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SPECI FI CATI ON HEAT EXCHANGE UNI T TECHNI CAL FI ELD The
present invention relates to a heat exchangi ng unit
that efficiently recovers heat 5 during ventilation.
BACKGROUND ART There is a technology (e.g., refer to
Pat ent Docunent 1) th vent contam nation
of a heat exchange el gﬁ%nt[ﬂf?hﬁ@gfal heat exchanging .
unit (due to, for HEANEXCHANGE UDdTt eria, viruses or

| li pended in the outdoor air) by disposing an
TECEWC%‘&?H&@ wher eon a photocatal yst is supported,

OrThE es%HIPiﬂlvé(ntﬁhrrEﬂa%W tb‘ Rsteaf @%ﬁ%ﬁﬁggg ?Iutttlt‘ﬁ ﬁ?@érb y. reﬁovders heat

exchange el enent. PATENT apanese
during mentdationed Pat ent Application No. H 10-311581

THE | NVENTI ON 15 PROBLEMS SOLVED BY THE .
BAC‘?@Wi s an object of the present invention to
PpYieds 8 ReiolddNC E@Qg'rélgr Y9I pattfiabob@ient pf)e%h%f‘taunmf) Cprevent
effectively than't conventional case, th

contagratiani aiaa |h@ai @fchangeeahen@nt &g Eataleh@trmchaahgmgt umt f(dwe to, for
dust .. bacte i ruses, or, the |ike ended .
exarmfi YR e iR ind A0y Bxe SuistAi& M ik Sl B an i

 filter, AvhaRRdb EHENGREGIE iV fiphoREd Vmthe Gulply BirflbwSipsReRe fodeQ)ff the heat

t he present i nvention conprises ‘an indoor air exhaust
exc}laﬁ%%%‘@@ , an out door air supply passageway, a heat

Eﬁ?‘f Hent and.a first air cleaning nenber.
PAT her m)re the "heat exchanging unit" herein

i waueke@ubﬁsﬂedajﬂegmﬁineh @ateneX phlasagbi HolHi 110-FNE3 A
sensi bl e heat exchar{‘ﬁ unit. The i ndoor air exhaust

DISCBM\% EEEN YEN or air to an outdoor space as
PRO@EE‘*@SOE‘V‘ED BRergE RN IGN2O Supply passageway
supplies outdoor airr to an I ndoor. space as supply air.
ThHeis lemadbj ect altathg @reselteinmeeaiticex whprgile @hedt eastianighig unit thai can
sensi bl t of the sensible heat and the |atent. heat

PreveriePiREe ectthll(;f YR thet cogvent £356. GG Fontpmingtion of a heat exchange
elemeEt‘HJeh@ T AP Eamp1 8 SuBe Bhot &1L DRGSR of Itl‘ﬁeqﬁ&tsu%}ﬂdéhem%tg bﬁ‘tﬁgor air.

pe or a rotational typé. In addition sensi b

| MEAJNS&EGRWEWIN@@E PROBLEMfeans tenperature. I n

i.cal |

LR T L T R —

an indoRATERN leRRhues pdshibvidye ahn&ﬁ@éorahﬂ' S%ﬁﬁ?uﬁéssa%@%ﬁ?QEV}ﬁ)ﬂt exchange

and the outdoor air “su assageway. The first air
eleme@q &h R iy shaintsdeaning me &cﬂrgnnmcrre, thepihiest exohanging unit" herein

S 35 ot BT RS R o o

exhaugtfpabdapewhy atha08s indboP BRt6 Gal dkddor GpAdénetdsBist air. The outdoor air
Furthernore, the "air cleanin ng herein is, for

supPlyghassRgERAY SAPPLIgS outdopy &iF fo am ieogt space apsernlpatralls hest exchange
elemeﬁth:%chir}g[@s |a1! {éaﬁqﬁé LenQfbte ﬁegi? of ﬂ%astehglsletl{égf azﬂfat?le Ratent heat between _

“the exhaust air and the supply air. Furthermore, the heat exchange element may be a fixed

type or a rotational type. In additi_on; "sensible heat" herein specifically means temperaﬁlre. .

In addition, "latent heat" herein 'speciﬁcally.means humidity. In addition, the heat exchange

element communicates with the indoor air exhaust passageway and the outdoor air supply

~ passageway. The first air cleaning member is provided on the supply airflow upstream side of
~ the heat exchange éle_ment._ In addition, the first air"cleaning member supports apatite that has
~ a photocatalytic function. Furthermore, the "air cleaning member" herein is, for example, an

air filter; an eléct_ri_c precipitator or the like. In addition, the _‘.'apatite'that has a photocatalytic
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| function"” herein is an apatite wherein, for exanple,
some of the calciumatons of calcium hydroxyapatite
are substituted by titanium atons by a techni que such
as ion exchange or the like. In addition, the apatite

'ﬁmcti&{"aﬁergiﬂsis gn %ﬁ&ﬁt@ %eﬁ%ﬁt fo% e];{gtﬂﬁ 'h%ln{rgy H{)eeca?c%’l oe{t&%gj of calcium

hydrowa@mpﬂe are subts’&&teﬂ byotitaniayh ﬁtems lb@p@ﬂéblﬁﬁ‘q@hubb @s & exhange or the
ni ng menber by coating it thereon. In addition,

like. ﬁggﬁlﬁat @F&P@Htst £ phperialyas Juncton mayche sippersd BB an air

u
cleannl?éfg}ﬁ‘ﬁ?tfeg i aénh%té{Do,’ ngll; Ef&gnuqlg,o% ?es%? 0?%%10 %ﬁ%}%{f&ﬁoorn the air
cleaniigy ngﬁngheashyac@itisg hatlpeecorardd dddéidni ke apaite ithmt Hab@. f)hdtsdatalytic

N LN EN L WL T O

‘outdo@ '1ﬁdo%f‘h%ﬁth8r Byid ]ﬂ STk HlSEﬁﬁQ&'&Lﬁg (f@pRer supports the

atite t hat a photocatal ytic function. The
aﬁanem, éhet fivst aih abamng nenadea tisprpyided oot supplyeaitfidw tpsteeam side

of e SRR SRSt 3, B SRS e A Be

that hasi 4- pﬁtﬁSCﬂiﬂSjtld Renctibk eThCanERAURINhhY a phbtotR8lytic function eXhlbltS a
phaot ocatal ytic function ‘of the apatite that has a

- decomppwition seracy itatfis geeaterthem titdndum clioxide edth ltehmt tdyi for example,

e RO O BB HE B ST o st o

has a plm*ldﬁ(amlﬁ&t ﬁmen@{ ciihBe hetaidd theeChaBet RkEHIRBIngAuSt 4 prevent,

r ‘ﬁgtg dust, bacteria, viruses or the |ike
more % gelydhan # qomeentignelibest cxrhangmenenit, thy cragilmgionmftthe heat
c ese n
cxcharf Sl 320 RSN SORCbpLid WnRESSAL IDYATRARRY i
outdooofirt he present invention, further conprising a second _

cle n|n nmepber. The second air cleaning nenber is
o e SR B A FOTAE 195 Pl SREss pE AGuRvEst HSeRifon 13 a heat

exchadeiify ﬁﬁ@tacﬁffﬂiﬁgqgea £le t Ollt; gh@gfgséﬂtcmv nttit&ﬁ ﬁﬁ'ﬁ%{] @oﬁlbflsl_ng a

cl eaning nenber- supports t atite
secondpmtctﬂcaamglrycmberf Uhe tseamd dif clehming GMmbBIOIS'I am@&&d@:l emeid exhaust
rota i stur neabl e fixe

 airflow Fpchreay Sige 3 s b exghaEecs gy Th G i) {n%, PR igesleaning
) memb@fSUﬁﬂlﬁts%@éﬁie tﬁhﬂha@%ﬁh%cﬁﬁiﬁ%@nﬁ:‘ﬂbnw I mix with

the supply air, and t bacteria, viruses and the |ike
thedhipat ﬁxphma@e %lﬁllﬂalutslﬁ aanotatmnah type pea uunmstarerperm@amp fixed type .
riu back WI h t
. RRTCR OB ALY, Bef 3500 B HE 5T HER el i wi i witn

the supplyoalt, dad tKHbab’fé:ﬁa eoiha% inddhe ke WreseRsh fRaRnahdQir thd'Rturn air
heat exchange elenent. In addition, the second air

will unfqrismateliretisprbesk withiissupelytaite apatite that has a

RSPl Vb LSRN nERBSPRUERY Kot ISP g

upstreaap aide tof thé abaﬂta@h@gef‘élélﬁem & ylldlicoh, UhS tse@ihd3Ar %ﬁiﬁniﬁg member

actlvated en the bacteria, viruses and the Iike
SuPPO“ﬁrQ%eeﬁPa}?l filﬁfehés(rﬁa togptalygic funstipnt Gopsequentlyni with pis heat

s GRS e RS YA o

can be adtivateadethien Gneclbmteguangnm&s bnd:ﬂ:te lﬂdeqm&ﬁﬁt ihhige é}diaumrano(ﬁr the return
in the

Do eria, uses l i present
s will SR sciumpaeth SPTE gtk bYe i oAy e Sy exchange
' elemen®i Aocof BRAY, dt,‘hﬁsl'?ea‘f)faxchangmg unit can prevent the return of bacteria, viruses,

and the like present in the exhaust air or the return air back Wlﬂ’l the supply air, regardless of

_whether the heat exchange element is a rotational type or a moisture permeable fixed type. In
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. whet her the heat exchange elenent is a rotational type
or a noisture perneable fixed type. In 2 addition,
the heat exchanging unit can also effectively prevent
the contam nation of the heat exchange el enent due

Yo} S ClpLl:a.9" r suspended
addltl{n?i t?{] géalt %g%{oggggg ru?ﬁl[ ctaﬁe ast% efffeg hgﬂﬁ |pﬁéé}eﬂﬁ Cglétu HAURG of ghe heat
exchaagd dlemehtalsp & forafxatrpée, dug Skdtteriatf @itusedRuspendedi®ahe indoor air.

e changl ng unit accordj ng to a first aspect or a '
HexrhRgIng ypit mreoriing emtmrﬁ@émﬂcr ehthefpresonginvestion is a heat

R e e

compr ez plpdlbmcatahrhytﬁmetfommztwmngOf)art Hﬁlea;ﬂmmdafalyﬁc functlon activating

Further nor, e, Qcat t| ¢ .functjon actijv it ng
part agflygfes theriotpcat glyticy E‘“@ he aRatiip+ Fashamere, | the Aphotgeatalytic

' flmctnl)@%hvaﬁﬁ’g b&D. hé'}elB.l i&SHIR x;ﬂ'h]alg hﬂ{ GRfaviof ¢ qg %nﬁ)é%@ﬁD a plasma

di scharger, a barrier |sc arger, or a
dischagiies dmh@era) glow dibgharder.keebartior Hiaclergdrher o hinéancatdidchitiger) or the
like. function activating part activates the photocatalytic

function of the apatite. Consequently, the heat
eNeRaitg ghgtoehialytieMn@ion
i ndoor V\I/jhhgr e | |yg]i{ét doesoﬁgt% a%gzg‘ﬁgg%ﬁﬁ%g?l&igﬂﬁg%@%w fanction
of the @ﬁﬂt@teaﬁgr@ﬂeamglyx thedleﬁngqhhngsgelw ceh alseebepdigpasad in outdoor and

