; nopgr se3eR Q06TI r C1 ADSORPTI ON ELEMENT AND Al R CONDI TI ONI NG APPARATUS 5
TECHNI CAL FI ELD The present invention relates to an adsorption el enent

havi ng an adsorbent for adsorption and desorption of water vapor in the
air, and to an air conditioning apparatus, provided with sucMan adsor ption

el enment, for performng air humdity adjustnent. 10 BACKGROU mmwwwmm
adsorption el enent having an adsorbe as_disclosed in Japa

nt
Kokai Publication No. (2001)622BSORBHONELEMENT in the prior andorss
Adsor ption-si de and cool i ng-side air pA¥Pageways are divisionally fornmed in
the adsorption el enent. AddIR GONDEIIONINGAPPARATHSe of thwwmwmm "“Uﬂ“m
adsorption-side air passageway is coated with 15 adsorbent.
i ntroduced into the adsorption-side air passageway of the adsor ptéooz+
el emery, the adsorbent adsorbs water vapor contained in the air. Such water
vapor adsorption by the adsorbent produces heat of adsorption by which air
fl ow ng t FFYINICAE, gy ption-side air passageway is heated. As a result,
the tenperature of the air in the 20 adsorption-side air passageway
i ncreases, th [ Gk I e WolNi the:air, t e,
and the armun? B%BX s/\%{ﬁg?d@g%%{:?%lﬁtg% E}% ha\é) %%?glrtg)gn%qelgggto%sl%afll&Sgﬁr%étgﬁoéed
finally. T |t L Lr.fQ I h0Q. i de t. . ap air
passagemgalgﬁogﬁ%glo%%di %agﬁhﬁ? ﬁgkwggsr 6{a5§€%nthglglerh§rﬁ{%s%n %ﬁgl{)*(ﬁ 1%15121‘%%&%%% >air
dehum dificatjgn ..s ensured by rqbbing.heat. of. adsorpti.on...25 PROBLEMS TO
BE SOLVEDPI st nEanatroar oo o SRR AL SRS o ¢ 1 s

desi Tl e LBk GHOUND ART

An adsorption element having an adsorbent, as disclosed in Japanese Patent Xokai

Publication No. (2001)62242, has been known in the prior art. Adsorption-side and

cooling-side air passageways are divisionally formed in the adsorption element.

Additionally, an inner surface of the adsorption-side air passageway is coated with
15  adsorbent.

When air is introduced into the adsorption-side air passageway of the adsorption
element, the adsorbent adsorbs water vapor contained in the air. Such water vapor
adsorption by the adsorbent produces heat of adsorption by which air flowing through the
adsorption-side air passageway is heated. As a result, the temperature of the air in the

20  adsorption-side air passageway increases, thereby causing the relative humidity of the air
to decrease, and the amount of water vapor that the adsorbent adsorbs will be reduced
finally. To cope with this, air for cooling is made to flow through an air passageway for
cooling in the adsorption element so that the amount of air dehumidification is ensured by
robbing heat of adsorption.

25 PROBLEMS TO BE SOLVED

In order to ensure that an adsorbent adsorbs water vapor, it is desirable that air is
unfailingly brought into contact with the adsorbent in the adsorption-side air passageway

of the adsorption element. On the other hand, it is desirable to increase the amount of heat



unfailingly brought into contact with the adsorbent in the adsorption-side
air passageway of the adsorption elenment. On the other hand, it is
desirable to increase the anobunt of heat 2 which is transferred between
t he adsorption-side air and the cooling-side air by increasing the
coefficient of overall heat transm ssion between the adsorption-side air
and the coolingside air in the cooling-side air passageway. However, the
shape of &dndteisttransterred detvesn ithmadspeptionisisleiair @dttge e0olmg-sidesaid by indeasing
manuf acturing problens or the like. In other words, a conventi onal

adsor pt i onhetceffinentiof oséralh beatwiansmission bétiveen thetadsapriaussitie hinandilfef @obmge in
function between the adsorption side and the cooling side. Stated another
way, a typideair inorveoolingsile aidmesapewsn el enent is square col um-shaped,
having a square cross section, and its adsorption-side and coolingside air
passageways haitsvdvbe tBe¥RagRPeNtoTeai®Rl ad6FicH BRinéntsi it deferiMASEstd Snf O

such a 10 _convent! onal adsorption elenent to make full use of Its a illjty
of adsor piifactiting PPOVIEMS 85 1 1fkeP 'IRREIW AL 2t doGvaRDRLIRlds SR iEh %gﬁ{&t [sa' I's
to ensure adsorption of a sufficient anount 6fa wat er vapor according to its
adsorptio Hlvbi I ; I re th
Soant - of Shdbed itiout BkfHe o RBBAS Lrd iRk in MIfloh BUivAGy e ERBHIGn 'R

adsorptio I . earl.| i i these prohl ens, ,the present i
i nvent i On@agéﬁé;g%ﬁeh_ngi\%%%r glurtlg ?/J,l&}éér}l]‘g s é‘c&ﬁbcla Pf e egpggéﬁ?sqrﬁ%hfliegwng Bto
i nprove t Ll r-ption of an adsorption el enent by optim.zing
t he shaperg@hagggélp %l%ésnépfdg%%‘r”g%?cfgugﬁ LIS S%czlﬂai 4o ?1‘150%583?5 ANALQ01Rg a
hi gh- perf orimance adsorpt.i on el enent. DI SCLOSURE | NVENTI ON .20 The present
i nvent i on S8F i Hfé%agsw?fsr}?tve PR BMEQREBING aFRs:- ré%?ﬁ&d%:ﬁi%c‘ﬁ‘ﬁ 1npgsyiblefarisuch aan
adsorption el ement conpr.isi first passageways, (85) where air flow n
t her ef(i]r oGghveey 3dsp UEBng%E?ntV\ﬁot H‘ag?i@? H@ﬁtOfa%ﬁ %’%Y)er W@%’@ém?ﬁg( 86)
t hrough whi c aiE1 floqws for taking heat of adsorption produced in the first
passag em?@JS’S%% the Pﬁoq%l% that dh ?Aspmﬁloelemt fasls to |gasure pdrorpiiasafensuditiontng
means, the adsorption elenment is rectangular 25 parall el epi ped-shaped by
| ami nat i oAMEPNt FVHRGYAPSF a¢fosding &hipadsoprtion abilgy. Amether pretden i ey, wien
predeterm ned intervals; the first passageways (85) and the second
passagewalf¥ing t9 ¢nseie the amaqunkof adsarpliona tis ynaynresuls in aniinereassnindsizecof then of
the partition menbers (83, 210); the first passageways (85) are opened on
si de sur f a¢so&ptism eleerddsor pti on el ement (81, 82) which are |ocated on the
| onger -si de side of the partition nmenbers (83, 210); and the second
passadevays (Bejring i wjpuntheseoprobletis, therfirescesinvéntidiewadsadet iAznomingignin (81,
82) 5 which are |ocated on the shorter-side side of the partition nenbers
(83, 210) objgeteoipthesgesent inmentiorors for onprdes the ahdlitynef mdsolyitiem cfodny hdgrptidans
according to the first problem solving nmeans in which each partition nenber
(83, 210) clemenn iy laptigazing ithe shapedtheteof, tand toi presidesarf air roeddisivaingt dpphratuize
| ength of the longer sides is not nore than four tines the I ength of the
short er shalesg a highTpesfopmesceradsorptiemélementpr ovi des a third probl em sol vi ng
means which is directed to an

DISCLOSURE OF INVENTION

20 The present invention provides a first problem solving means which is directed to an
adsorption element comprising first passageways (85) where air flowing therethrough
comes into contact with adsorbent and second passageways (86) through which air flows
for taking heat of adsorption produced in the first passageways (85). In the adsorption
element of the first problem solving means, the adsorption element is rectangular

25  parallelepiped-shaped by lamination of rectangular plate-shaped partition members (83,

210) at predetermined intervals; the first passageways (85) and the second passageways



adsorption el enent (81, 82) conprising a plurality of elenment parts (251,
...) in each of which are fornmed first passageways (85) where air flow ng
t her et hrough cones into contact with adSorbent and second passageways (86)
t hrough which air flows for taking heat of adsorption produced in the first
passageways (85), wherein the plural elenent parts 15 (251, ...) are

conbi ned such that first air flows through each first passageway (85) and
second ai (86)lapenéormied eliefatebycin the baonidatpastregtomyf (BGartition hérmbeas €88, R10RN

el enent (81, 82) of the third problem solving neans, the plural el enent
parts (25the first passagevays B5)ace sgenelah sideharfacksasfithé @dsoeptmedéméR(81,380) i s
rect angul ar parall el epi ped-shaped as a whol e, and cl osed end surfaces (240)
of the adsmight irenloedtedrentthé SdngeBete side BhiteNpaaiibhenitles (83, 210%0and the
passageways (85) nor the second passageways (86) are opened, are

rect angl estbad @Hssagéihy’s86) dre®pehddén e IRGRWR YT thSadso tﬁm%‘?ﬁﬂ&ﬁi (QE, §2)de
81, 8 on ‘the

surfaces of the adsorption el enment ( 2) which are locate

| - si 4 8 : ; h d
onget =1 Al 5 0SB A e 1S e, (o1,
2oy 51 SEThoSPLE Bkl ANORLES SLR ShirPho DG Ao S LR

(240). 25 The sent 1 nvention provi

accordi ng third probl emsolvin ns i n,whi ch closed en

surf ace (512;158)‘);%5?‘3"{1ﬁ%]v%s%?@?il%w%éqhe%ﬁ?%?iﬁ" (fgﬂf}beéé‘ffﬁiﬁ) F@H&e n&‘?foﬁ“geﬁorter
sides and_t | ength of .the,l onger, sides .is.not nore.than four tines the

| engt h of axgcﬂghogﬁ:&g{dg? i;fogragd Suﬁl?gt?‘ﬁﬁ'%g g?ﬂgﬂ? Hf/g'r‘?thBgFrp‘Pc{‘}éilﬂ@%t I§O¥e; tIhf‘*’l*j‘b'r"obl em
sol vi ng ans ich is.directed to an air conditioning apparatus conpri sing
a plural rﬁ?eﬁfh\gga%PBffhﬁﬁﬂ%‘F%ﬁ@ﬁf-s (81, 82), wherein 5 the air conditioning
appar %t us al tsz,énat ely.repeatedly carries out a first operation in which air
i s ddffumi di fi &8e Preserk dnvientien proyidss athipshprablemeselvipg mears which aydisestadytownt h
adsorbent regeneration in the second adsorption elenment (82) and a second
oper at i on34seiRtionclenent Bk, $Wreompismget plurality of stesent! parts (253 i ohinctashwmit

(82) sinultaneously with adsorbent regeneration in the first adsorption

el ement (®hich argr fosmed dirdt pessegemars (8D) wyberearir nlpwing ethé®titongngomis ddtoai r
taken in is dehum dified and then supplied i ndoors or an operating node
duri ng whfetadiwith adserbenhands s¢pgnt diassageways d 86 htmoughpwhick cin floleo for. taking t he
air conditioning apparatus of the fifth problem solving nmeans, the

adsor pt i oheagloé pt{agprodrrd drothefirstaqassageway sH8S) aderaty the(Barnl elmest paits

fl owi ng therethrough conmes into contact with adsorbent and second
passadgewa(@S1( 86) atehgambimredwhvick fthati first hioWlowsahraugkieach fiesatpasfagewlso(§s)iaad 15
produced in the first passageways (85); the adsorption elenent (81, 82) is
r ect angul secopd piiflosisemopgll exhapenhdipasiagena(86pnImthe ndsirpiigidlanent! (81,8823 haped
partition menbers (83, 210) at predetermned intervals; the first
passagewayhthe 88ijd protilenhelweg ardnyalsspigrivelgmetBartsqesl, .0 arRthrahped gadhed:y i n
the lam nation direction of the partition nenbers (83, 210); and the first
passagewathe af8dption clempan(81l, 82) istedangulaf pesiel@fipddithapslbay Pivhels, Aldeiicyed (81,
20 82) which are located on the |onger-side side of the partition nenbers

(83, 210)endandrfades @40pnd HassRORRYSICHRON BE SPENGH viicts indRh&Uieagas of
the adsorption elenent (81, 82) which are |located on the shorter-side side

of t1® papdssideaysresB)&ios tHeBsdcondflPassa -Etei@%rf?ﬁ%fg opeR¥& Nird ?&tﬁlgﬁ\r!riehgﬁ?, gpgi xth

probl em sol ving neans according to t probl em sol vin I'n

whi ch eacihapielfirkt PRsIFRWRET (86P3re prldd 6f si?@%uﬁ?&?ro?tﬂileo stgﬁ)tti‘élé & t ﬁlﬁl 82)

havi ng | onger sides and shorter sides is forned such tha ength of the

| onger si @l@swhﬁzhr}ﬂé 148 drae d]t)f?ékrr-sﬁd-enﬁée hp?nel @P&tdhe fs&ﬁ%ei@hge%%ist&g%e?'s

5 The presént 1nvention provides a seventh probl'em sol ving e

adsor pt1 or R REibetRY QR SPeRBR Bhy Sk AP bE M isBiefnl Tl 20

Gehum ai £ MRS PRE%H bp BT B804 e of bR biePbf e BBeantedeousty wi i
25 The present invention provides a fourth problem solving means according to the third

problem solving means in which each closed end surface (240) of the adsorption element



5 adsorbent regeneration in the second adsorption elenent (82) and a second
operation in which air is dehumdified 4n the second adsorption el enent
(82) sinultaneously with adsorbent regeneration in the first adsorption
el enent (81), for perform ng either an operating node during which air
taken in is dehum dified and then supplied indoors or an operating node
during which air taken in is hurridifietg nd th supplied i.ndoors. |n the
10 air codddi B2bhasrigngss nd shoerpsdesyands Gi‘mgf’h BEQ'BIIE & 51478 Ay DRRALS thach
adsorption elenent (81, 82) conprises a plurality of element parts (251,

) in efouhtiofes theilength obtheshomer sidesst passageways (85) where air flowi ng
t heret hrough cones into contact with adsorbent and second passageways (86)
t hr ough whi chThe prefdnbimehidon prakides) a Hidthtprotilemdsbing meansprludy sedirectedttdenf i r st
passageways (85), wherein the plural elenent parts (251, ...) are conbi ned
such 15 t hatodditistingapparatosvsompriging b phaallty fof ndtorptamselepevy (§13 32), awigreircond
air flows through each second passageway (86). In addition, the plural
el ement paketadr éotditioning dppafRusilieana@eld regeatedbi carties auiofiigt bperatidreiewhich 81,
82) is rectangul ar parallel epi ped-shaped as a whol e and cl osed end surfaces

(240) of pihes IRAMREHQDIEHRTBAE ddSrptiS? klenf2Rt \(§1)CHmARARIOAS!y 1 ieh fallscibent
passageways (85) nor the second passageways (86) are opened, are

rect angl ef%@?ﬁ?ﬁt‘f’cn Ale 2Cohl aaps&r{gﬁ?ﬁ %@Emg@)éf AHLYR6dnd %?o\,raaa@ iPREREDION Side

surfaces 0 e adsorption ele whi ch are [ocated on the

| onger - si I f.t d r O): nd,

t he secong&ﬁzﬂs]g%gegwglygﬁ e( %Lé%ﬁlgr 8&2’ etﬁdé&dfe%irz{]%gf ggﬁs)d‘r“?‘g%é%&%}’l ?ﬁte}ptaaggt{)ﬂr)%?i on
el enent (81, 82) which e d - Sj i . sed
end sur f ateeeng ey R PRdIRROF BlsBitel (4. I00bk b SRR SoabigF nitel

sol vi ans according to the 25 sevent robl | ving nmeans,. in ich
each ogg‘(’f‘%ﬁ' %cﬁrafratége't 1,8 delyymid éedaad‘SgP%{ ?U%Rﬁga %%8 resrrogﬁ1 P g%}’“%ﬂo\ﬁgas

| onger sides and. shorter sides a he, l,engt h .of, .t he | o r sides..is. not
ot ot han WG M ke PRI Gied AS URBAeRgidrs. THERE o LRfitiRipln | on
provi des a ninth problem sqlving means whi.ch is directed air .

