1 3 May 2006 Al R CONDI TI ONI NG APPARATUS TECHNI CAL FI ELD The present _
invention relates to air conditioning apparatuses and nore particularly to
5 an air conditioning apparatus of thel desiccant type whicly@apiongs an
adsorption elenent conprising a humdity adjusting side passageway capabl e
of noisture adsorption by passage of adsorption air and noisture

desorption by passage of Aﬁgwﬁﬂgﬁj% & ABPARA | ing side passageway

t hrough whi ch cool i ng air passes sorption o eat of adsorption
generated during the adsorption in the humdity adjusting side passageway.
10 BACKGROUND ART Air conditioning apparatuses capabl e of providing
so-cal l ed desiccant air conditioning have been known in the prior art.

Such a JEBCHNMHGATRFIEEBNdi tioni ng apparatus is so configured as to perform
air conditioning by controlling the humdity |level of air for supply to

i ndoor spac&he prEbent dleenticandlatas to aoadiditionnigngppappaeatnsmhaspaonsgdriyuot i onal
15 equi pnent including an adsorption elenent, a heater, a cooler et cetera.

The 3dsoffil Bshdite i RSpaPRLS 6 1 deBL&nt! f;@eaﬂﬁ@ﬁ @;tn'Fmsré desaspbliiacbyepassage
of adsorption air or Tregeneration air. For exanple, Japanese Patent Kokai

Publ catdg iy § IAAIE SRLiOSTR bRERAy A SO HANDARARALR S,

-errp_l oyi ng T sorpti ot ts o . descyl bec .
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regeneration of the other adsorption elenment by regeneration air and a
second sidatrptipmgsnierated duringahe adrorpiigs on pieihomiditeadivatingiskle passgeeneayat ed by
regeneration air sinultaneously with adsorption of noisture contained in
25 adsorpACKIGROUNIY AIRIE ot her adsorption elenment. 2 3 May 2006
Air conditioning apparatuses capable of providing so-called desiccant air conditioning
have been known in the prior art. Such a desiccant air conditioning apparatus is so
configured as to perform air conditioning by controlling the humidity level of air for
supply.to indoor spaces. The desiccant air conditioning apparatus has constructional
15  equipment including an adsorption element, a heater, a cooler et cetera. The adsorption
element performs moisture adsorption/desorption by passage of adsorption air or
regeneration air. For example, Japanese Patent Kokai Publication No. (1997)318127
describes an air conditioning apparatus employing two adsorption elements of the above-
described type. In this prior art air conditioning apparatus, either a dehumidified air stream
20 or a humidified air stream is continuously supplied to an indoor space by switching
between a first state in which moisture contained in adsorption air is adsorbed by one of
the adsorption éIements simultaneously with regeneration of the other adsorption element
by regeneration air and a second state in which one of the adsorption elements is

regenerated by regeneration air simultaneously with adsorption of moisture contained in -

25  adsorption air by the other adsorption element.




Apart fromthat, dehumdification of adsorption air by the adsorption

-~ element will give rise to generation of heat of adsorption. And, if the

adsorption air tenperature is raised,2this |owers adsor ptigpapgigsor mance.

To deal with this problem a technical proposal of cooling the adsorption

el ement by the use of cooling air has been made. 5 Such a type of

~adsor ption ,C n rovided MA a

i . acrgn S e ERERIGR B ARhgRRRAE Ry Th ab SR pReur P
regeneration air flows a cO0 |n si de passageway .t hr pugh mhlch cool i ng
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adsor pti on, generated when adsorption air passes through the humdity

adj ust i rigised, dbis perseragdswagtion peripsendse d obgalowith tngprablem, adedbnicelgoposal

above-descri bed air conditioning apparatus, adsorption air is forced to

flow thefawghng the absorptibid slemehiustthe gsesifdeolpassiniaviiyn afadé.he adsor pti on

el ement so that the adsorption air is dehumdified. Furthernore, the

adsorspti on 8héh 4 Hpe ofeism b él@rﬁeﬁtﬁw}ﬁélpis%de%oﬁb FORIRE alrQ ﬁ)"ép.ﬁlﬂvﬁho an
i ndoor space. In'this way, a cool |ng node of operatlon IS Ber formed. At
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carried out for a predeterm ned period of time, regenerating air, heated
to a hi ghis paECHRY A cofigwied Fe ek heat of adgerpion.tgsnetatss Whenoadsprptis air

hum dity adjusting side passageway. As a result, the adsorption elenent is
r egener gtaests tirOugntht hemedityaimstiop aide physagovayi isiabsrbrhgd appardiagages, out door
air serves as cooling air. Because of this, cooling efficiency is-|low
durimg hot I ikeedtevedadiibedni sindhioatmgSapparitus, alERpeRY aipriodoretd g Abe
probl em that heat of adsorption in the humdity adjusting side passageway

cannot hprough (BE hagidify §ﬁbétﬁfga§iﬁ9rp\iss‘3€é%ﬂ%fr of &fédadgofptﬁ)ﬁcaelﬁelﬁas%euhai t}e

adsorption “performance of the apparatus finally fall
adsorption air 1s dehumidified. Furthermore, the adsorption air thus dehumldlﬁed 1s cooled

by a cooler for supply to an indoor space. In this way, a cooling mode of operation is

performed. At this time, cooling air flows through the cooling side passageway of the

15  adsorption element, whereby the adsorption air is cooled. Thereafter, the cooling air is

discharged outdoors. In addition, when large amounts of moisture are adsorbed on the

adsorption element after the operation is carried out for a predetermined period of time,

regenerating air, heated to a high temperature by the heater, is forced to flow through the
humidity adjusting side passageway. As a result, the adsorption element is regenerated.

20 In the conventional air conditioning a;ﬁparatuses, outdoor air serves as cooling air,

- Because of this, cooling efficiency is low during hot climate conditions such as summer,

thereby producing the problem that heat of adsorption in the humidity adjusting side

- passageway cannot be coliected in satisfactory manner. And, in such a case, the adsorption

performance of the apparatus finally falls.




Bearing in mnd that the conventional air conditioning apparatuses suffer
the above-described drawbacks, enbodinments of the present invention can
~provide inproved cooling efficiencies in the case where aq3@gf§@m§ion

el enent, the tenperature of which is raised by heat of adsorption
generated when adsorption air flows through a hum dity adjusting side
passageway, is cooled by the use of cooling air. DI SCLOSURE OF | NVENTI ON
Enbodi mnents of the present invention may provide an air conditioning
apparatus in which roomair (RA), conditioned air (CA), or a mxed air (RA
+ 0A) whiBeprinedo ginddhitheopvsationst avf eAitignipg pIRARISF SR vesdsseripe) f | ows
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aspect o present I nventi-on, ere i's provi an alr ~ con I oni ng
appar at-usy t}mr@w drhetevmtdalscaﬂumdaanmltha ta@hperannt ohaﬂndhgsaalbndnbﬂhéay ofidj usting
si de passageway capable of noisture adsorption by passage of adsorption air

and noi sla@ﬁoﬁ’tlo’éle%eﬂFrﬁtlefl ofhgsy aﬁr%?%’ﬁ@ealbf flowsq dneieht ? obrraidiy” aAystineci¥f i ng si de

passage X& WAH LW & o fl&g L‘ﬁr passes for absorption of heat of
adsor pt :Ngnssgeng}rat gd duﬁhﬁg 3 Ol‘rptl on in the humdity adjusting side

passagev\MSCLOSUREpliT;NVi@NEION the hum dity | evel of which has been

adjusted int (gm dity adjusting side passageway of the adsorption
"element, to a mi AYEERs © %@?SBWF‘%HOH Ay RIOAgoM #georditioniae apHIBsdY of room

air (RA) wh}éh%naﬂm@gt doAMiidked afr'(@xff‘ of D0BUE B 18 K lidnts 2dinktitaking side

passageway of the sorption el'emént, noisture contained In the adsorption
air may béroanisi:r(mnaudmmtolooﬂw (Oadﬁowmaughaimmpnon eﬁemmt asesaolirg airt he

adsorption ai ehum dified. At this tine, room flows, as
cooling air, iﬂh?ca FPeE G BISY ARpedti o dhereseaigRyERoB #his é\‘&‘élg?dp‘l“i?}ﬁ el ement

and heat c&itdm%nﬁ@)ép&gﬁ@s 4 ARQ r\x@&l'aﬂrhdgzﬁﬁ'tﬁ:rnaélﬁgen't My lg ahfﬂﬂﬁl&ii't)l Ydj@fthgIst | ng
si de passageway nay be collected by the <cooling air. In other words, if
t he t enpedapassagewdy admbdlepifinmistat rdiopticabg pessigge df@dtormion attsiod ploisome
desorption by passage of regencration air and a cooling side passageway through which
cooling air passes for absorption of heat of adsorption generated during the adsorption in the
humidity adjusting side passageway, for supplying air, the humidity level of which has been
adjusted in the humidity adjusting side passageway of the adsorption element, to an indoor
space, wherein said cooling air is composed of room air (RA).
When adsorption air flows through the humidity adjusting side passageway of the
adsorption element, moisture contained in the adsorption air may be adsorbed onto the
adsorption element. As a result, the adsorption air is dehumidified. At this time, room air

(RA) flows, as cooling air, through the cooling side passageway of the adsorption element,

and heat of




thereby resulting in a decrease in relative humdity, this nakes it
difficult for water vapor contained in the adsorption air to adsorb onto
the adsorption el ement. However, by virtue of the arrangenppt, bhmt heat of
adsorption may be absorbed by cooling air, the rise in adsorpt¥ air
tenperature may be suppressed, thereby securing an amount of nnlsture to be
adsorbed onto the adsorption el enent In the adsorption el enent, the
tenperature at the outlet side is hlgher than the tenperature at the inlet

side, which neans that the anpunt of npisture adsorbable at the outl et
si de conVeiMmUgRLensrated i e dnmidity gdivsting side prssaagway mayde seletddynthen  t he

descri bed,aphafi H%ﬁk?woﬁqu&Q%E%fup%&aggﬁﬂloﬁgﬁ if HRA I%)hﬁ?t' &'3850 lode to the

outl et side “becones sma ecuring an anoun ol S ure to be
adsor bed thekraby acktlitivgam 2 detrxge i tedmi]vaﬂmm(dRA)thﬁayakusedlm&SulcﬂmIWafbg vapdr i n the
above-described arr (a_gerrent iit may he possible to efficiently cool the

hum dity c%flﬂidt in e ads %éagé&%@ont? H‘ecf"é??ﬁé%opﬂﬁ’ﬁle% Hawevse byg@iefer e
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noi sture adsorption anmount of "the Ity adjusting si e passageway
i ncr easesir temegéwre may ibo suppressedpthetsby smohing o dohoawt sthndstgle tb be aiiorbedi ty

adj ustin assag S ha noi sture present in the humdity
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t he second problem solving neans Is characterized 1n at the cooling air
may be c@tﬁﬁpﬁos@d abthe oottt iside mmtanally(dfvh)mshas Kiayth @@6ars, Byacmrdmuaewnlﬁ t he use

of condi air A) as cooling air adsor, tlo el emen
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be  posSbilofed ndIMMERMEscERMoiah ImBSH bELSROESo bkdhgts. A so di scl osed is an
air conditioning apparatus char acterized in that it conprises a plurality

of adsorpti onIIeIatbinimnt sincearpdmi @r Gohf inguimed asocobliret aif in) the abbvesdesajbed ation in
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in comparison with the case where outdoor air (OA) is used as cooling air. On the other hand,

when the moisture adsorption amount of the humidity adjusting side passageway increases,

regeneration air may be made to flow through the humidity adjusting side passageway so that

moisture present in the humidity adjusting side passageway is discharged to the regeneration

air for regeneration of the adsorption element.

The air conditioning apparatus of the second problem solving means is characterized

in that the cooling air may be composed of conditioned air (CA).




the first adsorption elenent is carried out while sinultaneously cooling by
forcing cooling air to flow through a cooling side passageway of the first
adsorption elenent is carried out and, in addition, regeneg,%y%b@by
forcing regeneration air to flow through a humdity adjusting sid

passageway of the second adsorption e ement is carried out and (||) a
.second operation in which adsorption by forcing adsorption air to flow
through the hum dity adjusting side passageway of the second adsor ption

el ement is carried oyt whil SI mul t aneous|y coolin forcing cooling air

to flow throud® HHeRSIthnre Sf gandyicned s el & copheg %‘éd]éfn?jis%%%‘rﬂ?m% el enent
is carri ﬁﬂ%%tcoa@&j usﬁ%}a@%eﬁ"n@ Heﬁ%@ﬁ{aﬁtr%&ﬁ] SQXRI&?r@dng&lu%ﬁl?ﬁeg% gtion air

to fl ow rough the hum dity adjusting si assageway o Irst
adsorpt i posséaleemmoves:oclmgrpleédmametmrﬂmre execut ed in alternation. The air
condi tioni ng | east .two adsorption

3{1)%3{ f OVI ded wth
elenents and isefoped; is S%éhéff’ HOningAPPHANSY ?}e‘&ﬁéﬂ%{l’?‘o‘h C%EP@SE%‘? ri ed out
in alter Pﬁu}dh%nof hddofphigh Eﬂeﬁlfgﬂts ABGE Rbired A SREPE) Qrﬁm@&geﬁe&{ Inngnigper ati ons

for the first adsorption el enent may be carri ed | e a regeneration
oper at i ondsbrption bnefosmg:add)rad:&caurpo flow tlebuhraitiimidty edjusting dido pissagéway & ot her

hand, in_t second eratl on, cont |va 200 t.he first
oper at i of® 5%3@%051{1%?} A gyt 8[3@?%‘1111 uply o qwg bg%%ﬂ@%?&%%t i on

el ement Wy BEUERE bédhitlg QS paaéygle@aﬁof RYEREERLDHASh QBRGRLL OriddQfut 4dae i rst
adsorption elenent is carried out. And, the oOperation, in which either air

dehum di i addltlbly, reg¢s@atipniby foroing segenehation dir fd v thyough e yemiditpedjening sidsuppl i ed

i ndoor s, be executed,continuoysl Al sp .di sclosed is an air
condi t | PSRBT e FECCRh AFSREIEP ERAN 5 SR opt AILIhp SHPREPEAOE it 2

swi t chi nghize %Hﬁ:fcl}[btﬁ)m yOforciid haBiphen afr tBI fm ahapnehs hﬁﬁu&?%&a}@&ﬂgoad@' r

cooling air, regeneration air, is so configured as to swit
bet ween paseageways of thpsaceitd adporpiivg e!dn@nB Ecnamd ogpeilasinpitaippusthepotipebiat | | on of

the swt Ohé é 1Char1'r'tsgﬁo ngd b hf orci.n Idhe adsor pt |f(% el ement S i to rotate
t hr ough Seqine AT tg flow gh- a”cooling’ side passageway of the second adsorption

element is carried out and, in addition, regeneration by forcing regeneration air to flow

through the humidity adjusting side passageway of the first adsorption element is carried

out, are executed in alternation.

The air conditioning apparatus may be provided with at least two adsorption elements

and the first operation and the second operation are carried out in alternation. In the first

_ operation, adsorption and cooling operations for the first adsorption element may be carried

out while a regeneration operation for the second adsorption element is carried out. On the

‘other hand, in the second operation, contrary




The air conditioning apparatus may be provided with a sw tching nmechani sm
By virtue of the operation of the switching nechanism air flow channels
inthe air conditioning apparatus may be switched. In the sysy sgoadi tioning
appar atus descri bed above, at the tinme when swi tching between the first
operation and the second operation ig nade, the switching mechanism
operates and the adsorption elenents are rotated for a predeterm ned angle.
Al so disclosed is an air conditioning apparatus characterized in that it is
provided w t h a swi tching nechanismfor switching of flow channels of

adsor pt i #hthgiffst Oeeatllqnngdsawwn apfhcoolipg aprastions & thy secondagserptionoelemint i gur ed as
to switc t

exeout i o br Ryl 8 3bespRfioRop A Dt GRGHon ORALR RIMRL 01 on

el ement sofiti x&ut, il gpesiidn, onwhich myr ﬁﬂ&bﬁmﬁdﬁhﬁ bgiadsogio iof diphinfigifisppar at us may

be provided with a svm chi ng hanlsm Vi rtue of the operation of the
swi t chi nbegﬁ‘?fﬁa}tﬂﬁﬁis§ﬁlfp Fld??rﬁ\ﬁlaé’ 8 FFfepted ?C}ﬁ”{“}‘?@s %ir conditioning apparatus

may be switchggy, dléaloE&ﬁsaa!nranc&Hgli'tlBﬁlﬂé-'bﬁl)graﬁlg%{n@ét&ﬁeg%?Efa{ hed I%Qfa&? at the

time when swtching between the tirst ‘operation and secbnd operation

i s made, withe swihirghnevfanimmefoh switchingof o e icsinclfdf ddsaptidn airpcooligaigdsdr pt i on

el ements _are not rotated, i ot her vvorgi) thg% remain stationary. Al so
fyeerhtr

di scl osefFEFEraiAn aitrand G ‘?‘kils $pite Het epgraion aphthe seeend ¢ he
adsor pt | gftrath ARl drsmBbAREdhd LisRnoChiabhian Aisls bk dhd wsdhlist i ng si de

passageways pass conpletely through-the adsorption elenent in
t hi cknesslemeénse takiofaghiongh 4 pfredeteohingdhargle. cool i ng si de passageways pass

conpl etely through the adsorption el enent e radjal directi t her eof ;
and whil e cauiﬁ%é TORDE ARPATRIH TR “FBCPP"BpétSe"“ﬁ Hﬁ"}i‘%m ral axis,

adsor pt i GRudY¥r th Bﬁé’r@féﬂ%kfh@ sR AR hé R Nairl RfWOBnMTh Wi ofr RdiSHiANY Si de
passageway which is formed in a portion of the adsorption elenment is

carried aweragis mb/tbarswghﬁldy thluehamomﬂltzngnbypﬁawum degpribebaoivecpt dhicrtin f | ow
thr Oth %hgnos%lfﬂ!cﬁﬁg %é:t\gvge t e oper tioln antijl t %%gclog Iolg)f::?atyc\)/lntlsh mg ee thgléwfltgﬂng
mechanism operates and the adsorption ¢lements are rotated for a predetermined angle.
Also disclosed is an air conditioning apparatus characterized in that it is provided
with a switching mechanism for switching of flow channels of adsorption air, cooling air, and
regeneration air, and is so configured as to switch between the first operation and the second

operation by execution of the operation of the switching mechanism with the adsorption

clements fixed in position.




adj usting side passageway; and, in addition, regeneration by introducing
regeneration air into a humdity adjusting side passageway that is forned
in another portion of the adsorption elenent is carried oufp JE&G
adsorption el enent may be rotated continuously or may be rot a?ed
intermttently. An adsorption operatipn by introduction of adsorption air
into a humdity adjusting side passageway forned in a portion of the 3 May
2006 8 adsorption elenment may be carried out while rotating the adsorption
el ement and, at the sanme time, a cogling operation by forcing cooling air
to flow tIHF 8ligRrditionES) FPpRjatus way b%g@wsm;g}h B §witghingomechimign By vHMeRE hunidity
adj usti ngySid8HNASSE . . e . L
regeneratt'.i’lil or}i) oﬁeratﬁ%n Eg“‘?ﬁ%‘?@%&caém%h‘?‘gé%#%?l%ﬁr{gena‘}aﬁn glﬂﬁ%’%é %Jﬁﬁr&tr]rl?di ty
adj ust i ngnagi e swiprhsd dg etha yirf @haieiching) appreanizedesqtbel i dbovepfat thretine sdfept | on
el enent maﬁ be carried g@l,}t. Accor di ngFLy, adsorption may be carried out
si mul t andBliEEe BeWedy he ity oRFraAN e d F%F%ﬁ?emtwnaﬁdﬁ%‘%aﬁﬁesmcbﬁga second
aspect Of,dkhishY peRRE. AtRMERL e adsBFlidh dichndisQYe i e}, ONi ng
-appar at us,e pr osvic%ed with an a’gsoar p(?ﬁ)n efi?nerresnté gf\}lta?l%’gmﬁhﬁnﬁlg@gb&gdj usting
si de passagawsstiocapabl e of noi sture adsorption by passage of adsorption air
and noi sture sorption by, as%age of regeneratiqn air and a cooling side
passageway t hr 6IFgIisRFedys a OPgiHoning apparally sehprgpterized 4 et s adtorntignt  of
adsor pt i eRmIANRNRIRA MY LiRdiaS &N LadRay Biib R sRe padl ol Lo ddiyiSti ng
si de passageway,sgzifpor Isuppl yiang air, tge Jhumgcsli W |eg§‘é’ g% V\iﬂ gﬁgﬁgs been
adj ust ed tlirongbahe adsarpiion tlymend| ursthie nigicisiesievipadisatjewdyreof whild cholids sidpt i on
el enent, to an indoor ce, the aiy conditioning apparatus conprising: a
ol ur al | JES1EeRBEOPE FORPETS el o PRSI REh e ROBRARES POFTsw t chi ng
of flow haghfd Saghe ALSLRERbHANcGhEn HOPlatd Wodrits MGal ARIGREHAL BP a T,
wherein said cooling air i's conposed of conditioned air (CA), said air
condi ti offitleducppaeptig disinonhungditieatjeting bed¢ péssdgeway iwhidh ipffemad irom i n whi ch
Sldzgr Bté_!s 8‘2{8%@&% gisgxg)agrg ?]I%%]FIEtlig Ilar?ljegl o%to SiHuRX\IIICtOI?SEYO%%E c%oiri]nlén%yd If(;[erga dj usting
cooling air to flow through a cooling side passageway in association with the humidity
adjusting side passageway; and, in addition, regeneration by introducing regeneration air into

-2 humidity adjusting side passageway that is formed in another portion of the adsorption

element is carried out. The adsorption element may be rotated continuously or may be rotated

intermittently.

An adsorption operation by introduction of adsorption air into a humidity adjusting

side passageway formed in a portion of the




adsorption elenment is carried out while sinultaneously cooling by forcing
cooling air to flow through a cooling side passageway of said first
adsorption elenent is carried out and, in addition, regenesgbl

i goedOy

forcing regeneration air to flow through a hum dity adjusting Si
passageway of said second adsorption glement is carried out and (ii) a
second operation in which adsorption by forcing adsorption air to flow
through said hum dity adjusting side passageway of said second adsorption
el ement i ﬁﬁoca,rri ed out while sinmultaneously coolin forcing cooling air

ing by
to flow PRICRIGH clamen dpay by carigroy xdus gushiag thsadwomtign slepigpigandgaidhaemen
el ement  igScCakdoli Whio@ ¥ eordi i 4 4:00, rab d’f ' :
regeneratli g’n aior %&f Ilgwg}dtoﬁdﬁxoﬁku%ﬁﬁgéa%ugﬂaF?S(rxr]l%%i%{;%l agc&})%{skté?% ags)s%%ég}a ganésagevvay
of sai d fssoshticadwitrth¢ homdigh @fmtibg side gasapévey dayHe yaried 6ut Qand i, additien, execut ed
in alternation, .and said air cgndi tioning apparatus is_so configured as to
switch bt WEBRALY} qPFrton: by pledicingnregrreratign dirswioo p ity stdivsHng wide he
oper at i 0paQfociay FornRiM ih ChLME: PEABANSHRE 30 f Q& o oL 1 on
el enent SB?O greg"?%t% t hrough a B|golfledet erm ng)cli-lmgﬁg éelﬁénglgnsag %I?s?%ﬁg(ge {i S an air
- condi t i odicpgdiagipadatrpencirabecirded @ dinuitatchady doheirrcatyewith apereratiomi r i s
conposed of air as a result of heating of cooling air. A so disclosed is an
ai r condi t i onithgFcandpise atiths setoad aencet df tleedprpsantt ingentior, eheredig proeided popir air i s
.conposed of ..ail. a sult..of heati f copol i air. The.coqling air,
whi ch haSC%B%lg?\m%gl%pgﬁhgypr%g%r BT8R aggqﬁlé’ﬁte%&ema _Bllgp?t]ii%‘?'}&&'eﬁ‘g'r‘sé‘f‘ d in the
hum di ty st pasdapdvgy ThsbBleRTSSAGERAYsoRftioh B9 padSRr B lalRptdh AIFRRE moidiRY be
heated further to a higher level and may be used as regeneration air for
use in r elyampiion opaseee ©f seggepsBioptaiionnd & beqking side [passazewey diaregh whith a t hird
aspect -of {h nte 1 Ay ion, there is.provided,an ai.r, .conditioning '
appar at usﬁogfﬂ}r?go@{ %%%Sv{? rtaf?scgﬁgogaog(%lf %tto:%&ﬁsoéﬁﬁ %’ﬁéﬁ%ﬂ%%ce‘ihﬁl&g ik Q‘toi} "adj usti ng
side passRgrwityGaRsdtgaidelpasiRictiaill Br ag5RmPhirohe RYmidRp sRAerWhikdser ption

air and noisture o o
. been adjusted in said humidity adjusting side passageway of said adsorption element, to an

indoor space, the air conditioning apparatus comprising: a plurality of adsorption elements,
and a switching mechanism for switching of flow channels of adsorption air, cooling air, and

regeneration air, wherein said cooling air is composed of conditioned air (CA), said air

conditioning apparatus is configured so that (i) a first operation in which adsorption by
forcing adsorption air to flow through a humidity adjusting side passageway of said first
adsorption element is carried out while simultaneously cooling by forcing cooling air to flow
through a cooling side passageway of said first adsorption element is carried out and, in
addition, regeneration by forcing regeneration air to flow through a humidity adjusting side
passageway of said second adsorption element is carried out and (ii) a second operation in
which adsorption by forcing adsorption air to flow through said humidity adjusting side
passageway of said second adsorption element is carried out while simultaneously cooling by
forcing cooling air to flow through a cooling side passageway of said second adsorption
element is carried out and, in addition, regeneration by forcing regeneration air to flow

through said humidity adjusting side passageway of said first adsorption element is carried




desorption by passage of regeneration air and a cooling side passageway

t hrough which cooling air passes for absorption of heat of adsorption
generated during said adsorption in said humdity adjusti §}9(§?6
passageway, for supplying air, the humdity |evel of which has een
adjusted in said humdity adjusting sé de passageway of said adsorption

el enment, to an indoor space, wherein’said cooling air is conposed of m xed
air (RA+ QA) which is a conbination of roomair (RA) and outdoor air (QA).
3 May 2006 9a When adsorption air flows through the humdity adjusting side
‘passagewaptofte exeoutedifsaicpiiion and emdpir conditipining (apparatonisasio reenfiguredtas do
adsorption.air is adsorbed ont.o the adsorption .elenment . As a.result, they
Rdsor pt 1 ofigh belyor SRE B BTt BHT R SRARG ODTHISR 1 TBcpraron RS on)
which i s svicRiPi Aahiin Ghd" BPMbRing {RMNad@RHicQUEISAGEs 3 MolafPthrddaWs, as
cooling air, through the cooling side passageway of the adsorption

el ement , medgtaneiaed ¥leadsorpti on generated in the hunidity adjusting side
passageway MayAIRLdisRisbEs b dir B¥ndicdRing QRlatddS Mafactelifed iR iHIEhe YRERRMioA NE
arrangenment that heat of adsorption’is absorbed by cooling air suppress the
Crise in adsooppesehoHirasterspk phheatieg efiedolingdinces the drop in relative

hum dity, thergby,.securing . ampunts of noisture to he adsorbed gnto the
adsor pt1 on el ¢HERGiSCIoRpAs SRS SSLIRinE aPngFaits; ShapGERr b HP e HEPAFLPRIS

char act eaﬂrzs%mb&e&bﬁ{irésfargsgﬁgfﬂeﬁﬁ%(ﬁ'co(mngléﬁj ity of adsorption elenents, and
is configured so that (i) a first operatron in which adsorption by forcing

adsor ption ai The epolihgair, titich nghbesn heatdddiytapscaption of heayoSiddapipamssagawhy of the

first adso i an. el nt .i,s carried t il.e simultanepusl oql i ng by
For of ng. BuBF i seRFEE sitnes PRpisiont e bl ePts. PALCSHREITRE (he 11 1 st
adsor pt i @ BLIRARIE ahSmEPbE 1LY aPMbendfflon aif fbr Addh FoBReating OLME hRbipASL DY
forcing regeneration air to flow through a humdity adjusting side

passagemﬁlymelﬂ-_ the second adsorption elenment is carried out and (ii) a
Through the hBnarEread i Tird it i iUr Fte SeRORS Stbr pt i on
el ement  isndBRhink Bshaitils, phbWideR whith Rl AU ARRRH Sledhe®aBlih§ S hittidity adjusting side
 passageway capable of moisture adsorption by passage of adsorption air and moisture
desorption by passage of regeneration air and a cooling side passageway through which
cooling air passes for absorption of heat of adsorption generated during said adsorption in

~said humidity adjusting side passageway, for supplying air, the humidity level of which has

been adjusted in said humidity adjusting side passageway of said adsorption element, to an
indoor space, wherein said cooling air is composed of mixed air (RA+ QA) which is a

combination of room air (RA} and outdoor air (OA).




forcing cooling air to flow through a cooling side passageway of the second
adsorption elenent is carried out and, in addition, regeneration by
forcing 3 May 2006 10 regeneration air to flow through the Byml diby

adj usting side passageway of the first adsorption elenent Is Carried out,
are executed in alternation. Also disclgsed is an air conditioning
apparatus characterized in that it conprises a sw tching nmechanismfor
switching of flow channels of adsorption air, cooling air, and

regeneration ajir, and that the air conditioning apparatus is so _configured

as to switch DEtsRedspofaRey flovey thipyeh deilymidipipdiusinesideopssagpyewaef B8 by t he
oper ati o Q) Lt chi; i ' i on
el enent s to%t%?gltegl\é%tﬁﬁlgﬂdg%eg&ﬁpre é?@e%ﬁ%é%%ﬁgﬁégdsﬁﬁ% gé)g‘g? g%l%ggsog%ioﬁs an air
condi t i orlengniapper @iuls thehdsoagion kir e be delivnddified. A GlTPins, asixal ais@®@A €hi ng
mechani sg#bor swjtching of f]low channels of adsorption air, cooling air,

and reg gt aa‘_for“}b“%i‘ﬁﬁp pheemiapre(Ray) _ran‘c"’: SHEPLr; 4 Q*&j flomsatsaoglng it so
confi gur glodh e c§8ﬂn%csf?de]?ﬁ%{[s;¥é%% tf8nd h&s%%pti?xﬁ%feﬁ{ehto Qﬁda‘ﬂ%t tO?rEg%%BHd

operation by execution o heé operation o e swtchin Ismwth
t he adsorgpicrabai ie ltiententidityf ddjosidhg sidepassagdwan . mahiee @ilectaibythé taling gir.dppar at us

may be prvi dengﬁwilth at | east two aagsorpti_on el enents  and the first
oper at | oﬁa’ﬁhﬁ? é %@Eﬂaﬁﬂnﬁb@?‘aﬁ%ﬁ FEPLORIE FRSBOBUDY PIPLiag pleSYRRITOHS In the
first opgg ﬁtadw?pt%oa%aaq&glser%e aRdraRR! {8 e A B8mlaRy, thidby!sobufih

adsorption el enen y be carried out I'le a regenerati on-oper a%i on for
t he seconnoadsdmptishon teshesdmmediostoclar ads@ptiandemetn t he ot her hand, in the

second operation,.contrary to the first operation, adsqrption and cooling
operati ons foﬂ?ﬁotpéscgoé‘i‘{)ﬁdgé’&%’? LG BPUALHt oG R Carrt EAOBRASWAI | e a
regener abjupility 6P 8ds3phioN efefentt, Mid ik oS ARI AoPhAO §'f§éﬁ‘di&kraﬁ&1 fekhigd out.

efe
And, the operation, in which either air 3 May 2006
adsorption by forcing adsorption air to flow through a humidity adjusting side passageway of

the first adsorption element is carried out while simultaneously cooling by forcing cooling air
to flow through a cooling side passageway of the first adsorption element is carried out and,
in addition, regeneration by forcing regeneration air to flow through a humidity adjusting side
passageway of the second adsorption element is carried out and (ii) a second operation in
which adsorption by forcing adsorption air to flow through the humidity adjusting side
passageway of the second adsorption element is carried out while simultaneously cooling by
forcing cooling air to flow through a cooling side passageway of the second adsorption

element is carried out and, in addition, regeneration by forcing




dehum dified by adsorption or air humdified by regeneration is supplied

i ndoors, may be executed continuously. Also disclosed is an air

condi tioning apparatus characterized in that: the adsorpti ofy.&bssEnt is
shaped |i ke a circular disk; humdity adjusting side passagema S pass
conpletely through the adsorption elengnt in the thickness wise direction
thereof while cooling side passageways pass conpletely through the
adsorption elenent in the radial direction thereof; while causing t he
adsorption elenent to rotate around its central axis, adsorption b

i nt r oducFRGPEIOB 3Bt £ thrquah shey hupdityadipsting sids |Pﬁ‘§§a§i”él3é ﬁﬁéh"a@é%ay whi ch
S T Or Mook RBEK! 988l 6 ALSAIA AngligTent 1S carri ed out

si mul t aneously with cool i ng forcing cooling air to flow through a
cool i ng side pﬂss@géwaymanm&mm&namememnk dhamctiatied di thyt it ackbiéskd mg Si de

passage and, addi ti.on, e on y .introduci ng regeneration air
into %ﬁﬁWW§§wﬁﬁ?ﬂ§tP%§m§*H§‘ﬁ%@?ﬁ 9SP AisorRtiop Rireg qF%‘%%@P her .
porti On ol diRioR 83, %Qrtﬂapﬂe afe &R IBhink Spfdils i€ th Qikigu %Jf]as%' SR QRePPEr at i on

by introduction of adsorption air IRt O a hum dity adjusting side

~ passagewtly firg opmatidnand thesedond opepdtion b tlacb@anmm ad theeswétoling mnetyniked andir ri ed out
whi | e t he adsorption el ement at the sa time, a cooling
operatloﬁygy %P Wﬁ&$8gﬂﬂ s 1o rptate thrpy I?ﬁ?ﬁﬁﬂﬁﬂamﬁggllng si de passageway

in associ ati omud 8ikkldsBe ishamiinddohitigdh! SipaRths ShilfeterDAE SAARVIRYoR¥eLE carri ed
out, and, in addition, a regeneration operation by Introducing

regener aswitshingj mechartisn dorhswritctling yof dttjwushanngjs f désopmiss ageventing airmecd i n

anot her portion of th dsorption 3 May 2Q06 12 el enent be carried
out e cBRERy & 2 B SRR Pal bt B BUEASE T © AnSURE g

concur r efie lfitst WpbrbtidreARNRY febRNopelisP bl bsehsad ﬂléolﬁepauéh br GRAGkELRNT NY
apparatus characterized in that the cooling air conposed of a mxture

as a resteehagpm withithepdedrptrooslemsnts xR\ pasitiom ut door air (O at a

The air conditioning apparatus may be provided with at least two adsorption elements

and the first operation and the second operation are carried out in alternation. In the first
operation, adsorption and cooling operations for the first adsorption element may be carried
out while a regeneration operation for the second adsorption element is carried out. On the
other hand, in the second operation, contrary to the first operation, adsorption and cooling
operations for the second adsorption element may be carried out while a regeneration
.operation for the first adsorption element is carried out. And, the operation, in which either

air




predeterm ned m xing rate according to the tenperature of the roomair (RA)
and the tenperature of the outdoor air (OA). Also disclosed is an air
condi tioni ng apparatus characterized in that the cooling aigMa§§0(%oerosed
of a mxture as a result of mxing of roomair (RA) and outdoor air (OA) at
a predetermned mxing rate according to the tenmperature of the roomair
(RA) and the tenperature of indoor supply air (SA). It may be possible to
make adj ustnents to the cooling performance by varying the mxing rate at
which the room.ajy (RA) .and the outdoor air (QA). are m xed together. Al so
di scl osegehuandifiodby 2dsgition Poat heogsisd byt genehist PR lied dndoprsy FaY b¢ he

cool i ng @ideukdcontipiiRgsed of a mxture as a result of mxing of roomair
(RA) and outdoor air {OA) at a predetermned mxing rate according to the
hum dity of t hdsa disrhesed is af Ri)coatditoridpeapharatud ichatactefzed mathauthd adsorpsiors ( OA) .
For exanp]e, .in the case where cooling air, is heated to serve as

r egener af’eeﬁ’ﬁma‘is F‘%lape% %%@“%bﬁﬁﬁli? 39111#&»’? usting wide RaSPASRY it BRSBEAmAltelYsed at
the regepghighiNadibfifon HONEN €l tht ThidmbRY%widd Bfectdh FELPF HRANC Sootthd Bial he

descri bed enmbodi nents, it may becone possible to achieve regenéerati on by

t he use péssdgawiydi pags ealipld¢le thraigh thet ddemption ofpmreute it the cpdiab diesetomtherodt, abi | ity
from dropping to | ower .l evel . Also disclosed is an air conditjoning
appar at ug’gﬂﬁg?ﬁgﬁeﬁﬁezﬁ'&&)@ﬁ% AEPenthle potle prpad s neentgpl, axig byof air as
- a resul t ifbaR8RtddEpRh 48k indlity adfiiEng Q84 hiheBldy WMNHGE fiasa Begn heat ed
by absorption of heat of adsorption generated 1n the humdity adjusting

si de passetjewal) thefadsdyptidni elerens disorapiadomt elnerdtenepbusly Wity doelidyelat alcind urt her to

UEIENETICTNERE ET e N SR ANV S
el ement . adifkEES& passageway ; and, in addition, regeneration by introducing regeneration air into
a humidity adjusting side passageway that is formed in another portion of the adsorption
element is carried out.
An adsorption operation by introduction of adsorption air into a humidity adjusting
side passageway formed in a portion of the adsorption element may be carried out while
rotating the adsorption element and, at the same time, a cooling operation by forcing cooling
air to flow through a cooling side passageway in association with the humidity adjusting side
passageway may be carried out, and, in addition, a regeneration operation by introducing
regeneration air info a humidity adjusting side passageway formed in another portion of the

adsorption




t enper at §

~avoi ded. eﬂlr?

