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SPECI FI CATI ON  CLEANI NG MATERI AL, AIR FILTER, AIR
CONDI TI ONER, HEAT EXCHANGE ELEMENT, AND HEAT EXCHANGE
UNIT TECHNI CAL FIELD 5 The present invention rel ates
to a cleaning treatnent material, an air filter, an
air conditioner, a heat exchange el enent, and a heat
exchangi ng unit. BACKGROUND ART Conventi onal exanples
of catalysts that can be cited as photosen conduct or
catal ysts include: nSPECIEMGAIEKONas represented by,

f Lfan] ide _strontiumtitanate, zinc

crplg G REAFRRIAL SR Pt R e oYtk S mécBiaver
phot ocat al ySEEEMISNTSOVDIBOA B EXOYHANGEOREES, such as

. C60; as well as nitrides and oxynitrides consisting of

TECHYIGA FI¥JDP et al s. If such a phot oseni conduct or
YeSht ihSonk; I i for _ex | e .
el ekt P8 % Menllo b Blna B00R e e, g
conditioner, dbeat exphpnget dhemert vad alhesttexclnmging unhe val ence band
' ' to the conduction band, and positive
BA(Hﬁ%?QS%Q%%l ate in the val ence band, and el ectrons
genee@lofal dxaibRs dBcAAPEHLOTan bEited AsShdldsemichfductor cz(ijtalysts

oxi dation reaction easily occurs on the val ence ban

includes jpggal oxides, gs rapeageried by forexemplentitenivin oxidse stroniumrtitarate, zine

. ' . ' ' te, 1f ain
oide S99AP B, 318 o DL SHIRAS ol BB B Gymrppg By s
such apbiot el asaitddes aod oxgmiaides tonststingof teyitionuseala If such a

hem t.i t hat t ti [ h
photosG R o oA B384 ety IR (101 Sempe HESHIS D) ey wren
energy GERGIHIRA S bhPgapathied Uie BB B tBAIPIRE ST RE 8GR td e

the vicinjty of the 20 photosem conductor catalyst.
conducfine papch i Rasitive heles senerate prtbp velpcehanchand eleeirans gererat in the

| conduc?d_?.eAé%l RaNt, AG RLELEHR ?eba:sﬁoﬂ Qﬁl{(l;}? Béc#sedﬂtth%g?lexﬁ:% b sr}ccli% apde

fields because the a Ity sep 0Sem con
reductipmregftiontessityoocautsiondhe/condsaensiden Burtimhgare] & this laeke IXCRYS water,

) g LRSS A5 g et

reactiopthat genadats wttive dxype, bh o MFLLIIDE) Ound D L1H @fFh, R Rve

. [ [ h 2 I
OXygm(pa;otocataIyt|(_: apatite) that 25 strongly adsorbs

BRIARSeSip ¥eriave O62apis sybtiances presantyingbereiciuity ok thef  an

photose%ﬂ@éﬂdh&oi/\éaﬁlyé%_t her atons (e.g., refer to Patent
Docunent 1 and Patent Docunent 2); and, actually, the

duidsnially.dhere ey froblamric ¢hat theispgadf dek. cldAATHgNFoREGIMENTTiclent in

o SRRSO S AR S SR 2L, i

organicgg%ﬁtdrggﬁg éﬂoﬁlﬁmﬂl’ﬂ #1868 tieoprobRA], wedt is@ArrdRly in progress to develop
a catalyst with a photocatalytic function (hereinbelow, referred to as photocatalytic apatite) that
strongly adsorbs organic substances by substituting some atoms of an apatite with other atoms

(e.g., refer to Patent Document 1 and Patent Document 2); and, actually, the adsorption

- performance is improved.

PATENT DOCUMENT 1

Japane_se Published Unexamined Patent Application No. 2004-2176 (Page 8)
PATENT DOCUMENT 2 -

.Tapan‘cse Published Unexamined Patent Application No. 200_1-302220

. |
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_1 DI SCLOSURE OF THE | NVENTI ON PROBLEMS SOLVED BY THE
| NVENTION Wth present day particle size control
technology, it is extrenely difficult to nake the
specific surface area (surface area per unit weight)
of a photosem conductor catalyst apatite 5 larger than
‘that of a conventional photosem conductor catal yst.
Accordingly, if the speed of the cleaning process for
IHSChDSBBIE@Fﬂﬂﬂ&[NHEbﬂﬂ@ehlconductor catal yst is conpared

ProB{ Ny SOy S R IRV EGR a1 & (S Tnlerior to the

fWithBfesent Hay parBfle @Rb 86dtroP fechitfo ﬁsfseéﬁtreh{é}/yetﬂfﬂcﬁﬁ td Make the
provide a cleaning treatment naterial that exhibits

Spemﬁe FUEESE AGa Esiaes wpa peramnitiveightefa nbetosemichaductsf cetalyst apatite
s GRHEILA AU SRS SPERAERGHOE cALR KBl A MReg ot

cleaningqrages foga tonanfiomas phcﬁe;qamctondﬁctdrh@tailyws ra:bmpﬁred svna that for a

oS ELSLET SER L LB 00 e e
Fuis bh 66 a0y oF thd fi€senSRCQRRA Y pld@de 'a%'le%ﬁm@ftreﬁtﬂ?ent materlal that

phot gsem conduct or catal yst are O.
exhibitylswrRREFaPaEY Heldh SYRSHOT totthas of 2 é@ﬁfﬁ&tﬁqnabdrqttbscme@n@ictqrmtalyst

MEANYRORISOLVN GRS 8 E_@?ﬁ] gt al ytic function are Ito 10

min 15 di aneter. ernore, the "photosenm conduct or
datiednyrgt tteahmend imatdriab hagdeléing tomtfakt as;xdcdeﬁthe #svention is a mixture of a

phorosFRATAER SRR e bR b RS e

second@r@&;@@fé&@ QO PGSBS HELIP afBd. ?ltcy ?bim fdiameter. In addition,
represented by full erenes, such as Cho; nitrides and

the secendani nartidessofdloragiatitei thg has a phcamsltalytm;rﬁumtoalasq 1 tnid um in
s OB or R B B S b B Pl s,

 represchidd &b, foncxahpie; titinAme o Be, 3Radtivine fitaWAi€ 2 d bxided fun@ ¥ & ife, and

some of the cal cium atons of a cal cium hydroxyapatite
iron oxideCarkqpBesop phasesemisondugterpatalisisatompresmitisg yafutleremasi gk as

Ceo: mtﬁHé‘srhnﬁ%xhﬂﬂm%&(%}@ﬂgﬁ of t?antsﬁ'oﬁ @ %d n]ifa J&%hdt'ﬂg\%%l on,

eanlng treat nent naterla u e o
photocmmco@emam Irduthtmn Gaptitey thiat kel aq)heioeqjaiytld: Amttiat" hoadn ae

apatltes%%{r fflﬁ ol Z g%gegbgtgﬁ 8&}]{;1}1&%3&%& 3 %&cmm%ydroxyapatlte are

substltlmaloi/ﬂsﬁmmﬁmiblﬁﬁ asing atedhniGle ROk 8¥ iohRecipaps bet ween the
ﬁg | ar ge- sj zed secondalr%@partl cles of .the apatite that
thisgs 69%@59516%% thestrapng ircatmesbmaicrigl iy a mixturesof the

photosdRB&shldRéiSr dafa Qﬁd e %%:ité’ ﬁ1ats %Sphgﬁ'éatggﬁo ﬁg@{l%.ﬁohgequenﬂy, the

reaction si ar tO ose O a“conven
Small-sxabd)se@g@ﬁrrxcmddea erthtpltcdeSpMQonductta'cbdtalysomteﬂ the pdyis between the

e t it h ot
ange-sig S Fond e 289 e P R B T neeapingly.
possiblamdroatd at6ies sitedorephbRBatalytic kdaeticH SRl thdse ORh B8 Ventional '

mat eri al can exhi hit cleaning capacity superior to
Phofosef%%?pdmmrac&%n%ﬁ@ GHen. imthipvige.dhesmatih aﬁhaogdxas e aheipgatalytic

function, specifically adsorbs, for example, bacteria and viruses. As a result, the cleaning

treatment material can exhibit cleaning capacity superior to.that of a conventional

* photosemiconductor catalyst.
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- 2 Avcleaning treatment material according to a

second aspect of the invention is a cleaning

treatment material according to the first aspect of

the invention, wherein 10-35 parts by weight of the
apatite, which has a photocatal ytic function, are

m xed with 100 parts by wei ght of the

phot osem conduct or catalyst. In addition, the apatite,
vmr:lcmihgseﬂmpﬂtammw adeptding fournetermanaspdcs othebivention i 1s a cleaning

e D AR s P B SO S TBE by i

of the @ﬁﬁtea{vﬁﬁh Yekea @bt&dﬁ%lyti@'f@ﬁ&i%ﬁ MArE RIRELAGHIR 1008HaRS ¥ Weight of the

is 100 parts by weight and has secondary
PhOtOSﬁEFPF@%CE% C?tﬁléfﬁt byadditin jthe gpatite) whishrhagiaafretoeatalyiigfunction, is
ATRLER 1883 £ ¥t Wei ik MBS the oxi dative deconposition
nuuepspee ¥ ?H'$¥ ® 2ef§ dehyde by the apatite that has a
pheeowafiahed thet theoxiditor desdmpaisition sp@d of dretasethifichyeie hithe

photosg 10%({1 gf,olg %S’cﬁﬁfetg}% E é%]é]@t%gg‘lf {7%%13 E%t@rh%lrs g??]éncga@y ég’ug]]g%s a@t are

0.1to le’ pitElh @iimetdr, ik Bﬁ)raﬂﬂfatel}efohf‘ﬁﬁlei‘ﬁﬁ% oﬁldameg&ﬂ%@sjﬂﬂn #eed of the

function, wherein secondary particles are
acetaldgp}@ﬁ@yélpe apgiite that hegp pliotdratalyoe fpmtl_og, wyickvsi I§A paxss byt weight and

s seo AR PRFINEERAGS Do FEME W Sigmelf?ei ot or . thr cby

i théikssbarg of the ible@adH, MY-I5 etk BY ReidiBbEihb gﬁautér fRhShafbxi Ng
ratio is 15 derived fromthe oxidative deconposition

Photocaéﬁé%ﬁmaftl% Wéﬁfetwcwmdzﬂétmlwgl hiéa b} pwde diaystertape wiwed with

t t tlc function
100 00 A En {10 RS P IR 688K Sl SH L in RO e
to 1.0 papai dlﬁxﬁetblh &ierdb&@ar&ﬁiuﬂh@ﬂﬁﬁﬂéa&lmgtttéﬁmﬁém fiatedial. TBRGhikiMgFatio is
I el ds .a higher processing performance

~ derive ’H}%é)g ye ompgqatug;(%)ﬁ?ﬁ wtiojgh heahptgsemiconguetor egtalyst to the

apatite fh@\.ehds akfotobiaftic hl?l%u&ﬁgﬁd WBRIGL Mis8 1%}&%0 Torm of thei he

phot osem condudct or cat IS use

. acetaldtzhyéghy thy aparite K@ahmﬂhomatalyrtla furexibi, kit ﬂllﬁmﬂlmll gields a
i RS EASHT S .t oGO et i o

the caselm]hcﬁ'éma:hl)aﬁ@plﬁdibdéﬁndoﬁd@t&rhﬂafaqjys@i%ﬁﬁ&i AREorliiaglyl 1h¥ %Iéﬁﬂuﬁ@
treatnment, material according to the

treatmep IP%‘?“*H F%@E%a‘eﬂmﬂe@aw SUREIQriQ that oloreonygisioadln t he

photoseﬁi%@ﬁ&ﬂ?éﬁ@ﬂﬁ%‘m or catalyst is titaniumdioxide. 25 In

hi s aspect of the invention, the photosem.conductor
éazleamyg treptsment mataiielmedirding dea thlideaspdct ot inventiconds d eleaning

' f
e KT T—————

photosepni@@endtor dawyst Isaitani@n dokelecome the probl ens while
cost i ncreases. A cl eaning treatnent

u ressin
ﬁéﬁgﬁmﬂct %Fglz%wa?q%@nt the Rhetpsemiepndupiareatalyst isfitanipmeliosidm The

| titaniund dioRd€ haRkaRnt 3Rt ﬁe&ﬁ%ﬁﬁ%@taﬁﬁﬂk ﬁflét@ganﬂg&ﬁ mﬁbf‘&t&l?st%

first or second aspect venti on erel
Conseq@gﬂy,ﬁh@present invention can overcome the problems while suppressing cost

increases.

