; MNOPe3el F, "6LTlI DESCRI PTI ON HEAT EXCHANGER UNI T Technical Field The present
invention relates to a heat exchanger unit, in particular a heat 5
exchanger unit that performs heat exchange ventilation with a supply air
channel flow ng from an outdoor space to an i ndoor space and an exhaust air
channel flowing fromthe indoor space to the outdoor space. Background Art
In office buildings and the like, ventilation is occasionally carried out
by 10 drawing fresh outside air i nPESCREIHON n order to make the indoor
space nore confortable. Howev r has been air-conditioned
by a cool er/heater or the Iikgiﬁéfggﬁgﬁkgﬁgﬁﬁégﬁﬁgéning w ndows, the heat
of the airTaaﬂggang&p air wwll escape. Then, it will be necessary to again
operate the air conditioning device, such as the cool er/ heater, for

control ling the Thepess@htiifrention Pelabiss tordnat esfaRer BRI pAificulnra st e of
energy. For this reason, as a nethod for perform ng ventilation of a room
whi | e rai nexdhainggr thie thdtqeefateschda edclzdmzecomdil stiomedthst atgply aibehasietood
as possi bl e, heat exchange is perforned between a supply air (outside air)
suppl i ed i HewingEromamontdpatispass Hph ivdad spree ardencxhapst)aivrkeamel ged from

the room JThis t hod 20 al so reduces the waste of energy resulting from
operating P?“’&%nﬁtd’lr? gb%’lnﬁ%oﬁée?cc?etg.tﬁﬁsoué PUPHAFat us for perforning heat

exchange vga&hﬁgﬁhgngy t he above-descri bed nethod, a heat exchanger unit
is known. e heat exchanger unit is operated either in association with an
ai r condi ti oni ngiesieeodi iRgfend thedike, 32 n€idatehit 1saRasOhallpdapesisnt E%, and
is installed for ventilating buildings and other various facilities. This
heat &Xchadgevingdidshiitsidstaal intol 2 rbom, ex angdrep makd the indbbi sppeefmare | ndoor
space Sl that is to be ventilated, as shown in Fig. 7. The heat exchanger
uni t showncHefertabdeolovarved Whemagoemathabhanbean gif-canditianedi By ®ni ng devi ce
82. In a heat changer. unit.80 as shown in.Fig.. a heat exchange -1

o ement - s1oslpP et thebke i variaait andiog drindowd Peeal BEH be | ndoor
space Sl apd. [ [+ F G ut JE ly,:.air
channel G %gd:%ggﬁgx gﬁdsffwaﬁl}refs% ahm%?ﬂgﬁgb?ﬁg&%gﬁtﬁ%aﬂg ﬁ??ﬁ?egﬁlree lt(ii}ased
into the ogdMiAbNIRPESiSE) sieKRgUBé cobRAMekizy, RREohITB1IMME BledRnActatisde that
has been heat-exchanged is sent 5 out into the indoor space SI' as supply
ai r G2y sethedndoor spapaneseltieg end wdstexafnemezgy.Publ i cati on JP2000- 130720A) .

In recent years,_increasing attention has been paid to indoor environments,
and there is a ghonigrerspants 1 srethed Srepformbigarentitaticon phaseem while

envi ronnent, .i.ncludi,ng factors .such.as aj.l. purit hum di ty,and captent of
harnf Ul SUBBITAGERE FHP S5 VErarsariped fiarenditiahed siafiio BEan saPd Bpestiors

achi eve a i i L : I r i

acht ' 3 PRI Sl forhRAOOR EON W AR 00 M PHRRCATHE 00
provi di ng foem hid Qirad ndiQBAEd AR MidigrfiglY) 8RSharzel fRoANRE CooRY TIRPATMA! V
arranging an air conditioning device such as a deodorization unit and a
hum di2fii c atlsomeduries thamacs epel aitargy) r¢dudiing fuome bperasingmis conditianegusl y. When
provi ding an additional air conditioning device as descri bed above,

however, |4evYigeecessary to reserve an additional space to install that air

di tioni device. This b gnifi t bl [
condi ti oni ng is SSERGFRBEY (41 RAFTIGUSEAGAL L DHOER) BRI WUE | ar ger

nunber  of RLAesEABEA M ARbATa HEM! &&ﬁmé@&éﬁl&?ﬁ“ﬁrﬁ)@ﬁ. trigg h'eQV@:&tHaﬂgﬁﬁ tis an

obj ect of the present invention to prov eat exchanger unit at can
save spaceugy &opidreiedrethled (irh e cRitfonCONBiahiadnNédi@ifi bnidddHevi ¥ s el as an air
ventilation. 25 A heat exchanger unit as described in claim1l is a heat
exchager amiditiomert ompadeépendenbyasndicinatdedientvehttationg bvitdings smpptherai r
channel flow ng from an _gutdoor space to, an. i ndoor space and, an exhaust air
channel f| YA frridifashd hinbertexghargerugitipansalleh dpr epapele. dndeicsilpiovi ded
wth afirs

The first %{Jﬁﬁ%ﬁgg%a%;{%{t‘?ﬁﬁ B0 ROtk 2o ih k. 5 PlenikapOr L1 on.

exchanger unit shown here is operated in association with an air conditioning

device 82. In a heat exchanger unit 80 as shown in Fig. 7, a heat exchange
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-2 portion perforns air conditioning with a first supplenentary function
channel disposed so as to be linked to at | east the indoor space. This
first supplenmentary function channel is provided in the vicinity of either
the supply air channel or the exhaust air channel. The first bl ow ng
portion includes a double-suction first 5 inpeller having a first suction
inlet and a second suction inlet. Here, one of the supply air channel and

the exhaust 8'6#}1&%{;?[] Qgrlrletﬁh)%tt hFéL eq{cﬁ\éhgeeg%tg%gbqgwgh fﬁirrﬁ} Yroh tﬁé.lﬁldi).bf g_trgace.

suppl ement ary I on channel 1S provi Irst suction in si de
of the firstgj mﬁédtﬁde_aw@1fﬂc5rﬁtan%ﬁ@@é&r§at:@sn,fu§ﬁfgta aipprhannglanhél @ragdi ded
at the second suction inlet side of the first inpeller, ichis axially
opposi te to drhextaussair tBasned tH,andi the ettish dér Hil ris tdleadedante dhautdeor sprce,
the air of the indoor space and the air of the outdoor space are replaced
with each ot¥Hafexifusestpemflbndgheeutsi dseinsHgdabbaskeen hepegyrchangsd is sent
perform pg the .ventil.ati on of e indoor .space. Here_ it be desirable
o achi ede. dialEnrReo FsioeSh o AUB0S HhOR G- HPeBEr BFiThg 15 ai
condi tionin QY G L | {{ioning equi pnent, in addition
to perforni%éIlP ggﬁﬁéighgﬁﬁé%%égﬁé @Q?%§?§ﬁ$% t he heat exchanger unit. Wen
installing furthemn gicknCRRG, ih&Rh&ageehDBR Rhs BeRRHAHLb YnddBIWRAVBonmentd, S
necessary to reserve an additional Space to install that equipnent. In the
heat exchanged theietis degromiibgdemand [far am byetabeorefortatie ifdaosten2robinent,ng
portion includes. a double-suction first inpeller having a first suctiaon
inlet and alBYEEHE Bakars s¥ch 28 &t puribs Bualidgy pnd centegt ng%ﬁnbflué sphstanagsig| e
first ippeller to-include. hannel s channel for _ai u d.fromthe
ire shlei OB pir dHeEetBES ih AR SO o s S FRARSs Alhrs FEmA TS dodR
suction inl I T i%{rg : | e t air
channel tha?hrgbgﬁge?gggkqﬁ eI§EH§P§$%P#¥“g¥{?ﬁgqﬂ?%g?géS%p gﬁ%%?%ﬁy
function cherclednges upito¥iosido aly ﬁrbeidfihg siulSpld dieRohditRinisg deviets,tfbe first
inpeller, and the first supplenentary function channel is provided at the
second suct gsdmpld, &y sspaimtadf artaaging an airmpelditeoningdev sfecrueh askee t wo
channel s reseryed by the first inpeller can be used for the supply air
channel anddep@PriFation wnjpand Adwimdiicalie Pt akboRfartipg Re1HEnGtiprshe
vicinit 50f }Qﬁ sugglg}air -3 channel. Simlarly, the two channels can be
used for® t @ TRXFRTSES! Al r channel and the first suppl enentary function
channel provided i N : j annel éﬁ%§g IRQl Y,
al t hough t he heatugkc aﬁggﬁhgh?%d?§M%%§3?§%§Haﬁ?ﬁh%gegﬁgggFFFona %ﬁgﬁhe
for perfor nhogeadr itGendtédsant dresetve dhadditioail siaepheidnhnniatfainct i on
portion, in addition to perform ng heat exchange ventilation with two
channel s, i¢oniditipoingi dsvéceri Thiscbesbngise mhiors signnfpent groblenpwbduedr airf | ows
in two channel s, ejither the supply airr channel or the exhaust air channpel
that is pr o%fuﬁeﬂnwgtlﬁ@exfioémﬁ#wﬂbffaltlw& fyncgiong by ravidiR e A JareahBrmEAr of
channeboanqﬁ}QS %ﬁﬂ&} 1$esugglenentary functi on channel, w thout the need
to provide an a0 oAl e Y's ‘separately. Therefore, the heat exchanger unit
can save SpPBGRIAVE N of FUGR chiiohS Provided with the first supplenmentary
portion. Here, the first supp?enentary function portion may performair 16
condi tioning eitHets ih bbjedt bF tisd peidpid BRRALiah Yo puseide @heid @RBkdndet Disd t 0
t he i ndoor space and the outdoor space, or wwth a first supplenentary
function chaahedn sdvatspataeten fwhempenrimdgair epelddoring inetddimen tgai n to t he
i ndoor space. A heat exchanger unit as described in claim2 is the heat
exchanger dif!#3¥dtribed in claim1, wherein the first blowi ng portion

furthepci ncl udes fi,rst, 20 casin hat., hquses.the. first inpeller. .Here,
the i n?gri or of tlﬁlele%tierx_gpa%‘%esfiw t %S&C&F{}Pag_an Fffﬁ"ghlalsﬂ l?esait eég@%]eg_eéﬁlangggtecond
space. The deifo3in s HRAE Exditande SRARE RHIn hit £ ki ly CLAfRe] ﬁ'o%g!f% qh the
first inpeller. The second™space I's a space at”the second suction inlet
side of theutddditspac®Ped helind ot splcé andahalxhyuspdiPshirnel dldwiagffrémttheuct i on
inlet side. 25 Although two channels, the channel at the first suction

inl et sideirdabrispece batirebutdpot hpacseandds prostidedh with 2first sheplementesser ved
by a singlﬁ first inpeller here, the air‘passing"throu?h t he )

above- descAFHEHPY BRF ORIkt Sirtelogdrasreian-| yhpdirg: senrplemgaiame function
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In the heat exchanger unit described in claim2, however, the interior of
-4 the first casing is divided into the first space and the second space.
Accordingly, it is possible with a single first blow ng portion to suppress
the m xing of the air sucked fromthe first space side and the air sucked
fromthe second space side. Therefore, even when the air passing through
the first space side of the first 5 inpeller and the air passing through

the second spags, .egf‘ogﬂliesfe{ileéoﬁdéﬂghl %Ce\ﬁtﬁtakﬁrst gg?ﬁgﬂl@hgrgeﬁnctp&pa%%ﬁs and

the like, it 1Is possi 0 achieve ective r con ioning In which the

m xi ng of t h@ispawedalor {sl @Vke Ji SkeUpPRitassR dhe W do? spe¢d. OTHisnfirsheabplexehairge
ventilation. A heat exchanger unit as described in claim3 is the heat

exchanger unfunction dbsmwrdl heprovided i the 3icinftgrodienthehehe supply Rindiaheel antbeudes
a first inpeller side-partition nenber. This first _inpeller side-partition
menber is di&peusRisshannel o Toe ushblowing poriireinglydnn hapwrblerictippdirsspace
and the secand space in tPe i nterior. of the dou Ie-.suct'i nr%irst i |l er.
The firsP cABIRSHEr AT HESSIE SiFden PLET s & Saens 1 PPdR SterHuF: SHH RIS [ st
casing si de-gbly dir QRalRTOGH the ok RATRdir chaRHE LA NI/ PR L 1BNGEInjty of

ci rcunferenc TSt casing to a vicinity o n outer circuntérence

of the firstthe fRel JupblchéRaRafinkiibAhARRIES prévigeely il Nisdisngidhmlendigei or
of the first casing into the first space and the second space. This first

casi ng si de-gfah¢ firstampeblene Thafttst supplémsntaryrfieddtion chagaeprprovidsed atghber
are made of hard materials such as synthetic resin or, netal, capahle_of
suppr essi ng seeendaiciiontiplessidspisbe Redtimnsdleapplichde axial yaprodide EpHreelrst

Her e, trﬁ interiot lo{ t.he first casing, including the interior of the first
i npel | et Ui n SPRECT {HEL SiiFowi ng portion, is divided into the first space and

t he second space *?ﬁ{tﬁ@ﬂ@ﬁre%i]&{*ggggmﬁt‘l,]“gh{é‘i&tdftthé"fhdb‘%'i"%?gée 2R Yirlorend i r st

i npel l er side-partition nenber Irst casing sfde-partition nenber,

instead of bytdbo23patdglearepRickd Wit e OdEr whileasedfarglidg Hebeetokangpaces can
be divided, for exanple, by altering the shapes of portions of the first

i mpel | er si detvpeent themo thwepdréornaing thheehtitaionceSihegndoaespraet iHérenitmaber
that are in _close proximty wth one another. For exanple, it is possible
to enpl oy ab8dfsicatie &o phighke @M%m@a@én@fovmén%%ﬂrtwmﬁ ¥peflorming

depressgd and {0GiEHd8e B friSiOLL BircR il LoSRTRIRCL g liB 2B SR D daid® - O
performing heat exchange ventilation with the heat exchanger unit. When
installing further air conditioning equipment separately, however, it is necessary
to reserve an additional space to install that equipment.

In the heat exchanger unit described in claim 1, however, the first

20  blowing portion includes a double-suction first impeller having a first suction
inlet and a second suction inlet. Accordingly, it is possible by a single first
impeller to include two channels, a channel for air sucked from the first suction
inlet side and a channel for air sucked from the second suction inlet side. Then,
either the supply air channel or the exhaust air channel that is provided in the

25  vicinity of the first supplementary function channel is provided at the first suction
inlet side of the first impeller, and the first supplementary function channel is
provided at the second suction inlet side of the first impeller. Therefore, the two
channels reserved by the first impeller can be used for the supply air channel and

the first supplementary function channel provided in the vicinity of the supply air
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depression. Therefore, it is possible to prevent the m xing of the two
airflows nore effectively. A heat exchanger unit as described in claim4 is
t he heat exchanger unit described in claim3, wherein the first inpeller
side-partition nmenber and the first 5 casing side-partition nmenber can be
noved freely in the direction of a rotation shaft of the first inpeller to
any position. Here, since the first inpeller side-partition nmenber and the

first casi ngislger D onnIRIBRhaEalls By 8 skl rANACRARbEONS Mkt hpgDect

to the direction of "t e rdta _ I's possible to vary the vol unes
of air in th@elfwer SRRt&Hchtary NhclidnldhahelProvided iRQht vidinithetehelexipust at
the time of setting the volunme of air in the first supplenentary function
portion, it disclhas=ible to increase the degree of flexibility in that

setting. For example, when the first inpeller side.partitjon nenber and the
first casing side-denordinghn aliapeh the beajcaohenger anitisAroviged itk édr to the

fi t LWt t t he. dir.ecti . of th t i ' ft th
et Pe e B choBE Thr bOrb RO eBlnd PRR HhCLBRLb S e
second Spacefuﬁgﬁmagf&{ 5 384500 fo PRRARL et &&ﬂﬁg& gg@@lakifa«a TliRwpat e

fl ow ng throug I TSt space si crease t wrate flow ng

t hrough the chafRdld, $RAEEsIhIEEwith aheRdle FitshARBdlerUBigrodscelgisfiowbed tw cl ai m
5 is the heat exchanger unit 20 described in any one of clains 1 to 4,

wher ei n t he chansdlsj eifedritke supplly witeshamnphor thefexduanst ir chanmmsd tisatdmgrevided
plurality of blades di sFosed on a circunference so as .to_join the two
annul ar nentidihe visqityef thearss supplerrentary fupefaen ehanngl gaddhe iref a pair of

AR N MR R e Lt N
openi ngs of sEP&aF@ﬂ(.r of the annul ar

Therefore, the heat exchanger unit can save space even though it is

provided with the first supplementary portion.
Here, the first supplementary function portion may pérform air

15  conditioning either with a first supplementary function channel linked to the
indoor space and the outdoor space, or with a first supplementary function
channel that starts from the indoor space and returns again to the indoor space.

A heat exchanger unit as described in claim 2 is the heat exchanger unit
described in claim 1, wherein the first blowing portion further includes a first

20 casing that houses the first impeller. Here, the interior of the first casing is
divided into a first space and a second space. The first space is a space at the first
suction inlet side of the first impeller. The second space is a space at the second
suction inlet side of the first impeller, which is axially opposite to the first suction
inlet side.

25 Although two channels, the channel at the first suction inlet side and the
channel at the second suction inlet side, are reserved by a single first impeller
here, the air passing through the above-described two channels may occasionally
be mixed together.

