SPECI FI CATI ON  HEAT EXCHANG NG UNI' T TECHNI CAL FI'ELD

The present invention relates to a heat exchangi ng

unit that efficiently recovers heat during

ventilation. BACKGROUND ART There is a technol ogy

(e.g., refer to Patent Docunent 1) that ains to

prevent contam nat i SREGIFICATH@N; exchange el enent of a

total heat exchapgiPaxeminceusuiher for exanple, dust,

bacteria, viruses or the |ike suspended in the
TECHNICAuFHdd? air) by disposing an air filter, whereon a

T_ he g%gf%n?‘e&gr%hﬂtjis&ﬁ late t(% ag@% eac%hglg%(mggtﬁ{ {ellngt 9 @h Eﬁ#{at during
ventilation. DOCUMENT 1 Japanese Publ i shed Unexam ned Patent
[ ion No. H 10-311581 DI SCLOSURE OF THE

BACKGROFRP PROBLEMS SOLVED BY THE INVENTION It is an

Therehy teféﬁhrﬁ)ﬂogtyr(e g DFFEa0 PateVBdtulneft 1)@hdR il @ ?r@eﬂ%ﬁtammatmn of
exchanging unit that can_ prevent, nore effectivel

a heat exchangs slomat b RsHeaRch Egg, IitEue i el e¥aEPIeoish oagfbtia, viruses
or the like g?sﬁ&nd@?f‘-?ﬂ%ﬂeg Su@bSBA byl UE (szhg {PLir §i ﬁt@f' %ﬁereogué‘gyhot catalyst is
bacteria, viruses or the | k€ suspended i n the 8
supported, opjthe, suNELANE FOR BERYSGOT HHE heReRhENgS elameat cor dance wi t h
Eﬂ,@@e ¢t of the present invention, there is provided
PATENTD@& eal exchanging wunit, conprising: an indoor air
: Japm@atﬁbhma&salgmmeﬂh Pateax hapditaioh NGO Hai 10-1105%IN
xhaust air (EA); an outdoor air
DISCLOS%&W@MQ@9N&M supplies outdoor air to an
PROBLEMS'SODVEDIRE THASINVNPION ai 1 (SA); a heat exchange
el enent that comunicates with said i ndoor air exhaust

- Itigapsehigd wiyhepigseshinyerfinndedrovfle  begsrohangingatyéi gt cag pgevent,

mor s RIS 13 S SBILRORE 0 B aot By, o
example, duahuaomadwme@mrtheélkc sisBaXled m the mgdoocanir. ¢l eani ng

ﬁf?ﬂ’““%@ i ided on the supply airflow
MEAI\IS'FOups ream si P@@%heat exchange el ement, - that
an apati.te .t hat ocat al

In acf BRI S RPey E el ‘“@’S‘HEO R R PR S—
- unit, compris OVI d g?rofgrtg uﬁtéfpagrlg%ﬁg%tyg ftb t (i gggfa{é]? g) a%f oustgoor space as

]%}tlva asuE)pIy air di trlbU|on art .t hat

* exhaust air (405 7 PHdPRISHE S %P8 AY b thatsppLiss Fpdeoyraidy andadoor space as
switching unit (EB) that swi tches between a total heat

supply air (SA)g I‘ta’t‘@é srehngeatlpmaninodiat waBABMiCatesi Withs saidindoor air exhaust
activator generation part does not generate said

passagewayfadis¢isk ordoatrir supply passagesAYpryd exchangestar leasitthe pensibdg heat of
di stributes a predeterm ned anount of supply air, and

said sensiblegreatiiind the datentiganbetien safl ednistginfBapand said supply air (SA), a first air

. cleaning member, which is provided on the supply airflow upstream side of said heat exchange element,

that supports an apatite that has a photocatalytic function; a first activator generation part, which is

. - provided on the supply airflow upstream side of said first air cleaning member, that can generate

activators; a supply air distribution part that distributes said supply air; and an operation mode
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wherein said first activator generation part generates
said activators and also said supply air distribution
part distributes a snmaller anmobunt of supply air than
sai d predeterm ned anmount of supply. air. A heat
exchangi ng unit according to an enbodi nent of the
|nvent|o conprises. an i or air exhaust
switching ‘B’é%&%’e%&& swgﬁhea e git?talsﬁffﬁlel?qb”ﬁsg g@r@%vn mode wherein said
exchange elepent and a fifrst, air cleanlng menbe
- st actwatfif&ﬁf%ﬁlmaét haot-gragiateciihartiyring i also #id SRRLY it distribution
ncl udes both a total heat exchangi ng unit and a
part dlstﬂb%t@mmdéteﬁ@@fs awew 1y supply giry andrpye air g angmbey jglearing mode
assageway exhausts indoor air to an outdoor space as
‘wherein saidfiRzAGE Yty generqtion pavl genstatesshid aglifsprirs ansleadsossgidvaupply air distribution
supplies outdoor air to an indoor space as supply
- part distribuggs g sfihles areaint efsuprdy gie thah eard predetrmiisadge®usttof ipabtait he
ensi bl e .heat. of t sensi bl.e heat .and the | atent
& fEh B Datime Rt oot %@hﬂdgﬁe&t o et nygrfion comprises an

indoor air dihﬁdsh PESIBIcay ] Kiol@dir auegag gk\e@e RAthefB¥xchfngd didnié and a
pe or_ a rotational n ad ition, "sensible

frst air leqqiig mopagre Py CHPYE; e ¢ ﬁ?ﬂl‘ §xhanging paifplsrein daclides poth a total heat
- exchanging %ﬂﬁ ' ahﬂ %nsensﬂ)létlﬁgtt exdBingNGhE e SREPOE bir c‘eﬁhz{u)éli P way exhausts
humdity. In ditio tne heat exchange el ene
indoor air t%@m!#n% sase aw:xhhuat hie. Thechaistooniir sexHzpessagewsy algwewoutdoor air
to.an mdoor%ngce aE' S.ld)pﬁéaﬁ;g ?8¢ he%k xrcgl%lp e}d/en% arad e anoe¥ E)tl leasgthHsTr:I%}blea hidat of the
- - sensible heat ptﬁﬂ rtieabinesit Heat dbfetvtehﬁ ticathaex altrand ehe b@pﬁnilr Rufthermore, the heat
irst air cleani supports

 exchange e@ﬁ*&?ﬁ B e o R PhatBrEeH! 3396‘2?19 OBy Sensible heat" herein

. specifically lﬂyﬁah@ et Rure! B add@iidn, CLAGR | HAG" 'TRERE lspedi®lafll Mndads Huidity. In
anple, an air filter, an electric preC|p|tator or

addition, thy ea! Frqbaneq rslomeat gangpuniedis witlhtheiindoor itexhayst pessageway and the

outdoor air R 1 Q§s§$e¥sﬁa5/CTl1@ ﬁ{rét'réﬁ:rt él@éﬁmﬁﬁ‘f 'bE} 1s BRdaPah ! ‘JEBS pply airflow

: in, 1or exa calcrum at ons. of

upstream sidsalf cthetheat ¢xghmgx ylaplanu treadditiensthb ﬁrst Gy t:belmbgnienﬂaamuppnrts apatite

s TR SR MR 5 R SRR B5 e e,

. air filter, an élediit hRBipitRyr @Qhéhl&pﬁfddﬂdmﬁ,rtha Mepaiite tiedt B pi@tore@lEe by
mxing it into, for exanple, a resin, or may be

supported on the air cleaning nmenber by coating it
thereon. In addition, the apatite that has a
photocatal ytic function may be activated by a |ight

~source, such as an ultraviolet light lanp or an LED
by outdoor or indoor light, or by a plasna discharger
and the Ilike. Herein, the first air cleaning nenber
is provided on the supply airflow upstream side of the
heat exchange elenent. In addition, the first air

cl eani ng nmenber supports the apatite that has a

- photocatal ytic function. The apatite that has a
photocatal ytic function exhibits a deconposition
capacity that is greater than titanium di oxide with
respect to, for exanple, bd&teria, viruses and the

i ke. Consequently, if the photocatal ytic function of
the apatite that has a photocatalytic function can be
activated, then this heat exchanging unit can prevent,
nore effectively than a conventional heat exchangi ng
unit, the contam nation of the heat exchange el enent
due to, for exanple, dust, bacteria, viruses or the
i ke suspended in the outdoor air.




A heat exchanging unit according to a second

enbodi nent of the present invention is a heat

exchangi ng unit according to the first enbodi nent of

the present invention, further conprising a second

air cleaning nenber. The second air cleaning nmenber is
function" hgeinvisded apatitt hehepeihalist exainpld, cswymeu ps ttlce @atcimird eatotnis bhealcium

00 n htio he seco air
hydroxyapat“? e sﬁ%s%lﬂe gy ﬁ %pgotc‘r)rtni B¥ %qgchm a? Sl% eyhc an € or the like. In
addition, the ;aha.ttt@tbat leds yiphetotag ptici fonction fmay fe Shmttedsm hamgelewmnmber by
[ r
mixing it 1nf f(ﬁ‘ e%%@l% 'Qﬂ',@in E)y Bﬁy Eée g‘%@gﬁgﬁ glfendgle tcfé?ﬁ?k ?r%e%ﬂ ?g\tf) coating it
thereon. n lttcﬁetb@%ﬁat% fchaéuhas @phqth@tahetmﬁlnctmnrmam belactwaf@dvhytaﬁlahh@urce
- such as an ul&ABleY ik famp RBA T EDCHPARIRY b@mde/dr il!gj‘?te(ﬁ“ b?@‘f)izfsﬁ@ d s&ﬂ%?ger and the
_ present I n the exhalst air or the feturfn air
like. unfortunately return back MAth the supply alr
Herefl0 YRVt aif asar&%cla&qbeug pRIVRRAIRILSTRIFRRS ait tRME trk:fﬁn side of the
rovi ded_on t.he e ust alrflom1up§trean1 side of the
heat exchang{:e glement.- &tx%q éﬁ%%fst ajrclegning; mgtgber; REPats.Be fralite that has a
photocatalytfd Rﬁ&h(ﬁg Tﬂﬁ@ﬁﬁtfesthﬂplﬁlfst & pfégteca’tﬂﬁﬁd factibh %khlhﬂ@ a aiecompomuc)n
ot o tic function nse heat

capacity thaB3 S G bl BiStin? Bin SRRREARCRY Caraoth ekl Yitlees and the
like. Conseqﬁdﬁﬂyauﬁ ﬁ"tel Iﬂ'ﬁtobiitaltytm amctiorpdfaho amdtiad tiiti las b pholokailydaundgon can

be activated, 6%ﬁen f\;lnlst heat eﬁcﬁgﬁ%ﬁ)&hlglagga%g)frg%ﬁ ’nec}l{ls %ﬁ%&ﬁfreﬁ/ntglﬁlﬁ g%o%&e‘%@gnal heat
exchanging den,o ﬂwosmﬂamnieﬁdm of able heat eehendeveltmentbyudt e fboi mearhpiey dust,
bacteria, vinﬁ&#r\{ﬁe ﬁl%] ss.l enﬁgtfun tﬁ &R@&ggﬂel ement. Accordingly, this

un| can prevent the return of
A heyaytlanging umt ragm;lg tmal stcord kinkedipesdiibe presanh@ventivausta heat