Room air (RA) may be used as cooling air. As a result of such arrangenent,
heat of adsorption, generated when adsorption air flows through the

hum dity adjusting side passageway of the adsorption el emepjy., By be
collected efficiently by the cooling air, and cooling eff|C|e%cy may be
inproved further in conparison with the case where outdoor air (OA) is
used as cooling air. Accordingly, adsorptlon performance may be prevented
from dropping to a |ower level. For exanple, when roomair (RA) is highin
tenperatu[e but §)Iom1|n hum dity while outdoor air (OA) is lowin

By My PeREIFd; g huAﬁf‘EﬁhP%ly’ dRRIPlSTOTIRY Do FaHEk Bttt ElnecdHyul d be
mcrease@om,rgg;y%mge%g&gﬁdﬁg effects if only the outdoor air (OA) is used
as cooling air.’ In this case, however, if air as a result of heating of
cool ing air i $lssimloss! is agenenditipong mpammstdshamcteazmlesthat the @plingritiie anount
of adsorption is. hum 3 May 2006 14 In addition, if

th
“out door SP‘F‘P‘tSEﬁ?fC%’E‘&mtagﬁg%;%&erfalxwg of geemp BW RAand pedeor e PA) ek 2 ext r enel y

cold is WsAeeRindORlxk ra@é ﬁccofdti}igstonﬁ}é térﬁﬁéz'eitﬂre' 8 PSS 16 g@ﬁ {Rogperation

or may cause COP to fall to a l'ower |evel because the regeneration
t enper at mt@emase@fdhd)@tdoarge@A)Contrary to this, if the room air (RA) is
used as coolin ollese rob .eng are elimnated. Corlgi d air (CA
may be used as &}SF ﬂi;e ar “t“ﬁ’& IQWWWﬁb‘Sl thapglenre ip thely e flhe
adsor pt i @eoflpBRISE aWikilreisla EHHILFINAWRE of RokSPELAAA %uth&%uf(@%ma@é r (RA).
Because of such arrangenent, cooling performance may be enhanced to a
further - esedetermined Helxemyrateemmdmggwt thatteripeeatae of the rembs @irpiRiAg nandethé or mance
due to the ere}l 2n of heat_ of adsorption at adsorption tinme may be

RIUFe LGP B A Ybar at us whi ch uses either roomair (RA) or
condi ti oned a[trmay(&‘ﬁ)osﬁﬁeQ@a{akam]@skrﬁenftsototiﬁe Edomgge&d?&ﬁ.é% LAgiRAgor ption
el ement is enbodied concretely. Mxed air (RA whi ch i s a conbination
of room &aixing Kt whigh te refoorir &4) a(lmyowéa}orbm(%bdeasxedmyeﬂmg air, which

makes it possi rove cqolin erforpmance. tg.a o
P APSO%ISCIOSCCI an air con 1t10n1nggdp atus charactenzeg in that the cooling air is

composed of a mixture as a result of mixing of room air (RA) and outdoor air (QA) at a
predetermined mixing rate according to the humidity of the room air (RA) and the humidity
of the outdoor air (OA).

' For example, in the case where cooling air is heated to serve as regeneration air,

cooling ability falls if high-humidity air is used at the regeneration side. However, in




further extent in conparison with the case where only outdoor air (OA) is
used as cooling air. The enbodi nents may make it possible to adjust
cooling efficiency by variation in mxing rate of the roomagjk, b and the
outdoor air (QA). For exanple, in the case where either one o¥ out door air
(OA) and roomair (RA) is used as co%i ng air and, in addition, the
cooling air is heated so that it servés as regeneration air as in the
sevent eenth problem solving mneans, it may be possible to increase cooling
efficiency if the cooling air tenperature is |ow,__but on the other hand
such 3 M&§eoxtoes Vit @Pﬂ%ﬁ%‘éﬁ‘?’éﬁtbmﬂl@%ﬁtl&mﬁmbe&%ﬁ apssible toaphievessgeraatipnt o thi s,
if m xedai : r.es . - aiar ( : out door
i (O TP g By B oMoy bl Rl b A ol Rl IE

possi bl e atloverddval ai n a bal ance between the cooling efficiency and the
regeneration efficiency, Both the case where the mxing rate is determ ned
based on the ¥ glé‘?I%’t’%ég PN LERHUNRE WPRFFES ehapacisriad ip thatibe Feegagratioms)  and
the tenp%fr@geé;@o&ho{capma%;u%tm?éaun oblif G2S€e where the mixing rate is
determ ned based on the difference between the tenperature of indoor
supply air (SAhe eading hie, wiachims bécuheatef by dbesrptiin of hRAT adypAcONEneatel he sane
effects. .S&g@e%ﬂ.}gnot her way, the outdoor air (QA) and the indoor supply air
(SA) may ™ REtumifiyadsting sidp nasaesray epit by first ghsombgmmsiement; .imayree heatsd wher e
cool i ng &irfhet B DERhGN et 2P ViBrdHRcd L IE REEALABR o [nto hERY ohﬁ]gds%mtiloht y falls
if high-humdity air 1s used at the regéneration side. wever, 1n

accor danekmentt for bizen cgeeratibed thadsoshidmesutgion iclememy becone possible to

achi eve gﬁg ation by the use of hum dity-adjusted air, thereby

preventi g S’rgnerati on ability fromdropping to a |lower |level. BRIEF
DESCRI PTI ON Ok obRAN(NEPnk) 8118 bs by SENRIRI: ARLIPERLEAEn hEW BNOVI NG
constructional arrangenent of an air conditioning apparatus according to a
first enbddiptemt gembrated ewjpane sdsntptipm\agnflows ;through the humidity adjusting side

‘passageway of the adsorption element, may be collected efficiently by the cooling air, and

cooling 'efﬁciency may be improved further in comparison with the case where outdoor air

(OA) is used as cooling air. Accordingly, adsorption performance may be prevented from
dropping to a lower level. |

For example, when room air {RA) is high in temperature but is low in humidity while

outdoor air (OA) is low in temperature but is high in humidity, the amount of adsorption

~ should be increased by gaining cooling effects if only the outdoor air (OA) is used as cooling

air. In this case, however, if air as a result of heating of cooling air is used as regeneration air,

this causes a drop in the amount of adsorption because the air is humid.




Figure 2 is a schematic perspective view showing a rotary danper of the air
condi ti oni ng apparatus according to the first enbodinent; Figure 3 is a
schematic perspective view showi ng an adsorption el ement ofg{heodie"

condi tioni ng apparatus according to the first enbodinent; Figure 4 is a

di agram schematically show ng princi le parts of the air conditioning
apparatus according to the first enbodinent; 16 3 May 2006 Figure 5 is an
expl oded perspective view describing a first operation in a

dehum di fj catjon operating node of the air caonditioning apparatus according
to the fi dm@%ﬁ tiaghtir (Qagehase mperatie i 4g9) lew@évetb@ﬁgg@etﬁ s/ rgmelyy

descri bin : r,at 4 j : LALLLeat | J node of
he ol T o e S T B Ay BB EOR tre 7
i s an expfaldedloper spe btdavse tha regenctesamrtedopangjura his to bt raiypd rGoniramy td thisaif

hum di fication qper,ati ng, node, of , the air_ conditioning apparatus according
to the fi fOOlTbﬂrJflE@& hséﬁgd anBOIF’ig@HTt esgpfoé’le&ﬁ. . WBH?S perspective view
describing a $868RCh-RRREA} ARy budelSs c&ﬂﬂ%ﬁk,fth&él%'lﬁafe}#%ggéégibﬁgo gpge of the

air conditioning apparatus according to the firs ment; Figure 9 is
a per specthe udoiptibu slemertt i with sihomémigwehie tegterapre dfan avvneals (ROt Banuelognent ;

Figure 10 is a schent’at i of ger ?prect ive view show ng agg&gﬁst ructi_onal
ar r angenetf™ GFET 15 “ATE RERETIABhITHY bfpﬁi‘?%ﬁeéls‘ e & ety ther cond
- enbodi Menéns@fngtthe HRIBGFRbIRHBR befdhnalde GHE & thd gdneraforfbradiidMadohpnRt i cal Iy
showi ng principal parts of the air conditioning apparatus according to the
second entediomgian timFpgybeavbRleds an expl oded perspective view describing a
first operati %rr]x alirnco%ditioning apparatus which uses either room air (RA) or conditioned air
(CA) as cooling air to be flowed through the adsorption element is embodied concretely.
Mixed air (RA + QA) which is a combination of room air (RA) and outdoor air (OA)
may be used as cooling air, which makes it possible to improve cooling performance to a
further extent in comparison with the case where only outdoor air (OA) is used as cooling air.
The embodiments may make it possible to adjust cooling efficiency by variation in
mixing rate of the room air (RA) and the outdoor air (OA). For example, in the case where
either one of outdoor air (OA) and reom air (RA) is used as cooling air and, in addition, the
cooling air is heated so that it serves as regeneration air as in the seventeenth problem solving

means, it may be possible to increase cooling efficiency if the cooling air temperature is low,

but on the other hand such




dehum di fication operating node of the air conditioning apparatus according
to the second 20 enbodinent; Figure 13 is an expl oded perspective view
describing a second operation in the dehumdification opergfihgoggode of
the air conditioning apparatus according to the second enbodinent; 17 3
May 2006 Figure 14 is an expl oded pepgpective view describing a first
operation in a humdification operating node of the air conditioning
apparatus according to the second enbodinent; Figure 15 is an expl oded

per spective view describjng a second oPer_at_i on in the 5 humdification
oper at i ng-isgEen) Fespifan gidrordg A&t Comranytodpipdf mrgd 2 fR o rdPAbpstgenkef second
embodi meising b G ahORS o 0F RSAPELERGHN kSuitl B Y RRALE RiAgopPET al i ons
in an outside air cooling operating mbde of the alf condtioni ng’ appar at us
accor di n¢hig anakéreitspeabled toembinthinTenbalandd bEiwgen ehel Zodling aeffidéepadnd Cthe
perspective view show n q@m adsorption el enment of an air _conditioning

appar at u§eg§‘&e(§%‘r°ai 190Gy !ﬂ?‘edcaéW&merfE‘hfm’B?g fqtfélspﬁleé"é’élﬁlcdibﬁvérﬂlli 8%; Figure
18 is a aghensd vl Rlibmdigoat oﬂmga@gqémwtﬂage@geg ) %ﬂb%'aﬂ’ltﬁh? »

arrangenent of the air conditioning apparatus acc g to the
enbodi meptd tkenase Whepartbe bfxing rate di deferaninedhimmédnon dlier diffeletceebatsenrtht exanpl es

in the air conditj.onin 15, arat us. BEST FOR CARRYI NG . OUT | NVENTI ON
EVBCDI MENTPEHET %fli‘ﬁ%ff %*P?{Y&lf?@&%ﬂ%éﬁw&m%tﬂ%e foophar GiosentProvidiehit i on wil |
e e bt Lt o R e i s by
act substantially equivalently.
For example, in the case where cooling air is heated to serve as regeneration air,
cooling ability falls if high-humidity air is used at the regeneration side. However, in
accordance with the described embodiments, it may become possible to achieve regeneration
by the use of humidity-adjusted air, thereby preventing regeneration ability from dropping to
a lower level.
BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a schematic perspective view showing a constructional arrangeﬁlent of an
air conditioning apparatus according to a first embodiment of the present invention;
Figure 2 is a schematic perspective view showing a rotary damper of the air
conditioning apparatus according to the first embodiment;
Figure 3 is a schematic perspective view showing an adsorption element of the air
conditioning apparatus according to the first embodiment;
Figure 4 is a diagram schematically showing principal parts of the air conditioning

apparatus according to the first embodiment;




20 "front", "rear", "front side (near side)", and "rear side (far side)"
are used to indicate position. These positional ternms should be understood
on the basis of the direction of the jgrawi ngs referred to:il?a}ﬂﬁm
description. An air conditioning apparatus according to the fiI7T

enbodi ment of the present invention is so constructed as to operate

i t chabl .a dehum difi [ {ng.,.25 [ ich d
2T (on) ok e RPl G OB e S Nt Bt a8 hay

2006 and hupi di ficati on operatjng nmode jn which outdoor air (QA) heated
and humi @h¥rElicasion Qpspting aqds o h¢ sHosndsigaing. apparetusechoimg torfbe dirst

“condi tioning apparatus contains two adsorption elenments (81, 82), and is
const r uendwdgeenthat it performs a so-called batch operation. 5 In the
first place, a constructional arrangenent of the air conditioning apparatus

of the preBigote 6nigog replbdetl pbrspetide seew lﬁlﬁ@cr\'ﬂihﬁ%1 a 6dcBn® NpRratiOn Fihomees 1-5.
The air conditioning apparatus has a sonewhat flat, rectangul ar

par ak| el&%@ﬁfﬂﬁ&@@ﬁ%ﬁféﬁﬁ% ('i)ﬁgq[d&]&)the ar c%ﬂ@i%nih@ élggﬁrgiﬂ{s%cérdﬁ do3h gllltk? 8(1:a5i ng

(10) houses, in addition e foregoing two orption eFenen
82), fo%gnbrahﬁér . danpers (71, 72, 73, 74) and a single refrigerant circuit.
10 Figure omt’s diagrammatic representation of the rotary danpers

(71-74). .sho in Figure 2 the rotary danmper, B (71-74) conprises an end
surface péfﬁlsk’fﬁm( 5 yang weﬁe%i PRESPECIRE WGP dobT kg figStn @PSTAPRY 41 & de
‘portion (76) extending perpendicularly froman outer periphery of the end
sur f ace hpsndifigation7eperatingemedel of (ke air econgdisioningnagpasius accpeding & Ithe ficst ched
into a fan shape the central angle of which is 90 degrees. 15 Additionally,
a part efmboliengoeri pheral side portion (76) corresponding to the notched
part of the end surface portion (75) is also notched. The notched part of

thelend surKigee Pdstdnobxpléded) panskctitie vived claegibRay b @kotd@phaibPherdd side
portion (76) forma notched opening (77) of the rotary danper (71-74).
Each 1 ohamydifediRar ofefaing4holis of MdTeR doRliRbARLYaphRHida@Brdd B the first
embodiment;
Figure 9 is a perspective illustration showing the action of an adsorption element;
Figure 10 is a schematic perspective view showing a constructional arrangement of an
15 gir conditioning apparatus according to a second embodiment of the present invention;
Figure 11 is a diagram schematically showing principal parts of the air conditioning
apparatus according to the second embodiment;
Figure 12 is an exploded perspective view describing a first operation in a
dehumidification operating mode of the air conditioning apparatus according to the second
20  embodiment;
Figure 13 is an exploded perspective view describing a second operation in the

dehumidification operating mode of the air conditioning apparatus according to the second

~ embodiment;




passi ng through the center of the end surface portion (75). And, the rotary
danper (71-74) 20 constitutes a switching nechanismfor switching air flow
routes. As shown in Figure 3, each adsbrption element (81, Bdiy squsprises
alternating |am nations of square-shaped flat plate nenbers (83) and
corrugated plate nenbers (84). These corrugated plate nmenbers (84) are

| am nat od. [ fle34cha ok 881 AIRR PalpcERE) iGPTaNSRIRY Ple fEAlst 1) 1S

out of align inrid I ne ction by an ang egrees from

its nei ghbo corrugat ed pl menber.. (84). And, the dsorp i on el enent
19°3 Negh %%E% Srssititg ghods: e Pl e b PRt Ar L AT S

wor ds, each of the end surfaces of the adsorption el errent (81 82) is
forned icAbedEatsane square shape as the flat plate nenber (83). In the
adsorption el enent (81, 82), humdity adjusting side passageways (85) and

5 cooling sﬁ‘igm'epb&éagampbdeﬁ@)ersge@ivdi viewi desalfibipg faosepedd i aperdtipBrinaheon in a
direction in which the flat plate nenbers (83) and the corrugated plate

nmenber s h(:8ddifiedtRnpd e GheieUdOome taliccon@itdaing dpp&iaiB RaG(dine! toehe acdkass the
respective flat pl at e rrenbers (83). The hum d| ty adjusting side passageway

(85) op%%mglrﬁreql ppair of opposite side surfaces of the adsorption elenent
(81, 82) e 'the cooling side passageway (86) opens in another pair of

opposite 1 i d urface f t he SOr faces of
CheCT! at p?%%g AL PRI %Whﬁeﬁ%ah!%ﬁpﬁm‘lﬁ%ts% s, A6
passagewa s (85) and su es of the corrugate ate _nmenbers
di sposedo?ling: REcTALRg onﬂ?c{f— ﬁj %t%@ogshaemaas@&a@&&yécm@yg atroeﬂl?oé‘t’cé with an
adsor bent capabl e of water vapor adsorption. As the adsorbent, silica gel,
zeol i t eembedimesichange resin, et cetera may be used. The humi di ty adjusting
si de passageway (85) 15 adsor bs noi sture by the passage of adsorption air
andldesor bFigmestiuisea wheminee paspagee ofew sleyene patadomptior ¢lemast ofowl aing ai r
passes through the cooling side passageway so that heat of adsorption
?gn )e_r at eenditioning appaeatadaabdingao aithird BRbbdMed dfthagiest irvgntsdnde passageway
5
Figure 18 is a schematic constructional diagram showing a constructional
arrangement of the air conditioning apparatus according to the third embodiment; and
Figure 19 is a diagram showing air volume control examples in the air coﬁditioning
15  apparatus.
BEST MODE FOR CARRYING OUT INVENTION
EMBODIMENT 1
Hereinafter, a first embodiment of the present invention will be described in detail
with reference to the drawing figures. In the description, "upper", "lower", “left", "right",

20  "front", "rear", "front side {near side)", and "rear side (far side)" are used to indicate
position. These positional terms should be understood on the basis of the direction of the
drawings referred to in the description.

An air conditioning apparatus according to the first embodiment of the present

invention is so constructed as to operate switchably between a dehumidification operating

25 mode in which outdoor air (OA) dehumidified and cooled is supplied to an indoor space




'i's absorbed. The refrigerant circuit is a closed circuit as a result of

pi pi ng connection of a 20 conpressor (91), a regenerative heat exchanger
(92) -which operates as a condenser, ai8 expansion valve V\him?wgat es as
an expansi on nmechanism a first cooling heat exchanger (93) I ch operates
as an evaporator, and a second cool i ng heat exchanger (94) which operates

as an ey r o Tk r Y . :
ot of . Baraunefith GRAARE AL VAT ESEAPROA) ReoF BRChIAHIRR F
refrigerant. circuit .and the xpansi gn valve.is.omtted. 20 3 2006
The. rof rBRISIe 81 UEP: SAEE s PR e T PSR i apralis, ST Br essi on
refrigeration cycle by circulation of a refrigerant charged therein.

Fur t her mgpasptiem glementst (81 §3).i ay 1setonstauciaddaprydhrat (iDpyricnms ¢ we-cabrdop@cl ool i ng
heat exchanger (94) are connected in parallel in the refrigerant circuit.
And, thepemsfiongerant circuit is so constructed as to operate 5 swi tchably
bet ween an operation in which only the first cooling heat exchanger (93)

Serves as Rthenapphad, Arconbtiittionaliafhh@aieet bOfe afr coRdifibIRE apfardtid 6F thbe
second cool i ng heat exchanger (94), and an operation in ich only the

second GeQLhRatheXal BRARLcrRAhyiftBTAfce 16 Fielifls £YORRE aﬁ%nmh?gg) _

~introduction rigerant 1nto eat exchanger
Referring to Figures 1 .an .. the casin 10) ;i rovi.ded i t h, an out door
orde partphfugbd Somg R her el R SeRlhPhe puBl Pt D0V deuB8n W naoor
- side panel (12) which. is a farthest side sjituated panel. An air supply
si de i niFagures B)and . 1 Jhgeasipg @R hiowses -1rjagdition defss fg‘feg?lﬁé twalﬁda%r@Flmgi de
panel (11). An air discharge side outlet %16 is formed to the bottom |l eft
of t he ckamedtio(81s B8k fparnestary deynpesn(7dhé2,otdeid) haa d, single agfrigerapipriyecusi de
outlet (14) is formed in a lower-right corner of the indoor side panel
(12}0 afibume 1a@inmits diagchange poeentaietof tHéptarg dariperk GF1RBE. i n an upper-| eft
corner of the indoor side panel (12). Housed in the casing (10) are four
partition phatesvd dlFigdh 2, 3fe rothly dabies §7Ra8) tdth@rikes an end surface portion
(75) shaped like a circular disk and a peripheral side portion (76) extending
- perpendicularly from an outer periphery of the end surface portion (75). The end surface
portion (75) i1s partially notched into a fan shape the central angle of which is 90 degrees.
15 Additionally, a part of the peripheral side portion (76) corresponding to the notched part of
the end surface portion (75) is also notched. The notched part of the end surface portion
(75) and the notched part of the peripheral side portion (76) form a notched opening (77) of
the rotary damper (71-74). Each rotary damper (71-74) is formed rotatably around an axis
passing through the center of the end surface portion (75). And, the rotary damper (71-74)
20  constitutes a switching mechanism for switching air flow routes.
As shown in Figure 3, each adsorption element (81, 82) comprises alternating
laminations of square-shaped flat plate members (83) and corrugated plate members (84).
~ These corrugated plate members (84) are laminated in such orientation that each

corrugated plate member (84) 1s out of alignment in nidgeline direction by an angle of 90

25 - degrees from its neighboring corrugated plate member (84). And, the adsorption element




-plates (21, 24, 34, 31) are standingly arranged in that order fromnear to
far side, dividing an interior space of the casing (10) front-to-rear. In
-addition, each of these internal spacgs of the casing (10)3,{;{;3}/'@@ by the
partition plates (21, 24, 34, 31) is further divided into an "20 upper

space and a | ower space. Divisionally fornmed between the outdoor side panel

(11) an fi it 1) - &l I.r st upper
Fiow parhiCr) SaeBbnshols BUEbE bk NP S PRy b B spts e et
upper flow path.(41) co nicates wi th an outdoor space thrqugh the air
suppl y stﬁ%légﬁ%li’t& éi@*ﬁ‘ﬁn@e 3%?:‘% orpg ’i‘toftPB\ﬁPIﬁﬁtSH“?(f&?;a%ﬂ%rﬁWi ﬁqt;ﬂgewi th

t he outdoor 25 space through the air discharge side outlet (16). The first
cool i ng mrssher é§Phanger (93) is 21 3 May 2006 disposed in the first |ower
flow path (42). In addition, the conpressor (91) is disposed to the left
of a space kiefhernedodpatnetmdnh €8 nus2jobumuglitgd eadpatie s{delpassapgwhie (89) raat
partition panel (21). The two rotary danpers (71, 72) are arranged side by

si des | Rodling?di8d pdssdRWayPRI6YBRUivisiohd1& thih&d inRitetratib®th PHiddcBioh ZlwhRRd t he
second partition plate z24). More specifically, the first rotary danper

(70 LR ) B i MR 200 G ] o

to the rotar suc rientation
that their respectiye .end surface portians 5) face jn.t dj recti on of
the. secdFrp EDE: FsH Bhd: Erohe ieechine: Biie Peateg i) debiEayy 7o)
are arranged such that they rotate while being in 10 contact with both the
first pafistiHHdppatsasry)BahepPendt 3Paihed opeestie tidsiuppeas ©f thegdsorphignspace
between the first partition plate (21) and the second partition plate (24)
is di viethbni (Rle 82h wiplpdhe epdiog saleassagowar (S§popms irfawithafpairioé oppysée  and
| ower spaces is further divided, by the first and second rotary danpers
(71,107 2)ideisntfacdsufake sdsoiptivnselemddt (BEi 82palSupfadegrofebe fax plhve mérgihdrs 33le of
the first rotary danper (71) are an upper-situated, 15 second upper-ri ght
f1 ow patet f43)theRen ity QMRS §ilepRageSAGOHE) hRVRIrfcb O thé Lo datddpidtd4) -
members (84) disposed in the humidity adjusting side passageways (85) are coated with an
adsorbent capable of water vapor adsorption. As the adsorbent, silica gel, zeolite, ion
exchange resin, et cetera may be used. The humidity adjusting side passageway (85)

15  adsorbs moisture by the passage of adsorption air and desorbs moisture by the passage of
regeneration air, and cooling air passes through the cooling side passageway so that heat of
adsorption generated during the adsorption in the humidity adjusting side passageway (85)
1s absorbed.

The refrigerant circuit 1s a closed circuit as a result of piping connection of a

~ 20 compressor (91), a regenerative heat exchaﬁger (92) which operates as a condenser, an
- expansion valve which operates as an expansion mechanism, a first cooling heat exchanger

(93) which operates as an evaporator, and a second cooling heat exchanger (94) which
operates as an evaporator. The regenerative heat exchanger (92) constitutes a heater.

Diagrammatic representation of the entire arrangement of the refrigerant circuit and the

25 expansion valve is omitted.




| ower

Divisionally fornmed between the first rotary danper (71) and the second
rotary danper (72) are an upper-situated, second upper-central flow path
(45) and a lower-situated, second |oper-central flow path 4 dﬁﬁ% dgur t her,
divisionally formed on the left side of the second rotary er (72) are
an upper-situated, second upper-l eft flow path (47) and a 20

(U7 CUMRE GARARNP, LOURT S ollhend ngf)eife%'%e f"aag* SR

right sid eni n which i ned on. the r| ide is a |rcular
openi ng rng%gFﬁg‘HOthgalgéﬁ)s‘?lf‘i“ ‘°Bcﬂ%r”e‘g’g' S g higeq Hhefe. Joi B ¢ E r(71).
The first left side opening (23) which is opened on the |eft S|de is a

ci r cul arcoolmbeny ekehanger (8) andpsiseeand @slingheas spehaderdd4)oare venuestedrid rot ary
danper (72). The first right side opening (22) and the 22 3 May 2006 first
|l eft si garatipeinithgrdfi@Goramrareamc Anfrthy refegerwatt dircain isapanhagiceddasitngpatmst t er .
By virtue of the operation of these opening/closing shutters, each of the

firss risghchs)fBetdReMNbNEpdrédan BRehich &a%ftﬁé' firlst &d?oﬁlhg ﬁbﬂ%x&ﬂ%%érr(g?;f %Resi S

allowed to swtch between a state in only an upper |'f ‘portion of

the opening e@grpt%?atblswgh %ﬁ%ﬁ;&d&ﬁ&{%ﬂ@ﬁ%@%@ i iR e haRb B hdde MR GREPD Y 2 O

€ openin Each

openi ng/ ¢l.0Si tter t|t tes a svv| chani

Sfsor oy IGH° B ot t%fn“%% e s heigaolifn her! eXianat GHapBiatan « ne
“second parti t| on I ate é@gnd the third partition plate (34). Mre

speci f i €x#noyatos wit flpri%tfodu plyeingsraat iRt frgrpoling kasedengef Ihe ri ght
and the second adsorption elenment (82) is 10 disposed to the left. These
adsor pt i on Réfermmgtte Rigtres 82nd & theanasiag gb@) is propvadeall wigh an ouslochside pameit at i on
that their respective longitudinal directions correspond to the

| ongot udt Dathicldisraedaieansiad sitiaeedganeingnd(dilihdodrisidagainéli(d2), whish Bhofarthéss Fi gur e
4, the adsorption elenents (81, 82) are disposed in such orientation that
their erfesiiited penetadh etlpﬁ{ﬁp? fiorkit g1 Hha e nRe I@anhﬁﬁéﬂlrtghﬁﬁor&l&t@ftth@n of a

square shape for an angle o 5 degrees.” I n other words
outdoor side panel (11). An air discharge side outlet (16) is formed to the bottom left of
the outdoor side panel (11). On the other hand, an air supply side outlet (14) is formed in a
lower-right corner of the indoor side panel (12), and an air discharge side inlet (15) is
15 formed in an upper-left corner of the indoor side panel (12).

Housed in the casing (10) are four partition plates (21, 24, 34, 31). These partition
plates (21, 24, 34, 31) are standingly arranged in that order from near to far side, dividing
an interior space of the casing (10) front-to-rear., In addition, each of these internal spaces
of the casing (10) divided by the partition plates (21, 24, 34, 31) is further divided into an

20  upper space and a lower space.

Divisionally formed between the outdoor side panel (11) and the first partition plate
(21) are an upper-situated, first upper flow path (41) and a lower-situated, ﬁrst.lower flow
path (42). The first upper flow path (41) communicates with an outdoor space through the

air supply side inlet (13). The first lower flow path (42) communicates with the outdoor

25 space through the air discharge side outlet (16). The first cooling heat exchanger (93) is .




15 adsorption elements (81, 82) are disposed in such orientation that one
end-surface diagonal I|ine of the adsorption elenment (81) is collinear with
its corresponding end-surface diagonafl |ine of the adsorptqg ,ggyg%d%mant
(82). Furthernore, each of the adsorption elenents (81, 82) or med
rotatably on an axis passing through |ts end-surface center. The space
betvveen .he s rtiti ( t e (34)
is lS\Pode dgﬁc{ﬁ (f)ipsgrllo%er f%qv gétﬁtc(gz)an ad 4?ig\r/beljrﬂg cBHEfegsaE?p i) fi %P %ehf}%per and
Iower sp fur i vi de theflrst d 0 arption

el enent ¢ f(@ ofaﬁzﬂ)pacq @gﬁt@@eg ﬂ%ﬂf Sidg paggt D) et fSaPef%@Pgnaﬁl

formed on the right S|de of the flrst adsorption elenent (81) are an
upper - si@lat ed, third upper-right flow path (51) and a | ower-situated,
third lower-right flow path (52). An upper-situated, third upper-central
flow pat h (B tvantbtay ldampérs $71,UR) adk aZdngedkidd bl awler irce tteral rofl, betweat h (54)
are divisionally forned between the first adsorption 23 3 May 2006 el enent

(81) sandpd hey p8%A04 pRAS@ Phidihe Rb&HE rﬁartft%ﬁ)platpg@) sivirakpasifanyage anstt he
|l eft side of the second adsorption elenment (82) are an upper-situated,

third u ef t

fl ow pa’? ﬁﬁ%@a‘?ﬁﬁ ei'wﬁ\%n@%cfg Fé)&@wrgn&dr althgwévné Oﬁﬁh%gﬁgﬂk’%);fgtdl é\%gsb an air
e G RS B e RS SR Pkl
third lower-central, flow path (54). The second partltlon pl at e (24) IS

pr ovi de@ndhisurfage gortions §lnkce iy dhe daretings of theesecandt gawitiop plate r@dht Bpeni ng
(25) opening in an upper-right corner of the second partition plate (24)
est abl i shdisionotheumiacatiopebdTe®d) uharsegohsichpherthey gotatef while peingy i¢43) and
10 the third upper-right flow path (51). The second | ower-right opening

- (2610 0pebhtagt with Both gkt pargivn Haen2l) adtisdiecatigmriitiomplate ¢24)i on bet ween t he
second |l ower-right flow path (44) and the third |ower-right flow path

(52). The spgogflcCBaWea! tHRARK Mtikaly plaRP@N) A the se@ﬁdtﬁ@ﬁﬁfonqﬂmer(m iportion
est abI i shes cormuni cation between the second upper-central flow
divided into an upper space and a lower space. Each of the upper and lower spaces is
further divided, by the first and second rotary dampers (71, 72), into three sections.
Divisionally formed on the right side of the first rotary damper (71) are an upper-situated,
15  second upper-right flow path (43) and a lower-situated, second lower-right flow path (44).
Divisionally formed between the first rotary damper (71) and the second rotary damper
(72) are an upper-situated, second upper-central flow path (45) and a lower-situated,
second lower-central flow path (46). Further, divisionally formed on the left side of the
“second rotary damper (72) are an upper-situated, second upper-left flow path (47) and a
20  lower-situated, second lower-left flow path (48).
The first partition plate (21) is provided with the following two openings (22) and
(23). The first right side opening (l22) which is opened on the right side is a circular
'opening formed at a position corresponding to the first rotary damper (71). The first left

side opening (23) which is opened on the left side is a circular opening formed at a position

25  corresponding to the second rotary damper (72). The first right side opening (22) and the




path (45) and the third upper-central flow path (53). The second upper-|eft
opening (28) 15 opening at an upper-left corner establishes conmunication
between the second upper-left flow g&th (47) and the third yapsosl eft flow
path (55). Finally, the second |ower-left opening (29) opening at a

| ower -1 eft corner establishes communication between the second |ower-|eft

fl ow pa . . LRI -1 .af t. 2

uppor r Eop LA Bt P el ke b BRI PO BRI st 8 BPHREOL o ona
20 central opening (27), the .second upper:|eft eni.ng..(28),. apd,the second
ower -1 o Ag visgs biersige §Tin 6B goh it T el Ak Aprir UG ot ror
"By virtue of the operation of the openi n%/ﬁcl osing shutters, the second
upper - r thenfirsolsBriideconer®p, (23)his allewehtp valedrockwesnta stgpéhhigh Enb)an Yape’ second
~central opening (27), the second upper-left opening (28), and the second

| ower - | @hlf popemi ofgthé 2PEniag erenais fpladet onvtlt: opensstite.cindbe staeen whiclhoniyrd cat i ng
~state 24 3 May 2006 and a shutoff state. Each opening/closing shutter

consi i t Weg AN RRES Bofte! Gehing ardiER A48 M tHdEpenV¥eaté. OEALY opl@imedlssife/ 3, 74)
are arranged, in a lateral row, between the third partition plate (34) and

the fou : ( Mare specifically, the third rotary 5
danper %%Sep?éﬁsltfdst%ghs%&%lglgtlﬁée&]wlg t and the fourth rotary danmper (74) is

di sposed to.the left. .The.rotar ers (73, .74 r i Spo i uch
orientati oﬁrhtehtﬁo ?‘51‘8f3110}1e¢§88%11f5%ﬂe arg FFpaged, li)rat ageﬁag f?’%?’%%‘é”gg ﬂi?en t he
direction of the third partition plate (34). In addition, .t rotary
danper s s¢cpad P?’J‘)tloar@atﬁr(g‘b)n’éj@dhg (RIS PRARIOR Qﬁ't)'atMOWﬁPF@ﬁﬁagﬁ’n&‘q Stont act
with both the third partition plate (34) and the fourth partition plate
(31). 1ledsprionsdereet¢81)ce disphsedithithelrightrani thesecprdadso{@py egmpnt BE)four t h
partition plate (31) is divided into an upper space and a | ower space.
Eacho of dispesedppehie kiid Tiose ndsppioeselementt (81, B2) adi mirabedd ibpataid inksiiehd and
fourth rotary danmpers (73, 74), into three sections. In other words,

“di vi si oBakdididnotHEe Ah&N rédpctived ngBindlalOdiirddfiend Rbirebpoad ab ytheldomiudindB) are
an upper-situated, fourth upper-right flow path (63) and a | ower-situated,
fourth hougion I'oifgﬁtcasing (10). In addition, as shown in Figure 4, the adsorption elements (81,
82) are disposed in such orientation that their end surfaces each form a rhombic shape as a
result of rotation of a square shape for an angle of 45 degrees. In other words, the
15  adsorption elements (81, 82) are disposed in such orientation that one end-surface diagonal
line of the adsorption element (81) is collinear with its corresponding end-surface diagonal
line of the adsorption element (82). Furthermore, €ach of the adsorption elements (81, 82)
is formed rotatably on an axis paSsing through its end-surface center.
The space between the second partition plate (24) and the third partition plate (34) 1s
20 divided into an upper space and a lower spéce. Each of the upper and lower spaces is
further divided, by the first and second adsorption elements (81, 82), into three sections. In
other words, divisionally formed on the right side of the first adsorption element (81) are
an uﬁper-situated, third upper-right flow path (51) and a lower-situated, third lower-right

flow path (52). An upper-situated, third upper-central flow path (53) and a lower-situated,

25  third lower-central flow path (54) are divisionally formed between the first adsorption




15 flow path (64). An upper-situated, fourth upper-central flow path (65)
and a lower-situated, fourth lower-central flow path (66) are divisionally
formed between the third rotary danpgy (73) and the fourt@m&tﬁm danper
(74). Divisionally formed on the left side of the fourth rotary danper
(74) are an upper- situated, fourth upper-left flow path (67) and a

oiace (AL DG C&h‘?ﬂ{s{%@ft’of I BRREA; P37 n%f?fnféﬁ%(fﬂ%ﬁ%ﬁ@féﬁie“ >

upper-ri pen pening.in an upper-right corner the third
partiti dﬂ%h‘tﬂ %nd(%%?f tlagﬁ Hen (2 S pRP E R st e RBesr lttﬁ%owmaﬂa(s 5)
upper-right flow path (51) and the fourth upper-right flow path (63). The
third | @nére-lomghsitugtesnithicd (@6x-lefpdloinpatht(5@). | Ghee third) lghier-centrah dowesatlabl | shes
conmuni cation between the third lower-right flow path (52) and the 25
fourth |(8#)edonstitgtes af bivflopapdih fErdrgentheion hiThel rependramle inpeHichgnged (92) @Peni ng
in an upper 25 3 May 2006 central portion establishes comrunication between

the shi ngk HpResaf RchiRts JIE}SB%CP@{ éhcﬁ%%)entaﬁ&ijtﬁahﬁ FrQUEL fRe Hﬁﬂﬁlro%ﬁ@érftﬁll flow
path (65). The third upper-left opening (38) opening in an upper-|eft

cor ner ?%t)‘aﬁ] ﬁ)ﬁs comruni cation between the third upper-left flow path
(55) an arth upper-l eft flow path (67). Finally, the third

| ower -1 eft ni n P 5 in a lower-]|eft carner establishes
comuni catl t?@?‘ggeg?f%ﬂ’é ?%)IIB\B@‘PV“FE& ‘E‘”tg‘lt ‘?Nf(ﬁg’t“ﬁng BB PPEHEES hﬂﬁ? ourth

| ower -1 eft fI ow path (68). The third upper-right opening (35), the third

| ower - r iSEfeR cb‘;ﬁﬁ?rrlﬂﬁjﬂ(oa?sl)mg {30 enening in @appal-righiciereg of 3 secmdapmﬁtieru
upper-left opening (38), and the third lower-left opening (39) are each
provi de@lat (24) @ntablixbes n@hmluoiyhthtgl bé¢tweerethe sByond wipeeright fidve pethefdd) enh of t he
10 opening/closing shutters, the third upper-right opening (35), the third

| owe0 - r itighthird neppengdght(B6y pathh(51) hiThe se@indriaivefign 6j@ning (26) bfirdghinr 1
upper-1left opening (38), and the third lower- |eft opening (39) are each

al | owed |dvRers¥iht GBriREMBNRNE CANMURNCHRIN RAwsdPHR RBch®IcHRHL %fnf flowigke. Each
openi ng/ cl osing shutter constitutes an opening/closing mechanism The

fr ﬁ urth @ﬂ')ta'na bR nR %\ger(ﬁ?‘ét)t floS MR YSﬂ.e ThstddnbientA lo'th‘MtQ 9275 WBeiRs B ngs.

an upper-central portion establishes communication between the second upper-central flow

path (45) and the third upper-central flow path (53). The second upper-left opening (28)

15  opening at an upper-left corner establishes communication between the second upper-left
flow path (47) and the third upper-left flow path (55). Finally, the second lower-left
opening (29) opening at a lower-left corner establishes communication between the second

‘A lower-left flow path (48) and the third lower-left flow path (56).