In the heat exchanger unit described in claim 2, however, the interior of
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menbers is blown radially outward fromthe plurality of the bl ades disposed
on a circunference by rotating this first inpeller. The plurality of the

bl ades di sposed on a circunference nmay be provided either perpendicular to,
or obliquely to the pair of the annular nmenbers. 6 A heat exchanger unit
as described in claim6 is the heat exchanger unit described in any one of
clains | to 5 wherein the first supplenentary function channel is a
channel that ,dr j: ] i i rad -

i ndoor spacethgf erc%edr&% g%?ﬁ&ﬂ(gedalirﬁ?&%n%%? igg%claen%é.dr@%ﬁ%?@& %ﬂtc% t‘%decra)%‘?lrn tﬁe
suppl ement ar j i§ FB@stibRr\NBHra@iﬂgleﬂT@t/bl@@ﬁn% Bottbs td siSire S| BIEAE AF Yhe air
function channel, the air drawmm fromw thin a roomcan be air-conditioned
and r et ur nedsucitd ftde thofimtagacansidéhadahoni, sucked fromo shei ficentd epaegpsidee an

i ndoor environnent by perform ng another kind of air condjtioning in

addi tion to Veerefara: ¢vam whenther ainppsing thropsh the firfidpaee sid¢iafdhednst 10 For
exanpl e, .when a hum dification postio hat draws hum di. f the out.door
cpace i nfo tRuREgeH a8 warSnBabineh he Stonne et SsrhiFn it e HHEE  on
portion, huridifi [ r re.J ' ught into
Phe. t emper at oot profifigs ARTRR T 610 SoliBhe FPLRR M BEFLBYPREIDY (o

mai nt ai N t he:dnAAdHing RAGMih thie MBSnE A the WS LRIV is8PPrds8eliobhide desi r ed
hum dity can be 15 achi eved. However, it is possible even in such a case to
reduce t he hmaforhnsg heét éxvhamge veitilatieni ndoor space that is cool ed or

heat ed, since the channel used here returns the air of the indoor space
into the indoor sph8eatschangrs st 28 descaibed dnstaim dis Hig hoat seehanges HBHger

it i b ' laim 7.s .t t. it.d i.ped i
one.of - dPa; mesrribel 8 Sl YPersia the AGF bl oatHrary FERCTTSH S0 port1 on
i ncl udes at sh&ﬁ?}ﬁrtﬂfb% ﬁﬁfn%ﬁf. Sfhi§ HHH i%eﬂe‘?f%gQfdezﬁﬂi?i%{nﬂﬂéﬁab%stdri‘?ﬁqsE@gH‘i?s
odor ous components I n the I Ndoor space€, an alr purificatlion portion that

reduces har nb gepdreraonaidkedifforh Beth hddnkt Sireanaiite sedordisghdd iaht dmtefdort i on
that increases noisture in the indoor space. Here, it is possible to

per f or m addicfitbmdbublicrsuctindiftrsoimpe] ldry Thei fiyt agsihgaseludss afigstofasing
deodori zation portion, the air purification portion and _the hum dification
portion thatidespgtigipngaamper. t hlistinss casing gidenattisiop Membes BrfogMaAnel , while

f i heat tilati i th.t.he.heat . h
Ther of ore PEBRdTEBBRER TR rufunEishrh A apE e BT SRR o v 5he
first suppl %{?@Gﬁﬁéﬁénéé‘@?iﬂe‘)ﬁz&ﬁ ri‘fﬁB@?Er Hﬁ@%a‘i’ﬁfi@n TRombE:, H{é?s\!ﬂa)qﬁﬂrfi&‘fn%"thz_
two or more functions, Including, for exanple, a conbfnation of the

deodori zat i gitefor bf i Afd chfiagahto Mierfidfst Fddethdrdetseodnd OpackNelhis first
deodori zation portion and the hum dification portion. In the deodorization

portion t hatasiegstkspartitioousembepamd titesfirst imps!lposidetiastition pegrhbemare
deodorization with, for exanple, a deodqrizing photocatal yst. .
made of hard materials such as synthetic resin or metal, capable of suppressing
20  the ventilation between the above-described two spaces.

Here, the interior of the first casing, including the interior of the first
impeller in the first blowing portion, is divided into the first space and the second
space by cooperation of two partition members, namely the first impeller
side-partition member and the first casing side-partition member, instead of by a

25  single partition member. Accordingly, the two spaces can be divided, for example,
by altering the shapes of portions of the first impeller side-partition member and
the first casing side-partition member that are in close proximity with one another.

For example, it is possible to employ a structure in which the edge of one partition

member is depressed and the edge of the other partition member is housed in that
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In this case, it is possible to suppress a reduction in the deconposition
performance by utilizing the properties of the deodorizing photocatal yst.
For this reason, a high deodorization perfornmance can be naintained for a
relatively long period of time, as conpared with other deodorization

met hods such as ozone 10 deodori zation and activated carbon deodori zati on.
Accordingly, it is possible to reduce the tine and effort for, or the

nunber of ti L, t i _nt . : (2 : at
exchanger uriePgSions. TR, RIZAES:Ble 1)enBR BE il 6EUE X80 airfiglR
in any one Ofofd @ffé&ivei+ 0 7, and further includes a second bl ow ng 15
portion. This second blowi ng portion includes a second inpeller sharing a
rotati on shaft w tA heheefdhasger uriehs describeddndéaint 4 ipthre neanexeharideatuingn by
heat exchange, two channels, a supply air channel and, an exhaust air
channel , ar edesetjbed vucland, tht%n\/ﬁhﬂﬁv@ﬁmpéﬂﬂe&j@ﬁ'@ﬂg&i% member apd g Brstand
a driving portion.such as a notor for rotatj t hat, 2Q0.i npell er are.
r equi redgf orcaé%ﬁla?'pﬁﬁétl%rhﬁ‘ﬁﬂbeéicﬁn (}?ﬁdﬂﬂ‘éefd ﬁ'ﬁﬁlytlﬂéhﬁglﬁa?ggfmé}?ta r@ﬁ%i‘ﬂ{bl .
Accor di ngl y1ShItaEt dﬁh@%@?ﬁﬁéﬁe&%@h?;ﬂo g:Jpvo such notors or driving

o un

portions. In e heat exchanger escribed in claim8, however, the

first inpeller andjdrbesing€ andfitARRIpEAEr Sidafrtilien HARbEimE therfishadding SO
that it is 25 possible by a single driving portion to rotate these two

i npel | ers byidespagitomemeorbepnambt Get v amyr pesitignpwiith eapéartortbe ditengon kése
inpellers. This permts a reduction in the nunber of parts. In addition,
this al so althevetationgheficit is pessihledn very tieseolumes 9é aaarthe kWA FRAESS iihe .

t h ni t d i bed.in. cl aj i s, the, heat h
oot doblr st BlRRE baEs (RSP Nes e dirie PhSpPranp JSRHEE R TR
doubl e-suct i | £r SUCLI: L t i on
Tolet S and it e BT At dlobl iy SHCH 1P Bob b oABhcsd HPACEIBLER ! OF,
second supplfresiliay ¥n fHaRGEitE. 5 portion perfornms air conditioning with a

second suppl enentary function channel .
For example, when the first impeller side-partition member and the first
casing side-partition member are provided at positions closer to the first spéce
15  with respect to the direction of the rotation shaft, the channel at that first space
side becomes narrower than the channel at the second space side; accordingly, it is
possible to decrease the flow rate flowing through the first space side and increase
the flow rate flowing through the second space side.
A heat exchanger unit as described in claim 5 is the heat exchanger unit
20  described in any one of claims 1 to 4, wherein the first impeller includes a pair of
annular members and a plurality of blades disposed on a circumference so as to
join the two annular members together.
Here, the first impeller is made up of a pair of annular members and a
plurality of blades disposed on a circumference so as to join the two annular
25 members together, and air sucked from the openings of the pair of the annular
members is blown radially outward from the plurality of the blades disposed ona
circumference by rotating this first impeller.

The plurality of the blades disposed on a circumference may be provided

either perpendicular to, or obliquely to the pair of the annular members.
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Thi s second suppl ementary function channel is linked to at |east the indoor
space and provided either at the first suction inlet side of the second
inmpeller or at the second suction inlet side of the second inpeller, which
is axially opposite to the first suction inlet side. 10 Simlarly to the
first inpeller, the second inpeller of the second bl ow ng portion here is
of doubl e-suction type and includes a first suction inlet and a second

suction inlet. Th%@e?ﬁ&cﬁ%h#ﬁmﬂ?ﬁ?% é:ﬁirll)e. tiP o itﬁihglgg %éﬁ&?@ﬁicﬁ%@%ﬁ- It to

produce airflows i'n two channels, a o] e alr sucked m t he
first suctiofestAbed iShS€ 0ROl alaeR3NNWI 5, fWolerkiethai firss beha embh iy fidectikacond
suction inlet 15 side. This allows two channels to be provided also in the
second bl owiahgnpelrisiaocthanaeldthanérawfs dihef thet indoohspavelandaaturbe thsed inte thhe
second supplenentary function channel for performng air conditioning with
the second JUPPYeTREse aftyr perfermuig PoeendhionIat i s, when incl uding the
above-described first inpeller, a tqotal of f.our.channels can, bhe reserved
for a si ﬁgl e heat @Eh‘é’%&he&{fﬁ S‘I’fﬁﬁ%‘?’e%@ﬁ%f‘é‘?%&ny}?orﬂonipsroﬁfie olgstﬁbsl "W t h
t hese four i htd I & el i e second
suppl enent a%;%? %ﬁ%@t%ﬁ fg%?@?%ﬁl,lﬁ?%l’aﬂgg% gﬁa%noﬁgg?%ﬂrh?n&hggﬂfga%ﬁe}%hange
ventilation sangomiifioRONGNA kQOHNA Mhd thel RNt hEsih. SiHeRERIE Nt & Yodsilslettbon
portion, thus making the indoor environnment even nore confortable. Here,
the second SoppdeneEniraiopr Enviconmanply pedorming sretharkindiof aiTopdidiningmh ng
either wwth a second supplenentary function channel ||nked to the indoor
space and t BddBipmgiGoyensPaiien, thps vgalizing 3 deHsE ndnopIcBHERAECHT-f unct i on
channel | t hat star fromthe .indopr s e.and returns ,back,tao. i-ndoor
space. ;Aé heat exctﬁgﬁ@é?f‘mﬁ tVBED %8%’5‘?&%%8“?’“ p(?Fté?l?’nhﬁSB drawy H@Wnéﬁ? Ogﬁg%anger
uni t descri | J 4 | f | r :

el udos. & Cprdot sfadk A QALG thdcR s SEGRPH aR LIRS SRR RAN A oy
interior of pbhgorsaaemidifashiRGvhdsedempdRduidiismod cohirblles pabrovahd imofthert h
space. The third space is the space at the first suction inlet side of the
second i npekdmeperatifre-cootnolled Spdow space.hdcspatinglat ittindigasding mavtteiorihen| et
side of the_second inpeller, which is axiallﬁ opposiLeﬁ%g 5_%Pe first :
suction i nl 8tdogr gpacqlradesiradismperatvee.angn dhepsfer desirs hpmidite Fanpe e
first tion.nlet side and the .channel. at the second sugtion.i | de,
rer ool veRone TR B RGPS s egne IR iaRuch ¢S FORAuB il A el e
above- descri i } IR t he
Peat _exchang e A O Al o s The PRk s P Bereauk s
second casi {ig difoflihé¢iid@eor dHa0e il thBindbosRpec: afiet fdifortuptalr apaitdoning.
Accordingly, it is possible to suppress the mxing of the air sucked from
the third space sAdeatnxichamgeninitagclescribedin ¢lhenfowrthh hephexchanger ppita
single second bl owi.ng portiaon. It is therefqre pgssible to achifve.

I
ef fective aﬁi?scélé’ﬁéii{l%éﬁioﬁé qfﬁlqug%ft%ﬁs pheTsi e S e SupRLEMGRIAL) FHCHRE i s
d, whi | form ng. h i Lati.on, i
S P, p B o O DB L BHRNROR o Gl B R R g0 =
passing t h%kﬂi}ohﬁgoﬁﬁgfeﬁﬁzﬁﬁ%ﬁ@iﬁd&? sghéé,% dif 9{{}19%%0%%2%015 Phaft Q8@ desON,

properties and t eat exchahger unit as descri inclaiml | is
a heat exchgdrgul tinporéhtt athdBdodk RBadteaid & hahddicaviont pdréibhahati th a
supply air channel flow ng froman outdoor space to an indoor space and an
exhaust ai rincteanesemofstor mgtheriodvethspacadoor space to the outdoor space, and
i ncludes a supply _air, bl owi ng, portion and_ a suppl eneptary function portion.
The supply air bllé%ent}lePﬁlglﬁ QRO T afddéklowélb%ﬂr&ﬂePnéﬁa%uwS&t a8t
supply,air cha | and sends out.the air into the indoor pace. The
suppl ef?fgnt aorn)‘; qqnutﬁgtq%é?ﬁoﬁé?ttl?lbﬁoﬂé%’gp?’rﬁ‘”&ﬁ*}gftﬁ%@ﬁloﬁ ?Orglgﬁa%qzd?tg%! ng different
rromthe Nefim@XEEAMIFHR thal 1Mo R HATIRHBRple Aehidhl Phéicbrpor L L on.
the air of t

In the heat exchanger unit, e indoor space and the air of the
out door spahenasle wheRl ReRfmIhE hegpsitahhekentihition wieh filid hengxbkadgexaitange
10 bet ween them thus perform ng the ventilation of the indoor space.
Here, it mehhebefodesit inpossible tachilevtheandevrsparemeoiengnmoioatibleidoor
environment by performng air conditioning by providing further air .

condi ti oni ng equilpweist S‘Fﬁplaﬂlﬁpfqrﬁﬁu’ﬁﬁl%gffw&?%@%}éﬁ? 23t %Hﬂ@‘&%‘i\ﬁ‘ﬁhati on
wi th the heat exchanger unit. Wien 5 installing further air conditioning
equi pnent separately, however, it is necessary to reserve an additional
space to install that equipnent. -7-



In the heat exchanger unit described in claim1l; however, the

suppl enentary function portion perforns another kind of air conditioning
different fromthe heat exchange ventilation, using an air flow produced
with the 10 supply air blow ng portion. Therefore, even though the heat
exchange unit perforns a different kind of air conditioning with the
suppl enentary function portion, it is possible to use an airflow produced

by the supplygald mBlOw A8 oROr kAl dfo}ex%pie?\aec mm&@ngwi ng with the

suppl ementary function portion wthout sepa atel;‘/) providing an airflow for
the suppl enetdodbizAtide pbRbrPMd iHRMir ﬁﬁriﬂ@ﬁ@éﬂ?ﬂﬂldﬁ, driBe deadorexfvange unit
can save space even when performng additional air conditioning with the
suppl enent arperfiomehd eire hiumidifidatipniportdomeat exchange ventil ati on. Exanpl es
of the different air conditioning with the supplepentary function portion
here include the ABid%deodariztion RaTHORIBAL reduens HpTonLEPMAGNents, it 18

dehum dificatio hum di ficatjon, .the removal of, bagteria .and,viruses
deodor | 2t | GivsSImte s G dsRzasind Sufs ToE FRaripiont AGCOFTHEaotoca TSt
suppl enent ar i Qn: [ r [ [ . @i r that has
not been heé%(-tfé%%%géiggéf 8%%“%% t?ﬁél’ﬁ%&??éé@%ﬁ%& tgl??ecg\&ﬁgglﬁmgxchanger
unit as des¢ktfdeslahte BY atilizing the proserfiedbf theCdtddgeizinbpliotdoatdBst! Foethis n
claim1l, wherein the supply air bl'owing portion includes a doubl e-suction
i npel | er. Heeaspent hdigugpddormatiobl penformapoe tambe inmaihtadesd fordordbatevelydongn
inpeller, and two ajrflows are produced with a single inpeller.

Accor di ngl y pedpd of &m&;w&&mmﬁéefg@flﬂb@%a daedergzatioa methodshuph 489288 wi t h

h iLr.bl.ow i -11 .he. ai itjoni i h
Supp! enbht alsbqdtiEAt BT P ate BiToBR Berphri ARBEL” ol Hehotis Fv,
Therefore, eyfRethoualk & eﬁﬁﬁtfo?)ﬂﬁqﬁggﬁlinﬁé?'otf tRBES OF TRe g'glﬁiﬂ[lt%hm offite

conditioning wth a supplenentary function portion, In a Ion to heat
exchange vedtdd@iing catalysts possible with a single inpeller to performthe
two 5 functions of air supply and the air conditioning with the

suppl enent ary f unétlicah epohrdnigen unittasalgscibed meeldim® isrtbe ihdet exghangel tiidnal
bl owi ng device separately. Here, the air caonditionjng with th )

suppl erment a??sq‘i’ﬁ@tlﬂéﬁifmetqfcﬁ%alﬁhiﬂ b 7pand Surtesy 1&51“&’&5 prigcend gl‘lﬂi\)“&t one

por tor ét W1 nElta bt P B FREOHE St S & s el leg Ay g™ °°
exanpl e. |1t di$iéh §19af?%§-% B eCiirsh %Pgﬂgﬂml e, to adopt a confi gur;ati on that

allows still another different air conditioning to be perforned, using the
airflow at the ailn &dppty peifdemiendiatRin Bf hbesexchphganwel cHanaeisngsubply: 1

is a conceptual diagramshowi ng a configuration of a heat 15 exchanger
unit. Fig. @richannediaadraamxdiaosl aig chatredt arexrehuirgd, wpka bidwimgwiarionhe heat
exchanger unit. . . . . .
equipped with an impeller and a driving portion such as a motor for rotating that
20  impeller are required for each of the supply air channel and the exhaust air
channel. Accordingly, it is necessary to provide two such motors or driving
portions.
In the heat exchanger unit described in claim 8, however, the first
impeller and the second impeller share the same rotation shaft, so that it is
25 possible by a single driving portion to rotate these two impellers by using one
common motor or driving portion for rotating these impellers. This permits a
reduction in the number of parts.

In addition, this also allows a further reduction in size of the heat

exchanger unit.



