1 DESCRIPTION Air clarifying apparatus and air
clarifying nethod TECHNI CAL FI ELD The present
invention relates to an air clarﬂfying appar at us and
an air clarifying nethod in which negative ions and
ozone are allowed to coexispggtrEpMeQENcentrati ons.
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apparatuses and bacteria elimination apparatuses that use
the sterilizing effect of ozone are well known. However,
the concentration of ozone that is used for this purpose is
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 using
the sterilizing effect of ozone or for an antibacterial
purpose, in other words, for the purpose of suppressing
bacterial growth, but rather has been eliminated as a
harmful substance.

For example, Japanese Patent Application Laid-Open No.
2001-259470 discloses an example of an air clarifying
apparatus in which ozone generated together with negative
ions by high-voltage discharge is decomposed and eliminated

using a catalyst. Japanese Patent Application Laid-Open No.



2000- 140688 di scl oses exanples of an air clarifying
appar atus and an air-conditionin% apparatus in which
ozone generated secondarily togeéther with negative
ions by high- voltage discharge is used effectively
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DISCLOSURE OF THE INVENTION

For the purpose of attaining the above-mentioned
object, an air clarifying apparatus according toc the present
invention is an air clarifying apparatus comprising a
negative ion generating means and an indoor air circulating
means, and further comprising an ozone generating means
having a capability of maintaining the average concentration
value of ozone in an indoor atmosphere at 0.02 to 0.05 ppm.
In addition, an air clarifying method according to the
present invention creates a comfortable indoor environment
using the above-mentioned air clarifying apparatus and by

circulating and stirring indoor air. When the concentration



3 of ozone is in the above-nentioned range, adverse
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negative ions remaining in the relatively close vicinity of

the blowout port is somewhat dependent on the amount
generated using the negative ion generating means. If the
concentration in the vicinity of the blowout port is more
than 1,000,000 pieces/cc, dust is liable to attach to indoor
equipment, more particularly, to electric circuit components
and semiconductors, for éxample, thereby causing
inconvenience, such as failures., If the concentration in
the vicinity of the blowout pert is less than 200,000
pleces/cc, the air flow has a lower chance of touching
negative ions when passing through the negative ion
generating means, and it is congidered that the sterilizing
effect or the antibacterial effect owing to the synergistic

effect of ozone and negative ions is hardly obtained. For



effect or the antibacterial effect owng to the
synergistic effect of ozone and negative ions is
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3,000, 000 pleces/cc Broken 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 broken 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



negative ions are all higher than the sterilizing
ratio indicated by the solid line A representing an
ordinary air atnosphere to which negative ions are
not added particularly and to which only ozone is
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However, the sterilizing ratio differs depending on
the type of bacteria. Furthermore, the above-mentioned
paper is a report that discloses the results obtained when
the samples of bacteria under test were placed inside a
small chamber and then continucusly subjected to an
atmosphere containing negative ions and ozone having
predetermined concentrations for a predetermined time. On
the other hand, in the pregent invention, negative ions
generated are scattered into an indoor atmosphere, and the
concentration thereof lowers. Hence, it is considered that
the acceleration of the sterilizing effect or the
antibacterial effect attained when the air flow touches

negative ions having a relatively high concentration occurs
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As described above, the concentration of negative ions
in an indoor atmosphere lowers abruptly at positions away
from the blowout port. In addition, the capability of the
negative ion generating means, that is, the amount of ions
generated changes depending on not only the concentration in
the vicinity of the blowout port but alsc the flow rate,
velocity, etc., of the air flow. The concentration in the
indoor atmosphere is also different depending on the size of
a room in which the air clarifying apparatus is installed.
However, the concentration of negative ions in the air flow
at the time when the air flow was sucked into the negative
ion generator after circulation around a room and returning
to the air clarifying apparatus was approximately 700

pieces/cc, provided that the concentration in the vicinity



velocity, etc. of the air flow The concentration in
the indoor atnosphere is also different dependi ng on
the size of a roomin which the7air clarifying
apparatus is installed. However, the concentration of
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stabilized at approximately 700 pieces/cc, because the

concentration is hardly affected by the difference in
concentration in the vicinity of the blowout port. It is
thus estimated that the sterilizing effect or the
antibacterial effect is attained collectively by these
factors.