The second upper-right opening (25), the second lower-right opening (26), the second

20 . central opening (27), the second upper-left opéning (28), and the second lower-left opening
(29) are each provided with an opening/closing shutter. By virtue of the operation of the
opening/closing shutters, the second upper-right opening (25), the second lower-right
opening (26), the secot}d central opening (27), the second upper-left opening (28), and the

second lower-left opening (29) are each allowed to switch between a communicating state




15 fourth right side opening (32) opening on the right side is a circular

- opening which is formed at a position corresponding to the third rotary
danper (73). The fourth left side opg#ing (33) opening on athig, st side is
a circular opening which is formed at a position corresponding to the
fourth rotary danper (74). The fourth right side opening (32) and the

fourth | efit  sj penLng ) r QVi i 0 i .0si ng
shutter.a?l yav%r%ﬁg %%&ofl%%g 8§%§%§$§§ngf&¥H%ggB§%§%ﬁ QWbsﬁﬁgagﬁggggrs, t he
fourth right ,side opening (32) and the fourth |eft side opening (33) are
each al I"d#28"t%- switch between a state in which only an upper half portion
of the opening area is placed in the open state, and a state in which only
a | ower hal Thpvwe irearyodampess (e grareanded, pl addaral nowhestopenthstthird. Each
openi ng/ cl osi ng shutter constitutes an opening/closing nmechanism 26 3 My
2006 Di \pagitmnglldty (84)ramedhd Gumbepurtitian plater (B). phfdre speaificallgtthe (18dl) rozard t he

i ndoor side panel (12) are an upper-situated, fifth upper flow path (61)
and 3 | omBhes(73yad 8dpostd fid thel SR Tank 1RVOUPALBtaP AAmpdh@4) Isfdidpos@PRI the | ow

path (61) is brought into communication with an i ndoor "~ space by the air
di schar Si | ) | & e I N i.ded with
5 an ai ?QEI ggﬁ?ﬁ%&%g&é’?é%}m&% (?{Ee};bggtﬁglrguﬁgr?ﬁ}%t? ﬁttgamﬁ‘hlgf%ﬁlr ;I%S\Rgért&}éleggv pat h
(62) is brought.int onmruni cation with the indoor, s e by .the air supply
SPdb oustEreEmROR RS FPY BHor GRrON gl BT Rty B A0 PRGN A
supply fan (95) and a second cool i ng_heat exchaqggr .(94). RUNNI NG
OPERATI eanydanieryidi #)qpe Asengsa segh hakthay eiztpivhalg beingrip sefaqtagmth tgdh i | |
be described first and then the running operation of the above-described
ai r condfiet thodipagitiop phata(3dd and the finath phegicon Ped Bbre particularly. Referring
to Figure 9, a streamof adsorption air is flowi ng through the humdity
adj usti ng siigesppesbagesayhe (tBisd pamitioa pddte ¢Bnaal tieoflurthpattitioniBatk (BWing
t hrough the cooling
divided into an upper space and a lower space. Each of the upper and lower spaces is
further divided, by the third and fourth rotary dampers (73, 74), into three sections. In
other words, divisionally formed on the right side of the third rotary damper (73) are an
upper-situated, fourth upper-right flow path (63) and a lower-situated, fourth lower-right
15 flow path (64). An upper-situated, fourth upper-central flow path (65) and a lower-situated,
fourth lower-central flow path (66) are divisionally formed between the third rotary
damper (73) and the fourth rotary damper (74). Divisionally formed on the left side of the
- fourth rotary damper (74) are an upper-situated, fourth upper-left flow path (67) and a
lower-situated, fourth lower-left flow path (68).

20 The third partition plate (34) is provided with the following five openings. The third
upper-right opening (35) opening in an upper-right corner of the third partition plate (34)
establishes communication between the third upper-right flow path (51) and the fourth
upper-right flow path (63). The third lower-right opening (36) opening at a l'owerQIight

corner establishes communication between the third lower-right flow path (52) and the

25  fourth lower-right flow path (64). The third central opening (37) opening in an upper




15 side passageway (86) in the adsorption elenent (81, 82). In this state,
noi sture contained in the adsorption air is adsorbed onto the adsorbent in
the hum dity adjusting side passageway (85). As a result, ;;mg Q@b?g)rptl on
air is dehumdified. At this time, heat of adsorption is generat ed.
However, the heat of adsorption is collected by the cooing air flow ng

h h th |
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sufficient anount of noisture renoval. Especially the terrperature radi ent
of the sdopppticBreomier eftalgishen¢cnmeiideiondebuchdhe theiddgpericfidlovepath 655) a
result of which the amount of noisture renoval at the outlet side tends 25

t o becomadithsfilifth@ppaitict: @owt fith (EM1 Faaily, thd eirdabives-Riedpening t(Beaingr € t han
the outdoor 27 3 May 2006 air (QA) is used as cooling air, the tenperature

ri seson ik Nej AR P b A8 égtgb@ishe?s SHRREASA R ben/aéenathe et YowGSBEFicA) hﬁ‘cht he
tenperature gradient frominlet side to outlet side decreases, er eby

maki ng I(%6)8@%%11?%@(@3\9&'—&&%o%vugatfl fdsi”t anount of moi sture _rermval . For

exanpl e, cooling air. In addition, conditioned

air 5 (CA ool er icat ed, by broken line, cap be used. as

o0l i ng a1 TR e UPRfa TiEDE OPGRing HASE JHEI 1 GHSRIENt (CSRTelosy. 1 HEder bl o
for the adsorption elenent (81, 82) to be cooled by air lower in

t enper atogriEalt dpEAINEHAT), dbarihird upmeryef ehening 618).nepdethe cbird ilewernkB rmpeaingt o a
further extent, thereby making it possible to gain a sufficient anmount of
noi st ur e(39}a:‘rmwcai protided withdohi drieoimg/chosstgr shatrerof Byividwk ofi the OR#ratiorG#)thei . e., a
conbi nation of roomair (RA) and outdoor air (OA), may be used as cooling

ai r.10ThepeningicRing Ran@érs,afe dird Migpek-Pighocienthg (35, teomilidtibasi-fightappeingt us,
when the mxed air (RA + OQA) which is a conbination of room air (RA) and

gg? ?Ioglrjl g‘rﬂl tHeQ@Mrd cdntbhi @fefiRg €99! 1hBGhidd hppetiidfl ofGife@8y, 8 hd i@ lower-
left opening (39) are each allowed to switch between a communicating state and a shutoff

state. Each opening/closing shutter constitutes an opening/closing mechanism.
The fourth partition plate (31) is provided with the following two openings. The
15  fourth right side opening (32) opening on the right side is a circular opening which is
formed at a position corresponding to the third rotary damper (73). The fourth left side
opening (33) opening on the left side is a circular opening which is formed at a position
corresponding to the fourth rotary damper (74). The fourth right side opening (32) and the
fourth left side opening (33) are each provided with an opening/closing shutter. By virtue
20  of the operation of the opening/closing shutters, the fourth right side opening (32) and the
fourth left side opening (33) are each aIIO\;ved to switch between a state in which only an
upper half portion of the opening area is placed in the open state, and a state in which only

a lower half portion of the opening area is placed in the open state. Each opening/closing

shutter constitutes an opening/closing mechanism.




with reference to Figures 4-8. Figure 4 is a diagramschematically
illustrating portions 15 between the second partition plate (24) and the
third partition plate (34) in the casitg (10). DEHUM DI Fl G DbIPERATI NG
-MODE During the dehum dification operating node, outdoor air (QA) is
~dehum dified and then is supplied into an indoor space whil e heat of

adsor pti on, Dﬂﬁ{]ﬁﬁaﬂg%?f L&y ﬁé}%eérf erﬁljthoﬂ%rgﬁ 1? gfa (3&? ind ) n&m&a‘ @tdﬁ'ga%ed - o)

dehum di fyi ng oor arr M xed Qi

which is conbi nati on of omair (RA or air and then is

di schar g4 ngﬁﬁ%ﬁ“flﬁe%%@?%@%ﬂa}gk?%‘ Al s overrtutig Jh P Do) | <
activated in the dehumdification operating node, outdoor air (OA) is

t aken i rath (628 iTheiftfth epper Hlovcpath ket) ig bUE)Ugﬂﬂhrrtﬁeughmm@lcamn witppinyindede i nl et
(13). The outdoor air (OA) flows, as first air which 25 constitutes

adsor pt i spacesly theiaitt disdhbggefsidesinles 1®r The difthpaiper (1449)patiX61) reprotided witand,
when the 28 3 May 2006 air discharge fan (96) is activated, mxed air (RA +

OA) - whi G disdisciafiEthn ¢dd)0DiPfhe bBRFMardl Ehe(fiHN 137G fRW SHP (6 zahsrbr()@at ihtp taken
into the inside of the casing (10) through the air discharge srde inlet

(15). Thehfchidh rwn(h%e m@bé)ras})llé%vﬁﬂ th@%{ﬁ%ﬁﬂ}?ﬁ:ﬁé Buﬁ\é?'(_‘fﬂ Gﬂﬂesﬁﬁél %vge?) 5

cool i ng al r and regeneration 1"nt o upper ow pat
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. regenerative heat exchanger (92) operates as a condenser and the second
cool i ng (Bdat exchanger (94) operates as an evaporator. Stated anot her way,
no refrigerant flows in the first cooling heat exchanger (93) in the
dehuni diRUNAINGNOBERASKNKON node. And, the dehumidification operating node
of the air 10 conditioning apparatus is performed by repeating first and
secdnd operid baric operatidresheiei aigorptibie blemen3sy(8lp 82) wilt be Described first sind
operation of the dehumdification operating node will be described. In the
first ORREAHcORINNAE BFGRMdH LONhORBEHRLABE AR oRattioRElg OpPhatisOwill @6 t he
described more particularly.
Referring to Figure 9, a stream of adsorption air is flowing through the humidity
adjusting side passageway (85) and a stream of cooling air is flowing through the cooling
15 side passageway (86) in the adsorption element (81, 82). In this state, moisture contained
in the adsorption air is adsorbed onto the adsorbent in the humidity adjusting side
passageway (85). As a result, the adsorption air is dehumidified. At this time, heat of
adsorption is generated. However, the heat of adsorption is collected by the cooing air
flowing through the cooling side passageway (86).
20 Here, if outdoor air {OA) is used as cooling air, there is a drop in cooling effect when
the outside temperature is high. This results in a rise in temperature of the adsorption
element (81, 82), thereby making it impossible to gain a sufficient amount of moisture
removal. Especially the temperature gradient of the adsorption air from inlet side to outlet

side increases, as a result of which the amount of moisture removal at the outlet side tends

25  to become insufficient. On the contrary, when air lower in temperature than the outdoor




first adsorption elenent (81) are carried out while a regeneration
operation for the second adsorption elenent (82) is carried out. Stated
another way, during the first operati®n, air is 15 dehuni diFfygcbdos t he
first adsorption elenent (81) and the elenent (81) is cooled while

si mul t aneously the adsorbent of the second adsorption elenment (82) is

regener aa?xe%!A {§ REg1LE kO mgce h%ﬁefﬂg@x%&ur@?ﬁé 3hitRadsbRfion 8RR shiipéked. | ght

openi ng he "secon pening (27), and the second | ower-1|eft

(24) B RSy 6Py (hE 1oPestR PR b enlflfr%éts‘?gé R Bp egs P e

upper-left openi ng (38), and the thlrd | oner - | eft opening (39) are placed
in the dherebyimakmgiiepgspibleria epiiargyt Bgagnt pioBnt Rfl‘%ﬂ‘ﬁuieéﬁ‘j“ov n upper hal f

portion of the first right side opening (22) is placed in the open state.
The not chedFapeainple, (It adf(Re) endyi besmsegas apglingaipeln gddition; eonditiosgd 8 such

that it is located |ower-right and opens to the second |ower-right flow

pat h 5( 44):A) Balel &6 ansholed Walicatdddit brakerieniande(126) asodoolihg ais.e Som theasei t i on
plate (24) 'is in the communicating state. In this state, 29 3 May 2006 the

first aigy REQitt RRsible’ B thPRAb iR WD (§71192) tharses
t hr ough (%fﬁgg\ﬁ)fr}&s]%lgﬁerﬂl églh lﬂea opg ng (622 t he fﬂrt115| de of t(he fI)I’St rotary

darrper (71 .. .the second ga@p (44) SR

| OWer - r |°g?ﬁiedob;¥e’%ﬂ ﬁogve(é% emp‘@@attlﬁlre tﬂﬂl g rr!)(?ﬁllv ﬂ‘é coolgﬂgj%f?&? %SE g
lower-right flow path An up hal f porti the fourth gh

si de opéﬁﬁn&”{@?)e’qeé‘t ﬁf" %‘H aKIngHE p(%ﬁ%westpaga& a Sﬁ"ﬁgc‘%tag}?élat bl R (77) of
the third rotary danper (73) is oriented such that it is Iocated

upper - r inghwovand opens to the fourth upper-right flow path (63). The third
upper-right opening (35) of the third partition plate (34) is in the

conmgni cat i hgadslithtre .a dtreamhifsnisedee, (RA hédAkdend w@mbinagih of rerm 2ir| Bded i nt o
the fifth upper flow path (61), passes through the 10 fourth right side

openi ng 4nd2dutdbdieaii (A eagibetub@l dshidoting airaMye campey oper3on of the fomgoinlg upper -
right flow path (63), and the third upper-right opening (35) in that order,
_ and f1owg é:dhtdﬁicﬁllﬂfg apparatus, when the mixed air (RA + QA) which is a combination of room
air (RA) and outdoor air (OA) is used as cooling air, will be described more particularly,
| with reference to Figures 4-8. Figure 4 is a diagram schematically illustrating portions
15  between the second partition plate (24) and the third partition plate (34) in the casing (10).
DEHUMIDIFICATION OPERATING MODE
During the dehumidification operating mode, outdoor air (OA) is dehumidified and
then is supplied into an indoor space while heat of adsorption, generated in the adsorption
element (81, 82) when dehumidifying the outdoor air (OA), is qollected by mixed air (RA
20 + OA) which is a combination of room air (RA) and outdoor air (OA) and then is
| discharged.
As shown in Figures 5 and 6, when the air supply fan (95) is activated in the
dehumidification operating mode, outdoor air (OA) is taken into the inside of the casing

| (10) through the air supply side inlet (13). - The outdoor air (OA) flows, as first air which

25  constitutes adsorption air, into the first upper flow path (41). On the other hand, when the




third upper-right flow path (51). The hum dity adjusting side passageway
(85) of the first adsorption elenent (81) is in comunication wth the
third lower-right flow path (52) as w8l as with the thi rdmﬁ% 061o
central flow path (53). The cooling side passageway (86) of the (%i rst
adsorption element (81) is in conmunication with the third upper-right flow
path (51). & f - [ : re t I ; ) t he
ot her h%ﬁ@%g%ﬁiﬁ%ﬁ%ﬁ {s/ Qﬁ%ﬁﬁ%‘% F}{ﬁ%&s?%?\%azgg e\ﬁm}g%/h fs(ag%ﬁ)nﬁ)‘%?ﬂ%&ﬁg&srgg%d
adsorptign,elenment (,82) .is.ih.CcO ni cati.on ,w t he. thi I r ntr al

f1 ow pat#Hf ("5’&% a%fg"%é?‘i") S f%?h“’ @E%‘uf“ﬁ(? ﬁl? IBE)‘B%P% Iﬁl}gf ?aswlggtl\}vbg%@%%f .%ﬁThe
cooling side 20, a,ssaglewa% (86) of the second adsorption elenment (82) is in
communi cdisdhergewiderinkeh E15)hiThe mixpsrér B ritQ A} flowe gs serond e 3yhigh copstiuiess wit h
the third lower-left flow path (56). As also shown in Figure 4A in this

st at e t heofihg sir and regbheyaison s irad $erfifth eppeaflow patit @1 he hunidity adj usting
si de passageway (85) of the first adsorption elenent (81) fromthe third

| owers- ri ght pfjiepmBad, iufiBd)the BfiirRidifidatord lopwratify augle, tdfdgdrativnlicyslesadieust i ng
si de 25 passageway (85), water vapor contained in the first air is adsorbed

onto the,; 5§ e I'(I%]gel%gt SrdfRYin2Hbn gﬂerrééen@{‘afivé hass ﬁgﬁﬁ%d%érq'ﬁ)i Sty the

P:Jm di tyha justing si pﬁssaﬁei/vay 85) flows into the i rd ‘'upper-central
t 53 O t t t i i i
Lo bt Ehg PR et AP 118, SERIE 208 bR 99, SR8

upper-right flow path (51),. Duri the flow 5 through the coqling.,side
passagevé?fe@@@?t,he’f M@y B GefHesrpt g‘g‘gﬁ)ﬂlbéhen t C‘B‘P]ln&dlée&gﬁﬁh&ﬂgede@éi 3'? &8 when
the water vapor is adsorbed onto the adsorbent in the humdity adjusting

si de pasdehgevdificat®B)peratingtimede. whndisthe tdsbursiefagaionopermiipggnodgsofcieRiing air
through the cooling side passageway (86). The second air, which has robbed
t he Tteat conflit@e@rapparatus is ferfonmed by cepedtingt firstr ahdlsovwed opematiord infaltewapern h (54) .
During the flow through the third lower 10 central flow path (54), the

~ second air RagrFeg TS, tkdikegRrIcatdl\e: demimidifichnngperdtiHz)modelwillt he

regenerative heat exchanger (92), the second air is subjected to heat

exchange,ddsblibed. In the first operation, an adsorption operation and a cooling operation for the

first adsorption element (81) are carried out while a regeneration operation for the second

adsorption element (82) is carried out. Stated another way, during the first operation, air is

15  dehumidified in the first adsorption element (81) and the element (81) is cooled while
simultaneously the adsorbent of the second adsorption element (82) is regenerated.

In addition, in the first operation, the second upper-right opening (25), the second
central opening (27), and the second lower-left opening (29) are placed in the closed state
in the second partition plate (24). Furthermore, the third lower-right opening (36), the

20  third upper-left opening (38), and the third lower-left opening (39) are placed in the closed
state in the third partition plate (34).

An upper half portion of the first right side opening (22) is placed in the open state.

The notched opening (77) of the first rotary damper (71) is oriented such that it is located

lower-right and opens to the second lower-tight flow path (44). The second lower-right

25 opening (26) of the second partition plate (24) is in the communicating state. In this state,




refrigerant and absorbs heat of condensation of the refrigerant. The second
air heated by the first adsorption elenent (81) and the regenerative heat
exchanger (92) is introduced into the2hum dity adjusting sizxgapspeagevay
(85) of the 15 second adsorption elenment (82). In the hum dity adjusting
si de passageway (85), the adsorbent is heated by the second air and, as a

| ragiii'r E’eﬁ%@f?‘i PG BRch 1B 6 IR obf AR D (RERIRTEN piBe” i’?@"é&“@fﬂﬁt | t :‘e
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plate (34) is in the comunicating state. The notched openjng (77) of the

fourth Mlevapsthddmpend thrasecond lowesrightiopantig @Akin thet pler, | age £lo8E 1B9Jas - ri ght

and opens to the fourth upper-central flow path (65). A lower half portion

~ of the fihiud tower-eight 8oweathg8.ng (33) is in the open state. In this state,
the first air dehumdified by the first adsorption el enent (81l) passes

throggh theag la?g& HARRRFdHE thé foutth AdhoWdp abéhidD@R) id plecedhin titk @Rntsraed ,
opening (37), e fourth upper-central flow path (65), the 31 3 May 2006

| nside OIE eg{a?cgl%(g gﬁ;&rﬁn%ﬁfgﬂ)f' fiARE rrotﬁ%@grr*pi@?ﬁﬁs Fbgoriér?l\‘:%dlt dch eat 1154 fRatePeN NG

(33) in OWs I nto we ow path (62). During

the flow through the fifth, | qwer, fl ow 62 e i . al S
thr ough PRE-ECaHaeab i dbe ST LoRfRBt Ropofn 3, bt B ipBIIRED | ear
exchanger (94), the first 5 air_ is su%)sj.ecf‘ed to heat exchaqge W th
ref ri geoRARINg k35) 9itibe thigspasition pigte (34) ISeprihg epmmunicaling statge L7 thig statg,
~dehumi dified and cool ed passes through the air supply side outletég14) and
i s supphe sgtonhdowichiitre fowednintauhedifth winer dlpenpaily (PDgpawses tieughdiond
partition plate (24) is in the communicating state. The notched opening
(77)100f finireh sgleaidt opehimgy(32hatheeinsidd 2§ the shird Gtay idemped(78)dhe fausth vppert- s
| ocat ed upper-left and opens to the second upper-left flow path (47). A
l'ower  halght REWwtPaf\(6aj, aflﬂﬁheft'hﬁ'& upp&iright bpt@ipA@B) MGhétiHler] snd flovesigtoohen

e

state. In this state,
third upper-right flow path (51).
The humidity adjusting side passageway (85) of the first adsorption element (81) is in
communication with the third lower-right flow path (52) as well as with the third upper-
15  central flow path (53). The cooling side passageway (86) of the first adsorption element
| (81) is in communication with the third upper-right flow path (51) as well as with the third
‘lower-central flow path (54). On the other hand, the humidity adjusting side passageway
(85) of the second adsorption element (82) is in communication with the third lower-
central flow path (54) as well as with the third upper-left flow path (55). The cooling side
20  passageway (86) of the second adsorption element (82) is in communication with the third
upper-central flow path (53) as well as with the third lower-left flow path (56).
As also shown in Figure 4A, in this state the first air flows, as adsorption air, into the
humidity adjusting side passageway (85) of the first adsorption element (81) from the third

Jower-right flow path (52). During the flow through the humidity adjusting side

25 - passageway (85), water vapor contained in the first air is adsorbed onto the adsorbent. The




second air, which has flowed out of the second adsorption elenment (82),
- passes through the third upper-left flow path (55), the second upper-|eft L
opening (28), the second upper-left Bgbow path (47), the ingpsemks the i
second rotary danper (72), and the first left side opening 15 (23) in that
~order, and flows into the first lower flow path (42). During the flow

t hr ough ﬁrlfgt aif | Wi chOWRlifidd &V\fh?%gg}féiﬁﬂqi%&i'ﬁﬁ &a%ép%@%g%@;v&g ft?sg%ﬁa%vs l'ﬂ{o %ﬁfg;l o the

first cooling exc anger erant Wi ng
t hr ough é g flrst oolln t exchanger (93). Accordingly, the second air
just padSBESUPRHSE QVEQ coollng heat exchanger (93), in other words

the second air nelther absorbs nor |iberates 20 heat. Thereafter, the
second air Pagbesthehhandgthetseeoryli air Hpwe e the eioling side Ipessagerply @AHof he

di scharged outdoors. Referring to Figure 6, the second operation of the
dehum difirsicadsbpaion pédnadnt (8 )nfoste themblind Uppedsgiarfidyegathl (51). hBusrg didflow
operation, an adsorption operation and a cooling operation for the second

- adsompt It%ugt Clirs %oﬁ@gZ)s;der&s%e\t«hﬂs@utthmwoed aniff QOGN Abdi 08t ARBfpAbhon for
25 the first adsorption elenernt is carried out. In other words, during

ot he Seco%gergﬁ: rv?ﬁénat?g éfﬁ%er?ifgly?rﬁxs 2&8 Q'bf?d nt% glﬁﬁtﬂfﬂeﬂt n tgg h\thllﬁl 4 gr aﬁt?s(ﬁﬂgd

adsor pti ment enen I'S Co0

S|nultane usI t he or of the first .ads tion e enent )
Tegener AEAHRAUE oD e W@rdé"e@Sﬁac%‘SeE}“aﬂP@ﬁ S HRIEE PRl gh
- opening (26) t he second central openi and the second upper-1left
openi ng ©EoBE sife passasevnyi (§6). hdhe second alr5wtaetﬂltha§|rel?beg|th% aegtaf yadsqrpiieer nor e,
the third upper-right opening (35), the third |lower-right opening (36), and
t he thi fbwsonerthe dfitd lopencogral 8y pathe(SG). oBeudng thetfloav thndugl thathindtlower-pl at e
(34). An upper half portion of the first left side opening (23) is placed
i-n tibe aperal$loat path (34)etheatatddiroRests oGl Jheatgdnbartise hen dxclahngery(IRanper
(72) is oriented such that it is 10 located lower-left and opens to the

second lmt\ﬁerretgeﬁérattdeqwapetchar(zg@tyz)Ttlﬁe s&RAANE ik QU Ectb®{d heaPRRINaRgE w2R) Of
the second partition plate ( iSin the communicating state. Tn this

refrigerant and absorbs heat of condensation of the refrigerant.

The second air heated by the first adsorption element (81) and the regenerative heat

cxchanger (92) is introduced into the humidity adjusting side passageway (85) of the

15  second adsorption element (82). In the humidity adjusting side passageway (85), the

adsorbent is heated by the second air and, as a result, water vapor is desorbed from the
adsorbent. In other words, the adsorbent is regenerated. Then, the water vapor desorbed
from the adsorbent flows, together with the second air, into the third upper-left flow path

'(55).
20 The third central opening (37) of the third partition plate (34) 1s in the communicating
- state. The notched opening (77) of the fourth rotary damper (74) is oriented such that it is
located upper-right and opens to the fourth upper-central flow path (65). A lower half
portion of the fourth left side opening (33) is in the open state. In this state, the first air

dehumidified by the first adsorption element (81) passes through the third upper-central

25  flow path (53), the third central opening (37), the fourth upper-central flow path (65), the




comuni cating state, the first air, which has flowed into the first upper
flow path (41), passes through the first left side opening (23), the
inside of the second rotary damper (73), the second |ower-4 l@%%zédﬁow pat h
(48), and the second |lower-left opening (29) in that order, and fl ows
into the third lower-left flow path (56). An upper half portion of the

fourth left sjde opening (33) i | aged i.n e . open state, .The notched

openi ng 1% 0%31etfﬂ%fﬂff mﬁ%?rf/ﬁi%%%ﬁcﬁ&ﬁﬁg? fwi%;leﬁ §%8ﬂperﬁﬁ%§33§%ﬂw AL 1 i s
| ocated upper-left and opens to the fourth upper-left flow path (67). The
t hird uppddlomsfintodhefifthipwed®w pth(629. third partition plate (34) is in the
comuni cating state. In this comunicating 20 state, the second air, which
‘has fl owed Dotifg tHedldw fhirbughpe fifthlowerfidvn p{th 152), ek airt fasea ghrougihthef our t h
| eft side opening (33), the inside of the fourth rotary danper (74), the

f h , i , 38) i
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that order, a ows into hird upper- | ow pat'h

timeof ' ' r IS ' . ratio t he
fires 28 b0 TR bdfalde Bl RESERH AR 10 hle® nERG0 B rBREERY, 2. 59,
are rotated thropygh ap.33 3, May 2006 angl e of 90 degrees ee Figure 4B).
And, |t nabe it dirdFamheet myt Sotle rssesdtug) Thesss SV S obladA® SLS: pt) on
el ement (82) is in comunication with the third |lower-left flow path (56)
as wel | sarpligdtindadi® t hird upper-central flow path (53). The cooling side
passageway (86) of the second adsorption elenent (82) is in comunication
with the thThe seqopéruppef-tefis optrong §28)hof B sasndwglaktitag platen (24 eistini thel
‘lower-central flow path (54). On the other hand, the hum dity adjusting

si de pas;&a@mwoatiﬁ%&)at@f THeendtbhielt op@&Rr O17) OF 10k eeRMd dagnpef (72) is
comruni cation with the third |lower-central flow path (54) as well as with

the 1phi ricHRA&Gch haGibts 1bEAM @ﬁeh—ie(fﬁﬂrﬂi-qp@ﬁ@toqgé’kéceﬂd _ﬁfnﬁ@-léﬁﬁé@% 7§.86) of
the first adsorption elenment (81) 1s in conmunication with the third
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second air, which has flowed out of the second adsorption element (82), passes through the

third upper-left flow path (55), the second upper-left opening (28), the second upper-left

flow path (47), the inside of the second rotary damper (72), and the first left side opening
15  (23) in that order, and flows into the first lower flow path (42).

During the flow through the first lower flow path (42), the second air passes through
the first cooling heat exchanger (93). At this time, no refrigerant is flowing through the
first cooling heat exchanger (93). Accordingly, the second air just passes through the first
cooling heat exchanger (93), in other words the second air neither absorbs nor liberates

20  heat. Thereafter, the second air passes thrdugh the air discharge side outlet (16} and is
discharged outdoors.

Referring to Figure 6, the second operation of the dehumidification operating mode
will be described. In the second operation, an adsorption operation and a cooling operation
for the second adsorption element (82) are carried out while a regeneration operation for

25 the first adsorption element (81) is carried out. In other words, during the second operation,




As also shown in Figure 4C, in this state, the first air flows, as
adsorption air, into the humdity adjusting side passageway (85) of the
second adsorption elenent (82) fromthBg third | ower-|eft fj,@wmh (56).
~During the flow through the hum dity adjusting side passageway (85), water
vapor contained in the first air is adsorbed onto the adsorbent. The 15

first air._dehum dj.fied in the hum di.t dj ustd i.de pas way ) flows
o t heit i o il spamar DY RES todnd W g PRERHENR eobRY secone
air flows into the cooli nq% si de passagewa%/mg_%) of the . second adsorption
el enent White simplignepnsdy theiabgorgpi o thedprpt adsgrptipmelsmentSl) iprsgengatele 11 ow

t hrough the cooling side passageway (86), the second air absorbs heat of
adsor pti on ROadglgrer at thd sedvend arieetingt e secpdiower-right opbsdg (46 othe kecoadsor bent
in the humdity adjusting side passageway (85). Stated another way, the

second - ajehtrill GRinga@75,081d 1@ Rcdnd LR UIh dpBEng (TS droG:lGded €n ABS Sa@BAWAY
(86). The second air, which has robbed the heat of adsorption, flows into
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| ower - | ow ‘pat the sec sses through the
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refrigeré\@t and absorbs heat of condensation of the refrigerant. The second
~air heat\@®@in the second adsorption elenent (82) and the regenerative heat
exchanger (92) is introduced, as regeneration air, into the humdity

adj usti ng sfdapprs dSpergenay tigbyst &t side opering (ZHsepicedimn Beapsatsta81) . In
the hum dity adjusting side passageway (85), the adsorbent is heated by the
second dite maichedaspeainge@d) tof thaterond aptary dempate@@) le driéntednstdhethadgas bent .
I'n other words, the adsorbent is regenerated. The water vapor desorbed

f r omot hao@gsidoRentefif dnd\Wpend togkd Kebndlotver-1dtEfl S pARI48) ITheistdond idreert1bti r d
upper- right flow path (51). 10 The third central opening (37) of the third
partiti Qpephat@o) 3ftihel fcbill PRRitIGRPIMEI(E#f isN8l the communicating state. In this
communicating state, the first air, which has flowed into the first upper flow path (41),
passes through the first left side opening (23), the inside of the second rotary damper (72),
the second lower-left flow path (48), and the second lower-left opening (29) in that order,
15 and flows into the third lower-left flow path (56).
An upper half portion of the fourth left side opening (33) is placed in the open state.
The notched opening (77) of the fourth rotary damper (74) is oriented such that it is located
upper-left and opens to the fourth upper-left fliow path (67). The third upper-left opening
(38) of the third partition plate (34) is in the communicating state. In this communicating
.20 state, the second air, which has flowed into the fifth upper flow path (61), passes through
the fourth left side opening (33), the inside of the fourth rotary damper (74), the fourth
upper-left flow path (67), and the third upper-left opening (38) in that order, and flows into
the third upper-left flow path (55).

At the time of switching from the first operation to the second operation, the first

25  adsorption element (81) and the second adsorption element (82) are rotated through an




~state. The notched opening (77) of the third rotary danper (73) is oriented
such that it is |located upper-left and opens to the fourth upper-central
flow path (65). A lower half portion3®f the fourth right sojcﬂ%ﬂﬁgni ng (32)
is placed in the open state. In this state, the first air u ified in
t he second adsorption el errent (82) passes through the third upper 15

central t 3

upper - ceaﬁg f%%&)(eﬁsﬁte ihe ‘l?rnt[}slé um] t gugtléﬁ gxéep Stgggremggé;er (73),

and the fourth_right, si opem ng. (32) in that or der.,,  and into the
fiftth | diesecPndarsorrtionbayent Gihi omEYmeRop RFELGR tifdopes- [qﬁt VBT | ow

path (62), the first air passes throu%h the second cooling heat exchanger
(94). | r(56hs welk enwvithdbe thiyl brpet-centrh Angepatlf ¢58), Thegoplingstide pwsageway s

subj ected to heat exchange with refrigerant and |iberates heat to the

refri ger@eyf of hedetdrd ddssiptiofielentah (82)di fri esnaosicaal with pasihed wpherdafyh t he
air supply side outlet (14) and is supplied indoors. The second

uppes- I gl pARABENG #@Pks Qli'ihe HRORAA-BaN Hb%aﬂt . (Ffdheicther Makdre

comuni cati hg state. The notched opening (77) of the first rotary danper

 second (fpEFEIRER AR Eﬁ‘%sa%%“tdy/ﬁéﬁc?tﬁﬁ oBRoRHIE A B b of°
state rf%eﬂe%e%ﬂéh%‘?ﬂf@wﬂt ePiohze Lot avon b ehaef) ?%@tiéﬁéﬁw&'ﬂrtshh'e{sem

(81), passes throuqh the third upper-r| ght flow path (51), the second
upper - r itight flepenatin@1). 2Bhe cadliag side pasraceRyelBs) pighe fifst é@#oﬂ%ﬁ%‘ eloment (§1he

inside of the first rotary danper (71), and the first 5 right side opening
(22) init hatommdeilcaticanotithItbe/vﬁtiﬂdntppet—h@ltrfal flow pathwéd3)fals ovelipsst witli 4t2) thirbur i ng
the flow through the first Iower flow path (42), the second air passes
thrqugh1o\t;&engmrﬂ@t;vm1@tsz)g heat exchanger (93). At this tinme, no
refrigerant is flowng in the first cooling heat exchanger (93).
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exchanger (93), in other words, the second air neitfher absorbs nor
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third lower-left flow path (56). During the flow through the humidity adjustlng side
passageway (85), water vapor contained in the first air is adsorbed onto the adsorbent. The

15  first air dehumidified in the humidity adjusting side passageway (85) flows into the third
upper-central flow path (53).