Condi ¢ 1 on AR DAl e BTR BTAHSTS YR maRSo fradstrPup flement L W) Fomprises
heater (92) 5 for heati ng gir which, is swl [ %d to the adsorgvt hoaﬂ eLement
(81, 82) fibtt Passagewast(8Phybere Ut IBWing thergiirough gomes; IPlo SoRtRCt MYR;adgeroent
apparatus carries out an operation in which ap adsorbent of the adsorption
el enent (8nd sgoondapassaaswvays(86) tapesh wighspin Wsn? T fagingy ?ataﬁ’fda‘gsﬁrptlon
operation in which the adsorbent of the adsorption elenent (81, 82) is

r egenkr at tpdygeds i ghedfiest ipapragewey suiPShnbe dseration glement ¢81,t 87 is UpEAIAWRS of
the dehumdified first air or the 10 humdified second air into a room
space. | npeislelgpiped-shamed i bynlamjnatiopaphtegtangylag Rlatershaped pagibion imersbers (83
means, the adsorption elenment (81, 82) conprises first passageways (85)
wher e ai r 2A0)osti prgdetpranined interynlsctheelirsi passagewiyw (85) vind e gecons dnassageiMaysecond
passageways (86) through which air flows for taking heat of adsorption
produced i(86)tane farimed raltpmetshyyinyyg danigation direstian o6 thet pastiticn mewhers(8%,218%) i s
rectangul ar parall el epi ped-shaped by 15 | ami nation of rectangul ar

pl at e- shapedl theafitst passagevayh 39 argopered @n side wriackstafrthe adsdrptivneglemens (81;he
first passageways (85) and the second passageways (86) are forned

al t er p@at el8g) whidhhere l@uaiedadn the longeesidesdeadf thdpanpition imanbrernéidpdie), ad88the210) ;
and the first passageways (85) are opened on side surfaces of the

adsor pt i ORe®In@rpansagéWwdys @8) amhomhedionr sidecsatfacesaf théradsooptirer elsmetet (8il J82)of
the partition nmenbers (83, 210) and the second 20 passageways (86) are
opened on yiiélears Wsdatedasn tBE shdirr-aide Gldelof @it RireiBaNherhBérs (8K 210 ch are

| ocated on the shorter-side side of the partition nmenbers (83, 210). The

present i nventiprReRVind&iiod fréRles PERMN SObRAI 0IiSg ARANS aceFdMiglile tfidtht he
ni nth probl em sol'ving neans in which each partition nmenber (83, 210) of the

) _ _ | _ o ) .
adsor pti Orcbﬁ@(![lﬁrgf%ilﬂggjmea%g) in %g%mtg?]dyp%f 5 irkkeD 2 N@35 R20Y 6f tRd A8sorptich

formed su |'engt’h of _ onger sides is not” nore than four
times,g he elle%pe% I('sﬂf825 H&iﬁé‘%&&f si®ds46d shorter sides is formed such that the length of the

longer sides is not more than four times the length of the shorter sides.



The present invention provides an el eventh probl em sol ving neans which is
directed to an air conditioning apparatgis conprising an adsorption el enent
(81, 82) and a heater (92) for heating air which is supplied to the
adsorption el enent (81, 82) for adsorbent regeneration, wherein the air
condi tioning apparatus carries out an operation in which an 5 adsorbent of
the adsorption elenent (81, 82) adsorbs vvat%r vapor contained. ip first air
and an oper atTherPresenivmveRianrodides? srvanthproflem Sag'é’lgrrﬁ??‘ﬁﬁﬁ}%‘ﬁbﬁéﬂﬁed(egi? 82)
is regenerated by second air heated by the heater (92), for the supplying
of the detmupirdicndisioninigr sppastns spmpriging nphiralite cpfsedserptioni dementy (&1 8B
space. In the air conditioning apparatus of the el eventh probl em sol ving
means, thehaedachehirconditiemegapgddys Srnadypepeatslyscapties @it atfirstafperdtiomsmt 10
parts (251, ...) in each of which are fornmed first passageways (85) where
ai r 1 owi waich hsir ek hdebuglidiiedeia thet firse crisarptiomi diémerd s (31 ) esnhultaretossdy owith
passageways (86) through which air flows for taking heat of adsorption

produged idiofblft fdgefdratiais FRgRVRYSHd( &idrptioh @lement {(82) idui atcoal epertiopant s
(251, ...) are combined such that first air flows through each first

passagewayhicfSlir 3N deRRhrItedIn te Qi8nd QHWﬁﬁbrﬁ@k%eﬁﬁQﬂgdsiﬁn@&ﬁm& ywitB6) ,
and 15 the plural elenent parts (251, ...) are arranged so that the

adsorptio sgﬁ%ﬂp %%e(mgr%tio? %)Alfoghé :18C LARIMA cRARA (S1)CROD %%ﬁrﬂﬁ@% ctither anWhol e

and cl ose surtaces of the adsorption el ement : ), on which

nei ther t e fi hoBe AR abraken lis HRAARRAGNERSAGBYRUPINUSES o af

opened, ar at t Irst passageways (85) are

oeat ed ot TS BUERES pisd S RALRH R REE R b sufipka Gy ShiPne
; 86 d [ f f '
o1 a8t cogoning anpaurnS pE R e B REER bR iR b RSy

end surfages _(240). .The present. i nvention ovides t fih obl

201 Vi ng. niin8EETBiTAEnG HRSEH Dt RATh PR D PR et B apeh H hieh AT Req R,
each cl osed end surface (240).of. the adsorption 25 elenment.(8 2). has

| onger si PRSSABEREYE ﬁ%ﬁt‘@#‘e §iaH)e%°‘?’i'ﬁﬁ t]??ﬁ%tgq% tRMGF ! tﬂecof"gﬁtggft" sal%iaoége'?tsanﬁot
nore than four tinmes the length of.the shorter  sides. 8 Fi.nal | t he
present i fRFERAT P%aWFMtQ'OPﬁIF W&‘@éﬁlrtﬂg"m‘ 8[%@31"‘97 ?‘fgadﬁ@‘gﬂgnﬁré%m‘@ilﬁg to
either the tenth problem solving neans or the twelf probl em sal vin

means, inthﬁf'ﬁféhpatsﬁ@eb”éﬁi)ﬁsst nge@fnﬁfﬂ? r?e‘?:‘%‘ﬁﬁmd?alns\ﬂklglch"gyesfpﬁ&‘{‘iéjds‘{%g t he
adsorption el ement (81, 82) for adsorbent regeneration i.s_not nore than 100
degr eés Cthat figit aéreflowss Hreydnechbis/pesReVaY ( amrirsg‘fongra&bﬂ%w yPYghercheans,
t he adsorption el enent 8%& 82) is forned by |am natiogn of the pl ate-shaped
partiti onsepend @assagemay ) In pdéiionsthe plurplglementopariteABbr ) (388 ATTONESS SPhat
are stacked one upon the other is rectangle-shaped. Accordingly, the

adsor pt i othatthenedsorpton, el@npgnti(§1y 8Vtis neptansyl as perdllelepipstshaned asfewhale and

whol e. Additionally, 10 the partition nmenbers (83, 210) are |am nated

t oget her , closecherd purdates €24R) rfdhe pdsseptiasr elementeddpn 82l oni whigly neiheri the diast
menbers (83, 210). And, in the adsorption elenent (81, 82), the first
passagewapsss§@aya(85) ing the seaud passagayeane 86)(86 ppened, aetresianglesiaped, and
divisionally formed in the | am nation direction of the partition nmenbers
(83, Z10) that thet first patsagewtays (85| azeropaned 81, sid23urfates ¢fshe ndsosptionpglerpensSl,
solving neans, the first 15 passageways (85) are opened on side surfaces of
t he adsor gR) whichl aerbutatedSh, th8 yngehsidé side of tixcelbsd and sutfecdsd24@rang detlei de
of the partition nenbers (83, 210), and the second passageways (86) are
opened on oitef hafdlr the GeSordf pdsbupe PO (8Y) iapd operRAEIH sid8Iurf&idy ofhhe hdsirgion

| ocated on the shorter-side side of the partition nmenbers (83, 210). In

ot her wor demedf (§1082f RHfchatdRcsbd bRARShFterl i6e 966 6f thk icRReEERIBIMacds{240)32)
whi ch are forned along the four sides 20 of the partition nenbers (83,

210), two greger rééeﬂﬁixﬁuﬁéap@%vﬁfee WNEEHRh RGIEh T SlvilA FRABCURNEiAS D tR e
opened and the remaining two smaller side surfaces are where the second
passagevays, (86 corghi IS8 Otk B
passggimégveé’ggg)mg%egn ?ﬁgﬂggg%@%’gﬂa%g}g%)%/chtﬂgﬁgceb?gE pgg(ga@eways 8865%) at the
side surfaces of the adsorption elenent (81, 82) are as follows. In
conparison with a conventional 25 adsorption elenment made up of square

pl at e- shaped partition nmenbers (83, 210), the opening area of the first
passageways (85) coated with adsorbent is increased and, on the



9 other hand, the opening area of the second passageways (86) for the flow
of cooling air is decreased. In the secend probl em sol vi ng neans, each
partition nmenber (83, 210) having | onger sides and shorter sides is forned
such that the longer-side length is not nore than four 5 tines the
shorter-side | ength. Accordingly, in the adsorption elenent (81, 82), the

area of side surfaces of the, dsorpLion %kgnggt (.81, 8§éﬁwhich re. | ocated
on the | otlgmentdBleS2ihae langer sidespnd sheriesides AL the length obthslonger SIGES 18310 ¢ han
four tinmes the area of side surfaces of the adsorption elenment (81, 82)

whi ch ar embrectham tbus timel ¢heslhngth of theisherteisifiesof the partition nenbers (83,
210). Additionally, the opening area of the first passageways (85) is not
10 nore than Thapresénresventien ppendasq sinthaproblerrhsolving apeanp adicigie whirpsted 86) .
However, in any case, the opening area of the second passageways (86) does
not exceesgh hineondittoning appazatus tompmsifig as bdpasagdemers (8BF2) and athieatet (A2) d
probl em sol vi ng neans, a single adsorption elenent (81, 82) is formed by a
pl ur alsi t ytRf hekiagedlé widch Ss (sapplied to )the Rdsorption relexamb (8lle8entfopadsorb@bl,
...) are first and 15 second passageways (85) and (86). In the adsorption

el ement ( ﬁ%ené?gﬂorf, &% WREthYie AirCRABItDAInE APpAhtuk RErrRk SUEA opditich ip2bHich an. ) ,
first air flows through the first passageways (85) of each el enent part

251, ... - , i
( Lds%p%gs Bgtfhte Qescﬁbtgkf;{e clBABR (8?,%2()2&%%@){ \_nfai)ewispar QEHH&Qd b arst @ and

passageways eac ment part n the present problem

sol vi ng ngr?rf‘;é ?rré‘ﬁ {)“a ipn:{%i cw(etag ?@%‘?bé?n';t oFhe @cgg@lﬁgﬁ et ?ﬁ%rstz? (@&ger?e@atgg}yy made

up of the'e res I's rectangul ar parall el epi ped-shaped. In
Cl osea entiaot Pudaees ) FEpeRfy SFFARCURIRRPRMET (% ARMIGRRA il oFBE"

1 D aa Bt SRR rOGE pace; o o8 A ARG LA
Che" | ongoPreigE seitne e gectsuBIoEHEPER: ehed0 Coheitel it Bhfadelab SRR "
adsol pt | ONPEIECHo W B Aheraajoush g i A MIRASRY OB PR CCERR FRPbeFas i e
(51, 52) (RO REOWHSBID o JOB Bl (A REng! CHPBL P ARa B p e
Cl ambni " ( BESagE2YeP dog) thectisoRNPn SeTERLON A9 & Paasobr A EERFPRaMPE e, i n

t he adsorption_elenment (81, 82) according to th resent probl em sol vi,ng
means!S t hédaninatign |9§§§§@%‘VSP'@%B§}‘3§‘F Pé‘ﬁg'ﬁ’@dmﬁﬁ‘%%'{gd&%s [}rlf’géééﬁs‘@“’tfﬁ‘é“ed
adsorption elenent (81, 82) which are |ocated og t he Iongfr-ééde ?ide of
the cl osedntervalss the Hirsts ppssaggwaysd(85) randy they serond hpasspeepys (8@) At formed
passageways (86) are opened on side surfaces of the adsorption el n%nt (81,
82) whi chaliematebc i the lamination slirsetien of thgopartiign srenhess &, &IBBe@déﬁe irst
surfaces (240). In other word, of the four side surfaces of the adsorption
el enent ( PassagdyayaiDrareppered omsiflestfaepstaf gher asisprpsip element (81e32) whieh akend
surfaces (240), two greater side surfaces are where the first passageways
(85) are dpmteeld onrtlie tlongeresidel midagoft the parsitipe rmembiers 83+ 248)s and dhoureeend: he
second passageways (86) are opened. In the fourth problem sol vi ng neans,
each 20 osgdssageivaysr(8Gcae 0BaR) onfsiderrurfacksmf phe astsorptisn elesenh(81¢ 82) wisigh areade
up of a plurality of elenment parts (251, ...) is rectangle-shaped, having

| onger si desitainsh thi shidreer-siiedade, of whepariitiort membens 83 2d0).t he | onger sides is
not nore than fourth tines the length of the shorter sides. Accordingly, in
the adsor pti omriglpeesent in(éitionG2ovidésheteathamobiemssotléng meéacaesordingttbehe ninth
adsorption el enent (81, 82) which are | ocated on the | onger-side side of
the cl osed, semSsying Sfiedmd4P) whichn@dchnPdrtitib aferiunr (8] 726) bhehaagsorplion20
side surfaces of the adsorption element (81, 82) which are |ocated on the
shorter-si e & r ided4Q) forét ich QR thy length b1
entire adsegér?%eﬂt ﬁl’ce){zg’nlghﬁ’%@(%?,ggggg a?ﬁesmgggﬁsi neg’ area of the first gth
passagewayg, éogg%r didesOhot TG (hd1HBur GHEs hb Mgt HRNOBRRIAGagY ea of the second
passageways . Wever, i n any case, the-opening area of the second
passageways (86) does not exceed the opening area of the first passageways
(85).