' t exchanging unit according to a
1ndooﬂv@¥e§gflg1%raoe$n , . wherein the 15

third aspec €& present invention,
ph@tambmingt:urﬁumbfdmﬁg acd Fotadhi RBcdP F thel préeRet AiveRtidMR a heat

apatite that has a photocatal ytic function with |ight

exchagng, Priederadingnil dbied easgest PBrige. prsant hisvewias, wherein the

PhOtOCf&megfgﬂn%anyéchQat g}%“v%]d é‘l?e%tthe at]lteg‘ﬁ%f’jl ﬁag pgr}}e(%&l,ear‘ei)lg% function

with Light iche plrede&nmﬁddrﬁaveﬂdig&pfwigecﬁﬁxﬂie)‘ﬁlbfe fthén Citiofdtatalytic function
i rradl ates the apatite that has a

activa p
activatggiagh BERR B O PEHBRIFGH. WrEYiolet GO b Reledoidy o fedike.

viaug! ﬁﬁgf)llibtﬁ&@zﬂ%c o3 ﬂum %% p%rt ]E!iad Pespﬁﬁséﬂ%?e E%t has a

use,” for exarrp e, an u traV| anp or an

photocahl}(bllccfencttom with |11\ght il Ipeedemrmtrmdatradelehgth faupe t@amseqiently, it is

_ blt #ltethﬁat h?}a glgiigﬁ al ytic function,
possiblg 80"}8 j éleS;(aan fraxiglet t Qi ay A K} an ﬁgjgf to activate the
; photoc@%ﬁ‘ﬁ@%&ﬂ)nuﬁf Ehecéﬁhu?&e ithehds %Oﬁﬁbtocﬁd‘}ﬁgé ﬁﬁféﬁgﬁnﬂbé&dmgly, the

uni't according to fth aspect of present
manufgofyringtdostrrfithe hedhemhangmghaﬁgalmge belildowocording to a
ect of .t he S vent| 0 wherein the
b RBRE el ASoRERE LR AR g b p B Eh ot i R et
exchanghhg abitf h@:‘b’rdi t e ameigkd Qis?éctt BE 1R M prEdeBP M PP D@kerein the
I'n_addition, e photocatal ytic functlon activating
photocpfalytic sfeﬁfﬁlome@ﬂa@mg/am fis pravadedhen ﬁrpamrﬁ@v tupstreanasidg of the air

D N e ————

to the ﬁpam@ﬂalmhea ghogdoawlgtics AmBliGe HurthehAde] fie %5&#@%@@1& function -
eanmer, _di scharger or the like. The "activators"

actlvatlﬁgr@iﬂn hrein iv. dpr exampien showiisharer @l bastiengischargasa streamer

Ny dlscha.rggr &Zﬁgquer‘i‘\ﬂé Gﬂtﬁlflﬁayso'me?gin%g rf?%é %@I Cﬁlgﬁ ﬁg? %F%tgons jons,

nmol ecul es (such as™ ex¢ den
ozone, eadicdle duchi 4sr ngkoxyreddbell, @sher andit@k sioleedlcwdfiRh as excited oxygen

ecul and the |ike. Here, the photocatal ytic
_ mOleCU?%n%’%CFS 2&@6?%510#% e %Itﬁw%@aleéweﬁ)r@déﬁ? Fkeow-

FH?:% 'théPhotocatalytic function activating part is provided on the airflow upstream .

E side of the a1r cleaning member. Furthermore, the photocatalytic lel’lCthIl actwatmg part
. _supphes actlvators to the apatlte that has a photocatalytlc function. Consequently, with th13-
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side of the air cleaning nenber. Furthernore, the

- photocatal ytic function activating part supplies
activators to the apatite that has a photocatal ytic
function. Consequently, with this 3 heat exchangi ng

et Ok IR LS SR B gposonor e

apantep higdt ot alpﬁoltdbafa%ﬂii‘:t fRtio\C AEHMElyY it 1§ PoSsiMeSH! MdcBlerate the
o0 accelerate the photocatal ytic reaction speed of

- Photoqatﬁé%rgﬁvt@ eed ofths apatip shab bag apwp@awlmm funstion. ps aresult, the

heat e&?‘%ﬂ%ﬁng ugi]h%a? ﬁ?ez%nte i‘tﬁ)li]éagﬁ c@lgelg'n[h%ré % ?gn\}%% I‘hﬁﬁ eﬁﬁlilatngmg unit,

an a Conven ion exc
the coﬂtanimmtmnmf aim It exvhagde diéeehiciat t@f@h@ﬁg@l@d&ﬁtﬁﬁdetﬁi&e\rimses or

to, dust cteria, viruses or _the like
the likg ﬁ'éi?éﬂ %?‘Plﬁg"%ﬂrdgqu 19, 1tihkaayem theberong is gxdrepslgifective

agamst HahctRRORE 2h ﬂ%xltﬂﬁee %h{e@%@%ﬁéﬁ tleVieat ?Qﬁfaﬂ?ih% Zﬁﬁﬁ gcan prevent, more

bactericide an sequen
effectivgly aavgt ngnveniionat heatprehanping 1mitt ¢he c@hfaﬁnhatm of thd\hdat @xchange

e LR Rk e RN A VoL AN TR 00,

dyHeat é}@ﬁ&ﬁgih%umy hEd6S@iRg 96 alshln |a!éﬂ%€t 5?@1’3 gt in%ﬁtﬂﬁ s a heat

out door air heat exchangi ng unit a Ing t

.. exchanging wnihagserdingto a figh @S}Egéﬂﬁ thﬂ Preserti 1nvent19naﬁlﬁhat compnsmg an air
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i GURTSRY 4 M boESP e S, P 5058 B i

res

heremcils Stori dxatpld) 2 @k 'ﬂfédmﬁ%éﬁﬁﬁﬂﬁﬁﬂ Pt Mtﬁ&ﬁéﬁﬂleuﬁktThe operation
Furtherrmre the "air dlstrlbut|onb§aart herein is,

switchingy ugy sHches ther %nf:ratrnnestaﬁer ofgthet #iF ististiibwtiqapart. Furthermore, the
opeal bEABUAE Rt B, (PSBEE  PUpgrtatonn

speed qitht impellek bes fomi e, the 15 "operation switching unit"”
rein is, for exanp a control device that sw tches

tFeer Be appratisn SWéts'@@a it SpHie hesiibe (opesation state effthe iy distribution
part. doﬁ&qﬁﬂﬁpaﬁ'h?éh SoMc SR by atds tié:%lﬁ)% LO% 81%%11&§leaomnag member

state of "'the alr distribution nse uent
if the phiogdratabyizefuncidn astivafing parit VﬁﬁwﬂSnIaSstSﬂd pﬂhdr@d fop ekﬂﬁple during

_ r cleanj memher . if th tocatal ytic function
nommalypargiey e ‘;gaahﬂ‘eter% Yigisgs foRd éﬁ%ﬁ%f@earwxgww ir gfivance by the air
cleani@XASBb& withduk Hﬁkgl% U3 LI Rle BRIk *3 fufitih acﬁ@'%fn% tdhaﬁ operation

viruses and the |like are pture i n advance
is then gitchesl teatmlmmmmmnowmmm&em fixed) tireparf tht hi Vohlme of the fan

s moEP SRk AGEEOHIeEE TG B bR SRt e Feanng

membelr icX€Be I:lkaﬂiﬁ:d s@&@tﬁé]?aﬁd éﬂ'ééﬁlvé‘lﬁe of the fan 1is
maxi mal Iﬁ% ressed. Accordingly, with this heat

EFFEQYXE QN NTIOM air cleaning nember can be

e effecti ve 2 FEECTS THE
T BRPRR B B 008 B b e o B FEEETR hellan v
activat&] #ient Be hbaitexbmgﬂzgnﬁ@ttﬁqﬁé by bigect SNGE iiBRnEaA czﬁ?prevent more
tivated, then the heat exchanging unit of the first

| effec“"é@b a&PHY%mnW@ﬁt FXeharging pmé\tbmontmmnoreﬁf tsthiegle¢sghange

elemeng gﬁétqtgamfoﬁ g??ﬁﬁﬁlte E't%ﬁg ﬁ%ﬁ%gﬁj&% egimé;h%l}#eg arbgle ogtdoor air,
Vdith etkanlr.dae exdhmigmg)amttebf ahe Wetotfe asgct tdTe tHel ktﬁrentlon if the

ajé'ﬁ ed in_the outdoor air. 30 Wth the heat
photoca %ﬁﬁ}‘?ﬁan ghihe apptitebatdiss amotespalitic Jangtioa canbe ﬁ@ﬁl‘(ﬁﬁed then

e i DB 4 L SR SR vt v

' -:,decomposed destroyed or deactivated by the time they arrive at the heat exchange element.

* Accordingly, this heat_-e_xchahging_unit can prevent the return of bacteria, viruses, and the like -




the bacteria, viruses and the like present in the
exhaust air or the return air wll be deconposed,
destroyed or deactivated by the tine they arrive at
t he heat exchange el enent. Accordingly, this heat

' [ ) h f b
e NE DA P, SRR B LR, R S REGAEL e

heat exdhengeeéluhantas & rdididnaldybb ot BendistiRl pérdédble figdakpd. @8 Sddfion, the
ther the heat exchange elenent is a rotational

 heat cxghaneime upiteansalse eliseivebaprevent thedconjasnation efgthethicgh exchange

10 -

15

elemediNfie 1058E BRI AGLD tH:’Ee yirfises 3t gl}% 1k sﬁé‘bte*de%l i tﬁ%ﬁ&&'}tmr

the contam n t|on o] exchange ement
tTBhe hent eeo&mr@llng unitustthe thick Bpea, of the iﬂﬁaﬁtldﬁrcahhﬂsd ekdisposed in
I, ndoor air. 5 The heat exchangi ng

' suspen th
Outdocﬁrﬁnﬁ OfWéeIiemgﬁﬂd%éﬁ‘@Efea%l? the invention can al so be

dl"ﬁ@ﬂl%ﬁlgfaétﬁrmg H4H 3P iheANt éi@lgﬁ%lpévﬁﬂﬁ.{t %ﬁcl:dg?lﬁg 4 %aesfoﬂﬁh aspect of

reach. The nmanufacturing cost xchang

| them\l@ntlon%ﬂmlmldlgom the fourth aspect of the |nvent| on

hel,d down. . The heat e it accordin
T R PROPRERE Dt R iR fﬁse. SROcte thy Getion cppprevent,
more ERBScEvETBSE laV@nYedtRAR Bedt QXY hit, hﬁ@tco%ﬁﬁ%ﬁhn& the heat
unit, the contam nation of the heat: exchange el enent

excharmqeeimentfcbne t@xﬁmﬂxempmf,lust bagtera, ivaruses wméleslﬂ«arsmspmlded in the

' outdook 'ah‘elns %ﬂd g htg%oﬁzg)hg?o rxérg ankyt et%g degzlé‘gta#é? h gactenclde and

the hlsteacﬂcﬁfsbcgiedﬂy afe hdah stl:héi@mgc‘ﬁﬂﬁe@ﬂﬁepiewnt ke NGRActively than a

exchangli ng unit can Eﬁevent nore effectively than a
convertighglehial Seangiag uniy tieiogianination of Tthhéle@fo@whmmaqltmﬁlt due to,

5.for .exanpl e,
for excffple. Mgt teerf 1G5 BoTRE Yo e e T e
OWitHahe hexit rexcl\émgi'mgtlhﬂ featdigx aNehe gAY abiitct oRGRARGM SN, the air

- ‘to th aﬁé spect _ of the inyention, the air
- Cleaning aempergaRRs eanedkaelogtively an efeclivelic i vel y and
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I's an oblique view that shows the internal structure
dflGal inembblipetviex i slyowg theZfitenml tstractoerotiangtal dethexchanging
invention. FIG2 is a top viewthat shows the

__“mwcgcﬁﬁ ng[hesﬁrFst?Bf’l??’%“B’P a total heat exchanging unit

39602 4 RYop 91eW‘ﬁaP§h%§.@%e i@t SRl bPa3otabhéht %}(E’i%éxgitng unit

vi ew t hat 'shows the internal structure of a tota
aCCOfd@gdﬁﬁwglrm}nUmwcnﬁoaccor ding to the present .invention.