On the other hand, the second air flows into the cooling side passageway (86) of the
second adsorption element (82) from the third upper-left flow path (55). During the flow
through the coohng side passageway (86), the second air absorbs heat of adsorption

20 generated when the water vapor 1s adsorbed onto the adsorbent in the humidity adjusting
side passageway (85). Stated another way, the second air flows, as cooling air, through the
cooling side passageway (86). The second air, which has robbed the heat of adsorption,
flows into the third lower-central flow path (54). During the flow through the third lower-

central flow path (54), the second air passes through the regenerative heat exchanger (92).




di scharged outdoors. As described above, during the first operation, an
adsorption operation and a cooling operation for the first adsorption

el ement (81) are carried out while a pggeneration operatigwmbpsodehe second
adsorption elenent (82) is carried out. On the other hand, during 15 the
second operation, a regeneration operation for the first adsorption el enent
(81) is;carried out while. an a rption operatiopn an Qol.i.ng. operation
For t he 106 RieeHer@iho, MPh PcrBRed 300 B0t B Pidaffh Rl @hhlle PREL hoa
of adsorption generated in the hum dity adjuysti n(tg si de passageway (85) of
each adsGHseran ad ehserps h@@l",f%‘ﬂenﬁaéloéé’h}?cfteg&ew ‘the second air flow ng

t hrough the 20 cooling side passageway (86). Because of this, the

adsor pti on &hesentd 618 heatéPin the sepoodl edsotionisbersent ¢$2) and the repenestbiye heat
suppressing the tenperature rise of the adsorption elenent (81, 82). In

ot her wog@Bangal tBDUGN ieddiced, apOiegeaeatial NeY infd tike hiinidity adljustiwg Isideot
adsorb easily onto the adsorption elenent (81, 82) when the relative

hum di t y,.f.al t et Wk at ARy Fal indisfdeCcaused
by heat rEaRal HEG A ML MG Ridsh B BT L Bl O gufting ie
adsorptigon el ene (81, .82) 1S .secune . t e i.se. _of the
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second ajr and the drop in relative hyum.dit an be held low. In addition,
oo ai rachedRy fony S BaItea oHoET vetliatict tHoPROR BoaRstiesl  THARETEhy t o
“humidity adj ustiﬁ;g si de passageway (85) is cooled efficiently. On the other
hand, whapor frsohed fiiwm e adssirkant flewadegatharivoth the sedead ptnt the thid uppei-ng 5
si de passageway (85) increases, regeneration air is forced to flow, as
second aight flohrmtig(®l).he humi dity adjusting side passageway (85). As a
result, noisture present in the humdity adjusting side passageway (85) is
di sglvar ged The tHd ceeedRPesthg (3ME iRANird Pertiids plapd (3ais ie kier®@nimBdatin2) i s
regenerated. In the way as descri bed above, as cooling air flow ng through
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m xed air
located upper-left and opens to the fourth upper-central flow path (65). A lower half

portion of the fourth right side opening (32) is placed in the open state. In this state, the
first air dehumidified in the second adsorption element (82) passes through the third upper-
15 central flow path (53), the third central opening (37), the fourth upper-central flow path
(65), the inside of the third rotary damper (73), and the fourth right side opening (32) in
that order, and flows into the fifth lower flow path (62).
During the flow through the fifth lower flow path (62), the first air passes through the
second cooling heat exchanger (94). In the second cooling heat exchanger (94), the first
20 air 1s subjected to heat exchange with refrigefant and liberates heat to the refrigerant. And
the first air dehumidified and cooled passes through the air supply side outlet (14) and is
supplied indoors.
The second ﬁpper-right opening (25) of the second partition plate (24) is in the
communicating state, - The notched opening (77) of the first rotary damper (71) is oriented

25 - such that it is located upper-right and opens to the second upper-right flow path (43). A




is a conbination of roomair (RA) and outdoor air (OA) is used. As a result
of such arrangenent, it becones possible to efficiently cool the

- adsorption el ement (81, 82) and to prgvent the occurrence PfiPSide0r MBNCE
- decrenent. HUM DI FI CATI ON OPERATI NG MODE 15 During the hum diflcation
operating node, mixed air (RA + OA) made up of roomair (RA) and outdoor
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hum dification operating node, m xed (RA + 1), ., a conbl nati on of
room ai rStQ’fRﬁl)heaﬁﬁ%PnéLﬁUddﬂﬂCh Any flomsyl ot §f t"hﬂ(ﬁfﬁtlaﬁﬁﬁpitl%e]ieﬁ@nﬁﬁﬂéf Paskes casi ng
(10) through the air supply side inlet (13). 20 The mxed air (RA + QA

fl ows, abramghdhel tiard uppdratghc dlost ipttit €4),cthel secxpdanppeamnight ppepdape (28)) the air,
into the first upper flow path (41). On the other hand, when the air
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the casing (10) rough the air discharge side inlet (15). The roomair

(RA) 4 r to the fifth
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operating de rati,o cl.es e ca out the refrigerant
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condenser and the first cooI i ng _heat exchanger £_93) operates as. a

evapor at!B¢ firsicapling heah sEehangsialP3) nddtrthe itinge PeEtTEeHRs 1§ flovHEe @é@%%&stcool i ng
heat exchanger (94) in the 5 humdification operating node. And, the

humi di f icoating heaspexchangagy (23jpdacafrdingky, dier secomﬁdlrtjusinpasgesaqbgmghtth@ firg
performed by repeating first and second operations in alternation.

Ref er r i n@olite ke wkehahgert ¢98),fihrdheropadattheoBeodhd alrendidien shsbitgaior diber@per at i ng
node will be described. In the first operation, an adsorption operation and
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while a regeneration operation for the second
discharged outdoors.

As described above, during the first operation, an adsorption operation and a cooling
operation for the first adsorption element (81) are carried out while a regeneration
operation for the second adsorption element (82) is carried out. On the other hand, during

15 the second operation, a regeneration operation fér the first adsorption element (81) is
carried out while an adsorption operation and a cooling operation for the second adsorption
element (82) are carried out.

At that time, heat of adsorp.tion generated in the humidity adjusting side passageway
(85) of each adsorption element (81, 82) is collected by the second air flowing through the

20  cooling side passageway (86). Because of this, the adsorption element (81, 82) is cooled
by the second air, thereby suppressing the temperature rise of the adsorption element (81,
82). In other words, although water vapors contained in the first air will not adsorb easily
onto the adsorption element (81, 82) when the relative humidity falls due to the rise in the

temperature of the first air caused by heat of adsorption, the amount of moisture adsorbable

25  onto the adsorption element (81, 82) is secured because the temperature rise of the first air




- 10 adsorption elenment (82) is carried out. In other words, in the first
operation, air is humdified in the second adsorption elenent (82) and the
adsorbent of the first adsorption eleggent (81) adsorbs watsgfawvaper. I n
addition, in the first operation, the second | ower-right openi'ng (26), the
second upper-left opening (28), and the second |ower-|eft openi ng (29) are

closed in the segond 15 artltlon | at.e (24 rther
upper-ri’ﬁh%‘lpﬁ‘ﬁéﬁ?ﬁﬁg’ '(‘@"prt optheat phspEpt @Brhyrgi %‘B%"Hf g'{tﬁe dé%m[ f‘?iat%]tvﬁl rd

| ower -1 eft openi n% 5@29& are closed in the third partition plate ﬂ'34)' An
upper hahuquaytca@ Idt Jow. Iy artditiang meors et Rdpdmibrg §s2sepondsaiplcaseitiling ¢ he
open state. The notched opening (77) of the first rotary danper (71) is
or i ent edcanliaf air haherety 1hs hhmédityedjidtingigipe passaigghitay 488) ioperiad ¢fficiedy. second
upper.-right flow path (43). The. second upper-right opening (25) of the

second part gy tﬁ@o&kﬁh&dg %&n {1 dnfbubD6r GORMYOhEBEIHRE 18 iRl Rimilliy hdiasdingt at e,
the second air, which has flowed into the first upper flow path (41),
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fourth right side opening (32) | aced in the open state.. The notched

openi ng FAnpfingfsidenpassagevay r(%i)allsﬁl%?g?ﬁﬂéﬁl t #p) sqcgnd pir e PETGLY tosh adsRERtiont j s

| ocated: |ower-right and opens to the fourth |Iower-right flow path (64).

The- t hi rdetheva8t,82)stregempmnédng (36) of the third partition plate (34) is in

t he conmunicating state. In this state, 5 the first air, which has fl owed

into the fifdheupes deb@Wepabbve Bd doolipgaefoviihg chighgt the atlsusptidn elemght si de
opening (32), the inside of the third rotary darrper (73), the fourth
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order, and flows into the t lower-right flow path (52). As shown in
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arrangement, it becomes possible to efficiently cool the adsorption element (81, 82) and to
prevent the occurrence of performance decrement.
HUMIDIFICATION OPERATING MODE
15 During the humidification operating mode, mixed air (RA + OA) made up of room air
(RA) and outdoor air {OA) is humidified and then is su-pplied into an indoor space. As
~ shown in Figures 7 and 8, when the air supply fan (95) is activated in the humidification
operating mode, mixed air (RA + OA), i.e., a combination of room air (RA) and outdoor
air (OA), is taken into the inside of the casing (10) through the air sﬁpply side inlet (13).
20  The mixed air (RA + OA) flows, as seéond air which constitutes cooling air and
‘regeneration air, into the first upper flow path (41). On the other hand, when the air
discharge fan (96) is activated, room air {(OA) is taken into the inside of the casing (10)
through the air discharge side inlet (15). The room air (RA) flows, as first air which -

constitutes adsorption air, into the fifth upper flow path (61).




10 adsorption element (81) is in communication with the third | ower-right
flow path (52) as well as with the third upper-central flow path (53). The
cool i ng side passageway (86) of the ert adsor ption el engny \/\E’f% isin
conmmuni cation with the third upper-right flow path (51) as as with

~ the third lower-central flow path (54). On the other hand, the humdity

adj usting side passageway (85) of the second adsorption eI enent (82) is in
communi cat i SAtAgmaFe, in thee hemidificarioneperating maddef refigpation ¢Folds s aamidd as
with the third upper-left flow path (55). The cooling side passageway (86)
of the smtomdheadSugeprt @ivcet,dmariiick aﬁ)regelemivecmmhﬁ%et O2) Wpkiatdshg at hird
upper-central flow path (53) as well as with the third lower- left flow
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hum dity adjusting side 20 passageway (85) irst sor pt| on el enment
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flow path (53). On the other hand, the second air flows into the cooling

~ side pa@&émﬂvg(asmrafaf istneeforme by repeating Sustrand second epenationsoa pltématiort he
“third upper-right flow path (51). During the flow 39 3 May 2006 through the
cool i ng si dBeforsgagdigwe 736} firgthpemtonntithaihumidiSosths dpeatingtnodd sl pei on
~gener ated when the water vapor was adsorbed onto the adsorbent in the
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flows, as cooling air, through the cooling side passagéeway (86). The

second Firkt a ‘&Bn El%ﬁleﬁ SZQret&?rléae(ﬁft 11e %Er&%étfb’ﬁ cﬁ)@raﬁ gts 005196 third

| ower - centr al Iow pat h Durin rou ower -

centpal aif sses { hrouygh .t he re ener at.i ve heat
excﬁgngepgc?éizﬁtegp{egﬁ)gsez) regea?llg%gtg |9tve ere‘f?c%&g :ﬁ%(gfﬁt ORHELeBd air is
subj ect excha with refrigerant an apsorhs heat of
conjdens %f?ﬁlq the S?‘@”B%a% Brien el‘mﬁmségbﬁﬁi the Fﬂ%ﬁ?"é&? ths firpleadspipiipon
adsor pti n el nt (81) and the regenerative heat

element (81) adsorbs water vapor.

In addition, in the first operation, the second lower-right opening (26), the second
upper-left opening (28), and the second lower-left opening (29) are closed in the second
- 15 partition plate (24). Furthermore, the third upper-right opening (35), the third central
opening (37), and the third lower-left opening (39) are closed in the third partition plate

(34).
An upper half portion of the first right side opening (22) is placed in the open state.
The notched opening (77) of the first rotary damper (71) is oriented such that it is located
20 upper-right and opens to the second upper-right flow path (43). The second upper-right
| opening (25) of the second partition plate (24) is in the communicating state. In this state,
the second air, which has flowed into the first upper flow path (41), passes through the first
~ right side opening (22), the inside of the first rotary damper (71), the second upper-right
flow path (43), and the second upper-right opening (25) in that order, and flows into the

25 third upper-right flow path (51).




10 exchanger (92) is introduced, as regeneration air, into the humdity

adj usting side passageway (85) of the second adsorption elenment (82). In
the humdity adjusting side passagewagy (85), the adsorben l\hz?x%tﬁ)@t ed by
the second air and, as a result, water vapor is desorbed fro e
adsorbent. In other words, the adsorbent is regenerated. And, the water
vapor desor bed frogga%he adsorbent S l%]l ven to the second air and the second
air is 15 hévh yper bt perdan of Hig fpurtirFhtssidedpgniai (3usrpliced sdthe pperhiatsecond
“adsorption element (82) flows into the third upper-left flow path (55).

The t hi r §hapgsehed epening @7y ofgh¢ 88 rofary Hempdri(73) iparitited suchphatieis(Sckjed s i n
the comunicating state. The notched opening (77) of the fourth rotary

danper (I6kr-right enid epédosie rfotlﬂatlomr-m%nlmﬁaatp@a& ??HPerTﬂeefhﬁrdaqu/eﬂﬁgﬂs to
the fourth upper-left flow path (67) A | ower f portion of the fourth

left si denaRNi3EPof Bd)thir® E’Iltl@l%ﬁg)ldt@ 34(]‘%5 PR B u?ncalupg %@56)5 In St Gate L NE

second air humdified in he se sorpti on asses ?hrough

t he th| r t ath 5 the.thir | eft ope 38)
the PourTh HHBAE: whiEhnal nBYeR B pleoiy ”pﬁeﬁQOWrPé&b@gfpafﬁ%tWB‘iE?&H i

danper ( nd the fourth Ieft sj de .openi (33) in that order, and t hen
flows i nrt‘é'2 tshg GHEPg (?’&r\élﬂe Psigs Oggélﬁ?ﬂ?}(n’éz‘))taf}ﬂ 213pevEy 3 6o fapuihi lager-fightf | ow
through the fifth lower flow path (62), the second air passes through the
second d¥vY Al (ABatndsthe tirdjlemver-oight oprnngHBE) inithne orden, andfflongantaribe fhirdf | owi ng
in the second cooling heat exchanger (94). Accordingly, the second air

j ust padswer-tigghtdloghpdth€52)second cool i ng heat exchanger (94), in other words
the second air neither absorbs nor 5 |liberates heat. And, the second air

heat ed and hmh@kivﬁiiﬁdﬁ%ﬁ@% b rRka igugide SUO agéag@aqﬁ%s%ytéf%e @*é) and

is supplied indoors e second central openi ng e’ secon
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upper righf . A0f, ARERG 4t %pér-cen rd gvcxjr plél. &r.") C’f‘ﬂé ‘r:golhng su¥v }g)assageway (86) of
the first adsorption element (81) is in communication with the third upper-right flow path
(51) as well as with the third lower-central flow path (54). On the other hand, the humidity
adjusting side passageway (85) of the second adsorption element (82) is in communication
15 with the third lower-central flow path (54) as well as with the third upper-left flow path
(55). The cooling side passageway (86) of the second adsorption element (82) is in
communication with the third upper-central flow path (53) as well as with the third lower-
left flow path (56).
| In this state, the first air flows, as adsorption air, into the humidity adjusting side
20  passageway (85) of the first adsorption element (81) from the third lower-right flow path
(52). During the flow through the humidity adjusting side passageway (85), water vapor
contained in the first air is adsorbed onto the adsorbent. The first air dehumidified in the
humidity adjusting side passageway (85) flows into the third upper-central flow path (53).

On the other hand, the second air flows into the cooling side passageway (86) of the

25 first adsorption element (81) from the third upper-right flow path (51). During the flow




10 (45). A lower half portion of the first left side opening (23) is placed
in the open state. In this state, the first air dehumdified in the first
adsorption el ement (81) passes throughgthe third upper-ce@t,\rﬂ%} d‘ok?ow pat h
(53), the second central opening (27), the second upper- centraﬁ | ow pat h
(45), the inside of the second rotary danper (72), and the first left side
opening (23).in th order, and flaq into the first Jower flow path (42).
15 Dur | ﬁéme%@ the sRolkng Stilghpassagemry 480) daﬁersechnévwb& wrﬁ%?%t ehadsorpiion ai 1
passes through the first cooling heat exchanger (93). In the first cooling
heat ‘excdgeaergted wims)the water fvrpostwagiadsarbed entd Hhecidserbers i dwthusxditaadjestingt h
refrigerant, and the refrigerant in the refrigerant circuit absorbs heat
from t hesidd patageivay {88). elrapiheatvesis, heeseeqidt gir floeead tdoding @i tiRasgeset hr ough
the air discharge side outlet (16) and is discharged outdoors. 20

Ref er ri n@otify ke l}b’é@s_a%ﬁwatyhﬁﬁiqugge&ﬂﬁraﬂ{ W@it:hOhas BELLAURE Hbdt SBIdsQBHQper ati ng
node wi Il be described. In the second operation, an adsorption oOperation
and c ' i 0 a ' nt 2),.are carried
out gni 119 PisRERAN Bl Shral A RHEN) ORARP e BlUBETER i PRk 51
i's carried - er. words, .in the second operation, air is hundified
in the f“i@%@ﬁ?&‘égﬁbﬁ‘gn% SBFRIgh i 8E5S SHAVER QBTSN Dot Xpbanger Al
adsorption 25 el ement. (82) adsorbs water vapor. 41 3 May 2006 In the second
oper at i dA,the KgerssRdeabphanges k¥2)obe spergd (sl subjheted éccéwu exdnege withht
opening (26), and the second | ower-left opening (29) are closed in the
second pefrigetanband gbbarbe h¢ 4 cordientakien nbthe refrigerantii rd | ower - ri ght openi ng
(36), the third central opening (37), and the third upper-Ileft opening
(38) are clDsestcomd hinchehtdd il tiafilsi hdsofptidhall@néi3431) dAhe YaRAEralidd hedpor ti on
of the first left side opening (23) is placed in the open state. The

not ghed QBIRREAY (425 7is Q{trotdﬂgea‘é SLORGehQhRIY aH2TRS tHe / Rdmidt dggech that

it is located upper-left and opens to the second upper-?géﬁsgf w pat h
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passageway (85), the adsorbent is heated by the second air and, as a result, water vapor is
desorbed from the adsorbent. In other words, the adsorbent is regenerated. And, the water
vapor desorbed from the adsorbent is given to the second air and the second air is

15 humidified accordingly. The second air humidified in the second adsorption element (82)
flows into the third upper-left flow path (55).

The third upper-left opening (38) of the third partition plate (34) is in the
communicating state. The notched opening (77) of the fourth rotary damper (74) is
oriented such that it 1s located upper-left and opens to the fourth upper-left flow path (67).

20 A lower half portion of the fourth left side opening (33) is placed in the open state. In this
state, the second air humidified in the second adsorption element (82) passes through the
.third upper-left flow path (55), the third upper-left opening (38), the fourth upper-left flow

: path (67), the inside of the fourth rotary damper (74), and the fourth left side opening (33)

in that order, and then flows into the fifth lower flow path (62).




t he second air, which has flowed into the first upper flow path (41),
passes through the first 10 |l eft side opening (23), the inside of the
second rotary danper (72), the second ldpper-l eft flow pattﬁhﬁgyﬁomand t he
second upper-left opening (28) in that order, and then flows i'nto the
~third upper-left flow path (55). An upper haIf portion of the fourth left

si de openi nm is placed in the open state. The notched opening (77) of
the fourth ‘é‘gﬁhﬁgﬂﬁéhm(lghl)hel f!ﬁfbh“@ﬁtﬂéﬁf patfe (62, Hhe séaond girpessas duoughs
| ower-1left and opens to the fourth lower-left flow path (68). The third

| ower - | ethe sependi epling NeaoExdhheger (P4)d  Parthis ttinog) ol Afitg ot )is iwink hehe
comuni cating state. In this state, the first air, which has flowed into

the fiftdecompesolinkapalchadddi )94)Pas@eiditdly, 048 Redoh€ alrOMs fhsles’
openi ng (33), thlggl ngl de %tgg@”X]e )f ourt hlréol‘{/ ary %iarrgearr%g%?geg tﬁro?%

| ower - | t r p i n that
or der, :%goédhgér‘tm?%olv%\sat i(egf%n i\ cPtt F(g\/\\gcrnj-dg\%g Fécsfl &fa? gel%ﬁ’tgﬁlgsf’g%‘) HOTAt the
time cof mt he fi erati e second operation, the
Hiree ARSHETPER el %out c{ HAEER G B hineiEbop forwedl Ealitsopby) ar e

r ot at ed rough ngl e of 90 degrees (see Figure 4B). And, as shown in
Fi gure e?"ﬁ% S?H?tsyﬁu%lﬁ]edélﬁq%@ si de passageway (85) of the second
adsorption elenent (82) is in communication with the 25 third | ower-1|eft
flow path (B8 sseondelcentend apieningt 29)tdh thte wegped - paetitiomlpldte o@4dpads Hn(£H3) . The
42 3 May 2006 cooling side passageway (86) of the second adsorption el enent

(82) i s domnmotivating cstte.0rThennhdtbhddnepdnivigl (770 piFethe |s8édndf foaty RRAtIPek @s well
as with the third Iower-central flow path (54). On the other hand, the

hum di t Yorefed shiithabit GeloBASS BFRNRYH £ olﬁfls i@ kidosl [P ?&?Sc%ﬁt%l'fﬁﬁz gz%? e nt

(81) is in communication with the third |l ower- centra ow pat
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adsor pt! third %It)lger-t!egt[rgl hQ\S phat de:’ol)t %Iheaéjejcgt?ci[ Ich ral openmg (27), the second upper-
central flow path (45), the inside of the second rotary damper (72), and the first left side
opening (23) in that order, and flows into the first lower flow path (42).

15 During the flow through the first lower flow path (42), the first air passes through the
first cooling heat exchanger (93). In the first cooling heat exchanger (93), the first air is
subjected to heat exchange with refrigerant, and the refrigerant in the refrigerant circuit
absorbs heat from the first air aﬁd evaporates. Thereafter, the first air passeé through the
air discharge side outlet (16) and is discharged outdoors,

20 Referring to Figure 8, the second operatton of the humidification operating mode will
be described. In the second operation, an adsorption operation and a cooling operation for
the second adsorption element (82) are carried out while a regeneration operation for the
ﬁtst adsorption element (81) is carried out. In other words, in the second operation, air is

humidified in the first adsorption element (81) and the adsorbent of the second adsorption

25  element (82) adsorbs water vapor.




passageway (85) of the second adsorption elenment (82) fromthe third

| oner-left flow path 10 (56). During the flow through the humdity

adj usting. side passageway (85), watergyvapor contained in twafgjéq?% air is
adsorbed onto the adsorbent. The first air dehumdified int umdity
adj usting side passageway (85) flows into the third upper-central flow path
(53). Meanwhile, the second air flows in the c i sid assageway
(86) " of 't nandhe Sirahd QuBRATE e’ soan APBerh® pheiiner 80 R o SBPERERE T o
path (55). During the flow through 15 the cooling side passageway (86),

t he seconeniag (2@bset b sreand B?Weégé%roﬁ?mé& (FD e clogeduiie the %eﬁ@nqgvﬁ@@%o@apor is
adsorbed onto the adsorbent in the hum dity adjusting side passageway

(85). | mlav¢ (k). Worthksmotd) ehesthod hokveri-night lopesng 6%),cbethinigeeairel otenimg @™, t he
cooling side passageway (86). The second air, which has robbed the heat of

adsor pt iaﬁcﬂ‘thefthili’&\’é?]ie!ﬂlléﬁ bping! (38) &relchived maBOiHlpaftlitdy at (3454) . During the
flow through the third | ower-central flow 20 path (54), the second air

passgs throyg Iﬁp%tg%aﬁe;gﬁg&{ B ineerlPRh §4& Bgﬁfhgg gg?t?% plﬁl&&a i@e SBHSARS ative

heat “exchanger second alr 1s su eat exchange wth
refrigerant d ,absar bs._heat ,of condensation of _the refrigerant. JThe second
air heat@ﬂ I}Oﬁé}'leﬂec’pglélé‘%rﬁ%aaég}epﬁc% é&&%%mlieézqhaﬁdoqel%ea?%o nti‘?ta i'Ve heat
exchanger (92) is introduced, as regenerating aifr, into the hum dit
adj ust | Waéqdd@Pelesﬂ&%§Bﬁ@\?§%§he(585‘3nddﬂjpﬁli’i§%f %]?at%&gaf g ssroag éﬁmlei%/ 81). In
the hum dity adjusting side 43 3 May 2006 passageway (85), the adsorbent is
heat ed lopenihe (28 o6t sstondaraditicusplater(@24)ub in thampwmupietng stete. dadlos Bt f r om
the adsorbent. In other words, the adsorbent is regenerated. And, the water
vapor deésoebad fir, orhidhhias didsed beotthd Srsgupenflow patha(4$x passds thiroughribe fiss a
result, the second air is humdified. The second air humdified in the
firsy adgpsipé opéhi Nihe (Blde b MSebdHdorotdde daBpdrn7eyl thPRR6nd Lpdr-1éft ow pat h
(51). The thi rg uﬁ%g‘?—?ri ght openi ng (35) o?ﬁt heptmrﬂ partiti oﬁﬁgl ate (34)
is int | S8 BeSlAldper-] Qins 128 iR PRR bARr, Ad ihedlfidwiGiniothé d
R i A R el

rotary da is located upper-right and

opens t%li;dﬂgppfep_yerﬁt O&Jgﬁﬁr(sg)i: ght flow path (63). A

An upper half portion of the fourth left side opening (33) is placed in the open state.

The notched opening (77) of the fourth rotary damper (74) is oriented such that it is located
15  lower-left and opens to the fourth lower-left flow path (68). The third lower-left opening
(39) of the third partition plate (34) is in the communicating state. In this state, the first air,
which has flowed into the fifth upper flow path (61), passes through the fourth left side
opening (33), the inside of the fourth rotary damper (74), the fourth lower-left flow path
(68), and the third lower-left opening (39) in that order, and then flows into the third lower-

20 left flow Vpath (56).

At the time of switching from the first operation to the second operation, the first
‘adsorption element (81) and the second adsorption element (82) are rotated through an
angle of 90 degrees (see Figure 4B). And, as shown in Figure 4C, the humidity adjusting

' side passageway (85) of the second adsorption element (82) is in communication with the

25  third lower-left flow path (56) as well as with the third upper-central flow path (53). The




| ower half portion of the fourth right side opening (32) is placed in the
open state. In this 10 state, the second air hunmidified in the first
adsorption el enment (81) passes throughpthe third upper-ri gmka}idap/ pat h
(51), the third upper-right opening (35), the fourth upper-right tlow path
(63), the inside of the third rotary danmper (73), and the fourth right side

opening (3 I.n that order d then flows into the fifth [ower flow path
(62). ufﬁ"?ﬁ@ F‘H%W?%%@W%@Gbﬁ%ﬁé%? hadspiglien clemsit (B b nemmynigatisecond
air passes through 15 the second cooling heat exchanger (94). At this
time, novikethe; fgég appertlsfiffianipaty (56) ahwell e adihdthe dhikd hgvdreattra fomapaker ( 94) .
Accordingly, the second air just passes through the second cooling heat
exchangdf4), 94)n the odtehetandptiets huinitditys edjosithgaside rmbsagawapgsgr BB tROFirst

| i berates heat. And, the second air heated and hum difi ed passes through

the air a3uGplioh elohe BV is8h cbhbunRBGod itk ﬂmhirsg%\{é&?c%%raiﬂso%s?%%{?ﬁseﬁ ggond

central opening (27) of the second partition pl

co ni i 4 . ! 17 f t first ro anper
(7D s St ket e e A0 RBLUTE S s B mairaBiypifel e
second er-central flo ath (45). A .lowe alf portion of the fjrst
Cont siHH8 st Sterispt (4355 o bt imichioropen (e e SHnsremg! fepaasdh ¢ he
first air dehumdified in the second adsoré)ti on el ement (82) passes through

the 25 tBdkas Ve mithehe third lppvstrightifiow Bk (52)he second central opening (27),

- . the second upper 44 3 May 2006 central flow path (45), the inside of the

first rotarly tisngae, 2 ifjrst aindlavse a§ adstrptidngdit, inicdthe lapeditngdiu@Rg dide t hat
order, and then flows into the first lower flow path (42). During the flow

t hr ough phdsegdway(85) ofBE sédonw adedrpridnicldment {82)f fkdrh thedihird PR&EST HRKOMED t he
first cooling heat exchanger (93). The first air is subjected to heat

exchangeseyi thuring, the Fohafk@h the hhigdy! Jdﬂstiﬁ%@idle s gé&af@r‘smﬁagg{e Vaﬁagl?’) and

the refrigerant in the refrigerant circuit abso eat Irst air

<1 XBF iy AR S sy B e LR o= o

humidity adjusting side passageway (85) flows into the third upper-central flow path (53).

Meanwhile, the second air flows into the cooling side passageway (86) of the second

adsorption element (82) from the third upper-left flow path (55). During the flow through

15 the cooling side passageway (86), the second air absorbs heat of adsorption produced when

the water vapor is adsorbed onio the adsorbent in the humidity adjusting side passageway

(85). In other words, the second air flows, as cooling air, through the cooling side

passageway (86). The second air, which has robbed the heat of adsorption, flows into the

third lower-central flow path (54). During the flow through the third lower-central flow

20 path (54), the second air passes through the regenerative heat exchanger (92). In the

- regenerative heat exchanger (92), the second air is subjected to heat exchange with

refrigerant and absorbs heat of condensation of the refrigerant.
The second air heated in the second adsorption element (82) and the regenerative heat

exchanger (92) is introduced, as regenerating air, into the humidity adjusting side

25  passageway (85) of the first adsorption element (81). In the humidity adjusting side




As has been descri bed above, during the first operation, an adsorption
operation and a cooling operation for the first adsorption el ement (81)
are carried out, while a regenerationg3 10 operation for thepg

adsorption elenent (82) is carried out. On the other hand, during the
‘'second operation, a regeneration operation for the first adsorption el enent
(81) is _carried t,whi,|l & an. adsorption operation and a.cooling operation
for t he RAERERASAMEH Y PeioToea s heatea e soehd p el S e d A Ao e heat
of adsogﬁti on igTenerat ed in the humdity adjusting side passageway (85) of
t he adsdieprpethiramdheadsorpat. laoother verds, ithecadserbpyt is Freenesatsdc And the Watef owi ng
t hrough the cooling side passageway (86). Because of such arrangenent, the
adsor pt ivaporedesonbad frp81the 8@Jorhest mapveandobhe tehendsacaml ana result tbe sdwgnd air
suppressing the tenperature rise of the adsorption elenent (81, 82).

EFFECTS iOmufriditet. BB MENT Humiliffied fi thetfirsHagstyii®nélembRas1iovadiafy e i on,
generated in the humdity adjusting side 20 passageway (85) of each of the

first ang asg}g&pql- 089k PLiLGEE! enents (81, 82) when dehumdifying the first
air, is C(I;|| ctelg gy meeg a)?r (RA+ QA), i.e., a conbination of roomair
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OQA) lower in tenperature than outdoor air (OA). 45 3 May 2006 Because of
such ar regfythebiitis ledateddipppr-ightzead capsnd tnthp oot npprseight Nowepatil §@)ptA on

el enent (81, 82) is suppressed in conparison with the conventi onal

appar at loes, halfigbrtidreof thadeurth 0ght eajesipaniag 8B)ak phlotdinbijie tohen stdizoMpthion

el ement (81, 82) is secured sufficiently. If outdoor air (OA) is heated and

t henosuppld, @ debdrd dihguniadied dul fe it sads6:pHBh )ﬂeﬁ‘n@hﬁﬁ 1PpaskdshioBgl tHedhikd ONS,
this increases the anmount of heating applied by the regenerative heat

aghang%bp&%@ht AW b8 (SONHEARYd upferiHift Bp&RENE3sE MO BN ippetHigRthat 1 (RA +
path (63), the inside of the third rotary damper (73), and the fourth right side opening (32)
in that order, and then flows into the fifth lower flow path (62).
.During the flow through the fifth lower flow path (62), the second air passes through
15  the second cooling heat exchanger (94). At this time, no refrigerant is flowing in the
second cooling heat exchanger (94). Accordingly, the second air just passes through the
second cooling heat exchanger (94), in other words, the second air neither absorbs nor
liberates heat. And, the second air heated and humidified passes through the air supply
side outlet (14) and is supplied indoors.
20 The seéond central opening (27) of the second partition plate (24) is in the
communicating state. The notched opening (77) of the first rotary damper (71) is oriented
such that it is located upper-left and opens to the second upper-central flow péth (45). A
lower half portion of the first right side opening (22) is placed in the open state. In this

state, the first air dehumidified in the second adsorption element (82) passes through the

25 third upper-central flow path (53), the second central opening (27), the second upper-




conposed of roomair (RA) and outdoor air (RA) is humdified and then
supplied into an indoor space during the humdification operating node, as

a result of which arrangement the amgynt of heating appli gdudyzdobe
regenerative heat exchanger (92) is reduced, thereby 10 making it possible
to effectively perform operations. By vvay of exanple, the description has

been made | ich mxed ai.r mposed of roomair (RA) and
out door cglntrnl }%’ Ha@nt‘éidthﬁén%éﬁ)f’fﬂ’& farisy fqtﬁ thhélpﬁi (&9, andnthe dirstenight sidewever
t he use of elther roomair &RA or conditioned air (CA) as cooling air

during tIRENEEHEMidithat eeder.cwd shearfivsigtontbel Grse frven dlesy atie(dapol i ng per f or mance
of the 15 adsorption elenents (81, 82) and therefore prevents the

- adsor pti on Busngtieslovdihrodish) the fiesnlowlet v patB#T)IiHe Firbih ﬁas%%ﬂroﬁé}i e
performance. Especially in the case where conditioned air (CA) Ts used as

- cool i ng fakt codling Bk Abehdr2er ngme'?[t}é ﬁl%i]"allB%) smﬁ)reﬁ;te(ao‘f)d %gatngc%l@ggn%ﬁﬂ | over

in tenperature than the rdéomai'r eby ol r mance of
‘the @ds ved, 1.0 a further xtent and it
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perfor mance e n i on. of heat of adsorption during the
adsorpt |°8ﬁu15ﬁ§FQJE) ff/gﬂl £ AR & aedameperatys Flesqaften/pihe) VENTI Massehe ni xed

air - Oéié air as result of mxing of roomair (RA) and outdoor air
(OA) at ﬂémB the iy dischaige sidgiontletr(6)andds disehiangedtantddoes. tenperature of the
roomair (RA) and 25 the tenperature of the outdoor air (OA) nmay be used.
Cool i ng perAvhasehece desribirbabite Jduving tROAG apiratidnedn Bysoviioni dpgratibe afd Xi Ng
rate of roomair (RA) and outdoor air (QA). For exanple, 1in the case where

out door cabling(dpljatios foxsthe fiag aﬁw?bﬂlcﬂgelélhénte(ﬂﬂ 4r8@ai5ie® bh@%hﬁb rbgengl%ﬁ&?d SO
that it serves as the regenerating air, cooling perfofmance can be | nproved
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COP falls due to the 5 regenerative the contrary
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carried out while an adsorption operation and a cooling operation for the second adsorption
element (82) are carried out. At that time, heat of adsorption generated in the humidity
adjusting side passageway (85) of the adsorption element (81, 82) is coliected by the
15 " second air ﬂowing through the cooling side passageway (86). Because of such
arrangement, the adsorption element (81, 82) is cooled by the second air, thereby
suppressing the temperature rise of the adsorption element (81, 82).
EFFECTS OF FIRST EMBODIMENT
In the first embodiment, heat of adsorption, generated in the humidity adjusting side
20  passageway (85) of each of the first and second adsorption - elements (81, 82) when
dehumidifying the first air, is collected by mixed air (RA + OA), i.e., a combination of
room air (RA) and outdoor air (OA), as second air. As a result of such arrangement, even
when the outside temperature is high during the dehumidification operating mode, it
becomes possible to suppress the temperature rise of the adsorption element (81, 82) by

.25 making utilization of mixed air (RA + OA) lower in temperature than outdoor air (OA).