25 In each of the fifth, sixth, seventh, and eighth probl em sol vi ng neans,
the air conditioning apparatus is provigled wwth a plurality of adsorption
el enents (81, 82). The air 11 conditioning apparatus perforns a first
operation and a second operation in alternation. The first operation
conprises an operation in which water vapor is adsorbed by an adsorbent of
the first adsorption elenent (81) for air dgg)hm‘i difjcati oné@@%%. ogteqq ation
i n whi ch wat eFhe/prgsant invegtderoprouides ap slexenth aeebhlese selvige meaas 18<ed pti on
el ement (82) for 5 adsorbent regeneration and these operations are carried
out at th® mmae conditoni@p apparatus [femphising ant ddsorptien slemepe (8k 83) apdapieptses an
operation in which water vapor is adsorbed by the adsorbent of the second
adsor pt i o(92p!femnbedting&a) whivh @i supplidduta thef adsatption etemibnb (8 p8R)afor @dsdrbenihi ch
wat er vapor is desorbed fromthe adsorbent of the first adsorption el enent
(81) for Rgemsre wiegsnieadii oondifichind epgaraipecatieoost ar eperationi iadvidch amt t he
sane tinme. In other 10 words, in the air conditioning apparatus, air

dehumisdi f j&atieanobthe adsRpticinélesst (3US8)dRIrbe BERN eipdlricomaimed imfitseainand! y
repeatedly carried out in each adsorption elenent (81, 82). The humdity

adj ust | ngaﬁaﬁaaﬁém whicBagd a@ortidhe S 1Y /RbAHN0E @levient (815 B2y iPREERIATEd by
dehum dification or humdification of air that is supplied indoors. Stated

anot her Ygtond Qﬁgﬁﬁﬂﬂi %}y}tl){ee ggﬁgﬁ@gﬁ%@nﬁ% IYihgRTth® BEunfiBifRAFIr &l 4iCor Gk

supplying a wat er v r ‘removal therefromin the
adsorptio | . ol e or : | i
27" B B BB 1 0B 32h IR RRAORRE iflaPLe R Mo
el enrent (81,,82 into the

roam_Jl.n_ addit]an, .di t JUSH |
appar at us p??%f"béol%’ mepEansy the t*@a" TREOR 54t v?nn{ @ag?t&p@# 8?%%%1‘3@&@3@%%%]:
supplyj ng dehyyg.dified ai,r nto.the roo an_oper at ph V.4
huni d?lofi eaa%l k{glnt‘vs t“héa?lbffhlwthﬁ ﬁ?efoéﬁnga ?‘g%d? atsf%g‘fvﬁ‘gs Q%Ea‘r%‘*t’%? Ho‘lll‘y‘glggh of
the ninth, tepnth, eleventh, and twelfth probl em solving nmeans i rovi ded
with an a 6‘?"%‘1"?“8‘?\ coMEs e f%‘ia,aé’\éﬁ’ éaﬁ’ﬂge“géﬁ&esrecc("gﬁ?sgaﬁ?ga&? r(k@oﬁfﬁ%honi ng
apparatus takes in first air and segond.air. VWwen.the first air is
i nt r oduce®hiqh & fqrr@ﬁnga@é&é’i\ﬁa?’r(’%@ pquufﬁg"hgleoﬁfﬁip(?ﬁsagf‘@%nqssz’m,
82), noisture contained in the first air is adsorbed bé t he. sor?ﬁnt On
the ot her Wharen therrlural glemeat Bafts @51a;-r) aT§CPBPIGE S ‘S‘ﬂ‘é fiesy 25 vt er
(92), is introduced into each first passageway, (85) of 12 the adsorption
el enent ( 8ach frst paspagewey) (85)jaad gecogd g dlopysohiough eafg'éﬁ%lé’rﬁa.ssalgﬁwaﬁl > 4 ds,
the adsorbent is regenerated and the noisture desorbed.is given to the
secontf ai the pikesl iglement pgrinthSdst - hereasisaged ssthat theadsorgtion ﬁggtsnb(&}blsé}ﬂs
sol ving neans perforns dehum dification or humdification of air that is
suppl i ed rertrngpler mrallelepipadothaped waya whaleandaclrsad and ysuslaress {349y fpPr at us
perforns an operation of supplying first air, dehum dified by water vapor
renmoval t hdsosptiamelementheB1ad broptwgvnh@péh@rtbe fizst pagagewayst §S) Rer gasrand an
operation of supplying second air, humdified by recei pt of water vapor
desor bed frssagevrys 48€)are vpenedcdre meatangl@@ shaped )and ithat the; first passagewpys B§dptei on,
the hum dity adjusting apparatus may be so constructed as to performin
swi t chi ng opewedem side supfacest afohe dddorptionehamient (&1, 82) whichare ldediedpuitheilenger-nt o
the room and an operation of supplying second air humdified into the room
| n t h20 t hisideesidet df the olosehembdurfanes (2d0nand thhsetondpassagewaysdBosaeopchedian t hat
is introduced into the adsorption elenment (81, 82) is not nore than 100
degrees Ceidei sgrfacks.oflthe adsogstion@leinent (8 82 mhéohedreilarated aethe shortdrssidessideed by
the heater (92) and then supplied to 15 the adsorption element (81, 82) is
not nore tofae cloied ¢ad s@eires W) or ade. EFFECTS

The present invention provides a twelfth problem solving means according to the
eleventh problem solving means, in which each closed end surface (240) of the adsorption
25  element (81, 82) has longer sides and shorter sides and the length of the longer sides is not

more than four times the length of the shorter sides.



In the adsorption element (81, 82) of the present invention, the partition
menbers (83, 210) are rectangl e-shaped &nd the cl osed end surfaces (240)
are rectangl e-shaped. Furthernore, in the adsorption elenent (81, 82) of
the present invention, the first 20 passageways (85) are opened on greater
side surfaces of the adsorption elenent (81, 82) which are |ocated on the

| onger - si de si.de, of, the rtition nmenbers.(83 or 1&: I g
surfaces (2400 }Vd,thed?{eﬁeﬁgmé'ﬁlféqn 1?{8}‘.@?5 ?ﬂ%&%e&hoé%)@ﬁénsgsoé‘t&gg/anfleggf§%fﬁg€%
opened on snualler side rfaces of the adsorption,elenment (81, 82) ich
are | ocattecither thedensh prablens splving ‘H%anéfort%i*Fe“WgétE PfqbeH‘ %@Wﬂgggea(@é,"% or
the cl osed end surfaces (240). 25 Because of the above, in accordance with
the presethe témpasaturef the second @ifi Which iswpghied %th§£m‘%§§@§@vé§s%é§5 for
the flow of cooling air is decreased and, as a result, the 13 flow

vel oci ty mfsodent riegerterationdohotrigoreithpn 199sicarrenkyntigr8®) is i ncreased in
conpari son with the conventional case where the partition nenbers (83, 210)
and t e CWORKINGIOPERATION (240) are square-shaped, in addition to which
t he opening area of the first passageways (85) provided with adsorbent is
increased andin s farst pobleim solhimgf heansy eleoadsosption edément (81,h82)5is fformsed by
passageways (85) is decreased. As the result of the above arrangenent, the

fl ow vel ogiviNatih oAithe platetshepedgnanibnnacabge 83y 2108 Bach of irqueittadnehbdre
ensuring contact of air with the adsorbent in the first passageways (85),

t her eby ngjsi o) tthROfFE1 PdcRed dnk NPoRame dthé WURBlahgl¥-shipedeaidctomiglygrthe ng
fromair in the first passageways (85) to air in the second passageways

(86). Ac CQ{s}E}iﬂg@h%ierﬂ&t pﬁg %) RSEQhndulSRAHIRpIRYARajed RASPRIN € AlGitiohaITyease

t he quanti heat o orptionthat air in the second passageways (86)

b g . AL _pa y
absorfhs whle %@?@uﬁg@g ;’@e%%%??g%rﬁg&?wmehqp%&ﬁer?mr;pﬁ%eﬂeﬂmh@@fsf)a% fﬁgéft

passageways e abiTity of adsorption o

T R e e T

a schemat VI ew s rrangenent of "an air conditioning
SPPET 205 GRS B8 (0L, BEOBHLEE el 0 SR8 BB Bl 00
Con . ORISR TGRSl SRR B3 e
condit om 19 5P ShiRes D gk AR b SR RO e e e, .
s B KWl T AR I N S
L LT RS SR SREARs 50 0, i DR, e BBTIRE I opy
gg;;? gt ngagg%yg Iégql)g'l?é ;agerll]pg Bg{sﬁitglﬁﬁ m%ﬁfh%fadggr%tigril gler%%rrlltd&tli gﬂi\{}lﬁch are

located on the shorter-side side of the partition members (83, 210). In other words, of the

four side surfaces of the adsorption element (81, 82) which are formed along the four sides

20  of the partition members (83, 210), two greater side surfaces are where the first

passageways (85) are opened and the remaining two smaller side surfaces are where the

second passageways (86) are opened. Accordingly, the opening area of the first

passageways (85) and the opening area of the second passageways (86) at the side surfaces

of the adsorption element (81, 82) are as follows. In comparison with a conventional

25  adsorption element made up of square plate-shaped partition members (83, 210), the

opening area of the first passageways (85) coated with adsorbent is increased and, on the



Figure 7 is an expl oded perspective view describing a first operation
during the 5 hum dification operating ndde of the air conditioning
apparatus according to the first enbodinment; Figure 8 is an expl oded
perspective view describing a second operation during the humdification
operating node of the air conditioning apparatus according to the first

enbodi nent; 10 Figure 9 is a relational diagram hj . t.Lng a
rel at i onsPHPgF g%‘f’mg’é}r?pfw&g PR %%Ifif?_cfnﬁ)ﬂsé% Ay (%%&éﬁét OR%?f g"%ﬁ%??e‘% si de
to a longer side of a flat plate nenber) and the anount of water vapor
adsor pti ofecsgasehe adsor ption elenent; Figure 10 is a diagramtypically

showi ng air conditioning apparatus arrangenents for the descriptign of

ef fects of thin the senond pradirmselvingiseans,qach parutips membsx (i3, A40) haxing Jensger ve

vi ew showi ng an arrangenent of an air conditioning apparatus according to a
second enkideli amhshoster tsides fpy Sxmed sugly dhat itle longergride lepgth is npt dpeggiban four
typically show ng a dehum dification operating node of the air conditioning
appar 3t ustimes trechoger-side leagthe cAcrsrdinglpdinrthe adsoFptipnralement i(81,2829,i the prgmof
typically showing a hum dification operating node of the air 20

condi t i oniidg safgues af U AicepLidh eiknient (81 82pohitt arertnvdiedemtthe Kinger-gdd dides a
schemati c perspective view showi ng an adsorption el enment according to a

first nodpfihedfattRionaxafipdrs (88, 220pishit nfiddn feurt tiaés thbardarsfsiietsuifasesifi on;
Figure 15 is a schematic perspective view showing a first nenber of the

adsor pt i ofheelde8Abn efenfehie (81, 83§ wWHRH dré fthiedbnoka RRbreerGidet side ¢ihe Partigioh Of

Figure 14; 25 Figure 16 is a schematic perspective view show ng a second

meber of {r&g@egfg;g; Bigp ?A@hi%@ﬁmy, Qhe bPéhidd bih JTQRE ik HabBewaianBbpisofott he
10  more than four times the opening area of the second passageways (86). However, in any
case, the opening area of the second passageways (86) does not exceed the opening area of
the first passageways (85).
In the third problem solving means, a single adsorption element (81, 82) is formed by
a plurality of element parts (251, ...). Formed in each element part (251, ...) are first and
15  second passageways (85) and (86). In the adsorption element (81, 82) formed by a
combination of the element parts (251, ...), first air flows through the first passageways
(85) of each element part (251, ...) and, on the other hand, second air flows through the
second passageways (86) of each element part (251, ...).
In the present problem solving means, the entire shape of the adsorption element (81,
20  82) made up of the element parts (251, ...) is rectangular parallelepiped-shaped. In the
rectangular parallelepiped-shaped adsorption element (81, 82), each closed end surface
(240) of the adsorption element (81, 82) made up of end surfaces of the element parts (251,
...) is rectangle-shaped. Additionally, in the adsorption element (81, 82), the first
passageways (85) are opened on side surfaces of the adsorption element (81, 82) which aré