Fig. 3 is a cross-sectional front view of a first blowing portion. Fig. 4
is a cross-sectional side view of the first blowing portion. 20 Fig. 5is a
conceptual diagram showi ng a nodification of a configuration of the heat
exchanger unit. Fig. 6 is an enlarged view of two partition plates. Fig. 7
is a diagram showi ng a general |ayout of the heat exchanger unit. Fig. 8 is
a cross-sectional conceptual view showi ng a configuration of a 25 heat

exchanger unit acc i N i . lpéblﬂ% f i.ng Qut
the I nvention Fi rs‘?E‘%&b‘%‘&?‘%‘%@ﬁggﬁf%%?ﬁggﬁ%ﬁﬁﬁgB t ée&é%atq%réi)ghgnger
Unit A heat RXEHBEWH claithis, WiReSQrdE Recd i Anpdllertis rpRdi sEsle-saktibhey s, esent
-12 invention is shown in Fig. 1. Fig. 1 is a conceptual diagramof the
heat exchandmvinma tfirkt, suatidnfinket anbatdceond soaict aneli, agd dorthéeincbniespt |
channel s are shown as ducts. However, it is also possible to formthe
channel s by sgeed siprdemeptary funcsienmartioni heeaafeﬁongﬁumdﬁ;nemméaactwn by

CE1 o B oY BT an hab o AL Shos b R Pl .
exchanger unyfis L.dagld ggfengen*eg%;fu%@eg@sﬁneq%niﬂgeém & RYRRLY iﬁ!éS%rlc%%‘@%gl

A, an exhaust air chan irs I"'owi 'ng portion a secon

portion 7, anheabvidkeRARILaLIRNERE sietich HIECHEQLY O &taRAGImpelleRBr @Pilecal
deodori zation portion Ul and a fan notor 11. 10 The heat exchanger casing 3
i s provi ded seedrid sucsiopphiet side efindiei senond irepelddr, swhdclaissaniplly ogposite sctier ge
outlet A2 serving as openings |inking the outdoor space SO w th the indoor
space SI, aﬁHStaWCéU@ﬁaQ&‘ sider suction inlet Bl and an exhaust air discharge

outl % JF, i Sh SSg LT, ppenigs, The Dest, Sxchonast, ¢asing Boitegl o
outlet 15 C?o{}%n LQETs 3¢ g?uﬁfer-&gtﬂ)tn' tgpe gﬂé‘ﬁﬁ‘ﬁ'udgs 5728t WddonBB1488ard bed
n e Wt t he

| ater. The 00r space I's venti| supply air channel A for

sendi ng out sedon@nulctiBnSHIRR! Thetdforl, SCRA@SI Wit a Ahglé Becondtigipiglenits
sucked fromthe supply air suction inlet Al, and the exhaust air channel B

f or sendi ngpoutuce faidlovishin xthelumtnedd, i ciasobbfageheatr sicke? franhéholirsti de ai r
drawn fromthe exhaust air _ suction inlet B 1. 20 The first blow_ng, portion
4 is di spos@tisn adetspdesrndaghasreldor pas pirtsneked fom,the secend sHelioMiBgY t he

i | atd ch | d d th b -d i bed airfl in.th
cupply 1 EREnAGr aifod By B OmEIETobe BreCshaS SR o bl hding”
ti 4 . , i tetnl i t i 6,
i rat i mpat B oF etk oo HhaBHERRef belyded & 1p TBEMPLuphl el h YufiRdn0

n rst c

si de-partit¢lmngl &3rgp@formig Sovwhdiflofing. with thé’lgedcdnﬂsstupip[@ﬂédt@fy Piricsioa fan
(a so-called sirocco fan) constituted by a pair of parallel annular plates
51 a and a pirtical iTthat of, WieadeeluSinglilemboad-desoriged festampellef,ertotalad fotr t he
annul ar plates 51 a so as to join these annul ar plates 51 a together, . and
it is operatl@ansiscrintheatesemeddor aisinglaheat eohanger thﬁehe‘%%qpaguggl&i i is

suct| OQOi ni peotssﬁ‘)le::l' wa}ﬂldtl'fers]g fgLilrrcthnnte setoi athieve a'lscpcﬁltclgnzﬁl aiI‘ lczgx\{\g’ltiio%ing with the

second supplementary function portion, in addition to performing heat exchange
ventilation and air conditioning with the first supplementary function portion,
thus making the indoor environment even more comfortable.

Here, the second supplementary function portion may perform air

25  conditioning either with a second supplementary function channel linked to the

indoor space and the outdoor space, or with a second supplementary function
channel that starts from the indoor space and returns back to the indoor space.

A heat exchanger unit as described in claim 10 is the heat exchanger unit

described in claim 9, wherein the second blowing portion further includes a

-g.-




-13 fromthe circulation suction inlet C1. The first casing 6 is fornmed
so as to guide a current of air generated through the operation of the
first inpeller 5in a desired direction. The first blowing portion 4 is
al so provided with a first inpeller side-partition plate 53 and a first
casing side-partition plate 65. This results in the 5 formation of two
channels. As shown in Fig. 3, a right channel A42 (described later), which

is the chann k: r n [ : e Sps

Supply air channor sl hay AR, fERRchd challlef THER, e iiPbESficlicchh, |

t he channel ¢dsovd RQiVidE0 ¥R aAhiidapacOZndRfdieh spdter Thiedrirdispadesiedhd gwackhe
circulation channel C. 10 The fan notor 11 is a notor that simultaneously
rotates two #tahs firstauetipntiniet sidestl therpadondrinfpedled The fewtivsphdertp ¢hd spacs.
Bot h of these fans are disposed on the sanme rotation shaft 13, The second
bl owi ng por t3tdhe seqoadgnsiien b et vide pbtheqssnsd impelle ¥had) spxialhtopRsdides an
exhaust gi rfligo afz descr.i d.ﬁiibove. The second blowi ng portion 15 7 is nade
up of, fdr e 5%fs SUCHOdBE # % pel l er 8 and a second casing 9. The second
inpeller 8 is a si C t i ! t i i 2 -aept
for not being pr ov}?%gagﬁ%ha@?/ttggﬁ?? %l?éoll?\%ea@ gﬁﬂ%ndétlﬁ?ﬁf%@%?%é?é%ﬁ?%ﬁ@t he
exhaust air sidansehakhalndiPsicohe dusiehidladidé e abdertéivithna dingle sfcohbie

i ndoor space SI, which is to be ventilated, flows in fromthe exhaust air
sucti on i nl empBller, The agre pansing Ghroaghnbe @bove-flosarstdsoveashanpelpuinde a curr ent
of air generated through the operation of the first inpeller 5 in a desired
direction. fseatiendlluhe mixgetegedd®nt 2 has a configuration that allows heat

crhangsyt o, be Dot TR DSLEERANG oSl S PR R A S
g

_ ( airtogether. re,
heat exchangge ¢&ond dAS{neOls Wi dRELNESe R Bndkfic RASH Hehckr om t he

r
i ndoor space Sl throughthe exhaust air chas?})tﬁe B and the outside air
passi ng fromdcbediaghyddois poRaibée QR dppreisghe miRimtipPihe #t sudkedrfaah the tHinén,
the return air is released into the outdoor space (exhaust air), and the
out si de ai r spargtsidegnéd¢enaiteackek Soanthedfousthsspace side inmg singlresdcpddor space
SI as supply,air. 14 The, ci rCL%I ation, channe] C s%%:ves as a channel for
returning t REOWIERALIAN, IHisRralpErpasiidle te AahieVr SATCSHYE pdhcndidPnieg ipnt o

the in r | _fromt ircul-ati on dischar I T

ci'r cul 2t on SRR mEHRE o6 PR AR R Msp TR Bl R o i i i on U 4
havi ng an opfdtalze 4RAMH ,Eb&ﬂwﬁhhll?éaif?ﬁss’f’ngﬂﬁ%ﬁgﬂhéﬁmﬁ&@g‘sﬂl@ dfitke.
Wth this opti calg deodori zation filter, the optical deodorization portion
Ul reduces satond iegretler ard thaairpasdng thiswyintHer fonrth dpaca shlerdifer famd ehtien
returns the air to the indoor space Sl again. Configuration of the heat
exchange el ethenin Theditieat pepehtieyendthenidke. 2 is of a so-called total heat
exchange type, 10, handl iﬂ}% bot h sensj bl ¢ heat and Ia,t%re% heat, and has a

ng id i

configuration in {#fe@hex EpBMY agidesembsthin clalm %At KX GRINEET M0t annel
B t hat e Qr agh ot her..are | ag nate Lt er - T j r of
the outhbor TebARIORR phR SEEMA NGRS SR { Sty B B i gl o
tenper at ur eilifobNepdeab 22%H8008 LR & HALSPLR @RaRhelHow HeCHBRMAINRL ©
portion of the supply air channel A, and 15 flows into the indoor space SI.
Conver sel y, intlber gpaceab thheutdubecpasnaed ibtlides Aeappbxahdlgethdyoitivm bt
exchange elenent 2 that is disposed at an internediate portion of the
exhaust ai ra fippleraentBry funmtionpdrtiper Jbetsupply suplsiwingipordamdrasys iy ofihe i s
rel eased into,the outdoor space SQ Ventilation Operation.20 Ln.the

above- descr{bEPhpace XiOnEAGEPPINAiF chanpe]andrigads Ogbﬂtﬂealslmt& SHRLOFut door
space o] L de i ]di .nked I i h . nd the
exhaus? g)ai rkcﬁzh%ngg ngﬂjgh-[eb%n ﬁ&ﬁﬁelh?t?%%tp 0%?7%%??%?%?3%%&[6%gﬁscgog@ggéoﬁl%%eI ler 8
are rotat ediiH‘Eréﬁl@@'fcﬁ%i'tﬂghéﬁ%ﬁcﬁﬁné@%’ﬁtiﬂatibn, 843G tthaQup g APBIALIGN of the

heat exchanger unit
portiomn.

In the heat exchanger unit, the air of the indoor space and the air of the

outdoor space are replaced with each other, while performing heat exchange

-10 -




25 The operation of this heat exchanger unit 1 varies depending on the

ci rcunst ances, such as cooling in sumrer, heating in winter, cooling when
the tenperature of the outdoor space SOis |ower than that of the indoor
space SI and heating when the tenperature of the outdoor space SO is higher
than that of the indoor space SI. An exanple of the operation is described
below with reference -15 to Fig. 2. Wien the indoor space SI is cooled at

26C with an B‘%t()tf%gggl L nl n g%bgg{}gezng%ltsl?pég)of tfle rﬁdgﬁtsp &ebengF tlt may

exchanger uni the ex alr suction rnl et

Bl into the @é‘ﬁ‘@s‘i‘?&%l@iorac%mrﬁ evn niblie! i Eh QN Nllosr Ok Bb ARt By BdrfSrkinig OM

the supply air suction inlet Al into the supply air channel A~ and perforns

heat exchangsr byndinienhepby preoHangefuelhemaint cohditionihpieguipsent, fupddiyicaito at
27.4C is sent into the indoor space SI fromthe supply air discharge outl et
A2, while atparhermyngdiesi ws:henaeusmtﬂaituonawtlmh@@ea@méﬂmewn n%le@lhe

at m)sphere fro he exhaust aiy .discharge outlet B2 his reduces t
operating 10058 ><}I*F‘r:r aaf Fo%‘{iﬁaptqgo?ﬂlhﬁn’ﬁ%??}@r?tﬁ}y’ NV GE 1 hsgn‘?“r?ésary

terrperature Orgyesrv ua%g?‘??eneh CO%?n rrlng1 S%uﬁgﬂ%eﬁal Configuration of the

Opti cal d8rFarT 8h ation portion Ul of the

circul atl ng type i thoBbs éfc‘ﬁah%e it AbdGHedtih QaieD AN NRdwhverdgeshown in
Fig. 1. The optical deodorization portion 15 Ul is nade up of, for exanpl e,

an optical dapgiemeaaiiyofuntiibh @ortéadperformy endider kardof :mmaboddmmumg\e ai r of
the indoor space SI fromthe circulation suction inlet Cl and returns the
air into th ffnw@rfrogpal@eh&t efprmgmeerﬁila@gnauslbg auiasrcﬂawgméut:¢fbt~'l@zhafter

reducing odor ou onents i,n t ai Theo gl?ﬁa?orl ation. ilter is
a filtetO hatPPBAIELIOWE Rutpe. rherfore;sven by hﬂ RacEgResqmi pace S|,

and i€ 20 16L98S AudRadanifh 09 o aonabagsl Ak BeTieRIRPedRgRti o

t hrough an orlza I on opera I on ha escr at er

shown in Fi g}orﬁen isoib sk bl @Sl RSHr zﬁ?ﬂébv%@liuc\/édew O subglyf éuﬁ*%lmbﬂnfg\/jzld?ﬁon
portion 4, airflow FI' of the circulation channel” Cis produced by the

portion of t hedftb rashieivepdl ¢@rdifiohingtwith the sapdmientarh éuhatidn poivmewitiddt i n
t he above-described first 25 bl Owot.% portion 4. Here, the air_is inpelled
such that t Kkepamielppraviding arcairferoior chesvenlementary dpnetion PaETer i zat i on

and the of t uPﬂo air hannel A for heat excha t| I at| on wll
ot be Hoxedeaifined; Biededtaeh %%&?d‘BPFf%’PF%YF THSF &0 PO T I R g e
deodor| Zat' Qﬂdﬂfb%r P%ih%fﬂ‘i}(t Jhx{ng%pﬂpiﬂec rpg\‘i/‘&gg@abzﬁ{r‘ngﬁg%'iﬂ E&{h’tlgn]t heat €

i nverter are p tica orlzation
portion Ul bﬁclﬁh@@%wehﬁﬁaud{he deodori zati on operation described here
utilizes the properties of the photocatalyst of being able to render
har nf ul const it ueBxamipirsndfethe ,differemt airexpuiedning with the sopEemeatasy Exanpl es
of such a photocatal yst currently used
function portion here includé the removal of dirt and dust, cooling, heating,
20  dehumidification, humidification, the removal of bacteria and viruses,
deodorization and aromatization. The air conditioning with the supplementary
function portion may be performed either on the air that has not been
heat-exchanged, or on the heat-exchanged air.
A heat exchanger unit as described in claim 12 is the heat exchanger unit
25  described in claim 11, wherein the supply air blowing portion includes a
double-suction impeller.
Here, the supply air blowing portion includes a double-suction impeller,

and two airflows are produced with a single impeller. Accordingly, air supply can

be performed using one airflow produced with the supply air blowing portion, and
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i ncl ude titani um oxi de, which produces active oxygen (hydroxy radical,

super oxi de anion) upon receiving the energy of ultraviolet rays and
deconposes organic matters or inorganic nmatters by the action of that
active oxygen. The oxidative deconposition by the active oxygen is very
strong, and deconposes 10 mal odorous conponents, harnful substances and the
like into carbonic acid gas and water. It can also inactivate bacteri a,

viruses and ’Eﬂéealhgglg%@{agéﬁg}}ég# Pg&:l@ﬁqe t %’ﬁn@tﬁorﬁﬁ@ﬁf‘dnncan-rlm&egérifgﬂﬁed

irradiation to t produci ng such  active oxygen is
performed W idingnhé BiREF bRflomanTherdiat, éven H3GER Ihehe D EQERALE et QRNIGRE Urthsand
the like in the air are deconposed by irradiating the 15 photocatal yst with
| i ght i ncl udaddjtiohslraivicohditionmgswithch $upplémimtarhainctiongrirtipedinf addiiphdo

i nverter Ianﬁ. Thereafter, the air is blown into the indoor sp Cﬁﬁgl
through t he heatexehanassientidation. it Wepassibde withonpsingloBnesliag tg peplormibe d¥ped
by the arrow.Fl.in Fig. 3. neral Configuration.,of the Hrst_ Blaqwn

por 1 on_ 30 +EEtoPhat firsiplsi St M5 HEFerOHORTEN B bF PERAemTHR dharERe (o
Figs. 3 and 1= o EPC N —sechi I ' i how ng
the first bl iiolant fRERTTpRRGLE ABFaabfiith KIEAIBRITIR Jiflant

bl owi ng portion 4.Hé&ledthedaik SoRditiodsise GeG theRabpRntdtxyeynEA5H opsidlinag t o
the first blowing portion 4 of Fig. 3. The first blow ng portion 4,

t oget her wi the perfammerbusing e aicfinst attarteesmictiondntet istdegefl th2Sloable-phativgr , and

includes the first inpeller 5 that is rotatably supported and the first
casing 6 tha!fnﬂ%lﬁﬁ-e@dt%iéSFlPi?lé’tm%h)ﬁ%PF’éanB?dFﬁ’élgftiPﬂrﬂorﬂbéF Ff@rotﬁjef G en

by bei h [ haft.. 13 0of th 11 [ d i
Y o 10 R 185 % I SRR GRpR Bf ehfiGels R MRS A0SR T
whi ch the rapatdifflvs 4N anﬁﬂ%\fl;\;dtiﬁértehgﬁi fdornﬁﬁtjél{mg:tlr)]%? Cpgrﬁith%ﬁgﬁsingsthéaken as

the I ongitudinal direction irections ted by the arrowheads

L and R of Higlow at ﬁ&pﬁetshyﬁb%iaahe@. as the left and the right). The first
casing 6 includes a substantially cylindrical peripheral wall 61 5 and a
pai r of si dBnell DescaPtiomael Rrasvinganect ed with the peripheral wall 61 at
both axi al ends of_  the, peripheral wall 61. As shown_in Fig. 4, the

peri pheral wal | 6Fignkivdeencentval dipgraresaume Firpirodd et a having a
substani' al Ie¥ ﬁ%nc ol osts-secti on, a longer plane portion 61b extending
tangenttally FPEIRSOH8 i rcunferential end of the circunferential surface

portion 61 a and @i@.@rsta?aiagmﬁ% é@gt b iHe@e BManbalpBehtidhewlRNAE he ane

portion 61b and extending fromt er circunférential end of t ﬁe
ci rcunf er enekehanpef bafte portion 61 a. The first inpeller 5 has a
substantially cylindrical shape and is provided
Fig. 3 is a cross-sectional front view of a first blowing portion.
Fig. 4 is a cross-sectional side view of the first blowing portion.
20 Fig. 5 is a conceptual diagram showing a modification of a configuration
of the heat exchanger unit.
Fig. 6 is an enlarged view of two partition plates.
Fig. 7 is a diagram showing a general layout of the heat exchanger unit.
Fig. 8 is a cross-sectional conceptual view showing a configuration of a
25  heat exchanger unit according to a second embodiment.
Best Mode for Carrying Out the Invention
First Embodiment