.: exchanging lﬁinr a&gid'i@gtoo@e# l§0d1rﬁ & orthd Ereg i 1&5599{) fﬁftﬁer comgnsmg a

reqar er t heat ange e

second air cl;eeltlag IR t%eseefrndaalr FighEng member ireprovided plxéble p&h@est airflow

upstream sidd Bf the B84k iARee §1BRed R tadEX6R ARIERE R} LlehA ﬁlelﬁger supports the
effectively prevent the contam nation of the

apm“eﬂMIm§%§ﬁ@ﬁ§€ v fepdien. due to, for exanple, dust, bacterla

If theoﬁea’tfbid}!lﬁﬁg% SRR M8 dothtordal Bpk %GQ%OIMe eﬁnemé fixed type (i.c., a
xchan |ng unit according to a third enbodl ment . of YF

total heat excAGaGEEP R E9TBNOA Te ST AR eI QEHEIRTEAT WG] mPnEh @@oﬁ%ply air,

and the bacteﬁm(d}sdﬂaﬁ(‘l theflilte pREEnt BORPEILSILD ir Br M8 t@aatradMhinfortunately return
tion activating part. The photocatal ytic function

baCkWIthﬂleasb‘P}i%Vé’ﬁ ng part activates the photocatal ytic function
Howeotr, theascamdtairt cﬂeamn@h‘ﬁdxﬂﬁﬁ:{" et is ﬁo’r’lﬁhde@ kattRcadthahsy hirflow upstream

side of the hffj’]y F’f‘%‘\%gﬂ c%rrtle}nl taﬁc%p GPT‘SIE almx%&rfrﬁl érlgﬂ%t%&e apatite
that has a (Iﬂ;umhatalyua fiinotiomli theerqgattiy, awhir thierhedi mblmngmg uit, # the
photocatalytic ﬁm?@ }hgl ?;gﬂ? u%agtr}%% hg{z')f:a\l/t%l 1C funggcﬂ cgnq)evaa{;lgaste&l then the
:bacteria, Vll‘llﬁfls @nd d@tlddey)tascntflm tieteixbausodir oithe agpaniafrevill Go deegqpestd| gestroyed
v D5 SOSPANRUIR WAL bchR BEAA S SUBBS A b o
- unit can prevesy theangpirmef lmtetlaaawcwl pmctht (blka pfesent fththe eilerlistradngr thé return air
back with thd h@88f &r 68 ar&l@ e . h| ! deﬁ’%hrih%?@n%chaﬁ&%ca Gy qga‘f&bttlonal type or a

rdi ng nt of e pr esent
moisture permeable Axpdiype. \Xher ein the




phot ocatal ytic function activating part irradiates the
apatite that has a photocatal ytic function with |ight
in a predeterm ned wavel ength range. Furthernore, the
"photocatal ytic function activating part” herein is,
for exanple, an ultraviolet light |anp, a purple LED
addition, theglreat ¢xehdnigkg. unilene alst bffequivelly poavtntl thée b(mtafrmnﬂtohojﬁ the heat exchange
I dlates th t hat has a
element due ?qﬁ%dr\éfa&r%ﬂ? dl?s? btacf't%:rga Virses suspe ec?‘lﬁ?h mdoor L edet er ni ned

unc ron w N a
A h%a\mh@mgn& umamg@rdmmrccseqhmhtem}opdmmu sf the guésohteinvention the first

embodlmentlbi‘ he %&fndeeﬁﬁmln%n ﬁﬂth%%&%ﬁ %ﬂl{ Ph{)tg%g‘talyﬁrrﬁxﬁgféomubg%g part.

to activate t 1on O
The photocmb’tlapfatlfptwé pavixating parg qﬁhmt@cﬁleapl;omcetafmn clungsion of the apatite.

FurthennoreAﬂféo‘E)HétB&Jte}lytlct ﬁﬁctim%ﬁ%g éiaﬂg h@r@ﬁﬁtls otfor Ek‘a@n}yl@ Salyltraviolet light

exchangi ng.unit can cRangi ng
lamp, an LElpi3 plagtas Aisphegeer dsugh o ot glmérﬁma?rﬁ%rn@ b@fner ischargesept 2 streamer

dmqumﬂdrﬁmqulon |s a heat exchanging unit according to the

ird enb nt. of the present vention, wherejn the
Here SP%‘E%ﬁaﬁf %‘gmfl%%wwga’eﬁavgﬂeﬁ QW@@&P@C%@W%W@% on

of the apatn’eheormeqlfelnﬂw tHP HtdrROhBEe Wit dafeilRi Be dikRREd RYoutBEIFRRE. indoor
whmehgnd gdl ion, the photocatalytic function activating
BgVP lies activators to the apatite that has a

A hephmhm'@h@l it ahccﬁrdiﬁgttd') anfoutth einb&dimeriteof th&present mvent_ion is a heat
exchangmgf plpf) éa)%gc%‘t algy gel t \%%fj :ego{t}ﬂga | ?’atfl tﬂg 8Far1tét 1%/%&@31& Iav};e}"ein the
- photocatalytiq ﬁstcneamatdIMamghateﬂhe h}b‘tﬂtd thisehas & pBotocasatyticvatadins With light
ina predetenlﬂﬁl%& 'w'gvé’fén 3_19% Ste tﬂé %ho%@zﬁglg%cehm%oﬁlogts he I ons,

ozone, as hy
activating paeKasirtie c$, ﬁmbrawﬂeem vélgmbiedghemt ayulirplx L Bror thel hkeu | es,

e t e Cc t
: Here, )?:Fé éﬁgéﬁb{a!aﬁ% @%ﬁEﬁpﬁ k%étﬁ/élemgrkgaﬁﬁ qég‘?]&%gclﬁlt%aﬁéattﬁt% that has a
photocatalytig fiection Wl@dtght/at 4 nrgdgammdswwe@ng@eﬂngm Cohsequdntliy] i possible
to use, for éﬁ%%feeﬁﬁnuﬂ%l&f ll%l‘h. Qamﬁ“& T ?%r&@@%%tlvate the }I)hotocatalytlc

her nor e hot ocata unction activa
- function of the apatiés thpt hae ¢ phetdcutaboe éunc@ont Mecoxginglys the maufaefaxsnacost of the

heat exchangﬁggh@gﬁtbglmfdl&wgunct ion. Consequently, with this 3
heat,k exchanging unit, the hl%h energy radicals can

A heaf exphangme e sRedImecatatiffh icmbpdiment oftheprespr igpatiopds a heat

exchanging tunhad a&ﬂﬁdl@g pﬂﬁ'ﬂﬁﬁﬁhﬂ' ¥inb6dibAE tdfARe p?‘@&ﬂf fivedtion, Wheileh the
ble to accelerate otocatal ytic .reaction

photocatalytig SSE%C@OB@C‘EY%‘%@FH Bropidsg omdes &irlfNt BB Y45 el the air cleaning

member. In aldinoh; tﬁ@pho%@ca&lﬁﬁ:%dtwntab@vdﬁﬁgbal@E%ﬁ@@dtdﬁgatblﬁl tb tiPdpatite that

has a photocgt)?g?v{g%rpcﬂan ulﬁ.rrﬁlfelf'rf?%tgl l‘t\@g %glét h%getl?tbcﬁ Vt??r{][%c?ﬁgtléleghgaar%" herein is,

for example,excgiawgdisdiamnh tehudert discHapger X astich@er disskargdrodt tel Bke. The

rativators” GRS BF chalill i PRI B R dots Sat e oh o hyarory
radicals, Otheeﬁﬁ@teﬂlmﬁdemwmmh a8 ebadterxygénmolandest Beittd Kigogen molecules, and

. t he heat exchanging unit can prevent,
exmmd“m&ngM§S@§%H F%vefy than a conventional heat exchanging

Here, ihsi photocatal ytie fimetaon astivdtiog parft isthrevifkatn thx mkﬁwg@sa‘eanﬁﬁe of the

air cleaning IH&EbJrOFurﬁ'l%fm #ﬁ?ﬁ?gﬁ%& dﬁﬁﬁﬁ(ﬁ{ hé'ﬁ’vi‘ﬁ'# ega?les?h)gg{; Q:%vators to

suspende oor air

the apatite thaf g 2 phaseseialviig ftllman SGonserquentho aithethis of t he prese nt
invention is a heat exchanging unit according to a

fifth enbodi nent of the present invention, further

conprising an air




di stribution part and an operation switching unit.

Furthernore, the "air distribution part" herein is,

for exanple, a fan. The air distribution part

di stributes the air. The operation switching unit

switches the operation state of the air distribution
heat exchanging tinit, Fer hible emangyeradichle ctio paivaieitienplsatd-tadiititgfunetion”of the apatite
that has a é}ﬁ[t@da&l | 81%1% 101§X§gp rﬁ*ngf&h E]st n%gﬁsfb(eiere Yof%gcetlefbrg{e a]\gé%hég%%alyﬁc
reaction speqdhd thmpatite ﬂ@hhass\mpﬂlehpﬂyyumfunctm Ag hesult, e lopeexehanging unit can

prevent, mm%t ﬁfe%n@efl W8 Abdnvehenbl Rt QR @Eé unit, {80 %Sﬂt%ﬁp'fajh%/l}] oft the heat

concentratlon of- acti vator S SU ' ed

exchange el%eflt SederiPiyamalebdust, bacterife vingshperobaliks Sysneedddun dheicytiloor air. In
addition, it 1361&{0%‘1@15& Bﬂ)nﬁifsr dxtrlee N SBdctive a§a1§§t %tb%ct@p&&eeérﬂl thé Bke. Consequently,

npl e, during nornal operati on, bacteri a

the heat exe BBt PIFIE™] TRE HRenehpien P O cpghapHe wnit, the

contanunatloﬁl df tht Badi dRehalBITERMentiieN@UTor TRIThNE, MRE Vabedid)Qriruses or the like
oto atal ytic function activating part, operation is

suspended infhe QOGP hed to a cl eani ng operation rode after a
A hea Iexﬂﬂngmgrﬁmt anebrdihg t@arsivthlctibediafent bﬁth%q:ﬂesleﬁt exitidalib ¥ heat

ctangg GUPRSEIRE 5 SN o Do BB PR Pl o o
distribution part act armqjeyatwa mhtefnhg @hit VBir;herrE&EEGH:' SaiOdi strifintiohNeiThéRin is,

| f e 1.0 Ivtic fu f the atite that, has .
for exampley b ABTTROROR Bt S SRR Do ot TE BicHaCoh dRHEREE uni
switches thehmatatlen shatnafi thg aiy rdus.trﬂmftlctnhmrtf Fuﬂherampfe clie ‘whetatien switching unit"
herein is, for éﬁ)’r@:ﬂet h Q&ﬁ?&ﬁf@é ?n‘é?% Chg:H{lg rota% Lsfq %[Sejieﬁ k éﬁe tn%qlg Mefofa fan

enti ona exc angl nlnat
Hereothetdperatiem swisstihem nuie swatln;ﬁrém ommlqnostatf: @rf t@(glmmlmbqun part.

C()nsequentl3$;j Uz?'tl-ughb@cﬁfcgl{tfaﬂon \Uf raﬁﬁ@ﬁo@ ris L e!dkt% tht! Sa?re Ql@%ﬁ %Eneéntb%r if the

door air. eat ex angl n I
Photocatalwlérﬁe@famﬁewﬁtwaémgmq@ ip Heasnin statejwherdie, fop nmrmdat diripgi ¢ normal

* - operation, dlflslé NSelctepid, Pudel 8nd BRI art Qéﬂtmt@:agin %d%% ‘B? dh&hiy 'icleﬁmn member

unction. can be activated, then eri a, V|ru es
without mak%yﬁdmﬂ%“ the photpratl et f”pﬁlqnh@t@?(tﬁ"ﬁl,w @peramn ishier witehed to a

cleaning opeﬁtlén Woli¢ a8 JARCANRRS 8Rl the d8SIIMANEEF AL fzgle@%é)é{ﬁ‘iﬁﬁg sB¥pressed.

e the arrjve at the, heat exchange el enmen
ACCOI‘dlng‘YABVd@r%fsn’gﬁf e Yehngntutt. b gir gATIRE B§D Pbicean b rclegead; selectively
and effectivel{fhe return of bacter| a, viruses, and the like 4 ‘

' exhaust air or the return air back with
EFFECTS%@@&W% regardl ess of whether the heat
. If the plxmdsramyﬁloéhmﬂtof the a@atﬁtet}ﬁzt hﬁﬁbhotc)bﬁ@lyﬂ& fighckiBih Sirlbcactivated,
bl e ype. .l n addition, the
then  the hecgege(c ggﬁg#mé l‘]lﬂji é tﬁ aPESB @PF%CPFV@FWWXFW@M”’? hirevent, more
effectively thewrat omveatiomah hest etvhaiphes veitc irngentahiaamnt oflde hta, exchange

element due t(?r fo?x%g%b d{qﬁsﬁaact Ctvei‘rrél:se?s oﬁll.lﬁhreuﬁ.gs tsgsré)xla%gnl& ﬁvﬁ ﬂ,ﬁﬁiqor air.

With dhe olmi*lt ecmanﬂmgt ugft wiieonanvenbodimeoanofalise ingention, if the .