bet ween the cooling performance and the regeneration efficiency. In
addition, as cooling air, mixed air as a result of mixing of roomair (RA)
~and outdoor air (CA) at a predetermned mxing rate accordj g, sdet he
tenperature of the room 10 air (RA) and the tenperature of indoor supply
air (SA) may be used. Also in this case, substantially the sanme effects as
t hose ob%ai ned ﬁgealthe mxing rate is set based on the difference in

t enper at UF@UHe PSB! PHaNgFMMathe (Rn) inasdsortiionoparfiomrncei of (i@ApdsIrgion

- obtained. Furthernore, as the cooling air, mxed air as a result of mxing
of room el¢mertrA), 8¥)ds supessed ai cory@isomtvith the ORRHTHA @BpAThkART afBihe
according to the humdity of the roomair 15 (RA) and tﬁe hum dity of the
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that it serves as the regenerating air, regenerative performance falls if
hi gh- hum diftgt@of ali i.ve side. .the contrary, the
aforesaid arr anggngﬁf(d@ﬁggﬁgg& rglgdgglﬁgggﬁ%ﬁ lﬁ%ttﬁe AU GHESE E’SFFEIF‘%Y F%[é air,

t her gby naki i£.: DQssi bl e to suppress he .drop .jn regenerative

perfg’r rranlcewg(aidﬁ?% W?S%ﬁﬂgia?loﬁ?fn@{ heating ﬁ@m‘(&gﬁé’r%‘? JezeAeEEreInefy to a
second enbodi ne of thtg present —invention is provided with two adsorption
el enent sexf@il,gersg‘iz)- pER8F ReNHaTo i S0 presenit embodgpentaniied, ainr(BA & 64)
constructed as to operate switchably between a dehum dification operating
nmode andOBPRAG AirPem 8 Gl )ogner autdang anBe) iShemidificdngetenigpptie®idiban Same as
25 the first enbodinment. The air conditioning apparatus of the present

‘enbodi memdoor spabldering tie7hAnibicaBOP Bp@retidOmbte, 8 Qe bORhA aiifoement
dehum dification and hum dification operating nodes, an outsi d% air
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indoors as it is. In addition, in the air condi g” apparatu t he

pregent Iﬁdkﬁ%rlgb&@ible@@f%gﬁ%p%}ﬁg%%@ggggyst operation and a second

operation i s establishe rption elements (81, 82) fixed in
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composed of room air (RA) and outdoor air (OA) is used as cooling air in the first
embodiment. However, the use of either room air (RA) or conditioned air (CA) as cooling
air during the dehumidification operating mode enhances the cooling performance of the
15 adsorption elements (81, 82) and therefore prevents the adsorption elements (81, 82) from
' deteriorating in their adsorption performance. Especially in the case where conditioned air
(CA) is used as cooling air, the adsorption elements (81, 82) are cooled by air much lower
in temperature than the room air (RA), whereby the cooling performance of the adsorption
elements (81, 82) is improved to a further extent and it becomes possible to prevent,
20 . without fail, the drop in adsorption performan(;e due to the generation of heat of adsorption
during the adsorption operation.
MODIFICATION EXAMPLE OF FIRST EMBODIMENT
As the mixed air (RA + OA), air as result of mixing of room air (RA) and outdoor air

(OA) at a predetermined mixing rate according to the temperature of the room air (RA) and

25  the tempera_ture of the outdoor air (OA) may be used.  Cooling performance can be




enbodi nent has a sonmewhat flat, rectangul ar parall el epi ped-shaped casi ng
(10). The casing (10) houses, in addition to the two adsorption el enents
(81, 82), a single refrigerant circui4dg These adsorption &g o5 (81, 82)
and the refrigerant circuit are simlar in 10 construction to their
counterparts of the first enbodinent. As shown in Figures 10 and 12, the

casing (1Q) i rovi.ded wi.th an ouytdoor. si nej 11 ighis near est
si de pan&gﬁlﬂﬁaéga’ﬁ“’l‘% rrm§1n§erat6éﬁé?°lf‘ fg)d{%ﬁiagﬁopgdoa ?‘5??‘&23 OIS gBP Cpanel .
An air supply side inlet (13) is forned to the right end of the outdoor
 side pandl the(cpsg whege qjtdoogjals (R4 g usgdaes @@im&ﬂlr(ang)thq godling isds heatetheo | ef t
end of the outdoor side panel 15 (11). On the other hand, an air supply

si de out thet if Isédves sasf trenmegenanatany ajppevelingg ptricmianes ah bd hepioveddf thé de
panel (12), and an air discharge side inlet (15) is formed in a |lower-left

cor ner ofenipegatifRdeOthesiddiin@anels 1642but bh B ofter hasd ke papt il e WBARET S
(100, 120, 130, 140) are disposed sequentially from near to far side in

the housingndrdVe nelfifi | Bh&Ld &rntrﬁﬂﬁﬁqni?éd %1? g%ﬁaiid%? c%é@%se??é?@orrﬁr%{} h&&fd 20

front-to-rear by these partition- pane e space

bet ween the outdoor sigde.panel (,11) and the first tition.menmhe 100) is
v ded T o0kor B DAL DARE oty e R, Bie i1 Rpiselthis tfhiting balante

| ower-situated, first lower flow path (172). The first upper flow path

L (171) i s Evstyhe conling poiammancend S rReesTatien cfigiesdr space by the air

di scharge side outlet (16). The first upper flow path (171) is 25 provided

with an air laiadditangas telingod), mirdd airf asr 8 resubiodfi mexinge af rexs emfed) ¢88) . The
first 48 3 May 2006 | ower flow path (172) is brought into communi cation

wi t h t hecatdoalonr (Gfpaten frgddterenimdd mixSnipidte/abiting ©l e tddgbraturbhe thd fosin | ower

flow path (172) is provided with an air supply fan (95). O the space

defimed hietfragnand g Mp@fhﬂire%f@xﬁio@@@@éplf &k)(SANGndyiee fideddSTARG A tid 8dke, O
menber (100), an encl osed space to the 1eft end Serves as a machi ne room
The _ - substantially the same effects as those obtained when the mixing rate is set based on the
difference in temperature between the room air (RA) and the outdoor air (OA) are obtained.
Furthermore, as the cooling air, mixed air as a result of mixing of room air (RA) and
outdoor air (OA) at a predetermined mixing rate according to the humidity of the room air
15 (RA) and the humidity of the outdoor air (OA) may be uéed. In the case where cooling air
1s heated so that it serves as the regenerating air, regenerative performance falls if high-
humidity air is used on the regengrative side. On the contrary, the aforesaid arrangement
enables regeneration with humidity-controlled air, thereby making it possible to suppress
the drop in regenerative performance.
20  EMBODIMENT 2
An air conditioning apparatus according to a second embodiment of the present
i_nvention is provided with two adsorption elements (81, 82), performs a so-called batch
operation, and is so constructed as to operate switchably between a dehumidification

operating mode and a humidification operating mode. Such arrangements are the same as

25  the first embodiment. The air conditioning apparatus of the present embodiment is able to




conpressor (91) of the refrigerant circuit is disposed in the nachi ne room
The first partition nenber (100) is made up of a first right-front
partition plate (101), a first left-fgont partition platea(p&2doosa first
right-side partition plate (104), a first left-side partition plate (105),
rand a first vertical partition plate (103). 10 Each of the first
right-fron artitjon plate 01). d.the first |eft-front partition plate
(102) | spgﬁa dm| ?49@10& trothg @éﬂ%}d@aﬁﬁ%@é@ hgpdificaion epyAGRE Madsh 1 s

wi de) having |longer sides and shorter sides, wherein each |longer side is
subst ant PRy ayscoabing apsrating medegint which qutdoor gt (19A) takpn wikidee isesuphlighor t er
side has a |l ength of about one-fourth of the lateral width of the casing
(10) . Thmdbbrssds it ighin hdditién, darthé biranpitiohmg (abpdnatusSofschamekéseg Mverioanged to
the 15 right of the casing (10) in such orientation that it runs parall el
Wi th t hesildifQO et LIRS opérdidn afie, fské%?lﬁ bsdrhtidn %nEstE’l:?iH(’)s;lbd | With Qltl]@at e

(102) is standingly arranged to the left of the casing ( I n suc

orient at%é%rgf%%ﬁfels%n;cfg&ggiﬁﬁrﬁ%&%’llpad[g/let{o t he outdoor side panel (11). Each of

the firs a i"on 104) and the first left-side

partition pl,at 105)..is shaped | j ke a vertical|y-elongated rectangle
havi ng | ong Shogss 1 e 5e?n%silée§he 8% wvéft@nﬁlgeawr?}%%@grthgim@sepg

substantially as long as the height of the casing (10). A |onger side of

the firstmbedimentshased samewhiioHatpregiengulpo pardlelapinedcshapedt ersingefh0).si Bhe
matches with a left- side longer side of the first right-front partition
pl at e ( 1Gkingahe) hdwses i siditidnghtthesivabeadsantioh ielementsl (81,682) 104hglk sefsigandt ngl vy
arranged so as to be oriented orthogonally to the first right-front

partiti ofirditat @héskOddsorplibe diém&its (8Qh82)SidietiRarehiiddrai ditcalt Caré Iddlar & _
provided, at its upper 25 portion, a first upper-right opening (111) and is

furtier wneefﬁdir%ﬁ,ma{eirictomkelg)»aﬁgopme&airaremb%dfnié gt 49 3 May 2006 | ower-right
opening (112). A longer side of the first left-side partition plate (105)

P LU, RS RSREPgERLTo TBL P U ol ORIl RRRLGL A8 Bt T,
Pt e, CAIF) b i Hod RIS 80 il LT PR, 0,

plate panel. An air supply side inlet (13) is formed to the right end of the outdoor side panel

(11). An air discharge side outlet (16) is formed to the left end of the outdoor side panel

- 15 (11). On the other hand, an air supply side outlet (14) is formed in an upper-right corner of

the indoor side panel (12), and an air discharge side infet (15) is formed in a lower-left

corner of the indoor side panel (12).
First to fourth partition members (100, 120, 130, 140) are disposed sequentially from
near to far side in the housing (10). The interior space of the casing (10) is partitioned
20  front-to-rear by these partition panels (100, 120, 130, 140).

The space between the outdoor side panel (11) and the first partition member (100) is

divided into an upper-situated, first upper flow path (171) and a lower-situated, first lower

flow path (172). The first upper flow path (171) is brought into communication with an

outdoor space by the air discharge side outlet (16). The first upper flow path (171) is

25  provided with an air discharge fan (96) and a first cooling heat exchanger (93).  The first




5 (105) is provided, at its upper portion, a first upper-left opening (114)
and is further provided, at its lower portion, a first |ower-|eft opening
(115). The first vertical partition plate (103) is shaped I3\, #oos

| ateral |l y-el ongated rectangle (w der than it is long) having longer sides
and shorter sides, wherein each |longer side is substantially as |long as
the lateral wdth of the casing (10) while each shorter side is as 10 | ong
as the sHeVeelowingds (152 ﬁshbrofug]?tstntq Fefhmunigatiprl with-tbé detdpar $raté by thd aires
(104, 105). The first wvertical partition plate (103) is so arranged as to

be ori entsepplpsidedolenél3)y The fasiclowef flbweattf (173} isrpretitied mntan%rgubﬁpngnpl ate
(101), the first left-front partition plate (102), the first right- side
partitio9ofl ate (104), and the first left-side partition plate (105). The
first vertical partition plate (103) is di sposed at a |l evel corresponding

to the m ddl (10 rnmore, the first
verti cal par('?llc ﬁeo%ﬁa%f *b%hﬂ‘%b&gg{wefege%%g)&f e{js P%“t)i‘sd;‘g af“lg é"?tt A4tH on t he
rights SI flrst %gt sid rt| io plate(104) with a first

ri ght ver | cal ?)erﬁnnﬁnc ) SPARY t?st ¢t e S5Pessi ered, maehing sogsar t The
situated on the left side of the first left-side partition plate (105),
‘with a frPEPrEsRr (SN theasfiisspan cingnii(is dBposed istieonathinepeomr i ght f1ow pat h
.(173), a second lower-right flow path (174), a second 20 upper-central

fl ow path ( Ths)firstpagiisismrernbene(t 08)is tade up lobw fipgattrizhf-F66) partiGEsNRA101),
-upper-left flow path (177), and a second lower-left flow path (178) are

f or med da\frmlemﬁiohyparrmmplatecgsz @ frdtghbyide hartfiohSHatP i d4) 14
(100). More specifically, on theﬁrl ght gS| de gﬁ , Sptl%l ?stzﬁ) glﬁ% (%

partiti o ftiad g]a{e]@ég), aﬁmﬁ%@g%galgﬁgﬁfongqa?gg:?g ow pat h (173) IS for med

above e first vertical partitio )“and the second | ower-ri ght

2'18%“’“5& et of oriTRn Rk DTGk W< Pl G80eR T b BB PR ) anc

the f t ti | at 105 t he second per-central flo

path '(53%"55? s ar%%@%aqﬁfﬁﬁoﬁa?@ﬁrev@%al? Uapes dhan § iomdsnhaes odes) and

- the secon r-central flow path (176) is formed under the first
vertical %ﬁal“i %Bﬁe piidgse Whersm) eacclanlowf-‘é sidefis suhstratioly ahéong as the height of

the casing (10) while each shorter side has a length of about one-fourth of the lateral width
of the casing (10). The first right-front partition plate (101) is standingly arranged to the
15 right of the casing (10) in such orientation that it runs parallel with the outdoor side panel
.(1 1). The first left-front partition plate (102) is standingly arranged to the left of the casing

(10) in such orientation that it runs parallel with the outdoor side panel (11).
Each of the first right-side partition plate (104) and the first lefi-side partition plate
(105) is shaped like a vertically-elongated rectangle having longer sides and shorter sides
20 ~ wherein each longer side is substantially as 1§ng as the height of the casing (10). A longer
side of the first right-side partition plate (104) situated on the near side matches with a lefi-
side longer side of the first right-front partition plate (101) and the first right-side partition
plate (104) is standingly arranged so as to be oriented orthogonally to the first right-front
partition plate (101). The first right-side partition plate (104) is provided, at its upper

25  portion, a first upper-right opening (111) and is further provided, at its lower portion, a first




first left-side partition plate (105), the second upper-left flow path
(177) is formed above 5 the first vertical partition plate (103) and the
second lower-left flow path (178) is fgrmed under the firsfpmyesdoscal
partition plate (103). The second upper-right flow path (173) "and the
second upper-central flow path (175) —are allowed to communicate with each
ot her by the first upper-right opening (111). The second |ower-right flow
pat h (174Weiright peeag (HA). 3@@%% &ide rogﬂher fishiegatide pardyn plee (105)adthaedd to
comuni cate with each other by the first |ower-right opening (112). The
second upPpéhe ngagisidef natahgsavivh ¢ 1izBY-side tbrigheside ob it firowiefi-frdrg partfioawlnat h
(174) are allowed to communicate with each other by the first right

vertical (12gand ehe(flidBlefi-sldeseetitpeplitd q$05)(d ddndiddid arhdDd R R 19BERAaNd shut

by respective opening/closing shutters which are” switching nechanisnms. 15
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path (175) are a I cat rr

upperzle i )-.. The second Lower-left flow p 178) Jand t he
second | E)%?q %@%W%#h%d% Wath p@%‘f’é‘) a5 fé@?%ﬁé@ Oﬂeﬁngo@i{bn%‘{dafseﬁwhﬁh each
other by the first |ower-|eft openi ngl ﬁ(t115)" The second upper- left flow
path (17P50vise AAts IQWeIapnationy duirst lewer-left onepag H16)78) are al | owed to

comuni cate 20 with each other by the first left vertical opening (116).
These openi A§8 first1vertigal partitios) plate o 10Hpie rebapeainikes b Udtelaily-eksgeted irveangle

openi ng/ cl osi ng shutters which are switching nechanisns. Neither the space

bet ween ¢widersthemiitcis Uppe)rhaviat Ioader fsldewapdishort ek BRjes anBertinecath 6iget RS f | ow
path (171) nor the space between the second | ower-central flow path (176)

and . t hesubktastiallyoxelonf | @Whd Bk Ral(FaR) of bt ; hehoftk! i ition
menber (SIuOO). ! 5 A(?ggr di ngl y,athle sgcgjr?géﬁ%%ecrl?j;gﬁ??ﬁ?éhf%8\%%%??1%?%5)
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first right-front partition plate (101), the first left-front partition plate (102), the first right-
side partition plate (104), and the first lefi-side partition plate (105). The first vertical
partition plate (103) is disposed at a level corresponding to the middle of the height of the
: 15 casing (10). Furthermore, the first vertical partition plate (103) is provided, at iis portion
situated on the right side of the first right-side partition plate (104), with a first right
vertical opening (113} and is further provided, at its portion situated on the left side of the
first left-side partition plate (105), with a first left vertical opening (116).
A second upper-right flow path (173), a second lower-right flow path (174), a second
20  upper-central flow path (175), a second lowér-central flow path (176), a second upper-left
.ﬂow path (177), and a second lower-left flow path (178) are formed divisionally in the
casing (10) by the first partition member (100). More specifically, on the right side of the
- first right-side partition plate (104), the second upper-right flow path (173) is formed above

the first vertical partition plate (103) and the second lower-right flow path (174) is formed

25  under the first vertical partition plate (103). Between the first right-side partition plate




bet ween the second partition nenber (120) and the third partition menber
(130). More 5 specifically, the first adsorption elenment (81) is disposed
‘'to the right and the second adsorpti on52 lement (82) is di spaaggados t he

| eft. These adsorption el enents (81, 8(§: are arranged in parallel in such
orientation that their respective |ongitudinal directions correspond to

t he Iongiiﬁj(}i n I}g‘(cjl'ére tion of the casi ng (10). In addition, as shown in
Figure 1h04)ond thepdrst lc?ﬁr%‘il\e R4THtiemplate @83), ) seaprl wlipsposer! fnwspath(175)
orientation that their end surfaces 10 each forma rhonbic shape as a
resul t ofs fopmed abeveahe firg qeticel partipen pantcaqn0BNgdahofecdhd IHRGIREGal g Ot her
words, the adsorption elenents (81, 82) are arranged in such orientation

that onepethd136) is doenddi wgenale firsieeridal PARIRASHBYI ) erfiﬁ%%ﬁ %ﬁiﬁ]oefitﬁe

collinear with its corresponding end-surface diagonal line o
adsor pt i gy eRERAL 282N b Pl he L€ rat @ﬁat exchanger (92)
of the refri geran:paci rc i%%ygind(}iamf cog%u?g%relgﬁ&ﬁ)t\agpatt{i% lﬁf(gnﬁpfﬁg‘éeed

bet n e rtiti er (120) apd the third partition nenber
(130y° " THRB3E 5000 Ao s3ile ZRIS S e Sebo Fow'edfes o ineb 125 Issoripich o

The rear-t -frofnt Iengih of. the regenerative heat exchanger (92) is

subst ant VHI€F $hedjrst vegtical partitipmplateddP3k o-front | ength of the adsorption
elements (81, 82). The regenerative heat exchanger (92) is disposed

subst anti al ITﬂtﬂe ﬁmqné@npqrmgglt Bleweatin (k73 afid thetseantslampptr-centrel Bompath2@74)81) and
t he second adsorption elenment (82). Additionally, the regenerative heat

exchangeare @2yved so dorposiedteonitinesshr ahgty fhe TRsttippbr-LigftkspehiRgqi e’ AR end
surface center of the first adsorption elenent (81) and an end surface

cent er afecthie I6RSQRMt FBSOHR AT4FLRIRRAL sec(o%ﬁ)lowé‘lge(ng% fiobt B fifigPae 1 Cal

direction through the regenerative heat exchanger shutter

(16Q), hsed : t.t: a a_pai.r, of side pl.at 25
(161) CoRmetelcimiet iBl bl B9 the 308, BubPiibn i (ol e Ty i s
di aret er of each side

olate (terr rursRe ey BR TRlu LR ki g b G wealos 1 ne

regener %E)ic\cl)glmhu%?éateegvﬁﬂ %Q e(gth rgbZ}) t'he-lf-irll‘gt r%gih?%er%lcgllt c?pseni(né?ﬂ:i)érl?hese openings
(111, 112, 113) are opened and shut by respective opening/closing shutters which are
switching mechanisms,

15 The second upper-left flow path (177) and the second upper-central flow path (175)
are allowed to communicate with each other by the first upper-left opening (114). The
second lower-left flow path (178) and the second lower-central flow path (176) are allowed
to communicate with each other ‘by the first lower-left opening (115). The second upper-
left flow path (177) and the second lower-left flow path (178) are allowed to communicate

20. | with each other by the first left vertical opening (116). These openings (114, 115, 116) are
opened and shut by respective opening/closing shutters which are switching mechanisms.

Neither the space between the second upper-central flow path (175) and the first
upper flow path (171) nor the space between the second lower-central flow path (176) and

the first lower flow path (172) is partitioned by the first partition member (100).

25 | Accqrdingly, the second upper-central flow path (175) constantly communicates with the




di sposed al ong near- and far-side end surfaces of the regenerative heat
exchanger (92), respectively. On the other hand, the shutter plate (162)
extends fromone of the side plates 5 {;161) to another side ghpsse(161).
The shutter plate (162) is shaped like a curved plate curving along a
peripheral edge of each side plate (161). The center angle of the curved

surface f the shutter plate (162) is 90 degrees. The shutter plate (162)
covers agﬁ%r'i‘pfﬁﬁgtﬁj’lw PR f”&brapg{o‘ﬁe orecedelovegrspdraiiare natni1%0) doarigety (92) .

Furthernore, the shutter plate (162) is so constructed as to nove along a
per i pher a¢meyyisaies withéhesfirgeloptentlow(1p61§172)And, the switch 10 shutter (160)
is switched between a first state in which the shutter plate (162) covers a

right hal f Thertwoondsefptioheci¢ragen B8Rt $3)earb eatangedc Hap a8 si092) a ReLalRiogur €
11A) and a second state in which the shutter plate (162) covers a |left

hal f por hdt@Re®thet ﬁ@oﬁ@%ﬂ%@meﬁﬂ)ep?%%ggé: lﬁ(ﬁ%g? pgﬁgi%)n hef ?rr%gl?;% ). The

space between the second partition ne the t rtirtion

menb j Vi j nt n_.u r. space .and.,a l.ower space. ch of
t he E%pe%égnﬁgﬁ%v\%? ﬂjgtpgégsggptios% Fl\%le’&te@a?ﬂ@ REse; fos e ligntsand g 8 ption
el errents%ﬁfs81,. 82) and ége. swmtch s utt&r 160), into a left section and a
right sefdsPation isracnt (82); isidisnosed toythgileflo Thrseyadserniion elenentnls i8gheresi de of
the first adsorption elenment (81) are an upper-situated, third upper-right
f1 ow patHranged )ingperaliel| ipweuchsiorigatation thiti their| teapective glongitudinel pditeati¢iiss2) |
-Divisionally 20 forned above between the first adsorption elenent (81) and
" t he secomdreapolrtpttholongtuekiveh tire¢tdd) ofahecaing lfi 0)d Ia@dditiah, dsppewn i Blgtref | ow
~path (183) on the right side of the switch shutter (160) and a third

central LRSS adseifptioh kRWeRRYBI,(82FA}e ABpds&iBinlsBél oSdfiRi R thithBeisWid Gheshut t er
(40). Divisionally formed bel ow between the first adsorption el enent (81)

d td i | I |, @w pat h
(156)7"C Sk 106 2 SRDR e 81 S8 pEflarich o 4 Mhalt, MR E B LA of 430 0

f
5501 P LT ke BRMIBFLRIAE O Bl g 0
descr.i betgatagr?evgﬁd-seuar ab:e 1a§g%rnglt lil?g o?lt en?igs;[om 1%:11;1 elgnzlzmti (SSIE)riS \c/;iol?i(ralgarwx-w}t}t] i';[she
| corresponding end-surface diagonal line of the adsorption element (82).
Furthermore, the regenerative heat exchanger (92) of the refrigerant circuit and a
15 switch shutter (160) are disposed between the second partition member (120) and the third
partition member (130). The regenerative heat exchanger (92) is shaped like a flat plate.
The rear-to-front length of the regenerative heat exchanger (92) is substantiaily the same as
the rear-to-front length of the adsorption elements (81, 82). The regenerative heat
exchanger (92) is disposed substantially horizontally between the first adsorption element
20 (81) and the second adsorption element 7(82). Additionally, the regenerative heat
exchanger (92) is disposed on a straight line that links together an end surface center of the
first adsorption element (81) and an end surface center of the second adsorption element
(82). And, air flows in a vertical direction through the regenerative heat exchanger (92).

The switch shutter (160), comprised of a shutter plate (162) and a pair of side plates

25 (161), constitutes a switching mechanism. Each of the side plates (161) is shaped like a




hum dity adjusting side passageway (85) and the cooling side passageway
(86). And, the 5 first adsorption elenment (81) is disposed in such
- orientation that the hum dity adjustifg side passageway (8% ni cat es
- with the third central upper-right flow path (183) as well as wth the
‘third lower-right flow path (182), and the cooling side passageway (86)
conmuni ¢, A e i = kil thwi th the
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f1 ow patdisposadalpng ssar-tand fapsiKe vgd sPeeces £ dhg Esgsherpiaes) hedd 8<ft @&)wi t h
the third upper-left flow path (186) as well as with the third
| ower - cemspeatively. o@mpl bth¢BEy, thElskuttes b (162) extends dromeahreef the sidy plates
provided with six openings. The second upper- 15 right opening (121) which
opens i (181 WPARkhe isgt ple@r(161). 0Thé Bitiee it (162) tis thaped Mikehemrvddl@iE al | ows
t he second ‘upper-right flow path (173) and the third upper-right flow path
(181) t Ocu?\qmmngaa]t ﬁe\xﬁﬂh&ﬂl & foéabfr‘rside}m?% FRAGNA hk QUREr FAdINbE SReNHRE (122)
in 0

whi ch opens -rig corner o e second partition nenber (120)
all ows the.second | r=rl . 0 h t t hi I i ght
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openi ng (123) .which opens in an upper-c ral area.of the secon artition
menber  (RRHOYOTEGR Rfdhe EFEEReTRT }anbﬁf“g%ﬂaef)@t)'t ﬁ'é”}%eé‘("?BWdﬂﬁﬁE‘étitqrchaﬁ? &gFﬁI‘SI ow
path (175) and the third central upper-right flow path (183) to .

conmuni cetaensiiuctedeasdh nevigelong Wlp@@r@bmﬂeég e gife P}é&t(léﬂerﬁ?fé] theyvitchwni ch
opens in an upper-central area of the second partition nenber (120)

si t Udt ecshtivert(h60)l i bwiteHed babveche fostotatelinuphieh theeshtiter| plfte Gl62psever{ansht 25 and
the third central upper-left flow path (184) to conmmunicate with each

ot her. TH# fdtich dMbthe 20R6eat00Reht Bpdengdr €91) (eq@eipmg 11AY3)d whewhd spenis i n an
upper-1left corner of the second partition nenber (120) allows the second

upper ' | &ffich HRWHRAENDIGL (1 h2PR efshElehi MHalfh oHRRLHE theTrEgehti@Wve heat exchanger

(92) (see Figure 11B).

The space between the second partition member (120) and the third partition member

15 (130) is divided into an upper space and a lower space. Each of the upper and lower

spaces is divided, by the first and second adsorption elements (81, 82) and the switch
shutter (160), into a left section and a right section. More specifically, divisionally formed

on the right side of the first adsorptién element (81) are an upper-situated, third upper-right

flow path (181) and a lower-situated, third llower-right flow path (182). Divisionally

20 formed above between the first adsorption element (81) and the second adsorption element
(82) are a third central upper-right flow path (183) on the right side of the switch shutter

| (160) and a third central upper-left flow path (184) on the left side of the switch shutter
(40). Divisionally forméd below between the first adsorption element (81) and the second

adsorption element (82) is a third lower-central flow path (185). Divisionally formed on




'The fourth right-si

path (186) to conmunicate with each other. Finally, the second |ower-|eft

opening (126) which opens in a |lower-left corner of the second partition

menber (120) allows the second 5 |owes3left flow path (178)3raad2ddae third

| ower-left flow path (187) to comunicate with each other. These openi ngs
(121, ...) are opened and shut by respective openlng/cI05|ng shutters
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plate (143). Each of the fourth right-rear partition plate (141) and the
fourth | eftAsdas bpar déstiilonl abphvat @cl 2d@yptien dbmpsd8Li ¥ iaprovided with the

~vertically-elongated rectangle (longer than it is wide) having |onger

si des anghnsibiy béjustidgdede pARQIetian (BS)CdtBngedlingi silie passagvst 88 alddythes | ong
as the height of the casing (10) while each shorter side has a | ength of

abouts ongf oeLkicaf el&ﬂ&l‘c ]@Ij ﬁt cﬁgﬁgsed“lrfj E&hotgriéntf'zﬁloﬁatﬁhtntge GARdityT ugtf?%r th

right-rear partltlon | at'e I's standingly arranged to the rlg t of

t he casi in h orlent t S, i ndoor
si de pané%é gewﬁzkl@o‘i?ﬂlﬂur}l % g%trtﬁg%’%ljtdl H)i!% %r Igéli %{ﬁ’w’ %uhs] (t% nai ngly
arranged t eft of the, 1 n h orlent tion that runs
o ol Do vl e vihahs Higbiovit defpinuibatr @57). "8 1 e tse kot Bt - o de
partition plate (144) and the fourth Ieft side partition late (145) is
shaped |downunicases: withtheythirdomger-eehtrlort anigl @SHas wejl powibit rlnrésloafﬁa
shorter sides wherein each longer side is substantially as |long as the

hei ght afentréidlavapith@1§5)0)0n tAe othenbperd, thedecmid dadbepfion dementdB2) isiddgogdrti ti on
plate (104) situated on the far side matches with a |left-side |onger side

of tioe fipueél ofib@htion @ar theakunility adjaktaigesi(d pdssageiwhyt(88) Eomntihicsteghiithsi de 25
partition plate (144) is standingly arranged so as to be oriented

or t hogongl kird Gertey dﬁ&Wléﬁ‘ flow ﬁatMm%Q%véw Sk e’ thRanswilien fRJv@b@th( 141).

e partition plate (144) is provided, at its
(187), and the cooling side passageway (86) communicates with the third upper-left flow

path (186) as well as with the third lower-central flow path (185).
The second partition member (320) is provided with six openings. The second upper-
15  right opening (121) which opens in an upper-right corner of the second partition member
(120) allows the second upper-right flow path (173) and the third upper-right flow path
(181) to communicate with each other. The second lower-right opening (122) which opens
in a lower-right corner of the second partition member (120) allows the second lower-right
flow path (174) and the third lower-right flow patAh (182) to communicate with each other.
20 The second central right opening (123} which opens in an upper-central area of the second
partition member (120) situated to the right allows the second upper-central flow path
(175) and the third central upper-right flow path (183) to communicate with each other.
The second central left opening (124) which opens in an upper-central area of the second
paﬂition member (120) situated to the left allows the second upper-central flow path (175)

25  and the third central upper-left flow path (184) to communicate with each other. The




upper portion, a fourth upper-right opening (151) and is further provided,
at its lower portion, a fourth lower-right opening (152). A |onger side of
the fourth left-side partition plate5¢145) situated on the Mmaramsde

mat ches with a right-side |onger side of the fourth left 5 rear partition

plate (142) and the fourth left-side partition plate (145) is standingly
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The fourth vertical partition plate (143) is shaped |ike a .
| at er al Inptle($6)in eemmuppicaiagrith eaph qthgrddinallyatheisecond Ipwaiglettppening (IHger
sides and shorter sides, wherein each longer side is substantially as |ong

as the Iwliel apensiintowdr-leh eomas bithe sd@nd \phitition eaaibes KIR0) ellows the seeonds | ong
as the shorter sides of the fourth right- and |eft-side partition plates

(1445 148)er-BReflow %ﬂ{f{lmﬁﬁﬂd Rl thRanéwér-lefi fRivﬁE@th_((lﬂﬁ)toi GnBfuricdt@ngad as to
be oriented orthogonally to each of the fourth right-rear partition plate

141), t t fi- reigi : ihght - si de
Cart i B PORL! PR Gt (DALY Aol Bl kol domtiRig -
addi ti an rtical .partition plate (143) is disposed at a | evel

he fourth v
correspdshld'i%{ﬁwthbclﬂt%%sw O WIS hei ght of the casing (10). Furtherrnore,
the fourth vertical partition plate. (143) is provided, at its. portion
si t uat ed onT]E‘%g"ﬁr'ihgﬂ*ﬁm%(?IH@eWe{)ﬁ%“ﬂgdﬁgla eruipd?ftaf)gquéf@ rb‘gfttr?"triﬂ?ﬁm | RIpE (144),
with a fourth right vertical opening él)ﬁlSSﬂ)wand_ is further provided, at its
porti on (24)s iat feutte deforear pertitont platedd 42k at fourth gight-pide @pstitiopddatgd 44X i2on
plate (145), with a fourth left vertical opening (156). A fourth
uppdo- r ifglnth feltosidegopertitiqrlgdie, (145)f and 4 fouktbwerticali pgintitichl ave (43. (194), a fourth
upper-central flow path (195), a fourth |ower-central flow path (196), a
fourth uppeEadhedt thefiboomh prthbirdat Péititioanslae @Yy idd thevidtrth ééft-rdal @artpiahh ( 198)

are formed divisionally in the 25 casing (10) by the fourth partition
menber  (;140)142Y8§ ShapR® FHkE ' ClridallyWloddiRd ool (MR @ Tthabit 3s Made) 20Rg
longer sides and shorﬁe; sides, wherein each longer side is substantially as long as the
height of the casing (10) while each shorter side has a length of about one-fourth of the
.15 lateral width of the casing (10). The fourth right-rear partition plate (141) is standingly
arranged to the right of the casing (10) in such orientation that it runs parallel with the
indoor side panel (12). The fourth left-r_ear partition plate (142) is standingly arranged to
the left of the casing (10) in such orientation that it runs parallel with the indoor side panel
(12).
20 Each of the fourth right-side partition.plate (144) and the fourth lefi-side partition
plate (145) is shaped like a vertically-elongated rectangle having longer sides and shorter
sides wherein each longer side is substantially as long as the height of the casing (10). A
longer side of the first right-side partition plate (104) situated on the far side matches with

a left-side longer side of the fourth right-rear partitioh plate (141) and the fourth right-side

- 25 partition plate (144) is standingly arranged so as to be oriented orthogonally to the fourth




the fourth right-side partition plate (144), the fourth upper-right flow
path (193) is formed above the fourth vertical partition plate (143) and
the fourth lower-right flow path (194%s5is formed under th%l\{fﬂ%}ﬁdoﬁ verti cal
partition plate (143). Between the fourth right-side partition plate (144)
and the fourth left-side partition plate (145), the fourth upper-central 5
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vertical partitjon plate (143). On the left side of the faourth |left-side
partiti oHDsT fpdiops asfpurth peperoiight rpepips (5B and [sofiyrihat Rrovided7pt jts lgwirned
above the fourth vertical partition plate (143) and the fourth | ower-1Ieft

f 1 ow patpor(idi9) &) foith laweraghtindering (H62j. oArlohger esidei afahe faurthi left-orlepadition( 143) .
10 The fourth upper-right flow path (193) and the fourth upper-central flow

path (195 te (M3 salidtedvofl tKeOf2€ GiapuitkRt &ithi o figleaade 1044 kideYof thefolan tdth
upper-right opening (151). The fourth lower-right flow path (194) and the
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These openi ngs (151, 152, 153) are opened and shut by respective .
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upper-left flow path (197) and the fourth upper-central flow path (195) are
al | oned (ﬂé@c@dﬂﬂglr@a' t erovided, atie tovesr pertiopya fawethflowert laftwppeing (¥6). openi ng
(154). The 20 fourth lower-left flow path (198) and the fourth

| ower - cent r @he fduotly yeatidal parB6dn plae: @l4BDisetiapenl Idcnarinndraldy-elougdidd saizhglot her by
the fourth | ower-left opening (155). The fourth upper- left flow path (197)

and fighe (et ttharl @We TonkPhiviht CigeAbied RBshorke sidbd, MREkiH @adtOIBAREY stRtie W th
each other by the fourth |eft vertical opening (156). These openi ngs (154,
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| long as the shorter sides of the fourth right- and left-side partition plates (144, 145). The

fourth vertical partition plate (143) is so arranged as to be oriented orthogonally to each of

the fourth right-rear partition plate (141), the fourth lefi-rear partition plate (142), the

15  fourth right-side partition plate (144), and the fourth left-side partition plate (145). In

addition, the fourth vertical partition plate (143) is disposed at a level corresponding to the

middle of the height of the casing (10). Furthermore, the fourth vertical partition plate

(143) is provided, at its portion situated on the right side of the fourth right-side partition

plate (144), with a fourth right vertical opening (153) and is further provided, at its portion

20  situated on the left side of the fourth left-side partition plate (145), with a fourth left
| vertical opening (156).