" A cleaning treatment material according to a fourth aspect of the invention is a cleaning

_treatment material according to the first or second aspect of the invention, wherein the apatite,

- which has a photocatalytlc function, is tltamum apatlte Furthermore the "titanium apatite"”

23
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whi ch has a photocatal ytic function, is titanium
apatite. Furthernore, the "titanium apatite” 3 herein
is an apatite wherein sone of the cal cium atonms of,
for exanple, calcium hydroxyapatite are substituted
with titaniumatons by a techni que, such as ion
exchange. In this aspect of the invention, the apatite
that has a photocatalytic function is titanium
hereinapat dpatite Wieeeil sdrdb it afleit RorBOGY, RE coaspIb,YeaRiBR BY@8xyapatite
fr.om cal ci.um hydroxyapatite using the ion 5 exchange
are subsHesl pvithy fignipar aé%%g}’ B FEChRquH guch as ippexchangehest cost
parhio bERACE HRRMGhHRAZHE Eﬁité fRatnab §¥>ﬁot9cé?£1?&c°ﬁﬁﬁﬁér¥i£ bifanium
_ function. Consequently, e present 1 nvention can
apatiteg{/eq ilampmmpalife sansbe edsily prepanep fossialuune bgdrokyapasiasieing the ion
RGN 2 or dj to.the fifth aspect of the,
exchar yftlod, W4 Sy BEBEI RS g ot vkt RERTee adious At thr
have aghotocalalpiic functioiy ConeqaaRigCthe pfesdnt Giventicil cah ok &d@Re problems
hil fourth aspects of the invention. 10 In this aspect of
WhIle PRREPREPST 1BH2€he air filter supports the cleaning
tA et Hﬁé}‘tac&ﬁfﬁi% kthe rAHCRPE: BEhE ShvARYor vg%&%gt i Onﬁ&&leﬁfiné P&itment

first throug ourth aspects of the iIn
materighgpepading fr any one pspest ofithe fiist theough donrévespdsits oftheineartiong
' j I . f air filters.that support.
SPRIEL VIR b LA oBl ol 5y R

accordingeladyi @respaatofthe firg through fstdth &pRACHT BE idvﬁﬁti%dﬂ F@ﬁhﬂehﬁﬁﬁtly,
tothe fift

e rises.an air. filter 15 according.
this air JlShan e Ribil i eRipg paSHY SFRFriOR sl aisilis th¥eupport a
conventiBN PhbtOfbmitdHuatof cAQpgi tioner conprises an air filter
according to the fifth aspect of the invention.
Borrdeendivionsr aceqriling e pixthoastiéct obHihe inveationeoonippises an air filter
5 [ ' . ior to that of an air
accordlggﬁg@% ?%trl}%?&t%ggt:txﬁlsnzlgﬁg({%onvent i onal
i thi omseait 0 Othe irotentior aﬁeedhiymditi%n&e?tnpﬁmfhﬂmﬂﬁslr ef®@Mding to the
according to the seventh aspect of the invention, o
fifth asgﬁfgﬁéfﬂ? 59“511%- EP%%?HP‘H@Y; this it ronditippar san erhibibe eleeningcapacity
superioR yth@ T aR SR @6 diAdnek Bt filek 8o 2h RN pf AWt ATREGL csdﬁaZ}flst
the invention. In this aspect of the Invention, t
Weiset exebangn glemenearsnding tp thersesenh adpectioif Hy intvengibmeupports a
leani S =qr.dl | t~0f .the, first
cleaninf AR pACHTACREk o APorE AP HIAS koL role aspocts of the
inventi@onsequent |y, this heat exchange el enent can exhibit a

R TR B R
materiaDRRbEHR GO IMCAsPbct @ﬂ;@lm&tthmegmgahh SR Re R ntAtibn,

according to the eighth aspect of the’invention
Consequegitlyy thisdisatexplange elementosg exbibi asivaniag caradity supediot foghat of a

3 i t Ln.thi t of th
O LT

Shetangmngmgenit ntcoadiog talihagighth dshet s£the Mvan@GP&BipriRés a heat
exchanée%?erﬁe%‘( ggctolrcﬁrrllg tocf‘RQ Sevanth ra]tglloe%i ofI tHéi: ISIIVQH?ZIaC)El. exchangi ng unit -

In this aspect of the invention, the heat exchanging unit comprises a heat exchange
element according to the seventh aspect of the invention. Consequently,.thi's heat exchanging unit

can exhibit a cleaning capacity superior to that of a heat exchanging unit that uses & conventional

~ photosemiconductor catalyst. -
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30 can exhibit a cleaning capacity superior to that of

a heat exchanging unit that uses a conventional .

phot osem conduct or catal yst. 4 EFFECTS OF THE

| N\VENTI ON The cl eaning treatment material according to

the first aspect of the invention can exhibit a

cl eaning capacity superior to that of a conventiona

phot osem conductor catal yst. The cleaning treatnent
EFFEGES&HFEHIHEﬁ@ENngNto t he second aspect of the

fb ion can 5 exhibit a, cleaning capacity, superior

mgfreaimeahpaictiplgatrdisg se hedisicspretict the inyentionyegn exhibit a
cIeanmEh:“apﬁdﬁ?@ﬁ;beQﬂ;r td @&t TR onvEAtiSAl ghm@%ﬁ‘ﬂ%ﬂd Sof &téfb third

aspect "of the invention can ver comnme e probl ens of
tTHhe clpapiva reatmentmeicsal aﬁmrtimgswﬁprsmd mgpecosfithe invention can

exhibit J]cﬁ%aﬁﬂl%fec‘za ctTtR Su Celrlo? Fc} tﬂ%t ({f rﬁg:%%%gﬂ?a}qg)hotg%leﬁmo&@ﬁgtr lg:i%agyst
tThe chaning erstneht mbﬁrlﬂraﬁ&&ﬂi&igIt@tlﬁl’ﬂlﬁltcpz&.pmlof the invention can

' sSuppr essi n i ncreases. 10 The air filter
QVEI‘CO%@%R}P%YD? o ﬁﬁé’r‘?sFIfttlﬁveég%‘é’Pﬂ%WPPFFéSlP& GRshincEAseEan

epHRicRbding tl%btﬁﬁﬂt ReteBARBCI Mg tSHR 5B asP&t Bf‘ﬁk iRfen@h can

air filter that supports a conventiona
overcop theawebiems afithe prase anventien whifthsipaiessiog e tnlcmams

f. t h |
L Y TNy I —
superioa ¢ thetufdh tairdiles thabh atppbme;sc@véﬂfﬁﬁ@l’ﬁhow&ahmonductor catalyst.

ot psel conducto ca aI . 15 The heat exchan
gj?lg A fen Et&qﬁr a@ﬁ)@c[l{l&tott %51 ho%ﬂoaﬁ gmentgﬂn SR gxhlglt a cleaning

- capacitl BYRAbE @Nh&JT af % cBAditicher ﬁ)la?@sréb ROoFRRAS Al Yh % cftgbggﬁdoﬁau&&

that of a heat exchange el ement that suppor
catalystonvent i onal  phot oseni conduct or catal yst. The heat :
g% ect of th
| n%g%ﬁ Ig%%ﬂgg@éigm%ﬁ%g{o%lﬂgt tglg trs]%]vrﬁ:rdﬁca% eézg?ftﬁg wﬁ%t}on clanf,)éhlblta
cleaning kiagtacity supetiento thatoliaherit egchanid elémadt this 8pparts a conventional

, Photoseﬁggﬁp“ onal. 20 phot osem conduct or catalyst. BRIEF

BT A% THE DRAWNGS FIG 1 is an external

aht ey exchafy¥in®h @@ccahr HoRRNGEhtAG i
enbod] n}énta gynié—z G | éng;r? exp%de%ﬂéﬁ%@%ﬁg}vﬁvcoﬁmma

cleaning panagity SLavﬁamato\ﬁhaﬁ pf # heat e¥cheeging nis that ¥ Bgmypnticnahn

Ph"“’“Q?S Haoyéa%yy]y%that shows the. structure of an- el ectri cal

arge pa on the 25 airflow upstreamside. FIG

‘BRIEFSQE‘\}CRI;PHONEEHHE DRAWINGS shows the shape of a

?; garrer |sch e el e@%rode FIGS& ) 1S top vjew
§ dut PP Ve of BE e Fleaterar<obiiag s B embpbgnt.

5 () 1§ﬁ0§i§)1(ﬂféd%§ﬁ@fetw@fl oSSR a Qén%%ﬁ @fechanism.

FIG. 3(a) is an obllque view that shows the structure of an electrical d1scharge part on the
airflow upstream side.

- FIG. 3(b) is an oblique view that shows the shape of a streamer dlscharge electrode
FIG. 3(c)is a top view layout drawing of the electrical d1scharge part.
FIG. 3(d) shows an aspect of streamer discharge.

FIG.4isa schematlc block diagram of a control umt

FIG 5 is a detail drawmg of a preﬁiter
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FIG 4 is a schematic bl ock diagramof a control unit.
30 FIG5 is a detail drawng of a prefilter. 5 FIG 6
"is a cross sectional enlarged view of a fiber that

- constitutes a net part of the prefilter. FIG 7 is a
partial side sectional viewof aroll filter. FIG 8

~shows an air filter and fibers according to the
present invention. 5 FIG9 is an enlarged view of the
fHIeS isecarass deaignil@nlabged piees o fibar ien tomttutdslaG@eflfari & the
sinmplified view of an apparatus for manufacturing the

prefiltery yor according to the present invention. FIG 11(a)

IIaGa7 GaQti=3 §iak k@Rshal Vie@Moof roft feschar ge part. FIG
&ag shows the shape of a discharge port. 10 FIG 12
éroa‘fﬁI@ntarré'tl’fetmﬂgﬂmﬁsawwdlqﬂtoﬂmamwwmtlamt ivity
t | a i at | te.over the
e e e S R G R
dﬂﬁp’éﬁ iea stodifiel G'ie&C@ﬂaalapparamafdrlmanhﬁetcﬁlﬁ*mg kHeafibetlBcording to the

oxi.de and the titaniumapatite of the sane weight.
presem#f“@“i& is an enlarged view of the fiber according to a

rH!Gl f1(H4s @61@%’4e6t1&n5)v1e&%f5'd§cﬂa§gd§arﬁn external oblique

-view of an air conditioner according to a nodified
&Xeni(® showy the shape pba dischargomitt. que vi ew t hat shows t he

IHESH) g?h A %a‘f%? tﬂﬁ%ﬂ%@é&tﬁﬁ?& aﬁﬁéﬁy@ﬂhﬂ% lﬁndxtlde and

accor 0 a sec
titaniuny jiapatité bvedr tishidevgichlsarfacetzeeéanal structure of -the tot aI

SR AR AT B e nRE Al ey oG Ripxide and he

titaniurh BpR1tO8f the bdmkCvbight, of the total heat exchanging unit
according to the second enbodinment. FIG 19 is an

XS I&déal eiteed weviobbetliber acoresting toremodified example (B).
{:
G e Ly B by bPeL e XIS 10l B35l ano
(C). of a partition plate. FIG 21 is an obllque vi ew of

EG BT o Be B oo ﬁgé@e@;‘f;ﬁ%ﬁ' e Wb eet Ofhepeing uni
accordlﬂétd @se@ﬂncﬁéﬁdﬁfdﬂﬁémom ique view of a str earrer

%Ilé Clt}'allsr .'9 top view that shows the internal structure of the total heat exchangmg unit
according to the second embodiment.

FIG 18 is a side view that shows the internal structure of the total heat exchanging unit
according to the second embodiment. '

FIG. 19 is an exploded oblique view that shows the internal structure of the total heat

- exchanging unit according to the second embodiment.

FIG. 20 is an oblique view of a partition plate.
FIG. 21 is an oblique view of the pértition plate.
FIG. 22 is an oblique viéw that sﬁows the structure of a heat exchange element.
" FIG. 23 is an external obl1que view of a streamer dlscharger |
EXPLANATION OF SYMBOLS '

12 . Heat exchan_ge element

34 Plas_ma'catalytic_ﬁlter (air filter) -~ |
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EXPLANATI ON OF SYMBOLS 30 12 Heat exchange el enent 34
" Plasma catalytic filter (air filter) 6 40 Air cleaner
(air conditioner) 100 Total heat exchangi ng unit (heat
exchanging unit) 847 Mxture (cleaning treatnent
material) BEST MODE FOR CARRYI NG QUT THE | NVENTION 5
<FI RST EMBODI MENT> ( OVERALL CONSTI TUTI ON OF AlIR
CLEANER) FIG |1 shows an external view of an air

- 40 cAirahkener4dr tdhditionsr)used i n one enbodi ment of the

nt invention, The ajr ¢leaner 40 maintains a
100 g%f@%??@ﬁ? g’SSHP’éﬁli‘ﬁaY?iﬁh%“rﬁm&.)‘iﬂ”@uri fying the indoor
847 aulixturd Qel@ingf 1Rtk MRt Lial)a bui | ding or a home, and
t hen ventllaﬁhgﬁ t he i ndoor space with the purified
BESTMODE KGR GARRYINGRPTACHE IMYENEMN casi ng 60, a

<FIR ' | chanism 70 (refer to FIG 2), a control
| s\’leﬁit&dﬁf)(gﬁ{l\?iﬁ

uni efer to FIG 4), and a filter unit 80 (refer
(OVERALEI@NSTITUDNSNIOEAKR GILEARNKRY OF THE Al R CLEANER)

( SI NG 15 The casing 60 constitutes the outer

Tt MG Rl 1SR S AR aF CHSROTARAhAl bt Heoreffembodiment of the

presenMi@ritibat i on mechani sm 70, the control unit 50, and the
filter unit 80. The casing 60 conprises a main body
pdepirgieagerdOmainiging asaméiriab ropm elpirdunBEDYy PARTFingHke indoor air

. ' : r.surface s ion. .
ot or BB ESB3 b Eh ERE 863AEPSL AALIEE o
The airaisangrot(t coffprisdsheecasipp 60, svantiftien sschdndsm POGEfeBbB AGA2) Beontrol

. ide.s e suction. ports 6 re substantially
unit Sof(éeg?ré?lgffﬁ%ﬁ agaéﬁ-’it“ﬁb'é“"t ﬁ)a{reéb@ﬁ?lgnze)t he indoor air into
(CONSTIEURNT GLEMENTSQOF IMIA BRICTHOARER) f Y the indoor air
therein. The upper surface suction port 63 is provided
(1) CABIN&he front surface side end part of the upper
SHE AR | Lt i ch ds the sa
_surface %COBV%EF %ﬁmtgﬁg&%%r\?v&gﬁtf glp]?c?}rt %geridg ’ %nrd;%n%lé’?ﬁhe
ventilatitmemedihdeismii0f the eorstrod tihiv 60 polttise Hider anie 8. Fidicasing 60 comprises a
., openi.ngs, .2 erejp,one is provided to the left side
mamb%(ﬁ'r 5[(':}’3 a&ﬁ&%ﬂ\g‘gpa&lﬁl]@‘ is provided to the right side
A. MAINIBIOIDE PA®T t he mai n body part 61. The bl ow out port

65 is provided on the rear surface side end part of
T Re MgRady $ait £ cempiises Ao UpRHT AUIiksgpugsiontpos 53, Siteesusfaomsuction

ports 640'hd R8Idw A7 pbs 63 IRARRERrfk0L su@li@%cﬂg&o Md the side surface suction

ports 64 are substantially rectangular openings that suction the indoor air into the air cleaner 40
in order to purify the indoor air therein. The upper surface suction port 63 is provided to the front

surface side end part of the upper surface of the main body part 61, which is the same surface to

~ which _the blow out port 65 is provided. The side surface suction ports 64 are a pair of openings,

wherein one is provided to the left side surface and the other is provided to the right side surface
of the main body part 61. The blow out port 65 is provided on the rear surface side end part of
the upper surface of the main body part 61. The blow out port 65 is an opening for blowing out _

the air from the air cleaner 40 to the indoor space after that air has been purified.