SR, 00 UL SRR b e
bacteria, viruge§ endhgheolils ng’;s'@rﬁ iortbe exbowt mamr & retuen airnwdhbe dncqnmmsed

destroyed or R8ctialed vy Qﬂptlmg%ykbﬁﬁ@e PHEORRY bRGR derRGE A(Q’J:)Hﬁl&ﬁ)? this heat

one enbodi nent |nyent|on ca prevent
-exchanging unit can prevent the retum of bacteria, viruses, and the like



effectively than a conventional heat exchanging unit,
the contam nation of the heat exchange el enent due
to, for exanple, dust, bacteria, viruses or the |ike
suspended in the outdoor air. In addition, it is
known that ozone is extrenely effective against a
bactericide and the like. Consequently, the heat

present in tRXE&{RRG iaRGr Y deted Bir BAKVERE the ¥Ry & REIING! of AR, fhe heat |
onventional _heat exchanging unit, the contam nation
exchange efimeit ' ¢ Eghopsl B g6 * AP (PAEBB IR oD largRiGon, the heat
exchangingdu?ﬁ can al?sa_célfﬁl&t%&tlyhp‘ﬂteﬁéiﬁ ﬁfc c?htahﬁﬁatioh!@@ tﬁlﬁﬂf%ﬁ%ge?é{ﬁbﬁt due
out door, ai r , .he heat exchangi ng unjt accordi .
to, for e{‘aénpg?’le d('—:}%b PTG YFUSESh T, %npﬁ%g,susgwgecgi o @‘Feé‘?fﬂ’%@ ar.
The harbehapary unét of besdstddBadneot thy Blvntian dareiliekd diykad in outdoor

. | EF SCRI.PTI OF THE DRAWNGS FIG 1 is an oblique
andmdoor@ll%éﬁl a?esg?{cg\s/%]%\lhe internal structure of a total heat

The amofartginggeosnof the destoexdhangingoudithacpdagetot one renehptingnt of the

mventioncaﬁ#)%elgd%\ﬁl?.a top view that shows the internal structure
of a total heat exchanging unit according to the

The heat suehenging vrit aesarding tGon@eibodimentad thei ipventiba tangivewsmt, more

_ . ' . ..t C ' i
ittty U4 {0 SLARRAEACH SRR it 0 p I BHGIIONR O
clement dug gy [fororeamplst dugicbagiasia, vimses ohtwdikerruspentet imathe outdoor air. In

- addition, it Sk fléiﬁ{vﬁrﬁatogzdn@ﬁst%fnelgeaffecti%%gﬁﬁ@i a{‘g)ag[ kdid PGP Al rl?(e_.
to the present invention. FIG 571s an oblique view o

Consequenily,pihiethent grhgneging uniiyag prsvens. wrosfieeiinely ieap doryentional
heat exchanBitunit! @8 cBh@fnhatibA 6F thé Helt SLhARL lRYRNY HEWo! MR lxSHAYS ust,
bacteri . the str cture}a%a,a heat, exchang€ element. FIG 8 s
‘bacteria, viruses ogithq laﬂ?éuﬁPF {ThilF OWARRKEIT he i nternal structure of
. With trhe hbeﬂ_adxcmh@h@B Flnﬂgiiﬂ gcd_éﬁliﬁg t@%lﬁ_@ leflibB@inteRt %ﬁﬁﬁl;dhﬁ'eﬁt%n, the air
. Xa e . [ n.oplique view that shows the
cleaning meﬂg’f’rr%gk’ﬁiﬂé“%ﬁ S?‘??E‘Vﬂ%ﬁqueééﬁtfﬁ ge el enent according to a
BRIEF DESGRIHFIOAIOF ¥ pRAWB)GS EXPLANATI ON OF SYMBOLS 5 8
haust.. ai r. passageway, (i ndoor air exhaust, passageway) .
FIG, Bl SR OREESnRGdy rlmomicnie Bt & Jogpt pfar SXchigig oni
according to thepssmemagtion10, 11, 210,211 Fans (air distribution
t : t exchange el enents 5 20b Ai.r .
1. 510 By A S PPl i
according to th¢1efawhhgvmmgr) 15 Utraviolet light |anp
FIG. $Rbat Q&@Q%W{Haf: sﬂ&%cﬁlleqﬂteﬁl%}- I %fpaa'iottgl heat exchanging unit
according to the present invention.
FIG. 4 1s an exploded oblique view that shows the internal structure of the total heat
exchanging unit according to the present invention.
FIG. 5 is an oblique view of a partition plate.
FIG. 6 is an oblique view of a partition plate.
FIG. 7 is an oblique view that shows the structure of a heat exchange element.
FIG. 8 is an-oblique view that shows the internal structure of the heat exchanging unit
according to a modified example (B).
FIG. 9 is an oblique view that shows the structure of the heat exchange element
according to a modified example (B).
EXPLANATION OF SYMBOLS
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100, 200 Total heat exchanging units (heat exchangi ng
units) EB Electrical equipnment box (operation
switching unit) EA Exhaust air 10 SA Supply air BEST
MODE FOR CARRYI NG OQUT THE I NVENTION FIGS. 1, 2, 3, and
4 show an ohlj V] | e si.de vi ew, ,and
8 an expl odedﬁk}é%g?%ﬁ/ugﬁﬁgg\?&a&?%g%%rc# ?/’%F‘S‘/S,t b ﬁsagtﬁ%dy}
9 internal stBugtlyeie padsagevrayt(alitdoerdir aipphamgidpewhy t

a r,di ng o aone enhodi nent_of the present 1nvention.
10’lngf@ﬁzimreFmﬁia%ﬂﬁﬁﬂmﬁnFF@ 1, a total heat 15
12, 228xchangi ng HEéttexél%géélﬁﬁﬁnéppar atus for ventilating an
XC

' i ndoor space while angl ng heat between supply air
12b, 280b (sol i d | Andilm (firsi@iraleaning hemberasecond docleasipgaember)
and exhaust, air. . tched outline arrow) frogmth

15 ndoor spacgf%{ﬁv%?% lﬁégl?m@@ﬂ%{ﬁﬁaéal&“éﬁ@mm&@mmng part

100, 206€ONSTI TUTI W Peatdlehad T urdiEAR a@%@.‘ | T) As
shown in FIGS. 1, 2, 3,7 and 4, the pre e%lt@nftt%'t al heat

EB  exchangi ng Hde¢trical@quipa@npbéxnppatiby switching st a casi ng

air filters 12b,

ga 1, a heat hange el enent 12,
ul t ravi ol eteéﬁaaﬂt%“ | anps 15, fans 10, 11, a danper 34,

SA and an el eQuppBadir equi prent box EB. ( CONSTI TUENT
ELEMENTS OF THE TOTAL HEAT EXCHANG NG UNIT) (1) _

BEST@A@W@B GABRYING QUT THE ENFENTION he casing 1
i i . d 25. bady 3
SR \525, 34535030 S0 S 50V Sy m o

obliqué-viewhespmtiesly sofhtbaintexnahangere oF ¢ iGal hep @)@&h@ﬁgiﬁ% amkccording
st air fan notor hqusing chanber 41, an éxhaust

h
to one g%(qb%#%nt /b the PrgSah ARseHon fur@egwg; 9 ghqvm wnFiptloa total heat
exchan%%%%n‘i‘t% (ﬁ)hﬁ rgﬂea{plpét?amsafof‘ %@Hﬂll)it 1@ é%f' of gﬁqif:'e nvgl?ﬁilegg)%gg%ing heat

i
a supply ar'r conmuni cati n anmoer

betweenisnpplp minSw ¢afidiinechalifeesrovibfromranooitdesd spsdeddseidhii hir EA

n.i ndoor side suction chanber 27, and a

(hatcheghan‘@er 26, i _

y iz SARy) pn e dpdogsy §Racgedia R theat caxshangel elemeat 12.
it | . ) H

(CONS::IEanbers di scﬂ?sgg?ég‘mgq{gx E@Aﬁﬁm LEI\/ENF

BeABER Th&IGBal, exShamged ettenpresent Natub dfeal txdl@nging unit 100
as, shown_.in

prinl 5 BRESPE R 2] LSPRS, SRBES, 2% ARl U i g

. lamps 16 ] - hanber 21
amps _}Jfahbﬁm,m,r@daﬁl%@r FAeatd arﬁel@éiﬁ%%gﬁlgglegg,ﬁg}#]gg. anber ]

is formed so that it I1s partiti or exanpl e,
(CONSEITUENT BLEMENTStQB THHE TQTAD SEAT EXCHANGING NEY
(1) CA 16E (refer to FIG1, 5, and 6), and the cover

ody 3. In addition, guide parts G, &, & are

A thoeadid PIG. headdor o m MeaaSin®(1 EdiepiRs hMsiRPBYdy 2 and a cover
body 3, which covers the upper surface of the casing body 2. Furthermore, a heat exchange
clement 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 housing

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 provided in the casing 1. The following describes the details of each of the

chambers discussed above.
A. HEAT EXCHANGE ELEMENT CHAMBER

~ The heat exchange element chamber 21 is a rectangular parallelepipedic space, as

'shown in FIG. 1 and FIG. 3, and houses the heat exchange element 12. Furthermore, the heat
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as showgriarler 1amdIG: dnlropiditiony
commum&itd iR the first space 17 via an opening 23, which is partitioned by the cover

2, the partition plates 16A-16E, and the cover body 3,
respectively. The guide part A, which 5 is affixed to
the bottom plate of the casing body 2, conprises a

first guide part Gl1 and second guide parts Gl2. The

i i ' t. i li.ne af the
cufy ol o118 g5 , SREHS, il o
plate tisthe cesuehbotye?, phrtitientpldtd 16A-16EqEfeckodIGT EWad 6), and the cover

N OO (R S
2, the E)Eﬁﬁl?? ?Id{‘%el%’}\—q Be %‘d' tHESovel ﬁ%@)gﬂ r@&%ﬁveﬁi ITt(}:lE %quseﬁ Iprartcél , which

) air ters 12b. 'The gui de art
is affined tocéw bastonhplagaof thel casingl ides2, IdkartBEs a dospgiidepam G11 and

cond 3 ) 0 BB S R 0T ot
heat eXthdne elfifalt EXWHRAGRe q{_e%%haﬂdgeo\éﬁﬁ{én{ he d14§ %.k?orl;egoc\)/refemoved.

exchange element 12 is inserted or renove
Moreqvgg aspasioeidsegandl guida martGLH 2gisi digmsechso et thedfiess goide tpaet G11 is

o AR 201 1 4 38 BB b o S e o i
part GRawhichfis bffixeli@atthe Rtig%s pRAGEl @lqmp&oﬂﬁigg@ aFirkheuhephrt G21

exchange elenment 12 is inserted or renoved.
and a segorchinde part GR3uEhenfirst peidepart Gl gwideg @ rislgeliemof a4 side part of the

o n el nt, chanber, 21 creates four
heat ckolRn e lenHF 10 Waf o P LR Ein OS2 g remove
Moreotd, ti2Getd el giidle partioneigulddsake eidedGRag et Aindileat B, Itnée guide

%ef erence_synbols 17, 18, 19, and 20 in FIG 1 and F
part G wdhigh sffixed 19 the paer Spdr &, seidee Herlingaf an upperrparipof the heat

| . 120 B, HAUST
e BBy i R SRR BAEEL e
dhahtrarorg 2hdwsingethe theet exdhangd cleinenf &P id Ghe BSatSdx0Mhgeelement
h bFI 1 an? Fl %4. ln additjon, as shown i n FIG 1, _the )
chambes, G eregtenfqur sabstingaly HipngH kR pEismohapedotheses Hatlds I i dththerein.
: ' h r | n
Hereinbd)6w, Q%8 33 Es ﬁl'd{caﬁza 'Biys'TQ%Péan gﬁlﬁb&g 19, f’gﬂig %nfﬁ]QOVﬁF}IaFaItétel and FIG.

openi ng 42, whic or ne n the par on
3 are caligBa first speich, & isaoond aace hothirdi spadel Ghdla found spadeartspedtively.