As described above, the data of the paper cannot be
applied directly. Furthermore, even in the low-
concentration regions completely excluded from the targets
in the paper, that is, the concentration of nsgative ions in
the range of 200,000 to 1,000,000 pieces/cc in the vicinity
of the blowout port and the concentration of ozone in the

range of 0.02 te 0.05 ppm, it is considered that a



thus estimated that the sterilizing effect or the
anti bacterial effect is attained collectively by these
factors. As described above, the&ata of the paper
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to @sedhadi e e HIRRNAS PVt IdNENHO BorRRRE MUDEH of
FOR CARRYI NG OQUT THE | NVENTI An enbodi nent accordi ng

to Q¢Eﬁ?ﬁ%%e#ﬂn$hV%m1ion will be described below. In
Fig. 4, rmrg_rq s AeS}RALERWIRG MY InfBYuration of an

apparatus. The body 1 of the apparatus incorporates a
nerRpARa N apeerding to tatatemaimans ofeddle PEGSEHRS
an ; » generator 3 that generates ozone, a fan 4, a
coﬁroi &Y

BEST MODES FOR CARRYING OUT THE INVENTION

An embodiment according to the present invention will
be described below,

In Fig. 4, numeral 1 designates the body of an
apparatus. The body 1 of the apparatus incorporates a
negative ion generator 2 that generates negative ions, an
ozone generator 3 that generates ozone, a fan 4, a control
section 5 equipped with a CPU, a power supply section (not
shown), etc., and has an inlet port 6 and a blowout port 7.
In addition, numeral B designates a remote controller. The
remote ccntroller 8 is equipped with a main switch; an
operation section for turning ON/OFF the negative icn
generator 2, the ozone generator 3, the fan 4, etc.; a timer
setting section: etc. as necessary. Furthermore, 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



section 5 equi pped with a CPU, a power supply section
(not shown), etc., and has an inlet port 6 and a

bl owout port 7. In addition, nuferal 8 desi gnates a
renote controller. The renote controller 8 is

equRREd W A g%\f«eetz%or%n RP@ﬁ@ungnfﬁf-‘@ér@rh:f@rprovn,ded
turning OV OFF the negative ion generator 2,
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Secix Céﬁ % A% GRS HAhoutUDher Mr @helyhareeABteshown in
0]

contr er 8 is also equipped with an air flow rate
adjtis fdmunsper ati on secti on because the generat ed

amount s nqfe NRYAYINGJ %%1 Andpezere taepeRgndeds the apparatus
depending on the air 9 flow rates at the generators.
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are shown separately. wever, for exanp t he
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integrated. In this embodiment, a negative ion generator
capable of discharging negative ions amounting to the range
of 200,000 to 1,000,000 pieces/cc at a flow rate of 1.4
m’/minute is used as the negative ion generator 2, and an
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 sc that they can
be controlled collectively or individually, for example.
At the time of the operation of this apparatus, after
the apparatus ils operated continuously until the
concentrations of negative ions and ozone reach desired

steady-state values, a necessary operation time period is



of 200,000 to 1,000,000 pieces/cc at a flow rate of
1.4 nB/mnute is used as the negative ion generator

2, and an ozone generator capabl® of generating ozone
anmounting to 20 to 30 ng/h is used as the -ozone

genef AhPlathd HUWeMRTind to the @R bhakhkhecbROdhi Ghich the
large, nultiple units of the body _1_of the apparatus
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. orgerami dromdtedad gt sed thete iy segeEival dey, ggnerator 2
G Ahe U BPY 1294 lopelired ‘iﬂltét:ﬁ@.ttently or