General Configuration of the Heat Exchanger Unit

A heat exchanger unit 1 according to a first embodiment of the present
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such that the axis of this cylindrical shape coincides with the rotation
shaft 13. As shown in Fig. 3, the first inpeller 5is an inpeller that
sucks air fromboth its left 15 and right sides, in which a pair of
substantially parallel annular plates 51 a and 51 b are connected to a
circular first inpeller side-partition plate 53 that |ongitudinally divides
the space between the annular plates 51 a and 51 b, by a plurality of

bl ades 52 ar I | rche. 1At . Ce r f at es
517a and 51 ARt Tt [Eh R 10eid Fish Rl Rleplel SRR o AT HERUACRED T,
side-partiti gmitP| MEf?R Belite? UnBEQVARISE: SPRRI@cER, biaddel AR sHotkd & durtaxi al
direction. At the center of the first Tnpeller side-partition plate 53, a
boss porti onHaRewveat, it wshil chpddaeble obd fib1ino phesétadninells3byf providingta paraftiodrpleterig i S
fitted is formed. A large nunber of the blades 52 are provided on a

ci r cunf er enceachiution hiasest axfitorproniding $8¢h fhetshl ades 52 are shaped

identically to one.anqther, for exanpl.e, in Sirogco type. 25 tween the
outer ciPcunf erenglf“eh1 cBf Srqhenggiovut ééé’f‘?tﬁlé?fl 1 cqlﬁlg%lofgl?e gﬁﬁﬁ 28n i nner
ci rcunf erenc i LR 8, i i.N0:..Q1.] 2! a first
casing si de_—lglgrg%rl ?L{ac?%_r}’glté_tbgs‘}(%?l?‘_ﬁg{il' (}?l\?iﬁ gg?{‘ﬂ{e&%ﬁfgﬁtg%ng}dc{é%éq%%?st
casing 6 axiedchingdn@kingdi naddpply RirCHARLEIBA] Db ARt it hahhSl B] apiesd er
side-partition plate 53.” Since the interior of the first casing 6 is

di vi ded i nt dlawsmpertliih 4ta sdvent dilowiiglporivoa 7,8 heat expharme@lement Beari ght

side in this manner, it is possible to allowtw airflows, E1 and F2, to
pass t hr ougtFivilateonschamneLSi ap opheahdsadegizationtpesaon Wi and & femaotghstef or e,

even thoygh the heat .exchange unit .1 jnclude he. suppl enent ary functjon
por 1 onili ‘and t hude E AL RAPGREF 1S r Gy PHSEASH VN HEPR Y D F o SOh el
C that perf i FL QI Lty A i.bl 1 X4 of
the air 1) ourag TRPSoaRdlsch@felch a2 SrplipSiifinbths B ERR iod <l
through thi SEwituhaihddbrepasnsl, abd aAGKRRELtREN YuctiohiihRet B1 drdl Atsestaluyt air
necessary to provide a fan separately when including the supplenmentary
functi on pordischargglovthettBi2 wkizh sex chailgeopanings.| Thehkst exchiangercdsings ng

portion is needed to produce two airflows 10 that are prevented from m xi ng
t oget her as 2fOKIPVisked it ¢ 1rcufation sycloninlgt Cdtandis Greulaon disghange anted
portion i opted. This can elimnate {he ve- descr.i.bed ed to
Pstariid ¢ 57 08RaRting g tieiaAboR shibiel L b e B rSsFiteasaty. REaher

unit. In the,fdsi; ki ; f i hhle : ter M arge
outlet 41 b %nd(? %It]lsg%?lhc gﬁr’?[el g%lstuﬁ Z}(; éilrgglggg%ilérﬁé%%%dggga%g{’g%&g? I.}‘!Enhe | ef t
side, and astpghtaisdigtharge batlicnhet tilautsitlel di0 blickbdsetmrie sapplyedir 4aftiend a
right channel A42 are disposed in the space OL at the right side. The left
suction i nl stledAd, amtithehexhaughsir shennadB for sndagnoan, érdmo thedxhaust hig

above-descriped pair of the annul ar plates 5la and 51b, respectivel ﬁ%The
| eft di schafijeh#rgeiamtien Be. thejovisele 3igdrawn amthrevhausealrspgtigndnies Bled so

as to linked withothe left suction.inlet 41 a and the .right ,suction
"ot 29 azn, respREAGRyVine ROl ih Bishoredad of et be i 64 o0
inlet 41 a } : n j hannel A42

| nis the rigm o RoheCARRAAoSiAldth ol €lend B et ot a2b. ' The

| eft channeibdvdld@reibebairflof irchani@bly\diZ chaenéleRanadtipe circom@achaghber by
cooperation of the first inpeller side-partition plate 53 and the first

casi ng si deCpdrhis firgrblpvang p6BionThes hefde wpuef, ifoneBnplel etfirdtlinapeliad ,lae

right suctiton inlet 42a_face the annular plates 51 a and 51 b of the first
i npel | er 5, 111SESPEBEIOy 8 Hrst yrAek e siferdartition phade SRAnd) RHESt LRI t he

ana tner i i GeBEh BleiQhf B3 shoRndRig Lo Bl ifins Py ST BTl

anot her, a LV : trhe i.I i 8 j -0l ane
portions 62%0333 fgfi)\éégﬁgltgﬁégi C g?féé’ -féélmgatﬂl?@gtr%s}l 2-5;%2%? indl glrlllQ%Iltgt%n%b

i ncl uded i rblades 52 disposeasd|0gg Sheddr@anfdréhdd oflteé enfiblar glace st 19903438 join
directions fromthe left discharge outlet 41b and the right discharge

out | et 42b thess gmovargddtepdrlaltbgéthen andét srupenated anch thiat hhe bretssdenair flows
orientation. The first casing side-partition plate 65 jncludes _an annul ar
proj ect i on 'BEEPTS the, supplyiadcsintips 19lal Al aad dee paodithe sgar spacgBhilows in
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The annul ar projection 65a is disposed in the inner circunference 62 of the
first casing 6 and extends towards the center of rotation into close
proximty to an outer circunferential edge 56 of the first inpeller
side-partition plate 53 of the first inpeller 5. The discharge outlet
side-partition plate 65b connects the |onger 10 plane portion 61b with the
shorter plane portion 61c, and is linked with the annular projection 65a in
the first cagj ol ' I t T8L Ges idi Al e

annul ar proj %g{t%?tgg cé%taﬁﬁéggf%ogﬁpg{qﬁpgﬁ g&@%‘eﬂ-gtpg?{]fti on spclﬁgfteo %@ggre
made of mat ed bddrentCERADEEhcRhteBlt BMRIGhItHE ogbxratﬂ‘omcuﬂthafﬁ'strigqiemire@agh atdeeifed

i ncluding, for exanple, hard materials 15 such as synthetic resin and
metal . The disattiangel vufitstblewithe pativntd Gralpd arevidsb with a fipstampelleat
divides the portion.in the vicinity of_ the _discharge out|let of the first
casing 6 thatids-pagitipn plate W end a firftaesing side-pREPeohYlaig R pehisgrerlay inddel 61
and the side. wal].s 6 into the lLeft discharge outlet.41b.an e I ght

di scharg o&PFIEflllﬁ%B%T‘Koé"ﬁ"%]ﬁ%?'gé‘so%’f)lw mﬁéesrﬁﬁl&‘?@?‘bﬁmﬁe@%&“ fi‘gd‘lof

t he di schar ifles.pard i s d RAQXA M LYW th
t he outer c?rgtcegjrjift‘%}?g}rllfs?( glé nggﬁé%d‘%? @{i E@%ﬁs@?ﬁp@ldld;?ﬁésiggg’-lggr@ﬁ fﬂirc}%l{e

pl ate 53 of subplyf dif shahd@del, |06 DlefeskhniabClihgdestaiteddhtea)) valiichas g t he
outer circunferential edge 56. The annul ar projection 65a extends so as to
proj ect radichrhyelifhowing throught depaperOPloarthe otledr sidd, iofused éorf thesircydationy 6,
and an annul gr pr.ojection-inner 25 circunference 62a that is the front end
of the proj €88 €orns an arc shape. The annul ar projection 65a and the

di schar outlet side-partition plate 65b are.dis ed. | me
posi 1 0R0i n the. didenareist 18 Reter fin sBpEEiBeR s Bl TRh e
the vicini txh@hréthﬁaga%ﬁfs e S &I 1 eF BIB AR Athdrerah 28 disBB&dd &4
side-partition platé 53. This allows the annul ar projection 65a and the -20
di schar ge otiid eimsirskatiparshiftildn pl ate 65b to cooperate to divide the
interior of the first casing 6. The inner circunference 62 of the

peri pheral wal| 6Thefsecord bloveng pasiiong 765 idisposeédn theeextranst air channel B,
projection-inner circunference, 62a of the annul ar oj ecti 6ha and.t he

di schar ge o@ff srodicas an ¥ ?u%iaﬂrgfﬂﬁé? dercaibsaEoarey ﬁ%eﬁem@@ﬁ%eg patier

si de-p it t he inner__cir f1r gt sing 6
has a g{ﬁbst Zﬁ? ing%q‘%ylﬁa(:?f? Bf g’_l‘argﬁfaépg SF‘?\%%%@%‘%&C g%(g% isg;lo%cgrg%sé%%?bu ar to
the axial dig@fidiittpel EPRSs Gl difdtcd fa® MRRGs RARI 1A @ SES1SE i’ﬁlg@l@exgk:%@t%r
centering on the rotation shaft 13 of the first inpeller and is’in close
proxi mty whbhbdihg peotided ciitic an¥ earitidraplaed g@mdS6 iopraviided i die dxipett ar
side-partition plate 53. 10 The first inpeller side-partition plate 53 is a
di sc concen¢hdngiel B areoneratedisonh shatfthe a8, (retion pis) pbthecindeer sprcedlpdiidtt

radi al |y outward beygnd .t he bl ades 52 by a predeterm.ned | ength. The, outer
ci rcunf eren{sitawee\sfgéﬁs@do R ﬁiSE?‘FSéra”s?‘{fél-oﬂdPEtté]on%f’éF‘éOIESiS is in

cl ose Xi mt B e; ahpul ar .nrQj 1.QN~l R ' t he
annul agogr o‘jg"leszl:%{ gnﬁg gg‘tgpﬁdngq ?Jsd{eodé‘i“ﬁet%]cgl(}%s{ﬁ?llfraé{]g%ngg%l ﬁg%gf‘ﬁfeg?lg‘g‘rgt“?’t% ?agﬁénpl ate
65 and the gl geaispanpeldes ihdRsirfdalreblisgunt erence 62b of the discharge
outl et side-partition plate 65b. The first blowi ng portion 4 is divided by
the first inpell eThshew-gx@hbngd elenhalenasd, cdnfguantion statpl@vechdadn 65a and
the di scharge outlet side-partition plate 65b, which are disposed in al nost
t he same posichaoge imbe perfdrmed bietweasf therningf theooipply Rirtdhgnnehdianddiges f ace
each other. The bet ween t outer circunferential edge 56 of the first

i npel | er si%e! 55?35&8&aﬁv%aaflspﬁévwlttﬁ@%t bR e g s Change

pr oj echizon-i i ence o] o] I he

i schafge dutr ooreABkELr IR} phin BB s RUBLP SRR Bo e e

si de-parti tdxaRuf AF enHnkel Wadd 08 181dhAN Ha itk € iden id Shtdvor Ifelm notor |
1is 25 driven in a predetermned direction, for exanple, ina

count er - cl abknighethdisupgltyl ddinchAmeh A €Blidii, thé haufi 4istis relalelléntdbthamaditd dver
first inpeller side-partition plate 53 rotate in the sane direction.

Regar di ng tsheceT(axhapst aihamndithe watside wie thatrhaschesn hent-exclgngedris sent @ttat e

the first i.npeller 5, the %Iades -21 .
into the indoor space SI as supply air.
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52 pushes the air present inside the first blowing portion 4 to the outside
of the first blowng portion 4. Accordingly, air is drawn fromthe
respective openings provided in the pair of the annular plates 51a and 51b.
The air of the indoor space 51 is drawn fromthe opening of the annular 5
pl ate 51la. This air has passed through the circulation channel C after

bei ng sucked fromthe circulation suction inlet Cl1, and its odors have been
reduced with the optical (o] [ ' rayi i :
circul ation channe?hé?ﬁﬂg%?ﬁgi C(r%lgﬁ géil ‘gge‘ﬁ’%tﬂ%g% (131\%1'@1] f%'r%igg‘?hg,‘ﬁ%ds""éiaﬁ

Wi th reduceddpded sroRRERESrddIAOMY Budtith #rétlC 5 Uebi 1P ihddditspdde 8] Gont e fi 1 st
bl owi ng portion 4 and then through the opening 10 of the annular plate 51a,
and i s bl ownciutlatiah tdéschpggesoutettCd. olhb cirbelatiohtchahaeln@lis GAdvidéd emit dre | ef t
di scharge outlet 41b into the indoor space SI. At the sane tine, the air of
t he out door ephed deodpyzaticmporticont/i havisisesn aptied! depdoriapivmiilist.ate 51 b.
This air Jhas, been heat - exchanged by, the heat exchange elenent, 2 in the
suppl y ai$ cHRGHEF E]%T,‘p 3?5@?3 Bgf"née%}&é}%éd)pf‘tcéln&?%gr Do SHISr QTBrO%tlfé’:li on
inlet AL. As,ingdi . . [ .0 Fig.- -1 RS, . - [ ir
o A eI BB AR 00U ERa3 il o oSy PR HEARIARA 3
and then thrgugh dndehereeips Me diff ARNadesr MREeSIHkath, and is bl own out,
after passing through the right channel A42, fromthe right discharge

outl et 42b i@oofipimetionddahe hipatcexcBang®Oletenthis time, it is possible to

suppress the mxing of the airflows F1 and F2 respectively flow ng through
the channel C41 anbbeaagat exchangnglgmisat Ads edatspagalleddotal heat exghaneeype.

si de-partjtion plate 53 and the first casing side-parti.tion.plate,b an be
oncr gt & hding BB SR iiPls faay snf deisk Bato pRe B3 Bronenflid Bl Fhich e
ossible to | : f f i i t

P roulati on SRELAER Epbhifcl'A B W Salust I Babndds PRASADBriBEaHANoL e
passi ng thr aygbr 4RQamiRALY afbfnatd13NTle Ay of BieSoutliobr SpaREB@isair is
supplied at 250 n8/h in the supply air channel A and the exhaust air
channel B t Huat-eaxehpasdad attampegitutehelobe &t reoms hamperatirertenthe Heat exchanige

indoor air is circulated at 350 nB/h _in the circulation channel C for
optical deocdement? éisprpedbpien intermediate prifignAfithe seppytaheharcddr iaring

efficiepgy. Jhe val .of air is,regul ated by changing.the stati ressure
by ac) ui?ih n&j‘_ﬁ‘ﬁ%"ﬁ? Eﬂgg}j%ﬁgpwffh GPnpsiSontieRt Pgé*k%j@?’toﬁéi’a%e% g;ﬁr%od\% dec
et ween the g r B i . : Hea
Exchanger Unle%i{ i%:%oairﬁglsngitg P%{e} Iz—%cr @é%ﬁ%ﬁﬁﬁ%%@ﬁd@ﬁ?ﬁée&‘zipt‘raa?slgnq[r In\I/etnti on
[1] In this gﬁm@ﬂbMex@ﬁ@ﬂaﬁf&uﬁﬁbltE@o%% iREERRNERS supply aik dhasheldes the
optical deodorization portion Ul and thus is provided wth the supply air
channel A f andligatleasedhatgtheventtivbatpaze Hhd a single circul ation channel C
for optical 10 deodorization, it is possible to suppress the mxing of the
fu r passing ‘ferﬁk!&@ﬁﬂtqwt '@ltlmaﬂnel s. :\/b(rj_eove{,h whil e i It is gsual |y necessary
o provide a fan separate en i.ncl udin e aptigcal. deodori zati o

bor (1 on it 1 ¢ he B stsyerdsisben Bept trehSee wib o fitipdFRETacE 31 g ne

separately gg I sfﬁééé%ﬁ%h%dw bﬁﬁBH{rg é}%il@kg?@mﬂyéﬁ‘ﬁrélg%i} thalmelRi6h thbe

interior of t OW ng portio ed | two spaces.
Therefore, eyequstapthaddel BOM@Heny thy Sydtdinpellanstandrthe yoguiemnpeler & act i on,
the heat exchanger unit 1 can be prevented fromincreasing in size or can
be made conpateted byt opesatihg thepfamsnobios 1t ostacpng theeso reematiiowe pEtheechaan ex Hmnganber
of parts, thus achieving a sinplified configuration. 20 [2] In this

embodi ment , UBddr ous conponents in the indoor air are reduced not only

t hr oug entilati alone, b al so .t hrough deodpri zati.on using the optical
deodor i“at i on por?F%ﬁpr%O?h%Irt@fsoﬁ%Qt eixfg'i’&eﬁé@& El"arlf%d?%%ﬁiilég gﬁéﬂ?/ol une of
the air to Llat ' ] I t.5.bel ow
a cert ain 1 Buey Bt Sl B Bhofhe s e R R O S R SR et

| 0ss resul tiehthers@pe 60 A\edObr SRREIIW is TbHeritAED Hat @A ek © Ui RPESL aichin  be
nore efficiently reduced, when the odorous conponents are reduced not only
by per f or mi mptingrwhémtheotergieomare biitheabwtdoby spesierfyD tihbigheo doari that o6nhe

portion Ul. That is, the heat exchanger unit 1 of -23 ,
indoor space SI. An example of the operation is described below with reference