B. FRONT PANEL

'The front panel 62 is provided on the front side of the main bo'dy part 61, and covers the

" filter unit 80 th.at is installed inside the main body part 61. The front‘panel 62 comprises a front -

S
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the air fromthe air cleaner 40 to the indoor space
after that air has been purified. B. FRONT PANEL 30
The front panel 62 is provided on the front side of
the main body part 61, and covers the filter unit 80
that is installed inside the main body part 61. The
front panel 62 conprises a front -7 surface suction
port 66 and a display panel opening 67. The front

surfacs suctiere pors 6€ tidandipplay piftl oenthg 67UIDBE RAtisaHhAs suction porl: 66isa

that |s provided at substantiall

: substa{lthai yggﬁ% N afab gﬁt‘tlelrlllig s provigled at %gﬁgqltla@g thgeenten patt ofige ¥ront

panel GMdl sDELRAE tiR ihddR bR ihth Sheddir clgdn@@ﬂ? Thé grsplgp ?alijéé éﬁénﬂ}llgeq’l is

anel - openlng 67 is provided so that a
PrOVIdS%SO thpti acHsnlay pAnskifs sdirhl indigeyssdddater, & hklbleffmmmmms ofiike casing
60. Of the casing 5 60. (2) VENTILATI ON MECHANI SM The
ventilation nmechani sm 70 sucks in the indoor air via

(2) VENTILATEONOVEGCHANISMhe upper surface suction port 63,
the side surface suction ports 64 and the front

f t t f t h :
AR RS A e

 surfacesantion i 631 tHE%\i?dbadilrf‘ééB shetioiPndr 6R! QMR oM Bubhe s'u&‘fkﬁ:ﬁ:ort 66),

dblS|de of the c sing 60, and is constituted so that
and blqws b air Fom the Blow aut pexi6p aBerdtihasibeer pirifiedeThaeentitstion rnechamsm

70 is plﬁﬁfde§ oR the iffbr sRB o?ﬁl%%gﬁgé @ Qag@ b (f?ﬁ&lt[lﬂe{l ts? ﬁ}ay{}]le SnddD: ait Bt is

addition, as shown in
suctionae ahem & spetiaroprstsi 68 e64, &6 assesmhtomph THe faing uait 80. In addition, as

shown }{191{1@ ,IJZ gé}% ?(Tnuﬁa on\x;tgerzgh%-g}-sg]? ﬁ g?l'taﬂnfjlq%%% I%(?tgr iﬁaqd?ﬁ,%qnp@pon fan

72. Thenmntﬂatlomﬂndlz is Botatfonelly@ivey byaRY fa8 iRk Y AR nm}eﬁ&etﬁ&%f which is
s used as . the fan notor 71. A centrifugal

froquenty Gortio o b ot F50RGr G B PREIen Fator 73, A c@Yri ENTROs used

as the vehdildtid@n 2br cl eaner 40 further conprises the control
unit 50, which conprises a mcroprocessor. As shown

_(3)CONH"RQIGUN4T ROM 51, which stores, for exanple, a

and __vari,ous and RAM 52,
TRk Seallt 90 KM E el L I e A D v g st
m1cr0pmuessmrgAQﬂlop1mn #3GI HBROMI5E, WHIoK st6fes ot @xa‘iﬁ]ﬁe @QBA%Aprogram and
i on,. various sensors, such as a

it
var loustl’élli?ﬂ@?e&% ERAM, §éyrw15§1 tCEPREFHStOS, Jerrmxempley yariablps during

processBigsire 881IROEd BPthe *bMArdI @ARSEL €d to the control unit 50,
i nto which the detection signals fromeach sensor are

Inpdditiopdvariphesatoers, selnsor tefieraane sepafidea hivaiditgserisot $1, and a

dust sen%ﬁrnﬁe Q}{er gfartxjeg[eze é Ithre cvc\)ﬁniirc?]l unit 50, in’cg,\»{]'u{’;fa1 t}} Sdelge‘rgé%? ég]t%agsn%?/m gach |
sensor aserpetteddlisd duspsdrksenss oaﬁ (ihea@r@ﬂi&%rtﬁ?ef &dn@érﬁ’x%ﬂ&?ﬁf ?drré%imple

in the r. et eg the anount of |
dust by pradiating a}f lpﬁr@iﬂ-\ceg 15 3 \}qg oy Wehishi g ecattered by smgke dust pollen and

other particles contained in the air, and detecting the amount of light that reaches a hght

recelvmg device.

Furthermore, the d1splay panel 56 is connected to the control un1t 50. The display panel

" 56 is constituted so that, for example, an operation mode monitor information from various

sensors, timer information, and maintenance information are displayed, and so that the operator

can externally view such mformanon via the d1splay panel openmg 67. In add1t10n it is poss1ble _' '
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Furthernore, the display panel 56 is connected to the
control unit 50. The display panel 56 is constituted
~so that, for exanple, an operation node, nonitor
i nformati on fromvarious sensors, tinmer information,
and mai ntenance i nformation are displayed, and so that
the operator 30 can externally view such information
via the display panel opening 67. In addition, it is
to cons;jmm:s it displayBpdnel SBomis 4 ligiie ctyle) dispipy paheRan QJEIﬁ Br Whéhdisblay

uid crystal, disp|lay panel, an LED, or ot her di spl ay
elemergf g‘ﬁﬁvﬁ I§SX %mL\EPtIlo“aFg‘ %0 ombi nati on t her eof .
FfthBER &YB) tBe cdnt®! RS0 ﬁlcoﬁme'c{edﬁﬁ tHeSaCABRESE Sld %;ﬁl %d?)@rol the

fan notor 71, and can control operation o

- operatiga of Bese dayicgs iacaerdanse wiithh forfesrmplz athp bpsratiduenf dhparsert dndrihe

detecthﬁszHﬁof*ﬁ?&@zﬁ.ﬁL%& 5 detecti on resullt of the yarl ous

Sensors UNIT The filter unit 80, which is
(4) FUGFERIUNIT i nsi de the casing 60, elininates fine
rti.cles, ontained in . the indoor air that is
gﬂ’&ﬁ%ﬁ&%‘t 3% Which iF R éﬂ[}étuil%f#? B® Fesingdd, elgninags finggarticles
contaireH @Whelifddok &r tht 1ststi&10fnbdl {rB¥ia W siciRR FoPRE] @626 % s shown in FIG.
refilter 81, an electrical discharge part 8

2, the fﬁ’f%%@ &9 spwpprises p prefidter 810 agglectzical dascparas part aataaihystqcctalyﬂc filter

- 83, and; ai]}lylﬁﬁ'ﬁa g‘a%alyt}—c.hﬁltt{ '84t”ﬁ{e ﬁ’l{élr hm? 90 18 c tlel tgcl)'l {hﬁp thg 3@%}{)} aﬁr that is

. ndoor Suctioned
suctionpd irt wia @8, subdon (Gts [635@1@ 66 bhwseulouigh ﬁw iffediod efthofiltdrhmit 80,

vl B e S TSP B S B 5,

and thefpldsher catidytic fARdg4.he plasma catalytic filter 84. A
PREFI LTER 15 The prefilter 81 elim nates, for exanple,

IR tlvely | arge particles of dust fromthe air
[ .
e SELERA KO o ShPRIAR, ke Kl g gun o e i
that is suetionsdrinto 84Ocaaing 66 bjf tlenentlbfiof meéleinisko7(: e 51)eﬁ1t&"m dd@dprises a

net parS gt Bt (it of Rl B herngt iy 0 Whiehss spmentous resin ne

made oVVB&l§ BBy lehOfheRKARBY, foferfdd B %E pbl, \Wledetd, 363 ample! écﬁﬁ;ﬁ?&tﬁgly
dust contained in the air sucti’oned into the casl ng

~ large pagtieles of dustcogtrinediip e aww@rgﬁm thereasings60 adheten dn addngm as

shown fnrﬁb &, Qﬂéﬁf#r o Bork Hﬁltégetfl 21‘6) c&rﬁ § gc?re 3 Iﬁag (’V%ICh is made

810a, whi ch i's mad e
of PP, agd 4n eWﬂlqnmg lsyardd é, waifich fsenazhrwtlﬁ%amAPPJ A; lvisibehe lighy haty thpey

hot oc t L 812 and catechin 813 ar
photocal 3 1 a8 S 815 e ipPged o B Cheonie RHEO g e fhathgy are
exposedEK)FtB§ gid side. "EH&GH.@ME 11§lhtd§y typB @hMb&dthl sl d elude® Yol XREiple,
photocat al yst 812 includes, for exanple, titanium

t“amunb%lé% whiFdR Bhofoqarbysiscia nelipiaddyi sible tightaensticlbyinatps vibises and
bacterlal bt&lﬂtas ﬁﬁ%ﬁi al?d fn[%&%g @éht?ﬁhécyﬁxeﬁ)r %Qﬂp@é tﬁggﬁs? ha?aa‘h%ﬁéggo f?;fse net

un i m cr obes contal ned |

_ part 81¢. ﬁatechmhepmtypc)oﬁ frdyphetol apdiista Ghbric ﬁ‘aheﬁ:hl for d:)&m(pl‘be epicatechin,
'epigallocgtgtr%l&l eechgEeX@ hen@qﬁ: geplgal?ocgteghm gallatg rE!;rcecgm deactlrvates viruses

exa
and suppresses the fertility of bacteria, such as fungi and microbes contamed in, for example the

| dust that adheres to the net part 810.
B. ELECTRICAL DISCHARGE PART
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epi gal | ocat echin, epicatechin gallate, and
epi gal | ocatechin gall ate. Catechin deactivates viruses
and suppresses the fertility of bacteria, such as
fungi and m crobes contained in, for exanple, the
- dust that adheres to the net part 810. 30 B
ELECTRI CAL DI SCHARGE PART -9 As shown in FIGS. 3(a),
(b) and (c), the electrical discharge part 82
p4is sﬂnowpaﬂx FIGS: Gy (b§3 esd (cAnhoOglpastal giseheed faa Féhdipally comprises
and st,reamer di schar

t
an OPPS?IE%? ?‘H'ff ng% IOHFFPéIOHdBffé&ﬁgmé PEEERY dlisgharge %ﬂ%tr%ié@aﬁ The
opposiig ab&rddd a2 Raasmétaﬁﬂh't@ it W@S@%WC S Va%% m%?ﬂe'cﬂ& afid'd

conprises real electrode parts 822a, unction
compriggpysal glcivadd Barts 822 vildhdinesive, substentiallphs amedléctipds apd a plurality

of slit S ST Pndrel, e BRI s R A0 BT abaReT S ogisation

wires 832 breatisposidsqotae dirfiow hbﬁreamrsﬁdeﬂw thidspipbsiagreisteRle @R 2 Mi@thermore,
osi n, electrod Fur her nor e at this g0|nt

at this SRR Prs Do ey §21 18 Sioppd YpeysEs eahipe e eRR AL prode

- parts 8202, BOIGAGRAL edeR &iniRtiBE MI%(*QI 1@1%[1;1@(1 1§@r§afor b 'rﬁlh%rﬁlameter

each ionjzation wre is formed from fo

. tungstegivirepanyl i #eadas a d[iquh:gg@ e]ﬁcﬁmdeeThemﬁmamgr chs:édrgagleatrode 823

comprlgégg:fé%g&%em&é ?tharaﬁﬁi ee TJ]S }ordgsgs %Zgic%(:hegcﬁ% glgel 5 tg’zgg 15 ﬁxed

rrses e
so that éli:entbsianf@ly&ﬁtﬁbgon@mhtsmﬁdép@nmhg eletipsiie 182 8284l Burfiliot@6re, as

so.t-h I s substantiall rt.hogonal to its,
o B35 R S BBt 8 San ammare
side of &l&@ﬁpodu? dtbdaodé 822. Pﬁ;ﬁﬁeﬁ{d&@ A0Rs bk CiasQGnRk ﬁfsEﬁ ?@eiﬁztrode

i sposed on the airflow downstream sid

823 is dppeerd seghaticach nesdls elpproderia3bloppenss ene oftha ltq:alselgmuodc parts 822a

fth & a L g6 scharge el ectrode 823 is disposed so
© SC%E 1&3 nee%%e el ectrode 823b opposes one of the

Felalhermbmcﬂle@@powél&tl&ﬂé 822 dihl thé idnhaatioppes $7) of the electrodes

. h I de 822
521,573, S R e o IR M S SSASES 125

passes Brotigh SdPrefaiey 81 IMoebardfe b ﬁ%‘%&@&é ¥2 aSBdtleamer discharge
articles of dust suspended in the air that passes

electroger23 gefive thegsngrater activatprsgwhiclvereswpplicd to hphetpprosicengluctor catalyst

' supportﬁﬂgqgfef e aRRassB i G 18 i ﬁ@‘g?%c}hg%ﬁ%?@%&na&kn% tf'il'fege %lectrodes

serve to generate ac are su
in detait. 0 a phot osemi conductor catal yst 20 supporti ng fllter

 orrolRia b RE DT ARFEDNZRRISHBETS Heo% %% copos ne

ma«;m(ga&oﬁ&ge ik Ghbre ATl GRHERE: iMfiERiof Wikl iszveﬁ& ﬁe @eaq Slectrode

ssed between the ionization wires 821 and

parts 8%2%51 t%@ Fleetricgldlischyge pat B2 2 elastricgbdisharge iy mnera@ndémhmegéhe

' electrod@é‘gil 82> a0 BLECHe égl%{ ang élzecllﬂ%stgﬁ pags &ﬁpe,eeﬁt%l{l] :g%%{f?tdg\gn , 822

he 25 el ect rodés a‘resu
are posmwdy Ehdcged: Euttthqnme@, thetcherged thize isahpgited cetewadAia th8 28t parts 822b,

and is C%th(ésﬁﬂglﬁfd Ye%fFP%Jg(? Par o1 %Ugls:tlf’ll{llct‘ep E{Er OZ@F%UEE gtg{)gﬁldadgitmn at this

. time, the viruses, bacteria, and the like contained in the dust are also charged, which raises the -

30 -

efficiency at which titanium apatite (discussed later} adsorbs those viruses and bacteria.