T L N
EXERRL AR BN aﬁ@c’tsb%@ﬁ%h{ﬁ’g&ﬂgﬁ £¥BAUSS, Ridhown in

fan_notor housing chanber 41 houses an exhaust ai'r fan
FIG. 1 arst BYG. ¥. Buvrdditien, sischowinin BIG 1, the dxlu@ dir fimhaditigt dhamber 22
the exhaust air fan.notor housing chanmber .41 . _
commusat ﬂ?@ﬁﬁgs’?’eﬁ“ﬁm fr ey O Ehammbeg 4, vitan BRsingy 42, which
is form@8in WY Battilisn i EBONE dddivioh "8 GRNAT in PRG POGNe SxBREY air fan
. one of the ridgelines of the heat exchange elenment 12,
housinghawhend? ¢omimises an exhauglarivydosir Ride A wOWSING ChtVBER wall.

c. exaf{ s PIR ¥ ohBe BORNRGG CARRRER] DoioEc 1
Blitoérttiaogt air 8 nfotPPhobsitsl chbRBePURN s GRBFIRAEE A fan motor 10M,

communj cates with the suptgly air fan notor housin
2 exhygvisicair ifen fotardwusingtahember 41

body 3 and one of the ridgelines of the heat exchange element 12, as shown in FIG. 1.
D. SUPPLY AIR FAN HOUSING CHAMBER

_ The supply air fan housing chamber 24 houses the supply air fan 11, as shown in FIG.
I and FIG. 4. In addition, the supply air fan housing chamber 24 communicates with the

supply air fan motor 'hous_ing chamber 43 via an opening 44, which is formed in the partition

7,
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plate 16D, as shown in FIG 1. In addition, the supply
air fan housi ng chanber 24 conprises a supply air

i ndoor side blow out port 6 on its side wall, as shown
in FIG 1. E. SUPPLY AlR FAN MOTOR HOUSI NG CHAMBER The

s SSDB 3 f TR SOy 5 DRS04 g

alr an notor
supplmlr imioadsidd: blow; out pert $wmnpitsyside walf, aB sitoim FIGUEI ng

e ORI AR SO ST RS ™ s bocy
3TAS %@I‘ﬁaﬁ?ffwf. RStok 'hG%%a%&%%mmw@W&ﬁ motor 11M, as

el ement 12

showngint §Hor 1 gndélﬁué-t lmaddiianbte @Hphyoaiprias esotar hogy cldniber 43
comn B2 LS55 5B B S5 S B o cove

body Z{:iiﬂl”('hﬁfofaﬁ: ridpR IS U 1t ¥ dhBndd WembiRRbY air
onmmuni catin acchanber 45 via an opening 29 of the

F. OUERHQESJDE;)‘S SIOBCHAMBER N in FIG1 and FIG5. G

R The i ndoor, side suct..on
cﬁa%er&i%g grr%}q Sgllg&gA %ﬁ%@fﬂs‘*ﬁ?r‘mﬁ’%aﬁw 0gg side suction port
5 on IESUSI&G: ovallpas shovkd irft FOB. 1.tk &idion)ahé oufiSos Bﬂmubﬁbﬂlﬁmber 26
I n addition, the i ndoor side suction chamb

commigiicaigh ith be SWPRIK EOTBRINBISEEng: ichanglatrd i visati ngemng 29 of the
of the partition plate
P artltmﬁgﬂﬁp 35¢; %Sﬁb@f‘%%ﬁ%@ﬁ JPPLY Al R COMVUNI CATI NG

as s

G. INDOOREIRETSECIUON ¢ EAMBERMUNI cati ng chanber 45 is

rt.(;loned by. t he partltlon plate 16F, 20 and is
S@é' QoR Slfe [SREtisR ShRmbendvatIppTSes ap sxhavst 4F indeerssiggysuction port

4 @ 4 IO p. Lr mund cat, |
on ISPDSaL e AAMERPIOL 1 ROPURPE b AR HBA Syl o
commugmtm with BheCexthaust. aJEXbiﬁhﬁﬁchhﬁg Chivivbdl 48AT1aNen GPABEERD of the

ust.  air ni cati ng chanber 46 is
partlthgfagq r‘%l%ﬁéa hoyyn § mrt ition plate 16( and is
fan not or housi ng

H. SUMAIRWWUM"IW@HAKM '
chamber 43. In addition, t eﬁeEI( aust 25 air
bersuprily atri qmglmlhﬂcmmg chémben#tiis patidsnad bhtHeheartditios plate 16F,

. FIG 1. J. BYPASS CHANBER . Th
and s DR G R el R h A o5 ol R0 BR BRI f honap iR e supply
air comminR¥EhREHahMRr 45 E@rﬁﬁlhﬁi%atlés Kith thé‘ﬁm]ﬁies@%y e 2@%&)%\%1&5‘19 L

el enent” chanber 21. Furthernore

L EXHAGSHAIR MMWIGAEEHGCIMMBE&e 17 via an opening
ddi tion amber, .31 ni cat es .30
T g A dorR ol he ot BaRR: S8 Rpiloues 1) e gacpiseralsg 166
and is p&tiondd tldved!stipply AR %H@Hﬁ'thoﬁélh% ERfinbe? Qfg Sln%dﬁﬁﬂnﬁ’@ exhaust
22 and the indoor side suction chanber 27 conmuni cat

air COMmMURCAHIE chamierst6 eammunigateswith thenfousth space Rnizeshow,in F Ifﬁ L

7. BYPAdd SRS 17, and the bypass chanber 31.
The bypass chamber 31 is positioned on the side opposite an exfraction direction k of

the heat exchange element chamber 21. Furthermore, the bypass chamber 31 communicates
with the first space 17 via an opening 32. In addition, the bypass chamber 31 communicates
with the indoor side suction chamber 27 via an opening 33. As a result, the exhaust air fan
housing chamber 22 and the indoor side suction chamber 27 communicate via the exhaust air

fan motor housing chamber 41, the first space 17, and the bypass chamber 31.

~ (2yHEAT EXCHANGE ELEMENT
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(2) HEAT EXCHANGE ELEMENT 8 The heat exchange el enent

12 is fornmed substantially as a rectangul ar

paral | el epi ped, as shown in FIG1 and FIG 4, and is
provided to the intersecting portion between an

S ifigueit exBhdngBRRARA | i

9. The heé{at gxc angeY\%rsefﬁenﬁ%@i@Sﬁggﬁgyﬁsgérr{eﬁ%ﬁgﬁ%gﬁ%}/elep iped,

as shayrrr wdtIGir & andVREG. @i, andsiserovaldedoloatht Rrerkdcaifiyy ppaid@between an exhaust
acer paper) 122 5 and

. her ei nbel referred to a
air pagdEovayY SR Al heiipsetvax Pa he B exoIoREs dFmBE 13des a laminar

et ath §0cAPRECA KR8 ARSI i S 80 12

and spesigd flakdiseindhepe] kB maperieieintelovs trefantd tea partitioning paper) 121
2 for the

are il 0 O ini R o Rt BRI 16 7 HoRae e hes 63 efge lemen

aus

12 is dohatuctup@l ﬁééshga"\ﬁh% ¢n e Heﬁt/&ichafgérélé}ﬁ&}mﬁefor metetlgélttéﬁgir EA and

heat = exc arbg;p element 12, the sensible heat an
the supplycait Sheate disposesksas theptheyaalierisie hpdevdheFurli@remtrandth the heat

I ar d.via t titiaoni aper 121.
exchaflel ittt £2, 96 WAAAGY S 0ad B Blebh veflobt e "RbEly 47 54 and the
cxhaust xirBnge eetiemped vidZhd gar@ticithshet 021.an end surface of

the heat exchange_el enent 12, which can be inserted or
rlg%\?gaomna berdle | gmBr rerapyiag th heat exchangd dameitt 1 isgnepided to

' [ i Lon/ [ 13. i,ch is .
o et bF LSOOG B ORRD A0 path fgyed n e
longitudembdirergion abangeits [bAg sitle Shoaninsertibhefloval dpérddg A Rvhich is open
¢ FILTER As Shﬁ\ém in FIG4, the air filters 12b are
0 a maiptenangy syrface i of thercaging h ahyremavingsmeovep 14 as shomain FlGyA.

(3) AIREYETERhe surfaces of the heat exchange el enent 12

that contact the third space 19 and the fourth space

20 shewohin $1Gt hehaair filtedstI@bsard 2ffixed tathedrwpsseRafgeldisent 12 so

| ene_ fibers. Each

that i f
that oy Ryt g e SratB DA RS clemssi 42 bl CoRe ha tird space 19
and the® PoURIhORaBS 28 ORAAY 6F theaiH filtbisBYLUR ARGhWERn! SbSY PR fi% ggade of

t
on the envel oping |ayer. Furthernore, titanium apat
polyprapylean fihses. iBashodypeopylewnibaf canngriseslaccarmn pattoars] afi edveloping
atite e subst.ituted pth titanium

cal.ci um hydr oxya .
laer, 2§ fHE%F _t%_%( sBbrieq e e b %P%i%ys& EERyEOr Ay patit
is an apafid Wh@e@Wohddl dfthe 8X6RL 8BMsat %Qfaﬁiﬁﬁ%ﬁ?ﬁfg&%&rﬁ]ﬂ‘&&% substituted

.. .W1th respect to organic substances (pa
with titgpisme efoans using us deshnigud subk dsi lom) exohdnge; Siiawuini bpdtde exhibits

r N a _phot.gsem conductor, catal yst; in 25 .
exclio) RS B R BRSSP SERBITES oy b,
viruses,t il tHeakke) MdJRIsSNGHMBits! SNpkrtics oF: a phbickéticehdictor! ilyst; in

the like), then titanium apatite exhibits

addltiong gﬁifraﬁﬁa%nwﬂu Hglras esvavelan gy betlasiagjgh pesrgp laveheez. astraviolet
. hg ' d||%I . ior. t hat of. . .
fight antﬁ y p%glai 5’t ﬁ%gnl umigll %ﬁ%@%y‘%ﬂbﬁ Ecg’rnt?%f‘%rgeéelcgﬁnﬁf)osm%} processing

performbhcERANY SldtdsetdiédiiuttoPBBalse stiperiat thriBi il t@bicall tlitiutai®sde of
15 are provided to the third space 19 and the fourth

the anat%sﬁ gelgn
(4) ULTRAVIOLET LIGHT LAMPS

| The ultraviolet light lamps 15 are provided to the third space 19 and the fourth space
20, respectively, and the supply of ultraviolet light thereby activates the photocatalytic

function of the titanium apatite supported on the air filters 12b.
(5) FAN
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20, respectively, and the supply of ultraviolet |ight

t hereby activates the photocatal ytic function of the
titanium apatite supported on the air filters 12b. (5)

FAN 9 The exhaust air fan 10 and the supply air fan 11
arfhedsh9%E Qir frah P i FI G 2.and .Fl G .
3, and aregllﬁousgodgu;i nsi 3§ péy%ﬁrrt‘%ggi’\?raehsﬂgg%q Erﬂg)gs), as shown in

FIG. graodrF)IGt hamdiase trouted diiside a cadédfdhaasng €ng@. sho®kpant @dmade of a
a rotational axis line L of

resin %g%%%? ?’p@dqiﬁ@fﬁeﬂqﬁ@wﬁ Peptatignaleisehna hof Fash of the
fans W, 1 e&ipaeMektcthie EREICRERHIEHOBAOBENE lh@ﬁﬁ%g&l%a%lée Iel%g-%ggr 12.

DAMPER The danper 34 i1s disposed Ins

(6) DAMREBucti on chamber 27. The danper 34 is pivoted by,
) that opens

o1 PR 5 AheRer ot TR Ul HG S HEOLR b A damper 34
is pivbiee b9l foeexanipls, daldiéetiRt %korggibﬂsﬁgi@ggﬂﬁpgpérg eHthE the . g%ning 30 or

el ectrical equipnent box E osed I n a porti

the opgping 43 aad bisskotheothare exhaust air fan 10, of the
equi pnent box EB

' G ' he el ectri cal
) EI(F%EE‘(%{Z&Q% e?ﬁ?é@ﬁgz%ﬂ%nent , such as a control
cThe electricabeqhifmenit 5IX0BB)is disos&R iR Portidd ®11C QLR lopposes the

Ci r_c%lit board is connected to and i n communication
exhaugf; simiag 1}, o e waigteaaanessurfice Mholhestientriyal eqaiptheabhox EBshouses

electritdl® et 1 0Ph Qf Jb‘ﬁ%rf)?@&c Roea}&' {%Q%h%%g).?ﬁéﬁgl?%ngré the control

based on Si gnal’'s 'sent from

- circuitdwatd is lconr{cPEBRORMANCE riudicAAN Wi ARAE TEmEN BAGIERLAShown),

AND VI RUSES) Tabl e 1 shows the percentage of viruses,
and COBQBF & operation 0? &6 faus [hdd @pd éheéglrrwr 84 baser emsigaplstsertdiom the
wired ehEcohabftr 9et Sanple Inactivity Testing Institution
Percentage Certification Nunber |nfluenza virus >

(PEREORYANCESQR THIANIRM AFATT TE0 BACTRERIA AND2QBGSLSP
0157) . >_.99. 99% Japan

é@% } crobi al Escherichia colj . _.99. 99 o

L"nkg@é’éi‘r @‘ﬁ PELBIRgE OF VBuseRobactangoab i gaactivated by titanium

apatiteSt aphyl ococcus aureus > 99.99% Japan Food Research
Laboratories No. 203030567-.001 C adosporium >_ -

TABLEJ. 99% Japan Food Research Laboratories

Target Sample Inactivity Testilng Institution
_ Percentage | Certification Number
Influenza virus >99.99% | Japan Food Research Laboratories

No. 203052102

Antimicrobial | Escherichia coli (0157) | 299.99% | Japan Food Research Laboratories
No. 203030567-001
Staphylococcus aureus | >99.99% | Japan Food Research Laboratories
No. 203030567-001

Cladosporium >99.99% | Japan Food Research Laboratories
_ No. 203030567-001
Toxin Enterotoxin > 99.9% Japan Food Research Laboratories

No. 203050715-001

Furthermore, these inactivity percentages were measured at Japan Food Research

~ Laboratories by the methods described below.