Re air
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t he above-descri bed enbodi nent, which is additionally provided wth a

suppl enentary air conditioning function such as the optical deodorization
portion Ul, is effective especially in a situation where it is difficult to
i nprove the indoor environment only by air exhaustion (for exanple, where
nuner ous odorous 5 conmponents and viruses are present in the indoor air) or
in a situation where it is difficult to prevent the degradation of the

i ndoor envirgppg?g‘only by air exhaustion. [3] Here, the first inpeller
side-partition plate 53 and the first casing 10 side-partition plate 65 can
be provided at anywiesithé dndoossphcd BB heedolédat e Cliwitdcan air cohditheningt ati on
shaft 13. This allows free adjustnent of the flowrate flow ng through the
| eft channel d&xige fnotishewngfn seherahethisat éxahanger ovik Agirpes rétom sirandof Ge

flowrate flowi ng through the right channel A41 at the ri sj ge. )
Therefore, it® t%sﬁééalbﬁqélrtsecaeﬁiuésbBéﬁn@ithe%ﬁ%}rﬁéag& pa%ﬂ%, ‘ffal?ﬁ%ar‘@-ng
requests,. and .15 al.so 1@ | U the ;ai r_ vol.une rdi t f 1 gn of
the opt & ar S RsRitd A6 b e itn it onRE A Bid e b iCriniBetad
deconposi ti of pfd P&%ﬁﬂpﬁeﬁsex%ﬁg%@m& héht eRBhddO9EmRRT 21 $n GRisIdagsl Out

usi ng the photocatalyst at the cal deodorization 20 portion Ul, the

deconposi ti osuppéy hierarBneClieRest indd tHedindebespedIdromhahe stiplyratndisohargehi gh
deodori zation performance can be maintained for a relatively Iong period of
tinme, as conphiesdidsivhiloattbe sdmedime zahaunt aieaththe® G ix releasedZnirethe

deodori zation and actjvated carbon, deodori zation Am%didgl g/ it is,

possi bl e t o #EG5RReTEHEomithe exhanst piTgrEChasEe oBHlet R diHb Erdues theRRergting: he
mai nt engpce rizin t I i dj : air
That i o tPer UPRLHT i Br EREOTIRABMS e p B oy Bhe e IthBe B bR R gu i
circul ation ghanngnstmaees through the left channel CAl of the first

bl owi ng portion 4 through which the air that has been subjected to heat -24
exchange veredatal Gonfiarasionfahei @ptieal DesderichiogPbrtionsone extent over

the first inpeller side-partition plate 53 and the first o .
casi ng- si de- par t i tAoapttatdeodsrizatian portionHdi ofiske ¢jasHetingiypaoistinpaediin

t t into the ind SI with . i ! t .outd
20, Thor ef orBe IR RBGHATRG hoct el e Bhifad- of kentp S Aspabreub BT i n
th t ' t Jo i i i jded at
a porti ba 1 AT bR ERLe ey AfoRaluc U B ARAPANE O b LR oIS T

the air is pagdesws MOMIBIIRCIHd0LE Ypald DNfroReMRRlircal /o aktioROnldi@ ahd] 10
Thi s enbodi ment is configured such that the first blowi ng portion 4, the

second bl owretgryzothiei adninto alel iridver fspacen®l froml thesdiandat dve dsahergeatlet 612 shaf t
13. Accordingly, it is possible by a si ngle_fan motor 1 | to rotate the two
bl owi ng por eftehseduciis ederous spmpongnisantthesiy Bhrloptieal feodntizationigr is

ti 7. T f R ible t i, in.th mb
of parts wi PHOUT CHOABER B O Thim it BOIATG PEr BB SEEarlt 8 W or

parts | _ STpHbUIR A\t PRI Feard 19 or
possi DIt et EBeoddBlitng R AR Al Ha kR F BT BEn h ;o™

Heat ExchanggficditichdHEeaish BPela®iohBafi1s be BEDOGIEREOf the Present
Invention 20 [A] In the above-described enbodi ment, the circul ati on channel

C is provided w tAstshewaphiRigl 3 debitdriszatroesiseaidriabridd of alndfiostdrlewing t he
i ndoor air are reduced with the photocatal yst. However, the circul ation

channel C ne§ttigntbmirdldw Bl pipke pirewieted chpnnel & isnrpdugdadclit therpostipnjodthe

i ncluding a i.stur.e 25 ahsorbing: desqr hi age f or, ahhsor bin n

Gosorbi ng. nBTLTPEInS ndts RGN D PABBe ikt i FHetboNeC ey first
hum di fyizcat : I I i 8.C . in r . e.: :

hurt 0 S B RES KP4l 14 BeCAP i MAIRR aPRRSPRT RS Bep
the circul atiaaReCOTBNSHtiCal MRY dOGzRIV AT Wit Hf R sﬁbﬁlgpéli‘- tharGRy iAOfdr Besd | on
t hat reduces harnful constituents contained in the 1ndoor air, -25

exchange ventilation will not be mixed together.

Optical Deodorization Operation

Here, the deodorization operation with the optical deodorization filter,
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and the indoor air nmay be purified wwth this air purification portion. In
this case, the indoor space can be nade confortable both in terns of
ventilation and air purification. [B) 5 In the above-descri bed enbodi nent,
only the first blowing portion 4 includes the first inpeller side-partition
plate 53 of the first inpeller 5 and the first casing side-partition plate
65 of the first casing 6. However, as shown in Fig. 5, the second inpeller
8 may be prowi i i .qf t it Qn: t he
econd casi noegetter fofh. SBAGHE 1P ek She BANROAEIA ' il BbSudtntl |
plate 72 al SFoitfbntﬂJ? isaeqirthedl oW ng portion 7. By dividing the interior of
the second blowing portion 7 into a third space 03, which is one space in
the direction of tTke dedddrizationhgfetratiemdestribedrtiche afifices the, profpertiesiof thhe
opposite space; it is possible to forman additional circulation channel D
and to provi Beotopatglystiaf beiogable ta vandgr harmid ganetitupnis harmdesso pehieaal
deodori zation ppof(_)sr ion U2.. I n this_ 15 npdification, thi% circul ati on .channel

D forms &h aftPFFOP aHERHelet b3ysa Bxamescacd GHER BATRIRFAAY B cUSE Natsdr ans
the air from i F e_ Sl LI I C -1.ha turns
the air thatm_tt‘%ia}fgi ebtgtggﬁg? ?’9 gcgeh_l lldgﬁgo v‘\:n%% ﬁggl’%ﬁ?%rne@rag%ap{%ﬁéeﬁnt %u f?
function poréiign ahji?od])'iltp%ntr@@eibﬂfé\o&é cHBASLO Shitralidies ra3¥ @RdldiRypos e heat
exchanger unit 1 is further provided with the 20 circul ati on channel C and
t he circul atérganichaamels o inorghhicsmagyrs hynthedditionart that satbvectreypeal sT'ttehat
perform heat exchange ventilation, it _ is possible to enploy the first

bl owi ng por ta¥Aatveseromrositbehyl the aek yRjoxYEan isvery sHang.caid Secompases

ALY i L xing_of _ Accordingly, the fi
o o LS AR MR AR b ST R R et o
the supply aliy haRnlafad iARCLAE pEXARUSYirRLds SAANDFhceirld e HE B RS

exchange ventilation i's perforne arr OW Nng roug

circul ation Lhasef plotdial Mthed ReRtPAdiNidNR theGHtddatall st Mtproaeciapaneel and
in which air conditioning is perfornmed. The second bl ow ng portion 7 can
suppr ess t hechivgionggerf ist pexrfainied Withi anginvhrteutgmp.h&hat ise bactkrishedswoppl y ai r
channel A and the exhaust air channel B in which heat exchange 26

~ ventil ati on SPBRREERSranddthedike ia the minatiedpcomposemh by headiatiag|thei on channel . C

AL RUR AT T RN ol VTR
provide an ghd iRlpt Ihgna%?ﬁhél%ﬁﬁﬁﬁ&ﬁé Xirfi%loﬁfgﬁ{) H{elﬂgirr]lﬁoﬁf' &AW the

function portion when Itrona 0 provi eat changer unit 1

with a supplietrenimiey Jaungtthe firstB16Widg peRTbr £ dsifdidhtedby @i L5 Pe in Fig.

el imnated by adopting a blowi ng portion as descri bed above that can b%ow
two streans3of air while suppressing the nixing of them Accordingly, the
heat exchanger unjt can al so be nade conpact even when it is additionally
provi ded wi G¢nekpl Gopfigunatienof theirstdhlowingBarsiony to when it is 10

addi ti |1y provided w t.h si ngl e supp) enent ary, funct L.on. ho i

fg 52 nar Ps ot By HouET Sndiohd SRRl b RnedR SRS bpd on
and the air Lfieati AL, £l { - rd i ki LQa (A
can al o be barEet St SRS RR AR bRt fioh SARKARRET BT THACHLRMA L
and circul apbeionchandalfalmdier 18tRaRd@ves thelfirsPPRSFiBE®orBoA . aFige4tibg 15
optical deodorization portion as the supplenentary portion Ul in the

ci rcul at i oncrohsseagiondl antt vies durésgioh gt foothe donst blmwiag polrgos dppl Eigedt ar y

portion U2 in the circulation channel D, This enables multiple functions of
ai r conditi 6% Hgst Hdewmaroriontd. (legetber wibddianinzetor dh. ernstiues diceniHgah, to
be perf,grnmed_sinmultaneously. Thetefore, . .it_is possibl.e to achieve nor e
cont or bl e RS BRE b Sinlen e Bt Bgeite s eyt 3Rebty sPritd 4 Bt e
nodi ficati : ' n s tiandi ng
of the conggﬁfPa%Eggﬁgﬁghgggﬂgﬁgﬁgsggﬁ%ﬂ%?éf f%%g%gﬁ?ﬂﬁﬁkﬁglgpgg&%gggibIe
to form t hehethaooghect&Y tdtHRViogAtieh shafa §idfitRe fal alofod N1 QHERe PR itk @Rial

i nstead of by providing such ducts. [C] 25 In the above-descri bed
enmbodi ment ,ditdegiofi rst i npeller side-partition plate 53 and the first casing
side-partition plate 65 are provided such that the edges of the partition
plates are in cl dadhpfeltowingcxplomateonsh thy pae! dingsidemrin whickibgmotationi g. 6,
it is possible to dispose a groove-shaped nenber 66 on the first casing

side-partition plate 65 so as to surround the outer circunferential edge 56
of the -17-



-27 first inpeller side-partition plate 53. This results in a

Zi gzag- shaped gap extending axially and radially between the outer
circunferential edge 56 of the first inpeller side-partition plate 53 and

t his groove-shaped nenber 66, giving a configuration that suppresses
passage of air. Accordingly, it is possible to prevent 5 air fromtraveling
between the left channel C41 and the right channel A42 nore effectively.

The same ef f aGH @ﬁh@%&ﬁbﬁgﬁfe??@x&n%%%% atgeth@q;&ugtwﬁnmﬁlfycﬁeggw& thii s

groove- shaped nenber on Irst 1npeller side-partition plate 53 sid
Fur t her nor e, ditdwei o likdiebfedtly 1he agesdidade d. Ao & f Fag Itespedityvay haleneds tlhy. 10
di sposing this groove-shaped nenber on the second inpeller side-partition

plate 71 or loft andethsatgdl casing side-partition plate 72 in the
above-descri bed i fication (B) t he ahove scri bed enbodi t,
the first blowing flf%ﬁaangélﬁslufské\?.Sd@ataaflaﬁmaypgrlsﬁl RYSERIGG WA 1 he
heat - exchan R3S su v, t be
provi dedgat gdgl(ap% £I{| gﬁ (f ﬂ@hgjmt Eﬁ'gf}l)}m?‘ﬁ g%las no‘?é b‘mé% ‘% 6Ielx%twged
passes throwﬁlalléhdm?tﬁyp igh@}hr w%haﬂneks/éhowhqnsmgomhglpgwpﬁgrawatu gn 7

may be provided at a posftion through which the heat-exchanged air passes

in the exhaustludes acheongtreBtialfurfide partiohes lalioménglesabsthrdakkyrandi nent, the
circulation discharge outlet C2 and the supply air di scharge outlet A2 are

separ at ed f rconsseseshoot adongsy plane phrsiohdridecxsendiog tsmmupélm ur@m(mlepl ate 65b.
However, the. circul at] charge outlef C2 and the s dis harge
Ut ot 2 dsiiamirEsAel erdel e hefdrenrigrential supigcs pop fount e & shoste PIARe

) schar g5, oA BRE,AH V61 Bl b IFH 18 s AR e Tt (1
effect as t Eﬁ%uﬁffeﬁehﬁaﬁw 81 fsGrd hetr&adiuPRRE portion 61a.

The first impeller 5 has a substantially cylindrical shape and is provided
such that the axis of this cylindrical shape coincides with the rotation shaft 13. As
shown in Fig. 3, the first impeller 5 is an impeller that sucks air from both its left

15 andrightsides, in which a pair of substantially parallel annular plates 5laand 51b
are connected to a circular first impeller side-partition plate 53 that longitudinally
divides the space between the annular plates 51a and 51b, by a plurality of blades
52 arranged in a circle. At the center of each of the annular plates 51a and 51b, an
opening for passing air is provided. The first impeller side-partition plate 53 is

20  provided substantially in the middle in axial direction. At the center of the first
impeller side-partition plate 53, a boss portion 12 into which the rotation shaft 13
for rotational driving is fitted is formed. A large number of the blades 52 are
provided on a circumference about the rotation shaft 13. The blades 52 are shaped
identically to one another, for example, in Sirocco type.

25 Between the outer circumference 55 of the above-described first impeller
5 and an inner circumference 62 of the first casing 6, the first casing 6 includes a
first casing side-partition plate 65 that divides the interior of the first casing 6
axially longitudinally in cooperation with the first impeller side-partition plate 53.

Since the interijor of the first casing 6 is divided into a space O2 at the left side and

- 18-




[F] I'n the above-descri bed enbodi nent, the first inpeller 5 and the second
-28 inpeller 8 are configured such that they are sinmultaneously rotated
about the sane shaft by the fan notor | 1. Here, the first inpeller 5 and
the second inpeller 8 may al so be configured such that they have different
capacities, for exanple, by varying the nunber of teeth of the gears used
for these inpellers such that they 5 have different nunbers of revolution

per unit ti ngs%,fg} @pgt%n@r%lg{g?aﬁn%?@gﬁﬂe@p ei@?BEsriBiéﬂo%l&v@?w@ﬁﬁ%%@@'l‘)f

the rotation of the two i SI ng an notor 11 as in the

above- descr i hedlFenaoskiseeRitough Rehild PRI PresssngdTie BexingRAAER twCairfloak] ed by
two fan notors, for exanple, by separately providing a fan notor for
rotating theThénesirej enpal thengh tianbleat exahamget writ 10ntludes ohasippdembrtasecond
inpeller 8. By permtti n% separate and. i ndependent on-off control of each

i npel ler in fuﬁli‘:goﬁﬁﬁﬁé?l} iltandghpwissddidonadlyriopitad with thegiseplpion hpgngd;
exhausti@n, ar,only.air supply..and the circulation of the indoor _.air..In
This casd, codhfiebfotms it Bhediuphte. 1o pasSiRis o Fhhatess 1 mRiBof Bid et
draw fresh, ifol T r Y/ i i ly and
circul ation ﬂg‘w%ﬁ eﬁﬁli% f{lgigcr)%u 95}3{1& I(:ir??ﬁﬁ?éoarA gﬁ%hn%%“qg"@g‘%#gdfrggﬁp gbg in which
the first blavdulgtiq@oeidnaR] €. i Scddr@inighhgdvliife {theuswHIB) NecdissarghapneVidd aafad t he
second blowi ng portion 7 is provided so as to extend across both the
exhaust air sehamately vEheaniaciudéng thecsiippl ¢roentahafimestio@, partibnkél ihthe heat

configuration ﬁf t he above-descri bed enbodi nent, it is possible to 20
perform foreXsRangaraniigh aplyp single plgwingpagtipy innscdediqpeedene tivairiaws

ci rcul at jon t he indqor .air, .by controlli t he -of f.state each
‘el | et Ooasirdra st iied ARt mitihe @Relit s Al bediball, 1S fortiR60n
circul ation (ffnd Rest yIRM e BoitidH £ioREd." PhitEGn difmir@ARSIHRIR-dQcHbaW
fresh air into the room b%/ performng-air supply. In, for exanple, a
confi gur ati ared o Wtglh atfhe skparatel Bl tBus BgHuRMig tHeside bf thbhgut @kcHathdruntithe
circulation channel C and the second blowi ng portion 7 is provided so as to
extend across bot hntheefisstippsipg &i a lafthsuatisin ialetdd at mtefedisshengeautlet Alnard B,
of fhe ahqve-described i.s al so

unl i ke the cqnfi gurat.i odi nt, it.
possi bl e toagéﬁfcgﬁﬂli‘%ﬁf ssligpgsedin theospase %%ﬂiﬁrﬁrgeﬁ@ - @nd grighfsyctipn

exhauston LI S | y... sby cant.rold.ing,the,on;of f s of. ol 'l er
cepar athfy. g Pl SHBE! diseHite® BRHERA L1 B bt S Sning AP GreiafRRAUBTRS or e
not performgghcel 1 bBtHAGFHIRIR:. Lo IRET QIcBbAiAlePY1 4 had B SPhMYCBN$HRPESSST NY
a change in the indoor air tenperature, by performng the circul ation of
the indoor are forBgddarthe bbovgdeheitrdpmiabeirnamhdacslatesd 1aadndedich) i npel | er,
the heat 5 exchanger unit 1 can neet various specifications. Wen

cont rol | i ngrespectopalyatlibereBfdis¢hargaputicte 1l arad theerigbt dischange suplst ¢ 2hate t he

above, 1 | CBcIOTisIos Bl WEASHE (T Nl Totn s tla T T aRBiE ot
th [ . ' j f f.yel
xampl 80 10 BTPReHPRY The BRERan ARy CAERARE I R R sR bt Sl B

exceeds thagisehargdaust 48braPRS iR JHaBUENA4 2 1IRRYFRE Y%h?%@@t?d&f Rlét 98
G I'n the above-described enbo

occurring in the room i ment, a heat
exchanger umd tht rigietl didtligg@oufler 42icuiTae &bt chaomydiT4 oand cheer] phpeteinel n t he
supply air channel Ais described as 15 an exanple. However, the present

i nventi on i443ate p¢parated fremteack othardynegopsaatéomot thef figpiriapedear i n whi ch an
air conditignin ortion bhaving apother, air condjtioning function different
fromthe optfCRRIHERB o3t iaBﬁ%?fﬂﬁE?tticéﬁnéfmQ%Eaﬁﬁthb%IIated@%dgﬁF t Fegiion
portioggUL . HQVI i he .suppl i|.r.channel A, erpativ air
PO s 0B5UL RS bl U5 JHDBIY: P41 8D TAL Sho i skl S04 LES Yo oPthe
deodor i zat i B¢ {HPEr) rBFPecBS B, HH 86 bERMmARRTRIAR ledd Sir kOURNG A gPOf DE
provided with the function of generating negative 1ons or the function of
aromat i zi nght hanalat plareblaknd abdiTHeoREM i stlimrgddutleod]1 b ant hke right
above-described hum dification/dehum dification function, deodorization

function ordisdhargamed¢tot? bodrerddspsied gxibal bt adjnecntrid onecranother, adiare divated

t hough the heat exchanger uynit is 25 provided with the t exchange
ventil ati ornytEﬁ(Pf‘irdﬂ,“ Gwa mﬁ%’c%heméb li%ppamwmﬁgfwnéagw &F&&nt
function) and another air conditioning function, it is possible to save

space by formng two airflows with the above-descri bed doubl e-suction first
i npel l er 5. -19-