(OPPOSING ELECTRODE AND STREAMER DISCHARGE ELECTRODE)

- 10 -
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and is electrostatically adsorbed to an electrostatic

filter 830 (discussed later). In addition, at this

time, the viruses, bacteria, and the |ike contained in

the dust are al so charged, which raises the

efficiency at which titaniumapatite (discussed |ater)

adsor bs those viruses and bacteria. 30 (OPPCSI NG

ELECTRODE AND STREAMER DI SCHARGE ELECTRODE) -10 If a

df & divelragee Wﬂagtag’éelcxﬁncatyethatns cfdnthampht dirext creent, ektengptirg, current,
rnat i |.sed is

or put bt Nesa e o Eet dhneiee RSk 5 B tinvpontngarcode

822 in ﬂ%léchﬁaptﬁlﬁﬂﬁi'g@g)am 82CthER 8 StreaBre? dis&afééhels %lerﬁ';@&éd Betveen the
i scharge part then a streamer disc arge is

electroé@nfg;ag o apehonEdn FIG S(d)eTlas; if G@eeangr iscarge isgenespigdyn low

: temper‘aﬂré: ﬂl%n%‘ dig l)rocﬂ;l?é@m thd e1&u3da SQ%E%edﬁe?& R EEmicte. this low

gener at e tenperature piasne i s prodiced I n
temperpinee @hwmea genemtes dilglcspmd@edlnoeﬂi donsFerchbendwadicald, bich ak bydroxy

. <lenperature ates hi ed el ect.rons,
radicaly, TR 35 K GieR ARG & S3i1e0 It Ryiodey et apclocules.
Furthemsor#y@hdse astivardes ire damiell @lodk Qsth(tBIEI RS aRidrb b@ﬁbh@d%gﬁa :
and water nolecules). Furthernore, these

I
Phoms%i"}‘f’ir)‘%fg‘smgatélﬁét SHBPtRETHEr$Ag with the airflow and are
FURRerhRek, Bl st RRIRRALIRRE Ek&é?ﬂlﬁ;ﬁﬁigg &?#l"fgvlél%tan eﬁatb'lé‘&

filter 831. 10 Furthernore vators
decompgsingeand dyoderighmgemetl grygahe:\mdﬂsctﬂm;dsmh @s empmblae, alxiehydes and

. [ deod mal |
ivoss RS 5L OO R0 OB Sl 6L e

supporﬁngrlﬁlaarrseﬂ in the air, even before they reach the

| (C)PH%%% ”d“Ctor cat al yst supporting filter 831.

1‘5&. KEIER| LTER 15 FIG 7 shows a parti al
T‘I@ SSshekeh 'prrﬂﬁl cr\‘fvbses\%tﬁ{naf New B?ﬂlte%‘ﬁ%@rt%fﬁ/hg fifthd dﬁEV\;Ehég 3.
ar oun

ghotocata tic filter 83 1saro
Photocﬂtt@lm'@ft lt@‘f83f15 h vl armendewhigh 2 langtht dfdilmmmuaterialin tsheumnaaht of several

e BB B P02 By e
photocgikigti©fidra3 Ee f)ill{l)dd@lhd G &S diﬁféd l@@rtﬁjblh:hﬁ? thead cfﬂhﬁ? dheti ed

rei can en be cut off otocatal ytic
photociglyic ftes s orsarthstine Rlsetrashic AIGL £10midbs Bhats emisonductor
catalysl&%?}t){gfiﬁ%fin& $3h %@ﬁﬁﬁﬂa@é@ﬂg%@ﬁ& rFxﬁ@eﬁ@&r@'tﬁéého‘f&b‘a&% f1@r 83 is

31 are | am nat ed et her. Furt nor e

. disposeg lso thet the legtrpgatia filtes 83@ frcpst edp@p@me@ﬂesﬂ thdmltﬂq“hproduced by the

023

- ventilat n%écﬁ%fi%rﬁ%b%né a{l %hgréth% yg? f ae%%%og{gl?l?etpra%%%%& ﬁ%ﬁ%ﬁ}géﬂe& 631 faces

the domnmeaaosmmaﬁthe hieflphate sasta MU e @hiat @ﬁt@élyﬁﬁceﬂw&ﬂ@ﬂ’g&d B@the
831 f e, downst r eam_si

cectricqgisciiat DA 82 FiRadpamRE PRBR SIpRiaakt BieA0aTPoishindgBeike that
pass thr@% gl € elcBir&iedtici Mat 8§b 56 R&doIedRE Eﬂe }ﬁgttﬁérﬁlca&ﬁ.ﬁfé) l%lgtﬂlé@t

electrostatic filter 830. The 'dust and
supportingiltep 83 h dbs airflewdghnstreemaiidscurfost eftthe plidtsemicodd@tearoatal yst

mporSHGPER LSRRI SOSN8k Dbt o o

" and tltaﬁlumf@ﬁﬁte@ﬁlrticl& Phticansas] thoiduhndiogidt ph¥isles are 0.1 to 1.0 pm in
. diameter, and the titanium apatite particles are 1 to 10 pm in diameter. In addition, the mixture

30 ratio by weight of the titanium dioxide and the titanium apatite is 100:20. Furthermore, the
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* polypropyflentelresiaynaicasie the mixture 847 of the titanjum dioxide particies 846 of the anatase -

30

| take-up B%\?aﬁ

supporting filter 831 is coated with a m xture of

titanium di oxi de particles of the anatase form and

titanium apatite particles. Furthernore, the titanium

di oxi de particles are 0.1 to 1,0 min dianmeter, and

the titanium apatite particles are 1 to 10 min

dianeter. In addition, the mxture 30 ratio by weight

of the titanium dioxide and t he titaniumapatite is
titaniunoapatig is a:u.mah@rvﬂm@n sarineof thd cleiaritoms efxatdidn® hydro@patite are

the cal ci um atons of cal ci um
Subsu@%ﬁ%ﬁﬁ%%@ | tl[eOrn e atg%ﬁ%q SR i ¢ ?’?‘?&E’anl um at ons by
D. PLASMa&:GMWH’Hm:mR on exchange. D. PLASMA CATALYTIC
EgL (E%?n in FIG 8 and FIG 9, the plasnma
FSHOP R FIG B FRG % GembpsmcarbsmTiior 51 bsgommodd:@aRp fbers
844, uptROPhi¥H A ﬁﬁxtﬁrer@ﬁto@fn%nf??lﬁl?d@%d% kz!ﬂ%@feg D ALAKL gl}eaé O A

846 of the anatase form an I t'ani um apa
titaniugg Apetite pagsicB4 847 i supnopted tRathefuore rsannmrt@thequeﬁlteam te@ch fiber 844
81 h fi 844 mprises a core 842
compristth RERA dilanEuc1 FRGRV S, Gittine ROUR ST festpacriadoon the

enveloging hoei &18. Dﬂaddit&m 08 Viedn@idh Hﬁb iR R 346 hid oddi
the titani um di oxi de parti cl gs éﬁigware 0.1 to 1. %B{%IP

diametep, apddhe Fitanavanatits particias |8l4&1aeepht0| i diuobes [Ofioe

mixturg by e b B AR Bl 00 G R e b DB e plcsma
catalytig metr SéEadsSrbi OlBr &Qimp]'d‘l elr@sleaﬁﬂ@bac@@fa% Wel ofir thtl @8 n&dsorbed to
" hq? )&S wruses and bacteria in the air '
ep e W cpiglyticH{tep Rt ibe tieaiuy diexife, bdch is
activatéddby thé aétﬂﬁtopé ﬁ@s!%y§@xtlﬁzllc¥&ht@s ffgtl é)&?ﬁgﬁd't e. aH?o l%dtb%ntena and

di oxi de, which is’ activated

'Vlrusesdestroys or inactivates, for exan‘pl e, the adsor bed

APPARIRE R M o PR EAL AN R R TR G5

- FORMSFBRFIRTER)t spi nning apparatus 90 for manufacturing

H;ga béﬁers that formthe filters 81, 83, 84. As shown
FPEAE 2 MRE SHRRPS epnarns ) fop parupeiurinnthe fiberithps fory the

filters 8¢0$H)|814 SSshdwnfih FRE l@rt}(é ng t@ ﬂﬂfngtagéaﬁ%s %o &czpe ?ngprlses a

yi ng apparatus 91 arge

- first dryyzgaappara% 93 écﬁcﬁ%bﬂdldsbh&ﬁlgmraim)%]ﬂmﬁ Gisst ﬁﬁbhar@ apipaehaIge a

. t t
sccond BRARLR Rl 59011 A ABPRLAL, 24,03, pavoUt  aopar at s
-apparalusy ¥a e demingparaals U8, Sinnélt@ater 97, akRattRaMRRAAFTabus3, and a

Pel | %ts &f pol ypr opyl ene resin that has a hi gh melting
St supplied to the first drying apparatus 91

Eblleﬁwfbb%f@&ﬁne kRS Rat G éﬁ%ﬁ ﬁn%ﬁﬁﬁt@% .ﬁ]@?héﬂ' n%‘%g lirst drying

the first drying apparatus
appﬂaﬂﬁﬁrléeﬁxtr@g@l%ﬁh@qme afs e lhowted apt driteltat thei ﬁlﬂ:dirynag upparatus 91a

form and the titanium apatite particles 845 (refer to FIG. 9) is dispersed in advance, that has a

low melting pdint are supplied to the second drying apparatus 91b, Furthermore, these pellets are -

- heated and dried at the second drying apparatus 91b until their moisture percentage content is

below a predetermined value.

_'12_
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formand the titanium apatite particles 845 (refer to
FIG9) is dispersed in advance, that has a | ow

nelting point are supplied to the second drying

apparatus 91b. Furthernore, these pellets are heated

and dried at the second drying apparatus 91b until

their noisture percentage content is 30 bel ow a
predet erm ned val ue. 12 The pellets that have been

sTifef pedles mlldt ya@rbeeni sufficietuby driddsit tigh fitbtnByiap agfa@atu@ ﬁlar@supphed

| to the ﬁﬁ?d‘ﬁ&% e aap%tgtwg Pgae %&Ebﬁﬁsﬁ@é@?&%&iﬁq @Eg raﬁqtlcyu;ally comprises a
heater anav&QSa gre 921, Qhd & BPndRPOM A¢ t1R fﬁ&rd?éﬁ’h:ﬁ‘gé' u%paggusa%a the

h P% qﬁer 922. At the first discharge appar
cater Pslets andbihe screw@2p ataves the arwdteql helysropgendpireinbelesy,

referrell @@aé@bﬁ&%lﬁ%sx&r 100 é}l{%ﬁ@r ﬁ}l b el %‘fﬁé@g&ﬁ%ﬁ? Eg didg °

as nol |n

Meanvd’ubclhg pgl@tw(hmzhaee B&Mﬂ'ﬁmentlb/ﬂald\mhﬁle secbﬁtecé@'gig a%b&aiu@ 3b are
gen i ci ent e the second dryin
S“pplléé%}xgl% FEEQa3hhhirEe S Efjé?dg%ﬂlf iolie Bt Atichres ammpigess 92, the

secondaligphirgt biSpaRdls 905 piﬁnb@ﬁllf Sorhiftisef & l’léﬁer%&t%ﬂ@x{f@ea a serew 921, and a

ratus 92a, the second di scharge apparatts
cylindes ﬁﬁﬁ&ﬁ b Jegondlishrege epparaas e, ﬂ(edl?«ﬁtesmcmﬁf}lﬁ pallfss:mlvthe screw

921 m&%g-the@ﬁbqite@mlﬁﬁféﬂﬂ% %éolyﬁ{gp{'}gfet(ﬁ gllog/:: o &Q{P A MX-

appar atus 92b

_ contazw Bolten(PR) Xsideshie sylinder 993 tbwai'dnhe(mw}ﬁrg@@xﬁksﬁb B3 Bide.

l.
A HET G SR e AT R el bfemacrpobel fomaaist
dischart &ppdrﬁm @fd ﬂi@&ééo@ld Ql?scﬁ\i;‘g@ apphPeusb! ﬁ@ S\gfg)h?@ ¢ dhb ﬁlscharge