G4.ds |,oded, obl i w t S the . .

0GRt o8 By R B e Tristhaf stielite ol pcnhBra gexglmnemg it
accordﬁge@ﬂﬁll;ﬁ@;ehpm%}ﬁmﬁr esent invention. FIG 5 is an
lique view of a partition plate. FIG6 is an

&B0; 4 ireary penlodstl obligae view dat ghawsethe Bt@nal7stiusture of the total heat

| exchangﬁﬁ' |Medc¥érﬁxﬂ§‘t§g?§ pggs%\éﬁslévgnfstructure of a heat

ENANgE e @ an obl | gue view t hat
ﬂGVﬁS1stahQ)bllqﬁ£V16ﬁ|ofétpaiztﬁidﬂlr;ﬂat@f the heat exchangl ng

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 obligue view that shows the internal structure of the heat exchanging unit

_accordmg to a modified example (B).

- FIG. 9 is an oblique view that shows the st:ructure of the heat exchange element

_ ._ .accordlng to a modified- examplc (B).
- E_XPLANATION OF SYMBOLS -
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 EA

'Prmmp@ﬂ{}ﬁ 59@?”%5 @ R 1hghertfe
- lamps mﬁtfﬁ{s 1oys 'ar&rrﬁﬁ?g@ Sind%d el trRi4P] Iﬁér{t l:;og 'Eﬂ] ousi ng

according to a nodified exanple (B). FIG9 is an
obl i que view that shows the structure of the heat
exchange el ement according to a nodified exanple (B).
EXPLANATI ON OF SYMBOLS 5 8 Exhaust air passageway

8oy TG pARRRRAE A des of SUBRL byl

9 210 211 FarSupplyf #ir gaﬁagdvﬁgt(b@taoths)u DR padeigetient
e elements 5 12b, 220b Air fl|pteI‘S (first air

10, ll&lé)am e (it diSHENEORPATL| eani ng menber) 15
ItraV|oIet tocatal ytic function
_ 12, 22gjct i vating p%t%?&ha%g‘ggl &fgﬁﬁTot al heat exchanging units

12b, 280teat exchanyifiigra(firttsjr ddnfdganémbearadecesiiaip seniing @%mber)

operation swtc haust air 10 SA
15 (Sugpl y air @@@TIOER"J%%hﬂgﬂP@mW 1N poyenng 2
Gs. 1, 2, : \ )
100, 260 Total t@&ﬁeﬁhé%@ﬁggd@gtsqigﬁtigque @g’wﬂs) op view,

a side view, and an ex
EB respecti velEBlgcttaltaquipmenebora{opstation switehing wait) ot al
heat exchar}%}%ﬁ unit according to one enbodi nent of
t he present @t on. Furt hernore, as shown in FIG 1,
SA a total headuphfy fxchangi ng unit 100 is an apparatus
for ventilati n%élan i ndoor ace whil e exchanging heat

BESTMQM@EOMW NGQLUTQHJIE N i ne arrow) from
hed out

d h i
FRADA, RRACSORN SRR e o] Vit Riewp #hd b Sxploded

oblique vRme Adspdotively( SNS ThiblARl SN Hire Dl tEF@Ir ﬁéat %E&Tangmg unit according
EXCHANG NG UNI T) As shown in FIGS. 3, and 4, the

to onesghodinpent of dhe REesentdREdng; E@thmmprq@@ howon pm ﬂ@. b tofal heat
cchBHP5IE R, PR 18,y AR S B e

~ between sjhppip'eaﬁr SA, (sallisn oﬁﬂhﬁe hfrbﬁ@ﬁoﬁqan bﬁﬁﬁbr ke BB exhaust air EA

| TI TUENT ELEMENTS OF THE TOTAL HEAT EXCHANG NG
(ha’fchﬁt(gN ine( pyTOpAS Atélesmsiﬂﬁr |%@a¢q (3’1?_{ anBedt| e;cdim%eelemenf 12.

CONS’PPT@EIGN@FE*HE Q&%@;ﬁ‘iﬁ
( whi ¢ covers t upper surrace o t he CaSI ng

b‘tﬂjyhfzwn RorKIGeS: nipr, 3aa1|n:iaa1; thaqjm;nmetotdl hmrﬂxchhgmmt 100
exhaust. ai,r fan notor gqn?l nqzcha )ﬁé”ﬂtrpgﬁiethght;

nmber 24, upply air comruni |ng chanber 45, an

 (CONSRFEENTE L EVENEH Tl TOTATHEATBX CIANGINGOUNST)

i on chanber 26,  an indoor side suction chanber 27,
M CA§E&gba bypass
As shown in FIG. 1 and FIG. 4, the casing 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 sﬁpply air fan housing

chamber 24,'a'su_pply 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

30

chamber 31 are provided in the casing 1. The followmg descnbes the details of each of the _

chambers dlscussed above.

. .' A. HEAT EXCHANGE ELEMENT CHAMBER

- The beat exchange element chamber 21 is a rectangular pa.rallelep_ipedic space, as

L fshoWn in FIG. 1 and FIG. 3, and houses the heat exchange element 12. Furthermore, the heat
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30 chanber 31 are provided in the casing 1. The
follow ng describes the details of each of the
chanbers di scussed above. A. HEAT EXCHANGE ELEMENT
CHAMBER The heat exchange el enent chanber 21 is a

T T SN N R

- plate cELﬂ]lid mrngdicﬁl,y 2, E&'ﬁh@ﬂfpla‘[& wechangeefed t@rﬁli}t 1,8)andey, laﬁcl the cover

at it is partitioned b or exanpl e

rned so t

| body 3133‘@ pesHion) gHde refts (He G@a@Br@ge pidirgd o ﬂlpﬁ/vpttom.me of ﬁaf:@ssmg body

2, the %ﬁ'@‘f azgglafersq%g 5T ?]9 aglh(é]élcoaér b@(ﬂﬁB (}épe%h; gl %&Vd% part G1, which

r'on
is affigddf toxﬁﬂ tottotrh plateodf the @hmgebaatfy 2 hﬁmmﬁsemg fh@tdgmda paitt @11 and

Secomf gl "etB%r?%r)% fé/afh%ffggfgﬁl%ep%&? gatﬂh g%\fh%\éehirgshmsom@ loveey pag of the
heat e%}fan ot omp! gt t@vh%fx th@%g&@éﬁdﬁgn tcﬁ ﬁ%ﬁ%d removed.

first guide par secon gu
Moreofvey gtpagudltisecpad guiGk plartg lﬂ}ldes di¢pesed skgdialt mlaa fifst tghﬁle part Gll is

art of t

e BB, Sl B KBRS bR 42 S e

art GOWBRMQE affikeBab lthed aﬂiﬁ&? 188!
P so t hat iahe efl rst gw de ggf%ul@ oF Eém er osé%{ gﬁag%gﬁ G2l

and a sepesrdegidapeah Gzanahegﬂrsdgmdc Ipect &1k @dmsa mxlgeilhe opakide phrt of the

heat ofiHapih s\ 12 e o Skt pAePalEt: biente 2 gt fed orgremoved.

Moreobiér] fe @ooiEgiias paGlh2 g,wt:sath& eRPREzBWrdRe Bﬁ“ﬁlte?izl?flb ﬁlh% guide
first quide art &1 %@I des a ridgeline of a side part

part GHwhigle Is #{Exe é?x'élﬁ &AYE DoKE e Bridea widgelinehe dnegper part of the heat

excharBh ERFRAELENAER Bl 118 R R AR % i RS Ca gl e

ﬁurthénhdue; Rousaiy, thEhifoag wkélRmgd @leineaB,12Vhi thE Hest afchhu@delement
o.the cover body 3 uides arid ine of an u

Chambﬁfaiﬂt crgptep ﬁ@ﬂﬁésftam@%lyg;é @r@me%@ﬁ@d SoRogh&h 18hdOhdytherein.

Heremﬁéi@@%@ ﬁgﬁ‘éeg 'ﬁﬁﬂ:‘a‘céldzb&) I%E &E:graﬁrﬁ%oﬁrlf eEOMED g o m:IEIqr 1 and FIG.

Fur t her ousli n exchang€ el enen
3 are cglive ahidat spere; hasegedapares athirddpach end & Towtiegiaes réspustively.

- oYU Fa HOUTAR ARSI, fe”Spacel i nai cai ed by

ek ekBREE afYER ‘?ﬂoﬁsni:% cha&&aer:b% hdRgk %g dxBanfst glrg"al?ﬁlg,r§4 Sown in

3 are called a fir space, a second space,

FIG. 1 apd&¥C. 4rld additiony ahstopacie, FiGed pthetaxhatsy air2an BoudigHohiiTber 22

Al R FAN ER Th exhaust air_ fan housin )
commugyaigs APt e exhEust il Biotplen e hrgRery ) A0 ARGWALI4R. which
is fornfet Gn kth@phlrtftlde Plate! fﬁlﬁqﬁ@d'dﬁfbn a8 sRHWMIN IFIGFL Gt e)éhgﬁst air fan

exhaust “air fan housing chamber 22 communicates wth
housing phambhen 34 somatisesfaarexhatsbair hutdedrmideblawbert pdid 7\dnatsade wall.

e xRS RN PG RoR AR CrRMAERETL' (00 2 7,

T8 eXBatlRDHS fRTmMOE1HR M ding eh-HeHEP Uil IRBsAnBXhAKS Elr%r[ motor 10M,
out door side blow out port 7 on its side wall

as shovex KT Tapmd EXR vdir erditionsie xbpumtBER T Heotex haumg eliamber 41
S exhaust ai.r n
commuﬁlﬁzgteg%woﬂ%{é E;gahg fﬁr@g é lﬁﬁggﬁg 'gr%tgh IS'Q 1%0@81:1 tﬁe cover
body 3 thomxdiths tidatlinet aﬂthmhbﬁtr exbhm@b REnEMaNDEK shdwn in FIG. 1.
D. SUPPLY AIR FAN HOUSING CHAMBER _
- The supply air fan housmg chamber 24 houses the supply air fan 11 as shown in FIG.

| 1 and FIG. 4 In add1t1on the supply air fan housmg chamber 24 communicates with the

supply air fan mo_to_r housing chamber 43 via an opening 44, which is formed in the partition o
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conmuni cates with the first space 17 via an opening
23, which is partitioned by the cover 30 body 3 and
one of the ridgelines of the heat exchange el ement 12,
as shown in FIG 1. D. SUPPLY Al R FAN HOUSI NG CHAMBER

plte 1E0E YRR, £ 0005 0 SURIRRL S ol B 2 sompises
Supplyfaihdhﬂbm‘mlietﬁlm%?ﬁgﬁﬂﬂm ah fits fsﬁi:a L g4 ?ﬂmhﬁFm@rlh 24 |
lcates W air an notor ousi n
E. SU%’JRWMQ QR%HSF@E%AMBER is formed in t%e
I
B phAhir foRhbPndRide ABuRRNS HbkeS aSutiy it fym motor 11M as

showncionPiG. sleand FIGupplny addition, nitie CHuppllydﬁr oMottt h@Big Ghaiber 43

comm |t.s si de g&l |, !%s showwjén FI Gpl}lgg%p UPF:Iﬁ_;wQIp(F){ FAN ﬂ)@cover
body 3%&6'8%&&1% RUERR r?gﬂf:el%%g{ é’xc"ﬁ%iﬂr? %‘ﬂn{ﬁ? gr 11M as 5

shown in FIG™ 1 a t he supply

- F. OUEDOORSIDE S/ CRYQN  CHAMBERer 43 communi cat es wit h

oo R S92 B o hepb: 28 Rt il B SfidoRg side suction port
5 on ifsl d@ekaness Ghowd e Fadt | eMCLRRGS, Ghe WRiborl dde suctgr[r%m)er 26
SI DE SUCTI ON CHAMBER The out doof side suction chanb