1. INACTIVITY PERCENTAGE OF INFLUENZA VIRUS
(1) TEST OVERVIEW ' | '

10
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No. 203030567-001 Toxin Enterotoxin >_ 99. 9% Japan
Food Research Laboratories No. 203050715-001 20
Furthernore, these inactivity percentages were
measured at Japan Food Research Laboratories by the

i . I Y,. PE
o SN AR R SR TR MR i e
(aPPf@ima‘$1y53|& pé@sﬂrm? _aslnéqare:hemeﬁeﬂ r@oTh memﬂnefrm'ggmde% garfn%shieldgd from
. a | - coat.e Ilters a T OXI mat e U X an
light) 65@@‘855@3“ s Hrﬁdeaé{?ﬂe‘i"igh BstEiSA O BRIy 0t between the
filter &fdafie blable nga% @cgﬁiﬁdng,héﬁel(r bh %glirgl fh8 Birud IEQALVRY i il ‘rrﬁkaélned.

di stance o roxi mately m bet ween the
affd GAkC QN GRINACKEVITYPERGENFAGR, hours, the

et Ol G IPBENTACE 1'nact i vity

Ak Vaaé Bgetvity B8R fminbdhdy hit@Abedng Virus infectivity

titer immediately after seeding B:” Virus infectivity
t Pt ¥irupinfachuity fiter ef thaffilier after Mdwnes ilight ighadiation

[ i ﬂ.ﬁﬁ‘ TEST METHOD 10 A. Test virus:
'I{??Ia?esﬁéa V|I-rIéu)sﬁ)type A (HN) B. Cells: NMDCK ( NBL-2)

cAl Test viAkChfluehzaddn(sBopeA PHONT Phar naceut i cal  Co.
k’%d% C Culture mediuma) Cell growth nmedium Eagle
N soMDG R NG L) o8 s @fJLKhha?wmpmn Pharmagrusinal (095 Ltd.)
r@v@%ﬂﬁ_ﬁgwg serum was added. 15 b) Cell maintenance
e fo

medi um | owi ng tissue culture was used: Eagle
MENCA] @AGviimedigiiCEAglel MBM2@oddinifle 01060gmal1 dFEK dnddhycin) to
%{LM@ m.. 20 Vitamn solution for 100 x MEM 30 nL
et e mer9TIhevine semny as Added. ng/nl) 2 mL  D.
B) €RamdinteRarel mélfuls Suspensi on

The following tissue culture was used:

Eagle MEM 1,000 mL
NaHCO; (10%) 24-44 mL
L-glutamine (30 g/L) 9.8 mL
Vitamin solution for 100 x MEM 30 mL
Albumin (10%) 20 mL
Trypsin (5 mg/mL) ‘ 2 mL

D. Preparation of virus suspension

a} Cell culture

A monolayer culture of MDCK cells was incubated in a tissue culture flask using a
cell growth medium.

b) Seeding of virus

After monolayer incubation, the cell growth medium was eliminated from the flask,

and the culture was seeded with the test virus. Next, the cell maintenance medium was added

and then incubated for 2 to 5 days at 37° C in a CO; incubator (CO; concentration of 5%).

¢) Preparation of virus suspension

After incubation, an inverted phase contrast microscope was used to observe the

cytomorphology, and a morphological change (cytopathic effect) was confirmed in over 80%
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a) Cell culture 25 A nonol ayer culture of MDCK cells
was i ncubated in a tissue culture flask using a cell

growt h nmedium b) Seeding of virus After nonol ayer
i ncubation, the cell growth nmediumwas elimnated from

o it Ny A0 RISl 0 A i,

VI rus
the obdwided supamitaotibpiiddaf ased2s tie Gndayspeasiod?7 C in a C2

[ bat or. ncentrat| on of 5% . c) Preparation of

vﬁ?ﬁ?l’g’iﬁ‘gﬂé?a&? fter incubation, an inverted phase

C Qe BRI ﬁﬁﬂﬁ% 0 _
s ande mrpﬁ%ﬁ&bﬁ ci%gnge (cmtgthﬁ%ﬁ21 C for

cytonnrphology,
15 migk ftevas)ainvrieddondnerhomd plavedirea pBOG6 Pét dish, triveligel With black light

t he 0 op was c |fugally i sol at ed
(black 280 e Vel O EE. B o A Baval b s <y, i used s
asaml_bleqw d was used as the virus suspension. E.
Pre aration of sanple After the filter (approximtely

S%@efﬁﬁmnwas sterilized with noist heat (121 C for

q?ﬂ‘u) was air. dried.for one h , din
p? 2 JplStte i pntio auadisBiod PRopiRAG e samples were
maintafridedt kodrh géthpdihtufs uddep liEk2Q Sl BLd ﬁldzﬁl\é\ﬂp}iélﬁsirﬂa&latmn (distance of

araIIeI for over 12 hours, and then used
appro ﬁtﬁ Yo 20 chT@egwe@p dhextfilisn ando thel bbiﬁ:k t lnght)/ |con¢t10ns In addition,

ont o, t he The sanpl es
polyctASRING 0L 18T 1 HERBI o1 3nRle ARLERET e drfie FoFhe
dhieastiag cancheblimek | i ght i rrad| ation (distance of
appr oxi ely 20 cmbetween the filter and the bl ack
|f£‘gfﬁtt§ ‘fr&%ﬂa CORGHANS Were PRRSETVES for 24es1ups 2yl of thefdellimainienance
mediuri 99 @i ik O e i ARbEwi N dERLAHedifich e Same
bove

manner . shlng out Vi Tus
&bﬁdeasmmnw\emnﬂ‘ﬁai\xi@dlt&or 24 hour s, 2 nL of the
\C;SIFI 1Eral nt na ce 15 nedium was used to wash out the
i RS U P&Fﬂ@&e%meﬁlam culfbegstfrdREHE cells in
a tissueQul
usef}a‘*e{%ﬁfdr?é‘%% G0 st ditk Shick Vi Fell oW H{pulfP ! Miifred and
the Ceﬂanftltltsswe ongdivm wasraddadm hirdl it%umelNac)t,,a whshent Mnhu@ bnd 0.1 mL

of a d11 ﬁ(?lg %gjgo%% gveg%lj gg) \é\%zlelg ﬂqaeq;i}edplacg%fqr%%nwmeg for 4
to 7 da}h%)@e& BoUC thiadBOdiRGE:tOr (JSWE(%QOH{;?ﬂaﬁbﬁ mﬁﬁﬁhﬂﬁﬂoﬁnaﬂ inverted

t hereof were used to seed [ ea

phase copigast mietoenpe dvasoused totCtbSéi’Vd&nySpmelﬁE‘ oF dytonaorfh¥logical change
ubation, an

(cytopaﬂh&cgfet Oermé FHA)W tissne %ﬁﬂmﬂa%}e&? us ose ?lthDso was computed using
the Reed-Muench method and then used the result to calculate the virus infectivity titer per
milliliter of the washout liquid.
2. INACTIVITY PERCENTAGES OF ESCHERICHIA COLI (0157),
STAPHYLOCOCCUS AUREUS, AND CLADOSPORIUM

(1) TEST OVERVIEW

The antimicrobial activity of filters were tested, referencing the test method of tile
Society of Industrial-Technology for Antimicrobial Articles, i.e., Assay Antimicrobial Activity
Il for Antimicrobial Processed Products (200] Edition) Light Irradiation Film Contact
Method (hereinafter, referred to as the "Light Irradiation Film Contact Method ~ SIAA 2001

Edltlon")

Furthermore, testing was performed as follows. |
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phase contrast m croscope was used to observe the
presence of cytonorphol ogi cal change (cytopathic
effect), and the 50%tissue culture infectious dose
(TClI Dso) was conputed using the Reed-Miench nethod

. ] lcul h ' .
K R i pe—

infectivit
were Hiagpedi ontd. satigNEST Wil ch Yo B REENIAGRSH Ob ERbdeHith @b density

)
0.157) APWLWS AUREUS, AND CLAl PORI UM (1
polye Eé‘f*e BSR Samplesh VT Blesmsved abhraony tempasature (202128° C) under
dark (48IE i ' e : f e ~30 .
e Rol S Ao S TP MR S88i0F Wl SiuhlEor hbrosimately
20 emyetwednghe filters.and Asslaycklighitydandithing) afde L Wohig, the iiabledgell count
Wwas Antim crobial Processed Products (2001 Edition) Light
TFPPE ati on Fil m Contact  Met hod (hereinafter,
r @yapsIeMEprgeg he "Light Irradiation Fil m Contact
Met hod - SIAA 2001 Edition"). Furthernore, testing
wAsTgsestrasm med as fol lows. 12 Bacterial suspensions of

geﬁ%gggscm a coli, staphylococcus aureus,  and
adosporium were dropped onto sanples, which were

t Beeherichied &0i 17D 3o¢ering themwith a | ow density

pol yethyl ene film_ These sanpl es were preserved at

reRhvieshpRis autpus sylppecies apreusdABOr12732r k (shi el ded from

Idlilg‘ £) and light (black light irradiation with a

i stance of approximately 5 20 cm between the filters

dtaddsheridrh atidodgogibides CM@r48 ons; after 24 hours, the

%?Ie fell count was neasured. (2) TEST METHOD A
£SICUWen M crobes: 10 Escherichia coli | FO 3972

qgﬁﬁ i reus | FO 12732
%‘?g@i"%ﬁa os%%é%e§%§%§#§%dﬁd‘no 6348 B. Test
d{H00UNB thBdiidh: eatiieid brdthi (Eiked Chgaical K entdhauppfented with
o Ltd.) 1/500 NB nmedium Nutrient broth (Eiken
himeat exipict wg dilyted B0 tistes rividhia phesphal tufiertmadjust the pH to
extspet was diluted 500 tinmes with a phosphate buffer
to adjust the pHto 7.0 0. 2.
SCDLP medium: SCDLP medium (Nippon Pharmaceutical Co., Ltd.)

SA medium: Standard agar (Eiken Kizai Co., Ltd.)
PDA medium: Potato dexfrose agai medium (Eiken Kizai Co., Ltd.)

C. Preparation of bacterial suspensions

Microbes

Test strains were incubated beforehand in the NA medium at 35° C for 16 to 24 hours,
the NA medium was reseeded with that culture, and the bacteria bodies, which were
incubated at 35° C for 16 to 20 hours, were evenly dispersed in the 1/500 NB medium, and
then prepared so that the bacteria count per milliliter was 2.5 x 10° to 1.0 x 10°.