A fourth upper-right flow path (193), a fourth lower-right flow path (194), a fourth

upper-central flow path (195), a fourth lower-central flow path (196), a fourth upper-left

flow path (197), and a fourth lower-left flow path (198) are formed divisionally in the

25  casing (10) by the fourth partition member (140). More specifically, on the right side of




The third partition nenber (130) is provided with the follow ng six
openings. The third upper-right opening (131) which opens in an
upper-right corner of the third partitgon nenber (130) all %ﬂ% third
upper-right flow path (181) and the fourth upper-right flow pa (193) to
comuni cate with each other. The third |ower-right opening (132) which 5

opens in t corner of et | r artitiopn menphe 13 al | ows
the thirth fjﬁﬁr‘g?ﬁ%&ﬁpﬂlw %‘Sﬁel{l% Y ryawgh ﬁﬂ%erf@:lﬂ 5%W|Pgak¢‘9$ &%mi‘eldow pat h
(194) to communicate with each other. The third central right opening
(133) whibsive élﬁf‘efwfthWeﬁﬁaltnﬁ;ﬁ@tﬂm’cléﬁﬁer{&‘lﬂ)p?@ﬂtthfbfﬁuﬁ’h lewer-rightiflow peak (1943 Bn
menber (130) situated to the right allows the third central upper-right
flow paforméd8d)eatid foughfwuidah paptpiem- platet (Bi3).f | Betwpat khe( Ibth tight-side
communi cate with each other. 10 The third central |eft opening (134) which

opens i NpAftisPPRIe A88) i the FbdriPRAMdd M prite Q35}, ithd RArARFBEL cenfksi0)
si t uat egptolthgﬁle—gt mal | ows the thi rld f(s:bgtr%tlrap uepgery-l eft flow pa('éh (184)

and e ASHTHIL HARRYS fb%ﬂ}; borld B B LR ol QU OMIMDIERH S D 26

ot her eni n ens ‘i n"an upper-left

corner of the third art |on 0 thethlr eft
f1 ow. pat lﬂ‘”@Tﬁ%}U%ﬂ ﬁ} fslfoﬂf)%‘?“dle ?hte f%"lngbvv‘irgs ?Jé’?ﬁ t'(ofg% 'ligggogﬁ‘uni cate
wi th each other. Fi naI I , the third | ower-left opening (136) which _opens
in a | ovide P%fstdec‘@ﬁttl?érfo'éﬁh {ehiesid paditign migte (A4S niiepeprt weyr— it B retie third
| ower-left flow path (187) and the fourth |lower-left flow path (198) to
comuni c@P®@) s folnmedaabweoﬂhhd"punﬁ'ha@malommmgsla(elﬂ:ﬂs‘) and )hEafogrttbpleweﬁfeﬁnd shut
by respective opening/closing shutters which are switching nechanisns. 20

The spacow ghthieg8)ietomped uhdee thafdonh vaitidsl jasitein pldi2)143md the fourth
partition nmenber (140) is divided into an upper-situated, fifth upper flow

pat hio(191) RE f@urdiOVse r-ﬁghﬂlﬁéx@%ath {105§ bnd eebufith %ﬁb@%ﬁrﬁm pathn@of) fth

upper flow path (191) brought into comunication an |1 ndoor space
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to communicate with each other by the fourth lower-right opening (152). The fourth
upper-right flow path (193) and the fourth lower-right flow path (194) are allowed to
15 | communicate with each other by the fourth right vertical opening (153). These openings
(151, 152, 153) are opened and shut by respective opening/closing shutters which are
switching mechanisms.
The fourth upper-left flow path (197) and the fourth upper-central flow path (195) are
allowed to communicate with each other by the fourth upper-left opening (154). The
20  fourth lower-left flow path (198) and the fourth lower-central flow path (196) are allowed
to communicate with each other by the fourth lower-left opening (155). The fourth upper-
left flow path (197) and the fourth lower-left flow path (198) are allowed to communicate
with each other by the fourth left vertical opening (156). These openings (154, 155, 156)
are opened and shut by respective opening/closing shutters which are switching .

25  mechanism.




side inlet (15). RUNNI NG OPERATI ON The runni ng operation of the
above-descri bed air conditioning apparatus will be 5 described with
reference to Figures 11-17. As descrilygd above, the air corgusy 2oveng
apparatus perforns a dehum dification operating node, a hum dification
operating node, and an outside air cooling operating node in swtching

manner. The _qQutside ai.r cool.in perat i nde is,,carried qut. t he

t enper at ur e tﬁiﬁ‘?&%@%’%iﬂ?ef?@f Rb%/@rls Pﬁoé’h&gh‘g@“ ﬁﬂfe %ilﬁgf%esuéioper(l?Vyge%(eanpl e
during the internedi ate season). 10 DEHUM DI FI CATI ON OPERATI NG MODE Al so in
the secothirdetapsarigtimpening (1Hg Vel AP iR BRUPRAETEPEFADFTES hedEd Bitor ai r

(OA) is dehumdified and then is supplied indoors while heat of adsorption
gener at edheinber (136) alttsor tht itlini edpereight @4 pa®A) 8 Wead thie faunthdippor-nght flae
outdoor air (QA) is collected by mxed air (RA + QA which is a

conbi nat 'g&m (@93) 2 Bnhuni daRAW AN cR Wi o IThaithird @AYer-rikht Aperih® WB2) hihgur es
12 and 13, when the air supply fan (95) is activated in the '

dehun di i1 cati L _ . — i nsi d
enhung al Bg&ﬁ ih %?ggl)gﬁ{lﬁhl dagrhegtbﬁ?he il %tllcﬁl' ﬁle’gfe;&i)glsg)t SI?J;J%F't-hE Rkt thRrJ nsi de

of the casing rou e alr supply si The outdoor air

- (OA) flows s fi ir ich onstitut,es ads I O Lo first
over 11 BanlnprtTba b I @0p R@PSranhe B aRE) Rt bueai ChBa R, (o6
is activated, mxed air (RA + QA which is a conbination of room air
(RA) andoéat dblesrthgd rcerzt@lxylgﬁ%t)ﬁe&@rﬂm%h% ePqTALR Bk UBRerCRITAL 2OT0Y 0%%&)
through the air discharge side inlet (15). The mxed air (RA + QA flows,
as seconthimi partiiinchenbersil 3@ udimeteddo thd mght allewathe thisd spetral tipper-138ht flovint o t he
fifth lower flow path (192). Furthernore, during the dehum dification
oper at i NgathUi&3) andfthé Grirthtuppor-cantiab fowrath (ES) tecommbinicatetvieh eashratlgeer ant
circuit, in which the regenerative heat exchanger (92) operates 25 as a

condgnserhaitgrd EQtEERS eﬁﬁ&@'(iw? Warh @ushangeipref4dnte goatedsorate diird
evaporator. 59 3 May 2006 Stated another way, no refrigerant flows in the
first Coﬁzhjtiﬂgn rﬁ?e%be?)ffdlﬁrkﬂﬁﬁte& 93)hd Teff Bfows the third central upper-left flow path
(184) and the fourth upper-central flow path (195) to communicate with each other. The
third upper-left opening (135) which opens in an upper-left corner of the third partition
member (130) allows the third upper-left flow path (186) and the fourth upper-left flow
15  path (197) to communicate with each other. Finally, the third lower-left opening (136)
which opens in a lower-left corner of the third partition member (130) allows the third
lower-left flow path (187) and the fourth lower-left flow path (198) to communicate with
each other. These openings (151, ...} are opened and shut by respective opening/closing
shutters which are switching mechanisms.
20 The space defined between the indoor side panel (12) and the fourth partition member
(140) is divided into an upper-situated, fifth upper flow path (191) and a lower-situated,
fifth lower flow path (192). The fifth upper flow path (191) is brought into communication

with an indoor space by the air supply side outlet (14). The fifth upper flow path (191) is

provided with a second cooling heat exchanger (94). On the other hand, the fifth lower




dehum di fication operating node. And, the dehum dification operating node
of the air conditioning apparatus is perforned by repeating first and
second operations in alternation. Refegring to Figures 11 angaylZyoet he first
operation of the dehum dification operating 5 node will be described. In
the first operation, an adsorption operation and a cooling operation for

oper at | ofiofarct He2E BT Rls KBt RlEr Gk e Hbo L asf b7 i HERRLEALE

anot her way, during the first operation, air is dehumdified in the first
adsor pt | ¥Ae ElEAER: (81) sinmultaneously with regeneration of the adsorbent
of the second adsorption elenent (82). 10 As shown in Figure 12, in the
first paRUNNIDNGQOHERATIONO), the first lower-right opening (112), the
first upper-left opening (114), and the first left vertical opening (116)
are placed iThetgnia@roperitioat ¢fOtheSitatedesfibb@® aiheondsdniyf appeatopevilings (111,
113, 115) are placed in the shutoff state. In this state: the second

| overs Ceﬁ'%]sth%ecf Loy Rk 1tA0)k; %gt%hﬁ_ SEEARGrbeNBhovd Ght A eMdRRInihg( 174)

are broug I nto conmuni cati o each other by the 15 first | ower-right
opening (112): the seco u r-deft fl.o h . t
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other by the first _upper-left openin 114).; and the_second upper:|eft

fl ow pat PPJ(’I anrt?ywéﬁalrtweﬁ%ea?rat%wgf‘@ %} é‘?”ttc “F%Waﬁ’é?rhefwwg‘? @’?l‘j‘Pﬁlﬂﬁht into

comuni cation with each other by the first left vertical opening (116). 20
In the sepwwingprpdd isi erisfepiievhem thg)temperatuse eb AdtdpeRiir is lagier thaseWpngf (122)
and the second |ower-left opening (126) are placed in the comunication

st at e, whniside atri{for eemtpletluribhtheapeniauipge fb2dn). 123, 124, 125) are placed in
the shutoff state. In this state, the second Ilower-right flow path (174)

and fghe HEFHUTMIDYEICATHENN OPORATANG MIB3Y), are brought into conmunication
wi th each other by the second | ower-right opening (122), and the second 60

3 May 2006 |gweinthetdcohd eMbB&MEnf, 3d Be ARHntdIBcdtidnhetBPE mdRS buthibgWipat h
(187) are brought 1nto communication wth each other by the second
- [ over - eE(SAPPse&ih{}lgﬂcﬁigf&P Mnd then is supplied indoors while heat of adsorption generated in
the adsorption element (81, 82) when dehumidifying the outdoor air (OA) is collected by
mixed air (RA + OA) which is a combination of room air (RA) and outdoor air (OA).
15 As shown in Figures 12 and 13, when the air supply fan (95) is activated m the
dehumidification operating mode, outdoor air (OA) is taken into the inside of the casing
(10) through the air supply side inlet (13). The outdoor air (OA) flows, as first air which
constitutes adsorption air, into the first lower flow path (172). On the other hand, when the
air discharge fan (96) is activated, mixed air (RA + OA) which is a combination of room
- 20 air (RA) and outdoor air (OA) is taken into the inside of the casing (10) through the air
.discharge side inlet (15). The mixed air (RA + QOA) flows, as second air which constitutes
cooling air and regeneration air, into the fifth lower flow path (192).
Furthermore, during the dghumidiﬁcation operating mode, refrigeration cycles are

carried out in the refrigerant circuit, in which the regenerative heat exchanger (92) operates -

25 as a condenser and the second cooling heat exchanger (94) operates as an evaporator.




In the swtch shutter (160), the shutter plate (162) has noved to a
position so that it covers a right half portion of the regenerative heat
exchanger (92). In this state, the thispd 5 |ower-central fdggyy fsigh (185)
and the third central upper-left flow path (184) are brought ‘’nto

communi cation with each other through the regenerative heat exchanger (92).

In the thi antition nmenber Q), .the third u r-right openin 131)
and the. A DO vS of FERECBE ARG 1 B5bith RolsRERs e B8k HkCat | on
state, whil e,é,he rest of the _openings (132, 134, 135, 136) are placed in

t he shut@bpmidifieaion eperating meds e Andnierdehymgidifigation rperating tndde ok tgataﬁ (181)
and the fourth upper-right flow path (193) are brought into conmunication
W t h eactenditivaimgopparats ispearthrupp by repeging foptemidsgednti3iperatings inh#emhiiond
central upper-right flow path (183) and the fourth upper-central flow path
(195) are bRefigiig i0iQures QML 1QatHeNit svdePatRA T thd Befunificheort ierdingent r al
right opening (133). In the fourth partition nenber (140), the fourth

| owers-ri i ) t s OUIT j V. i-cal epi (153)
are SI aclggaei ﬁv@l? hrygn%gﬁrub%ﬁi cgitqiqlgnﬁg% g% gr,a M\}\ﬁialtnga C{Sh E)rels e%a?ISRtaﬁgpdog%&ngﬁgs
(151, 15 ut of f st n.this state, the

, o 15 re placed in th te, |
fourth cfg\r/é@-%c@%ttrgélf%ﬂ 8&?05%?9‘? f’%ﬁ%’}l‘?ﬁﬂ ?‘rﬁecq‘rf}ﬁ‘ft%tl%%r 3 e8I %8 w pat h
(194) are brought into ,comrunication with each other by the fourth
|omer-ri<§wfaﬂaag?ﬁthasw§% %Pﬂlqnﬁiem%ﬁ% 18 ‘F%WéPQlFfi Fﬁteff%’web&laﬁ ¢1198) and
the fourth upper-right flow path (193) are brought into 20 comunication
wi t h eadhe drfiapensiion, tiar is slghemidifigthin the first adsorpipemelament1($3) sinmhandouslst air,
- taken into the casing (10), flows through the first lower flow path (172),

t he seconith tegemaratoantfitia adsbxbanipaftthe {eta) adsampdon blenseacay | ower-right fl ow
path (174) in that order, passes through the second | ower-right opening

(1223p, and AkahswhnhFighe tA)iihdche |vepariifi@h indntRw (P6)D thel B2} lokAr-fighe ot her
hand, the second air, taken into the casing (10), 25 flows through the

)
Fifth | Queginh! - : Wil : Cth
61 3 Noy 008 Fop e T eadr U o s fube) RTINS I voriQH pilly (4R9) . the

49D 0L AT RN o R, 1318 60
placed in the shutoff state. In this state: the second lower-central flow path (176) and the
second Jower-right flow path (174) are brought mto communication with each other by the

15  first lower-right opening (112); the second upper-left flow path (177) and the second
upper-central flow path (175) are brought into communication with each other by the first
upper-left opening (114); and the second upper-left flow path (177) and the second lower-
left flow path (178) are brought into communication with each other by the first left
vertical opening (116).

| .20 In the second partition member (120), fhe second lower-right opening (122) and the
second lower-left opening (126) are placed in the communication state, while the rest of
the openings (121, 123, 124, 125) are placed in the shutoff state, In this state, the second
:lower-right flow path (174) and the third lower-right flow path (182) are brought into

communication with each other by the second lower-right opening (122), and the second




flow path (181). As also shown in Figure 11A, the first air of the third

| oner-right flow path (182) 5 flows, as adsorption air, into the humdity
adj usting side passageway (85) of the66i rst adsorption el gy zd{)gl).
During the flow through the hum dity adjusting side passagema%g 5), water
~vapor contained in the first air is adsorbed onto the adsorbent. The first
air dehumdified in the first adsorption elenent 812 flows into the third
central lowgelefr flgwt path | @A8)panch thel 8. lover-&ft fles patheI8Thmee bravghkdond air
of the third upper-right flow path (181) flows into the cooling side
passagevyhniuhidatioh witheeath bekr Bygihe sedond tovedrdof oper@el jl26pur i ng the fl ow

t hrough the cooling side passageway (86), the second air absorbs heat of

adsor pti on 088eGALR e 108! GE sylﬁ&wpla\e@gl@%% hededt # pbdigoragds@abrnt in
the humdity adjusting side passageway (85). In other words, the second

air flows, a L . A j Nl e 6). The
sccond aeve TR bRkt REEhrh e SR80 175y RS SARCMBANA®) 1)
| ower-central fl ow pat 5).. The, second air of_ the thir ower - centr al

f | owSpatAveriesgirak ﬁ'%waﬂhélgﬂg} a -%Léit EW%@W?ﬁ%ﬁ &]8&&??@9 éﬁ“béf%&'t@q
exchanger (92), into the third central upper-left flow path (184). At that
time, i nntolsempamication Mitheaple athertittvgh dee reggrpmtive hpt exelapaer @2k is subj ected
to heat exchange with refrigerant and absorbs heat of 20 condensati on of

t he refri gelinahé thifhpartitan memdir (136p thkedthind upper-fight stpesidg ¢33 iaod thel thirdnt  (81)
and the regenerative heat exchanger (92) is introduced, as regeneration
air, intgnideidh @p@ﬁih% (B3B)ust iphed ilthe RAGEAGENRY ¢£5) while tHeerestesiomhd
adsorption elenent (82). I'n the hum dity adjusting side passageway (85),

the ads %rggrgﬂ#sr g?nZ hﬁ%ﬁ g 5,%62 Efé piéed rﬁgh}ﬁi shu@Athtat@STIEFAHE tihe %HQ{pP&apo ris

25 deso t sorb I'n other words, the second adsorption
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communication with each other by the third upper-right opening (131) and the third central
upper-right flow path (183) and the fourth upper-central flow path (195) are brought into
communication with each other by the third central right opening (133).

In the fourth partition member (140), the fourth lower-right opening (152) and the
15 fourth right vertical opening (153) are placed in the communication state, while the rest of
the openings (151, 154, 155, 156) are placed in the shutoff state. In this state, the fourth
lower-central flow path (196) and the fourth lower-right flow path (194) are brought into
communication with each other by the fourth lower-right opening (152) and the fourth
lower-right flow path (194) and the fourth upper-right flow path (193) are brought into

20  communication with each other by the fourth -right vertical opening (153).
The first air, taken into the casing (10), flows through the first lower flow path (172),
the second lower-central flow path (176), and the second lower-right flow path (174) in
that order, passes through the second lower-right opening (122), and flows into the third
lower-right flow path (182). On the other hand, the second air, taken into the casing (10),

25  flows through the fifth lower flow path (192}, the fourth lower-central flow path (196), the




second air, into the third lower-left flow path (187). As shown in Figure
12, the first air after dehumdification, which has flowed into the third
central upper-right flow path (183), flows into the fourth3 O-O%entral
flow path 5 (195) through the third Sdntral ri ght opening M@% and t hen
is delivered to the fifth upper flow path (191). During the flow through
the fifth upper flow path (191), the first air passes through the second
cool i ng fosah lewetvaghy dlow(Sub (19 ant ¢hesfecohdppoaighnfoweath (18X cinahgerde94) ,
the first air is subjected to heat exchange with refrigerant and |iberates
heat t opdshey thedughaBe alitid uﬁﬁ@vrighhﬁpéﬂiﬁggliﬂi)),r ariieNeum ditd itediidmdygRekiert passes
through the air supply 10 side outlet (14) for supply to an indoor space.
On the ogher ﬁ'l\?srigl the second air, which has flowed into the third

| ower -1 eft 1plao pa?t'h (187), flows through the second lower-left flow path
(178), the second ,upper-left 0 (1 ,.,and the. nd uppers.central
fl ow path (%7‘5‘%?3‘% ﬂlq{&ﬁlaw %ﬁgﬁléer{faﬁighgﬁ.’tégeﬁé Pémeftlhgago‘iv?ffr ﬁg&ﬁ’@f Pf‘tﬂg‘sﬁg%)pper
flow path (171). During.the flow through the first upper flow path (171),
15 t Re s@®hdsaidsorpien edr, tipoothg uandity adivsting sidp mysweewave @ aigibe fre3) .~ At
this time, no refrigerant is flow ng through the first cooling heat
exchangeads¢@8pn elbiment(8d).e Durihg theelloon througly the e tnidiysslpstitg sida ghsshgevdyi r st
‘cool i ng heat exchanger (93), in other words, the second air neither

absor bs (86), Wwatbevaoesofteiatd i, fifsheir Seadsdebe dnto Wit £liorbast. USRE fif®raircool i ng
of the first adsorption elenent (81) as well as for regeneration of the
second agdsamifien iR adfbtll%lemdr® (H1)SEHR %@t%ﬁ@%@ﬁtrﬁlhﬁ@@ﬂh fithe air
di scharge side outlet (16). Referring to Figures 11 and 13, t se%ond
operati %VQE &ltﬁ:s ehum dification operating node will be described. In the
second oper %IOI’I, on the contrary to the first operation, air is

dehum dified in the second adsorpti el enent (8 Si mul t ly .with
rogdfer at i oftmdbe pitEr HEEDMseRESHt At pEMernEd Bhwtrst o b S T tlog 5
May 2006, As shown in Figure 13 in the first partition nmenber %&00), t he
first upgpercopinghside pasageray Be)pf thentirst pdsorptigngdlemens Bk aPuspeitngoy113)
and the first |lower-left opening (115)

- through the cooling side passageway (86), the second air absorbs heat of adsorption

generated when water vapor was adsorbed onto the adsorbent in the humidity adjusting

side passageway (85). In other words, the second air flows, as cooling air, through the

15 cooling side passageway (86). The second air, which has robbed the heat of adsorption,

flows into the third lower-central flow path (185). The second air of the third lower-central

flow path (185) flows, after passing through the regenerative heat exchanger (92), into the

.third central upper-left flow path (184). At that time, in the regenerative heat exchanger

(92), the second air is subjected to heat exchange with refrigerant and absorbs heat of

20 condensation of the refrigerant.

The second air heated in the first adsorption element (81) and the regenerative heat

exchanger (92) is introduced, as regeneration air, info the humidity adjusting side

- passageway (85) of the second adsorption element (82). In the humidity adjusting side
passageway (85), the adsori)ent is heated by the second air and, as a result, water vaporis -

25 = desorbed from the adsorbent. In other words, the second adsorption element (82) is




~are placed in the communication state, while the rest of the openings (112,
114, 116) are placed in the shutoff state. In this state: the second
~upper-central flow path (175) and thegh second upper-right f&o ?th (173)
are brought into comunication with each other by the first ﬂ%%@ -right
opening (111); the second upper-right flow path (173) and the second
| ower-right flow path (174) are byought _ intp c njcation wth eagh ot her
by the fiegeterateq.ghhen, ghe Walgr VeRs e?fggf(cfﬁ@}l;tg%ﬁ%%ﬁ @8‘&’8&%%%‘?’% t flow
path (178) and the second |ower-central flow path (176) are brought into
communi csecowhainiitth teatbhid dowerletylowrpatl (184 10 | ower-1eft opening (115). In
the second partition nmenber (120), the second | ower-right opening (122) and
the second AlsQwen lieFiguRPEN itigfifs] 26 hftar dehpinadifehtion, whieh benfluowed attd the st at e,
while the rest of the openings (121, 123, 124, 125) are placed in the
shut of f t : C i fhirghbpfdr@ehipativw pah) and
tzﬁr? c%ntrhlnu%d% ﬁgﬁtt fb& ;ga%ﬁ‘?i%?) a8¢ls intOWBE 16 pih b

theht hir ower-ri | ow pa are brought into 15 conmuni cati gn

t t , : =[] i

L“owe ; " ertoS} ity aRes My r%ﬁraélij#%%whé Plks) BRERIcHd: petpRke O AR 3540
h . . . b et

openi'ng fRT (1P NG S Bh TSuETarEl D80y BheT JRN PEP P bE ay Es‘i)atuhas

noved to a position so that it covers a left half portion_of } e

r egener apasves theeushethe hieaefst codling, heah exshanget 4240, [mdbg Begogd epgling heat

| ower-central flow path (185) and the third central upper-riggt flow path
(183) arexchimieg(B4), thé first aimivsubgemtaddo hedt techaaghwish hefrigetantongibetates heat
regenerative heat exchanger (92). In the third partition nenber (130), the

third uppene R@lfi%erﬁ’;ﬁ.e MraY tHe X850 aipBehuiigifitd biidlcodtenpdseds thebigh dpesii sugplyl34)
are placed in the communication state, while the rest of the openings

(131, 13 Bdr AEBVRS 36 GllobNsdabe shutoff state. In this state, the
t hi r1 up%%?@%%%ﬂ?tarﬂg@fpatﬁ (f86§ﬁaand the fourth upper-left flow path

(197) are bh%;’rﬁ&%ligpﬁa%d%g%g%% o0 OB A BITHONER Ik ot IERE R PNBR oty L e

third upper- eni ny and central  upper-left flow path
(184) and L he F o RS S aNE 8k R PRk (s IR s RESYIH abWH3un

(177), and the second upper-central flow path (175) in that order and thereafter flows into

the first upper flow path (171). During the flow through the first upper flow path (171),
15 the second air passes through the first cooling heat exchanger (93). At this time, no

refrigerant is flowing through the first cooling heat exchanger (93). Therefore, the second

air just passes through the first cooling heat exchanger (93), in other words, the second air
neither absorbs nor liberates heat. And, the second air, which was used for cooling of the
first adsorption element (81) as well as for regeneration of the second adsorption element

20  (82), is discharged outdoors through the air discharge side outlet (16).
Referring to Figures 11 and 13, the second operation of the dehumidification
operating mode will be described. In the second operation, on the contrary to the first
operation, air is dehumidified in the second adsorption element (82) simultaneously with

regeneration of the absorbent of the first adsorption element (81).



comuni cation with each other by the third central left opening (134). In
the fourth partition nmenber (140), the fourth | ower-left opening (155) and
the 5 fourth left vertical opening (%?6) are placed in th%hﬁgﬁﬂhﬁication
state, while the rest of the openings™ (151, 152, 153, 154) are placed in
“the shutoff state. In this state, the fourth lower-central flow path (196)
and the fourth lower-left flow path (198) are brought into comunication
Wi th each otMseshoby inhBigboud3,hinl dwefirst partitiopanemier(189) thadirst Hippeotightn

| ower-left flow path (198) and the fourth upper-left flow path (197) are
brought ép¥ning (191); SntiRi fgiitivertical denéc(118), had theyfishiewkolefit dpenagt(118r ti cal
.opening (156). The first air, taken into the casing (10), flows through the

first | Oﬁn% rplldccle@\m ﬁ%}f({brér%&g%ationtsth@e s@aRNMe r@Yer tieedpehiabs {112W1 patief -66) , and

‘the seco ower - ow path (178) in that order, passes through the

second |l ower.-.left o [ (+426.., ' ] ' < f.t flow
pat b ( Lempecddn To, RO S, AR sl SRR b e lE FOM Sk PES) and L )
flows 15 through th ifth | r flow path (192), the f.qurt ower centr al
{1 ow par treproeper-pgt fompew (1 Shasr booeb iootmaaictinaayith SroltRbE B h
upper-left flow path (197) in that order, passes through the third

upper - | efitst opestiriaht Ep8ENg (AHY; theosesondhtppartiight fopdpath &73) i the|sswhndat h
(186). As also shown in Figure 11B, the first air of the third | ower-1left
fl ow patloweifght fidwwath (12@) as rdsgit phtiooswnanunication ovittheachntheti iyythadirgist i ng
si de -passageway (85) of the second adsorption elenent (82). During the

flowt hrlgg{ﬁmehkw loyerisk 130k Hen@cshdl virasabgeveyath ((359), andathersescador
contained in the first air 'Is adsorbed onto the adsorbent. The first air

Sonm 1 gl Sy SEOP LA TSR E R4 ot b b,

seco]rbd r of .the thi(g?s)upper-l eft flow path (186) flows into the cooling
si de pas?&'ﬁ%’ op(egg;}g the second adsorption element (82). During the flow

In the second partition member (120), the second lower-right opening (122) and the
second lower-left opening (126) are placed in the communication state, while the rest of
the openings (121, 123, 124, 125) are placed in the shutoff state. In this state, the second
lower-right flow path (174) and the third lower—right flow path (182) are brought into

15 communication with each other by the second lower-right opening (122) and the second

lower-left flow path (178) and the third lower-left flow path (187) are brought into

communication with each other by the second lower-left opening (126).

In the switch shutter (160), the shutter plate (162) has moved to a position so that it

~ covers a left half portion of the regenerative heat exchanger (92). In this state, the third

20  lower-central flow path (185) and the third éentral upper-right flow path (183) are brought
into communication with each other through the regenerative heat exchanger (92).

In the third partition member (130), the third upper-left opening (135) and the third

_ céntral left opening (134) are placed in the communication state, while the rest of the

. openings (131, 132, 133, 136) are placed in the shutoff state. In this state, the third upper-

25 left flow path (186) and the fourth upper-left flow path (197) are brought into




t hrough the cooling side passageway (86), the second air absorbs heat of
adsorption generated when the water vapor was adsorbed onto the adsorbent
in the humdity adjusting 5 side passggevmy (85). In other ML 06! he
second air flows, as cooling air, through the cooling sidé passageway
(86). The second air, which has robbed the heat of adsorption, flows into
the third | ower-central flow path (185). The second air of the third

| ower - ceduntrahnicdtionwiflagdeh (0185 by fthotsrd wieelefipgssingd13Hrand ¢he third central
regenerative heat exchanger (92), into the third central upper-right flow

path (183 herfin Ab@tpali (184) bill tRefolaBRDBERENUE flGRtpatx@beNgerbrdlolt 92b, t he
.second ai'r is subjected to heat exchange with refrigerant and absorbs heat

O o SR A Shc B0 IDEPRARMAL IAgaled Tn Lhe second

adsor ption regenerative heat hanger (92) is

i ntroduced [nto fthe hum dity adjusiing,side ssage 39) first
adsorption & &ife ”PW?thnnX’Fﬂ‘gle%mogi the fgﬁﬁ—dgg?‘?’?{ eé\?ocyi’gﬁlﬁ%s(%géeén\/a%sthfSS) ,

t he adsorbent is 15 heated by the second air and, as a resglt, wat er, vapor
i s désorfoudh fefbrerting oparing LMD arg placest Wethe gomgnmicahen states whilg dhsrisst Gn

el ement (81) is regenerated. Then, the water vapor desorbed fromthe
adsor benhe bpenisgs t16het 21 5H 1H) wreeplsedandhaishutoff state. t Inghisstate] thefearthr i ght
flow path (182). As shown in Figure 13, the first air after

dehum dithiveatémal o sith (B%) faheWed founthOloties] efi2flow Ipartd(108Nntieabrougip éntol ef t
flow path (184), flows into the fourth upper-central flow path (195)

t hrough the thj r i 1A i18sdghd vier efrtho t he
fifth upper *If]%%[vgng‘g% e_?éthI(l))ﬂi.ce} Bgfﬁﬁgm?lﬁglﬁ%rv& ?hr’%ﬁ%ﬁ 0[ he)dfi fth upger flow

ath (191), e, first e C I : h

Py I iobksteoabcPi SEnOAREER b RhaHBRpSaRT ot (BP0 &P trhGat sfgchancer
subjected to heat exchange w ih fri t.and lib heat to the 66 3
by, D00 GommygRoA T Rag otehey e SRR Nt dIfNng cool ed passes
through the air I i d tlet (14 di ljed ind , th
ot hor Chand. The6rs Sppiemingo theRrans (4% T4wiBPush 6 TREISEr Fao AR Phght

rhow the second lower-central flow path (176), and the second lower-left flow path (178) in that
order, passes through the second lower-left opening (126), and flows into the third lower-
left flow path (187). On the other hand, the second air, taken into the casing (10), flows
15 . through the fifth lower flow path (192), the fourth lower-central flow path (196), the fourth
lower-left flow path (198), and the fourth upper-left flow path (197) in that order, passes
through the third upper-left opening (135), and flows into the third upper-left flow path

(186).
As also shown in Figure 11B, the first air of the third lower-left flow path (187) flows,
20 as adsorption air, into the humidity adjﬁsting side passageway (85) of the second
| adsorption element (82). During the flow through the humidity adjusting side passageway
(85), water vapor contained in the first air is adsorbed onto the adsorbent. The first air

dehumidified by the second adsorption element (82) flows into the third central upper-lefi

flow path (184).




path (182), flows through the second |ower-right flow path (174), the

- second upper-right 5 flow path (173), and the second upper-central flow
path (175) in that order and thereafter flows into the first u fl ow
path (171). During the flow through t%é first upper flow %{ﬂ'?fﬁ%l) t he
second air passes through the first cooling heat exchanger (93). At this
time, no refrigerant is flowi ng through the first cooling heat exchanger
(93). Ther eDurthe othkehardetersecaidraij efghe hadsppertloft dloghpdth €16) flows odollieng heat
exchanger (93), in other words, the 10 second air neither absorbs nor

|'i berat eﬁadﬁﬁ?tsideaﬁdisagfeﬁ@y {86PBHtIRI fecoifE dddoftiof 0cddhed (8L). t Mering ithe flow

adsorption elenent (81) as well as for regeneration of the second

adsor pti g, ?g%/g;siﬁg%}dei Easgé%g@?:@@j QUL OIS o HHo4HBY }fegtfoﬁiaﬁso%tﬁﬁha.r ge

si de outl et as bee €d above, during the first operation,

adsor ption and coolin or the firs dsorption.el ement, (81) are carried
out whi | e B ERR E el vabaleasaldire RS 1 RO R SR ity 355
carried Qut. On the other hand, during the second operation, yegeneration
for the F4¢ 8essagery dSpbnlepdse Mordss the segond piF iflogvseat © mlgealradére%hr n and
cooling for the second adsorption elenent (82) are carried out. At that

ti me, heeapliog sudgospeeway EoerBesdcondnait, twhi¢huhisdiobhedathehsni eljadsprpeion,
passageway (85) of each of the adsorption elenments (81, 82) is collected
by the sfeonigtaihe thitdowegcémirad dgw fatte(188p| TheGesirdainesbadirddywé8ptralBecause
20 of 'this, the adsorption elenent (81, 82) is cooled by the second air,

t her eby ; ' QkdHahd? (920 R the( 81,
B2y P D B T A R BT R B e i (PR en 1 he

, ¢ . . o C . _ 0 de.
i e oy g i Agper gt Hob B T4, AT R, B4 B OPRER SO ERTC, o
[ QA) al St ak into the insjdge of th ' 10) .th h.th '
Suppls,” 40k 5 36y Borbiortedt o sf oxiBet Fbaie e Ao} PRI o
second air which constitutes cooling air and regeneration air, into the

first | cRRBACHPER pHORTHEI$ On the other hand, when the air discharge fan

(96) is activated, roomair (OA) is taken into the inside of the casing
(10) The second air heated in the second adsorption element (82) and the regenerative heat

exchanger (92) is introduced into the humidity adjusting side passageway (85) of the first
adsorption element (81). In the humidity adjusting side passageway (85), the adsorbent is
15 heated by the second air and, as a result, water vapor is desorbed from the adsorbent. In
other words, the first adsorption element (81) is regenerated. Then, the water vapor
desorbed from the adsorbent flows, together with the second air, into the third lower-right

flow path (182).
As shown in Figure 13, the first air after dehumidification, which has flowed into the
20  third central upper-left flow path (184), flows into the fourth upper-central flow path (195)
‘through the third central left opening (134) and then is delivered to the fifth upper flow
path (191). During the flow through the fifth upper flow path (191), the first air passes
- through the second cooling heat exchanger (94). In the second cooling heat exchanger (94),

the first air is subjected to heat exchange with refrigerant and liberates heat to the




through the air discharge side inlet (15). The roomair (RA) flows, as
first air which 5 constitutes adsorption air, into the fifth [ower flow
path (192). Furthernore, in the hum dification operating

refrigeration cycles are carried out %n the refri ger ant gi%f}‘g%ﬁ%o,%i n whi ch
the regenerative heat exchanger (92) operates as a condenser and the first
cool i ng ‘heat exchanger (93) operates as an evaporator. Stated another way,
no refri giigaintf |Amds thenfitsh eir slelnomidifeed ind ngoleé phssex tiremgiethe 28 4supply stdge 10
hum di fication operating node. And, the hum dification operating node of
the air gpadidipdisndpRRianaddss is performed by repeating first and second
operations in alterna{)lon. Referring to Figures 11 and 14, the first

oper ation Olo,l fie M hd | 21k ML s ARl (RIS Rk bR the

first operation, an adscrption opefation and a cooling operation for the

first adsoq iqn.el enent 1) are carri. ut i a,regeneration,. 15
oper at i 01:\5”*1 2ié28hg°‘§%g%ﬂ?g}g&#ﬁ’gc}ﬂwgﬁ"’g&grﬁow §%ﬂ‘ (1!124)(: e %8%1dolﬁﬁp.egpﬁhtot her
words, ‘in the first operatio air is humdifjied in the second adsorption

el enent ﬂw)paﬁha_?’@h@n@alwqgegd upier-cpriral flopispath G575 pr Hheh orler Ahthereaiist

adsorbs water vapor. As shown in Figure 14, in the first partition nember
(100), tHew§ inisthd Hiseuppérghiw pethefihy Pard) thenftow herobgh te firsigknpey 8owi cal
opening (113) are placed in the conmunication 20 state, while the rest of

t he openpna$1711) e sekddd ait pbsseslthfughitiee Mlsealing hedtkecimhpérqp3). sAtahie tiden t hi s
state, the second | ower-central flow path (176) and the second | ower-ri ght

 flow pat - i LR tRe GOTTRARESAhER Nexbhddde ). OfestoRy tHehe
first |o“m?er“gﬁrll?é%?‘a%ﬁ%‘ﬁ’?‘ﬁgQH%‘T%%W%% o e xup;;%?-ﬁzght e aen (173)

and the second. l.ower-ri Y/ . jcation
W h cacheORhar Iy Heie Fibut P ARt ooind ke BIEaREGHIRY 1l BliGr RIS B0
In the second partition nber, (120), the ,second upper -right enj (121)
and tthe 5 n lgﬁfragforgéaﬁﬂ'iﬂ BE ﬁﬁt.(%g,)&grsgcoﬂﬁ toigped %08?15% ; Ni cation
state, while the rest of the openings (122, 124, 125, 1263 are placed in
‘the shut #fst adsosrtion elemeni(§1)sasayd] as ok regspesadon of the second adsérption element

(82) is discharged outdoors through the air discharge side outlet (16).

o As has been described above, during the first operation, adsorption and cooling for the

first adsorption element (81) are carried out while regeneration for the second adsorption
15  element (82) is carried out. On the other hand, during the second operation, regeneration

for the first adsorption element (81) is carried out while adsorption and cooling for the

second adsorption element (82) are carried out. At that time, heat of adsorption generated

in the humidity adjusting side péssageway (85) of each of the adsorption elements (81, 82)

is collected by the second air flowing through the cooling side passageway (86). Because
20 of this, the adsorption element (81, 82) is cobled by the second air, thereby suppressing the

temperature rise of the adsorption element (81, 82).