I ngiﬁg‘ ning nolten PP are sup
nozzle Y3, 1 disghargsagzgle S3heap aida §e@12aaiarructm@s slecwnm FIG ll(a) and a
disch r to.th har

isc arg%g(grhglﬁﬂﬁ sﬁa%ﬁ% Eﬁ%ﬂggﬁgﬁ g(IeG ‘r?]lcl) Fﬂlg%& cqlarga ngzzg% gé %ﬁe Al B& pp

flows thyeegh it pashwam(mfmetoabe s.dhd\Ame laﬂoﬁ hﬁna(laoa))amiam&& the MX-
in FIG

containfle Sl 3 R R0 50 S AR YRECH Pave poker s i FIG 1)
Furthertriore ﬂ@hm&lteﬁ iPPSihd Iﬂﬂiﬂlmbn&ﬁlﬁﬁ% fnoltéh PP Qreﬁﬁ)éché} bd ﬁ‘&in%é' &¥harge
Meanwhi | e MX- cont al n|

nozzle 5 H%t?%e\fg& es’ﬁgﬁo $hag ghedviy- ﬁ@&tarmm/mek@ﬂél?cqvcrﬂth@mbhakﬁh

| (heremﬁ’ﬁ:[' QH@mte@ra’t:éd%é-l%@@ d @iﬂ%ﬂﬁfxﬁﬁ) ‘Lhar gﬁg&% g}_r{) taﬁzﬁ]d

MX- cont ai ni ng ol t en ar e
composge gekthegd then gent Itfeﬂ@:epolmg@gamme@m n a formso that the

Iten PP.covers th ten PP 20
PR L2 it L Eopy et e ipgpmpostte mel hereby
forrnmgi\@ﬁhm (Headimdfizg al’ﬁliet e foriRed & reRfred fo atc%nﬁﬁsﬂerﬁoer) Furthermore,
th n@&g?te msltzk1ﬁ and then sent to the cooling
e ComBBsd 1S SGU 10 the Pari RPRAgRtapPaYIae dip whenMasind adirshaipe roller

 94b, whidh z@@@ilsp@&ijmlé'iﬁég%ktd?%oﬁgﬁpos' te melt, thereby

formng a ber (hereinafter, a fiber so forned is

Frerneype@ppasatas 9% Vdudp@smpresesf pdyeut)mllﬁa O54) @ayedie the dohosite

L fiber to ﬁlggﬁﬂl‘% eE b*f) 81:421 fixe d;%gfgdd é"ﬁ‘g&é% ai/ed:li;ng?lg %géaar%ﬁ%9 ggalh\{éﬁ
' comprls&r (ﬁaﬁlrgpo&ﬁsi%m §ul¢k&ha célﬂﬁﬂr’s.lt@ﬁb@roﬁhﬁﬁfexﬂs-r 16m Qﬁé’t‘ﬁﬂﬁel heater 97,

ri ses payout rollers

ata spee%eatﬂéﬁl%ﬁ%%pq at Wh1ch it'is paid out from the payout apparatus 95 As a result,

the composite fiber is heated and drawn between the payout apparatus 95 and the drawing

- 'aPParamS 96. During this heating and drawing, a thin-film outer layer (the layer of the
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fiber to the tunnel heater 97 at a fixed speed.
Meanwhi l.e, the drawi ng apparatus 96, which conprises
drawing rollers 96a, pulls the conposite fiber, which
exits fromthe tunnel heater 97, at a speed greater
than the speed at which it is paid out fromthe payout
apparatus 95. As a result, 30 the conposite fiber is
heat ed and drawn between the payout apparatus 95 and
polypropydercirresin thgt caypgias the tsx @) oDhe cagpdsite Sibbefatrnd) gndistahe of the

T A Lk e L gl L T
 surfacd SBhatiokted 8kr ObrcldbBloOTHR TbbisEn tHidPfhte hRI R rre@fifhsipdre of

the encapsul at ed tltanlunldiOX|de(§art|cIes 846 and
photosemicapgugtar £piglyist exppeedtfibersdd4 guhr so ElG pokaiphotosemisonductor

. catalyé? lﬁ’){;{o s § ke %§4ue t%y %Ilil%ﬂggﬁf{ %gﬂré)a%eﬁt qugrétgg 8 The heat

IS state are rererre
treatmet oposans $oindadteater @at sloyva) thakixamed that ter isteBddof{thefieat

s iy oS DAL TR 15 L 2yst, SROSEs e

~ photosérhRahdRftr caalysl Xbbsed IBers BAL aRaRht tréafe%&%ﬂﬁ%i@?ﬂﬁméhlé‘ﬁg guide
a e

98 has a heater (not shown) that heats so th _
rollers Pg. dhisdicatgreatmprnt progeeds o erabtatbine thespeer 34298 e phetpstreisonguctor
i t b S . 1. .
catalysg%g)gggdt fﬁ:geg 8%2,?, rﬂ?&ﬁ%l%h%ﬁ OFf tHd ﬁb?épgfél Bg‘?ﬁm&ﬁg g:ﬁ?g%deiée%glgg afalue or

ot osem con or cCa

. greaterf Firthegn@44the photbseaticandead e talyst Expobed filspra®idettlatadx it figrm the heat

id 98a. .Thi heat t t ds t
weam 'y Poanl YA ouadimPa Biomp sl S8 BF B ke 2B RRRE T ko
T phydienB¥RBedr E4th19dt eBdhed fib@s 844 RBAIMct1Rkd bl ehel friREs

is maintained at a predeterm ned val ue or

: . 844 n
- describgd abgveexhipifaishanerss seown M Tpndt oseni conduct or cat al yst

METﬁWéﬁ%WﬁCfﬁﬁlNﬁg_‘%ﬁg)F'ELTERQW the heat treatnent

apparatus 98 are woun y a take-up roller 99a of
tTihe filteksel1uP3, Bg por magac®@ed Thmnploserobrit by fHetmaldnsing the

phoros i Bk Blor BHRER BmtredBhs SALAIBN “Fxiade L shown i r

(FEATEIRES OF TI3E (PYETSH0r AR MINERERYR NG THE FI LTERS) The

filters 81, 83, 84 are manufactured as nonwoven fabric

™ by thermal fusing the photosem conductor catal yst

SHBOBE Qirfciegﬁérﬁo%%é‘br&iinl\ggfﬂ‘a {W %}Zf% B%\Eﬁﬁf ﬁﬁ: idFloR ddRmste & side

THE PRESENT Al R CLEA e alr cl eaner

. surfacef theqotodemigonductdn eathlystsupgortioglfivier 83 ] it dvatediwif amixture of
... downsire Si surface of, the photosen copnducto
diteniur] A S S 1 RS I hsSain HE SBUARER RFEeoars 01 0 10

in oot Syl SV QLR OBl o 05153
diametérnHete hre sioal]-siaedisecondary paricpaifithetitpaint dib:dde enérahegaps

e SGERORRTARBE] 4988 )Rt e By BB e s

for photochtalytit Radiiaxiiskélactotiarse bhesr@ambnal titanium dioxide. In addition, in this

state, the titanium apatite specifically adsorbs bacteria and viruses. As a result, this photocatalytic

filter 83 is capable of exhibiting cleaning capacity that is superior to_that of a photocatalytic filter -

- coated with a conventional photbsemiconductbr catalyst.

@
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25 between the | arge-sized secondary particles of the

titanium apatite, thereby creating active sites for

photocatal ytic reaction simlar to those of

conventional titaniumdioxide. In addition, in this

state, the titanium apatite specifically adsorbs

bacteria and viruses. As a result, this photocatal ytic

filter 83 is capable of exhibiting cleaning capacity

t Wath thesaiselpaiet 40 adcordinpab 185 filgt gitedas &l ahy PP Gbérk BALHS the plasma
with a convention photosen1conductor

_ catalytécaﬁ]éqr$§tsup@g tkl%xjmxuir& 8¢ pﬁthle ﬁ]éanél;m dioxidlg particles 846 ebihg ApRjase

form, %Herﬁllﬂfihé éeE%da@m dERl g, 1%5“? o bl & %[618 4 @E tlialﬂ@ﬁn]a%afute

pl asma catal ytic Hter 4's poH ure
partlclt:Sh&fLSt wheminuhe sticondaclepapricled 2k @30 8@ Gmoh didiRtcd 1 8dra3Be small-sized
articles are 0.1 to 1.0 m

J ¥é&re|n t he secqndary ﬁ%
seconqafy pirtigles ol the iARI IO A% SAteT gapabetveen fhy dargepized gagndary
partlclt\L’\ef’tﬁTtEé ftakilR a%ﬁﬁ't@ r\‘ﬁé’r@Vy &@étfdgCJcﬁ% Qfe? for ﬁllgtoéagalgﬁé f%actfon similar to

di aneter. Her he smal |l -si zed sec ary

- those gifconyeatienal awnwm @lpmdf: de aéahtlent, i ti‘es s;apshmm\mmmpam specifically

adsorbb ﬁﬁc@&%asénﬁ% S5 C&JIEFII%EM% tl?e%é %rF 324 grfe chpk® ! oqf Ay 'meg cleaning

. ereby crea
capacmyhhﬂt ecauperiorttod thalf efaﬁiiermhaecm 4 afnvéimonblf}ﬁ@@s@ﬁlconductor catalyst is
nventional titaniumdioxide. In addition, in this

- supporlefai o the titanium apatite specifically adsorbs

(3) Dbacteria and viruses. As a result, these fibers 844

are capabl e of exhlbltlnggcleanlng capacity that is
SHigletheair clagneriracedrding e the fiskembordingent sasheritheofilars 844 that

COIlStltl?(g% z?s‘i% CC%&??H r §£E&h%rl§sgsg lflfé 6:0{628642&?? ot e?:%gélp%&ﬂﬁ{ar 2?43 and

accor
the tltaalauhdloX1d¢ patitleh@tosofBaniatzat formen Selltay tie titdBurdlap&i@particles 845

f 84 h 842 and th
are supgﬁn{;ea %:Lth% aml[eiﬁp al %gggqrjl 2 etalg}tr gq%tegglc;sgﬁq)tp% %rr] aléife (?enerally, ifa

resin isalel vEhe for 8448k, ahr|mid-a8& £9h PSRk ken@Snd qu embrl Ie
titani um apatite particles 845 15 are support

Howeven berapis 93gh pEfhe fibea 844 bastaare 847 jhesy i :@ Vertqa % ad such rlSheIn

addltloﬁl'lfg &F&&n%ar ) ?a%ﬁ:lrﬁ ?mi( dE PQrtmL??h(?%%dls ¢ glnf?% a\ém)taf) rp&zﬂc'ies 845to

the air side) dhmyexhibis seffioient pHogacatabjolsenstionipgcause each of the
fibers 844 has a core 842, there is virtually no such

@ risk. I'n addition, by exposing the titanium dioxide

Vet the b Sle@rkd 48 ﬁé’cofrchﬁg td tha fikdd BB Rd@kch© tR@ikiusd B0 8¢ eight of
to the air side, they exhibit sufficient

titaniunp figkiisle pewicies o the @mj@ae(fmrmgvhez@n (he)sedtihtdirytphgticlis are 0.1 to 1.0 pm
1ndmn%€eaq$ét4o accg %ﬁg& he. fjrst epbodi nt t he
i} By BB P Binh SRR BRIt 419 1 piin

diametefis | O@2@RAY ﬁﬁ@mﬁ}@lﬁ:@ls MARK®r Bupiofied B Hedik) g3agd.i cl es
e 0.1to in diameter, and titani um apatite

ar
P dP éh‘é%s a gmah @ﬁﬂllﬂﬁ@t@éb%méatwe deganiposision affsiency of tignium
dioxide'Bhli 'ﬁtanﬂin@ﬁf?dtt &Y withh % e\:}e?p oQaQeta %'cfegﬁlsth@cﬁ(ste l"ﬁs.yheerceliﬁc’ the ?‘?amum

or supporte on t RETE

" dioxide particles 846 of the anatase form, wherein the secondary particles are 0.1 to 1.0 um in

30

diameter, and the titanium apatite particles 845, 'Wherein the secondary particles are 1 to 10 pm |

in diameter, are of the same weight. In FIG. 13, the titanium oxide and the titanium apatite are

not irradiated with ultraviolet light until ten mmutes from the measurement start. time have

.elapsed and are irradiated thereaﬁ:er Asi is clear from the graph the tltamum d10x1de ox1dat1ve1y

L-15-
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25 FIG 13 shows a graph that illustrates the oxidative

deconposition efficiency of titanium dioxide and

titanium apatite with respect to acetal dehyde for the

case wherein the titanium dioxide particles 846 of

the anatase form wherein the secondary particles are

0.1 to 1.0 min dianeter, and the titanium apatite

particles 845, wherein the secondary particles are |

decompmsei ﬂlem:etaldehydarseﬂat its edrRerfatibh Bec3eiEs BVEIbRbE 15 ol ﬁip@mmately

e titanium oxide End the titanium apatite are

three 11;11811’56§ E?rg dhestargolpliraviglet Hghl irgadiation; @antgﬁﬁﬂaﬁeq thp elapse of as much
as 20 tinfiel B8mithOMk BLuIRRASIL ﬁﬁﬁ r}tracﬁétﬁ)'ht thb HERARY tlteﬁé'tgﬁﬁﬁﬁg

and are irradi ated thereafter. 1s clear
OdeaﬁgﬁlaﬂﬁcomméeStth@ agetaldabyflosd thet lmmd@ntrmrydectb@sed by apposiestely 24