25  located on the longer-side side of the closed end surfaces (240) and, on the other hand, the

second passageways (86) are opened on side surfaces of the adsorption element (81, 82)



15 Figure 17 is a schematic perspective view show ng an adsorption el enent
of a second nodi fication exanple of thdoenbodi nent of Figure 14; Figure 18
is a schematic perspective view show ng anot her adsorption el enent of the
second nodi ficati on exanple of the enbodi nent of Figure 14; 5 Figure 19 is
a schematic perspective view showi ng still another adsorption el enent of
the second, npdi fication, .ex | e .of .the.enbodi ment of Fi e 14: and FEigure
20 i o SEHEREN SR 87 LR OBeCridh S ERGLIR T d B nifcit HPE I StnedarEn . o
t he second dification ex | e of the enbodiment. of Figure 14. BEST MODE
FOR CARRYIP rifiQDiekePenR (4l 820 Pkshe Arase, Preiefn dplyilie weads. tﬁﬁel%%l nt
invention will be described in detail with reference to the draw ngs.

| nci dent aParts, (28 -+ D arepasanged impuchegrieptatiop st the mtmvéqisorpﬂqneqiqme,nt'@ﬂg&zo "
"front", "rear"”, "front side (near side)", and "rear side (far side)" as
used her eisplagedimtbaforegeispetatd. vel y "upper”, "lower", "left", "right",
"front", "rear", "front side (near side)", and "rear side (far side)"

posi tisons r el As idescribed tabevelriaviha galsorpfien rebaneno (8h 82)eadcotdirgnrian thel present
description. FIRST EMBODI MENT OF | NVENTI ON An air conditioning apparatus
accor di ngproblemn folving medaditiee fitst gfassabewprseBEntare opart i anside safa@snsfttheict ed
as to operate switchably between a dehum dification operating node in which
out si de aidsoftion relethdnit 481,082) which agk lovated il the dongeeleide sidenel the 2bsed end

hum di fication operating node in which outside air heated and humidified is
suppl i ed {ifhesy 405 dhd, NG MR &her! hhdaitte &bl pARILANAYS PR Ak Wpehed ¢ Sideded
with two adsorption elenents (81, 82) and is so conStructed as to performa

so- cal | edgPALENHSHS LATHARR M QR (sﬂ%am@n afd roeaggpﬁme s%rteﬁﬂﬁgﬁégamtﬁe

conditioning apparatus of the first e Iment w be descri

ref ergncecba.aFb el hfifacs 32403.5 o ?\ﬁ%ré,:"ot{: UGS siﬁeﬁgfraées 5ihﬂleaa-\drsorption

condi ti oni ng apparatus has’a sone at, rectang

paral | el egiRegt 2$§ﬁdwﬁi%ﬁia'?9 £ &aéo}@e(gg?édrr@degjoq)thé"%§ end &rﬁ?é;sil(tzh “7’ 3

t he 16 two a;@ pt1on el enents four rotary danpers
74), and i ef r| ng..Cj | . R i rese i t he
Fotary daiid 248 S8, SHREAThePLE the, BiPQAURIL (6" 3 CeBld Ay the
rotary da k... - i e f ri dlike a
circul ar ggl?rgaéma%g}"%é%aelr?e?p Jgrsgﬁﬁ%e? & ‘8@?’? %ﬂé§%&é§<ﬁggﬂﬁfsngzgge? %E%pcﬁﬁ cularly
froman outer ri.pher f the.end surface porntion (75) he..end, sur.f ace
por 11 on (75 TRk ERAALAoBlep RuRE bt bATEIG ch® St 4D T RPRIRE e o
which i s 90 degrge Addi tional | y, part of the i pher.al sid ortjon
(76 or r SEmERIckAT, 32b Tl Whotiohalirg fy o serbons mafta Ebt Fad of prstaneliritones s
al so notched. The natched part of the end surface rtion 1Q (75) ,and the
ot ohed. A ORI 15k SPHer SHek TOSTER SOF 78] HoRtIntn PORe T ai g
(77) of the rotary danpe 1-74).. The rotary d r.(71-74) is forned
ot bt abl y IR GGHHED Hreamialepab ot e shartsa it necudiiay ob 1o, adbpmion e
portion (75)..As shown _in Figure t he adsorption el ng. (81, 82).is
formed by(&n32) the 315t Pﬁ&gF Shiteess Pgﬂw SQrpLpn 5@5{6& %aﬁﬁWFncg@r$l°a%tsd RBnber s
(83) and wave-shaped, corrugated plate 15 nmenbers (84). The flat plate
menber ( sthe lergeeside sideofhe elesed fyd surfagss £240) 3yt ddprp dhan; foprtimes the area of
20  side surfaces of the adsorption element (81, 82) which are located on the shorter-side side

of the closed end surfaces (240). Additionally, in the entire adsorption element (81, 82),

the opening area of the first passageways (85) is not more than four times the opening area

of the second passageways (86). However, in any case, the opening area of the second

passageways (86) does not exceed the opening area of the first passageways (85).

25 . In each of the fifth, sixth, seventh, and eighth problem solving means, the air

conditioning apparatus is provided with a plurality of adsorption elements (81, 82). The air



menber. Additionally, the flat plate nenber (83) is rectangl e-shaped,
havi ng | onger sides and shorter sides did the | ength of the |onger sides
(L1) is twice the length of the shorter sides (L2). In other words, in the
flat plate nmenber (83), L1/L2 = 2. The corrugated plate nmenbers (84) are

| am nated in such orientation that each corrugated plate nenber (84) is 20
out of alignment in the ridgeline_.directi.on by an angl e of 90 degrees from
s nei grEITRpNSARRREE RTINS AP aigh 2 A, teeopd @Peatet i AR Mot
(81, 82) is rectangul ar parall el epi ped-shaped or square col um-shaped. In
ot her wor §Be fisgic ApEstion, qORapRSes Atk OSTation: 1y JRYFI WA ¥pRATeH adsarbed gy amas
the sane rectangul ar shape as the flat plate nmenber, (83). 25 In the |
adsor pt i oadserbenief the dirst agsqrptien ﬁiemeﬂg/(sagfq;saﬂrl dehumidiEcHaNAg ARRPSTRIRR)IN whi ch
are first passageways and cooling side passageways (86) which are second
passagewawhich wialerampouis vdesirbetafrom ahadsasbent of thetseeonsltadserption element($2héori on
direction of the flat plate nenbers (83) and the corrugated plate nenbers
(84), 5f acadwgriraciegoidistioncandahesetdperatiosypare tchnredfduntt the aimme b dsthe@Ber | n
the adsorption elenent (81, 82), the humdity adjusting side passageways
(85) are RERINER Lol djRraiohicampsis@mnntdperation getwhivhoeater vdpooik atlseebdd i thpl at e
5 nmenbers (83) and, on the other hand, the cooling side passageways (86)

are openegidfbent BLthe WeohdariseptibmelemiRar (82) f&ii dieddhdidifitatidheantl aat opetatios
menbers (83). Both a surface of the flat plate nenber (83) that faces the

hum dity gagishiwieSider RASSBERWAorh FR) adBfbeft Stiheamst Afsofpiitn %wiﬁetﬁgm?d
pl ate nmenber (84) disposed in the humdity adjusting side passageway (85)

are coat e?or"!d%&b@rﬂ?gééﬁ%fytioﬁ %HF?llléie %Per%ﬁ'&rﬁreﬁ.b RErA IR /A8 Bme Athel NB other
adsorbent, silica gel, zeolite, Ton exchange resin, et cetera may be

d.. Th : : : . . o . . d b
o1 pi 79" comSELt e odlfiire ARl o CRRAKRIA e By SRRGLEN Ol disc BT Y
R nobe TSl 25 BATAAYepeR0yF EARBTLANN KA Ssofbrioh eRindiPRL B heo!

opera evaporat or, a secon g heat

exchanger (94 ich.operates a n r [ | aqr. I
representati O%\'h%’?uphdétyg?é\:sﬁlgggp E%f%tﬁéﬁ)g%?&o&@ see éTé)?‘re Bg%’?‘gﬁ% b%g?r{orgﬁd t he
expansion yvalve.is.omtied...The refrigerant ci.reuit is onstructed as to
per for m  CEBURfeREY b bBiRRRoh SLPLARLT My T ipbetsy Sitef PRIAG Wb Cthe
refrigerant charged therein. Furthernore, the fi.rst .cooli.ng,heat . .exchanger
(53 S PSR, Bbengo AL B TRt e T aner S e SR BT 3910
inthe refrigerant circuit. And, the refrigerant cjrcyit .is so _constructed
20 a0l% o S RO HRERb Bleje R vib ShE adsormiRati et (W1 Bk B RS O aritoy
cool i ng heat exchanger (93).serves_as an evaporator with no i.ntroduction of
ref ri ger aRPeaHeR O?hg’pgbfgf%ﬁlrcgﬁm“ﬁgeié’éh reSSiPn £ gupter gapor aﬁ&&’f@m gB’é’r i on
in which only the second coqling heat exch er (9 Qper ates.as an
evapor at oradWrPtFP%@emﬁ’t‘tr@auao)i H‘ﬁgél?e ToaRYy ﬁ@e"radgﬂfo“i ;hegzl{ﬂﬂgltﬁf ARSSINEAPARSh e at
exchanger (93). 25 Referring to Figures 1 and 5,. th% casi.ng (10). ] )
provi ded waybese constaistnd asitg sWEehably perfoym, g epsration of supplwing dehadifiedair  angd
an indoor side panel (12) which is a farthest side 18 panel. An air
suppl y si drtoithg wony ard)an aperasiopefisunpliang bppidified ynintethedeemof t he out door
side panel (11). An air discharge side outlet ('16¥1 is formed to the bottom
left 20 the olthdor cendidonimgappqraty of @ach of the minthhianth, edgveathy asdgpelfthsi de
outlet (14) is formed in a |ower-right corner of the indoor side panel
(12), and paoblemmsolving-meanyds prajeddadrivith af adsorptionf Jement (Bh 82) apd adsater (21
corner of the indoor side panel (12). Housed in the casing (10) are four
partiti on ThHeadiesofdifionidgd apBatatu8 thkes Tinefirst pimranidt seoondhmt eWhe the Dist Hrljs 31)
are standingly arranged in that order fromnear to far side, dividing an
interior siaediced intbeaclesirstpabsh@Pway (85) wfake adiorpiidn elemehtn(8d¢82), imsistusach
of these internal spaces of the casing (10) divided by the partition plates
(21, 24, 34ntathel ih shef itk H1LTs AdborbeEBy #R adSdrBemN OHPME otifeP AR, 3hdn ¢hd Rverd
space.

25  air, after being heated by the heater (92), is introduced into each first passageway (85) of




Divisionally fornmed between the outdoor side panel (11) and the first
partition plate (21) are an upper-situdted, first upper flow path (41) and
a lower-situated, first lower flow path (42). The first upper flow path
(41) conmunicates with an outdoor space through the air supply side inlet
(13). The first lower flow path (42) conmmunicates with an outdoor 15 space

t hrough the air discharge_si outlet.(16). e flrst, cooli eat
exchangerthg 9@5“]’%“(1?@?35’%6‘3& g?eit RaIspyre & dlﬂS%}KkéJ?fPPb{be gfcf{gfnh ;fﬁ’ Oplr?r 2% i on,
the conpressor (91) is disposed to the |eft, of. a.sgac betw%en t he out door
si de panethe adsorben i repeneratedsandshe moistyg desmmbed i Biven ta e seeid@t ary danper s
(71, 72) are arranged side by side, in a lateral row, between the {irst
partition pl afle humiditsiradjustieg sepasatus pheachtaf shesg psetdem salving\gyegns performs
specifically, the first 20 rotary danper (71) is disposed to the right and
t he secondehuatidifigatitanpe huridification dif sapothet! 1s supplied lirdoprs. ThtatedoanstRer dsdper s
(71, 72) are disposed in such orientation that their respective end surface
porti @ns (eh) af mamiditp hdjestitigr epparatos qferfolves s@c operagian toft sapplyihgt frst 241 . | n
addition, the rotary danpers (71, 72) are arranged such that they rotate
whi | e bei géhuinfidigied byCivatet VipdeGemotdi@hdrefrain ipahé adsooptionl elemertAB), 82yl intbe
second partition plate (24). 25 The space between the first partition plate
(21) and {agosRCoHsh B?érhﬂiéd B sWlpiify 6@bhd iasr, Guinidified bytreceipt ofppster spaee and
a |l ower space. Each of the upper ‘and | ower spaces is 19 further divided,

by the fi %dfeg%ﬁﬁ%@ stfo%tﬁ{nyelelﬁgmgnf, $29Lintd Me rdofit. Olnt AdRkors B hahidity