Fungi |

After incubation in a PDA medium for 7 to 10 days at 25° C, the spores (conidias)

were suspended in a 0.005% dioctyl sodium sulfosuccinate solution, filtered with gauze, and

then prepared so that the spore count per milliliter was 2.5 x 10° to 1.0 x 10°,

D. Preparation of samples
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SCDLP nedi um SCDLP medi um (Ni ppon Pharmaceuti cal Co.,
Ltd.) 20 SA nedium Standard agar (Ei ken Kizai Co.,
Ltd.) PDA medi um Potato dextrose agar nedi um (E ken
Kizai Co., Ltd.) C Preparation of bacteri al

S at ed o
e R AR 30 S TR L st
for 13voim)sif wa Sirtdhied Ré onedioumnplisd ires pREGAPYtdisH, El@édlated for over 12
eria bodies, which were i ncubate

cul.ture, .and t he bac
hours Gligbagk iR (blsef HzBobie e, FLISBESANYY Bilbpdn paelleth and then
useda‘s'&%aﬁa ROO NB medium and then prepared so that the
acte ia count per milliliter was 2.5 x 105 to 1.0 x
1B6TesFopagationAf t er |ncubat| onin a PDA mediumfor 7 to

1@§ p‘@%o‘éfgeﬁcﬁst? @“6‘8 H esy&ﬁ%&%& ontn ggﬁg{]m%iqeﬁgp@h was then
sealedy dveffle it ith q%‘@?ﬁ%*‘%ﬂ#ﬁ#ﬁﬁfﬁ%} Gy RIS sites were

hat
preserslcct)abcromﬁﬁten@sraﬁlre [{20°aR3°00) ahderdight ebiclddd Aht lackaidht 1rrad1at1on

i AR et e 8 e
WG GORNOYcy R BBk RS ol P& S e

for oveér

itk smesel ofiddedltdmt i n par aI | el ) and then used
f each

A T AP eopuliond i BRarapbaY Thiois Ga Ve picsia vere

washed\@gt ffofNeachesinffle Wﬂpﬂl\éeSCDEP'lﬁedMﬂlhaﬂdoﬁﬂedﬁmé ¥l count of the
pol yet hyl ene film (4 O mm. The sanples were

- washoy iR wesl measyred by ttbfnpemrad plate (:almre snethod rvehereih itighSA medium

was usg'(? f ?ltlgeer%lc?o S ln%ﬁ%eci:&h ée(ia&é gfn hon filtéa')bgrrﬂ ({jllllllzlt\’?agcuesed for

appr oXi
the funpl @ﬁkuﬂat@hfo} ﬁ@i}@l dIBPLE); tikrebPeAdRl 418 cdiNEount per saénple was

e 3/I ene fil'mwas used as the control sanpl e an
calculafegsivre gdgition, Hemaedigtelimafivr seedinm, thik asasemment whs perfirined on the

ghhiecount After the above conditions were preserved
control% Is’ DO .
4 hours, the surviving bacteria were washed out

3. INACTOWVI EFEFERGENTAGE OF THE BRPEROEAXIN and the viabl e

i count of the washout |iquid was nmeasured by the

E’S QL AVERVIEW ure nethod, wherein the SA nmedium 15
&gﬁg%&@%éﬁg dgﬁzﬁlﬁn Q{A&glgylégtfe&gﬂbe%e?gt[ %&r ‘f‘iﬂ%}g AR, ! abiReviated

"SET( Ah):artdaﬂlelﬂ pf&serv%d dawi)rrater@ﬁr@)rc (orepsafl) endertdagk (hixlle@ from
calculated. In addition,

lJ e .was
light) afic fight Grra 55# Wgﬁr{@%@a?lﬁtg lightwith e hninevse fux e spproximately 1
mW/emPEEdHdRE, 90 hbhs later, the concentration of the SET-A was measured and the

decomposition percentage was calculated.
(2) TEST METHOD
A. Preparation of standard stock solution
A5 pg/mL standard stock solution was prepared by dissolving a SET-A reference

sample (Toxin Technology Inc.) in a 1% sodium chloride solution containing 0.5% bovine

. serum albumin.

. B. Standard solution used fo: the calibration curve
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control sample. 3. INACTIVITY PERCENTAGE OF THE
ENTEROTOXIN 20 (1) TEST OVERVI EW The sanpl es were
seeded with st aphyl ococcal enterotoxin A (hereinafter,
abbreviated as "SET-A") and then preserved at room

t rk shi el ded ,fr ]
| SRR ‘%% 2 0B pERI i bRadrE o g the standand
stock\mluhom v&hﬂlrthﬂ dufferf slolhmo@fmdp@éd)\)ﬂtﬁﬂi@mﬁ‘s stipheIBdccus enterotoxin
(SET g}q(&t .24 hours |later, the concentration of the
)§E TERSUPed and the 25 deconposition

P PRPLAGSH W ul ated. (2) TEST METHOD A
Preparat | oIr11 o?dng‘tﬂgidard stock solution A5 gg/nL

stlae ML’UW% otkinad Uk iSOmmasieqs cipadackdoisr dif &S@is\hmlﬂg adlack light
in a

erence Toxi n Technol ogy Inc.
from al‘gls ﬁPBﬁXB??taléﬁsn%? Lﬁ“&é‘i‘Pnc‘E?ﬁ a$ thesamplesos bow ne 30
SB['[[I‘é@ta &uama. B. Standard sol ution used for the
calibration curve 14 Standard solutions of 0.2, 0.5,

akerh1samplerwaneniaced rie paplestichPetdi distt iand) sédled siidn Oalr ﬂlL of SET-A
ol ution included w

| it th the buff
s 968 SILA bl NP Bt e P cer
light skielded/ard HpbtirthMigtion (b@éek'?fgﬁp W THL20S WL -BITRY §Ib§ in Bzﬁ'allel) with

filter was cut into 50 x 50 mm pi eces, irra |ate
an ultrgvioleblight lyimnineuailsk afapproximately F oV &mficonditioss. of

d th th
%Qg% o&épgrmé‘% % rz}ﬂigg ::1% “%E%Bfegg . @%?fd%@ﬁ N S%Eﬁlagt‘”faé washed out
from d@el samglestvitant) ageded whifdr idtion vﬂﬁchsﬁr-ﬁs Anciai@N ot VIDAS

ck solutign. The sanples were lpreserved at room
StaPhY@é?Fﬁ&F shtgofoxin () eyt kur(bJ@Mer@w nght shi el ded and
ugl'ﬂErIﬁJré aéjir)l@.%tl'lcofejtﬁbdlﬂf l§Nh| e%]ta sffnlngw »g#ségo H%‘WE was seeded with

bul bs 1’ n pafa an-di
0.4 ml offiSEdWS sfandard oftodkpmlatidnyané | tienl 10VME 2 badRe| k&IuBHS - which was

o) e VR oo SaBrie BBES o e, v

lmmed;hga f&dd&ﬁ #hd was included in the
st apqy/% gegggi‘%%%ér@e}’r% xnﬁlﬁl(SET) test kit
@@ﬁ@ﬂ@'ﬁh@u&fthbnmbraudzﬁcﬁwt hernore, a plastic Petri

h, wherein | e was not. placed, wa eeded th
3hi SoncehFecemand &F Masetins Hgkinbor plothe calirakoroptrypsiandard
Tution e mBaduber
SOmHo Vi BASmst ﬁ{;hyb%?%éégrdgmdé rﬁ%ﬁ%m ‘QE%SJ g?ag?&lrém%&ﬁs enterotoxin
(SET) tesi laMipMgrieudt, Joc.), andathe calibration curve was generated based on those

measurements.
F. Measurement of SET-A concentration and calculation of decomposition percentage

The fluorescent light intensity of the sample solution was measured by the ELISA
method using a VIDAS staphylococcus enterotoxin (SET) test kit (bioMérieux, Inc.), the

SET-A concentration was derived from the calibration curve generated in Step E, and the

decomposition percentage was calculated by the following expression:.

Decomposition percentage (%) = (Control measured value — Sample solution

measured value)/Control measured value x 100

(SUPPLY AIR AND EXHAUST AIR FLOWS)
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i mredi ately added, and the result was used as the
control. E. Generation of the calibration curve 20 The
concentration and the fluorescent |light intensity of
the calibration curve standard solution were neasured

bYuk gﬁlfédl%nﬁxs | ococcus

ent elﬁg??f%ﬁéc{{% es db% ‘ipegl\)g%l %’ggfy B3, mogles, i.e., a total

heat exbleanga verdilatidnomoday B@nﬂ@l&e@ﬁ!&ﬁbﬁhﬁiﬂebﬁﬁﬁﬁe aft filk®$Raning mode.
asur asuremsnt of SET-A concentration

The i frtas et dgai Wi car %%ﬁhﬁsweﬁ@p@@iﬂds@e 25 The

1) THTAPN HQIN gfgﬁaf pyanpl e sol ution was
W rreasu@%%fblﬁyjdtj éﬂ: Il‘%%Tgﬁ usi ng a VI DAS
sWgihyheo ¢atel &nsatee»tohammglmnt( SaD, ) iff esthl kedt &Rhedder ventdation is
entrzltzl v%s deri ved fromthe

SET-
perforglf osing 98 o g AT p dempgindft ppens the opening 30.
Furthdﬂﬁ@fb”ﬁ@ Qisbusefd RRIVESME %%gréﬁg’%g’?: Gebfodkad SonMihd qz‘uz’%ermore if the

| owi ng expressi on: osition percent age

fans IQCbh eqipe iy spate,ube -m@@n’piras ssmbtwned) wia Bauetefecan tiedlindoor
( SUPPLY ‘Al R AND

] nt r as u d val ue
sde s\ ol ot Bited RhsoRapon Soermi tobeePmbeng 7 copetea RpoAeh i aust i
passagt@fly Bswhich ¢k@adk fbrh ihd bcRth OTPlbahé %aﬁ&%soonimﬁucatﬁlg chamber
t ot al heat exchange ventilati on node, a nor mal

46, the foprth spadecdd, thscrir filierg 12hethsiheat ¢xchengectlementlg, fhedst space 17,
Il bes th det ai ch .0 ,
the opcl 25 o CRMEESE 1 Bl Tl ehlnloe B e et i fan
housiny/(@bEmbe2 hardchs theh ailo\bﬁaiuthﬁﬂam ool side 18w bt port 7 and
total heat exchange ventilation is tBerfor med using

exhausiqdelo e Puideeh e via|sedustit simpltaneusly.tthe ou&lnpremr msmy‘peml via a
duct ﬁ-%%gtrh]? ﬁgﬁfggg |s1§96 cticl eéjﬂ’? ? qﬁl{?ethe {%.%‘F?g’(’? Sﬁ? ha bef 58 passes

through llee sipiys al’kOpaséagearaﬁ Sopeiicl edtends oin tigt ﬁtp@ly bﬁ&:ommumcatmg
is suctioned_ via a duct fromthe indoor

chambeg % éo&?cf{hﬁéﬁpifsrlﬁ thejagi Ftarn £2h, r‘i’é?o’éﬂﬂt exchanga dement 12, the second
space th?mgk ézs?%%ﬁg%l&ext engllrl &P rom e&%%%n{ %%Qg%o?em%zm and

passageway
the supplyteuin Imuslngcclramhﬂ:r(%t and) icthamibirwn édt, frérh ¢éhd ddodtside blow out
ace 2 air fi I&ers 12b, the heat exchange

porma@ﬁéMF 1 i tq thedpdaopspace1 7. the opening 23, the

(2)N0R5MEWWILA*§IDN%@"DE1°US' ng chanber 41, and the
exhaust air fan housing chanmber 22, and is then bl own

bigrmdly ventifdtionp whddodoss det pedorno lltea1pexdhaﬁ’geand performed during
. austed to, t he putdqaqr sacev a
intermeg E%ﬁe?sgn@ 0%195 SorRg a0 delb fheg; coolig @ref’glfqaeﬁ%ere\%n%fedf@
Waeh rotaal YRilaishde %rf%hﬂ@d ML theRoRPhéat %xh@%l% #hﬁﬁt 100, the

out door side suction chanmber 26, passes
damper 34 9pens the opering A3 FNathetnoshasdis@xtedrdeve, rtlmermpdnmm;slb}rocked
rd _spa

o this gk, SRARGHRCFE L W gTE T AR fenilf g eteowaRy Do indpir i

suctionegled®Bduct from the indoor side suction port 4 into the indoor side suction chamber

27, passes through a bypass ventilation passageway, which extends from the opening 33 to

 the bypass chamber 31, the opening 32, the first space 17, the opening 23, 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 via a duct to the outdoor space;

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
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space 18, the opening 25, the supply air fan notor

housi ng chanber 43, the opening 44, and the supply

air fan housing chanber 24, and is then bl own out from

the i ndoor side blow out 20 port 6 and supplied via a
12b, {86 Bkatl &chitpe! ) 'SQVENT“— MODE ai

o eat) chifee, AHRA 19088 poch o1 gt PO She SUPPLY air fan

motordiorkiap ghambes 49 etht operin 4irantghe SUppE AHEMh AbEsiSEARMY%r 24, and is

d fall, when cooling and heating are

; .
then Gigym oL 8. twedpon sdeedlow SR P4 B Repppied Vi srdttip the indoor
e O e ORe Snly 38 L0, Wb of B b0 and ot JBAP T Bxchanee

opens the openi

ventilatpm).openi ng 30 is blocked at this tine. Furthernore,
t he

i ted in this state,
WEATWOES%Q[%@%@@%%QM UNIdh t he i ndoor
(1) side suction port 4 into the indoor side suction

chanber 27, passes through a bypass ventilation

pHathabetodsl hegireixchangingemiisl O0rasoorting to tlenpragnBénbalimehie the heat