I its ent.r, decr eas
ppm. AcOSdEE) e SHRAE W BRA i lably AR eV B et SRIGRT R e
acetaldshjaietzs qummma‘alm 0 ppm]mmhMordoﬁraﬂﬂla%p&ﬂ at Which et tita§ibm apatite
the e as 20 mnutes fromthe

oxidatifel eogihogty R GRETIEY g GROVPKFREATA! P ORIV Re AT TUREGTH

oxidati@®addobr@ogfidtiyRbd ¥tie e dRttitMBhY IRRERMRY IR thilem a atlte with respect
acetaldehyde so that its concentration decreas 8 by

to the &HH ldghaidgdt @pyomately At hacthenmiirey dhsed ontthis opidetiveadecomposition
d h
ot A 60 R RARR IR P i FRTRSR T

acetaldeheie,siﬁ é@}di Sgtartavhy eleighhef the ‘a}aamwhhﬁmata Iph@tocai%lyﬁl:aﬁmvtﬁiny wherein
the see ﬁ? S th? et al dehyde i s approximately

Sﬁﬁﬂ’ FHCIRAD T & ﬁ%w In @W&let%ﬂr%jwedémavewrﬁm br iwmht of the
photos&ﬂ@@rﬁiu&%f ba@%l%t WhGei tﬁe?%:'c%iﬁfgw a]%%tlttc%ﬁs L %Qé%‘? Ot;lntl ?nnélameter then

apatite wth respec
it will laq,ﬂjnaxesmﬂtvéieyemﬂf& cﬁﬁamti;?lﬂm pﬂoedssﬁtbeexab@w Bagerid ahidSnmses is higher
oxi dati ve c DSI 10 speed rat and_th

than g sE Rhe¥ e RRBERhEBds 1 b Acr e ihaEaf e 38 gan exhibit

‘a cleanfn@%@;ﬁa@tty tHat Is@ﬁperﬁ\ﬁ e} aHeW I onithe 3513 &@EIH@ISQM%[%E[‘&Q hiis.

t he agqtlte that has a photocatalytic functi
HeElsecondary particles are 1 to 10 min
(A) di aneter, are mxed with 100 parts by weight of the
photosen1conductor catal yst, wherein the secondary
E‘éﬂt the hie sleamee 40 adcording todthenfirst ebadimesy thetph&lt@cathlytnv\ﬁinbtion of
ei n acity tq proce for

the t“a%&‘ﬁﬁﬁ?@e Rafaid o Sieior, bddeds 9spghiie ftstion 3R Tongaample,

. titanjunt ASeitadreiaiin axdetrhdyainitedB Kb LKl A& bydu sléi?({%r examgle an

25

30

Accordlngly, these filters 83, 84 can I bi
ultraviolqt Hghti la@P-capacity that is superior to a filter whereon

- (®B) the titaniumdi oxide is supported as is. (MODIFIED

EXAMPLE) (A) Wth the air cleaner 40 according to the
Withghe sintloatienéh ut;cotch'mg tmhhe fcatmbodimentf fiat BOharolised2€uch of

which R o 5 e ot e il b sl O4 e Ay be

used W].'&[ﬂlﬁ tHeQ1tfﬁlﬁuri1 dicitelpattibica 846 @ndBé tikdhiin® ﬁ]S’at %ﬁ'ﬁélbs" @!:5%?6

by. using, for exanple, an ultraviolet g
substantially umformly dispersed internally as well, as shown in FIG 14. Note that some of the

titanium dioxide particles 846 and the titanium apatite particles 845 are exposed to the fiber

surface.

©
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Wth the air cleaner 40 according to the first

enbodi nent, fibers 844 are used, each of 25 which has

a core 842, as the fibers that constitute the plasm
catalytic filter 84, but fibers my be used wherein

the titaniumdi oxide particles 846 and the titanium
apatite particles 845 are substantially uniformy

di spersed internally as well, as shown in FIG 14. Note

t Wath thofimt @fibddivaent}f thé msamrﬂﬁe@tmﬁe afdapidd t6 kiRSaitdGnand, but may

tltanlun1a artjcles 845 are exposed to t he
%@to(fhé% PRy (poling anq heating anshormen £1G. 15.

t T 4 @9 Ronkr 0B ri!i i @&Iéesfola I oﬂdﬁ%ﬁecﬁélf to%glgg)%[‘ space, and

40, but may. be adapted alr conditioner

comprise FORAROTCRISIZ0hg st giner g, Tomesasipbwa well S of e e

space, %c{ Eél{:&'?cgbdr éﬁlﬂ%z ?\91801{ R il ql%}{ in ‘g“g Jt’do %J%cé/ érﬁg?tf(gléjé)l‘ta’%qs for -

t1one irto an Oor S
taking Ithech:nmf thmmﬂo&()sj:ace\nhﬂoclfe alsccalﬁft[dﬁeﬂz(IOQs pio®Tde XRP iflooPunit 201,

sur e of, the indoor ace and an out door
‘and g finer SHOAGR sEoion SortalE B HBBPREATh s St HEUPoLHaYE). Ak n the

case wﬁ&t@ihl tBEIpRSenk indefticdnas addpfelditd hid fiﬁer"ﬂnﬁ @f’uség"ﬁ.gf %&rob s, and the
pace into the air_conditioner 'S provi &4t o the

like adh%kﬁcﬂnd @sarbezte the filtey upip éreuehnematts:l déucdufconseqserslycsupmesses the
occurréh%!é bf, 292 pFquffglg 0%}4%%23 ﬁlﬁé%um t (not shown).

I'so’in t tase wherein invention is
<SEC@HBdEMBQBIMEM>f| lter unit, viruses, fungi, nicrobes,

rin d adsorbed to the fllter unit
"ﬁfés ﬂ'-ierlr?nia&}tfs%“a% g‘é‘?qﬂéWtf‘rS‘?pé’&FﬁbPélé%é’ée% amgxploded
bliqueddiew re§iReEvedd, of fHe intemalNgahuBiurd,
Ut o E5<P3Fs§c0|\nl)n EVBODI Jghiﬁagpﬁegsﬂ&imgmﬁﬁ%ﬂ decopding to

‘one em?)gdlgﬁgwfd;he BSPang inwertjoawnt urglempreyaseﬂhpwa 1rsF]iﬂ?e lﬁlaaw;al laaatl

exchan@ §%ﬁﬁllgg?sdan Péﬂaﬁg? \Ueﬁt\tﬂoiinlgeﬁﬁ%%dr Shackwh eﬁéc gipg heat

ernal structure of
betweea@@pplﬂ #in§ At(soliddive oatiine dirowfronf antduedopr §REAnd XMARE hiPBA
ernDr in FI.LG .16, total heat 15 -
(hat0h3d>? gﬂg’ﬁﬁfrﬂa’ &ﬁf"tth‘iggo?rssf’%ﬁ? Vé?)ﬁg?aéﬁﬁ‘glafl%ﬁ elgmentilfat i ng an
(CONSTIGUNTON OFET A TGTAK Hmmm@:ﬁ]&ﬁt;mbﬂmﬁgﬁ supply air

A ESO|Id | ine outline arrow) from an outdoor space

Ghewm HUEHGSail 6, 1718, apdid R itkeipissant totid heatresehlanging mit hQ0

il o 4. BB SR e

dampersﬁ%wd amelédt@S8] equpmdnf bod BB. and 19, the present tot al

B BT

(l)CASHﬂS 10 11, a danper 34, and an electrical equi prrent

gﬁ( ( CONSTI TUENT ELEMENTS OF THE TOTAL HEAT
qr)d @13 > th&apiee 1 comprises a casing body 2 and a cover

body 3, which covers the upper surface of the casing body 2. Furthermore, a heat exchange

element chamber 21, an exhaust air fan motor housing chamber 41, an exhaust air fan houSing

chamber 22, a supply air fan motor housing chamber 43, a supply air fan hdusing chamber 24, a

- - supply air communicating chamber 45, an exhaust air communicating chamber 46, an outdoor

* side suction chamber 26, an indoor side suction chamber 27, and a bypass chamber 31 are

pr0V1ded in the casmg 1. The following descnbes the detaﬂs of each of the chambers d1scussed

above.
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As. shown in FIG 16 and FIG 19, the casing 1 conprises
a casing body 2 and a cover 25 body 3, which covers
t he upper surface of the casing body 2. Furthernore, a -
heat exchange el enent chanber 21, an exhaust air fan
not or housi ng chanber 41, an exhaust air fan housing
chanmber 22, a supply air fan notor housi ng chanber 43,
a supply air fan housing chanber 24, a supply air

A. Hmﬁmmﬁgmcmn;}{exhaust ai r comruni cati ng

cﬂﬁg%gy 46, outd?g%. si.de suction chamber 26, an
B P hipeg BlemeRt FhamasA) s 8 yectapgnlappasgisiapipedivaapages as shown
in FIG3[6 A0FTE0 8PERMASHIEE: théhdahExBas éer@er&% nt 198Gy #géljnﬁ)\% ¥ heat

descri bes the details of each e cha

exchangp glemsgiedhamhpiciids forampd Ao theEiTs EXQioNNGEY, Eb.tEhEN’ﬁleCh-leBERplate

ofthe SR BE8Y 2 SHEARIRE APl CORTIFFIY, i alEEL I over
body 318y, addnnbnrgmmsqmm iH, BRAG3 arcdtRRgieo BleciBiBin plde of the casing body 2,
e i TR . S e BN bleter oo i Bl i i

ffixedn6 tHeWBUBAH L 5me Ion
eig oo b 6 okt g 1 Glad £ RbL b PP G3ona

guide B8 (13 Thedirstamideinert G]dLguqxtes ,ﬂmmc@e@lq of@2g 10@B8r pareof the heat

exchangéa El’texl)ﬁt@llﬂolt%% eﬂ%a%%%%%%@te?en%n% #]195 élg:%lgt&:: o%&lg ec\2 Moreoveer, a-
pair of sezopd gliie piris. Gl'l?he digposad sp dfat thekirstwiide patt €11 ad fnte%lﬁiﬁ;edi 0

o B R R 5350 s DA

affixedfd thetpa@itiod @lapRNEAGI4E Q:thgﬁ&starﬁ%str g‘u%%alt@ IOJndtark@c%‘a%fde part

art of the heat 10 exchange el ement "12 when
G22. Thsinbgiide Rareraheuides & ridgeliseot sotdapart afitip fedt exvbareswiament 12

when th% he@taé)fché?l e%ﬁ&%ﬂ@lﬁg 'uggrt?aa&r m. % Msoréjo.a%p ﬁ]rs?gs?céo% i iy fpart G22

first cgul ef pose
guides %un@n@; edgde of thheir éihdrsddge’Eheogmdd‘;&lrtr(a} rwhidh igiaffixed kd 8 Sover body
Gyl de fixed to th

3, uidgS et Vs ittt ipanie bmsmt 1 rwhengiy beot gagbenge

elemenﬁm.m&[sdrtéﬂ(ﬁ-&&ﬁaﬁkdgw de part &2. The first guide part
&R1 guides a ridgeline of a S|deh£art of the heat _

Ewdicanere. kausing the heat eshogerelanieat hié i the et exdhengs! dlerpentt

' chambet21] lcl%at'eQ st Eﬁ%taﬁﬁalhﬁtﬁ??r{éﬁiar &W&%ﬁ%p%fi s B&clgg | ﬁfll%?wg rzg Lﬁieé%n

part
Hereinbglpay, gm Sgg:ep fndica@d bywhferdncé syrﬂfcﬂs Kedst 1, ude2CiaVREG. gy FIG,

L I RAE AT AT M S

B. EXHHJS?MRMHDU&W@HAMWEK‘GF nore, housing the heat
ﬁﬁaﬁ%gge element 12 in the heat exchange el ement 20
yst oif fasyhoyping chasaher 22 bewse thiesgkhapst aii ang () asrshpwi snFIG.

16 and 13[@[3@% ARG g'gho g gi@ 162 e RRLE! D £an F%lﬁs%lq;gn ti‘lfgl%

. t he spaces | n | cate reference Sy
commuzpatesP@ith the Iékhauitemafad ni%lt@ hotiing clmnﬁ:&k hedxaanfopélﬁhg 3D,aﬂﬁch is

- formed 1?1 tﬁg éarfg oneflﬁ %968%m IdLrtl%nst s%own in lgIGa 16, t e ex axsfst%ﬁ‘efan housmg _

charnber 22 comprises an exhaust air outdoor side blow out port 7 on its side wall. -
C. EXHAUST AIR FAN MOTOR HOUSING CHAMBER
The exhaust air fan motor housing chamber 41 houses an exhaust air fan motor IOM as

shown in FIG 16 and FIG. 19 In addmon the exhaust air fan motor housmg chamber 41 :
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B. EXHAUST Al R FAN HOUSI NG CHAMBER The exhaust air fan
housi ng chanber 22 houses the exhaust air fan 10, as
“shown in FIG 25 16 and FIG 19. In addition, as shown
in FIG 16, the exhaust air fan housing chanber 22
conmuni cates with the exhaust air fan notor housing
chanber 41 via an opening 42, which is forned in the
partition plate 16B. In addition, as shown in FIG 16,
commyttieatesshidutht fiadt spdean 7 visi opgning Izagniﬁﬁéh RPafiRivhEd BLhe gélver body 3

u ir o or, side blow out port 7 on its si
- and ong S HaoBien At it hft e RN EITOROTHES S CERRISERS 20 The

D. SUBMIRUIR AN HOUSING eHANWHRY chanber 41 houses an
exhaust air fan motor I OM as shown in FIG 16 and

Frhe sweply pis fapenusing shambas 24 hhuses thesbipplf air faot o as SousiinglG. 16