HUMIDIFICATION OPERATING MODE

As shown in Figures 14 and 15, when the air supply fan (95} is activated in the
humidification operating mode, mixed air (RA + QA), i.e., a combination of room air (RA)

25  and outdoor air (OA), is taken into the inside of the casing (10) through the air supply side




. up'per-'ri ght flow path (173) and the third upper-right flow path (181) are
brought into 5 comrunication with each other by the second upper-right

opening (121) and the second upper-ceptral flow path (175 n e third
central upper-right flow path (183) a brought into connéﬂﬁ%y%qtogn W th
each other by the second central right opening (123). In the switch shutter
(160), the shutter plate (162) has noved to a position so that it covers a
‘right hainfet §t¥)t iThe noked ie(Redehs) oy as hemnd ekortasyemstitors copling ai audst at e,
the third 10 Iower-central flow path (185) and the third central

upper - | exfegeﬁelrawm, ol )firat” RwlE @e@hpathi (17). CORTHAI0GRE hamd, wittdn dhacir ot her
t hrough the regenerative heat exchanger (92). In the third partition nenber

(130), t(?l%%f@'er ﬂnl(gwfg’eayi&md, Ore&ﬂiéﬁg(dz&ﬁ%)taﬁé}ginrt&ﬁletimm@lof {HRWaEmb gl 6)

openi ng are p I'n the conmunication state, while the rest ‘of the

openings, (131, ,133, .134, 135) .are aced in the t.of Ca L Rl S

st at e, t'ili‘éo"kgiﬁi th afrofisthatgs f‘?‘lgr@e';f p%bv ;lj}ehmf)féﬂl)r (gnmé Her % %)E‘lﬁr?[hal{ (G)}\’\/}\]/Ea('tPl ri ght
fI'owépath (194) are brought into  co ni cati?n wi th each other by the
third | owstituresiedsaspiéan #g i5te 390 il lpwen HowhatiC(P3her - 1 eft flow path (187)
~and the fourth lower-left flow path (198) are brought into_ comunication
with each oFheherinprd, hie thdimuidifeation| apktativg enddey refligeption aydereareoiariiad
partition menber (140), the fourth | ower-right opening (152), the fourth

20 upper oltah theopdingdagnt(chodl,, inankick e fepereritivedfent exchtigeal92) pparatgy (8¥56) are
pl aced in the comunication state, while the rest of the openings (151,

153, 1550, akfePaRf ¢k Kkt [ddBlins hbﬁt@xﬁhzﬁ%@ﬁ ©93)! dpetdiésSasSheipobdier. f Stiddn
| ower-central flow path (196) and the fourth l'ower- right flow path (194)

(
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(ORERLTS Referring to Figures 11 and 14, the first operation of the humidification operating
mode will be described. In the first operation, an adsorption operation and a cooling
operation for the first adsorption element (81) are carried out while a regeneration
15  operation for the second adsorption element (82) is carried out. In other words, in the first
operation, air is humidified in the second adsorption element (82) and the adsorbent of the
first adsorption element (81) adsorbs water vapor.
As shown in Figure 14, in the first partition member (100), the first lower-right
opening (112) and the first right vertical opening (113) are placed in the communication
20  state, while the rest of the openings (111, 114, 115, 116) are placed in the shutoff state. In
this state, the second lower-central flow path (176) and the second lower-right flow path
(174) are brought into communication with each other by the first lower-right opening
(112) and the second upper-right flow path (173) and the second lower-right flow path

(174) are brought into communication with each other by the first right vertical opening

25 (113).




(156). The first air, taken into the casing (10), flows through the fifth

| ower flow path (192), 5 the fourth |lower-central flow path (196), and the
fourth lower-right flow path (194) in_that order, passes Eﬂ%oqgg the third
lower-right opening (132), and flows irnto the third | ower- *r @h PIOM/path
(182). On the other hand, the second air, taken into the casing (10), flows
through the first lower flow path (172%, the second | ower-central flow path
(176), the Iiséwowrdoddopeetition glambed GAA0hahe sqcond ippesnight peenivg 7d) apble- ri ght
flow path (173) in that 10 order, passes through the second upper-right
openi ng detgdd eendiadrifht ni'hgl(mii? e fibdaddn dippemmurigation fstaday vialethg 48191,  As

al so shown in Figure 11A, the tirst air of the third lower-right flow path

(182) fﬂhg\eg?gtg?gso @Qﬁoiﬂ; 98 fﬂﬁgggsé;)élﬁ&dtiﬂ%é‘%m&f infeadh vish kg, SiedRcond

passageway the first ption elenment (81). During the flow
through the hum dity adj in i 5

cont ai ne@ﬂeﬁ"rgﬁéﬂ?}”rgﬁgzg%i 95@%3@5‘23‘%@%% gg\ﬁ?ﬁé’%‘gaétgr%‘glni . _‘T_t?}rgﬂg}lﬁ ﬁfslttO air
dehumidified in the first adsorption elenent (81) flo into, t.he thi,rd
cent ral EAFRPEPDIEALR WIth (cakl praebY Me_oo%uﬁg@é-négthégenwg\g@?ifﬁ@ &@cs(‘fﬁ?ildai r of
the third upper-right flow path (181) flows into the cooling side
passagewappe(-8@)trab flowrmatl (176) amtibe third eental wonshtightgiow pastir (183 armbrougy 20
t hrough the cooling side passageway (86), the second air absorbs heat of

adsor pt i afo genanatatbnwienedch ethsabe thevepond osaisal aghbofrachgn(i2d). t he adsor bent
in the humdity adjusting side passageway (85). In other words, the second

air flows, @8Ot Shkdr (160) iéHhuttbieplate Q067)NEs Moved paa pagievayo (Bt The
second air, which has robbed the heat of adsorption, flows into the third

| over - oetal, HL AR bl BPhe (HeSERORA BkinRla 09, 1 A duhe aptral 25

fl ow pat a ng through t regenerative heat
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into communication with each other through the regenerative heat exchanger (92).
In the third partition member (130), the third lower-right opening (132) and the third
Jower-left opening (136) are placed in the communication state, while the rest of the
openings (131, 133, 134, 135) are placed in the shutoff state. In this state, the third lower-
15 right flow path (182) and the fourth lower-right flow path (194) are brought into
communication with each other by the third lower-right opening (132) and the third lower-
left flow path (187) and the fourth lower-left flow path (198) are brought into
communication with each other by the third lower-left opening (136).
In the fourth partition member (140), the fourth lower-right opening (152), the fourth
20 Iupper-leﬁ opening (154), and the fourth left vertical opening (156) are placed in the
communication state, while the rest of the openings (151, 153, 155) are placed in the
shutoff state. In this state: the fourth lower-central flow path (196) and the fourth Jower-
right flow path (194) are brought into communication with each other by the fourth lower-

right opening (152); the fourth upper-central flow path (195) and the fourth upper-left flow

- 25 path (197) are brought into communication with each other by the fourth upper-left




(92), the second air is subjected to heat exchange with refrigerant and
absorbs heat of condensation of the refrigerant. The second air heated in
‘the first adsorption elenent (81) andg§he regenerative heat3 SL@?hanger
(92) is introduced, as regeneration alr, into the humdity Aﬂﬁy ng side
passageway (85) of the second adsorption element (82). In the humdity

‘adj usting side passageway (85), the adsorbent | eated b secpnd air
and, as @peniag(134); andtt ¢qua@éﬁwﬁfsleﬁé]@§\b9ﬁ§]éﬁw\saéﬁ‘4&‘ﬁg"%‘&pﬁ\é@hﬁq%p@ﬁher
words, the second adsorption elenment (82) is regenerated. Then, the water
vapor de('fiW)bﬂé bidupt ihe cadmanietiin ivith gacienthenby He foedbheft apitical Ipeaigs a
result of which the second air is humdified. The second air humdified in

t he secong) adsorption elenent (82) flows into the third |ower-left flow
path (187).” As shown in Figure 14, the second air after hum dification,

D12 AR Ty A 8

the fourth Ow pat urth upper-left flow path

(197), and the fourth upper-cen | flqw pat 195) ,] > and
{her Saf {BF S GEmPREG AL BOV R 1aRpape SRR T fotyin (08 g 0
‘through the fifth wupper flow path (191), the sec&)ﬁd ai.r staﬁzs t hrough the
second cerdéi passketirougache thjek loweomght ggening d32), gad flRys inte rthe Bprdlpweis

flow ng through the second cooling heat exchanger _(94}1. Therefore, the
second aiightjflest plagEsy. Oartheigthet hands theowedonsoalt, iteigntintatthe cesngndd) flovs) . in
ot her words, the second air neither absorbs nor |iberates heat. And, the

second ajhfoueGhd eréteidwandiohupatti (7B the scuopplloeet-ientaloflewt pat (FTH): the ai r
supply side outlet (14). On the other hand, the first air after

dehum di L6 1Ry 8BwNan (L Aeshd BleOscbbiRi bpierdighe dowr pdth pryrinrhght f1 ow
e

path (183), passesthrou t econd upper-central flow path (175), and

fl ' he fi e (171 - £ OWe -t h
20 et B RSB IAby P20L88 A Bl g e

cool i ng heat_ exchan (93). In 25 the first cooling heat exchanger (93),
t he -fi-rs‘tlgléiﬂto“i%aﬂéu%]eiict ed to heat exchange with 71 3 May 2006 refrigerant

and liberates heat to the refrigerant. And, .the. hum di.fied -4.0bbed
first As also shown in Figure 11Ag, the first air of the tﬁll’g ?ower-nght ffow th%a(tlgi)

flows, as adsorption air, into the humidity adjusting side passageway (85) of the first
adsorption element (81). During the flow through the humidity adjusting side passageway
.15 (85), water vapor contained in the first air is adsorbed onto the adsorbent. The first air
dehumidified in the first adsorption element (81) flows into the third central upper-right

flow path (183). |
On the other hand, the second air of the third upper-right flow path (181) flows into
the cooling side passageway (86) of the first adsorption element (81). During the flow
20 ihrough the cooling side passageway (86), the second air absorbs heat of adsorption
generated when the water vapor was adsorbed onto the adsorbent in the humidity adjusting
side passageway (85). In other words, the second air flows, as cooling air, through the
cooling side passageway (86). The second air, which has robbed the heat of adsorption,
flows into the third lower-central flow path (185). The second air of the third lower-central

25 flow path (185) flows, after passing through the regenerative heat exchanger (92), into the




air is discharged outdoors through the air discharge side outlet (16).
Referring to Figures 11 and 15, the second operation of the humdification
operating node wll be described. Injphe second operation,, @Qﬁgq gat i on and
~cooling for the second 5 adsorption elenment (82) are carrie whi | e
regeneration for the first adsorption element (81) is carried out. In other
words, in.the second operation, air is humdified in the f@ﬁ@ﬁFc dsorptlon

el enent hgd)centia] uprer-h it P4k nat dating B IR EATE

adsorbs water vapor. As shown in Figure 15, in the first artltlon menber
(100), t98),fthe stcdndwir id sfbjectydlete hegt ema(lgew»)xthawéngeh@t fapgd gbsqrhy heaedft i cal
opening (116) are placed in the comunication state, while the rest of the

openi ngscdnliddsatidd 8f thd 1diigdddt) are placed in the shutoff state. In this
state, the second |lower-central flow path (176) and the second | ower-|eft

flow path ( I Cabmen 1) BnPaktefdndREivohedthe
first Iovver?ﬁg%f&{gg&ﬁﬁt&ﬁg@?&%&e second uégpzar- eftegénow lE)/atﬁ (177)

and the second | l.ef t fI e

commint SeraE O dadiosed 50 Hfhabdfil & Spft PO il ofikine side) ||
t he second parti 1 t he, seco er-left..openi 5) and
the secpitseAY (6D ¥obe Seiseh aﬁi@grpm)ﬁlemt bt tF#Plﬂémé’ %ﬂﬁ%&ﬂz )
state, while the rest of the openings (121, 122, 123, 126) are pl aced in
the shutpssagsway €35)) theasasbent g keatqdHey the cenond aipver 29 U WHEEPR 5177)
and the third upper-left flow path (186) are brought into 20 conmuni cati on

Wi th eacdesofbedrfrday thhedseband Ippeer beids, dbeneqogd (@& ptiom dlanteat (82)oisd
upper-central flow path (175) and the third central upper-left flow path

(184) ar@gebifepiet ThdnNiHR WwASIHAPbEAsbMEd Wotthe agdbriedn &y gitish thhike secmhdr,cent r al
| ef t openlng (124). in the swtch shutter (160), the shutter plate (162)

has ypvegd | I%Slﬂt BEShich ¥ &901%{‘%} id fumiBBEET The st@hll afaluinidiged iPheQkcdnde
regenerati ve heat exchanger (92). In this state, the third 72 3 May 2006

| over - CeNLy al10n ﬁt%mfﬁ ﬁl{ﬂa) ﬁ%\%? ntgﬂm% thil c?iovk#t F]eq’c ﬁ(?\mprét%her gpper - right flow path

(183) arae cormunl cation each t hrough the

.r egenerati Vis sﬁoévn 'ﬁi‘ 1%3% 4 the se%ond air after humidification, which has flowed into the

third lower-left flow path (187), flows through the fourth lower-left flow path (198), the

fourth upper-left flow path (197), and the fourth upper-central flow path (195) in that order

15  and thereafter flows into the fifth upper flow path (191). During the flow through the fifth

upper flow path (191), the second air passes through the second cooling heat exchanger

(94). At this time, no refrigerant is flowing through the second cooling heat exchanger

(94). Therefore, the second air just passes through the second cooling heat exchanger (94),

in other words, the second air neither absorbs nor liberates heat. And, the second air

20  heated and humidified is supplied indoors through the air supply side outlet (14).

' On the other hand, the first air after dehumidification, which has flowed into the third

central upper-right flow path. (183), passes through the second upper-central flow path

| (175), and flows into the first upper flow path (171). During the flow through the first
upper flow path (171), the ﬁrst air passes through the first cooling heat exchanger (93). In .

| 25  the first cooling heat exchanger (93), the first air is subjected to heat exchange with




In the third partition nmenber (130), the third | ower-right opening (132)
and the third lower-left opening (136) are placed in the conmuni cation
state, while the rest of the 5 openi g?s (131, 133, 134, 1(3),&;/' a%(ﬁwpl aced in
the shutoff state. In this state, the'third lower right flawPath-(182) and
the fourth lower-right flow path (194) are brought into comrunication with
each other by the third | ower-right opening (132) and the third | ower- |eft
f1 ow patiefrigesant aahdibetatestheatr torthe oeleeraatf t And,ghe gehumidiizg) heatgohbed Jg#t i nto
communi cation with each other by the third |ower-1left opening (136). 10 In
t he f ouriijhispidchargbd dutdes eirogddBy airtdivehdrgeisitb outpp€t6)r i ght openi ng (151),
the fourth right vertical opening (153), and the fourth lower-left opening

(155) are pRagsGhd i lbigﬁres G PRN N5 Cikb sedbndtapbRtioNbF R HuhadiREtioPbpdritiig
openi ngs (152, 154, 156) are placed in the shutoff state. In this state:

he f h -rd ght %1
pat . ( 108996 PAT b efloet 3 RElctohd Bt sl i qUBPE or BRMAY, 1T

't o conmmuni C

upper-right openjng 51); the fourth lower-right flaow path (19 and the
Fbbr o Bespsion Flstient (B3, st Ot v dlea SR i SESANEHTP S FmeRd «
each other by the fourth right vertical opening (_15,3@; and the fourth

| ower - cef®fl} &l cartieslhowatln qtheyeyordndn thresacond pperpiéeRe el if dpmidifiedvnyierirgt1 9g)
are brought into comrunication with each other by the fourth |lower- |eft
~openi ng 4dk&ipyion 2RnikEne (§1) raad tiad zhsothakieof thatsecant edsapiiongelement, (82) adwrlshr ough
the fifth lower flow path (192), the fourth |ower-central flow path (196),
‘and t he Waef dpot over -l eft flow path (198) in that order, passes through
the third ower-left opening (136), and flows into the third | ower-|eft

fl h : h - o, ' ingas|
ow path ( Ag?ﬁ?"é’?ﬁ‘?ﬁféq?’ ﬁhh@ﬁgb@ Wg?&l 8n S%Q(l?kij? thd AlERdwePdh shtgingasi ng

(10), flows Irst | ow pat h 2), the secon
o0l B SR eI (P S50 I LA AT
P ﬁisfgsubgé?gq? gf %hﬁq%&%&%&lﬁ??f%é;lgf alﬁpaerg ipf;ged( 1}12‘51% ’shu%g s{:clltgwfn gh?sts at;[:,he
' the second lower-central flow path (176) and the second lower-left flow path (178) are
brought into communication with each other by the first lower-left opening (115) and the
second upper-left flow path (177) and the second lower-left flow path (178) are brought
15  into communication with each other by the first left vertical opening (116).

In the second partition member (120), the second upper-left opening (125) and the
second central left opening (124) are placed in the communication state, while the rest of
the openings (121, 122, 123, 126) are placed in the shutoff state. In this state, the second
upper-left flow path (177) and the third upper-left flow path (186) are brought into

20 cofnmunication with each other by the second upper-left opening (125) and the second
upper-central flow path (175) and the third central upper-left flow path (184) are brought

into communication with each other by the second central left opening (124)..
1n the switch shutter (160), the shutter plate (162) has moved to a position so that it

covers a left half portion of the regenerative heat exchanger (92). In this state, the third




. As also shown in Figure 11B, the first air of the third |lower-left flow

~ path (187) flows, as adsorption air, into the humdity adjusting side
passageway -(85) of the second 5 adsozgti on el enment (82). I}Mé 0[.She fl ow
t hrough the hum dity adjusting side paSsageway (85), water “vapor contai ned
inthe first air is adsorbed onto the adsorbent. The first air

dehum dified in the second adsorption elenent (82) flows into the third
central lopeetedtet flowfladw(185) hnd the4hird @nirahepper-tight fiem path(h3)seebrodghi r  of
the third upper-left flow path (186) flows into the 10 cooling side

passagevgys édddhuffatiol vidt&Rndile §R6wih thdragbemEive HeB2xchddger (99).t he f1 ow
t hrough the cooling side passageway (86), the second air absorbs heat of

d ti ) . - bent
adsor ption .?‘3%213‘} E&}Uﬂfeﬁ %&Sqlkt%é\(\géogthx e 10\9%%@&'3@%%% (@84)0inkifiBe AGtgor ben

in the hum st ng assageway ( n ot her words, the second

air flows, as _coolin i, through the coolin i . The
second aiPPer Bﬂeq’fg (gc?é 338 Hlar‘f’gg H& afpe SPENESH p?ﬂ? 8%,%’ R@ﬁ%?gl\%s%?tnétgﬁ%h e
third lower-central flow path (185).. The second air of the th}lHrEjd]

| ower>- cepranilgs (Flpdddhddd E?ﬂj@re pleeassin the shapothsiats; ARy thinstafggihe Hyee lower-
regenerative heat exchanger (92), into the third central upper-right flow
path (1833ht Howt peah @B2)e and rnthe hiourtk glower-sighty Bowe BetheldE@Rh g broyghp yintot he
second air is subjected to heat exchange with refrigerant and absorbs heat
of condefsathieficafwittheichefilidr &§madihird 20wdrists eparoy @i32) hrebithe dhirchlowie second
adsorption el enent (82) and the regenerative heat exchanger (92) is

i ntr oducgd, o LEGERAIAL LD (B ' foulth BwehRANWIhdigah A89B)SLieraigdle into

passageway (85) of the’first adsorption element (81). In the humdity _
ant, - as @7 nEr RAEAERNT LT S) 0 B4 ORI et B (18H 0, Dt 1 ot her
Vapd desor bEPR PHBLERRrER T, B Gt SRR ERBE AR R N P 2506
P i 1 Rehts Yerigeb oppIPS (138l (1o BT GBI 9o feSh b PERE! Thid
| oner-right flow path (182). .
communication state, while the rest of the openings (152, 154, 156) are placed in the
shutoff state. In this state: the fourth upper-right flow path (193) and the fourth upper-
central flow path (195) are brought into communication with each other by the fourth
| 15  upper-right opening (151); the fourth lower-right flow path (194) and the fourth upper-
right flow path (193) are brought into communication with each other by the fourth right
vertical opening (153); and the fourth lower-central flow path (196) and the fourth lower-
left flow path (198) are .broughf into communication with each other by the fourth lower-
left opening (155).
20 " The first air, taken into the casing (10),-ﬂows through the fifth lower flow path (192),
* the fourth lower-central flow path (196), and the fourth lower-left flow path (198) in that
order, passes through the third lower-left opening (136), and flows into the third lower-left
flow path (187). On the other hand, the second air, taken into the casing (10), flows

through the first lower flow path (172), the second lower-central flow path (176), the

25  second lower-left flow path (178), and the second upper-left flow path (177) in that order,




As shown in Figure 15, the second air after humdification, which has
flowed intothe third lower-right flow path (182), flows into the fourth

| ower-right flow path (194), the 5 f(g),grth upper -ri ght floglﬁgyﬂjo%l%), and -
the fourth upper-central flow path (195) in that order and therearter flows

into the fifth upper flow path (191). During the flow through the fifth
upper flow path (191), the second air passes through the second cooling
heat expdssasghroug®e. sedindtupper-tefiropening (¥28).rand dloastintoghe thsdivppert!eft #ayh t he
second cool i ng heat exchanger (94). Therefore, the second air just passes
through pdig(sggond cooling heat 10 exchanger (94), in other words, the
second air neither absorbs nor liberates heat. And, the second air heated

and hum di fh‘iqﬂéoc&fhﬁ{{&ﬁgﬁ *’;fgqré 1GP nrsmipb'ﬂpe e I%%r-ﬁ:'ﬁﬁmvy?a?th@ﬁwﬂb{n@,t (14).

On the ot her han I'rst ar'r dehum di fied, which has Tlowed into the

third central er-left flo at.h (184) ses_t C

upper - cefit F&ﬁorﬁ) A O gh?S}q/mgHjt&y %‘%gﬁlgi %? % E%%a$%§€3§§pggrtﬁglsga& gat h
(171). During the flow through the first upper fl.ow .15 path (171), the
firstS ai adspeodion slemanp ({7 Ovengithe O\Eébfpv%t%ﬁggﬂll@c?ﬁa\%@ sid§ Ppssagahe
first cooling heat exchanger (93), the first air is subjected to heat
exchange(8#),t Wateefarogepaiained i the fitse pintie 9dpsbrd ewotthe adsefhengedBfirst Ad, t he
dehum di fi ed and heat-robbed first air is discharged outdoors through the
ai r di schenugedificdén chigt deednd dBdrptids eitamat (828 dloadsdurte, thel thitdngentrhleurper-teft
operation, adsorption and cooling for the first 20 adsorption elenent (81)
are carryigs %t(lg@i_le regeneration for the second adsorption elenent (82)
is carried 8ut On the other hand, during the second operation,

e b ARy b e
O e o TR L BRLAR o 85 "l e st e,
e o b SRR SUB A GRE bREht BRSBTS
Tl 5oy sen supgr e%si v r tz?sr;%(zcr)r%g:clij gr?to rtllles gdsgzbegthi(ral tl?éj guonrzipc)l'i[ti (e)lcrl]'u(satlinenent
(81, 82)generated when the water vapor w v adj g

side passageway (85). In other words, the second air flows, as cooling air, through the

cooling side passageway (86). The second air, which has robbed the heat of adsorption,

15  flows into the third lower-central flow path (185). The second air of the third lower-central
flow path (185) flows, after passing through the regenerative heat exchanger (92), into the
third central upper-right flow path (183). At that time, in the regenerative heat exchanger
(92), the second air is subjected to heat exchange with refrigerant and absorbs heat of
condensation of the refrigerant.

20 The second air heated in the second adéorption element (82) and the regenerative heat
exchanger (92) is introduced, as regeneration air, into the humidity adjusting side
passageway (85) of the first adsorption element (81). In the humidity adjusting side
passageway (85), the adsorbent is heated by the second air and, as a result, water vapor is

desorbed from the adsorbent. In other words, the first adsorption element (81) is

25  regenerated. Then, the water vapor desorbed from the adsorbent is given to the second air




QUTSI DE Al R COOLI NG OPERATI NG MODE During the outside air cooling operating
node, outdoor air (QA), taken into the casing 5 (10), is supplied indoors
wi t hout passing through the adsorption,el enent (81) or the tion
el enent (82), while roomair (RA), ta?én into the casing (fd?jgysﬁoe
di scharged outdoors w thout passing through the adsorption elenent (81) or
the adsorption element (82). In addition, the conpressor (91) of the
refri gerands ack reuits thesseemndapirsis dpmadified o Thersaltergde seGond agymidified daflhe ed
out. 10 Referring to Figure 16, the outside air cooling operating node wll

be descrfifsesisorptioh rtungint (81) Foguirto 1i@ thiné Isinariright flpl abeh (18H2) of the switch
shutter (160) is in such a state that it covers a left half portion of the

regener ati va heahn eX FRANOES, K9bond HaBdraiutni@ifickln, whlhiabh Ashel (1R6 tHel60)
can be disregarded. In the first partition nenber {(100), the first

CPRer T o JGREPER, Add Thun H38) YL inld B raud R INFELIAR NP BRN G0 I . and

the firs ower-1'eft ‘openin are place ni cati'on state,

while the rest of .the_ openin 112,.114, 116) are placed | e. shutoff
BRI W g b e 3&@;}8? et erT:FlgWﬁjr@f“hp%tg}%% i Tehe
second upper- right flow path (173) are brought into_communication with
each ot herdeimnditheresfiar Slowsppterthe fiftlyhppes Somi pash (11} ) Duringethe degridrawghéie ri ght
flow path (173) and the second | ower-right 20 flow path (174) are brought
i nt o confifiiniupaer Glowniptth €Al tiehscotsl aithpasses shroughgbite vesond cwoling deati ng
(113); and the second lower-left flow path (178) and the second

| ower - cegichalger ($PW Rets {ihéOho aéfigdtMmughtiowing ehropgMihiRi eadrdocoaling hestach
other by the Tirst lower-left opening (115). In the second partition

menber (egx%mn&e} 64 .S(egf_"gég)gfolré)viﬁé Eééogﬁ'tairoﬁt%ﬂ;'ggﬁe& Rghd sbhdhd riiggend

| ower -1 ettt openin are placed in communication state, while the
Gl IR R N S
the thi rsceizccl)r%mzﬁ; l_léaitgcp éndfﬂu?n\,}/df%%é ri1s s&;%)gl%gd %Eigorgrﬂ(ljrgggm[ thie gltr%upply side outlet (14).
On the other hand, the first air dehumidified, which has flowed into the third central
ﬁpper-leﬂ flow path (184), passes through the second upper-central flow path (175) and
flows into the first upper flow path (171). During the flow through the first upper flow
15  path (171), the first air passes through the first cooling heat exchanger (93). In the first
cooling heat exchanger (93), the first air is subjected to heat exchange with refrigerant and
liberates heat to the refrigerant, And, the dehumidified and heat-robbed first air is
discharged outdoors through the air discharge side outlet (16).
" As described above, during the first operation, adsorption and cooling for the first
20  adsorption element (81) are carries out while regeneration for the second adsorption
element (82) is carried out. On the other hand, during the second operation, regeneration
for the first adsorption element (81) is carried out while adsorption and cooling for the
~second adsorption element (82) are carried out. At that time, heat of adsorption generated

in the humidity adjusting side passageway (85) of each adsorption element (81, 82) is

25 collected by the second air flowing through the cooling side passageway (86). Because of




comuni cation with each other by the second | ower-right opening (122) and
the second lower-left flow path (178) and the third |lower-left flow path

(187) are brought into 5 conmuni catiglg wi th each ot her by?t gy%ﬁ)%ond
| ower-1eft opening (126). In the third partition nenber (1 , e third

| ower-right opening (132) and the third |ower-left opening (136) are

pl aced in the communi cation state, while the rest of the openings (131,
133, 134this] 389 adsoeptiph &beatknt (81, H8) shenaddd bys thet sscondnair, Hheselyt sippressipg theni r d

| ower- right flow path (182) and the fourth lower-right flow path (194) are

“brought {eftperatite ¢ioELhE aadorpibrvdléhereq8h 8ay.her by the third | ower-right
opening (132) and the third lower- left flow path (187) and the fourth

| ower-1e I i communi cation with each other
Q{&{fdélpg ngg lb:géﬁﬁircacmzhﬁ% _ MObE

by the t t opening In the fourth partition nenber
I

0), th - 1.i ght,. i 152 :
(154), and ChEnedun EHTe T SRR Es Ry pd i U0 oA e Bldne”P g™ "0

communi cation state, while the rest, of the openings.(151, 153,.155) are
placed i H0nhe Swatiet Andoosy withpy paysinesiiEgugh &%ﬁeadﬁ%avéme%-@%m ©flow
path (196) and the fourth lower- right flow path (194) are brought into
communi catsorptioni ddmeradBlomthdle togmt 4ie (RAUrteken wethe depigat(18hendisgharas) ; the
fourth upper-central flow path (195) and the fourth upper-left flow path
(197) ar eutbo@egfithounpassibgrihtonih ahé adsovption dandént8heor thy adbepfiouelement

- upper-left 20 opening (154); and the fourth lower-left flow path (198) and

the fourtgryuppesddigdd the Qempadsbor (19 0r Ak Gefipersahleirtiit & GOANOp @Bl iN W th
each other by the fourth left vertical opening (156). Wen the air supply

fan (95)_. Y r air (OA) is taken into the casing (10)
t hr ough Eeﬁ?egeg;lgt?dnsﬁ%%ﬁ%/wgl}i&e&ﬁhl et (13). Thereafter, the outdoor air (QA

oy oA E%uAid S, DRl Y DA g RSHCEY g oo
the T our ARRonspanIiert B bsivkenblechlF) Shbe Puurt S ool sShsBd £ s pa n
(199), atrlllgt it covers a left half portion of the regenerative heat exchanger (92), the state of the
switch shutter (160) can be disregarded.
In the first partition member (100), the first upper-right opening (111), the first right
15  vertical opening (113), and the first lower-left opening (115) are placed in the
communication state, while the rest of the openings (112, 114, 116) are placed in the
shutoff state. In this state: the second upper-central flow path (175) and the second upper-
right flow path (173) are brought into communication with each other by the first upper-
right opening (111); the second upper-right flow path (173) and the second lower-right
20  flow path (174) are brought into communication with each other by the first right vertical
opening (113); and the second lower-left flow path (178) and the second lower-central
flow path (176) are brought into communication with each other by the first lower-left
opening (115).
| In the second partition member (120), the second lower-right opening (122) and the

25  second lower-left opening (126) are placed in the communication state, while the rest of




the fifth upper flow path (191) in that order, and is supplied indoors. On
the other hand, when the air discharge fan (96) is activated, roomair (RA)
is taken 5 into the casing (10) throe h the air di scharge?ﬁ\;.| ezdogl et (15).
Thereafter, the roomair (RA) flows through the fifth |ower T1'ow path
(192), the fourth |lower-central flow path (196), the fourth Iovver-rlght
flow path (194), the third lower-right flow path (182), the second | ower-
right fltheopertings((17h)123; h24,528bare pignse in theghutof] walepdp Hhig sizts) thesprondecond
upper-central flow path (175), and the first upper flow path (171) in that
order, dodei-dgleti e arage ¢174) Gind thel oloird ldvaraighh flohe pathr(182)sohargeghsimie out | et
(16). EFFECTS OF SECOND EMBODI MENT Al so, in the second enbodi nent, heat of

adsor pt i O mgfaebatwith bibht fiedBiMidi deYondadivestibtdofenthe (ﬂ@g)s@giemessec(oﬁa) of
each of the rirst and second adsorption elenents (81, 82) when

dehur ql %ﬂt Bgw! he?rﬁtgﬁ%f and %]FeC?lMae%\ﬁg IWV&(%HPISISJ@% Tor i~ q&osecond

_alrvxlmc is'ac roomair air for
cool i ng each adsor pt.i.on _ele 1, .82 r.es of such arrangenent
_even whefP PR G0g v %W@Wg?% SF%OHdﬁ?%?FIS ﬂpﬁ@ngﬁez dtehuni di fi cati on

operating node, it becones possible to suppress the te eratare rise of

the adsor pt Irothe shisdrpertitipm meniey (139), bk iHeg laver-righitonsaingf(133)xed the thirdra +
OA) lower in tenperature than outdoor air (OA). Because of this, the drop

i N adsorlptvestefi26paneng (¥36hrace phikced fie the sompuinivatien etatmtwhilesthe 18t) of the
suppressed in conparison with the conventional apparatuses, and the anount

of nDi Stdpeingsl 31D akd, a3by13aresisadnh i shupifeaseat $n (Iﬂslstat&?the tlgrdslewur-ed
sufficiently. In addition, it becones possi bI e to prevent the drop in CPO

in extr \/ t i [ ad ihpdLcapentat i ng
node. 22{%3?@&;%% L%%&%@gsﬁéi(‘%m\lgo‘%%f ?%WSQI?/E{/%ZOOG SOtI n the

d enbodi t
(S:ggﬁ%n ge é}lm?nﬁnq&%on V\[frl Iﬁ“rog}{eg gﬁ% ir§ 2 : ér\)#glp SE%IHIII% 32), néilnlfxé’ 1h&1 IH\%@Id

used as left flow path (187) and the fourth lower-left flow path (198) are brought into

communication with each other by the third lower-left opening (136).
In the fourth partition member (140), the fourth lower-right opening (152), the fourth
upper-left opening (154), and the fourth left vertical opening (156) are placed in the
15 communication state, while the rest of the openings (151, 153, 155) are placed in the
shutoff state. In this state: the fourth lower-central flow path (196) and the fourth lower-
right flow path (194) are brought into communication with each other by the fourth lower-
right opening (152); the fourth upper-central flow path (195) and the fourth upper-left flow
path (197) are brought into communication with each other by the fourth upper-left
20  opening (154); and the fourth lower-left flow path (198) and the fourth upper-left flow path
(197) are brought into communication with each other by the fourth left vertical opening
(156).
When the air supply fan (95) is activated, outdoor air {(OA) is taken into the casing
(10) through the eir supply side inlet (13). Thereafter, the outdoor air (OA) flows through

25 the first lower flow path (172), the second lower-central flow path (176), the second lower-




cooling air, the mxing rate of outdoor air (OA) and roomair (RA) may be
adjusted in the sanme way as in the first enbodinent. 5 EMBODI MENT 3 An air
~condi tioning apparatus according to a 2” d enbodi nent of érmaﬁo%éent
invention is provided with a single ad orption elenent, i.&.777dn adsorption
el ement (250). And, the air conditioning apparatus of the third enbodi nent
perfornms an adsorption operation, a cooling operation, and a regeneration
oper at i deft flovel path (@88)c dresthird doweer-a8 floov pathpdBTothe Burthdetwemiediflavcatthon by
the adsorption el enment (250) sinultaneously.concurrently wth regeneration

of the adsgy krifoush ubP@-léﬁ%&P?i‘tﬂmlﬂ)ﬁﬂﬁi@ Four{REEYer-cdgras llownpatin (FiSyLnd 17,
t he adsorption el enment (250) of the present enbodinent is shaped like a

QougnnutwehinhusferidIbal (AR orglhEn P M RREEnt (250) cormprl ses

an al ternating fy adjusting side and cooling side
passageways (8 5 86) divisionally fornmed jn_the. circunf. i

direction opg’ttﬁ%oéﬂlé@ﬁﬂt‘fvh‘ﬂl @F gﬁghstcﬁztrgg&n_@ﬁiégg%tl alﬂer%’ é‘f"t%gg‘ggjg {%L{S?Jrl]kéansi de
passageway (85) penetrates the adsorptiaon. elenent (25Q) in the.axi,al

di r edt i dntothe cesirg (MO theowmytheais d@?haé&%ﬁg%fn??tr(g)hJ?h%Eﬁa%?fa fﬁ%‘fﬂiaﬁgﬁéi de
passageways (85) opens in front and rear surfaces of the adsor(ﬁti on el enent
(250). = fAsied thr@rghlthy fifth howertfemnpdth (E2), the faune Ihvwes-erntipl Hey path (A6)sthee

passageway (85) is coated 20 with an adsorbent. On the other hand, each of

t he cool fohfih $vie-ris Soggneyd 948 e thpé hewveraighs flotvepadd@s2) thosecetddnent- (250)
in the radial direction thereof. In other words, each cooling side

passage ( ei94) ' MR 78y, tBdlEdcRRE SipPér-defitgal
i ) g OB Ot gl e gatana] byl

adsorpti ( shown in Figure 18, in the air conditioning
e T T T R e
ot i orregproreeh B it Speece it BRI he conter chereor.

| EFFECTS OF SECOND EMBODIMENT
| Also, in the second embodiment, heat of adsorption, generated in the humidity
adjusting side passageway (85) of each of the first and second adsorption elements (81, 82)
when dehumidifying the first air, is collected by mixed air (RA + OA) as second air which

15 is a combination of room air (RA) and outdoor air (QA), for cooling each adsorption
element (81, 82). As a result of such arrangement, even when the outside temperature is
high during the dehumidification operating mode, it becomes possible to suppress the
temperature rise of the adsorption element (81, 82) by making utilization of mixed air (RA
+ OA) lower in temperature than outdoor air (OA). Because of this, the drop in adsorption |

20  performance of the adsorption elements (81, 82) is suppressed in comparison with the
conventional apparatuses, and the amount of moisture adsorbable by the adsorption
elements (81, 82) is secured sufficiently. In addition, it becomes possible to prevent the
drop in CPO in extremely cold climate conditions during the humidification qperating

mode.