~comumpacagesnyith she sepplympl yommunisatio charsbeted s wizt awwppung 29 of the

sj.de |n FIG1. In addition,
partitig éégg S%Fh “%éngﬁ%éz§ﬁ%gﬁﬁ§b comruni cates with
G. INDOORSSIDIE SUGTIOMPCHAMBER N9 chan‘oer 45 via an openi ng
: 29 aof the partltlon plate 16C, as shown in FIG 1 and.
- Hihe indpor gjde sypioprehgmber %lmmmecmwsmwmemdnqb@de siadfien port
C r t _ai.r
4 on 13440 QP ERRG 31 BMR! 12 SR R0a R Rbor lilie SRR chaber 27
commuBlidatek. with tikd dxliaqusinair tch@nudeding Sdhdmbélu% v ak RpeRias 307of the
conmuni cat es Wi th_the exhaust air comrunicating
partitiogyplaig dOE.45 Sg?‘ﬁnﬁhﬂgbém ng 30 of the partition plate

_ Y. Al R COVMUNI CATI NG
. SUE@Y AIR COMMUNICATING CHAMHIR ¥ |

e supply air communi cating chanber 45 is
(e tsupply raadcdlmnumeatp@’ ¢hatiben 4pliatpertitiohed bR thapaltition plate 16F,
npt or housi ng

h h f
and is {5 Sopef B i iibrtairdhn ok KeupiBE Shariper 13 oA 3 Megupply

air conﬁtﬂ%ﬁvﬁﬁlhnﬂ%rﬁ&'i‘w Qbﬁ%{xlﬁl—ﬁcﬁmst‘ﬁtﬁ e it %ﬂcec‘ [?9‘%% %@E@%G 1.

1 EXHAISEARBCOMEYINIGHTUNG G AMETRDer 46 |

| artit |on Iate 16Q .
& EEhRER" sealiialT A (RGP 40riS PARITRERLEY ﬂm%rﬂaon plate 16G
and is ;ﬁbi@ﬁh@d bdSw tlﬁeﬂsu%ﬁﬁﬂ dip ﬁﬂ,métbﬁh(ﬁféh%lbﬁﬁmb@l@? 4 addition, the exhaust
cormuni cating chaber 46 conmuni Cates with the fodrth

air comgpeicatipg chamebes H6 wpmiMANEvaEs dithjthe Mamimomm FIG. 1.

er 31 is positioned on the si de opposite
I BYPgﬁﬁw

ractron directi.on k of
The bypass chamber 31 is positioned on the side opposite an extraction direction k of

the heat exChan_ge 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
- (2) HEAT EXCHANGE ELEMENT |
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| ; that tha;gf:o iﬂaqqsqr

. the heat exchange el enment chanber 21. Furthernore, the
bypass chanmber 31 communicates wth the first space
17 via an opening 32. In addition, the bypass chanber
31 comuni cates 30 wi'th the indoor side suction

CHAPREL R Fa i RSP Moo gt oG R R,

 as shosmdh iFOR. ICARNHIE: 4 22hdCie providdaiab ehe/intoriddfin @ $Hiida heiden an exhaust

fan notor housi ng chanber 41, the first space 17, an

_'aif PASSRREVRY e AcTHRRB T Bppsageyny AERNe lrorbe s Eal emend Zzilasrg daminar
s PENSLENS0G8 BLRRE R ok (AR OO P ey 122

and speti@l fl4, shactcshiysedpkraftipdpel (hereidbelow)refeset td SQppOLidniog paper) 121
en an .exhaust air passa Z(v,]\r/a%/ 8 and a aupply arr
-e .

are Stﬂggt BGUREBE CARioReS WRERAR difsasc the feal exchange element
12 is do2ub@fed, ﬁié_’sﬁ%ﬁeﬂ‘é € in WRELHI &é:ﬁfﬂ?%%' Amd qétﬁptﬂéreﬁ;n&isﬁgir EA and

paper (herel w, referre as spacer paper

the supplt PB4 @t dispasedssretnt dirapsttnktaby lpeeFurthermore, with the heat

exchagd GBI oo SErtar e pf Bhe Bl b2 S5 BeCRBRIY ¥ 54 apd the
exhausf air BRCAW eRcHaRBe /G thEpRIANIR BARARNT. 12 is so

structured, passageways in the heat exchange el enent
1Burthgymerniea baied2a firmemEaviagdhe héat exalppgsy elaimen'SIY srpgovided to

men RS GE LR AN 2% L1 b ERY o e

longitualiveh] tirectioatpstle iCRhg @fdetie a URBHYnAEMowA opBEink NS, whilh is open
- exhaust air EA are exchanged via the partitioning
to a mgjgigagnce surfageyiioh drarssiag 1abnsavaneng peovesd 4 pe pimig FlGed.

'(3)A1ﬁqq¥1@ﬁ:ha'nge el enent 12 is provided to an end
sur

ace of the heat exchange el enent 12, which can be

| As showedinHIGr €nthy aft fllrrd 1 ark affiict udiiiaheat x@@hgOlement 12 so
along its Iglgg sjide _via an insertion/renoval openin

epeinthe heatexeampesiment 12halaoatat gre thid space 19

nd 55| 0, ESTRNIR, RT3 ) Mk 'y e of

polyprdptherer Bbeas.f Eavhdpalgptobglehe dibeexomarigs ®lcenepirt had sm enveloping
t hat they cover the surfgces of the heaf exchange . )
ayer, o0t oS 5t ipbRe b o BrervRipple 45 & GO, Figum apatite

" is an apRHE WheRRRESnL Of tleaaltigh aEcgﬁs @i; 4 cﬂ&i}lﬁﬁﬁﬁréﬁgﬁéﬁtﬁ e substituted

.. honwoven fabric that is made o pol yprop ers.
with tifzdem pomprispg entechriiger sedimps iise Sxehange;etipanim apdtitnexhibits
epvel oping 20 layer,.and tifanium.apatite i s supported .
excellef 4GB T iogrAts wyBriconett Rhuiatbrprons: (prpaty dacteris,
viruses, Sn@nhe@nike) ta8d 185 RkRib&S PRoRYrtidsher aapiiisshalimBc®ef cAtalyst; in
cal ci um hydroxyapatite are substituted wth titanium

additiopy i isadigieh wyith lighe hhi sNaselsngth that hapa highatngrgydeveli(e.gniultraviolet

i RSB PP o RSB BUE RSP AELPEIRISS prcesin

0 orga

perforni@ect @k kphotodérnied fuct@NAtdNe shpdiR) tahdt af 5PicX fitaRidn dioxide of

ag%ogerti es of a photosem conductor catalyst; in 25
the anai4eif@Mon, if irradiated with light of a wavel ength

' ' | evel (e.g., ultraviolet |I|ight
@) mgﬁ%ﬁp}?f&g?ﬁ’qﬁgﬁi?;ﬁt anium apatite exhibits
- Gtntubrvidet lighe toneoR tieqrovidalrRshe figrd fecé 0 mad e farth space

hot osem conduct oy catal yst superior to that of
20, ?CS.B i ok

GotveSt anttthai SWRp

juifgavyplet light thereby activates the photocatalytic

function of the titanium apatite supporl;ed on the air filters 12b.
(5 FAN | A |
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the anatase form (4) ULTRAVI OLET LI GHT LAMPS 30 The
ultraviolet light |anps 15 are provided to the third
space 19 and the fourth space 20, respectively, and
the supply of ultraviolet |ight thereby activates the

DU SERLR 1561 AR5 B 15,1 PR ), o shovm i

FIG. 2xdthBEG. 3iand henhdBedigideneoslbipiay cabing (@ shdwa) hat is made of a

irocco fans_(rotors), as shown in FIG 2 and FIG 3,
'resin%é ( )

e FPEAEY PRkTgeng: Kuthesaorea s retpra akhdinedheiwych of the
fans 1OPAis ﬁra'l@fjsﬂ tﬂi{:e aﬁfi&?ﬂi?ecftigﬁﬁe ((:fth? heat%f&&%ﬂgce &Fment 2.
: e). Fur F Ot a axrs

i
po ystpyren ernore, a rotationa i'ne L of

(6) DAMPERf the fans 10, 11 is parallel to the extraction

di.feGti on of .the hea x¢hange. el enent (12, 5 (6
Df&k@é@ﬁﬂéﬁdéﬂbggi’s@ztnﬁlée SR gide iR qhar@b%%éa)ﬁw damper 34

is piv‘?tiadj By, YHE E}ikagﬁblé:,%r@l?@dﬁi@gmtopﬁﬁotdﬁ?ﬁgi t}gc’lﬁ 8?/\%11? ep;héérﬁhcg g%%gng 30 or

for exanple, an electric notor
the openinp 8B anéhbloskethientheB0 or . t he openi ng 33 and bl ocks

t : L EQUI PMENT BOX 10 The
' UWI&#"Z{@??&@@Q{P TEN EB is disposed in a portion

Mhe WlbGiRaDBRASMEN Bk EBXRaFIosad in hakbriéh Mf, \Wflg% Opposcs the

mai nt enance surface M The el'ectrical” equi pnent
exhaufiis By 10 (o€ the metitenetgs prkane M.sThrhelagirieal cgpipment box EB houses

: .Gl cui not shown). .Furt her nore ontr ol '

el S BB Pl O RSHTEH By S BERHG tre convol

circuitdoahl i3 cohfic@ebdrtonBl en 6@intRlcat GOt ROWRID remdRfedmBB] (ot Shown),
t he ogeratl on of the fans 10, 11 and the danper 34

and coglels dhppesatipranidhaiang 19.r1d mnd ke dapspanidd dasedemmpignals sent from the

wired %ﬁ%}t%/?: l[ E] PERFORMANCE COF Tl TANI UM APATI TE ON BACTERI A

S) Table 1 shows the percentage of viruses,
(PERBAQRMANGCE ORI TIONIGM ARSTITR ONIBACTERBAANWD VIRUSESS .
@ng‘g 1 Tar.g Sanpl e |l nactivity Testing Institution =
- hehews By Reresntage jof yIrNgRTH BRCITHE and f2dns npgfiyated by titanium
apatited9- 99% Japan Food Research Laboratories No. 203052102
Antim crobial Escherichia coli (0157) > 99.99% Japan

- TABLEobd Research Laboratories No. 203030567-001

- St-aphyt-ecoceus—aureus—>99.-09% J‘p,,rant, Food Resear th e
Targel ShapRt of i es No. 2030305BWACHHy | lesting nstitution

Percentage | Certification Number

| Influenza virus >99.99% | Japan Food Research Laboratories

No. 203052102

Antimicrobial | Escherichia coli (O157) | > 99.99% | Japan Food Research Laboratories

I : 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 o

N Laboratories by the methods described below.