In the present nodification [, the rotation of the inpellers may be -30
controlled by two separate fan notors by providing a fan notor for rotating
the first inpeller 5 and a fan notor for rotating the second inpeller 8 as
described in the above-described nodification [F]. In this case, the air
conditioning portion that is additionally provided in the supply air

channel A can also be on-off 5 controlled separately. In this case, it is

possible t Onfﬂf&rs%e-k,&?ﬁ%%la{é &b Hi‘elﬁchﬁ in .@'ﬁ&f casife Eﬁ%dﬁﬁtitiﬁﬁrplﬁfﬁaﬁm' €

operating only one o e Inpel s or both inpellers, by Tormng the

channel s suchhéd digthdrBe diRRtflofdfrefm ket Aivdhatend it YUbehideRsrighndisohiarge t he
heat exchange ventilation by air supply and air exhaustion, the air 10

condi ti oni ngpytet dbrare pravided pprllel & pne haother and avith theesaopt pGamtation.
deodorization portion_Ul in the circulation channe] C, are assigned tqQ the
first inpeller 5 okt fiFstcadesserpaaitioaratefogeHdss ap@npRkr PapigEtion 65a

ifi ti . [t i X i.bl t t fi ti t hat
T ows i dPEy? Bherae ou% s TERTionaN 8B oati on and humidificat on by
di sposing a ﬂﬁesargg@%t Sﬁg?%?ioafss%%@'diéfosea ih tﬂ}ﬁe H}dgg ol 28 BR%cE %0 8B irst

noi st ure absor bi I ng properties suc It extends across both

the exhaust cakingthandekteBdansvarde thelpOt¥r af fotalianielo dosSyroxdeptyl togr hi s
configuration, it is possible to performhumdity control through

dehumi di f i cawitemciznun feveritiil eidga it o the dirstdicipel e side-pacsiticaxplatm® obtherveen

the air 20 of the supply_air channel A and the air of the exhaus ir
channel B, it wepeiais: elhodisehargs oatiehsdrpaghition slata ) qﬁBPe%tﬁéh‘bf‘H‘,geFf

d irgd ded f{. d ' h .t h ' j '
11 ow not0re ATGIF rbSedi YRAtpt Ehureorian Phigt B ST HIEUB M R
di sc-shaped aHHhE%TrE‘.’gﬁe@tl?éﬁ%gh{i‘ﬁgé@ﬁh‘%rca @gqg zeolite, and this roller is

rotated to nove t portion as a rbed noisture into the 25 exhaust

air channel B. Thahe difhapgy butdét sidepaittsornpkaoe b6, theiantuta preojeptisadda
through the exhaust air channel B while heating the air flow ng through the
channel . Aceod dha§irst, impellenside-partitiongilstelrearsonedmel materedle ggpable ®ft he

Opposi o of PRHEBUaRETEE By 166 HBLhesy, IBEHgh i Rl HBBPIce REHLAGETals
LY L8 O GOS0 b T ALK FoERINERl oo FREBS 1
con S, oy PR AlGenak oA iorse QR agsb gt an gl 0
5[1] casing 6 that is provided with a frame-like shape by the peripheral wall 61 and the
side walls 63, into the left discharge cutlet 41b and the right discharge outlet 42b,
A discharge outlet side-inner circumference 62b of the discharge outlet
20  side-partition plate 65b is in close proximity with the outer circumferential edge
56 of the first impeller side-partition plate 53 of the first impeller 5, and has the
shape of an arc along the outer circumferential edge 56.
The annular projection 65a extends so as to project radially inward from
the peripheral wall 61 of the first casing 6, and an annular projection-inner
25  circumference 62a that is the front end of the projection forms an arc shape. The
annular projection 65a and the discharge outlet side-partition plate 65b are
disposed in almost the same position in the direction of an axis, and are smoothly

linked together in the vicinity of the outer circumferential edge 56 of the first

impeller side-partition plate 53. This allows the annular projection 65a and the
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The heat exchanger unit 1 according to the above-descri bed enbodi ment can
be applied to a ceiling-enbedded type device, such as one in which the
supply air discharge outlet A2 and the exhaust air suction inlet B 1 are
formed in the ceiling of the room The heat exchanger unit | of the
above-descri bed 10 enbodi nent may be installed in conbination with and
driven in association with an air conditioning device and the |ike, or may
be driven separ Yot R fhe alr i Adroni LCe.q: s ;

Do T uen SCRNBLAY ek biddy Mlon AL A QAL a8 i e SADIARSE: B e
or the like wWhar&sig @i The MubrldiRUnTErHRY 608 f the RePipheRd walbs Bo¢ ehdlfirst
Enbodi nent Here, a heat exchanger unit 100 according to a second enbodi nent
shown in Figcasfing § idelades Hedanniber frefictcihangeircunfdreA&062 s ofliHef mrranar from
t he heat exchanger unit | according to the above-described first enbodi nent
in the fol | oMAiertiaspraard the ¢scigrge ontler Hde-inpen disranieeenrecibual thei ew of

t he heat 20 exchanger unit 100 .t.hrouygh pl.ane, that.,is i.n parallel.w.th a

bl ane.of S cOERHgEgutiehside magtitigh Se Abh Thkin” sircEmPwgeo P olant g |
the room an R / i f. t n by hown
Lhe 00 et 6 RaPELLSLAHAA SHANE Oy UG GANGRPlon SAADNRL LB SR 0!
partition platig] dife®af) TS bireflar sREY R OfreBY¥tePMMEdUiRGh eS+CRnfl#RigSon R
exanpl e, the heat exchanger unit 100 is 25 installed such that a panel

portion 102 monatidroslhafop? wif niys i, inBiklleCF, andnd ifc21dsegiroaimitpmdth tedoutar t he
panel portion 102 can_be viewed when | ooki ngwai) to the ceiling in the room
Here, the ai¢iromierentialedees6sysbe (50 inpdleawidspaiitianerlgipddy air suction
inlet Al,.  then heat-exchanged by. the heat change el enent ._and, rel eased
from t ndOsupply o Foei L REBELebYCF D oh afefe s ist FoRpaaitic 8 thé b °55
air of the i i I . j I kil et Bl1,
then heat - exlg aﬁéﬂe%ﬁ’ﬁ%ﬂh@a@h@%@ﬁéﬁggb (%’P@ﬁgﬁ{ﬂ?&ya%{wang%gg@d ?}?éom t he
exhaust air wWheéahsy 8¢ aQibiQbrBhedNeRgthheTRUS BlePEireDAEEe a] dpeew 6f thd he
air of the indoor space SI is drawn %romthe circulation suction inlet CI,
t hen has oddirst edpeléet Sdevipttitidreplape 58 at irdelode praxiniignwpdr theamnullar and

rel eased fromthe circul ation discharge outlet C2 into, the indoor space Sl

‘agai n. | n tHrgjesEesrigneneisenmiatence fiia ofifis annskarapnp) salicdy §ninsdidedoin the can
al so be;any ,of the optical .deodorizatio orti,on, the humidification

or ¢ on 5t it H435e Ride oA AR B0t A ih e diee ke OB T et

above-descri Hﬁm L t. : i ] : A haust air :
channel B ar??%;.a e ci%g%:EPgtqu%Q? %#E%J%ﬂyrtg?&r}g?&?r%d\% ?}ggﬁgmﬁ?h an air filter
that renmoves dust TaedifshBldwing doreiohal fs. divileaver thel first i@ peBeoside giapatloaent ,
the supply air channel A, the exhaust air channel B and the circul ation
channel C ampéatpr5dy tlieanmilathpsjedticn 654 and tresditClarg® Sutlatsiderarthtionpdidtagl v,
the contamnation in 15 the qutside air drawn into,the indoor space Sl can
be reduced WPhWhifd #erdispased in pdmosinthesemeupnsiyonin thendizedionor qmaxis
contampation ,i .ai to.be rel eased.into the outdpor ace SQ can. al so
o r oauilb ahMahdfeif pleds SagF creh ST, Hutesaratnatn g RURRGT CH R er
the contam patd ep S [ I f £ om. j 8 R4 ?6e r €duced
with the ai r@é% Ft gr r@?% ??tﬁh{pﬁglegl\g{rhg %@fgﬁ%&hﬁﬁ%fun@?@tﬁﬁ%rgggﬁzo ecreasi ng
the | oad apphh€dr beojtereorOin e alircdefefincs aT thokhh@lar projettioh BSa and the
above-descri bed enbodi nent, the first blowi ng portion 4 is provided so as
to extend adrsobargbatulet hislesimppt yirauimferknom62b Af dmaldishkangercstletit i on channel
C. However, it is also possible to enploy a configuratigon in which the
first bl ow figepsrtition plate H5hran thgerthepherd exicads apdllyc riwstapgnptorid igxhaust
air 25 ang&L B. and tdh§ ci.rc hati on annel IC as in the pe%t .exgha%ger
unit | G0 shOWnsT I $PFICErMHRES IHES Oyl BREIIRP ot # CTUYCT§ 58Pt et ™ ich
that, of thggtwaesdi i : j fhfs i ' 4,

t he space Olsi S ?nc’?&hgzﬁsl nt %‘g%"?ﬂ@te ais{rﬂ%%%%ﬁe*a%bgﬁg?%gﬁéﬁgggb%%is

i ncl uded i nintthe saimecdik@itican channel C. In the above-descri bed enbodi nent,

the optical deodorization portion U1l 33
Regarding the Two Air Channels

When the fan motor 11 is driven to rotate the first impeller 5, the blades
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as the supplenentary function portion provided in the circulation channel C
is provided between the circulation suction inlet CL and the first bl ow ng
portion 4. However. it is possible to enploy a configuration in which the
suppl ementary function portion Ul is provided between the first bl ow ng
portion 4 and the 5 circul ation discharge outlet C2, as in the heat
exchanger unit 100 shown in Fig. 8. That is, instead of a configuration in
whi ch the ai i ' I¥e L QIRE '

SUppl erent ary” FUnstT o Hor e R i oy i e R B e o PR A o
suction inl efiriCbl@nthghesroiog 4.t Apasanfgly,Mip uodrabliefrbmr e robpusitivg dapeningen 4,
it is possible to enploy a configuration in which the air of the indoor 10
space S| is piovidadnidi the pagdofiht rnnhiar plgps Sireanddybf uncti on portion UL
after it passes through the first blowing portion 4 and imedjately before
it is released frohi% # ofithe Ndoor SRaGH SLiF r@é’nofat)mébee?enmgooﬁﬁé ARYESr

space Sl -again this case, the,condifion of the air i hr ough in
the vi ol B CyPare 1T BaiAE R e BRBRER 1Y sfouelfe R nBEs s e Be nde
simlar to thake@brold eadifcu?zgc}j&hﬁ.\dtﬁﬂqmet@,%@g% odbrPRS MGnlREQMUA Wi the
vicinity of the circulation discharge outl et . Accordingly, even when
there is a phssipbichl deodofizatibA®oatién Utaprovatedopethe afifcubnivdi ¢hampedCwWiAH the
suppl ementary function portion UL may cause deterioration of the devices
such as t he ihilicateddhothieragrpuoiFtliindig. hwhisqit withredpeahedarsgassds thhagh the

suppl ementary_function portign U1, it is possible to reduce such 20 .
possi bi ity l6ft sEgtep h@legéﬂ 2 rf SheafirgblpwingRoron 4 &g ﬁ%ﬁ{bﬂ}roaah the gpening

accor di t ot n di ment .. For exanple, Jf t i ficati

porti onTlgs ﬁrfégigag%&%&gwggﬁ??h@d_gis_rbclﬁfv_éltquﬁhg@%ﬁ:ﬁ%_{nn% tlrﬂf?%'ﬁ]él@fl alﬁglt aélg ll rst
bl owi ngpor i rhnhied 1 deh 8iseHMedi Juiealah BRIl iAo drSspatedIas the

suppl enentary function portion-Ul, 25 humdified alir containing noisture

w | | pass through Atrthe Bemeitirhe] thy a0f of 1 cladoeespase SO dsdiadwan frorsthebl ow ng
portion 4, resulting in a possibility of causing deterioration of the

devi ces suclepagingtef the mgnular phitad 1porthismivhas beenteahenchangsHdygde heatt 100
br ovi ded bePHELAPRRICPRGE i rf iy ot SHOANS! Aneftehbeiah socked fBG e on

di schar o] { {1 LS : | bl ness. +:he-hum.dified air
cont ai n?“ﬁg Eﬁo‘%@&u&%s?cr%%r% lgg‘ssts‘ﬁlh_trl‘gp‘téﬁggicgkeﬁ%t@e&gﬁgiﬁﬁlﬁ% _3t ﬁg_gdevi ces
such as thephbafsichahpud BE Q5L BRodh IHUSsRCHLELATIn IR 2R RIThO First BloWing
causing deterioration of the devices such as the first blowing portion 4. 5
I n the heat pextidrahigad thon througlf thehweabnyef tesnnhube plaeidddi ardis blolwen dhtow
directions of the two channels passing through the heat exchanger el enment 2
do not i nt eRBEEPasinhengh herieht chanshbid2i Fom the rightdischaage outlel $7ow

di rections of t{;e.td\g)o chann {s passi ng through the heat exchanger el enent 2
may be proviHB4NE PO §BtSAti al 'y orthogonal relationship with each ot her,

as in heat ex 0, unj i | Q.3 anger
unit | tég? t he abo%‘g@ggggnrl%bléy %%’%@?%é%gw{eﬁgt@e%{lx%% fgtr}%ég?rd;ﬁggnggigﬁg i's
provi ded sugh résfb%'&:ti{zﬂ? BoWRSE GhotgleileaanBXC0anGan Alxment 2 are
substantially parallel with the correspondi ng di agonals of the heat
exchanger casi ng B shavidiige aotedhhbtrhic fadst ymaeldelr ddephetitish apee Sdanshiben in
Fig. 1. 15 However, the heat exchanger elenment 2 may be provided such that
the sides ofirssasinesideratidimgeplatd 6irsae be each psevidednn aay Ippsisimain e wi t h

th ding sid f the heat h . i 103 havi .