' accordlng to Iﬁ% size of the roomin which
appanﬁlwqwhmﬁsalneemssﬂré’ capabs| B@t‘ésn@fsh‘h‘éld only be
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SO tth at nece )ﬁt Qper %thlo%ri 'bg_e coﬁ%ﬁgﬁq_elds 33 agngo be

obtalne Site “nég e Pro rator
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L peTEes SoataRc A o it 361 BRREHGRSSE hat no problem
st dirketrich & PRI ANStaRdpodatye as descrl bed
above, even if the negative ion generator

oper at ed W& iifudds MpcesEary ESn@P&@Fé&ntHQF ﬁBncentratlon of
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is necessary to naintain the concentration of
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Co%%gg{iféegﬂ %Jtli%%h Jdon TR 1390 nke sReSSnkkg11Ral £8AEOERe

f or e respective concentrations are
i ngEesulsd, otfhazthet Wetection are fed back, and that the

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 clarifying apparatus according to the present
invention has the above-mentioned configuration. When the
apparatus is 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



results of the detection are fed back, and that the
operation states of the negative, jon generator 2, the
ozone generator 3 and the fan 4-are controll ed

according to the results, w thout using the
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values.

INDUSTRIAL APPLICABILITY

The present invention is particularly suited for air
clarification in houses, offices, relatively small workshops
and the like.



measurenent instrunents and neasurenent conditions. It

is thus desirable that the above-nentioned val ues are

not precise values but are assuhed to be appr oxi mat e

gui del ine val ues. | NDUSTRI AL APPLI CABI LI TY The

present invention is particul aiphymgui ted for air

clarification in houses, offices, relatively snal

wor kshops and the like. 12 CLAIMS 1. An air

clarifying %&p%&§t%ia&lky@ﬁgpébﬁhﬂgtﬁggQﬁ?V&ompﬁﬁSLng negative
gener ati ng neans oor air circulating_ neans

( 4)Eong g rEerEtiag @@ﬁﬁﬁ|é?hgaaéoh@dg@ﬁeﬁaruﬁgrﬁﬁéﬁgl%%)means
havigg %naaﬁs%@tlhlefry c%ﬁpﬁbﬁlh@' BiBHet B8nBY¥8ERAHE means (3)
concentration value of ozoné in an indoor atiosphere .
at hevdng @ @a@QbEQWﬁyzomeélatalenagut?ﬁngvaﬁﬁaﬁaﬁﬂ%aentratlon
ACGANHNG £t @ LIl Enn) ap \i’ﬁﬁESEnaEE\bngSg@t h¥€0. 08 to 0.05 ppm.
generating neans as capabi [Tty of maintaining

the aver @geThenedmt carrdfyiayuapperakegaeroerdbng to claim 1,

B T
f ocaprbatlilty afbmnﬁotaabheg thaoeveeﬁGErgnngﬁntnéthgn value of
Sab% %%&v%'%rh%y&ﬂgtﬂepé&éﬁﬂitgz}f gg?gﬁiﬁhgﬁtsﬁbﬁt thereof at

Ve 1 on oor
C|Q@@h@ﬂ@ngonéaﬂﬂog@DOapdesaBdcozone generating neans

(3) havi ﬁncgggb ES}ng%ﬂgaﬁgkﬁéai9§0t9§e$¥fﬁ 95 comfortable

concentrafion v an in

at indedr bnv&r&ﬁmppumaadnbysahdcahatcmgrmﬁglaglappngatus (1)

i ndoor a accordin

o EoRbsTsingtrain Bkt e upt SRpPRYtLRaRethe [8) ) Daatd

beluaedrlslrequmnpedtmnghmasgatwve and gapdratong generatlng
|n|n

AV BFRRS K3cbRTIEG: BncorrbeloFy REGRRLUEATBAYS) Fhie average
VI@bﬁbbﬁtQ&thBﬁ khoweUb £PBEbnat iA08n008dobe 4t06SpRePe at (.02
pleceS/85 ppm and by circulating and stirring indoor air.

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 value of
negative ions in the vicinity of the blowout port at 200,000

to 1,000,000 pieces/cc.