1. INACTIVITY PERCENTAGE OF INFLUENZA VIRUS
" (UTESTOVERVIEW ‘
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G adosporium > 99. 99% Japan Food Research Laboratories
No. 203030567-001 Toxin Enterotoxin ? 99.9% Japan Food
Research Laboratories No. 203050715-001 20
FurthernDre t hese inactivity percent ages wer e

PRASHER AL VAP Ul A08n RRRE A Slhed BNRT RO 20 t08ed filers

(approchEdiIEl&l\E)ﬁx \%’D FRuiG) a.(ld.):)re'Eas?Ed QY dvh Mﬁéﬂat&'& Ltrfdfaf B8R 7ZGhiclded from
S%iagenSI on was, dr opped_onto titani um

light) é’ﬁfz[aﬂ ht(blagh dight pradiation with p sisssncawf apyrozmatelg @0nem batvepen the

filter aﬁﬁ%ﬁeeﬁlkﬁlﬁg]hggt) (gogigm[ol g’h%{v %Bf lﬂBEr ut'ﬂg% rud ARk gt?h?er ded meagured,

from I'ac T Erad 5 Bh
d{29 CAICEUDATAOMN O)E]iM@'I[‘WEDY CPER:(GEN&‘AIGE he filter

d the black light) condjdians; after 24 hours, the
\?f HRVYReEEpiage 31 i @_?\g Q%éasured 5 (2)

LGl Nﬁ% I tivit
ggr Centl%@z@:tﬂe béﬂa&\{%w Vi rzgci :11\‘“ec¥| vity

t Bt ¥irug tvigy ttey oﬁfhb diltes efteti MgloBrs ofilighsirtadfatiohi vi it y
ot |ter after 24 hours of Iight
: @iﬁiﬁ{i@ﬁﬁ{{) TEST METHOD 10 A. Test virus:
Iinttssem@s WiifTuefizd YRR tﬁpéNkHingh Cel |'s: MDCK (NBL-2)
a

cells, ATCC CCL-34 (Daini rmaceuti cal Co.,
i_Bocglis MD@éi(NBté)rmus,iAiﬁ CCaI-34 PaimiphomBltirmareuagl @o., Ltd.)

\I}gg &r% H]in{ig 0.06 ng/nmL of Kananmycin) to which 10%
orn bovine serum was added. 15 b) Cell nmai ntenance

raadceimgftheihf Bkdiow: Bhold SRS ?éhta&ﬁtﬁg W Haadl cﬁaﬁbﬁmnycm) to
'MEM 1,000 ml . NaHCOB (109 24-44 ni~ L-gl utam ne (30
gwltlyhéo%wbzmhﬂiweﬁnaataataﬂ@d for 100 x MEM 30 niL
/ﬂl)mtﬂalﬁ a@c %)cd%m Trypsin (5 ng/nt) 2 nmb D

epar ati1 on of ViTus suspension a) Cell culture
.The following tissue culture was used:

Eagle MEM - | . 1,000mL
NaHCO; (10%) C 2444nl
L-glutamine (30 g/L) o 9.8 ml
Vitamin solution for 100 x MEM  30mL
- Albumin (10%) - A ' - 20mL
Trypsin (§ mg/mL) . 2mL

~ D. Preparation of virus suspension
a) Cell culture
A monolayer culture of MDCK cells was incubated i in a tissue cuItu.re 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 mcubated for 2 to 5 days at 37° Cina CO; 1ncubator (CO, concentration of 5 %)
“c) Preparatlon of virus suspensmn

After mcubatlon an inverted phase contrast - mtcroscope was used to observe the

cytomorphology, and a morphologlcal change (cytopathlc effect) was conﬁtmed in over 80% .

RN




25 A nonol ayer culture of MDCK cells was incubated in
a tissue culture flask using a cell growth nedium b)
Seedi ng of virus After nonol ayer incubation, the cell
growm h mediumwas elimnated fromthe flask, and the

' he t t | I.
oo SAl A WSRO 0, A1 5 A G5,
© the obtmed&upﬂn&adﬂ}tﬁllcaWaSﬁse@ as theavifisRubpeasibat or (CO2

cg entration of 5% . c) Preparation of virus
s%’@ﬁ%“%ﬁ’fﬂﬁﬁaﬁpq’ncubatl on, an inverted phase

CANSE 88018 GARRARRHR 305t BERBE LI i g 2y C o

15 miwk ftews ainbedfondne oed dlacedven pBRA6 Pl dith, ileliaed bv$th black light

olack5 b MG APV ke e o et e

. a samplequi d was used as the virus suspension. E.
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Pre aration of sanple After the filter (approximtely
s@peratipnwas sterilized with noist heat (121 C for

gSrfLﬂ]r}.) it was air. drledforeﬁcl)neh Iacedln '
p? TR (Virds; LFPEnsioR YRS CEpPRd ORI C?@HI‘H Ighfhe samples were
mmnt&ﬁdaﬁkobmg&hp@aﬁﬁe uhd® e OelBbd §r1c1°- Bt Py gﬂ@ltf&&latmn (distance of

parallel) for over 12 hours, and then us
approximasive 20FemTbeweapethat filsa and> the. hidckt Kehty | gomitions. In addition,

r,0 nto.t he The sanpl es
poyed SRR SR VA BRSPS
s@ti Whehety @ndhdbiagk |ight irradiation (distance of
ag roximately 20 cm between the filter and the bl ack
Eﬁt © aba¥gi dopditiens pwereapreseryegrfor 29 bbyrst %mletrféhtt P¢lhmaimgenance -

I n din the sane
el 588 G i T o B S E bt
cHnMeasumnemefexrwmnVﬁﬁinfeer 24 hours, 2 mL of the

i nt nan(%e 15 nedi um was used to wash out the
RWBEGH™ Wag wsdtt%gtcu%@a.wlam e af MFRGK cells in

a tlssu@éulﬁiré Hﬁ’crbﬁﬁﬁc(gﬁ Weﬁlﬁﬁ Bﬁ%{rm&@ %e%% Igr%w %&# @1%1%‘[6(1 and

used to I ncubate a nol ayer cultu
the Celhmmnmslaﬂcecmbdlumvm acddeqb DdtmL (a%tnml N8xt, a fakkedut \l\ilquﬁrand 0.1 mL
nat ed and the ce

of a ity BB ion b Ll rirae d ol Sath dyingh WiAhoRRtbated for 4
to 7 da%%hwtc id 8ics] iaBehathr k5980 cheﬁ’trﬂidn?:t&ﬂv\% h&gva\lgrgfg, an inverted

f hereof were used to seed 4 I's eac

‘phase ¢qnéigsti meouereppel Wasrused ta obSErVd:a@E maeseBe Of cytomofjiidlogical change
CeyopdfiE SRR anlfiHE 0B FRE SN o orid B was computed using

'~ the Reétbﬁ/ﬂfeid@ latholrRIGR&CuR BY tQURLE 'Eﬁ?llcﬁlgtec@ﬁls veRh Mectivity titer per

ytopathic effect), and the 50%tissue culture

'mllllllt?frﬁfé]éqw&b@uﬁ]é@éd(TCI D50) was con'put ed using the

2 ISR PERIRGHof BT {Scour o,

STAPHYLOCOCCUS AUREUS, AND CLADOSPORIUM

_(1) TEST OVERVIEW. _

The antimicrobial activity of filters were tested, 'referencing' the test method of thé
Society of Industrial-Technology for Antm‘ucroblal Articles, 1 e., Assay Antimicrobial Actzvzty
I for Antimicrobial Processed. Products (.2001 Edition) nght Irradiation Film Contact

- Method (heremafter referred to as the “nght Irradzatlon F1lm Contact Method — SIAA 2001
' Edltlon") ' ' ‘ :

Furthermore testing was performed as follows
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25 milliliter of the washout liquid. 2. INACTIVITY
PERCENTAGES OF ESCHERICI 11 A COLI (0157),
STAPHYLOCOCCUS AUREUS, AND CLADOSPORI UM (1) TEST
OVERVI EW The antim crobial activity of fil ters wer e

referenci t.he t.est..met hod of the L et ]
o BB P BRE o Bt hiE St ep ot g arsay i Ldadotporium
were dropped 685 1 (ihfohoRéR  thAE tdatdd ¥y cbidrin gothem wrch a low density -
Antim crobi al Processed Products (2001 Edition) Light

polyethylengiifhin; dhese sampdesnwaret prespsverbat (cmm &empziratare, (20" 25" C) under

e BELSH 58k 0 Y P 680 et

20 empietveanthe fitisesfaall leSlack 1%1t}3aﬁfdﬁidn@| 25 SGRGHONE vafble cell count

scherichia coli, staphylococcus aureus, and
“msn¥?%ﬁﬁéporiun1 wer e dropped onto sanples, which were

t *ﬂLdl“ overing themw th a | ow density
p@?yet hy eneﬁpil?m These sanpl es were preserved at
rAofest egier at ure (20-25 C) under dark (shielded from

ht%and l'ight (black light irradiation with-a
e of approximately 5 20 cm between the filters

.-Mh&%@b@pf{:dggﬁ) condi tions; after 24 hours, the
vi abl e cell count was neasured. (2) TEST METHCD A

phsécoqoacus aukdussobepscied QurEsif€r 1232a col i | FO 3972
aphyl ococcus aureus subspeci es aureusl FO 12732
i Cl adosporium cl adosporioi des | FO 6348 B. Test

UlaBEp0rike INMNoRRSHJMEs IPOtg3ugnt agar (Ei ken Chem cal
Co., Ltd.) 1/500 NB nedium Nutrient broth (Ei ken
m%ﬁllm& Lt d. ) suppl enented with 0.2% neat

t'o %%Wmaﬁﬂ%e% (égerb& Ilzlca]%'_ ngﬁfnhaga{gffer

NESOLNE Mgdpen: Roalcibeaih |(Eﬂ&enc@hem1b£ldC3J 128 Iemented with
medi um St andard Ei ken Ki zai 1td

rfe¢ffoungat Fﬂéﬁrﬁ‘itdmﬁékﬁlﬁf@s Oigraes wﬁhuaLWhO(smakfehuﬁE&rztauadm@t the pH to
gy o C Preparation of bact eri al suspensi ons

M'cr obes

SCDLP medium: SCDLP medlum (Nippon Phannaceuncal Co., Ltd.)

SA medlum. Standard agar (Eiken Kizai Co., Ltd.)

PDA medium: Potato dextrose agai medium (Eiken Kizai C'o.., Ltd.y
C. Preparation of bacterial suspensions

Microbes

Test strains were incubated beforehand in the NA medium at 35° C for 16 to 24 hdurs,

-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 108,
~ 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 mllhhter was 2.5 x 105 to 1 0 x 106

D. Prepa.ratmn of samples
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Test strains were incubated beforehand in the NA
mediumat 35 C for 16 to 24 hours, 25 the NA nedium
was reseeded with that culture, and the bacteria
bodi es, which were incubated at 35 C for 16 to 20 .

gtref‘ F%\Pﬁﬁl?er %}}Eé}ﬁm&!ﬁf ﬁgieg%lg]?@ta‘gi? Sogter 92%8 l'}'ﬁ{l{rﬁlgl}s% ot (121° C

for ISthinD iit ivaenir deisd 20r5)n?é hbb plfed ida plat@OPetbiunig, 1rrﬁf1£t€dl for over 12

i ncubation in a P mediumfor 7 to 10 dasat 25

- hours t"ﬁ@s‘ﬁlé?l‘egglftc@@idﬁ |113§§ blugotvas FE26S) Bhelp A6W briba 10 p@@ﬁw, and then

d gl sodi um sul fosucci nate solution, filtered with
wet e ag%ﬁ and then prepared so that the spore count per
nEl'Iresltbpe&atmas 2.5 x 105 to 1.0 x 106. D. Preparation

n’ﬁ-ﬁs Ies F1i:<'hA1‘te each filter (approximately 50 x 50
<ofstashibartzaal sspansien 2vas senped 1oato e saple, (which was then

I
saed B Lok 5yl 5, BBl B (481 AGEL B syppps ver
preserbéch&ﬂ(rdoﬂgfﬁnp(efﬂt@é K20i-ght CE hid@er Bk shleRRS A8 - Iﬁa&@Hﬁh‘c irradiation
] bs in_parall el and t used as a sanp

(vith dhstanessF SEromiel mc@fbe@am ‘el e the BlsgleEhg soviions. Tn
addltldg{)ve I %ﬁﬁl&vﬁq‘%lﬁmwﬁgenm Yy |C)O§:l }apﬁﬂi aenﬁg[g%t[&? m iéﬂ.n)’i(e mannet.