‘bypass nber, 3 the .opening 32, the first space 17,
exchafBAS T 12 19 3503 o oS e e e Bt Fstoooh der R are péimeable

spacer QRpETIN ohll thapatiliEnePARYID 1 A riHeRRoROMS hi Gl1ED gzgjl‘[s; lrpsc\JA\Izided to

22, and is then blown ‘out fromthe outdoor si
the heaf pxchamge elempnt 12 phtiorly e the suppig aiflowoupstreann siddpbut also on the
: ' t OMS| V...t h t do ai f.,i s suctj oned .
exansP A SO ARSIy OBl [ BB O, aptite
Furthetnivere othicdaeilytsd fctoic bf @it Ghanberapafe iPaseRsed By Qlﬁgﬁiéolet light

e supply air passageway 9, which extends from
lamps L{;p}’bﬁlﬁh aierprevifed nsash i Lifanisnbenssitc apdhibits degempoitich epacity with

%9, @%q?; Ilter af@ he heal exchange. el ement.

respectys fo% he el%’ognaaj[eglg’a‘ihéus%g, g I%(S glﬁ% A ey ‘ﬁ%fgﬁf?aﬁﬁﬁmde of

the anatase fam. Gmisequehtiysihegroed didae rexdRanginie uBiP 0N firevaRd more
ai r. fan housing chanber 24, and is then

- .tre sugﬁlg I , all
effectiviyo fan gt eonveBtnah dertrshriging ani evteyninaion of gheaheit exchange
e%emenﬁl@ﬁhé & i @xeﬁ'nﬂé’,cc%ﬁ%{ Palidfa) ﬂﬁgggr ot ﬁlgqg(gsséxg%e%dé%%vp%foutdoor

the supply air s é sane ‘as
arr.  heat exchange 5 ventilation). (FEATURES OF THE TOTAL

@) HEAT EXCHANG NG UNIT) (1) Wth the total heat
exchanging unit 100 according to the present

A6ERInIEP the pSed Sbod NG ARY %1@&&61@{‘@ h"t%aﬂaé fs L Blovided to
heat exchanging type that conprises B oISt Ut &
the totaldeaheredbhuging Oni¢ pAE er thp apenityl @Pthanit filtees 124, Cohiequintly, the total

aper 121. Furthernpre, an air filter 12b is provided
heat ox@RE g TR 000Sa g Be dicafed montdsk TR igdosh wWikes beiiaps not
reach. ai rflow upstream side, but also on the exhaust

airflow upstreamside. In addition, both air filters
(3  12b support titaniumapatite. Furthernore, the
' unction of th Ltani ym apatite is )
SRR b e whf Dy ECort B s ekt smbpdiment, the
catalyticpfidictiole chfMBar ttniudi hgdtitd! T %Eﬁ%at&& bo*tHeDilirgviolet light lamps 15.

.deconposition capacity wt
Accordingly, it 1s possible to hold down the manufacturing cost of the total heat exchanging

unit 100.

MODIFIED EXAMPLES
(A) |
| With the total heat exchanging unit 100 according to the previous embodiment, the
heat exchange element 12 is a total heat exchanging type that comprises the moisture

permeable spacer paper 122 and partitioning paper 121, but the heat exchange element 12
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15 respect to, for exanple, bacteria, viruses and the
like that is stronger than titaniumdioxide of the
anat ase form Consequently, the total heat exchanging
unit 100 can prevent, nore effectively than a

' I i.ng uni ont am nat i on, of
my RSN PR SR 0 A e S0 TR BBl cementy
that coluptises bandistutedmpeiniesbRSspater e hndkGarGHGPRBREPurtitrbR, with the
air, 2 2) According to the present

., ouf door
sonsitl b6 CHRAREC YRe heat ckalvmes elemient ol snpible datis exchanged beween

ie .ot . i t.100 in the .

e R4 Pk 2T SRt CXMAELAN p B D an i

filter 121t &l providad oakcommigi ngplnaitfldw Gpereanakiie. Thisdl Yeasee with the
and | ndoor, where |ight does not reach. 25

-1 n_out door
Smbk%‘je%% APGRLYPH Pt eRehapee RlemsnG thrgsuppivi ain ul the eshawshyyr do not
mix, ah@ thed&foR BSRNE n8 FREITRAY dud NficteFal ﬁh{s $ 6r ﬁEQﬁJe!cg ed in the
the titaniumapatite Is amlvatafby e ultraviole
exhaugtiagtwilllnaisrpsto e supplycar. di ngly, it is possible to hold
®) down the manufacturing cost of the total heat-
exchanging wunit 100. 30 MODI FI ED EXAMPLES (A) Wth

tWethtteé adtalnieat eﬁdkﬁﬁg’lﬁ?hfeiﬂ 1901 docdAth PR AE gr&goﬁsoerﬁlgtﬁllhgent, the

revi ous enbodi nent, heat exchange ement 1

P .
- heat exgchaggesglementt is axieredrigpa dut ypy henatotsiompt ipeshenhexchange element

' abl e spacer paper 122 and rtitionin .
220, a5 448 108 THE Pl D058 hef R henit Bt 28 il SBrmprises
a casing 230, Detdr 23616 ptk en QA3 %G APAHELbY ?m& 204595 §dinSH FIG. 9. The
heat. pi pe type heat exchange elenent) that conprises

casing 22} chauses thej Toar 2% pnd thep gersr mpton 122 3a Kurthentore,i the rotor 222 is
o = =W ih th ensi bl e at.__exchange
mtatab{}'y%% ' atyé 'tt%xc nglg él}%é%r% r?’e%% %f/arsné?ltgf %?i rcﬁ%tgﬁlyi VS the rotor

222 vieex bHlarfigedotoe 202 &as a hbrteyso@blcynahictian that BEm B8 WRimidink: plates.
case, a constitution my be adopted wherein an

In thi
Fur the‘E}%Fﬁsé ﬁwlﬂft gxchange jelement whesein ohE yaleminuae plalgsppse coated with a
. i ide.. Thi:s -i ! ith t .
oS LS. S ] DAAS oSS U v e

sensi bl e
total hegtippthangd heatnekchdige ecldineisf aal onelovhefdin (8 Mumddisn plates are not

therefore there.,is no risk that the dust, bacterja,
coated {; 54 a3 thsySephble) e RS irah crchapgreclemeniailbe paritioniplate 224

partitiofd #hel 0@ ZPELHSHP %%icéf Hirecgilﬁ)ﬁ.gh{lgo %%Eb&@@i $he tr@ﬂatinl.;}ﬁa?ttype heat

exchangl ng unit accor ous

exchangsrehedentedd, tht leshausesit peseshiingehaheupyer hilf of thei nsed 222, and the

. ' h h
supply atéﬁy gar%g?ﬁbtﬂlt'ougﬁ)fheblgw%r fna% ?}1 Isc? ggilngf %Ptﬁ theet%%al %éact egcr:]}?a%ging type heat

exchange element, the temperature and humidity of the exhaust air is higher than the outdoor
air in, for example, the winter season, and the temperature and moisture content of the upper
half of t_he rotor 222 itself rises due to the exhaust air. In this state, if the rotor 222 rotates and
a portion that was in the area of the abovementioned upper half moves to the area of the
lower half, then that portion contacts the supply air and throws off its temperature and
humidity thereto.

FIG. 8 shows a heat exchanging unit 200 wherein such rotational type heat exchange
elements 220 are installed. '
_ The heé,t'exchanging unit 200 pr_incipally comprises a casing 201, the heat exchange
clements 220, air filters 220b, an ultraviolet light lamp (not shown), and fans 210, 211, as
shbwn in FIG. 8. In the beat exchanging unit 200, the heat ex@hange elements 220 are
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220, as shown in FIG 9. The rotational type heat

exchange el enent 220 principally conprises a casing

221, a rotor 222, a gear notor 223, and a partition

plate 224, as shown in FIG 9. The casing 221 houses
dispodddCin’ @k Qkicifi : . Furt nor the ..
ispojabint M5 Vieifity 2"Winieificl oo TRREF of %5, o5lid PR B R ol

directiounrso Hkat iy wtatiohel xeaof ML rotors22B3. dodicideait tH¥ loMgfudid¥e direction.
The rotor 222 has a honeyconb

.at or, 22 via bel t.
In adfiGhSr in B st ExcheneBi LB, dMGriokim 3P sresiisposed tined up in a

- directfod" &iARIBRAIC0 theh %@giﬂﬁﬁa@%ﬁtﬁhﬁgﬁﬁﬁe&ﬁﬁé &8 aébhh Silters 220b are

al um num pl ates ar € coate nol st ure sor

disposed on dheaerbhest agddivurpsietano sidd endon thessupplyeitiBwegizpeanidide of the
exchange

i t I al t X ch, h
TN N T
side 02theGOREEIDT SovdiElle %ﬁpérr}%lisﬁ'_ kAL %t@ﬁsl 123t ggi&d?ﬁ@g e SR lter 220b
p par

. exchange el enment. The partition plate tirtions
that isdisposedtamrthe suplnaitfite upstteamedidaidfitbe titars. 220 wosers tmi loger half of

L.t he, rot at i.onal eat . exchange el enent 220, -
the o2z, RERGR hDa aheP 208 BHE RS o et foro 24 shcording to
the prévihi@rentbdim@RdIn &RitidHy RRinTud i abaiPB S$ BRpbIAH IRe YREhity of the air
lower half. In so doing, with the total heat
filters @20l &g ithey uitgayioletdight lame heotghowhbasivatestitsecatalytic function. The

o SRS 30056 RO 50 U EIARHEL Stk 0

driven bgas eRhausidr FAEnHENPENAL MOR0E tHIRLSHIY a8 FERDT p{gtprsat‘zided on the
I ses ue 0

. tﬁg Lgﬁ%er half of the rotor 222 itself >

indoor sidg of hedgat exghangingunitd QP andds drivenbst seuppbt air fapagotor 211M.
§ rid t 0 rea of the ..
\PAEL 88 BR0210 H100 O P VBReE bR G, fior s

sucked| ipwemn hialidor siienuttiat pmoridoniacortuas tmsiddethidugh! ah @kkaust air
its tenperature and hum dity thereto.

d th ff
Passag%%‘yp@ér e e e f SEHAABitn dheuhaal exdengheleient 22bend the
exhaust 8F %: %31'0?15 tf_%%:rgﬁlﬁ%%t %&Pﬁ{‘gﬁdoﬁl s?c!ﬁqgg% (%lrggﬂlg :rzgg lapgﬁl’ exhausted

i nstall ed. eat exchangl ng uni
to the audgrispas da eadicgsiROltaneohsly haadooe eithRngekedeingoem ogtdoor side
G 220, air._filters 220b, an ultraviolet I[ight |anp_ (not )
suc Oné’HB‘v%??,“%ﬁ duetapassesiirough f sugply aspasFrgerar that exgtendsremghe air
filters 22680 EeARANS e Eitm&AD oot !
220.%re 18 di sp%!;éedmi n%zﬁe&?i@?%%p?g?q%géﬁfﬁgﬁgﬁ f/lblown
out from ke inslear Hde blowt ¢ poriSAgnd Sdprilied tdthe lindvgi sput vid a duct.
(©) direction so that the rotational axes of the rotors
222 coincide with the longitudinal direction. In
Bkl idtdldHeat bxthbAgSnD eAlt ROCRROLEAD k! i
222 are di spose%Il ined up in g{b’ggﬁre trlg‘gﬁuso%t %%lgltﬁg{émploys
the ultrgvipletight tamyistlddn wader &b nestvateothe calytib fnmion of thedtitaninm apatite,
Fhters 220b.are 5 disposed on t xhaust airfl ow .
but an FEb} S e e, DERE S afkonltitnfe Bietmped clmeniiige and o

upstre

reductio@fin tHezloBad b Rv¥ircdiddentdT WA BEHRE SmetchiBy Rirbot fidddlif theZ208), and can
that is disposed on the exhaust airflow upstream side

~ also hold dowp mangfaghusing zosteover s t he upper half of the rotors

D) 222. In addition, the air filter 220b that is
di sposed on the supply airflow upstream side of the

