes 2006

froma practical standpoint., Wen it is necessary to

mai ntain the concentration of negative ions and the
witONCepLE AL @ 106, 104QRe @i gPNehanicanval Ues ad ta MY¥sult, a

al so be possible that sensors for detecting the
coefspavible todeoent eatviigenmeng |gmn abtedreatsd .t heWhen the

results o he detection are.fed back,. and that the.
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according to the results, wthout using the
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Precifg sereerirente aBothprget ersiitest 9 Bonpapers 1 and

it f | t,hou he c e . LQn of 0zo ' -
2 1Ehe  ped R A ARSI P e B o DT OB Sy e
wand pbsddbpe tbe comfdmir attiien isffent enofighthet tpresent
, adversely affect the human body. Furthernore, the
IYRYor°™ir is stirred 10 Cctober 2006 13 while being

ci roplat gehpsiibdhe frakd. Ana redd t raddaxation effect

confortabl € i ndoor environnment can be created. Wen
vaties deeegiti iy twairdividgaveral Iki additfichipodsysitdsed ions
aéé‘ég@ to disappear easily. It is sometimes difficult to
uniformly distribute negative ions and ozone in actual
practice. Furthermore, variations are apt toc occur in the
measured concentrations of negative ions and ozone
depending on measurement instruments and measurement
conditions. It is thus desirable that the above-mentioned

values are not precise values but are assumed to be

approximate guideline values.

INDUSTRIAL APPLICABILITY
The present invention is particularly suited for air
clarification in houses, offices, relatively small

workshops and the like.



l'iving roomof an ordinary house in the case that the
apparatus according to the present invention was

operated were conpared with those in the case that

t he apparatus was not operated, the nunber of days to
decay was increased in the case that the appdi0s0gtober 2006
according to the present invention was operated,

al though such scholarly prét¢ise experinments as those
reported in the papers 1 apdrwg Wwere not be able to be
carried out. Consequently, It was possible to confirm
the effect of the present invention. The way people

feel about the relaxation effect varies greatly in ,
indi%idﬁ&l%@rlﬁléﬁﬂfYFBﬂ,aHE@EFFV@ :@n§°m§FéS&&91ﬂ?gatlve
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Oct ober 2006 14 CLAIMS 1. An air clarifying

tapnamtdls ¥1)aromteey mfmrgpite®R:  ion generating

R S T A L
wieraiabiddiy Hedmiinial nidly tegee@id@f means (2) has a
capability of maintaining the average concentration value
of negative ions in the wvicinity of the blowout port
thereof at 200,000 to 1,000,000 pieces/cc.

3. An air <clarifying method for <creating a
comfortable indoor environment using said air clarifying
apparatus (1) comprising said negative ion generating means
(2), said indoor air circulating means (4) and said ozone
generating means (3) having a capability of maintaining the
average concentration value of ozone being in a state of
being discharged and scattered in a room at 0.02 to 0.05
ppm in an indoor atmosphere, and by c¢irculating and
stirring indoor air so that negative ions and the ozone
having said concentration are allowed to coexist in an
indoor atmosphere.

4., The air clarifying method according to claim 3,
wherein said air clarifying apparatus (1) to be used is
equipped with negative ion generating means (2) having a

capability of maintaining the average concentration wvalue



concentration value of ozone being in a state of being

di scharged and scattered in a roomat 0.02 to 0.05 ppm

in an indoor atnosphere, being characterized in that
negative ions and the ozone having said concentration

are allowed to coexist in an indoor atnospherid Ogtober 2006
The air clarifying apparatus according to claim1,

wherein said negative ion géRerating neans (2) has a

a LLL f i Nt ai.ni_ng,.t rage n I 0
S e L R e g R L i s
2pwra00 tthereod 0@t 0 @00 DOed 6cd, 000, 000 pieces/cc. 3. An

air clarifying method for creating a confortable

i ndoor environnent using said air clarifying
apparatus (1) conprising said negative ion generating
means (2), said indoor air circulating neans (4) and
said ozone generating neans (3) having a capability
of maintaining the average concentration val ue of
ozone being in a state of being discharged and
scattered in a roomat 0.02 to 0.05 ppmin an indoor
at nrosphere, and by circulating and stirring indoor
air so that negative ions and the ozone having said
concentration are allowed to coexist in an indoor

at nosphere. 4. The air clarifying nethod according to
claim3, wherein said air clarifying apparatus (1) to
be used is equi pped with negative ion generating
means (2) having a capability of maintaining the
average concentration value 10 Cctober 2006 15 of
negative ions in the vicinity of the bl owut port at
200, 000 to 1,000,000 pieces/cc.