4B Megsnrefivat sbvipblesclivesunt preserved at room
t er at 0- 25 under i ht Shl el ded and bl ack
gﬁg&{hﬁﬂ?’ éqqdbt}f’ﬂs ‘giﬁft? presepred famed heyrs othe Sy HRE drgleria were

.washeng@ @&?%&ﬁﬁ%ﬂ@ Wit BRr sefd pt head %ﬁ%ﬁﬂ%ﬂ%‘?’?. (fell count of the

condi tions addition, the p

' washoutsleqmésvasnaeasmdrbm the opted i clisteadethnd hersianthe SA medium

R e A TR XTI L,

the fusddl(iticubated BGCT QhyPatBI°eC); WRSBATE: Otk Vflilﬂé'f‘c@l‘?‘égmﬁaﬁﬁ?lsﬁmple was

wth the SCDLP nedi um and the viable cell count of

 calculafieds H@@tddqtﬁoqmmv@gtebea&qrrsqumg, thisemparurestknp Ivets eperformed on the
' .Cﬂt_ltl'Of_%ln{ e net hod, wherein the SA nedium 15 was used for '

B-cr obes (i ncubated for .2 days at 35 C) and the

3. INARTHVIHY PERGENTAET, OB THE ENTEROTOXIG Ubat ed for 7

days_at 25 C): thereafter, the viable cell count per
ESTRYERMIEWI at ed. In addition, inmediately after

S PR R BEH  Aptis, strvid

as "SEEwalaﬁrr@@m\pres'b@ve(dlat 3G e EWERMEWOTHES Ty pkies dae (shielded from

see yl ococcal _enterotoxin A (her ei nafter,
light) %‘bf@% éﬁf@gm it E*Ftaxlqletahﬂiﬂm’iélh adpinauy dxaef pppximately 1 -

mW/cﬂl‘?rH%ﬁ&%ggd%(%cﬁu@gt&) %%E%;ﬂ% ltbﬁ ufﬂﬂtl eéﬁ?%r ﬁeaﬁged and the

'i"ght) irradi ate ravi o

-decompwstiorapelrcamiage weas fchlomlated, appr oxi mately 1 nmW cmZ)

hours |l ater, the concentration of the
WEE@E\@ER@& ed and the : ' '

A. Preparation of standard stock solution
A 5 pg/mL standard stock solution was prepared by dissolving a SET-A reference

sample (Toxin Technology Inc.) in al% sodium chioride solution containing 0.5% bovine

- serum albumin.

' B. Standard solution used for the calibration curve
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an liltra&fl@léthgfﬁ dumivovefluna

HleaSHI'EII_lF

25 deconposition percentage was cal culated. (2) TEST
METHOD A. Preparation of standard stock solution A

5g/ mL standard stock sol ution was prepared by

di ssolving a SET-A refer ence sanple (Toxin Technol ogy

I u I d olution c
pSindant SoBddd 002 B b el e oLy il the Siandard
stock sﬁcdutldnhmth: g bld[t’%rl Isﬁglhrt;ﬁﬂ idBudeldwith ﬁ{ed‘ad Iéﬁ«&% @tlaid{l)tlgéb%tc@d enterotoxin
.an n were prepared by diluting the
(SET)&S&I&H%? 8M3§1F%tln"sgl ution with the buffer solution
|@cj> tpsdn g5Vl DAS st aphyl ococcus ent er ot oxi n
( SET. test |0|\/Er|eux Inc.). C Preparation of
SHmpfikker BasThe ifitol I0ex S0asmqidceb,ritradadfob 94 KouRivEees black light
f d1rrad|a ed for 2 ours vvlthablackll ht froma
Om 2 fIXRNeR 0L ABFTOXIATIN il - @ng thendispd anthe swBpletised as the
SBIMYs€Sperdtionl €St operation Each sanple was placed in a
plastic Petri dish and seeded with 0.4 nL of SET-A
sttagh cranghles tvas Iplzs:ed Uit iaoplastichRetsiadizh asd werded prids Gr4vmﬂ St SET-A
10 |i ght shiel ded

).

| 0-25 C) und -
ol SRS 0. 22, ey 10,V Sl

light siielldes aﬂld"ll?ﬁriﬁ'hdh@l!lan (bMckNighp Itwlel |F‘LQ@S gyl Rt gﬁfbs in ]gmallel), with

| um nous ux of pgrom mately 1 mWcn? condit
anprorimately bW eseropeditibos. 24

A. h
A 8 S5 PO G 4 B AR et o
from e\z(le@&np&t aihyl Oedc oS BifF&! Qfl@idn) v((tﬁair)watseiﬁéluhéd in the VIDAS

(bi oMeri eux, _Inc. 15 Furthernore, a plastic Petri
Staphy]@l"%‘tﬁms Gierosexin 4518 b’ﬁ@ﬁéﬂt\/ﬁh@hﬁmw{st ]aééd was seeded WI th

n k so| t ion ]
A ZPRadh B AR iRl B0 WD Foror Rl Sodec wi
0.4 mIYbDAETsA apinydhaicsiosi Sol&ﬁ\drﬁ raptaken 10 AT )oft w8ter kblution, which was
i mmedi ately added, and t he

' bJ oI\/Er I nc.),
. includ ‘uﬁ%ﬁ%sﬁ og8S cBivteiBRn BFIEsebriat (reMetcutndne.), was
‘Immedfe@élif Q&&w oty Hgﬁsﬁlt%sm&l gsotﬂg?&%t Ation-and the

| uor-escéent Intensity o e .calibration curve

ﬁ drvderation sbthetcablratien enrseasur ed by t he ELI SA .net hod
0CcoCC s ent er ot oxi_n SET) t est

[ VI I .
i gﬁae g ?%696{ 3’%&%10}”680%{1% igfthitensity 9f Hiei qsHbrgipy euiyg tandard
solutiof f@ﬂa@é aleaslirb@$5aAne 'EﬂIgﬁsfﬁethE@ %Flﬂ% EYRAHAS sj‘faphg/ﬁ)%ﬁwug & otoxin

SET- A concéntration and [ ati on

(SET) trec bitpibioMdrisnxpbcde mdigie calbrafiton ¢uruo mes gentrateddgiased on those

|nt§n3|ty of the sanple solution was neasured by the
met hod using a VIDAS staphyl ococcus ent erotoxin

ESFELsdr&@fént o ISETDA @deh@4tion dndCalculatiB of decomposition percentage
The fluorescent light intensity of the sample solution was measured by the ELISA

method using a VIDAS staphylococcus enterotoxin (SET) test k1t (bioMérieux, Inc.), the :

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

_ _decomp051t10n percentage was calculated by the following expressmn

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

measured VaIue)/Control measured value x 100

- (SUPPLYAIR AND EXHAUST AIR FLOWS)




(1) TRTAL f[tltA'P

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

per cent age was cal cul at ed by the fol |l ow ng expression:
Deconposition per cent age (% (Cbntrol nmeasur ed val ue

VIRl i ?%e&%q@@@%iﬁ%" LA PR R ofls g ol
heat ekeiiaﬁge hﬁﬂi}atﬁm%&'&g laﬂﬂrrhﬂl JenfiQioh nddeONAdiRE aiM ﬁl’fbr chafRg mode.

per.at i on nodes a total heat exchange
The fof{gpina %Ftsprébﬁsrt%@talbs Qféﬁ%‘l)f ttlesﬂqneetmmnqéeae and the
I%VI ng descri bes the

deta eac these o tl on nodes. (1) TOTAL
HAAG EiéCItﬂMSEee\fEéiEhMgThQ\hrﬁME05 ifWtdthl hbgt Ethahgd@aiditilation is

T 0 R
Furthe@h8RE M dikdusséSbvENGe g@g@ﬁg b3§41$ %R}%Eéd L%iORRE :gfgﬂthégnore if the

Furt hernore, as discu ove e openi ng
fans 1) blckl@cbmtatednnsthts stge, theibdver miris suctionelieria 4 dost fiéin t]ié.mdoor

n.this. tate i,ndqQor air

side BB HBRCAGP e s Shflioneetimigon - kovess thiweh dhp oxhanst air

10

15 -

220 .

25

passagB®Ey 84whith @xieh8s frHEaRE ofiniles SHES the BxEhA L ortrAunibA g%gc;ham

through the exhaust air 10 passageway 8, which ext
46, the foyrthishaceoyb rtlilengr ﬁdtexsol 2bhthedheat ersthange elemrmiuid, ¢zt firsgspace 17,
rth space .20, er s .12h,

the op % ‘E‘g heatth%%é]h 31re 8 JRRP %ﬁ’um{lﬁé’hﬁnﬁ hL’p’é‘E{e heexhapgieair fan

housmgrtﬂﬂmbgr 23, aﬁches eehablshmaddt k@A MBLREdJDP %ﬁenmo@h&ﬁbﬁan 7 and
and the exhaust air fan housi ng chanber 22,

eXhauﬁt%d forien OBIdORNSRIGE Viarpinathemeliaarauslysihgeutioonaisis smned via a

d
e 0 o REBPUFL e B SOH AR Si Bply e 2, s
throughi uh¢ stpmndihpassagetiagr9, swhieh Seht@drid@ frda rthe 5u%pﬂj‘( Quﬁh &t{hrl]mumcatmg
rou e

i.de suction chanber asses
Chmb%{?gwk% drpaceatib s aiilic |18h» tbsz 8eate§dfaﬁlewlemnts@p theysecond
space Iaﬂ Fth@t%@ﬁ‘:ﬁ}g; £ALHANG, é)gf}haﬂﬂﬁﬁhmégr thBu%H% eltle{?ﬁ o 4§,n@% %?%I%P% 44, and

he air t11térs 1 eat exchange e ene

-the su}:m@c@md'an bpmoe dBmbeh24,apdris dgn2iowh et fupphy imioor ida blow out

tor sin cha er .43, the opening 44, and the
port6%glpsap9ﬂ§f¥za]a Ctht8 HOWWRA%=r 24, and is then bl own

-(2) NORMAT! VENTEATIONCMGDRE bl ow out 20 port 6 and

supplied via a duct to the indoor space. (2) NORVAL
Wamial AentdtionoDEhisb rdvss  nod mierfoamni st anhh&uige,d[sepenﬁn‘tned during

r.f orm heat ,exchan rfor
interm2ifit ST MG SRS o], REG aTieg 25 hedlthg are nojpepded.
VR AGrmaD dzeﬁelatmmgs Pérforhell tﬁi%?ﬁ%dtotaw}ﬁﬁt BB ing unit 100, the
ventilation is performed with the total heat

damperéécqammgu heopnening 380 burthdymore2 Bs disapssed sdovepdnopetieg 30 is blocked

o i S i 14 DBLARS S, 9, SRR CHRY S e cor i

'suctlonbdh eidf Adsct Hdm thk iad®reRRIsatesh jf)(Bl't #hi® thé iﬁd@or $10€ s dmda Qhamber

air is _suctioned via a duct fromthe indoor side
27, pasggrcthrighsobypags ventdationepgspagsviey,swhish sutenis froghthetswening 33 to

the by;%%s} ¢ €31 B0 éi%hn% Q/Qﬁ'é ﬁrs\f esBéclézl f’{jltﬁg OBg}m? agiwa%aust air fan.

extenﬂs from penin
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 frotn 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 commumcatmg chamber 45 to the third space 19, the air filters
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t he bypass chanber 31, the opening 32, the first space
17, the opening 23, exhaust air fan 30 notor housing
chanber 41, and the exhaust air fan housi ng chanber
22, and is then blowm out fromthe outdoor side blow