Subst ant a1 192 LR T A GrorSHERRE | 48 bP ¥ ERorBRE S IRNRRT Al PE 00T of t he
ant | al Py i SrorSHg, e OBgHe e ¥ X

ouse. Pho ST By ARAHOE Tk et BT 61 BBbchcrlel) AoRRERAO Bl B0b3RE ' 2

al so to achifawe adr SdsQAHEIhrSRAE theSANWPMairl chahREl Aeder8Xflranadiplendit i of the
above-descri bed enbodi ment, a double-suction configuration is enpl oyed not

only for thappliedtat b ®wi3nilyirpthetsuppl yair bhiinredl soarfdthetelthaseainchdnneiBnpat
portion 7a. However, a single-suction configuration may be enployed for the
second bl oiragagsedithoangh thgsheah exthangealemBniexd raddgbe indear aipds siremlatedn

Fig. 8 It i ossjhle also jn.this ca 0 achi eve the sane effect as that
of i e abovié J4BTET bradh el dtian Chanaebp: oF SPUERLd AN ZAUGE P BSET W pect s
the configuration of the heat exchanger unit 100 is the same as that of the
heat exchanger unit 1 of the above-described enbodi nent. 35




Modi fications of Second Enbodi nent of the Present Invention [Al In the
second enbodi nent descri bed above, the first inpeller 5 and the second
inmpeller 8 are configured such that they are sinultaneously rotated about 5
the sane shaft by the fan notor 11. Here, the first inpeller 5 and the
second inpeller 8 can al so be configured such that they have different
nunbers of revolution per unit tine, for exanple, by varying the nunber of
the teeth of Lk d r o ' I Sp j nst ead
of controlli Ir{ltgalﬁl?tﬁgle?g %#?Igtnd%’ 0{1%25‘% %/\%L}&?Ar#ﬁgl Isrehrﬂsc,a;b fhﬁl%y&tag}{sa:fsn%gg%t%dne tor
11 as in theckdpiey BRSGEO B8RS ABNLing R ik AF ltl%lFﬂﬁs foherevaginger s may
be separately controlled by two fan notors, for exanple, by separately
provi di ng a feakagothat afeoprovidet betgyethehd firsttimpeplel bend3hadostacdsamg fot or f or
rotating the_second inpeller 8. This permts separate and independent
on-of f cont r Beatgresaf the Hsat Eéﬁbapgxm@mtaémidsngé% the FigstiFagpbadimentef sane
way as in thﬁﬁ%p nnd{iication (F) of the heat exchanger unit of the :
above- dedkcri FospRt YR ™hent . Wien control ling the operation of the

i mpel | er tha@]perforns air supply and the inpeller that perforns air
exhaustion by separate fan notors as described above, it is possible to
achi eve measures dgahisémbbdindhOUsnShodEe iR Rerd cheige? nitTpided@ihe for
t he i ndoor environnment nore effectively by, for exanple, controlling the
oper ati on sueptidahdeoddrézarmnupartion Lppd thuaiis peaccdded svitthtte subpbxbiagbanmlr so
as to prevent a negative pressure fromoccurring in the room [B] .In the
heat exchangdfoihgat exghange vendilatier and esinglpsircakationchmonghbdar seteal ¢ he

air filter 104 .is _provided as.the air conditionin nction in the supply
21 chatfor SebdaRaRiSR £ EpaRitate ShbpST e wiloRchy P Bl SRtk BGhe FF o

t he i ndoor L reduced. However, the present invention is not
limted to ?E?%ec}élngh%hy have a configuration in which an air conditioning
portion having angibgiovat,rwiiddiikiuenalng nbedrshiyom stokidy £fin sdpamtehewdphi cal
deodori zation function of the -36  optical deodorization portion Ul is
provi ded i n indladngoibleyodical deadorétatian purtienrat i theyheat exahangeomditt I,cnichg
portion having the sane function as the optical deodorization ttunct_i on may
be provi ded.2 F5¢ tainsialla fapseparatadycan hediyninated &y a¢RING § RORIREUIAHAR R 0N
of genefating.negative.ions,or.the function of, 5 arojmt.i zi the air to be
i rcontbt i GHEAL T e PR Bt RO e R HEB, Rflfdtd 1nfd Yo Spitoe.

hum di ficati A ficatd e ian. g ' j i t
Functi on of ¥otoul g Bactar g IR, bRt Shp ey lein e
exchanger umkht éxchahgt e | Wahtbel revhet feos hangesivighhisiat oroturf bingiaden, the
optical deodorization function (or a different function) and another air
condi ti oni ngompact. i bns alsp possibtde posepprees a10imavasespabe noynbeo ofipagst thos
airflows with the above-descri bed doubl e-suction first inpeller 5. Also in
the present 2@V mechEmy ey confhgurapRt i on of the inpellers may be

contrcﬂé d gy two separate fan notors by separately providing a fan notor
for rotatin ]the first inpeller 5 and a fan notor for rotating the second

i npeller 8, as 1S51d@3ctiBEd;idheht BERRQYE; %ﬁEgﬂst?ﬁ@héTHﬂ'oBk GRtrOPedirced Bot i s
case, the air conditioning portion that 1s additionally provided in the
supply air ochignhedugh cariilalis® abeheQbudhlsoabriughl deadosieptiontuelng theropaiddl ti on,
it is possible to perform for exanple, only air supply, or only air
exhausti on demtlarfrationpeutian lbn Bierefree] itdopessible to bgdupsrihe yblimegof the aan- of f

state 20 of each inpell.er separately. In this case, even when air,
exhaust i on BRf YHYLateddnoadsrdn dseredse thedRiioua cPIRPBERS ISR AGEHBH 1aveEl | s

possi blyg todraw fresh.ai,r into . the. room rf.qrmn LI .wWhile
i nt rodu2§ nnglrsees afofeﬁsra f%g}erﬁgéu%éoéhma -lggﬁa’ipﬁ?%ﬁgsds ’bﬁ‘g“gb" f;rlfg ?ﬁ%&{lﬁgéﬁl r
condi tioni ngep@iti on provided in the supply air channel A 25 It should be
noted that each of the nodifications of the heat exchanger unit according

to the above- descThdidobk bdbrotigkedipmirht canbdmoappifidentlprédicedsenhomche
enbodi ment. Industrial Applicability Wth the use of the heat exchanger
uni t accor didegouncomponpemsant rédwedmodoply BY performing ventilation alone, but

also by using the deodorization portion Ul. That is, the heat exchanger unit 1 of
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It is possible with a single inpeller to produce airflows in tw channel s,
I ncl udi ng a channel for the air sucked fromone suction inlet side and a
channel far the air sucked fromthe other suction inlet side, thus saving
space even for a heat exchanger unit provided with a supplenentary
function. 5 -38 CLAIMS 1. A heat exchanger unit (1) that perforns heat
exchange ventilation with a supply air channel (A) flow ng froman outdoor

space (SO tgleaab&ved&e%lﬁ@s&% e hath ﬁxia%mna?igrogmmae{mﬁ@ f1ow ng

fromthe indoor space to the 5 outdoor space , conprising: a first
suppl ement ar yugplétht@fy BiRicbhomnidnity fidtdionRch @k fite Gpticat deddbdi saticipotioh a
first supplenmentary function channel (C) linked to at |east the indoor
space (S|) ahd, prafisctiod especially tn asityatodn wihetreit it &idfisulypd ympravecthammdgdor( A)
or the exhaust ,air channel (B); .and 10 a first blow ng portion (4) that

i ncl udes a JPVBIUUBSIEIGNEY, by jaiisexhansden 107 APl Wers MEPuE deTows i nl et
and a second_suction inlet, wherein either the supply.air.channel., (A). or
fhe oxhadst sapboieiinafd Fisusde Srsedl v Pintrdon? 4RY o iy SRROF R
suppl enent ar ' e, ' is : | tihon inlet
side of the %Gifégg??dn‘g%lvl%g?n%S%gQ%aéiot%hg@Frlggg%%%%%éﬁﬁng39fatljl(rjlct I on
channel (C) dxhaptwon.ded at the second suction inlet side of the first
impeller (5). 2. The heat exchanger unit (1) according to claim1l, wherein
the first bl[@Wi ng portion (4) further includes a first casing (6) 20 that

houses the first ingpeller_(5), and . . .
I—rlrg'e, the fir(st )1rnpeller side-partition plate 53 and the first casing

10  side-partition plate 65 can be provided at any positions with respect to the
direction of the rotation shaft 13, This allows free adjustment of the flow rate
flowing through the left channel C41 at the left side of the first blowing portion 4
and the flow rate flowing through the right channel A41 at the right side.
Thereforé, it is possible to achieve an air volume according to users' requests, and

15  also to adjust the air volume according to the function of the optical deodorization
portion Ul.

(4]
In this embodiment, since the decomposition of the odorous components
in the indoor air is carried out using the photocatalyst at the optical deodorization

20  portion Ul, the decomposition performance tends not to deteriorate. For this
reason, a high deodorization performance can be maintained for a relatively long
period of time, as compared with other deodorization methods such as ozone
deodorization and activated carbon deodorization. Accordingly, it is possible to
reduce the time and effort for, or the number of times of, the maintenance of the

25 deodorizing catalyst.

[5]
In this embodiment, the air that is returned into the indoor space SI after
passing through the circulation channel C passes through the left channel C41 of

the first blowing portion 4 through which the air that has been subjected to heat
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wherein an interior of the first casing (6) is divided into a first space
(01 ) at the first suction inlet side of the first inpeller (5 and a
second space (02) at the second suction inlet side of the first inpeller
(5). 25 3. The heat exchanger unit (1) according to claim?2, wherein the
first inpeller (5) includes a first inpeller side-partition nmenber (53)
that divides an interior of the first inpeller (5 into the first space

hat di vi de of el ler (5 | .
it casi ng S Hks SRRRIO Rhee B8 NI R 4 DEoddgBl S B LAS dhBF s @

ci rcuntf er enceiref ikl st il p£2R1020p16R) 53 nd e filNickyinglsi@dLpaHtdin plate 65,
circunference of the first inpeller side-partition nmenber (53). 4. The heat
exchanger unithe @it)thatcleasrghimgl d0loct heanis selt oMtanad thetihdobr sisicei Stpeitheut
side-partition nenber (53) and the first casing side-partition nmenber (65)
are freely mS$eamieg injoihg opisisiorispees $Q. tTherefiorache dndesr tampsrauieothaggss t

(13) of the first inpelle 5).. 5. The heat _ exchanger unit (1 ording to
any one 0 cf’ﬁ]i"??ﬁ ngﬁlﬁsﬁd’li%t‘%mgrtg? RTSSAR! $1Pe lnFerﬁSgﬁ‘?lb?‘Vh(eB)tﬁ? Fl;‘{f?ﬁﬁgg‘”%g pai r
of annul ar - - ) . Lur al | : . fdLsposed on a
ci rcunf ereng_gggg&gg(lgéﬁ}%?%d ?%%Bgﬁh% %rr n@n%%?c_s}p{hggié ﬂ%ﬁhﬁg@)ﬁ_ﬂé eat
exchanger unhtattdwchagsed ?415395 hRd #WYai2N€ pBscl tRidizh khé QireulalndRhaeNCtdie
first supplenentary function channel (Cf is a channel that draws air of the
i ndoor spacethablppraord returns the air into the indoor space (SlI) after
performng air conditioning. 7. The heat exchanger unit (1) according to

any one of clfins 1 to 6, 20 wherein the first suppl enentary function

portion 1(0U1) I ncl u?ﬁlss ee};[lb(l)cﬁgnseglt is configured such that the first blowing portion 4, the

second blowing portion 7 and the fan motor 11 share the same rotation shaft 13.
Accordingly, it is possible by a single fan motor 11 to rotate the two blowing
portions, the first blowing portion 4 and the second blowing portion 7. Therefore,
it is possible to suppress an increase in the number of parts without the need to
15 provide a driving portion separately for each blowing portion, thus achieving a
simplified configuration. It is also possible to achieve a compact heat exchanger
unit 1.
Modifications of the Heat Exchanger Unit According to the First
Embodiment of the Present Invention
20 [A]

In the above-described embodiment, the circulation channel C is
provided with the optical deodorization portion U1, and odors in the indoor air are
reduced with the photocatalyst. However, the circulation channel C may
alternatively be provided with a humidification portion including a moisture

25  absorbing-desorbing agent for absorbing and desorbing moisture, and the indoor
air may be humidified with this humidification portion. In this case, the indoor
space can be made comfortable both in terms of ventilation and humidification.

Alternatively, the circulation channel C may be provided with an air

purification portion that reduces harmful constituents contained in the indoor air,
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one selected froma deodorization portion that reduces odorous conponents

I n the indoor space (SlI), an air purification portion that reduces harnful
conponents in the indoor space (SI) and a hum dification portion that

i ncreases noisture in the indoor space (SlI). 25 8. The heat exchanger unit
(1) according to any one of clains 1 to 7, further conprising a second

bl owi ng portion (7) that includes a second inpeller (8) sharing a rotation

shaft (13) with,the first inpeller .40, .9 The heat exch 1§ |t
(D) acsor ti ngd PicRapht & R EREMU thin airmne B eE o RSN H .
doubl e-suct i g {hUBEr sHRYIAH bR rhadeSLomtiidbdl bbil &l teARY of VIRERMDLSML dipn
inlet, further conpri'sing a second supplenentary function portion (U2) that
5 perforns apiirifieatéhd.i oning with a second suppl enentary function channel
(D) linked to at |east the indoor space (SI) and provided either at the
first suctiolBlinlet side of the second inpeller (8) or at the second
suction inlet side of the second inpeller ( Ttﬂe heat exchanger

8). 10 10.

unit (1) daccordi ngInttBe@IbaV‘Fnd%ch?é’r%Pho‘ilﬁ’ee“é’e‘?ﬂﬂﬁdh‘b%é%i §VpRE PPOHN 7)
further includes, a.seeond casing ,(9) t.hat houses th ond . npel | 8),
and wherein 131%1’9 dg éﬁff §qudfnﬂeﬂ§r g‘él%c#fﬁ& ggipﬁﬁte(%é)Ofit@%ﬁrgfalégel:ler{t%a%ﬂ%(rd
space (03) £ . A |alset S f | ;eand
fourth spacgﬁrlsgb%d% Eii:e ﬁghgg@yﬁg %uocﬁpgﬁrfinﬁagﬂ[%%ggl‘elﬁ?gf?v%xggﬁélgﬁg%gﬁhga

i mpel | er (8)5, thd seddrideiaipediee Bange be pabvided withatsepmtd mnipalldraide-patitiorge
ventilation with a supply air channel (A) flow ng froman outdoor space
(SO to an iplaieof! sphthe (e6bhd aasing ¥ mandeqrovided cridinaskcem) cddingv ng from

t he i ndopqQr space to the 20 .outdoor space . (SO, .cogpr sing;.
?8 s?ge-palgt%c?n plate 72 a%so in the secondob owir(lg p)ortlon . éy dlqumg the

Q

interior of the second blowing portion 7 into a third space O3, which is one space
in the direction of the rotation shaft, and a fourth space O4, which is the opposite
space, it is possible to form an additional circulation channel D and to provide this
additional circulation .ch'annel D with an optical deodorization portion U2. In this
15 modification, this circulation channel D forms an air flow channel by a circulation
suction inlet D1 that draws the air from the indoor space SI and a circulation
channel D2 that returns the air that has been air-conditioned with a different
supplementary function portion U2 into the indoor space S
Thus, even though the heat exchanger unit 1 is further provided with the
20 circulation channel C and the circulation channel D in this way, in addition to two
channels that perform heat exchange ventilation, it is possible to employ the first
blowing portion 4 and the second blowing portion 7 that can blow two streams of
air while suppressing the mixing of them. Accordingly, the first blowing portion
4 can suppress the mixing of the air flowing through one of the supply air channel
25 A and the exhaust air channel B in which heat exchange ventilation is performed
and the air flowing through the circulation channel C being located in the vicinity
of that one channel and in which air conditioning is performed. The second
blowing portion 7 can suppress the mixing of the air flowing through the other of

the supply air channel A and the exhaust air channel B in which heat exchange
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a supply air blow ng portion (4) that draws air of the outdoor space (SO
into the supply air channel (A) and sends out the air to the indoor space
(Sl); and a supplenentary function portion (Ul) that perfornms another air
conditioning different fromthe heat exchange ventilation, using the supply
air 25 blowing portion (4). 12. The heat exchanger unit (1) according to
claim1l, wherein the supply air blow ng portion (4) includes a

N o7 N oy R ARES i hefPimediing &k Gowing ibropeh phe irsulation Fhaamel S REREN |/

Elgg NI/' fo NI p/ NchQ/dNﬁ/th@/vMIh%H&"kﬁﬂ'o%&“cﬂa'ﬂhel’ AR DY Wwhiiy NNt pohb i idnpi Nty Np/ NI

: AJ) 0s" " " Ch S99 19884, Xlelor ebvAf c\a]nda]toa]usaild:)ahe(ae]ssa]yaa]ma]flda]acnaz]lc-a]@&:]r(gaf]ana] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Y&E&&&3' (B%R) )).C*++=, O
| SEpPRYFL d‘@@amm@mgca sUppiqroenen] BulcERpqIrHan vdjeesgddifiendlin] ca] ca]

gg]zggkggggil@g%c@l}g 1 at e ngel‘ ﬁg%tcla\lqtﬁ]acs%lj ?e]rg aﬂt )JI(I:Jnctlon such a need to
We<<<f="A===-.22272
a] ca] ca] ca] c:?t]s cg % E’( Qf ca tgg%g%gilﬁg] c@})@%%g@&w%vﬁgggb ca] C

DEGH#Kc KQLL LG &) H%M& %r@}ll}lé(%f"aﬂ_\zﬂli‘lél]s redigdkahfiRingadfodkma] cal cal ca] c

a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]lca]cal Ajl]* v m

" " aAaTaaaa/ dédubvbigty, ahel hidirdostd Kot L(mqkﬁnahM\]scb&] madc edmaklftoaiccalbaiitdal] c ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca].ca!xjl

Anf mopx st uu@@dttz‘]@{l]y}l}l}w&lﬁﬂrwybé}@ fuypteserdpaiuagiioas. csa]nelafldféa]‘félaﬁlta]léaq <E:§
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AR it Jeéqéfb ok g e SRl i b EPERbEa] Cal cal oa] cal ca] ca)
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] ca] ca] ca] ca] ca] cal] ca] caj] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]c

a] ca] cal] Ca]m(ahﬁ){aﬂérfx BA) can also be selectably added to the above-described circulation
S¥%o0X}xsnid_Z]]]ca] ca] ca] ca]ca] ca] calca]ca]ca]ca]ca]ca]calca]ca]ca]ca]calca
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o ca) cal oa] CATEL ca e ELf R e ffh? igeicocth igsiseieantcn

8\ 888/ 999) : Air¢ulation channel D. This enables multiple functions of air conditioning, such

; <I <<<==g=}xsnid_Z]]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caksuntdlptiahcddainlizalioaland healid ] cajona g beperformab SirDHARED AFBUBBB*
C2CgCCC$DqDDE) EbEEE" FuF} xsni d_Z] ] ]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] dAFEADEa]cia|ROSION EnpHE AT cRgTE L0 élaf]p ]D kaindgpE S ViFEIRERiGH: HHHI Bl

Lo RS o, G S Bl

OP_6| Z8! S1044 V& Lha For PEA%-YUn'dirddridiny oP MR Shdebt, HMnSE AW Wi s d¥cts.

However, it is also possible to form the channels by providing a partition plate in
each portion, instead of by providing such ducts.
[C]

25 In the above-described embodiment, the first impeller side-partition plate
53 and the first casing side-partition plate 65 are provided such that the edges of
the partition plates are in close proximity with each other. However, as shown in
Fig. 6, it is possible to dispose a groove-shaped member 66 on the first casing

side-partition plate 65 so as to surround the outer circumferential edge 56 of the
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$100& ()- 10% U& ()-6k20 z[<!'li3!10% U& ()-Ms, $10%
U& ()-j! 6, $109& ()-j!x! $10% 1& ()-! ! $1008JU& ()-$10% +& ()-0 st u v 1 p
{Y: 1$109%& ()-! $10%F& ()-!$10%[c[ & ()-!$10%x& ()- 10 U 10 U 10 Uf; 10%

U& ()-p {Y:{Y:!l,:$10%& ()-Mol,:$10%[& ()-M

"9$109aW7& ()-!"9$109%& ()-P"1096& ()-!P"109%77& ()-:>?@J~_=!! P$109%& ()-| S#1

0%&' ()-7!1S#10%& ()-7 10 10 10<10%& ()-3

109& () - MI-~) E['s?”fmilel?lleg'g}l%@:p(’i}tﬂign )pﬁllg%g‘ ("J)His Irésu)léjig%ﬂﬁ‘lzzggfshaped gap
extending axially and radially between the outer circumferential edge 56 of the
first impeller side-partition plate 53 and this groove-shaped member 66, giving a
configuration that suppresses passage of air. Accordingly, it is possible to prevent
5  air from traveling between the left channel C41 and the right channel A42 more
effectively.