Di vi si ona rmed on the right side of 'the first rotary danper (71) are

_Qi. - ) . ) . r d |

second | ot P BREIAG UPRFLobirigtd bs ORI if SHRIAE nAnh G qpRiaden ®
; i - . i i nd air

rotary, a”gfeué)&{ym ﬁ%?glrtﬂﬁurﬁ%@%ﬁpg 0{}1?{r¥orqaam%fl (oig Zg%] 8?%&)'})%{}\/\%% seco d

upper=-si td cond upper-ce ow pat h si tuated,

second Io¥]ver.- lﬁn irg(!tflc())(\)/}/npath (46). Further, divisionally fornmed on the
left sidepidiied WIQEROM: 1y danper (72) are an upper-situated, second

upper-left flowpath (47) and a | r-situated - l.ef. ow path
(48) The firQ t‘%a&*ﬂ‘[‘%?‘%% Pﬁ?@?‘@ o, %S‘e%“gbbiﬁed%e GEEfe, hE gt n‘é*‘t A
openi ngs (22), and. 10:(23). The firs ig.sige y! (&%p i '
opened ongnctﬁ)él“f"? o &gd”gi)s‘?rgngn S{ef’}?ﬂ{ g{"g i:ﬁi " 1?03??2‘13 %to a )feoeé\?h%gﬁéaae'
corresponding to the first rotary danmper. (71). JThe fir | ef § Si . ni ng
(23) whi CEP P e’b}.‘f@?ﬁgdthﬁ eraneLatEs G Segcpd Arghe t‘%i)bﬁ dbe g?at%égé?l ‘H‘g t%%lr ﬁ’#&ﬁ“g‘ft%a
position corresponding to the second rotary d erF%?Z .. The first right

si de bpenihfpdsorpsion glgimeni(8d; P2is F%tf’Po@itE"é‘ @e‘%ﬂ%s %t)‘grﬁ‘?ee each provi ded

wi th an o%l%ni n(gécl osing shutter. The 15 operation of the opening/closing
shutters FHGEES t he first right side opening (22) and the first left side
opening (23) to switch between a state in which onl n_upper half portion
of the openi nk the adornti Ieifd’é“d't i(w’tsﬁborgtﬁéﬁreé?gt‘%‘fen&ﬂé tge B?’ﬁﬁ%” F’r‘?“\k/ﬁ{sc(ﬁg’onl y
a lower half portion of the opening area is placed jn.the open state. ,The
two adsor gdPbrire|restangle-shaped sy the é?%ﬁ?a‘?ﬂj’eé“&?c&é {}QOEiaﬂ%,rg?tﬂnée1as£aﬁp§9'al
row, 20 between the second partition plat ed&24) and the third, par}‘i tfi on
pl at e (34)Furthenmorepécithe adsarption element s81a$2dr¢ft then PESeieipventpn tng first
di sposed to the right and the second adsorption el ement (82) is disposed to
the |20t. passegevayd(8Fpaiecpentd o greater Side wpfaces @f the pdspipiion elemarta(3le2) n
such orientation that their respective |ongitudinal directions correspond
to the | ongiithuatierladatetl oretieilongepfsidersidecefsthe gartition menbers (836 31M arrtheiclgsede 4,
the adsorption elenents (81, 82) are each disposed in such orientation that
one of thendisagfaceal (QUoNasl, oh thhetlidrdtand) the seomniopassqg@Bpyc B9tare opened em end
20 surface of the adsorption elenment (81, 82) extends approxi mtely

hori zont alshéller §ld@estides of tHehaisorgtion plehnt (819 82Ntvhichdite I@Aedameheshartmyed
such that these horizontally extending end surface diagonal lines lie in
the sane sfdeaiddVfthé pRtitiGieRPer(8s, 21006 thadieptndurdben@an). (81, 82) is
installed in such orientation that their respective side surfaces on the

| ongepgside 5 @cgtfsetcﬂetﬁ@%ovfef)fnnac%ﬂﬁﬁé Wik ltﬁe&%}r@&nit hviehorsS aREoptiniCire#Bf and

is formed rotatably on an axis passing throu its end-surface center. The
space bet ypen, & | 1 6t Rl 8795 bBSedsd hels PRT ickiipnnd! at e
(34) is dﬁ@? é@ngﬁﬁgﬁéﬁgagggéj%%g@%ﬂgﬁéﬁégﬁoﬁ%r s%ace? Each’ofatﬁe upper
and | ower spaces is further divided, by the first and second adsorption

el ements (81, 82), into three sections. In 10 other words, divisionally
formed on the right side of the first adsorption elenent (81) are



an upper-situated, third upper-right flow path (51) and a | ower-situated,
third lower-right flow path (52). An upper-situated, third upper-central
flow path (53) and a |ower-situated, third | ower-central flow path (54) are
divisionally fornmed between the first adsorption elenment (81) and the
second adsorption el enent (82). Di visionally formed on the left side 15 of
the second adsorptiqn, el enent (8 are an u r-situated,. third.u per-left
f1 ow pat hlgwsyl O&HH of ajrgpdhe %f?qllﬂ&ts}é’& PasRerya So(%é} is) ingreasep g, CRRPATIBEYth |
addition, the third | ower-central flow path €54) constitutes an alr fl ow
path for trhegemn@pndrcaserwéerﬁetgén@ﬁlapnmm% By 2Ahayek the gigsed end gasfaces
refrigerant circuit, which constitutes a heater, is disposed in such

or i ent at i (240} et squareeshapesk sn @hditiomite avhichwthe- epsning ares pbiheplinsh pesagewaz® The
second partition plate (24) is provided with the follow ng five openi ngs
(25-29) . (SBhereédandith pdsorbernt ghincopased argl, @2 2)resul, chie flow oplvey tairam the
upper-right corner of the second partition plate (24) establishes

COMURI Cafj}sPPashBietRon (83) s Gerecared. upper-right flow path (43) and the third
upper-right tlow path (51 ). The second | ower-right opening (26) which is
opened at a | gughe @it of MNGHoVRSireddigbMBAS thO TIBMN vElatitPf ket Weele séwdnéecond
25 lower-right flow path (44) and the third lower-right flow path (52). The
second cepid Qe“a? Wgseggs (rRfdasehille fsufiRg REftad! of Ay Wi e £ROIRAt MShelikst shes
conmuni cat 1 on 21 second upper-central flow path (45) and the

third upp 53%%33'(3&3' ﬂ,\e/rdB?trFm@g% 034761e 36 FREhsE BIREGuantifyt oORGP krafkférdiBy

which is uppe rner establishes comtuni cation between

(59) Seﬁf’ﬂﬁpr(}a" 8 e a%&ﬁa%%%c%ﬁ%&ﬁa#%% (), e,
| owner - | ef cor ne est abl

f I ow at hh‘t%fse hirveRion ma%fﬁf ¥ Bosieit 9:‘%“% aaeﬁ’v“‘ﬁﬁ ARG AE: SPERDA R YR I:ft
- 25

central ot eut vetmiesB AR tes e o %g@tﬁicgg SRR e S BB

| over - | ef 29 ded i |

The. oper atil U8 167" HerheGyaah dreboainer o fiebiE) of ARt Bt afhelpioh' °

upper-ri ght? Oﬁe i (25) the second | owerri ght opening (26), the second
central of€HI® &(1 t he second upper-1left opening (28), and the second
-l ower-1left oenln w tc en a comuni cating state and a
shut-of f & g@klﬁlb&@’;}“ﬁm(?s 74) are arranged side by side,
in a lateral row between 15 the third partition_ plate &34 and tfhe fourth
partiltion pl aﬂgwgll) is N sehegpatic; peTengciiye Vigye Qhﬁi"’l“tg raBtﬁtr JpesErple O (3BT

di sposed to the right and the _fourth rot ar darrper is disposed to the
| eft. The cpuditiening appaseiipegcerdingsto azirg ‘é‘iﬂ Ii’rﬁse%ﬁwe%tl“?”ent ation that
their respective end surface portlons (75) face in the direction _of the
third partiti &iguse 2 é @3sphemphic RGELFPEGLHIE, VieWe Shayving 2 detapie dampers of 1hy ayy o
arranged such that they rotate whil e bei n% in 20 contact with both the
third par tconditinipg aprargtas sccarding todhe Gt embpdimenti on plate (31). The space
between the third partition plate (34) and the fourth partition plate (31)
i s divided i nfFguan 3uippeschematecperrreciive yigwr shavdog an Bdsaiptm elsmenipplethe Aird

| ower spaces is further divided, by the third and fourth rotary danpers
(73, Z&), conditioning @ppaatos 'acmsdingwtbe fiest embodisnentfi vi si onal |y fornmed on the
right side of the third rotary danper (73) are an 25 upper-situated, fourth
upper-right fIFopurpat s @6@pgramdtypidatiyeshosiingiatiecipalf parts bf [thevair- conglttonidgow
path (64). An upper-situated, fourth upper-central flow path (65) and a

| ower - si t%bﬁdt,us acé’ozdlhgwtﬂa ﬂrg\mboam;nal flow path (66) are divisionally
formed between the third rotary danper (73) and the fourth rotary danper

(74). Divisi O'Fi'%drE § & B &xpRdéd Perspdctive vilew Aeséribend aUfirsh op&ratidry ddangetie (74)
are an upper-situated, fourth upper-left flow path (67) and a

| over -si t %Bﬁqldxﬁ&t'ghrbﬂe&\f‘ﬁé rﬁ(?'dcetoff th@"ﬂlrp@éﬂalt(o@mg apparai® Q&bfcﬂn ?d tHet fire

plate (34) 1s provided with“the follow ng five openings (35-
25  embodiment;

(o))




The third upper-right opening (35) which is opened at an upper-right corner
of the third partition plate (34) estalli shes communi cati on between the
third upper-right flow path (51) and the fourth upper-right flow path (63).
The third | ower-right opening (36) which is opened at a | ower-right corner
est abl i shes communi cation between the third [ower-right 10 flow path (52)

and the fourth |lower-righ l.ow path (64).,The.third central. openin 37)
whi ch is openfd8uigt6 &na%g‘ﬁ’i?‘{eéeﬂﬂ F“é@‘éiﬁ%’i%‘é@”%ﬁﬁﬁﬁq RGBS l\f\}é’gﬁhé he
third uppercentral flow path (53) and the fourth upper-central flow,path
(65). Thedehumidifiggsinsr opesgtingopeds Athesrly copitoning a Eﬂa%"féﬂg & o fiysks ¢
corner establishes comruni cation between the third upper-left flow path
(55) and e¢meodimentt h upper-left flow path (67). Finally, the 15 third
| ower -1 eft opening (39) which is opened at a |ower-left corner establishes
comuni cat i onFigetewBas anhexptddied cherspaetivel wiew @d¢sonbipgtah firss @peratian tdwaing ghie t h
| oner-left flow path (68). The third upper-right opening (35), the third
| ower 5r i ghimidifatiog opafaling tiiedet bf tit sieronditioning ripparaB7jceotdiveg tdithed first
upper-left opening (38), and the third lower-left opening 20 (39) are each
provi ded yhbddiaen©pPeni ng/ cl osing shutter. The operation of these
openi ng/ cl osi ng shutters enables the third upper-right opening (35), the
third | over- rF%bPe PRERN BEb16RR) perbpeetivdiViedl ERBIibIAL a0REHINEpdration durlig thei r d
upper-1left opening (38), and t%e third lower-left opening (39) to switch
bet ween ap,comnicatdpReht i Won@tibnmigdpparatiteadcorting) td dhd ifikdton
pl at e (3151&?5 prol\gﬁddgg&&ﬁéﬁhﬁﬁagéﬁ gl\ti/]mwr?g&tvm gper%i ngs (32) a@nd 25 (33).
The fourtgmg&ggltemsi de opening (32) which is opened on the right side is a
circular opening Which is forned at a position corresponding to the third
rotary danper(7 T . i enl i L ened
s Figrd 2 152 SeprihL AREES ehibhicaly P BRETILY rfidonghiD fchubch 8

on t | eft s circ d at a position

ding t he f. h kot 7 ' j
openi ng. ( P Ll GGl ety LoRE e Tohocs R 3t B BRBESHERG, |,
anabl os. ¢ s AL A SoEt vitor adaeP e iy BB oh AR ERE T our O Lot Si g

[ 33 itch t . tate.i n.which.aonl ti
of "t he open nbiEIFeLS & freriBaruB gL Pl e SR itk R, )

a lower h

| f portjon_of. the ning.,area is placed in the open state.
Di vi si onaﬁ?ﬁfleﬁgmir@ﬂ 068{?9\%§Hfﬁ‘ﬁg‘mftﬁﬂ}hf)ﬂmbeﬂ’ti tion plate (31) and the indoor
side panel (12) are_an upper-situated,. fifth upper flow path 1). and. a
| owerlsi t uat e§18vrs fdnis) prpeé\/ PEBFPEY V62) .Sl%?'}‘fégfq"f f‘ﬁg‘lﬁfﬂbeﬁ’?f‘?fow B4t h

(61) is brought into conmunication with an ipndoor ace by. the air

di schar ge c@RdIEONIng apparatus @CCW&W%%CW%@FBW&& F(%Sfj‘y’i%e‘m"&vi ded with
an air discharge fan (96). On the_ ot her,hans, thﬁ'ffi fth | ower fl WE th
(62) is broughisuwaid icasingrm smicalyshowinga delygydificptivnsopgratingmgfs o ﬂ'ﬁpl y
side outlet (14). The fifth lower flow path (62) is provided with an air
suppl y f asircosditignias aprasetymaccorting hp sepond epkadigient; 15 (94). RUNNI NG
OPERATI ON Referring to Figures 4-8, the running operation, of the )
above- descr i b&iguag 13 son diagraontypigallp shewings wmigifisationgpsratinggmods gfthe air
typically shows portions between the second partition plate (24) and the

t hi r 2@ar tconditonipg appargtgsiyconiding to thésecond embodimgnt; 20 DEHUM DI FI CATI ON
OPERATI NG MODE As shown in Figures 5 and 6, when the air supply fan (95) is
activated i n Fhgred#ism diHeimatit iperspegpiae aiéw ghawidg an adsaipiden elementsaccanding | nt o
the inside of the casing (10) through the air supply side inlet (13). The
out door aité a fir@wsodificatibh esdmple of andiher enibedimers of theppeesefi ioverpmnh (41). On

t he other hand, when the air discharge fan (96) is activated, indoor air 25
i's taken intoFifige 1834 8 eciinatib Pepedtive viekd shdwing udfirst inember oftthe aisurpiorsi de
inlet (15). The indoor air flows, as second air, into the fifth upper flow

path (61) .eldirk S8 1Ne HréttnodififRnickample of Ak dntfbdihed of Tigieé M;ai n a bal ance
bet ween the amount of air to be supplied indoors and the anount of air to

be di g¢har ged Ffi%.gén f(h‘?ﬁ raoQéﬂeﬁ{ghgn%ﬁité@ﬁv@fviwtsﬂ@%ngahr secBfE MmémberSof iR

first air is nmatde equal tot of indoor air taken in as the second

air in the 00N SIARGEN I Imifst HOBHChE AN ERAhAPBEhEEMBodiment of Figure 14;