25 MODIFIED EXAMPLES OF SECOND EMBODIMENT




The air conditioning apparatus is provided with a refrigerant circuit. The
refrigerant circuit is a closed circuit formed by piping connection of a
conpressar, a regenerative heat 5 ex Qanger (92) which opgnal.esegs. a
condenser, an expansi on val ve which ogerates as an expansi on ¢thani sm and
a cooling heat exchanger (93) which operates as an evaporator. The
regenerative heat exchanger (92) constitutes a heater. The refrigerant
circuit is gdso inchersstond embt)téimmrmla ardBdy) os sapdibemdaw (& ngepapsedn cycl e
by circulation of a refrigerant charged. Only the regenerative heat
exchangess ¢ling and at e (1eoftst Renbbéiatent. 1 Wissncthangieed GRIRAareOAR iy essdndsed
diagrammatically in Figure 18. In the air conditioning apparatus, in a
section gfolihPSira s oiRinl RIbr & nBair PRANFhal DEAHRG el in TR
adsorpti§%m§ %gf ggﬁgﬁggﬂfggor a??ﬁ%iggoﬁgﬁ%ﬁ??gdggég, gs fifgg air
constituting adsorption ai.r. .. a hum dity adjusting side passageway (85)
correspo??gf n aﬁ?m@f’?ﬁge%ﬁdgﬁ&g%i le roomair (RA) is introduced, as second
air constituting cooling air, into a 15 cooling side passageway (86)
corréspoﬂMB@ng‘Et%-”secti on. During that time, the second air is fed to
the cooling side passageway (86) fromthe side of the inner peripheral
surface of Ampheir aeboditioningnapnasatentace8ing . to| p thivd embestipentonl Abmheresem1) |
wat er vapor contained in the first air (adsorption air) is adsorbed onto
t he adsoainbemioniin ptdvided unitidiatsynghe pdsotfting edérimnt,pises sagaisasptios )enint (36). 20
adsorption el enent (250). Heat of adsorption is generated when water vapor
i s adsor Rgdl MRt Ar thediAciERs RPPhratR StheheNthivd dérhboddebmSpérREmS | He adRsRRAEVAY
(85). The heat of adsorption is collected by the second air (cooling air)
fl ow ng h,the: coal i Si ; i el ement
15}1[%?#}6& a cgghrfg | éﬁé}ng)élf fa?(g 39?%&?&@6@?39,&%@&, 2 £he adsaiddd fno

(250). Irst arr orption zone (251) passes

LS 0B L T S RASA (s ) G BRLIR i oroe
;ie]; i ge'rv%irtllg reaggxcljerlatiio?legf%ee a?dsgr %Elt éfothtta Q sogpeti]coiliege%re%? }Z'SOIher eafter, the first
As shown in Figure 17, the adsorption element (250) of the present embodiment is
shaped like a doughnut or like a thick cylinder. The adsorption element (250) comprises
an alternating arrangement of humidity adjusting side and cooling side passageways (85,
15  86) divisionally formed in the circumferential direction of the adsorption element (250).
Each humidity adjusting side passageway (85) penetrates the adsorption element (250) in
the axial direction thereof In other words, each of the humidity adjusting side
passageways (85) opens in front and rear surfaces of the adsorption element (250).
Additionally, an internal wall of the humidity adjusting side passageway (85) is coated
20  with an adsorbent. On the other hand, each of the cooling side passageways (86)
penetrates the adsorption element (250) in the radial direction thereof. In other words,
each cooling side passageway (86) opens in outer and inner peripheral surfaces of the
adsorption element (250).

As shown in Figure 18, in the air conditioning apparatus, the adsorption element (250)

25" is so disposed as to extend over an adsorption zone (251) and a regeneration zone (252).




dehum dified and cooled is supplied indoors if the dehum dification
operating node is selected. If the humdification operating node is
selected, the first air, which was de um di fied and releaaﬁﬁ%ﬂﬁﬁ%

di scharged outdoors. 5 On the other hahd, the second air, S robbed
heat of adsorption in the adsorption zone (251), passes through the
regenerative heat exchanger (92) as regeneration air. In the regenerative
heat exchemedoriton)elemens (2300adiriaen chetinuabyle of determittietdy rasstsmaiyen ani t h
refrigerant and absorbs heat of condensation of the refrigerant. The second
ai r heat ®gs pdshing igoagiste pententhaeng (251) and the regenerative heat
exchanger (92) is introduced to a 10 humdity adjusting side passageway

(85) of t he'IﬁQ%Qchﬁﬂlﬂﬂmﬁé V\?F'A}B tuf ZoPtbvidB@tvithS: REGHFant! Beait Fhé Reffib@ant

regeneration zone the rotational novenent of the adsorption

e! erment dé %%q)l%a tcf&&af 8 FCHJ %rn?éd l;r?h el? E@g f%ﬁtg)echgﬁ' of Jtl %gflﬁltess(o%5098 ﬁ@?}% IQJQ higS

situated’int sorp i‘on on 'Zone
(252). In the s |on of the adsor ption el enent, @83 h ated in the
r eger?er atic ?’ngb oy opergigs (2 %’8 BEHeAl SXRANGIOR v eLYY FH@?&@&W& Wir in a

hum dity adj usti ngh Si de passageway (85) corresponding to the section and,
as a reswpensigmmeshapisp and 8 caelswr hratiechanger (8) adBelr praxates as|aq QYRPRAIOhor ds,
t he adsorbent is regenerated. The water vapor desorbed fromthe adsor bent
i s gi verTheordgheerste@olnadt @kchangdra®2ptomtitutéshe heaeonThairefrigerant agmithisrsowi t h
the water vapor desorbed fromthe absorbent, discharged outdoors if the

dehum difoirG@d 128NtoOPerfarind N v ec&ﬁpﬂe§s1cﬁ£|r@ﬁ‘s'g@1dtm10by‘b&e bot eifuldtiendof bf the
humi di fi cation operating no e is selected, the second air heated and

huni di figd; gze§an§ Lb?ngeg?d 05'19 é}&nﬂﬁ% }Q%?%xéiﬁﬁ% fya?i agggt};n@cobfhé hedt

adsor ption zone sor t| on operation sorption el ement
(2501) |seX% rnirglef%_,’?ut V\/m enteddxa} r}gmlgqe @era lgglp L fPne (252) a regeneration

operatlon 170N © carried out. At that tine,
?gg; 8; t2 ﬁeﬁg@géﬁ;(!tq?lgﬁiogx%ggp%gg@bgé ?e%tignuo glleta)c/isorplugr? Eafem%nt {Zgﬁ) faRagevay
' being located in the adsorption zone (251), outdoor air (OA) is introduced, as first air
constituting adsorption air, to a humidity adjusting side passageway (85) corresponding to
the section, while room air (RA) is introduced, as second air constituting cooling air, into a
15 cooling side passageway (86) corresponding to the section. During that time, the second
air is fed to the cooling side passageway (86) from the side of the inner peripheral surface
of the adsorption element (250).
In the adsorption zone (251), water vapor contained in the first air (adsorption air} is
adsorbed onto the adsorbent in the humidity adjusting side passageway (85) of the
20  adsorption element (250). Heat of adsorptien is generated when water vapor is adsorbed
“onto the adsorbent in the humidity adjusting side passageway (85). The heat of adsorption
is collected by the second air (cooling air) flowing through the cooling side passageway
(86) of the adsorption element (250). |

The first air dehumidified in the adsorption zone (251) passes through the cooling

25  heat exchanger (93). In the cooling heat exchanger (93), the first air is subjected to heat




el ements (250) is collected by the second air flow ng through the cooling
si de passageway (86). Because of this, the adsorption elenent (250) is
cooled by the second air and the te @rature rise of the ori@' on
el ement (250) is suppressed. In the present enbodi nent, heat i sorption,
generated in the humdity adjusting 5 side passageway (85) of the
adsorption elenent (81, 82) when dehum difying the first air, 1is collected
by r oom aicha{geAyitk eefrigegntiend dbemnets dient, torther ebygetdne dthsomafied, ohe rgrment (81,
82) is cooled. As a result of such arrangenment, even when the outside

t enper at geh@ndidifibd @Rd doblelE§ QUBSicAORHdIE 6f TR SdHARTEHSatidCo iR Mbdy & r'i se
of the adsorption el enent (250 because of use of the roomair (RA) |ower

| temeraiue thaf. WEAHEARI oflfideflode 19 BREILICThe HAR 4 ORnER was

adsor pti on performnce o e adsor pti on el enent 'S suppressed in
conpari sQn W.t. he, convent i onal. arat uses, and the anount of noisture
-adsorbabﬁ? uwélﬁﬁ‘ia%?g%‘?@beﬂtéﬁ%ﬁ@ﬁ&eegﬁ 98%) is secured sufficiently. In
addition, also in the present enbodi nent, as second air _constituting

cool ing ai r On Henether saedy the rsegand) aipr whickeBrsarabbedrheat efapdsaspHass B thst r oom
air (RA) and outdoor air 15 (OA) may be used. OTHER EMBODI MENTS It is
possi bl eadsorpinbedye (25&), prsssethroughtkentegomeratote leal grchangeh€92) os sgenaigiiammnner s

- but also in other various manners. In the first and second enbodi nents the

adsor ptigin & @eesienefitisbapgtxthdogera(92RAhé eoaaltliasutpevtal focheapefbangend i n
the third enbodi nent the adsorption element is shaped |I|ike a disk, which,

hovwever, v, 80 fdftiSerBftand hbedtYs HEY oPEord8RABoL bERE bFlabMBt. TIRN seBX AR} Boatedt e
adsorption el enent may be shaped |1 ke a hexagonalr prismor other form In

ARG e e e
or tlibey hnllan%dﬂ)Q taldju%tSmgn %ﬁieespsa%gajgle%ayb?sst) h(ﬁ‘ t%%@%&sor%ﬁm? ei\éan}éntz ?PS%) that is being
located in the regeneration zone (252). With the rotational movement of the adsorption
element (250), the section of the adsorption element (250), which was situated in the
adsorption zone (251), moves to the regeneration zone (252).
In the'section of the adsorption element (250) situated in the regeneration zone (252),
15  the adsorbent is heated by the second air in a humidity adjusting side passageway (85)
corresponding to the section and, as a result, water vapor is desorbed from the adsorbent.
In other words, the adsorbent is regenerated. The water vapor desorbed from the adsorbent
is given to the second air. Thereafter, the second air is, together with the water vapor
désorbed from the absorbent, discharged outdoors if the dehumidification operating mode
20 is selectea. On the other hand, if the humidiﬁcation operating mode is selected, the second
air heated and humidified is supplied indoors.
As has been described above, in the adsorption zone (251), an adsorption operation
for the adsorption element (250) is carried out while in the regeneration éone (252) a

regeneration operation for the adsorption element (250) is carried out. At that time, heat of

25  adsorption, generated in the humidity adjusting side passageway (85) of the adsorption




For exanple, Figure 19A shows an exanple of a systemin which the ratio of
the air volune of outdoor air (OA) as first air to the air volunme of m xed
air (RA+ OA) as second air is 1 : 1lg,and the ratio of th%@érm% | unme of
supply air (SA) to the air volume of exhaust air (EA) is 1157 Pn ot her
words, if the air volune of outdoor air (OQA) as first air is 100, 5 then
~the air volume of each of mxed air (RA + OA), supply air (SA), and exhaust
ai r ( EA)elements(259) iowllestad bitke seaend aif flowing thipugbdie @oking sy ppspagrsiay
included in the mxed air (RA+ OA), this constitutes a systemin which

t he out d@6y. BecausOAY tlndhe hdsorpiion eemeftRAF0RIsecootedunt tae chamgedr egfuttiel y in
anmount. |f the outdoor air (QA) is included in the mxed air (RA + A,

thi's congtipbdhfe ridofthé adsaRRIon Rnedrk PPsd) &YsehsidksedO0 I n addition, Figure 19B
shows an exanple in which the mxed air (RA+ OA) is 100 + a, the supply

air (SA) is , I 1S + A, : roair
(A as fi %@&%a? r?&eﬂt %glg?(ﬁﬁ%ﬂ#%%%@%f;%%wiﬁg %éunt3 (Be(g]r ifillatlhé %?&@%agﬁhgﬁg room -
air (RA) .are count hanged, equal |y in . I n addi.ti.an, Figure 19C
Shows s sty ek s Misorhtion oo BT 8 way p@R iy afe A8 fi oo
air (SA) is 100, and the exhaust air (EA) is 50 + a, for the outdoor air
(OA) as isfopHentediby raom ap (RApservingsas seepnsh aix, (whesebarihe pdsospting glemeE P bad
~.system. Furthernore, the system configurations, shown in Figures 19B and
19C nay 8% is cwnded. | 4sla soult hdsughaartangémeteewacdnd the putside tinguiatnrgds high shown
~in Figures 19D and 19E. Such arrangenent nakes it possible to control the

vol une af beeRREE padsibl tdistpprés At fepipaianeelye oif thbeadex@iph efentdnt K2§m)r e 19
illustrates air volune control during the dehum dification operating node,

it is P%%glﬁgeoff&ep(ﬂftfhgrr%ﬁi dir mgrr@w&om felpefiiirh Bart R olleGErdiif (OAY.I on
operating node. | NDUSTRI AL APPLI CABI LI TY As "has been descri bed above, the

PecrBl HAYERL WD dich WD Sl pRIcbnfRRE! i AR AlofptcAPBIBR LRSS #) he
~ suppressed in comparison with the conventional apparatuses, and the amount of moisture
- adsorbable by the adsorption element (81, 82) is secured sufficiently.
In addition, also in the present embodiment, as second air constituting cooling air,
conditioned air (CA) or mixed air (RA + OA) composed of room air (RA) and outdoor air
15  (OA) may be used. |
OTHER EMBODIMENTS
It is possible to embody the present invention not only in the foregoing manners but
also in other various manuners,
In the first and second embodiments the adsorption element is shaped like a
20 rectangular parallelepiped and in the third embodiment the adsorption element is shaped
like a disk, which, however, should not in any way be deemed restrictive. For example,
the adsorption element may be shaped like a hexagonal prism or other form.
In addition, in each of the foregoing embodiments, the amount of air supply into the

room may equal the amount of air discharge to outside the room, or they may not -

25 necessarily be the same.




83 CLAIMS WHAT IS CLAIMED I'S: 1. An air conditioni ng apparatus, provided
with an adsorption elenment having a humdity adjusting side passageway

capabl e of noisture adsorption by pasgage of adsorption ai,jf,a isture
desorption by passage of regeneration %i r and a cooling si &Mayggjggggeway
~through which cooling air passes for absorption of heat of adsorption
generated during said adsorption in said humdity adjusting side
passageway, Férogxasipizp Fygung 12A showhen exmmglelof y systeralin ofhichhihe mathvaef the ein
adjusted in said humdity adjusting side passageway of said adsorption

el enent ol @n@Hf hNERRirPAG s fNATeb theSi ¥hGAObT Mekediair (RA € ®WIG3&Eonll room
air (RA). 2. The air conditioning apparatus as set forth in claim!]

compri Sifagis 12 Plalfi 3l fa¥io Pineflsodinhis QP ssépﬁgt@ﬁ]g%g WiV ctahdoPbhaust

condi tioni’hg apparatus Is configured so rst operation in

whi ch adsoppti.on by forcing adsorption.air to flow.t hea hum dity

adj ust i i (Egapdéqpalss y‘g%‘%s’slgf}% kR y%lymg&i(gptgpp{)ﬁr grp gﬁéﬁ#rﬁt glré%gbr(%’ed out
whi | e simultaneously cooling by forcing cooling air to flow thro(g%s a
‘cool Bng thenide pisohmesmelcash Ogmlﬁdfﬁﬁr@t‘*? suppb6ais 45 Ak a4 pxhayst 4 Efdnt i s
carried out and, in addition, regeneration by forcing regeneration air to
f1 ow t hripalgh 1@0hUmithlis togseadlf ths touttpos atdOpd Ss ageinalpded 115 thiednixed endRAds or pt i on
elenent is carried out and (ii) a second operation in which adserption by

forci ng AR ahidtdopftitades ats9stbmOw wiibl chegbutdeur chirh(@A dindythadioumt dinRA) ate
passageway of said second adsorption elenent is carried out while

si mul t angghslfamR8! dgPih L85G Nar §R0bltisbralt (32) fsliaWul& fLaR MixePeki Ng.
si de passageway of ‘'sai'd second adsorption elenent is carried out and, in

additio r eration. Gl r ration air to flow through said
hum di t Réxd]ggg{ji {r.%s csf’lngiétu%ésaég{é%h yyﬁ%@%ﬁg%@ﬂr st adsorption elenent is

car r1|0(3d out In a?lléi?tio%f( E%H}eel%ﬂ sqlo%rlstag %}Qg&f)lg "% which the mixed air (RA+ QA)is 100+

a, the supply air (SA) .is 100, and the exhaust air (EA) is 100 + o, for the outdoor air (OA)
as first air = 100. In this case, the outdoor air (OA) and the room air (RA) are
counterchanged equally in amount.
In addition, Figure 19C shows an example in which the mixed air (RA -+ OA) is 50 +
15 q, the supply air (SA) is 100, and the exhaust air (EA) is 50 + a, for the outdoor air (OA) as
first air = 100. This case constitutes an air-supply overload system.
Furthermore, the system configurations, shown in Figures 19B and 19C may be
modified so that part of the second air is discharged as shown in Figures 19D and 19E,
Such arrangement makes it possible to control the volume of regeneration air.

20 Although each of the examples of Figufe 19 illustrates air volume control during the
dehumidification operating mode, it is possible to perform air volume control during the
humidification operating mode.

. INDUSTRIAL APPLICABILITY
As has been described above, the present invention is useful for air conditioning

25 apparatuses of the desiccant type.




3. The air conditioning apparatus as set forth in claim2 conprising: a

swi tchi ng nmechanismfor switching of flow channels of adsorption air,
cooling air, and regeneration air, wherein said air condi #@mdﬂ% appar at us
i.s so configured as to switch between said first operatio P84 second
operation by the operation of said swtching nechanismand by forcing said
adsorption elenents to rotate thr ougﬁ?’a predeterm ned angle. 4. The air
condi tioning apparatus as set forth in claim2 conprising: a switching
mechani sm for switching of flow channels of adsorption air, cooling air,
and regeneration air, wherein sai@LAIMSconditioning apparatus is so
configured as to switch between said first operation and said second
operation by execution of the operation of said switching nmechanismwth
sai d adsQyRAirys c8/A8Was &s:fi xed in position. 5 The air conditioning
apparatus as set forth in claim1l, wherein said adsorption elenment is
shaped |ike alcircahair cdhditiondnghpbarativgl iptoyided jwithtah ngdsogitide elepass dganays pass
conpl etely, throu aid. adsorption el nt. in 3 May 2006,85 t he

b Cknesd EBUMuERE G ROTROY S FPEIE GBI Py e BATe B S s

conpl et ebysotybi® Y hind St Gurd GeQoh ) RL@PEBE rdebncdiien aftindla QoliRE kiliON

t hereof, whérein said adsorption elenent is rotated around its central

axi s, antassigewsay mhroeishorhich conlinpyeii passes Suebsogptiod ©6het pOIdseption gepaated humi dity
adj usti nﬁ si de. g SS ewa%/. ich. is .f%.r rreg!'ei n aﬁport}on of .sai.d tf;}dsorpti on
el ement PETEP SOBUTE Hhiade MrEiy PUUTHEE G5 PRSBET Mg by P0H4S 7 €90l i ng ai r
to flow hihiiglva of RRich S LRELRIRAS SAGRVRMIIY adRSSRGIRphRAzeWay b Sad d

hum dity adjusting side passageway is carried out and, in addition,

r egener atdsomtipy elementotuan indoor sprspevherdinsaidicpolingtaiy ia chupesed ofrogd) Y8t i ng si de
passage\/\%)t hat is forned in another portion of said adsorption elenent is
carried :

é. The air conditioning apparatus as set forth in claim 1 comprising: a plurality
of adsorption elements, wherein said air conditioning apparatus is configured so that (i) a first
operation in which adsorption by forcing adsorption air to flow through a humidity adjusting
side passageway of said first adsorption element is carried out while simultaneously cooling

by forcing cooling air to flow through a cooling side passageway of said first




6. An air conditioning apparatus, provided with an adsorption el enent
having a humdity adjusting side passageway capable of noisture adsorption
by passage of adsorption air and noi sture desorption by p%i'ﬁa)g%qg%f
regeneration air and a cooling side passageway through whi®ch® ing air
passes for absorption of heat of adsorption generated during said
adsorption in said humdity adjusti né4si de passageway, for supplying air,
the humdity level of which has been adjusted in said humdity adjusting
si de passageway of said adsorption elenent, to an indoor space, the air
condi t i ondsogptiap plamertt Lis caoeiout sudy it addaiop) regeabmition tyffomihg oegetdraivneiresrent s, and
a swi tching chanismfor switching of flow channels of adsorption air,

cool i ng figyhro Qha PEEHe AHPTBA S P PRSSaERIRY] 9 € Wewdadrmioni Ferest ddnposed of

conditio @ﬁﬁe@iﬂt aﬁ@ﬁ% a sé@n&j oﬁéreﬁioﬁci)@ ql'hfch Qﬂgoﬂgigg B? %r@i_hé' §d551§)ti819m it(gﬂgv@ d so that

(i) a first operation in whic adsorption orcing adsorption air to

fl ow t hr éugizhaaith bumidity ydj@tingisde pagsagévwhy of smd segendaasapption shemgnt iscarieddsor pti on
el enent is carri.ed out ile si t aneousl y cool jng. by forci cqoling air
Co T ow P S sEBEr ool by duRgamaipa i S Pikieh qO8RT Fah el ament
is carri ggs&e&ray phid sRoROfHsbh@Ih c1ERGRNE ERLiEOs: BYa, iDL &ditRD, FBARMAGEAL I ON air
to flow through a humdity adjusting side passageway of sald second

- adsor pt i byniwtingreegeneration air fd v totughndd pinniditp adestion dide ppesgavo @t faid whi ch
adsorptiqQn, by farcin dsorption air to flow through said humdity 3 My
2006 B5a RFHEPIHLSREE ATt GBna B S I ERRINRA adsor ption el ement i
carried out wBile Taé MUhSNEBHSINYaGQObd PR if Hii2NGmpRGH:NY air to flow

t hrough a cooling side'passageway of said second adsorption elenent is

carri ed out anmdwitihingauethanisonior peitehingrdtflogrchinnek of edsoption sigenelimgtairon air to
flow.through said hum dity adjusting side passageway of said first
adsor pt i gf#l@eé‘%%?nqus carried out, are executed in alternation, and

wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by the operation of said switching mechanism and
by forcing said adsorption elements to rotate through a predetermined angle.

4. The air conditioning apparatus as set forth in claim 2 comprising:
a switching mechanism for switching of flow channels of adsorption air, cooling air, and
regeneration air,

wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by execution of the operation of said switching
mechanism with said adsorption elements fixed in position.

5 The air conditioning apparatus as set forth in claim 1,
wherein said adsorption element is shaped like a circular disk and humidity adjusting side

passageways pass completely through said adsorption element in




said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by the operation of said

swi t chi ng nechani sm and by forcing said adsorption el emanéﬁ\ﬁt 0 do§t ate
through a predeterm ned angle. 7. The air conditioning appar u% s set
forth in any one of clains 2-6, V\/nerg said regeneration air is conposed
of air as a result of heating of coo ?ng air. 8 An air conditioning
apparatus, provided with an adsorption elenment having a humdity adjusting
si de passageway capabl e of npisture adsorption by passage of adsorption
air and fpitkitines-vesdireptiiancherbyf whils seujieg sifle pagpgﬂeayatﬂamoaiptete&nﬁmaglm ool i ng

side pass rough ich cooling air Asses absorption .of heat of
2dsor pt 1 S GAE St e (o ST ET o RO R A QORI TSPA st | ng

si de pasmgy\ﬁ&mdfnggemisyédag air, the humdity level of which has been
adjusted in said humdity adjusti ng si de passageway of said adsorption

elenent, to awhermdo@sorsqmcby intrednang adsaiptior eol lmga dumidity alpivppess eide of i xed

nbi nat i QD) .
o it % P satdoge i b e g RRe 2 (O
-plural it ¥in@ftaRE&ES RblibyelofdiR lodling ar M&w“ﬁ%ﬁfﬁﬁ YIRS S8 pHMgdwa) fin

condi ti oning apparatus i's confi gured so that (i) a first operation in which
adsor pt i mﬂoctm,twflovlﬁn iyl mwspwjmnalsxde tressfigeway t isrcouigh cat hmﬂnlluﬁdcbrmmdj ust i ng

si de passa i rst adsor. is.carried opt i
21 ol § anBaUET bR B Rgiers SESPOTRG AR P AL FORY PR  Bool | ng
si de pasgageyR¥n&herpaitidn bf fafaddFsidnRlchRRx RBlcgmBNéucl S carried out and, in
addi tion, regeneration by forcing regeneration air to flow through a

hum di ty adj uéti ngAn snrdenqyasmgaema}tumr@dra@l“@be@wﬂomdsmlpméré haddgedrent i s
Car T o0 Db o BRERRTAT RO b B AR Bl 09
sai d secqmthnddsRdtRt ideddrRiot o Passhe @f&egdnadn&wu W 4 ookihgrvildt aaespeshy cool i ng
through which cooling air passes for absorption of heat of adsorption generated during said
adsorption in said humidity adjusting side passageway, for supplying air, the hunﬁdify level
of which has been adjusted in said humidity adjusting side passageway of said adsorption
element, to an indoor space,
the air conditioning apparatus comprising:
a plurality of adsorption elements, and |
a switching mechanism for switching of flow channels of adsorption air, cooling
air, and regeneration air,
wherein said cooling air is composed of conditioned air (CA),
said air conditioning apparatus is configured so that (i) a first operation in which
adsorption by forcing adsorption air to flow through a humidity adjusting side passageway of
said first adsorption element is carried out while simultaneously cooling by forcing cooling
-air to flow through a cooling side passageway of said first adsorption element is carried out
“and, in addition, regeneration by forcing regeneration air to flow through a humidity
adjusting side passageway of said second adsorption element is carried out and (ii) a second

operation in which adsorption by forcing adsorption air to flow through said humidity




by forcing cooling air to flow through a cooling side passageway of said
second adsorption elenent is carried out and, in addition, regeneration by
forcing regeneration air to flow through said humdity adj Lﬁti%)% si de
passageway of said first adsorption elenment is carried out3, A28y ecut ed
in alternation. 10. The air conditiaoni ng apparatus as set forth in claim9
conprising: a switching nechani sm f $2swi t chi ng of flow channels of
adsorption air, cooling air, and regeneration air, wherein said air
conditioning apparatus is so configured as to switch between said first
oper at i ondjastidg saded pseagendy afesaid isoconyadsbreti@pefeatentois @hrrisdiait swhikechi ng
mechani sm and by forcing said adsorption elenents to rotate through a
predet er FFVEREIY eoling bY tpringqopli ot Ognﬁwﬁglgﬁﬁ%ﬂhﬁ% §ide BRSSAgBY ™ Yr t h i n
claim9 ¢OIMEdoRE RsorRion Widnfe RGN S inOfddfivh! FBERGGE vl Biidghannel s of
adsorption alr, cooling air, and regeneration air, wherein said air

condi t i ondgagratipp airatoufiow shooghc eaid ihgmidgy sdpisting Sé pedsadewayvenaid diret  f i r st
operation,and said second operation by execution of the operation of said
swWi t chi n@dSOWB%gﬁ‘P%%WFde 'Hes.’%‘&fF‘g‘{“iagﬂ“@}"é ts fixed in position. 3 My
2006 87 12. They 3irMcoh@RSHidd %ahﬁgls qp{g@-rc@ﬁﬁﬁlreﬁsassti%t swiRh erweln Ghi@ifi8, Wwherein

said adsorption elenent I's shaped like a circular disk and humdity
adj ust i ngpeitibe apd sad el spepriss by tengpertial 9f sl ouighing aicchaaiwangtbyon el enent

in the thickness-wi se direction thereaqf while . cooling side passageways
pass co r‘éf‘%?aiflsatdﬁ%t&fﬁ’f?l??f’ﬁt%’ﬁ’?& éha%rf’mne A8l%e radial direction

thereof, whergin S?ﬁ@ai@&ﬁ@ﬁi%ﬁ%ﬁbpﬁﬁ%ﬁmet bR bA) G ACRIRD-b twhef@nt ral
axis, and wherein adsorption by introducing adsorption air into a humdity
adj ust i ngpidicgmeptissaEigewayposwhifair ap 8 reébdf ofddating oficqgeding #ion of sai d adsor ption
el ement is cajpried,out c\é\h'.l.e. si mul t aneous

Co 1 ow throulh & BBareANEPnE PheRpaniyer i Gt auPRepy sofrl ke * | "0 21!

a humidity adjusting side passageway capable of moisture adsorption by passage of
adsorption air and moisture desorption by passage of regeneration air and a cooling side
passageway through which cooling air passes for absorption of heat of adsorption generated

. during said adsorption in said humidity adjusting side passageway, for supplying air, the
humidity level of which has been adjusted in said humidity adjusting side passageway of said
adsorption element, to an indoor space, wherein said cooling air is composed of mixed air
(RA+ QA) which is a combination of room air (RA) and outdoor air (OA).

9. The air conditioning apparatus as set forth in claim 8 comprising;

a plurality of adsorption elements,




said hum dity adjusting side passageway is carried out and, ih addi tion,
regeneration by introducing regeneration air into a humdity adjusting
si de passageway that is fornmed in another portion of saidsqg %ﬁklon
element is carried out. 13. The air conditioning apparatus™a forth in
any one of claims 8-12, wherein said cooling air is conposed of a mxture
as a result of mxing of roomair (Fﬁ@ and outdoor air (QA) at a
predeterm ned m xing rate according to the tenperature of said roomair
(RA) and the tenperature of said outdoor air (OA). 14. The air

condi ti omﬂlﬁginaqainlaahacqmgitiasing eppafaorstib configared sonkt @) actirsti opsraBer 2y winkler ei n

sai d cool ing ai s .conposed of m xture as, sult of mxing of roomair
(RA) andaaf'B’EP&B’bEY oxine aciwtl"&ta“éo ﬁ?@&g?@hm agi“ﬁ&gﬁéf BAFEE° ?Eg to the
t enper at Y@ Rt adi@iptlod QOMAI & 4RO outavﬂﬁiletsfﬁﬁﬂtﬁﬁéggﬁy %ﬂﬁgh@for&ﬂgé’&ﬂm@mpl y air
(SA). 15. The air ‘conditioning apparatus as set Torth in any one of clains
8-12, wheir i flow guough e goslinggidaipassigewep mﬁ%réﬂrsoaidsapmmﬂmm ascmefdecslul t of
nixing of room.air an utdoor air at a m Xi ng
e o ORIt v D7 e B B e o SRSl el ot 1 y o
sai d out daopasisbwiy O saldesem a@sg%olggleﬂa@nt Jhﬁn@d Sut GRIGH h kQBhd\GpeARPAT at Us as
set forth in either claim9 or claim12, wherein said regeneration air is
‘conposediroWhigh pdsegtian beduting edsotptian ringo ﬁf)wcﬂmhghr@uhwmdltymmdﬂ scl osed

is an air conditi a at us ich |s sor.ption

el ement. PR hAUR 5oR anpam ey s e’ o 8 HeblyBRed (RN capabl o
of adsor p} kRAnPcMify e fPfldH R cBRInglsiePaigch@s SEAMAI Qbcondl s@bREIbLON ai r or
regeneration air and a cooling side passageway (86) through which cooling

ai r passelsmen tlmamttdh@lt adé,dnpiddmmamenm@h@ow &cing yegapsasioptairole &dfw heat of
adsor pt | %?ou% rs]aelclgl %11:9 c%ustigg sﬂg paasga'lsg%xl;f 09 sanl:i rﬁrs% Q(FSOI‘T)HQA giertngnt is carried
out, are executed in alternation.
10. The air conditioning apparatus as set forth in claim 9 comprising:
a switching mechanism for switching of flow channels of adsorption air, cooling air, and
regeneration air,
wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by the operation of said switching mechanism and
by forcing said adsorption elements to rotate through a predetermined angle.

11. The air conditioning apparatus as set forth in claim 9 comprising;

a switching mechanism for switching of flow channels of adsorption air, cooling air, and
regeneration air,

wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by execution of the operation of said switching

mechanism with said adsorption elements fixed in position.




adj usting side passageway (85). In the air conditioning apparatus, air is
hum dified or dehumdified in the humdity adjusting side passageway (85)
of the adsorption elenent (81, 10 82) and is supplied to a ind%R% space.
In order to achieve inprovenents in the cooling efficiencGSMﬁ% ool i ng
adsorption air by the use of cooling air in the cooling side passageway
(86), roomair (RA), conditioned airSZCA), or mxed air (RA+ QA which is
a conbination of roomair (RA) and outdoor air (OA) is used as cooling air
which is forced to flow through the adsorption elenment (81, 82).

i2. The air conditioning apparatus as set forth in claim 8, wherein said adsorption

element is shaped like a circular disk and humidity adjusting side passageways pass
completely through said adsorption element in the thickness-wise direction thereof while
cooling side passageways pass completely through said adsorption element in the radial
direction thereof, wherein said adsorption element is rotated around its central axis, and
‘wherein adsorption by introducing adsorption air into a humidity adjusting side passageway
-which is formed in a portion of said adsorption element is carried out while simultaneously
cooling by forcing cooling air to flow through a cooling side passageway in association with
said humidity adjusting side passageway is carried out and, in addition, regeneration by
introducing regeneration air into a humidity adjusting side passageway that is formed in
. another portion of said adsorption element is carried out.

13. The air conditioning apparatus as set forth in any one of claims 8-12, wherein
said cooling air is composed of a mixture as a result of mixing of room air (RA) and outdoor
air (OA) at a predetermined mixing rate according to the temperature of said room air (RA)
and the temperature of said outdoor air (OA).

14. The air conditioning apparatus as set forth in any one of claims 8-12, wherein
said cooling air is composed of a mixture a§ a result of mixing of room air (RA) and outdoor
air (OA) at a predetermined mixing rate according to the temperature of said room air (RA)
and the temperature of indoor supply air (SA).

15. The air conditioning apparatus as set forth in any one of claims 8-12, wherein
said cooling air is composed of a mixture as a result of mixing of room air (RA) and outdoor
air (OA) at a predetermined mixing rate according to the humidity of said room air (RA) and

the humidity of said outdoor air (OA).
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16. The air conditioning apparatus as set forth in either claim 9 or claim 12, wherein said

regeneration air is composed of air as a result of heating of cooling air.
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ABSTRACT

Disclosed is an air conditionin.g apparatus which is provided with an adsorption
element (81, 82) having a humidity adjusting side passageway (85) capable of adsorption
and desorption of moisture by passage of .adsorption air or regeneration air and a cooling
side passageway (86) through which cooling air passes so that the adsorption air is cooled
by absorption of heat of adsorption generated during the adsorption in the humidity
adjusting side passageway (85). In the air conditioning apparatus, air is humidified or
dehumidified in the humidity adjusting side passageway (85) of the adsorption element (81,
82) and is supplied to an indoor space. In order to achieve improvements in the cooling
efficiency when cooling adsorption air by the use of cooling air in the cooling side
passageway (86), room air (RA), conditioned air (CA), or mixed air (RA + OA) whichis a
combination of room air (RA) and outdoor air (OA) is used as cooling air which is forced

to flow through the adsorption element (81, 82).