The same effect as described above can also be achieved by disposing this
groove-shaped member on the first impeller side-partition plate 53 side.

Furthermore, the same effect as described above can also be achieved by

10  disposing this groove-shaped member on the second impeller side-partition plate
71 or on the second casing side-partition plate 72 in the above-described
modification (B).

(D]

In the above-described embodiment, the first blowing portion 4 is

15  provided at a position through which the heat-exchanged air passes in the supply
air channel A. However, it may be provided at a position through which air that
has not been heat-exchanged passes through in the supply air channe!l A. The
second blowing portion 7 may be provided at a position through which the
heat-exchanged air passes in the exhaust air channel B.

20 [E]

In the above-described embodiment, the circulation discharge outlet C2
and the supply air discharge outlet A2 are separated from each other by the
discharge outlet side-partition plate 65b. However, the circulation discharge
outlet C2 and the supply air discharge outlet A2 do not have to be separated. This

25 15 because the air discharged from these outlets will be mixed in the indoor space
SI as the air entering the indoor space SI in either case, thus achieving the same
effect as that of the above-described embodiment.

(F]

In the above-described embodiment, the first impeller 5 and the second
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case, even when air exhaustion is not performed, it is possible to draw fresh,
purified air into the room by performing only air supply and circulation of the
15 indoor air.
In, for example, a configuration in which the first blowing portion 4 is
provided in the supply air channel A and the second blowing portion 7 is provided
50 as to extend across both the exhaust air channel B and the circulation channel
C, unlike the configuration of the above-described embodiment, it is possible to
20  perform, for example, only air supply, or only air exhaustion and the circulation
of the indoor air, by controlling the on-off state of each impeller separately. In
this case, even when air exhaustion and the circulation of the indoor air are not
performed, it is possible to draw fresh air into the room by performing air supply.
In, for example, a configuration in which the first blowing portion 4 is
25  provided in the circulation channel C and the second blowing portion 7 is
provided so as to extend across both the supply air channel A and the exhaust air
channel B, unlike the configuration of the above-described embodiment, it is also

possible to perform only the circulation of the indoor air, or only air exhaustion

and air supply, by controlling the on-off state of each impeller separately. In this
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10  controlling the operation such that the volume of supply air exceeds that of
exhaust air so as to prevent a negative pressure from occurring in the room.
[G]
In the above-described embodiment, a heat exchanger unit 1 including no
particular air conditioning equipment in the supply air‘channel A is described as
15 an example. However, the present invention is not limited to this, and may have
a configuration in which an air conditioning portion having another air
conditioning function different from the optical deodorization function of the
optical deodorization portion Ul is provided in the supply air channel A.
Alternatively, an air conditioning portion having the same function as the optical
20  deodorization function may be provided. For example, the invention may be
provided with the function of generating negative ions or the function of
aromatizing the air to be air-conditioned, in addition to the above-described
humidification/dehumidification function, deodorization function or the function
of removing bacteria and viruses. Thus, even though the heat exchanger unit is
25  provided with the heat exchange ventilation function, the optical deodorization
function (or a different function) and another air conditioning function, it is
possible to save space by forming two airflows with the above-described
double-suction first impeller 5.

In the present modification [G], the rotation of the impellers may be
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the above-described modification [F]. In this case, the air conditioning portion
that is additionally provided in the supply air channel A can also be on-off
5  controlled separately.

In this case, it is possible to control the operation of the impellers as
needed. For example, operating only one of the impellers or both impellers, by
forming the channels such that the main three air conditioning functions,
including the heat exchange ventilation by air supply and air exhaustion, the air

10 conditioning portion in the supply air channel A and the optical deodorization
portion Ul in the circulation channel C, are assigned to the first impeller 5 and the
second impeller 8 according to the target specifications.

[H]

It is also possible to adopt a configuration that al_lows-humidity control

15 through dehumidification and humidification by disposing a desiccant made of
zeolite or the like that has excellent moisture absorbing-desorbing properties such
that it extends across both the exhaust air channel B and the supply air channel A,
By adopting this configuration, it is possible to perform humidity control through
dehumidification and humidification, in addition to heat exchange between the air

20  ofthe supply air channel A and the air of the exhaust air channel B, giving a more
comfortable indoor environment. For example, if dry air is needed to be drawn
into the room, the moisture in the air flowing through the supply air channel A is
absorbed in a portion of a disc-shaped moisture absorbing roller using zeolite, and
this roller is rotated to move the portion that has absorbed moisture into the

25  exhaust air channel B. Then, the portion that has absorbed moisture is passed
through the exhaust air channel B while heating the air flowing through the
channel. Accordingly, air with high moisture content is released to the outside

and air with low moisture content is supplied into the room. The opposite of this

can also be performed. By performing heat exchange ventilation in combination
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above-described desiccant so as to extend across both the exhaust air channel B

and the circulation channel C.
5 [N
The heat exchanger unit 1 according to the above-described embodiment

can be applied to a ceiling-embedded type device, such as one in which the supply
air discharge outlet A2 and the exhaust air suction inlet B1 are formed in the
ceiling of the room. The heat exchanger unit 1 of the above-described

10 embodiment may be installed in combination with and driven in association with
an air conditioning device and the like, or may be driven separately with the air
conditioning device. It can also be applied to a heat exchange apparatus that is
installed singularly in a room or the like where no air conditioning device is

7 provided. |

15 Second Embodiment

Here, a heat exchanger unit 100 according to a second embodiment shown
in Fig. 8 is described. The heat exchanger unit 100 is different from the heat
exchanger unit 1 according to the above-described first embodiment in the
following respects. Fig. 8 is a cross-sectional conceptual view of the heat

20 exchanger unit 100 through a plane that is in parallel with a plane of a ceiling or
the like, when installed in a ceiling or the like in the room, and for a better
understanding of the concept, channels are shown as ducts. However, it is also
possible to form the channels by providing a partition plate in each portion,
instead of by providing such ducts. For example, the heat exchanger unit 100 is

25  installed such that a panel portion 102 and four openings A2, B1, C1, and C2 that
are provided in the panel portion 102 can be viewed when looking up to the
ceiling in the room. Here, the air of the outdoor space SO is drawn from the
supply air suction inlet A1, then heat-exchanged by the heat exchange element 2,

and released from the supply air discharge outlet A2 into the indoor space SI. The
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heat-exchanged by the heat exchange element 2, and released from the exhaust air
discharge outlet B2 into the outdoor space SO. Moreover, the air of the indoor
space SI is drawn from the circulation suction inlet C1, then has odor reduced

5  with the optical deodorization portion Ul, and released from the circulation
discharge outlet C2 into the indoor space SI again. In this second embodiment,
the supplementary function portion Ul can also be any of the optical
deodorization portion, the humidification pertion, the air purification portion and
the like.

10 In the above-described embodiment, the supply air channel A, the exhaust
air channel B and the circulation channel C are not provided with an air filter that
removes dust and the like from air. However, in the second embodiment, the
supply air channel A, the exhaust air channel B and the circulation channel C are
provided with such air filters 104,105 and 106. Accordingly, the contami_nat_ioh in

15  the outside air drawn into the indoor space SI can be reduced with the air filter
104 in the supply air channel A. The contamination in the air to be released into
the outdoor space SO can also be reduced with the air filter 105 in the exhaust air
channel B. Moreover, the contamination in the air drawn from the indoor space SI
can be reduced with the air filter 106 in the circulation channel C, thereby

20  decreasing the load applied to the optical deodorization portion Ul.

In the above-described embodiment, the first blowing portion 4 is
provided so as to extend across both the supply air channel A and the circulation
channel C. However, it is also possible to employ a configuration in which the
first blowing portion 4 is provided so as to extend across both the exhaust air

25  channel B and the circulation channel C as in the heat exchanger unit 100 shown
in Fig. 8. This heat exchanger unit 100 is configured such that, of the two divided
spaces O] and O2 in the first blowing portion 4, the space O1 is included in the
exhaust air channel B and the space O2 is included in the circulation channel C.

In the above-described embodiment, the optical deodorization portion Ul
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That is, instead of a configuration in which the air of the indoor space Sl is
air-conditioned with the supplementary function portion U1 after it is drawn from
the circulation suction inlet C1 and before it passes through the first blowing
portion 4, it is possible to employ a configuration in which the air of the indoor
space SI is air-conditioned with the supplementary function portion Ul after it
passes through the first blowing portion 4 and immediately before it is released
from the circulation discharge outlet C2 into the indoor space SI again. In this
case, the condition of the air passing through in the vicinity of the devices such as
the first blowing portion 4 can be made similar to that of the air of the indoor
space SI passing through in the vicinity of the circulation discharge outlet C2.
Accordingly, even when there is a possibility that the air that has been
air-conditioned with the supplementary function portion Ul may cause
deterioration of the devices such as the first blowing portion 4 owing to the
properties of the supplementary function portion U1, it is possible to reduce such
possibility of causing deterioration in the heat exchanger unit 100 according to
the second embodiment.

For example, if the humidification portion is provided between the
circulation suction inlet C1 and the first blowing portion 4 when the
humidification portion is used as the supplementary function portion Ul,
humidified air containing moisture will pass through in the vicinity of the devices
such as the first blowing portion 4, resulting in a possibility of causing
deterioration of the devices such as the first blowing portion 4. In the heat
exchanger unit 100 of the second embodiment, however, the supplementary

function portion is provided between the first blowing portion 4 and the
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the first blowing portion 4, thus reducing the possibility of causing deterioration

of the devices such as the first blowing portion 4.

In the heat exchanger unit | of the above-described embodiment, the flow
directions of the two channels passing through the heat exchanger element 2 do
not intersect with each other, as shown in Fig. 1. However, the flow directions of
the two channels passing through the heat exchanger element 2 may be provided
in a substantially orthogonal relationship with each other, as in the heat exchanger
unit 100 shown in Fig. 8.

In the heat exchanger unit 1 of the above-described embodiment, the heat
exchanger element 2 is provided such that the sides of the heat exchanger element
2 are substantially parallel with the corresponding diagonals of the heat
exchanger casing 3 having a substantially quadrangular shape, as shown in Fig. 1.
However, the heat exchanger element 2 may be provided such that the sides of the
heat exchanger element 2 are substantially parallel with the cotresponding sides
of the heat exchanger casing 103 having a substantially quadrangular shape, as in
the heat exchanger unit 100 of the second embodiment shown in Fig. 8.
Accordingly, it is possible to readily house the heat exchanger element 2 in the
heat exchanger casing 103, and also to achieve a greater space saving.

In the heat exchanger unit 1 of the above-described embodiment, a
double-suction configuration is employed not only for the first blowing portion 4,
but also for the second blowing portion 7a. However, a single-suction
configuration may be employed for the second blowing portion 7, as in the heat
exchanger unit 100 shown in Fig. 8. It is possible also in this case to achieve the
same effect as that of the above-described embodiment.

Except for the above-described aspects, the configuration of the heat
exchanger unit 100 is the same as that of the heat exchanger unit 1 of the

above-described embodiment.
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[A]
In the second embodiment described above, the first impeller 5 and the
second impeller 8 are configured such that they are simultaneously rotated about
5  the same shaft by the fan motor 11. Here, the first impeller 5 and the second
impeller 8 can also be configured such that they have different numbers of

revolution per unit time, for example, by varying the number of the teeth of the

gears used for the impellers.

On the other hand, instead of controlling the rotation of the two impellers
10 by asingle fan motor 11 as in the above-described embodiment, the rotation of the
impellers may be separately controlled by two fan motors, for example, by
separately providing a fan motor for rotating the first impeller 5 and a fan motor
for rotating the second impeller 8. This permits separate and independent on-off
~ control of each impeller. Other aspects can be achieved in the same way as in the
15 modification (F) of the heat exchanger unit of the above-described first
embodiment.

When controlling the operation of the impeller that performs air supply
and the impeller that performs air exhaustion by separate fan motors as described
above, it is possible to achieve measures against sick house syndrome and other

20 improvements for the indoor environment more effectively by, for example,
controlling the operation such that the volume of supply air exceeds that of
exhaust air so as to prevent a negative pressure from occurring in the room.

[B]

In the heat exchanger unit 100 of the above-described second

25 embodiment, the air filter 104 is provided as the air conditioning function in the
supply air channel A, and the contamination in the outside air to be drawn into the
indoor space Sl is reduced. However, the present invention is not limited to this,
and may have a configuration in which an air conditioning portion having another

air conditioning function different from the optical deodorization function of the
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10} 10}!'i.}[ AHGrnatively, an air condltlomng portion having the same function as the optical
deodorization function may be provided. For example, the invention may be
provided with the function of generating negative ions or the function of
5  aromatizing the air to be air-conditioned, in addition to the above-described
humidification/dehumidification function, deodorization function or the function
of removing bacteria and viruses. Thus, even though the heat exchanger unit is
provided with the heat exchange ventilation function, the optical deodorization
function (or a different function) and another air conditioning function, it is
10  possible to save space by forming two airflows with the above-described
double-suction first impeller 5.

Also in the present modification [B], the rotation of the impellers may be
controlled by two separate fan motors by separately providing a fan motor for
rotatihg the first impeller 5 and a fan motor for rotating the second impeller 8, as

15 described in the above-described modification A. In this case, the air
conditioning portion that is additionally provided in the supply air channel A can
also be on-off controlled separately.

In addition, it is possible to perform, for example, only air supply, or only
air exhaustion and the circulation of the indoor air, by controlling the on-off state

20  of each impeller separately. In this case, even when air exhaustion and the
circulation of the indoor air are not performed, it is possible to draw fresh air into
the room by performing air supply, while introducing fresh air that has been
air-conditioned by operating the air conditioning portion provided in the supply
air channel A,

25 It should be noted that each of the modifications of the heat exchanger

unit according to the above-described first embodiment can be applied to this

second embodiment.

Industrial Applicability

With the use of the heat exchanger unit according to the present invention,
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sucked from the other suction inlet side, thus saving space even for a heat

exchanger unit provided with a supplementary function.
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I A heat exchanger unit (1) that performs heat exchange ventilation
with a supply air channel (A) flowing from an outdoor space (SO} to an indoor
space (SI) and an exhaust air channel (B) flowing from the indoor space (SI) to the
5 outdoor space (SO), comprising:
a first supplementary function portion (U1) that performs air
conditioning with a first supplementary function channel (C) linked to at least the
indoor space (SI) and provided in a vicinity of either the supply air channel (A) or
the exhaust air channel (B); and
10 a first blowing portion (4) that includes a double-suction first impeller (5)
having a first suction inlet and a second suction inlet,
wherein either the supply air channel (A) or the exhaust air channel (B)
that is provided in a vicinity of the first supplementary function channel (C) is

provided at the first suction inlet side of the first impeller (5), and the first

15 supplementary function channel (C) is provided at the second suction inlet side of

the first impeller (5).

2. The heat exchanger unit (1) according to claim 1,

wherein the first blowing portion (4) further includes a first casing (6)

20  that houses the first impeller (5), and

wherein an interior of the first casing (6) is divided into a first space (O1)
at the first suction inlet side of the first impeller (5) and a second space (O2) at the

second suction inlet side of the first impeller (5).

25 3. The heat exchanger unit (1) according to claim 2,
wherein the first impeller (5) includes a first impeller side-partition
member (53) that divides an interior of the first impeller (5) into the first space

{O1) and the second space (02), and

wherein the first casing (6) includes a first casing side-partition member
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4. he heat exchanger unit (1) according to claim 3,
o wherein the first impeller side-partition member (53) and the first casing
side-partition member (65) are freely movable to any positions in the direction of

a rotation shaft (13) of the first impeller (5).

5. The heat exchanger unit (1) according to any one of claims 1 to 4,
10 wherein the first impeller (5) includes a pair of annular members (51a,
51b) and a plurality of blades (52) disposed on a circumference so as to join the

annular members together.

6. The heat exchanger unit (1) according to any one of claims 1 to 5,
15 wherein the first supplementary function channel (C) is a channel that

draws air of the indoor space (SI) and returns the air into the indoor space (SI)

after performing air conditioning.

7. The heat exchanger unit (1) according to any one of claims 1 to 6,
20 wherein the first supplementary function portion (U1) includes at least
one selected from a deodorization portion that reduces odorous components in the
indoor space (SI), an air purification portion that reduces harmful components in
the indoor space (SI) and a humidification portion that increases moisture in the
indoor space (SI).
25

8. The heat exchanger unit (1) according to any one of claims 1 to 7,
further comprising a second blowing pertion (7) that includes a second impeller

(8) sharing a rotation shaft (13) with the first impeller (5).
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side of the second 1mpeller (8) or at the second suction inlet side of the second

impeller (8).

10 10. The heat exchanger unit (1)} according to claim 9,
wherein the second blowing portion (7) further includes a second casing
(%) that houses the second impeller (8), and
wherein an interior of the second casing (9) is divided into a third space
(O3) at the first suction inlet side _ofthe second impeller (8) and a fourth space

15  (O4) at the second suction inlet side of the second impeller (8).

I1. A heat exchanger unit (1) that performs heat exchange ventilation
with a supply air channel (A) flowing from an outdoor space (SO) to an indoor
space (SI}) and an exhaust air channel (B) flowing from the indoor space (SI) to the

20  outdoor space (SO), comprising:

a supply air blowing portion (4) that draws air of the outdoor space (SO)
into the supply air channel (A) and sends out the air to the indoor space (SI); and

a supplementary function portion (U1) that performs another air

conditioning different from the heat exchange ventilation, using the supply air

25  blowing portion (4).

12, The heat exchanger unit (1) according to claim 11,
wherein the supply air blowing portion (4) includes a double-suction
impeller (5).
30
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