5 Additionally, during the dehum dification operating node, refrigeration
cycles are carried out in the refrigergst circuit, in which the
regenerati ve heat exchanger (92) operates as a condenser and the second
cool i ng heat exchanger (94) operates as an evaporator. Stated another way,
no refrigerant flows in the first cooling heat exchanger (93) in the
dehum di fi cation operating npde. And, the dehum dificatiop operating de
of the air mgmdmlsaﬁpwaaﬁwafsa@qaweivse%ﬁwmma%rm@ﬁégqm%0?@ F@Pn‘gﬁd
second operations in alternation. Referring to Figure 5, the first

oper at i onmodifichtéordexampleiofithe embedimeptofdiigurg 1dode wi Il be described. In the
first operation, air is dehumdified by the first adsorption el enent (81)
and, at the sBigereti8msa sthenaidgerdpectiveofiew soveiag enatherdsisonptivn aleieahafithe ( 82)
is regenerated. In addition, in the first operation, the second upper-right
openi ng (gednd mbdifceianekaidpleefthe ambodiarennef Kigutk 14and t he second | ower -1 ef t
opening (29) are placed in the closed state in the second partition plate
(24) . sFurt herppaf, 19 ke dhemdti¢ peBpective Wiewd pieswing stilB @hoththadsbiptiod elepmek - | ef t
opening (38), and the third lower-left opening (39) are placed in the

cl osed st gt e kébohlendditidatloR Bkdnipile OPHRI AR dinRdt of FiBukPREEnd1al f portion of
the first right side opening (22) is in the open state. The 20 notched

opening (77) Pi%u?ehﬂ) fs4 §éheﬁfa£ie[&>§rspﬁaems@rviéd éﬂ?\gia%%rﬁ:ﬁﬁ&egdsléﬂﬁilantéfﬁﬂeﬂt tofi S

| ocated | ower right and opens econ r-right flow path (44). The

second | oyre dng%ocﬁgﬁgfioﬂlgﬁértgﬁ%: o?fthetéﬁ?oo?lﬁﬁgém%frpguw jaon plate (24) is in

the communicating s s state, t alr, which has flowed

o oy ST WBERAEARSR B AREION LS (55 L T
-1 . 2 44 : . . i . i (2 i
P RN s T W R 5,
R AN BTN R RO R e W

such that it is.loga)ed,ugper right and,opens to. fourth u r-right

fl ow path re%ég,.sff?ﬂg’ %rﬁ?rrd‘%\%)ﬁbé‘pg ?’?eﬁﬁtﬂ g)pe%f‘ﬂde”(@%gquaﬁ Sf#f(i ?%‘i"ﬂ%@%ﬁ%m £i on

plate (34) is in the comunic¢ating,state. . ln this stat 5 the secopd, air,

Bhi ch hasMERBEIPEFE (HDET s (IOHEL pHER 1 BN p s ST > CEOB G GFBID b ne

fourth right side opening (32), the inside of the third rotar er (73),

the fourt And,pisar side é%’f quge&\(mpﬂ%"t“l’f‘s(r@?}‘,"e andhe dravings, eferradeato. in; %‘F\&o Bng

(35) in that order, and then flows into the third upper-right flow path

(51) .15ThedesgfiPd@n.y adj usting si de passageway (85) of the first adsorption

element (81) is 10 in comunication with the third lower-right flow path

(52) as WEIRSEEMBOPIMENTHOFINYENTIQNnt ral flow path (53). The cooling

si de passageway (86) of the first adsorption elenment (81) is in

conmruni cat i onAwi i ¢anditioningd appssates racegrding| wwaphish emppgirgent el theggrefenth t he

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

adj ust i nginyenopissoxgasiaictqdss)to eberatreswitchably betuesnp debmmadifigatinn gepatings  n

communi cation with the third lower 15 central flow path (54) as well as

wi th the ntdedinupplich | edtsidé | g gebumidifisy . amthecooled| ingupplird pedavsscandy a( 86)

of the second adsorption elenment (82) is in communication with the third
20  humidification operating mode in which outside air heated and humidified is supplied

indoors. Furthermore, the air conditioning apparatus is provided with two adsorption
elements (81, 82) and is so constructed as to perform a so-called batch system operation.
Here, an arrangement of the air conditioning apparatus of the first embodiment will be
described with reference to Figures 1-5.

25 As shown in Figures 1 and 5, the air conditioning apparatus has a somewhat flat,

rectangular parallelepiped-shaped casing (10). The casing (10) houses, in addition to the



upper-central flow path (53) as well as with the third lower-left flow path
(56). As also shown in Figure 4(a), injghis state, the first air flows into
the hum dity adjusting side passageway (85) of the first adsorption el ement
(81) fromthe third lower 20 right flow path (52). During the flow through
the humdity adjusting side passageway (85), water vapor contained in the
first air is adsorbed into the adsorbent. The first air dehumdified in the
humi di ty @ adworpipnselamepiss@agSdhyfopsmtaty| dampearn(tl,t e Thi T4, awbarsieglet r al
flow path (53). On the other hand, the second air flows into the cooling
si de passmifegesant (cB6Yit.ofDisgrematitit irepgeseadtion pf therrotirg demperé §1)-74) ronitted t hi r d
upper-right flow path (51). During the flow through the cooling side
passagewain Kigig,1. t he second air absorbs heat of adsorption 26 produced
when water vapor is adsorbed into the adsorbent in the hum dity adjusting
si de passageway sh&f in Fizare 2coedoaty danipr (1475 compies anaat soffagelseipg i on,
flows into the third lower-central flow path (54). During the flow t hrough
the tRirdeispweape@nfikeé! a féirtipatiic( 8 . a t p&ipheGPNHdA ﬁoﬂ%ﬁs?%gt BLRK@Rg t he
regenerative heat exchanger (92). In the regenerative heat xchange%
(92), the W ' i f & d
bsoy bs TEar o HLB bR S ONEIFRILT, TR R SRRe felldtTSE  ThOBREReREC, |
the first Is t i e (92)
GG PR EARTE s ol 88 o HEpd FTRRER G PG SO ROIRLs

i s introduce I'ng” si de passa
second adgQk:pt. I ) . s IN [ ust i si d SS way
(85t ho 3R0RghAN, EBREE e Aliphera i BT o Bsionine 14 o el BRBERYE! S
vapor is gesorbed. from.th dsoy ben n. ot he rds, .t,he adsorbent .is
¢ cgener at 1 Shdaitace patin (1 15 A58 Potsbedy A6 PpIebil PiTE Of d¥oFReNTiert Bygon
toget.her w.th e second ai into the.fhird upper-left flow path 5).. The
t hor d8cent1shfnd B Pfige 53 obthetbhesl Sidporion ¢ RhiopcA Rothsd obang 6 DRE 15
comuni cating state. The _notched opening (77) aof the fourth rotary danper
(74) is o‘t}'ﬁé \eBrdamasy (9§-a€)-i &E? Eotpry d3mpgr &ap‘}s}) 1§ foymed Apdtabbetioundan pus
fourth upper-central flow path (65). A lower half portion of the fourth
| eft si deP¥p@Bithrgugsthe certey ﬁfttﬁ‘ﬁén%%ﬁ‘céi’%'@ﬂ (19-this state, the first air
dehum dified by the first adsaorption el enent &81) gasses t hrough the third
upper - cent r al AF SBoWpa Figuse P, theradserption element 81, §3b4 fymed by antaliernaging t h
upper-central flow 20 path (65), the inside of the fourth rotary danper
(74), andlaigatiog fifiat plate-skapgd flapalatengembery (83) andawvavereheped eorangatedPIate ons
into the fifth lower flow path (62). During the flow through the fifth
| owerl5f | omephers (BéR) The B mlate snemahier ($onsitutes o mettangular platerslthped partitign heat
exchanger (94). In the second cooling heat exchanger (94), the first air is
subj ect edmembpe afddisiermlygtheflat iplatememer 83) iseractangleehaped shaving longertsites
refrigerant. And, 25 the first air dehum dified and cool ed passes through
the air saupbshortst didepand the 1¢rgth ofithe losges spdes (b is teliwertke length of the shorter

sides (Lz). In other words, in the flat plate member (83), Li/L, = 2. The corrugated plate

members (84) are laminated in such orientation that each corrugated plate member (84) is

20  out of alignment in the ridgeline direction by an angle of 90 degrees from its neighboring

corrugated plate member (84). And, the adsorption element (81, 82) is rectangular

parallelepiped-shaped or square column-shaped. In other words, each of end surfaces of

the adsorption element (81, 82) has the same rectangular shape as the flat plate member

(83).

25 In the adsorption element (81, 82), humidity adjusting side passageways (85) which

are first passageways and cooling side passageways (86) which are second passageways



27 The second upper-left opening (28) of the second partition plate (24) is
In the communi cating state. The notched7opening (77) of the second rotary
danper (72) is oriented such that it is |ocated upper |left and opens to the
second upper-left flow path (47). A lower half portion of the first left
side opening (23) is in the open state. In this state, the 5 second air,

whi ch has fl owed out of the second.adsarptian el enent 2 sses .t hrough
t he t hi r ceregpasionadlytformesynpliematign yn ﬂreﬁé'%?é‘%% Ir ‘;98r°-f|(*€? ﬁét&ﬁ%ﬁi%n%),
the second upper-left flow path (47), the inside of the second ratar
danper ( 7(8p) anchthe erarigatedtplatefmembere ($heficiig gash)othes acrpss thy EFéP?Ctléiﬁé%% hen
flows into the first lower flow path (42). During the flow through the
first | ovwdatef membprt (83).4d), the redsemption ¢lemant giak,sé?g), tthe Sumidityoadipging; side
cooling heat exchanger (93). At this tine, no refrigerant is flown

t hrough thesdgewvays (88)| dra@phest omxsileasugfaces( @8Yhe Inogersidegidg oftthe flab piatel ai r
just passes through the first cooling heat exchanger (93) and, therefore,
nei t har apsAbBS (88) ahd, kar éikeshdrdand, theeoekig eide phisegeenysr(d6)are qrassken
through the air discharge side outlet (16) and is discharged outdoors.

Ref er ri nggih O siikfdé Bn the dhbReSH8OFde QP tHedldt PatOmeinbersq 83\ NB6th fai suafaceost the
operating node 15 will be described. Contrary to the first operation, in

the Seconﬁat%?th?ﬁén%&r () 'thdt $a € e st fik e s dtink RRleR6AREWALSBS) Mid Dsurflcement

(82) and, at e sane tinme, the adsorbent "of the first adsorption el ement

(81) is rﬁ?ﬁl@e&%ggte? ?g?é?‘ﬂ{tih{gegg%%id?sﬁogé‘d Hehe M nfdeS @d(ihﬁﬁhg didepRepRAdy

| ower-rig openi nd ‘central opening (27), and the second

upper | of e SREOLIGLA S ALl 838810 B ki pRROONE: hoPAShl AoRlcHE SifcE)

Furt her nole upper-right opening ( the third lower-right
OpenI]trbg (g )aetoZipeqicgnh&c g‘ﬁgre(jregi&%rcétleleafr}la}plpeeﬁye&g (39) are closed in the third

partiti on®pt

The refrigerant circuit mentioned above is a closed circuit formed by piping
connection of a compressor (91), a regenerative heat exchanger (92) which operates as a
condenser, an expansion valve, a first cooling heat exchanger (93) which operates as an
evaporator, and a second cooling heat exchanger (94) which operates as an evaporator.
15  Diagrammatic representation of the entire arrangement of the refrigerant circuit and the
expansion valve is omitted. The refrigerant circuit is so constructed as to perform a vapor
compression refrigeration cycle by circulating a refrigerant charged therein. Furthermore,
the first cooling heat exchanger (93) and the second cooling heat exchanger (94) are
connected in parallel in the refrigerant circuit. And, the refrigerant circuit is so constructed
20 as to operate switchably between an operation in which only the first cooling heat
exchanger (93) serves as an evaporator with no introduction of refrigerant into the second
cooling heat exchanger (94), and an operation in which only the second cooling heat
exchanger (94) operates as an evaporator with no introduction of refrigerant into the first

cooling heat exchanger (93).

25 Referring to Figures 1 and 5, the casing (10) is provided with an outdoor side panel

(11) which is a nearest side panel, and an indoor side panel (12) which is a farthest side



(34). An upper half portion of the first left side opening (23) is in the
open state. The notched opening (77) ofilsthe second rotary danper (72) is
oriented such that it is |located 25 | ower | eft and opens to the second

| ower-left flow path (48). The second | ower-|eft opening (29) of the second
partition plate (24) is in the communicating state. In this 28

comuni cating state, the first air, . which has fla into e filrst .upper
f1 ow pat Hapgl1)An g SupRly s dﬂéh(feﬂés fqr?’g‘g & %qpp%elr-a%ﬁgggﬁ?rn%ftp%gytfi O@Ihse'&l‘?onsi de
of the second rotary danmper (72), the second |ower-left flaow path (48), and
t he secormntlo(dd).- Aex 2ir disehargg side Putlet(16) 1t f%me‘gﬁq th&rRP“loﬁbl?%f ?fgﬁé Oflf‘PPB2 t he
third lower-left flow path (56). 5 An upper half portion of the fourth |eft
si de opensidegpandB{11).s Onrthe bthenhand, an ait supphhsideoutist €b)dp Emeg in 7 lowesmighhe
fourth rotary danper (74) is oriented such that it is |ocated upper |eft
and openscdriertdfahé tndooh sidepanell @2), ahtl aw aiadischas) sidairdet: (5) i fopped i an ¢
opening (38) of the third partition plate (34) is in the conmunicating
states | myppet-feficamatifeid indgorssidetfanel(#2). second air, which has flowed into
the fifth upper flow path (61), passes through 10 the fourth left side
openi ng (33), HbinRdiinshdlasitly (10pafeduiit partitddraphtes {2he24, 34431). tThesé partitibn
upper-left flow path (67), and the third upper-left opening (38) in that

order, an 44098, 31)iaPe btaRdihglY fafraigaan tha forddrlfotn padrho faSside, Aividing ti me
of swi tchﬁﬁgg@dm the’ fii)r st opelr%]?i on %Hg the second operation, the first

adsor pti Oé}hgnkeﬁgfgkax.fe%)th@ | éﬁlﬁgﬂf Lo sedisQtiBh] PR 2&di6SE RacH S2thesd iater i at ed

cl ockw se rve to 4. And, the humdity adjusting side

passagewa %{:gsggf ) cwﬁ%ﬁiﬁ o d?&’gﬁ]h%tﬂggglio%' i leﬁ 84) 3&,531'? s RARBLVRRET On

with the | OWer - ow p ( as we as wth the third

upper-.central flow path ? The.cooling side passageway (86) of the
secor}é) ad@{,‘}g‘{?%ﬁ?éﬁ%ﬁéﬁéé %‘5? gcel'n comuni cation with the third