2, S BTN T b Rty
motor \hbm1m chipibef B thé bpienﬁhg 4hand m&@pglgcdiﬂ fan hﬁ@ﬁﬁ%&anﬂféﬁ' 94, and is

he out door side suction chanber passes throu
then biqya ewsiseq the indogs sidgdlesy ov! paricand e;pphﬁbglafa dnstithehe indoor

space Tﬂﬁph%‘gagf; F&? [ rs &t !lsg %fz E%H%) he % exeh 3% 3 8{a Ihgﬁé m«:hange

ventilatidn).t he second space 18, the opening 25, the supply

ek Bl o A ER ARG MRS 1 1

1) blown out fromthe indoor side blow out port 6-and
sﬁpﬁlled via a duct to the indoor space (the flow of
ethshpiota) heatrexclanping winkOascérdingtth ehec@senpémbadimlent, the heat

e GRETENES KTy S g ek e
spacer@& 13N nd th@ 5111&&911@9&1%%1‘2‘?9}?15&%}11& ?51? 8% Hiter 12b is aﬁrowded to

odi nent, e heat ~exchange el enen is a

the heﬁ@@sph@g@ wlan@gqnﬁg2 ppenly Hoax thc@npplywﬁotwh@snam tsuiee but also on the

cxhn SFERE el SRS pURRGH 458 7BV B e

Furtheﬁ@oz‘bhﬂm%ly@( GhRAGe of R BiRdni kA dﬂ)ﬁﬁteCE@'a)étl@é[‘led |B? WHRARbKL Tight
rflow upstream side, but also on the exhaus

lamps éirwhlﬁbvaxfperpwéacﬂmgarhe Titapivge epatito axhibist d\ecampomtlbn eapacity with
b [ rt.her mor e

respectg:’cgt féo% %?@gﬁl%ul%dg%e?ﬂ %ﬂs@? %1%1 fhl%tig(rel tideht,] i§ Btger}gtenéﬂ—ﬁag tﬁamum d10x1de of

the anajesd Yarte dClnysedhictarlgy tiel eitall hehtexchaigdse Lhit 10 eln Prévent, more

~eﬁaﬁ§égv'ded nearhy Titani um apatite exhibits

EHB0% icPRGRtER) dicpt §xalippging snite speleminagion fofthe heat exchange
18 duehf a
stronger than t anlliga’ %Sl T gfgustg or ﬂ?]éeﬁlé%g‘gg%%d%fi dp the outdoor
air. Consequent |y, the total heat exchanging unit 100 can
prevent, nore effectively than a conventional heat

'_(2)--exchanging unit, contamnation of the heat exchange

A RPRIte 2ihd lfJ?esTeﬁ?t erﬁﬁfdlﬁéﬁt”mdeeultrgﬁﬁﬁet JigRC Rt Ip's s, are pﬁ(bwded to

viruses or the |ike suspende

~ the tota i@fat/%@hﬁnamggmgl 00He ﬂmesmmy of ihxoadi ﬁiéers 12b. Héonsequently, the total
ravi o rovi de
heat %h%{gnmwﬁhgé S tlip e RBepose ihabobes i ipdger vhgredfah? docs not

~reach. filters 12b. Consequent ly, the total -heat exchanging

: unit 100 can al so be disposed in outdoor and indoor
(3) where |ight does not reach 25 (3) Wth the total

0 T 0 AT Rl B W e, e

catalytiapfahétics b t@@&lmmohpamet feadtlvatedvbP RS ulitBiled APMS lamps 15.

: Accord}ngly, it is poss1b1e to hold down the manufacturing cost of the total heat exchanging
“unit 100. '

~ MODIFIED EXAMPLES

RO |

Wlﬂ'l the total heat exchanging unit 100 accordmg to the prev10us embodiment the

heat exchange element 12 is a total heat exchanging type that comprises the moisture

E permeable spacer paper 122 and parﬁtlomng paper 121, but the heat exchange clement 12
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Accordingly, it is possible to hold down the

manuf acturing cost of the total heat exchanging unit
100. 30 MODI FI ED EXAMPLES (A) Wth the total heat
exchanging unit 100 according to the previous

| ' : 2 |
may FEIRY R Helfex ISR FACRNARNEL BE¥ Pins trng Sl plchiafize etement)

that cqepriseabh®ispedfipepapdle shacerpie BRI fdrtiliGNpRE. PARRImbRL with the
_Eut the heat exchange elenent 12 17 may al so be a

sensib BrchapgslyPe eai axghangy glemeat, @@ly(:s&mslb_é heebis epthpaged between

the su?%flrg%ilhﬁlﬂtt}'u? EDA0OG:. ef+1 gﬁg%gﬁdatﬁ%ﬁ }%’gpﬁ{:‘éf §&%S %&oprtrg Fhetetn an air

er meabl e spacer -p a

filter Ry ishwrovided onlyi ot thdeuppbe aflbl eipseaim Qideh TRBeisthepause, with the

i 3$t ex%hange el ement, only sensjble heat is_exchanged
sensibieAeRb B FhangrdyRe pRAt pxehiange alemenk thempplt ainpnd theexhastair do not
ix, 2@ oreBreC@BRLL Hbl dy; | | tatned i

A ter 12b B %?5{/5?31&%% F‘;Stg%%ﬁlg ‘é%%%% o EhefkeXiontatned in the
exhausipitwil anixdintdehe Fypdy ais because, with the sensible
B heat exchange type heat exchange el enent, the supply
®) air and the exhaust air do not mx, and therefore

Ugthethé $SotAlChdat $KcHalgiglid® FMBlocoRfd & ﬂl@.’}frl&i?nﬂsf‘( S@R?%iment, the

the like contained rn"the exhaust air w

- heat exqhangq plpmyntaiisra, fixd) typa,0buindy bhe rotetional pset hex eketmgga glement

o, G 1O LB S B By comprs
a casing@2a] & AAG 220y Peedianbtof XL ARG . pRIHEIEE Mate 224) a5 @lﬁov%li‘ ﬁit"FIG 9. The

in FIG 9. The rotational type heat éxchange el enen

casing224 hoysaeilsaratyr edymad ohe gear Mrn@ﬁzzmrthann@mtheﬁmr 222 is
. iti 24 .
oty S8R Q391 M foBaORL 00 LR 234588, SR i

222 vigedeltMMicorot? 222 Hak atHoaeyiohth cdnbRudtdhAhat28mpriSesldhuminum plates.
rotatably fixed to the casing 221. Furthernore, the

- Furthegpore. Aot exohanggtdlermenty whereipe dher plaminirg rplates Argicgatgd with a

istuRehitsorbbie 2 Yo tructi £ hat -

iR Lo ARG GRS SRR ARkt o

total heatotxahapee deetmenthangre eleiment, laed alne M/ isein thata@sniau® plates are not
i sture absorbent, for exanple, sodium

coated with a.
coated g et 7 %Fenéﬂ?%?nﬁ?aé EBHHENgE RER FTghangs elpgusat-akhe pratition plate 224
partiticnQURd 163D 22 XL RRNAGHNE AireBAGDARLE d%llr%; Bdkn Y dfé)'.té%ﬂ)?lal ¢ heat
wh coate H I

erein the alum num plates are not i'S use
exchange element2H5s ity exhivesitirepessea tlougtetic vpretimifel the esten222, and the

. The partitiagn,plate 224 artitiqns. the rotor 222 in. _
supply ¢t bals Hradat R GRtHgl, I 3 dogpeonitihe ek ah xchanging type heat
exchang@tRbdeff) #e fedperafifatind BXENBRAT (B @:{’%ﬁﬂ é%leg g]%éﬂtgﬁ than the outdoor

exhaust air passes through the upper e rotor

air in, fpp pxaraple, thpevinter prsbon, aind theatesweratire aod mistere] coment of the upper

I N wi t.h the total heat exchangin
haif o % btor 222 RSB nd oot B TR et A A it s ana
a portiod thab&vaeXhams tredi ¢f the ABbeReEntbR&N up e AU 06y #OthRIdrea of the
or exanple, the winter season, and the

in, f :
 lower palffhem that eostien semtaetarthe coprlemir end threwsppfErits teaiperagire and

humidit t...or 22_2 itself rises due to the exhaust air. In
-mnllﬁﬁﬁkgkate,lf the rotor 222 rotates and .

FIG. 8 shows a heat exchanging unit 200 wherein such rotational type heat exchange

- elements 220 are installed..

 The heat'exchanging unit 200 principally comprises a:casing 201, the heat exchange -

' elements 220, air filters 220b, an ultraviolet light lamp (not shown), and fans 210, 211, as
."shc_)wn in FIG 8. In the heat 'exch'an_ging unit 200, the heat exchange elements 2_20 are
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PasSAgERRn

. the
suction BOT 203 K18 Al RoxgpIFough 2 pp
filters 220MSt02h0 hedlekcRingt REMERD2E %L ML&E%# fasnlz%)lq e sathgn blown

a portion that was in the area of the abovenentioned
upper half noves to the area of the |ower half, then
that portion contacts the supply air and throws off

its tenperature and hunidity thereto. 30 FIG 8 shows

iy RO Bl SR TR OB gt

d1rectia:ﬁa_b tieat changitivgallaXct o200 r@ifokﬁmméﬂlhddd@ﬁrﬂﬁ theSRSgifudinal direction.
sing 201, the heat exchan el enents 220, air

In ad lthleaehnsthzzltP&t cxFhanging diioP tWOgmtonSa?f%z gmodispaisediped up in a

d 1 h [ he
dlrectggc%#gﬂ%%nél vaﬂt?el %&gﬂﬁ?ﬁﬁ ﬁ%ltt ogx &@Hg%n"é &%n?lg efg%ejs 220b are
disposad en thBextiaggiaididw upstrben videiand oyt the SL@J‘?@Z&I&R{W apdtiéainn@de of the

i tudi na

f th 201 the |
rotor %E@#ﬁ%ﬁl%eﬁ gffl fq%é 288‘? Iéli?qt dh gtspo 1gthe tebaysh piglew upstream
side o?ﬁ% ORI O b E 8o Wird ﬁletLE)?ell ﬁ’ﬂ bf ﬂ’lg'rgf%lrs ﬁl%f 318%3&9 tll@ f'ur filter 220b

dition, in the h exc angl ng
that lszlzsz:osadeordihs pup;:dyj airflore dipstpeaimside oﬂtheeotormzarotva@ ghmlaakver half of

e roy 114 SBT3t ol oBLh b e T 1 B fcsorin o
the préiRSis’ @ABOdEMIR:. M dddiod, MRS HRPApAiA fsfdlﬁée{s%!fﬁ N "*’532“81#’ 6f the air

of the rotor 222. Furthernore, the air
filters 2Rgl, gngl @p sxb’f@@@@lebhght Hemp xhetustoven) rbtivates its tatalgtic faiction. The

ot B R SRR APk Bl S5E500 n i

: dnvendiymclﬁtﬁéhﬁ ﬁxrtfitﬁmﬁtdﬂ R oMM b %H@ﬁlfp%ﬁf%1§ 42191 gxgglded on the

rotors 222 covers the |ower half of ""the rotors

indoor|sifleof dhe hesh cxebragiag pnit 209 andsisziziyen by e suprly sufen metarBa1M.
b 10 th ' . -
oot chd B8 21802 RESPHE Bk RerkRelntondl 20 Spaig, tiodgor air i