+and FIgrPl?Tgﬁz{dgg%orr]lr %‘1@ W\Aﬁ !fa%ﬂlto%ssmw e{};ﬁe? fgt'&t%%{l}mt%ﬁtgs WB&@F supply

air fan oty Héusmgldlanrber 4;3 viahe opeld@@m Résctos féied et peXBbaREE 16D,

ele 16 D. SUPPLY Al R FAN
as Sho‘ﬁkiﬂrsﬁﬁd%il}x ﬂ? %‘E@ﬁ ol Tag housing chanse g cemaritss e spaply air
indoor bide SRS &1l oﬁldimﬁ' it stlefwdlPBs dhbwnaR FREQWN 1N FIG 16 5

and FI G In addition, the supply air fan housing

E. SURH S4B} M WR@QUQSQ\T%GHAMEEBUWI y air fan notor
h
o S SRR o ol 0893 HOghe S ol £ oSy TR s
shown adeliGt i&)md Elﬁel%lim pcﬂ@ltlm ithef %pplb@lt&hdm@lglﬁiﬂ aptedg chmber 43
i ndoor sjde bl ow out port 6 on
commifi RS WHE HseR R Emled I ia pRopsl, whichat Lo Ry Hgover

body 3 Ml 63 dﬂ&l%llmeﬁgeﬁh%g%%%{éﬁt g.r fan notor
housi n er 43 houses a supply air fan notor 11M

F. OUTROO HCITII@N@HMQBEBG 19. I'n addition, the
§H9 Qﬁtﬁ?} 3 Ikl <@ dﬂﬁg&h%lb ﬂ}garﬁ&%ng%gﬁly air Oélgqo H% F]uotugn port 5

secon pace an op
on its swlg W\taﬂlt asghedn [ry Fith é6 dnwéahtmﬂnahh/ov.ﬁdcmﬂ dide @@ctibfl chiber 26

| f the heat h t 12. .F. OUJTDOOR .
comm 9PN o b ISR S Sl oA S on

platel&ﬂjamﬁmﬁﬁm@nmdnaﬁGQOSUpm y air outdoor side suction
ort on its S|devvall as shown in FIG 16. In

G IND &HT‘@FBE SUGH QN CA6WMBERe suction chanber 26
. PROTHOb GRS oMl Jl]lalglggf wﬂ{é%ls@sl ;{n e%H&IEPQi' %)or %eéu g@eprort 4

45 vi a an openi ng par Ion
on its sighwal, dsshGmGnUBGabd IiFhddite, t6, mdldmsﬁitiaﬁ cBRhiaHdr O

. d i.d t hanb 27
- commulERREFIR B ARGl A0S ingbim R 8 g prsAing 0ot he partion

plate 168Nad shewaliglBIWak) , as shown in FIG 16. In addition, the
i, supPEY2R EoMMUNIC NG BTsvBER
The supply air commumcatmg chamber 45 is partitioned by the partition plate 16F, and is

posmoned below the exhaust air fan motor housing chamber 41. In addltlon the supply air
communicating chamber 45 communicates with the third space 19, as shown in FIG. 16.
I. EXHAUST AIR COMMUNICATING CHAMBER |

~ The exhaust air communicating chamber 46 is partitioned by the partition plate 16G, and
is posmoned below the supply air fan motor housing chamber 43. In addition, the exhaust air

commumcatmg.chamber 46 communicates with the fourth space 20, as shown in FIG. 16. _
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conmuni cates with the exhaust air comuni cating
chanber 46 via an opening 30 of the partition plate
16E, as shown in FIG 16. H SUPPLY Al R COMMUNI CATI NG
CHAMBER 25 The supply air comunicating chanber 45 is
partitioned by the partition plate 16F, and is
posi ti oned bel ow t he exhaust air fan notor housi ng
chanber 41. In addition, the supply air comrunicating

- J. BYRASSWOHAMBE®ouni cates with the third space 19, as

.. EXHAUST Al R COVMUNI CATI NG CHANBER
%ﬂ@mbgiz#g &g%me%ﬁ |3? é%?ﬁ%ﬁ‘ﬁfl%%gl? g sideoppesite ap extgaction direction K of the

heat exeRérlok elcRRAHHBENE! @ﬁftﬁérﬁﬂo%‘ ey @#)stjcﬁgnﬁe@@l cofdmufiicates with the

posi tioned bel ow the supply’air “fan nmotor "housi ng
first spa¢eakbde au gpenfng Ra b addion, thle dypasch abambeaB i communlcates with the

indoor gfgggg&%g%hﬁlﬂger%l?avﬁoa%ropé%&% s? 5 g%ﬁlg%hw%ﬂg%he f.qur t h

hown
chambdi 2 dayplsimdedraidesuctdh ch&nb@ﬁlﬂdoﬁﬁﬁdu@fb vif the kbtist air fan motor

xtraction ctlon K of the heat
housm%&%l@??ﬁzl’éﬁ%ﬁ@ﬁfpa&%grﬁﬁg Ypﬁﬁﬁhﬁ@'i’f‘ﬁérle t he bypass

 (2) HEATEREHANGEGENENE €S W th the first space 17 via

an opening 32. In addition, the bypass chanmber 31
ddeeriicsehasge elemantt1Rds Brined shstastialy asuotitargui paplelepiped, as

-shown Eﬂ B @is QIP(F GngQ %ﬁg és‘%grnxad%(ﬁt%l{hé i tér?e%gﬁ%ﬁoarﬁ P%év%enf @ exhaust air

ousI ng e I ndoo
passagfwlrr@rﬂ)md a&ﬁpp@mmpassagémyw Tht heatextiaugd elﬁhéntflal‘lhamta(ﬂ{mar

structuxgzguﬁgg% S%I%ggb }z%rat a8 a,ftt B o o ﬁ%@gﬁ%ﬂ'ﬂ]@nag ééqlgeer p%per 122 and
spemal%@%@%aﬁédq{fﬁﬂ%aplegfﬁe&lﬁ&[dw Qeﬁﬂaﬁ&%%}hﬁﬁlbﬂmé? Cgér) 121 are
rectangul ar paral’l el epi ped, "as in

stackedojp @ltpmating directions, psshpwoin BK 2208ecaeeelthﬂ leeaséteharmg element 12 is

| S0 s&u&%&'&&a@&k%ﬁ?ﬁth@ﬂeﬁ)@@ﬁ%%@ alrnndA fmql_lile

assageway eXC ange e enen
supply hia$ Azart disperad so giat they aitcenatavbe te@taln Fagieehate, wite deddat exchange

ctemen 2 e BB s Sl LS a5 LB E B PE U
exchanfd¥eVig tHRRHMNningPaBeed, TH PacdPBhbd: 122 MdWe Bﬂﬁﬁ&)mé—ﬁéper 121
are stacked in"alternating directions, as shown Tn

are coatef ithpminbae of Henumedipeide patielantan akasefrm pad fitnis sptite

Pt B e Bl B P o B AC 0 A o e

didiposwett, s haddial 24 ﬂoe;errmlvtr@rthahmt bychiaryeadlemdnitil 2 xeprovided to an
ith.th eat, exc nt 2, th ensi bl e heat
end surlit O ol Fpal e lEne: 12 ée igsereagT HRRPE R e
longitu@nilaietticd dlofeitsAbsy si@xEiRan Q&%@rﬁb‘xﬁe&@@al BpY; n‘iﬂ% 100 is opento a
paper 121. The spacer paper 122 and the par i tioning
maintenggeesurtaon M efithe easigdd bywrantoving:d savigr &4 asfshpwn amFigmi 9. |
(3)AIR3|F AXhEe particles of an anatase formand titanium
patite 20 particles, the sanme as the photocatal ytic
f%Js Ishawn of FIGhED, fiher st filemb tizhi are affixed to the heat exchange element 12 so

that they cover the surfaces of the heat exchange element 12 that contact the third space 19and -

the fourth space 20. Each of the air filters 12b is a nonwoven fabric that is made of

.polytetraﬂuoroethylene fibers. Furthermore, the air filters 12b prm(:lpally catch comparatively
' large particles of dust, and cannot capture ﬁne bioparticles, such as bacterla viruses and the like.
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_voltaged%mpﬁ

Furthernore, a handle 12a for renoving the heat
exchange elenent 12 is provided to an end surface of
t he heat exchange el enent 12, which can be inserted or
renoved in the longitudinal direction along its | ong
side via an insertion/renoval opening 13, which is
open to a nmaintenance surface Mof the casing 1, by
renmoving a cover 14 as shown in FIG 19. 25 (3) AIR

FA lsffﬁ&ef-\&sSnguﬂ 16 fis frb@dd@in thé fhuﬂ' i spadel 1|9taﬁﬂ %n&ﬁéi’ @fn%wded in the
d to the heat excha(%e el enent so that

fourth éBax?E)?(- 1378 eaglyqngagivaigs thegh %Catabéwcfhmﬁlge Oéﬂ@rmmmllapatlte which
s i Ut 0y MPES 115, KIR LI, TG

Each of the al
electropha@nsb ezomre,ched addicabroliket hetdrady| radicaie b yeaeothedxaicied molecules

" (such 4 lé%lﬂ:%ago% mltrggel}a gp%ga%t i e&]ﬂég ﬁfth%ﬁx!g e ogﬁ-@‘i@%%gg}ange

elemert aBtEHcB oftIEGtrEHrﬁmalﬁs‘ch 65,15 Shie 1@§ a*éi%@ﬁeﬁ" d dectdE YS£nd an
e li VER DI 0 A streaner

4
-opposipg gl&ﬂ éﬁg @eudg,sc Y Pléétﬁnderi 5e ﬁ@mPIFﬁeF an le%tmaﬂer@d hicend a

plurah@rlﬂtngé%ﬂe 18ty | e gk iHdwhhe F %Ef‘lpth% ‘é tﬁQ Pee{ﬁﬂedelgc%r%ges 152 .

one activates the’ photocata yti
are fixed soghat rayapasubstentiallyi crthogorml Euh@ele-ttmzﬂe Irasts i 5le Thé epﬂa;emtg

ctectroflé EARIR LT FIRL s orog U B S St Ruigs s erellgouen ai
passes hytﬁe Sutfacé ackined Hectiag. M{Herrﬁ&e Oh Blecteode irb® 0 INBY RS ik @Rirge

exci t.ed oxygen, ni tro en, and water
electmii%t%ca&?z%ﬂ)opptﬁ%ng electioulsi b atsrdismeect fhatarsiadys apaghle to ane another.
As a reQlIE BRI of U neERE IEIe@Ifro&ég q 5§ bf ﬁl@g%'éliag%esag,g{ §r1§a ﬂo?ms a s%bstantlally

CO[TpI‘I ses a disch ar ge el ectro
right angleswith Sige@ppasing emérodf: 48hdn gddigbre tier disbharbb alecmdiqmr]wa @sd the

oros L ELSEL TS A T M S L )t

- direct cnmed| dteedatiog caekas, ok pRlsediélectfivite GusierinbaRY iftah @Yecic8l dlscﬁarge

ubstan%iall orthogonal to the el ectrode rod 151.

'iR?ﬂéP%élﬁ? elepfofie 132 ayd dhecoppraipe gleetradet lborestreamer
dischar@é1d geIFREA B&Weéh b HERNd $1¥ctﬁfde§’f’n%rﬁfgﬁ@dlséfﬁ% QiU 88015 4 and the

air ~ passes in the surface nor
0pposuxgmlft0ﬁ9ﬂmbibe In sardoing, dew teprperatwd pleStha m‘gehhateduﬁ die&ﬂagmcal

I 15h a
e o N T e e E—

) generateselsgih speedeletirak, ivhe opardhel rallieslt rsades Hl_‘,z@?ox?fracllbﬁs as well as

other e a&ﬁ% & trode_15a forms a substant i
ST BRI (ohE STDEL e BireBed 288 btk modksulosl Suphermore,
these adhb@tofihi&&@ﬁ&ﬁal@ﬁgeﬁftﬁ AfdSirke gr ?z{oéggﬁﬂifgg]té ﬁﬁ%ls ggthe OPposmg

electrode 15b are connecte

elewo@débd and aprotupglirshin yhet reat exs:bmelemendl?r ect curr ent

[ sed el
Bl U Do A4 PR DB  p tomen
chmnngmmd@s@mdnmpmam&hﬂa&rscharge el ectrode 15a and-the
(S)FAbgpposing el ectrode 15b, a streaner discharge is

ener at ed between the needl e el ectrodes 152 of .t he

”ﬂh&eﬁdﬂaﬁs@ gir dneiet An@dke dPplyafdrah e are%ﬂg&%' 1ok §$t a9 gl?oug'l in

In so doing, |low ténperature plasnma
FIG 17 ,‘:Llﬁd FiGe 18 2ad gre hpgped inside a curled fan casing (not shown) that is made of a resin

_ foam (e.g., expanded polystyrene). Furthermore, a rotational axis line L of each of the fans 10, 11

s parallel to the exiraction direction K of the heat exchange element 12,
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20 di scharge field when the streanmer discharge occurs.
Furthernore, this |ow tenperature plasnma generates

hi gh speed el ectrons, ions, ozone, and radicals, such

as hydroxy radicals, as well as other excited

nol ecul es (such as excited oxygen, nitrogen, and water
nmol ecul es). Furthernore, these activators are carried
along with the airflow, pass through the openings of

- (6) DAMPBERpposi ng el ectrode 15b, and are supplied to the

gﬁgt exchange el ement 12. 25 Furthernore, the streaner
cqzrg’tpﬁ‘é?‘* l%élﬁpgseéﬁ’égﬂ‘bi the indapn yjdg syciomeambendh Zhgdemper 34 is
pivotecg)ﬁ ngamﬁie?ﬁpélgcgriwg (ff% 'sg(ﬂgﬁ)?%ag 'oégnléséﬁﬁg dlea('):[%eegliﬁl g(fﬁ)or the

AN The exhaust al upply arr

- opening 3@ and blogkothe ather. (rot ors), as shown in FIG 17 and

inside a curled fan casi ng
U)EL?%@?Qﬁ%%&%Eqéﬁﬁhﬁi%ﬁgge of a resin 30 foam(e.g.,
SShpahdeitabajujsiont BREEB iFUEFRET ALY fortich V! #hicR BAosBhS exhaust
. lLne L of, each of the fans 10, 11 is parallel to the
air o L0198 58 PERI<EMKE QUa0ess Me e clavirioqbeuiramer o BB droasre ectrica

* equipmkst, suckls Q@bnt%l\frglﬁt B_(Qﬁd W@%ﬁﬁw%@gﬁgg go rtl%géllgcﬁlét board is

the indoor side suction cha npe
connectsid\ig prediinippmnfunicatismwith @, wised remetetcontrolinatahowmio indsdoaunls the

operaibB PRERS 0 B PSD 00 B0 S PSRt

controlThe el ectrical equi pnent box EB is disposed in a

- urrER R e AR LS re "ol cctri cal equi pront

- reX el hRAUSERn i ' ntr
O O PO B R b0 R Blow
heat exghapggyentilgsion andds, a eumakvingthtin maxde, and tiedrarunichatge @lement
and controls

. W i . t . t.s )
cleninf i 8 B TR i 1 i hers i o b
(1) TOBABATEAN EXCRANGEVENTILATIOMNEV®DED renote control .