(55" 1 adai DroohatieRrhed Bed5es yRootidc? sidsbahl (1) aft e e aon et Dot !
TSt o on S (B AU B s g
(1) 11 RetBdfmmniheieorprer PRV (o Fomgpishics S Sdfdosh, Bt phvBg fec ™"
Froure 4( BT Supelyiesmise (08 Thefrs Jobe i prd @21 segmoRisfet il B SutiNtot i ng
£ b R
adsor bed dispesedHa they Eﬁﬁﬂfé’f‘ﬁr.ﬂ"?’ﬁégﬂt’ﬁi(f‘@t ]éiqddﬁ‘éﬂuhﬁediompé?fs?rn@h@ ({ﬁ’ﬁfegi {Oy

adj usting si de passageway (85) flows.jnto the third_.uppercentral flow path
(53). 5 Mhelefiiof 8 spadedetieesthe awﬁlowwapﬁlt(allﬂ@ t@%érﬁg ﬁw@PHBa‘&é@‘a\gemy

(86) of the second adsorption elenent (82) fromthe third upper-left flow
path (55). Dufhagwe metary dampess bilgA2) tre aéraaqunsgdes'i’bﬂ@dﬁdgéggfé%i\yo‘t’as%ﬁ“}’e?‘he
second air absorbs heat of adsorption produced when water vapor S sor bed
into the sasnsbpartitiom plabe(21)enditheyseernd partiting Ripted2PaIarseiRagigally) therdiat
second air, which has robbed heat of adsorption, flows into the third
| ower 2@ entrotaty damper (71) is disposed to the right and the second rotary damper (72) is disposed to

the left. The rotary dampers (71, 72) are disposed in such orientation that their respective

end surface portions (75) face in the direction of the second partition plate (24). In

addition, the rotary dampers (71, 72) are arranged such that they rotate while being in

contact with both the first partition plate (21) and the second partition plate (24).

25 The space between the first partition plate (21) and the second partition plate (24) is

divided into an upper space and a lower space. Each of the upper and lower spaces is



10 flow path (54). During the flow through the third | ower-central flow
path (54), the second air passes througlk 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 el enent (82)
and the regenerative 15 heat exchanger (92) is introduced into the humdity
adj ust i ngfusthere dpadesadowthe figb)andfseconsl fotaryt dampess §71,072)elivtnethree( &Lhionsi n t he
hum dity adj usting side passageway (85), the adsorbent is heated by the
second ai Divaniohallyfoemedemithe, rigitisele of alpofirst sotatystaniped(71) ara arheppedsiowdbehnt . | n
ot her words, the adsorbent is regenerated. The water vapor desorbed from

t he adsordeeoid Gppenaight flowtpaet (48) bhd & heweresitonddasetond lotver-tipet fldwW bakh (44).
upper-right flow path (51). 20 The third central opening (37) of the third

par titi onDRligémlliy3imed betwdeNh€ BraTLIBIafR HhmMPerS(72) @nd THEEscABAE RREyORSBIYRY
(77) of the third rotary danper (73) is oriented such that it i$ |ocated

upper sl ef g728ngde QRERSpet-Qirddied, f Qb ug;gh?%nﬁﬁnﬂ6\ﬁ|3p2a;tﬁ USPRAd a( BRer-siudrQer

hal f portionh of the fourth right si openi ng ( i's’in the open state. In

t hi tat fd i iaqi T thi el t

(82) pass e bhRoieh ol Paitie) Fahal dhioraly BMA CPIBIAYE AL, |
tral j 7 t P t I

i do. of MePY Fotblamp A CHE o HBESiHALE onk Bfr R MRTDRAIED BT g

(32) in that order nd .t hen i he fifth lower flow path (62).
Duri ng thgwfef'gwat?%q*Sg‘@?dﬁ%‘gerflf#l% %a&}\n}}éf“;h ow path (62), the first air
passes throu t pe . second cool ing. heat. exchanger. (94). In the se d
cool i ng heat gﬂ&%ﬁ%é’éﬁ'{"@dﬁ?&t(h@g‘ﬂR’g‘f'd%a(&inﬁ tﬁ% @EP&Y‘@%F@B OtPSmH%safﬁSﬁBﬂange
with refrigerant and | iberates heat to.the refrigerant., And . the firsf air
dehurtai 1{2% e fighreht 519%wgnw&ﬁ%&bwmqbewaqnengﬁawﬁe %Q sige$ @tciguley and
is supplied indgors, The second upper.-right opening (25) of the secaond
partiti onolﬂﬂnéﬁgef%(‘?ﬁ‘j at g ppﬂﬂ%éowmpw thegfiist ety dempenoildndhe dsgdeing
(77) of the first rotary danper (711}’ is oriented 10 such that it is |ocated
upper ri gHee apening @3y whichiip epened Op dhelsBsideris g gircylprppepingformaeshat agosisiar
hal f portion of the first right side opening (22) .is in the open state. In
this st aterespendieg inihe speond\iptaphdamper (7 Bwebheokist Gghtiside gnening Gaksandohe on
el ement (81), i'ga$ses through the third g{gper;ri ght flow path (51), the
second upPest left gide epemns 23 ate, eadheproxidsd dwith par ppesting/¢lpsing shutter( 43he t he
inside of the first rotary danper (71), and the first right side 15 opening
(22) 15n t eparatinndefy the ppening/closmg phutters enatlercthefirsit right sisle dpening (22)hardathy .
During the flow through the first lower flow path (42), the second air
passes t hfitstibgft sideeopentng (28ptsl $witphrhstweessacttata gewhichInly ax upper balf postionrod
refrigerant is flowing in the first

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.
The two adsorption elements (81, 82) are arranged side by side, in a lateral row,
20  between the second partition plate (24) and the third partition plate (34). More specifically,
the first adsorption element (81) is disposed to the right and the second adsorption element
(82) is disposed to the left. These adsorption elements (81, 82) are arranged in parallel in
such orientation that their respective longitudinal directions correspond to the longitudinal
direction of the casing (10).
25 As shown in Figure 4, the adsorption elements (81, 82) are each disposed in such

orientation that one of the diagonal lines of the flat plate member (83) constituting an end



cool i ng heat exchanger (93). Accordingly, the second air just passes

t hrough the first cooling heat exchangegy (93) and, therefore, neither
absorbs nor |iberates heat. Thereafter, 20 the second air passes through
the air discharge side outlet (16) and is discharged outdoors.

HUM DI FI CATI ON OPERATI NG MODE As shown in Figures 7 and 8, when the air
supply fanéh(q%) is activated in the humdification operati n(lg node, . out door
air is tawedcs ofthe pdsorptiny ddemesit (8h82) sxtends approxinaely horizemallyj In addisiony si de
inlet (13). The outdoor air flows, as second air, into the first 25 upper

f | ow pat rth¢ adjorpt@m elementsH{81, $)radc amhugedt such shat thiise hhrremaltyaext¢rgling e
activated, indoor air is taken into the inside of the casing (10) through
t he air dusfabmdigeoml diees h¢ @t thelsaine straight lihe Furtleeomors, eadhl aslssrptias efenrent ai r,
into the fifth upper flow path (61). Al so, during the hum dification

oper at i ng8upP8D),is iristalled &1 surh@edntatichthabtheirtrbpectivelside suffacastonaheé loniger-§ide be
taken in as the first air and the anmount of indoor air to be taken in as

t he sgcongdeiheredf forfibgleped Ghidtining M&hé SABOBirdHion VHAGE farfnell RetafaBlEorgn HHe one
described in the dehumdification 5 operating node. Furthernore, in the

hum di fi c‘gaatsgiggnt}%@%}ﬁw &Hd-PESe cdn®drr 1 geration cycles are carried out in the
refrigerant circuit, in which the regenerative heat exchanger (92) operates

as 2 condens ofnaged Binlb e SORIARIAAIEISDAATe 6FraRRAAS (9 10"

evaporator. Sta anot her wa er ant ows In‘the s ool i ng

neat exChAUAEH if34h hibd MacCutlel Ul LA Bt OPRLUE00 P Srcr Afles i

hum di fi cati on operating rcondi troni appar at us
per f or med r ating. first _and second operations.i p.alternation.
et er 11 ngrenet SOAR SAnt Hthnd Ao RE RO AR Bhdra oty Bl TP sl
oper at,i ng de will. be described. ln { fir operation, akr i m dified
by 110 1 oBR Koty diyomely Ere e rahisih oF IneOfR B ripn ek (BHGHE
adsorption el enent ._adsor bs ter v .15 In addition,. in the.first
oper at 1 orth UpREr Steastd] igdposrrast HomeartRSDoaa osR 3Bt ik ot
opening (26), and the second |ower-left openin 29 e ¢losed in the
second paﬁ?‘%’ ﬂ’?@’r@&-aﬁ%u@%}s}tump’ﬁhgﬁ r‘t‘BP%',"PePH%l f?‘ﬁ’s P I(g d ;3 Igwer-gitnatgda g
(36), the tgi rd cent rfl openi n& §]37),, and the third upper-Ileft opening (38)
are cl osedrd foprescentgal flogs path (Sdh aps) divasiqnally formedagetyssm the, first adserption of
the first left side opening (23) is in the ogen, state. The notched opening
(77) of t#emetd@hhanddhe sscond pgearptiomelement (821 nPiwisianadly formad qn the def} sidat ed
upper left and opens to_ the second upper-left flow path (47). The second
upperi3| ef ¢f the 8950Rd adspaptiosy element {8P)oare ap ypperrsityptedy| third upperleft Bow patih¢5S)
communi cating state. In this state, the second air, which has flowed into
the firstandghlawerissuatedt third awer-igf flove pathr G6)hIn pddition, dhe third) loper-senieal
opening (23), the inside of the second rotary danper (72), the second
upper - | efflow path (54) constitutes an air flow path for regeneration. The regenerative heat
exchanger (92) of the refrigerant circuit, which constitutes a heater, is disposed in such
orientation that it crosses the third lower-central flow path (54).
20 The second partition plate (24) is provided with the following five openings (25-29) .
The second upper-right opening (25) which is opened at an upper-right corner of the
second partition plate (24) establishes communication between the second upper-right flow
path (43) and the third upper-right flow path (51). The second lower-right opening (26)
which is opened at a lower-right corner establishes communication between the second

25  lower-right flow path (44) and the third lower-right flow path (52). The second central

opening (27) which is opened at an upper center establishes communication between the



32 flow path (47), and the second upper-left opening (28) in that order,
and then flows into the third upper-lefgy flow path (55). An upper half
portion of the fourth I eft side opening (33) is in the open state. The

not ched opening (77) of the fourth rotary danper (74) is oriented such that
it is located 5 |lower left and opens to the fourth |lower-left flow path

(68). The third lower-left opening 9) of the thir artition_plate (34)
is in thesecoRthipneEsentra flowanagh (45) al@%ﬁ@ t@l{i&l@?erﬁﬁ%ﬂarl' path H%EFWCH&
flowed into the fifth upper flow path (61), passes through the fourth |eft
si de openuppgr-{SBypeninige(28hwhith inppaned at uppnerdest eprperrstablishes zammunicatienur t h
| oner-left flow path (68), and the third |Iower-left opening (39) in that
order, anbettvhem tlid savend nippertlet flow rphth (4B &@ thef thirfl| uppeptefin flowopath TRS).

hum dity adjusting side passageway (85) of the second adsorption el enent
(82) is iPinglymthei setbhd owei-fefit bpertifg r(@9) ovhivh liefopediddont paldwefbd) camenel |
as with the third uppercentral flow path (53). The cooling side passageway
(86) af thRab¥BRANELAEEMCHINOBetGleenTely sécBad 1bwer-leficlownpatic ¢48)candvehe thirdhe
third upper-left flow path (55) as well as with the third 15 | ower-centr al
f1 ow pat higarbleft ﬂ@wzil,qg{(tskpn, the humdity adjusting side passageway (85) of
the first adsorption elenent (81) is in comrunication with the third

| over - central rfd QUtna! Gpsﬂeg-ﬁ‘i)gh@%g%hé @8), Whi NNet B 1dWerSighPRIPEnib U26), fthew

path (51). The cool 1 ng si de “passageway )(86) of the first adsorption el enent
(81) is i j ' ' i L 20 | o fdl )1af@S
wel | a5 wReh™ BRteh Bpi ). Wk Sftohif ol SheiEH (18] ald B -REn Jwethcf
Figure 4(b),.in is state, t fif jr.fl i h u di. 4 pusting
si de pass¥ (%9553"3 81"‘81 Rléovécl;ego%ﬁh zatqs reB{nrg{)c(rPlggz'}geBrrLu%teP'( gl'i{% (?Bregé%t()%‘hfe % ird

| ower| eft flow, pat.h 6). During,the fl.ow thr.ough the 1.6t ] i ng

si de lﬁ)ass%fé\}\%éaf’%% ,(SE‘\’/\%?%Fnﬂpéeﬁgﬁ}'e SE5Rng, ?Pé’(ﬁr'f'ﬁh{t een%nlgrég ﬂ]atﬂf’, slgcso%gc]g‘%%ljbed
into the adsorbent. e, first air dehum dif,i in the hum di.ty ad] { Ng
e passHEBVERPESO Bhserone it TR (gfapd ecef P RicdpeRilerBbhas
33 On the of her han th econd agit flo into the cooling,.sid assageway
(36) ot 1 A Sicestanlastarged GRonne Heih to Bty FRpehE PRPMINHRE SHERRE AL ow
path (55). Durjng the flow through the cooling side passageway (86), the
second ai Phu P& heat of adsorption produced when water vapor is adsorbed
into the adsorbent in the humdity adjusting sjde 5, passage 5). The
second air, whhe v EaysBBwers{das ¥ﬂfar§6§6‘?ﬁ§gistdf‘?,q’yf51‘ pﬁ%gr%@{%?quyn

| ower -central flow path (%3. During the flow through the third )