Thet otad h2d2eehyelise e 100VMREordRlgf toOthe previous embodiment uses the
ultraviolet light lamps 15 in order to activate the catalytic function of the titanium apatite;

~ however, if the total heat exchanging unit 100 is installed in outdoor or indoor where light

reaphes,- then at least one of the casing 1 and the cover body 3 may be made transparent, and

the titanium apatite may be activated by at least one of outdoor light and indoor light.
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the rotors 222. In addition, the air filters 220b are
the sane as the air filters |2b according to 10 the
previ ous enbodinment. In addition, titaniumapatite is
di sposed in the vicinity of the air filters 220b, and

(E) the ultraviolet light lanp (not shown) activates its
catal ytic function. The exhaust air fan 210 is

p My iteteldhein ckétenging dadr 10 @tﬁoﬁn%hﬁtlﬁ%&w@%ﬁ&ﬁﬁ@hﬁﬁm uses the
00 and_i.s driven by an exhaust air fan notor

ultra‘fg%f\‘/igﬁmw gin Olidﬁretwﬁmty the gatlye Bugtigneotihe titanamn apptite, but

a streénli@ dlécﬁﬁ'gﬁg?/ ﬁg)qgcil}g{ﬂa} J‘t%?xtlere&f&ﬁﬁl%gf‘z ?g]‘\l}{‘m% r@&obeal%%d instead.

drive

By dls’pasmg 2ddh a @ikdhander nmmeneat hwt ehelraggmg uiti 1002606 pgsibad . supply,
f the, indoor air. is suck o an i ndoor .si.de_ suction
or exgrple. sxone\ang highyprarey tha pegh s6tcisidil ecbp the titanium

apatitd? @&:‘é@ﬂﬁi’g@&’ thd @kl %E’&@;@ﬁaﬁg‘h%%&b fo& ir&:refakés ¢ %agtglqadéloeffect and

t he heat exchan e el enent aust alr fa
can algy accelesate ﬂ‘@mlmt@mal}mmtreaqtmm saeed)a)ﬁ itlo ditarsiird @phfitonAe latresult the

rt .257 exhaust ut door space v
heat effebeing (RIPATE AT BETGRT IRy (0 & GUREOTTI Gedprchanging
unit, tietbodl@iinfiode 2 &H@éﬁcﬁ&é@:@lém&fﬂﬁdh@t@ felshmp Eaaﬁsfisbacterla or

through a supply air passageway that éxt ends from
Vlmse?a‘ihﬁtaﬂ?FIFSPQIF@dlequU@iQOheHheat exchange el enent 220 and

t i.s_then
lir?‘g%"o}rﬂ%gljlﬁ’d éfatg a{% ]p[o ’fcrﬂ'i%%n%nlgmsdg ki e‘gOY%i it &' plasma
dischaiget tieh anpackiter maﬂng wedde nidy) belifgdd Saghbld ﬁa&ddﬁmﬁaé {¥al heat
unit 100 accordi ngl to the previous enbodi nent enpl oys
e

exchangs vepdatign made and mogm@l Yensigionanede. & th@rant ﬁlt@rcqlf:am&mode
{ tlte
the rotét[b‘flﬁ%%%@& Y G e f%ﬂég ﬁPFE coc: dr%ﬁ&%o {h%{llt g%sd (2 {) 2 séat% g/hterem the
amouneméveglyﬂmonssesupptdsm E&ﬁﬂu@l ag Iﬁiibiblel Fﬁrthdﬂmbhfﬁ 1l plagtha discharger
enV| r.on zlhatl oad (because nmercury is not used in the

may by ppgstitug iGIsserRire gk thisunads, wrisaghalolitis coptyuously
energm%@. % HQﬁl s %c&i&%ﬁ@%nﬁgf Fiallléalslgo 1@@?&{ gd %% {119 fh{%?s 12b,

previ ous e OCl nt uses travio
Accordirfgly, nwish dbe tbial dedti wxathengihg wat 409t itcisf pb%@'bleolb (Efslct:ﬂilﬁaly and

i tani.um a 3{4”6 however, if the total heat
etficie %ﬂn;ﬁ&ﬁ fers o is installed in outdoor or indoor
(¢) Where light reaches, then at |east one of the casing

1 and the cover body 3 may be made transparent, and

With thet mluhaaapachmglngaymbelwcaacuah@ tdthatprévéast embediment,
The t ot a

o tdoor l i doar .l
ttaniucf oyt 53REn eﬁg}n fm 5t it %rrﬁlgd%%i b m‘fémpéle% ayer of the
polypmgw@ﬁ@lﬁaaatbw&qﬁa}lmoatédttﬁ@f\éb@I et light lanmps 15 in

order to activate the catalytic function of the

(&) tltanl um apatlte but a streaner di scharger a gl ow
er dis ger i ke.may

b h .
SR e B2ipnEing i B0 Sieirie o s ptiment,
polyprobﬂéﬁé fibedtarexshPAgtHRGsupPbit bbAY. ofi the %R SR, b8t the support

suppl y o .. .
body of the titanium apatite is not limited thereto. For example, it is possible to use various

- kinds of plastic fibers and natural fibers.
()

With 'thg total heat exchanging unit 100 according to the previous embodiment,
titanium apatite is supported in a form wherein it is embedded in the enveloping layer of the

polypropylene fibers, but it ma,y be coated on one or both sides of each air ﬁlter 12b.

- INDUSTRIAL APPLICABILITY
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for exanple, ozone and high energy radicals that have

a bactericidal effect on the titanium apatite.

Accordingly, the total heat exchanging unit 100

i ncreases the bactericidal effect and can al so

aGc r tjcareactiagn.speed of the

L Dt Bhchab iR R, Q6K of ole? REAUHC IVBERE, S lfvent, more
effectivelyt tha0@ coaverpioasicittt exohaggifg Liait] ihe @optabii@dtiod of a heat exchange

convent i onal hggt exchangi ng 10 unit, the

elemegtlie:{6; ok <aRPIST duttebacisats. Wrewangdccliensnpentod i therqutdoor air,

. ia,. QF j t
i b WS St Y e dD8or il e

total heat exchanging unit 100 is provided with a
pl asma di scharger, then an air filter cleaning node
may be made available in addition to the total heat
exchange ventil ati on node and the normal ventilation
node. In the air filter cleaning node, 15 the
rotational speed of the fans 10, 11 is controlled so
that it transitions to a state wherein the anount of

“ventilation is suppressed as nmuch as possi bl e.
Furthernore, the plasma discharger may be constituted
so that it is energized only in this node, or so that
it is continuously energized. In so doing, a high
concentration of radicals is supplied to the air
filters 12b. Accordingly, with the total heat
exchanging unit 100, it is possible to selectively and
20 efficiently purify the air filters 12b. (F) Wth
the total heat exchanging unit 100 according to the
previous enbodi ment, titaniumapatite is supported in
a formwherein it is enbedded in the envel oping | ayer
of the polypropylene fibers, but it nay be coated
thereon. 25 (G Wth the total heat exchangi ng unit
100 according to the previous enbodi nent,
pol ypropyl ene fibers are used as the support body of
the titanium apatite, but the support body of the
titaniumapatite is not limted thereto. For exanple,
it is possible to use various kinds of plastic fibers
and natural fibers. 30 (I1) Wth the total .heat
exchangi ng unit 100 according to the previous
enbodi ment, titaniumapatite is supported in a form
wherein it is enbedded in the envel oping | ayer of the
pol ypropyl ene fibers, but it nmay be coated on one or
both sides of each air filter 12b. | NDUSTRI AL
APPLI CABI LI TY 20 A heat exchanging unit according to
"the present invention can prevent, nore effectively
than a conventional heat exchanging unit, the
contam nati on of a heat exchange
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el enent due to, for exanple, dust, bacteria, viruses
or the |ike suspended in the outdoor air, and can
al so be adapted to applications such as an air
conditioner or an air cleaner. 21 CLAIMS 1. A heat
exchangi ng unit (100, 200), conprising: an indoor air
exhaust passageway (8) that exhausts indoor air town
CLAIMS out door space as exhaust air (EA); an outdoor air
suppl y passageway (9) that supplies outdoor air to an
1~Ah&ﬁ@whﬁgmﬁumg@@égmﬁgmgwpgpg air (SA); a heat exchange
element (12, 220) that communi cates wi th said indoor
an iggdoor ais xkbayst pagsesswane (§ yhat 8xhaastd indwiotlaip it groartdedrr
supply passageway (9), and exchanges at |east the
spacg ensihliseaih@at); of sai d sensi bl e heat and the | atent
heat between said exhaust air (EA) and said supply
an oaidpof BAJupply pdsseway (9)ah&anppliss wardoer aif #24n indadb) ,
which is provided on the supply airflow -upstream side
spacOfis sappldaingy); exchange el ement (12, 220), that supports
an apatite that has a photocatal ytic function; a

a hedtickohan@s kieyin® Pzg o6y @hi @idlitatedWih RaildSnddR\4ided on
the supply airflow wupstreamside of said first air

exh . ' ( i t
e Ty PPy oot plntly pE3Re BT ) 11
r i I ion
exchillBl ol U PUhEBIRLE SRRk Bl ea A BOLPATHE O o
. tilation.. .Wherein said first
lwhm%%?%egggﬁgggggég%ﬁg%dﬁgwﬁy3g§g8hot generate said
¢ctivators and.al ai uppl ir distribution part
«frsf Pl e 13 20 oS B3Rl op bt ke « " and
an air cleaning nenber cleaning node wherein said
upstraan side %fc*f“ﬁ&‘ﬁi‘t&ﬁcﬁéﬁf‘e?lﬁ‘?f’%ﬁl?p%& e upRrsan SpRtide
activators and also said supply air distribution part
that hag agphofagpialydc BmelipRl | er amount of supply air than said
22 predeterm ned anount of supply air. 2. A heat
a firspaethateyi Segetation P10 @h2gois pasvided on ¢k supply airflow,
further conprising: a second air cleaning nmenber (12b,
upstreamOide, ofishiddrstiagr ghrapirigdhechlom (12be 220 ahisttcan gémetdtow
upstream si de of said heat exchange el enment (12, 220),
activatolsat supports said apatite that has said
phot ocatal ytic function.
a supply air distribution part (11,211) that distributes said supply air; and

an operation mode switching unit (EB) that switches between a total heat
exchange ventilation mode wherein said first activator generation part does not
generate said activators and also said supply air distribution part distributes a
predetermined amount of supply air, and an air cleaning member cleaning mode
wherein said first activator generation part generates said activators and also said

supply air distribution part distributes a smaller amount of supply air than said

22




3. A heat exchanging unit (100, 200) as recited in
Claim2, further conprising: a second activator
generation part, which is provided on the exhaust
airflow upstreamside of said second air cleaning
menber (12b, 220b), that can generate activators; an
exhaust air distribution part (10, 210) that
di stributes said exhaust air, wherein said first
activator generation part and said second activator
genepradatesmingd apoupbofgpply giener at e sai d activators and
al so said supply air distribution part and said

2. éxbeatrxchanging ugit §400i26Qtas oeviterhintCladinst, fiirthert eongprising:
predet erm ned anount of supply air and exhaust air in
sai b swbed almedganmgchemire (V2nt3208), ivdnchnisdeovided os ahal exhaust
first activator generation part and said second
act i andiberupgener sibd ofisaphhdar gehergatebenseai ( 2a220)yvabtosuppardaid
also said supply air distribution part and said
exhadpatite tiat hadl kid phddschialtic fatfiondi stribute a snaller
anount of supply air and exhaust air than said

3. priggdedxeliaiping dnie (00 %00) Afredd® B Claidi 2, faiidr opdde: i r i n
said air cleaning nenber cleaning node. 23

a second activator generation part, which is provided on the exhaust airflow

upstream side of said second air cleaning member (12b, 220b), that can
generate activators;,
an exhaust air distribution part (10, 210) that distributes said exhaust air,
wherein
said first activator generation part and said second activator generation part do not
generate said activators and also said supply air distribution part and said exhaust
air distriBution part distribute a predetermined amount of supply air and exhaust
-air In said total heat exchange ventilation mode, and said first activator generation
part and said second activator generation part generate said activators and also
said supply air distribution part and said exhaust air distribution part distribute
~a smaller amount of supply air and exhaust air than said predetermined amount

of supply air and exhaust air in said air cleaning member cleaning mode.
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