~sucked intd hen itidobnistde afctibheodi 254 fid taelsct23Res Mibudthen exhaust air

ultraviolet light |app.(not shown) activates its
ﬁ}ﬁt cgtendipmdhe arHdtereaitor ﬂlauhﬁatf%mhm ed@nent 220 and the

exhaud? %ﬁ‘ﬂug 8¢0,q8 g‘felﬁ %1% 919[%0 g %u?dcooh B8 IBFO% ar% exhausted

uni't 200 ’an Iven y an exhaust al r an ot O

to the OMdoMbsEow o3 2 tdoet; sinppitaycaisty, batlodd diriis sﬁtﬂ(@&liﬁkechnocﬁhtdoor side

door ,side of the heat ?xchanglng unit 200 and
hEE BASSageay that axgeas dieen the air

the indoor air is sucked Into an e suc
out fropant indear sidesblawdutport Pisawssuphlialighthaimdexhspasd via Iarduct.
©) passageway that extends fromthe air filters 220b to
t he heat exchange el ement 220 and the exhaust air fan
2[11@ tota$ hbdtedkchi @ik oMt 100 %&cﬁ&m@lﬁ) dpe ?Jre%dtl‘% SRRt employs
ort 257 and exhausted to the outdoor space via a
the ultraw@iet lighthampa & dw etdgr tocastivigo theatalitic Suckedof the ditanium apatite,
n port 255 wvia a duct asses
but anthﬁ oug%?’ gé 31 Ee@p%ﬁe&ﬁr gégrs)%lo ge%ﬁo?tﬁhtme’i?t B ? TSHvefie and a
reductian in the igldtal end@mehl Ioﬁ@ (%%se%%@ﬂ@ n6f BB M thd2EANERG can
i supply_ air, fan 211, and is then"blown out from’an
also ho H@CWBE\PQ%& port 256 and supplied-to the
D) i ndoor space via a duct. (C) The total heat exchanging
unit 100 according to the previous enbodi nent enpl oys
Thettbiel hbdtrexchaighte tiigh00 hedpding Jo ithe pfed@fustem@irhdAtiBes the
atal ytic function of the titaniumapatite,

'uitravmtlet hg t lamps 15 in order to activate the catalytic function of the titanium apatite;
.' however, if the total heat exchanglng unit 100 is installed in outdoor or. indoor where light |
'-reaches then at least one of the casing 1 and the cover body 3 may be made transparent and

: 'the t1tan1um apat1te may be actwated by at least one of outdoor l1ght and indoor light.
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but an LED may be used instead. Doing so can
contribute to energy conservation and a reduction in
the gl obal environnmental |oad (because nercury i s not
used in the LED), and can also hold down

(E) manuf acturing costs. (D) 30 The total heat exchangi ng
unit 100 according to the previous enbodi nent uses the

uThe autaloheat ekdhghging aimfrs1 MSadcBrdmgl ey theOpradibihy ahBodifRnt uses the

"IHUHHOTtﬁgEtIC f nctlon of the titaniumapatite; however,

¢ 1@@?5 > Fegrdertecatiigr Mep eatlyticofioctian ofrfbe Hiansan ppatite, but
a strea%ﬁ ‘d%@ﬁar &r, & fsdlgﬁdlséfﬁgp? dt %H%rod/lgec?l F %r rsl{eqﬁ& r%tiey ﬂﬁe,‘g%%h instead.

By dlspnang puﬁm’ldlsclmrgtr i the tbial Aedt lﬂ:ﬁtlﬁﬁ@hﬂgt@ﬂ@}b bes possible to supply,
f actj vat ed béln | east o e of O£Fdoor | i ght and i ndoor

or exfififle, 008 0 GlhgGTaY HHdFAn hob ReYea GRrier sk eltEgbon the titanium

ttea%%ﬂ!i i ioﬁﬁ HRAEH A '
apatt ul tr awﬂk]gye ght lanp 5 1?%"8_65@'} gg%ctr éﬁé;sitth%\l}gptenpﬁal effect and
can als,cambgetat@: ﬂfemimtocatal}wfc mmlmu spaed m‘nhapaztmm aphtitie. A8 a result, the
reamer har I ow,di sc a barri
beat o GREF haf 106 424 HEpric ﬁ%@ff%‘éwﬁ@et[a hépBuational fgat exchanging
unit, tigH @)ﬂ&&hﬁaﬁloﬁwfl‘ﬂheﬁhe‘d‘[ SEnahEeleththtl1NQub &, For &%ﬁiple dust, bacteria, or
exchanging unit 100, it Ts possible td s For

Vmse%shghgpéuspglz@dgnﬁmp Cgliiatiner gy radicals that have a

d i.taniu patit
gccor ldh(r?fj& 3% tﬁ he® ot giﬁ ﬁ%‘g\ﬂn%%h‘ém qug ﬁnPrtOV{fiﬁd with 2 plasma
dischaigef; tems@sait filgerRRehRiirtodbdhafhd RGle ARHabIE %E‘adﬂlﬁéh to the total heat
accel erate the photocatal ytic reaction speed of the

'GXChaf’cgietvéﬁﬁﬂaﬂ?faB@dP fad thesnogmap gentilatiqnhimodd éaﬂ:heeaac fitteyy¢lngning mode,

the rotHﬁBxﬁl %}Q:Ig qﬁﬁs"ﬁﬁ b4 139(511%0? agg ttha¥ %etl atnﬁlgons t% a state wherein the

conve ona heat éxchang

" amount ofi Vel atihi io Bu;!pfrestsétbashﬁabh exp&safbg@ F%hﬁél’ﬁmre %Re @l46mh @ischarger

dust , bacterl a viruses t hat. are

_ - for exanpl e,
may bg GopRfitlen Sp {batHb i eRASEFA AR, NS MeRmoRteso That fihis continuously

energlieﬁt b %Kngeéclﬁgﬁ' %bﬁctga Hatibn %@Qach?allf so¥dpg>ﬁgd%ttge Qir dir filters 12b.

~ plasma di schar en an air eani n
Accordieglybwithathe ttahiHeableschiangmgdinit A0 @ ish postsﬂﬂ@lto he&dctively and
on node and the nornmal ventil ati on :

' cha en |Ia
| efﬁc“’rﬁﬁ' ﬁletaﬁ’e%]é‘?r? l?l ter cleaning node, 15 the

r ot atl onal speed of the fans 10, 11 is controlled so
that it transitions to a state wherein the anount of
Wik itheyitpteh heed sichmgiss enitat00nactordisg posthe hirevious embodiment,

Y TN T T TR,

polyprapyldng flbeft bRUOHEY e cQAGT ered: N so doing, a high
concentration of radicals is supplied to the air

(G) filters 12b. Accordingly, with the total heat

g 't b1 si bl S Iectlve
SHRLSA0L00 W0l 00kt (bR REPRLELGok %358 Sty Hpdimen,
polyprdpiyéeni diteeks lmeaise@&@ B ght@riubddy d@&e&ﬁﬁﬂﬁﬁlﬂ AhtitQ Yub®he support
evi oys enbadi nent titaniumapatite is supported in

 body Ogthfeditﬁ’iﬂmeﬁpépw iy 0} §mitee dhpaiete. For qxamplen viols poFsible ltayiss various

kinds ot@glg%%}gﬁbégggly@ﬁaqﬁ)ﬁ%&fl bers, but it may be coated
-~ . . |

Wlth the total heat exchanglng ‘unit 100 according to the previous embodiment,

tltamum apatlte is supported-in a form: wherein 1t 18 embedded in the enveloplng layer of the = -

polypropylene fibers but it may be coated on one or both s1des of each air filter 12b.

e INDUSTRIAL APPLICABILITY
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25 (G Wth the total heat exchanging unit 100
according to the previous enbodi nent, polypropyl ene
fibers are used as the support body of the titanium
apatite, but the support body of the titaniunlapatite

i | K exanmple it 0SSi

.06k e D Sh 0! B RS RS SR, mor
effectivelyethan a30n{dnitiondlV iidat thehahgih@hinhett @xeRangioAdbUDNhdat exchange

10 accqrdi ng %; t he previous enbodi nent, titanium

 elemeny, q toelqr Sxamplse ApEbacieria. Vives wheicellee suspensed i eoedoor air,
- h
A e g

fllter 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
exchangi ng unit, the contam nation of a heat exchange
el enent due to, for exanple, dust, bacteria, viruses
or the lIike 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 to an
out door space as exhaust air (EA); 5 an outdoor air
supply ‘passageway (9) that supplies outdoor air to an
I ndoor space as supply air (SA); a heat exchange
element (12, 220) that conmuni cates with said indoor
air exhaust passageway (8) and said outdoor air
suppl y passageway (9), and exchanges at |east the
sensi bl e heat of said sensible heat and the |atent
heat between said exhaust air 10 (EA) and said supply
air (SA); and a first air cleaning nmenmber (12b, 220b),
which is prOV|ded on the supply airflow upstream si de-
of sai d heat exchange el ement (12, 220), that supports
an apatite that. has a photocatalytlc function. 2. A
heat exchanglng unit (100, 200) as recited in d aimi,
further conprising: 15 a second air cleaning nenber
(12b, 220b), . which is provided on the exhaust airfl ow
upstream si de of said heat exchange el enent. (12, 220),
that supports said apatite that has said

phot ocatal ytic function. 3. A heat exchanging unit
(100, 200) as recited in daim1l or daim?2, further
conpri si ng: _ _
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a photocatalytic function activating part (15) that
acti vates said photocatalytic 20 function of said
apatite. 4. A heat exchanging unit (100, 200) as
recited in Claim3, wherein said photocatal ytic

function activating part %}4&? rradi ates said apatite
that has said photocat ap unction with light in a

1. A heat eidiaapininat (Ve eb@nedhpriange. 5. A heat exchangi ng
unit (100, 200) as recited in C|a|m3 wherein 25 said
p‘F’Fb%n@eﬁlt &r Wﬁlaélsif RAOAZPWRAY 48 thotaebaystpindoor air pr a puiddomspace as

aﬁétf%-' )upstream side of said air cleaning nenber
( (@;ﬂ and supplies activators to the apatite -

tornbuttasr ais supplyphoasaeatal(9y that supdits oMdoé: airkd@aindoor space as

exch unit (100, 200) as recited in COaimS5,
ﬁ’eﬁg %}DHSI ng: an air distribution part (10, 11,

g%g‘?%t?%?ﬁ sg\?\naétl% ' g'i %%O‘? (%E%)aéogﬁ'ﬁkﬂmat@s{]%tﬁ%a@ﬁgdoor air exhaust
- apssageiven (8)t atcbsand osidbor air suprsly Siasdabesayod) pand exchnges at least
1t}1é sgl}sgble %x]éz]it) of sza%d sensible heat and the latent heat between said exhaust air
(EA) and said supply air (SA); and | |
a first air cleaning member (12b, 220b), which is provided on the supply airflow
upstream side of said heat exchange element (12, 220), that supports an apatite that
has a photocatalytic function.
2. A heat exchanging unit (100, 200) as recited in Claim 1, further comprising:.
a second air cleaning member (12b, 220b), which is provided on the exhaust airflow
upstream side of said heat exchange element (12, 220), that supports smd apatite that
has said photocatalytic function.
3. Aheat exchangmg unit (100, 200) as recited in Claim 1 or Claim 2, further comprising:
-a photocatalytic function activating part (15) that activates said photocatalytic -
function of said apatite.
4. A heat exchanging unit (100, 200) as recited in Claim 3, wherein
Said photocatalytic function activating part (15) irradiates said apatite that has said
photocatalytic function with light in a predeteﬁnined wavelength range.
5. A heat exchanging unit (100, 200) as recited in Claim 3, wherein
sai_d photocatalytic function activating part is provided on the airflow upstream side of
said air cleaning member (12b, 220b), and supplies activators to the apatite that has
said photocatalytic func‘aon | |
6. A heat exchanging unit (100, 200) as recited in Clalm 5, further comprising:
an air distribution part (10, 11, 210 211) that distributes said air; and
_ _an operation switching unit (EB) that switches the operation state of said air.
o distribution.part (10, 11, 210, 211). | c