EXHAUST Al R FLOWS) The total heat

PPLY ALR AN , 3
YA oe R eheTBuE G 3POu! B hogt eReheang B P orformed
using tH¥@@exchan@e elemehOl@then BRAL gﬂ?ﬁ%ﬁﬁ W?erbtplexlliﬁ% gﬁg&f?ﬁ%ore, as

_ a normal ventilation node, an eat “exc
discussed abgrpthe apeningddris igclreddie thisTiree. fluirthemmane) ifths Gansies! itde

e 1o e RSB S o G o

into theéndobaside agtion chani®27,igasdeothadudhard e:@%eh altP@ssageway 8, which

| entjlation Ls perfqrnmed, using the heat exchange
- extends ${031 405 Poaras $isiiie ebepeiepmaissting chamben o heigudospace 20,

: 25

- 30

the air fittefs 178! M0 heat e€hange element 12, the first space 17, the opening 23, the exhaust

. air fan motor housing chamber 41, and the exhaust air fan housing chamber 22, and is then

blown out from the outdoor side blow out port 7 and exhausted to the outdoor space via a duct;

simultaneously, the outdoor air is suctioned via a duct from the outdoor side suction port 5 into

the outdoor side suction chamber 26, passes through the supply air passageway 9, which extends

~ from the supply air communicating chamber 45 to the third space 19, the air filters 12b, the heat
~ exchange element 12, the second space 18, the opening 25, the supply air fan motor housing
chamber 43, the opening 44, and the supply air fan housing chamber 24, and is then blown out -

: from the indoor sidc; blow out port 6 and supplied via a duct to the indoor space.

S




di scussed above, the opening 33 is blocked at this
time. Furthernore, if the fans 10, 11 are 20 operated
inthis state, the indoor air is suctioned via a duct
fromthe indoor side suction port 4 into the indoor
side suction chanber 27, passes through the exhaust
air passageway 8, which extends fromthe opening 30
to the exhaust air communi cating chanber 46, the

_(Z)NORMAIhVENaHEAmDONMhmml r filters 12b, the heat

cha emeng, the first space 17, the openin
. ﬁ'ﬂge@i‘i’i’éﬂsﬂt" lcéﬁ?e%n&hpﬁl&r& qﬁ@%h@@ﬂdhammgdﬂungmd
1ntennbzﬂ1§te%¥d§§ﬁ§3 Luchiak s% Ay Raysil ?&glﬁgaﬁgﬁa\%ﬁ glﬁf%tﬁxg rd 1’?‘01}51@&%d25

bl own out from the out doo
eWhetuseray! yantilatien inpedfoonedyil theptal heaﬁem:hangmg unit 100, the

utdoor Lr is ctl ned v
campeE U018 5 BRI o BU5H B okt
this tinoa Fddloarmstegl tsmfzms un 1¢ h&lﬂ;%fat&ﬁm tmmﬁs&l& MdobEAr fshEctioned via

' ssa whi ch. extends fromthe
a duct ira%ﬁ% nﬁwr § Q“d%m ‘h’@' g Mstopr side sustipmehanber 27, ppssew

. througllgbyﬁd@@v@itﬂatfoh'pﬁ%ﬁ@e ?bwhltcﬂgxt@ﬁ&tfron?ﬁ‘%gﬁ&gﬁ%% %Phypass

10

t he second space openi ng

| chamb%r 3rl fhﬁr‘i’Pﬁ%tlg)ﬁz ﬁmﬁnsh@aewlk Iterdpening 23, dxheuso pie fanngotéﬂhousmg
hanper, 2 and i.s t
chami g, OESURBLN o o AN LOBIDS o Sy 8 o

side blew opt poed’ Mlcbexhaldtedtvzzt delIdn € the daRibosPace simmifidndodsly, the outdoor
an1ssNgRM%t EyTt %g N%EE rnal ventil ation, which does
e Vig & dje the R P]rg% §u§t1%pqr5§ gfgcath(g@mqqgr side suction

- chambérM6EpaEetitAbBtEBB Spy aif PERad2Sa$ Bl {gﬂﬂh S&@n&s%{lm tﬁ%ﬁﬂpiy air

15

commupisating enapher #5togbe

cool 1 ng and eatlngm?re not- neede
f gpareviot the mhidilterst 12b, the heat exchange element

12, the %é%ﬂ%ﬁéﬂ B9 4R U Eépe}ﬂ%z ?@g ﬁg gg”ggagn Vrgg'to @@%&Hgﬁggﬁl{% i

-+ openinpiipeke theauipply hirdart howsing barhbe s, is tHen blvevnf @8 SrokOhe boor

20
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tate the indoor air is

 side b, By R EPnGupPlist s i Hdopr e s v el pipply ai st

same aPRF the‘ka&.dﬁf%tﬁhﬁéaﬂ SeRMge SMBarddigt | On chamber 27, passes
thro%g %?SS ventllatlon assageway, which extends

(3) HEATJHX ¢ HA LGB T GLEANTY Echanb_er 31, the
fP@R LR e}féalané@aeélér[t %fea%ﬂ%‘frﬁ)d%? 6&0 ﬁgrgé}lm%g s& ﬁiﬁ.athte fatational

exhaust air fan no SiNg €
speed oéﬁhefmst 10ai ¥ rebches hotat ngarmh o of wntlation fsheRinkiz€ME much

as poss@yeh i trgnt&etogfelg, tﬁt f?gﬁle{ 'i %gﬁ?%g%negg‘%%@7 e

(FEATERDS mnmsb&rAHHEAMﬂemN@mG'tﬁm:jC“ oned via a
€]

g@%& fromthe outdoor side suction t 5into the
Bototal hert cxehengipg unig h@ﬂm@pr@m tojhssceand dmtmdighertt the heat

. exchang%@&h%ﬁé ?ﬁ%snclﬁg%tﬁl ngvﬁﬁlxﬁl{) %H][ug?((% ﬁ)‘ﬁg Pﬁfx‘t:l(g ?ﬁﬁ%mfga%e Yorm,

air
wheremtthe sawbnday pdréiciss &210,1 toHe) ;hlﬁaﬁ dRxeRANEe teh e Alatild whérein the
he second space 18, the opening 25, the supply air

w Secondaﬁéﬂ‘“%‘?%?re Hdtidd H e inmsder. dere, thp émald)p@ﬁi ﬁ?go ry wticltshd the

R -adsorbs bacterla and v1ruses As a result, the total heat exchangmg unit 100 can exh1b1t cleaning

.-t1tan1m1§&i8ﬁh¥ ekl thxf: 8ibs Qs gﬂeggl%g%%d ge% o¥ Pa CISSh B%I“fu&i

fromthe~1'ndoor "owW OU

| apatite. ﬂp@r@lnglycetctm/@ sitds dori phdtwoatalpia cem(l tbm@nfﬂe(m&‘%aw‘d thdt @reSslilﬂﬂhlyto

_those ot%onven%onaq Sitanium dioxide. In addition, in this state, the titanium apatite spemﬁcally
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same as for the case of total heat exchange
ventilation). (3) HEAT EXCHANGE ELEMENT CLEANI NG MODE
20 In the heat exchange el enent cl eani ng node, contro
is perforned so that the rotational speed of the fans
10, 11 reaches a state wherein the anmount of
ventilation is mnimzed as nuch as possible;

si mul t aneously, the streaner dischargers 15 are

capacignbatgs aga@rior(to BAT WRER ADhe dtidzcHEGENE uhirhht %%Bﬁe%@onal
With t he total heat exchanging unit 10

phOtOSS@E@%‘@:‘f ¢3!¥he second enbodinent, the heat 25
momp@pm@g@nt 12 is coated with a m xture of

titanium di oxide particles of the anatase form

wiih éierfotehkeat excomizinguniat G0 abbﬁﬂing teth@ sdcoh@ edbOdificht) the heat

nd .t i um apa erejn the secondary
exchan%'gr%[éﬁit ﬁ{e 182 g F%at c{\gﬁq ? Ee %tj tﬁ?f’é‘t“@ 10X rpémctleﬁé) the anatase form,

‘whereia tied dee@idaghas@tanean Y t® R0t ing klﬁ(ﬁalﬁételt B tithhib AU Re, wherein the
di oxi de enter the gaps between the [Iarge-si z6d

secondgydgiirdasyarphta 1imdn diametve; Howteserj inrmddisipathickeo, the same mixture
b tes phot ocatal ytic reaction.
may e@%&&gghggléé %‘ﬁ[fésc eealgﬂ{'?rlsar to 30 those of
INDUS:'BMAEIE]APBILMZABILBI'Yum dioxide. In addition, in this
the titaniumapatjte specifically adsorbs

sl
@?aé’rll?g&r‘ﬁﬁﬁf“\? matreigkaceprding todhg present ingcntionahn pibit cleaning
capacit®X ogi 2
P o o R R ellicor LAY Hafiey SR ERE P fabiea o
CIeamnE agleted frghnalegies, such@n thexse thatede aimhotaeseni conduct or
catal yst. (MODI FIED EXAMPLE) Wth the total heat
exchanging unit 100 according to the second
enbodi nent, the heat 5 exchange el enent 12 is coated
wWth a mxture of titaniumdioxide particles of the
anatase form wherein the secondary particles are 0.1
to 1.0 min dianeter, and titanium apatite, wherein
t he secondary partlcl es are 1 to 10 min dianeter;
however, in addition thereto, the same m xture may be
coated on one or both sides of the air filters.
| NDUSTRI AL APPLI CABI LI TY 10 A cl eaning treatnment
materi al according to the present invention can
exhi bit cleaning capacity superior to that of a
conventi onal photosem conductor catal yst, and can be
adapted to cleaning related technol ogi es, such as
those that use air or water. -24 CLAIMS 1. A cleaning
treatnment material (847), conprising: a mxture of:

._-24;
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a phot osem conductor catal yst (846), wherein the
secondary particles are 0.1 to 5 1.0 min dianeter;
‘and an apatite (845) that has a photocatal ytic
function, wherein the secondary particles are 1 to 10
min diameter. 2. A cleaning treatnent material (847)
as recited in daim1l, wherein 10-35 parts by wei ght
of the apatite (845), which has said photocatal ytic
function, are 10 m xed WHAIMSO parts by wei ght of
t osem con or catalyst (846). 3. A cleani ng

1. ACI[% %ﬁ% ewaé?rﬂaéﬁéjﬁ%gﬁylp%mgem ted in daim1l or -
G b ofwherei n sai d photosem conductor catalyst is
titani um di oxi de (846). 4. A cleaning treatnent
mat er i Zthofasamicopducis chtelyet (SAE)CWaENN the sec@hdarypaticles are 0.1 to
wher ei te V\,hl ch has said photocatal ytic
funct |12?1“ﬁ1nﬁd?aﬂ?%éﬁi o apatite (845). 15 5. An air
filteran(aBdijte (3459 il Rassiihdioahtalytit iRfiof &ﬂ?ere?&@l@%éoﬁdi&‘ﬁamcles

cleani ng treatment material (847) as recited in any
one @F%Hﬂ&“‘@llfaﬁﬁmﬁf’fhrough Claim4. 6. An air

| 2. A cERAH HAPREE oA (AITRILSING Ak, kil e (84) as

recited in éxcﬁgﬂlge el enent
(11}235 pastsdhyeveiglgaif thetupatite esqdmaﬂg&x hﬂs&;ﬁﬁrﬁho(ol&)tlyﬁél RR6HidrS are

[ ment teri as reC|ted|n any
N LN O N
3.A cl@hﬂg&ﬁgtnﬁ@t ﬂﬁteha( RAD)as r&@Vi SiaRE: 1 o d‘ﬁﬁb Qrefange
elen% as recited in Claim?7
said otosemlconductor catalyst is titanium dioxide (846)
4. A cleaning treatment material (847) as recited in Claim 1 or Claim 2, wherein
the apatite, which has said photocatalytic function, is titanium apatite (845).
5. An air filter (84), wherein
said air filter (84) supports the cleaning treatment material (847) as recited in any one
" claim of Claim I through Claim 4.
6. An air conditioner (40), comprising:

an air filter (84) as recited in Claim 5.

7. Aheat exchange element (12), wherein

said heat exchange element (12) supports a cleaning treatment material (847) as recited in
any one claim of Claim 1 through Claim 4. ' |
8. A heat exchanging unit (100), comprising;

- aheat exchange element (12) as recited in Claim 7.
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