| owerLScentheshird paition piatg G4) and the fowdlh pertitien piatec@dl  Meretngrifically, the third
regenerative heat exchanger (92). In the regenerative heat exchanger (92),
the secontptanyrdampes(13) icdisppsed thibg righy anhthg dourh 1otary damper, G AL 1S EpOsRIt8r bs
heat of condensation of the refrigerant. 10 The second air heated in the
second adthsr Jefi oThe| wotasional( dampessd73:n24) argedispased Ve wehtorioptatanghat the) s
introduced into the humdity adjusting side passageway (85) of the first
adsor pt i orespéativerend §@face portions €79 dagednithe disgetion phidie shiskpastiiempletedp4) d8)

t he adsorbent is heated by the second air and, as a result, water vapor is
desor bed fddition,htbe adwor dempers [(A3,074)earevaorarged such thalsthepantatd while heingriat ed.
And, the water vapor desorbed 15 fromthe adsorbent is given to the second
air ad, aentactrvethibdth thethird panitidn alate (34) hndhiheiféurddpartitien sleted@t). ai r

hum dified in the first adsorption elenent (81) flows into the third
upperright fl @he ppdch bebulgen tHé ehitdhpartitionpplete-B#)pind thp doirttgp4r869n piftet (3&) ishi r d
partition plate (34) is in the comunicating state. The notched openi ng
(77) of tRRiddA Meb bRLPPY aBPend & 18Wel Spaee.i EuCRGf 2R apsdt dnddbwer spaged Bcat ed
upper right and opens to the fourth upper-right flow path (63). A |ower
hal f por t ifgthepfdivill&, foQUhE Rhird 98 firtle rB§NdaRtbefs3@B, 179), iiftol thfeeOREfbrE! ane. I N
this state, the second air humdified in"the first adsorption element (81)
passes th ¥ ed ofithe FuAMBRLE HeSRird rolaP dhtber 7HPRR ' | ght
openi ng (%Eﬁé?g{ohégfdgﬁu%l{)ﬂalﬁgﬂgg@?é zogﬁ%eflf%g%v%lpat ht(635r, r'?hgsgi nst|) écet gjfo thaé1

thirdqgot gﬁgﬁgﬁtﬂﬁ%%ozghugﬁ%rééiplqﬁ\ﬁﬂﬁttgc\g?} ?{’fﬁo aslj)‘ggr-ﬁ?x‘é%d?ﬂ)u%ﬁ%))w%éri.gﬁ{ t hat

order?” an I nt w path

flow path (64). An upper-situated, fourth upper-central flow path (65) and a lower-situated,



34 During the flow through the fifth Iower flow path (62), the second air
passes through 5 the second cooling hea, exchanger (94). At this time, no
refrigerant is flowing in the second cozl i ng heat exchanger (94).

Accordi ngly, the second air just passes through the second cooling heat
exchanger (94) and, therefore, neither absorbs nor |liberates heat. And, the
second air heated and hum difi ed asses t hrough the air supply side outlet
(14) and foyrdulover-sentral by spathr{66)s areo Aiyisianmily aformpd henween2the tirdt teargecond
partition plate (24) is in the 10 15 20 conmuni cating state. The notched
openi ng ( dahpesf(73)handithe Surthootary dataperd74), Miyisienatly ifemtedcbrsthe feft $idd of thei s

| ocated upper left and opens to the second upper-central flow path (45) A
| ower hal foupthr totavy dampeh €74)i are tannipphbt-sitiactd, dmath apper-2e) flosy pz&ht(bz)

state. In this state, the first air dehumdified in the second a sorptlon
el enent (fayerphosed folriplogRrldrefléwipadh (ggper central flow path (53), the
second central opening (27), the second upper-central flow path (45), the

i nsi dg of therhé Hitd pAtiBGY plh ) i frovidedWtH fife t%llf)v? mérﬁ\%hslave?ﬁr%t@ A@?@% ng

(22) in that order, and then flows Into the first

During thepf ligw Effﬁe?—ll‘%lﬂt bp&ird S]ﬁt) WHIYETs & 9\4\3 Q@Lx? Séé&)rxﬁl'lrt Q?mfe{ bf {heafh{rd

passes through the first cooling heat ex anger st air

fZEE"hSEtﬂE? GRS CE 'r%?&a{n"?“'{'*a‘i’@hi’fﬁ‘%%eﬂ ‘ﬁgﬁlgﬁﬁpﬁ&-ﬁ 'ﬂ°“8g25§§l:]heat h
the air e&%%ﬁ%@é“%ﬁ@@*ﬁ@ﬁ"@ B 35 el Rl 0 bt s BORE R g o
desor | boaoPBRT A P EEPERE AP ‘fsta&ﬁigbea[‘s%?ﬁ%%a PReSeuBh b AOWerTieth ¢ i <

hum |f|e dsorption ment nd the adsorbent of the
first adsgpﬁtﬁa@h?@éﬁaﬁg ?%T;% 8&'§bf‘§§t é’rathvgég %hP i a?r{t{ag,qpeqmg &
second opeli1 i.on, second Iovver-rl?jtﬁ L openi ng, (26), the second 25

upper - | ef ¥ lf?)e’ﬁﬁ?@“ 8‘) an HPRfrtcﬁ'étese% 4 %&mm}l@\c@tl%bbﬁwr%@ (lzegt)mrar@pen-osed

in the second artlti1 p@ﬁ[& (24). Furthernore, the third ugper-rl
openi ng ( egnpral fiqw path (@3) g1fourtls gppgseaenisg Q%Y)Patha(ﬁ)t Haetthird gppesvieft - | ef t
opening (39) .are cl osed inthe third partl tion Pl ate (34). An upper half
portion oPPEMRE (38) xhich igrapensdye angemerreli cormer es thhﬂﬁéoeml@tlen detwrgn
notchedo ening (77) of the first rotar danper 0& is oriented such that
i s | octheddird pipaer-isfiriiom pathir§Shpechther Uﬁhelpﬁefcbﬁ aw path- (67) hFimallpwhpat h
(43) . The second upger -right opening
15  third lower-left opening (39) which is opened at a lower-left corner establishes
communication between the third lower-left flow path (56) and the fourth lower-left flow
path (68).
The third upper-right opening (35), the third lower-right opening (36), the third
central opening (37), the third upper-left opening (38), and the third lower-left opening
20 (39) are each provided with an opening/closing shutter. The operation of these
opening/closing shutters enables the third upper-right opening (35), the third lower-right
opening (36), the third central opening (37), the third upper-left opening (38), and the third
lower-left opening (39) to switch between a communicating state and a shut-off state.
The fourth partition plate (31) is provided with the following two openings (32) and
25  (33). The fourth right side opening (32) which is opened on the right side is a circular

opening which is formed at a position corresponding to the third rotary damper (73). The



(25) of the second partition plate (24) is in the communicating state. In
this state, the second air, which has 23owed into the first upper flow path
(41), passes through the first right side opening (22), the inside of the
first rotary danper (71), the second upper-right flow path (43), and the
second upper-right opening (25) in that order, and then flows into 10 the

Si de. oponieHgh (4051 ygr?wf&hg)%&ﬁ“g?ﬁeﬁe eFra?%&se‘ﬁ"”'%%Hf’aap% ﬁr‘*?ﬁé' o

third rotary danper (73) is orrented t hat is, locate

and opensfored pea pesitiarcaresipendinggiorth F q’dﬁtaﬁy @mer L t%&ﬂﬁawét ght
openi ng (36) of the third partition plate (34) is in the conmnunicating
state. | nopeming €82 epd 1thet feurth left side  opgningn (s ar¢ aely pravided nwith; F’B h
upper flow path (61), passes through the fourth right side opening (32),
the i nsi depening/diesithshutter. ol gpedatiopert tifers ppeningiclpging shutiesuenables dhecforttiow
path (64), and the third |l ower-right opening (36) in that order, and then
f | ows 5i nt figlitheide bpenthgl GBand tighfioufth deft sidt lopédiay (3Pttotsmatch ibebrvesh ‘asstatedhi ng
fromthe first operation to the second operation, the first 20 adsorption
el ement (Fhichanty dheppee EalNPordids of ptid apenidiganernis p(aSéB inathe opeat stategdand a state
counterclockwi se relative to Figure 4. And, the humdity adjusting side

passagevay, el oRIfy A 1Bfef hdlﬁ;sorﬁdﬁ emtelo?emsg e i plg&@H)initlfe dpenGeNETLINI Cat i on
with the third ower-right flow path (52) as well as with the third

upper - central \Jlﬁ%a?’lgtfﬂrrﬁéﬁﬁethaﬁth%qgt!rr'tlﬂﬁarﬁh&?gllﬁﬁ:?@ﬂ%@ﬁheGl&ﬁ))or Gie el i 1 st

adsor ption el enent I'S I n comruni cation w e third 25 upper-right

f1ow pat h(lﬁlﬁ Jar%ﬁuﬁéﬁ% )L/ltl%% dw'ﬁhllﬂ rll.tS)BQr fid; ggthl (gyindcael%Weﬁanﬁdt&i’metlbwér5ﬂaw I'n

addi ti on ust si de passa of the second

owor Reon P CPF ofbe SR voli 49 s (TR DleiBhe A bR ap indoor, oy,
égl‘;li Efﬁf“%%ﬁg th??fsﬁﬁ%g FREIRY: (8P) 78, Shio entrarpghs@ﬁfﬁv ?%‘Smﬁfs -
aCa), i ehAL e o (0B TR by BfoE B Bl Aoy ﬂ%?ﬁ“&“@%ﬂngn B %
PS&E???S‘E‘% n%mrna iyt e R5ECha s Bt ool O o Mg o

si de pass ), por .cont i rst Qr bed
into the &3? ‘sngv‘fiF‘i g’ttﬁ a‘rosé‘ﬁﬁﬁﬁ fgp ?? gédmﬁﬁ thoéldh‘i? Sﬁﬁqﬁgﬁrng
si de &assz&eway (85) flows into the third upper1l0 central flow path (53).
On th hand, the second air flows into the cooling side passageway
(86) of the first adsorption elenment (81) fromthe third upper-right flow
path (51): WM@QH@MQ@N hrough the cooling side passageway (86), the
second air absorbs heat of adsorption pr.oduced when er. vapor |s adsorbed
into the adsoRSEHING ot FEBUREHnidsS:t §head}18%‘f’$ nPeLALpL fgmﬁ‘:ﬁsgg‘bé\r\%ﬂ? A The
second air, which has robbed heat of adsorption, flows into the cL

| ower - centCP@dlthml@&vaMﬁU% wal bedeprihgds t?ég‘trF MYPWP'&@\‘P‘Y%BOI?‘HP% Hetweent €

| ower-central flow path t he second air passes. through the

r egener at iseeong @aﬂlt@n@l?éhé’éb andthe third parkigion é’@&q{éf‘ht"ltb’é‘ th%ﬁ%s"gx(éﬂhnger (92),
the second air is subjected to heat exchange with refrigerant and absorbs
heat 28 CQEEHMIENCAEIOMOPERAEEYGMOW The second air heated in the
first adsorption element (81) and the regenerative heat exchanger (92)

i ntroduced i ntAs shosvohimFigures Sidindsé,i whers ithie aip zsupply efaay (95839 a@t\’aﬁdelfsé@ond
adsorption elenent (82). In the humdity adjusting side passageway (85),

t he adsor kehimidifidaciat @gerating eodes ouddoraair imtaifen ago dhe asidet of thatcasing @)y i s
desorbed fromthe adsorbent. In other words, the adsorbent is regenerated.
And, the WaloBgh thep@fsupplyaidedsle?fl3)r The bhtdoaotﬁnoﬂmhtas ifisst giryimto the firsteippercond
air and the second air is humdified accordingly. 37 The second air

hum di fi eqiowpdt Wﬁemdle&ﬁr&@ MHahd Gfhedl 18RI WidcRApe FADE®) igvdtivitee, inllbdrchir
upperleft flow path (55). The thi rd upper-left opening (38) of the third
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(77) of the ourt rotary oriented such that |t i's | ocated

upper | ef t, ARJ RRRRK, hPsdcBf £19,Ut'}1t<pth99ﬁﬁ1ruﬂp%if Row! A @).N1dcRiehtally, since it is



A lower half portion of the fourth left side opening (33) is in the open
state. In this state, the second air hygidified by the second adsorption
el enent (82) passes through the third upper-left flow path (55), the third
upper-1left opening (38), the fourth upper-left flow path (67), the inside
of the fourth rotary danper (74), and the fourth left side opening (33) in
10 that order, and then flows into the fifth | ower flow path (62). During
the fl ow feAvisrye 'E"H’é‘taﬁli' pealangeetween fepaiponnt @S pIr torhe wipe ?ﬂMP?rsrﬁaééb%

- through the second cooling heat exchanger (94). At this tine, no

refri ger asmount of lasviiorhs discherged fearo the w0l ithayamennt ofxaukdoegeir talem)in as the
Accordingly, the second air just passes through the second cooling heat
exchangerfifs04diy immdde equal &f theemauet vhiedoarbaotaken moas the lseroat @ ingb¢ abomd, 15
the second air heated and hum dified passes through the air supply side

out | et ( ldgscratied discondpiohingthpprdngr s. The second central opening (27) of the
second partition plate (24) is in the communi cating state. The notched

openi 8g (77) Additibralsedanfy 1 achunddifiegtion dporatiry MoUEMeSthePatiA dydRE dré 1S
| ocat ed upper right and opens to the second upper-central flow path 20

(45). A | oigéd Salih tRYefrigan® tiré € if Whith tﬁ@ﬁe%er&'rﬂﬁze%%x@&rfg@ﬁ?%)% drikeb he
open state. In this state, the first air dehumdified in the |rs¥

adsor pti ofy £lef&sed &b (RAKIEK kmlm%gﬁbat Qﬁcﬂahgérd(m%era@&nésra{ e{'z#pg}%t&at h

(53), the second central openi ng ( he secon upper-central flow path

(45), the%t‘gglzﬂ' é?n%t Jg? géfr‘éﬁ‘ rélrnF A ﬂatHP‘?iF ﬁ?irr;%;%@?l é)éaﬁarﬁef 3/633 1ﬁft si de

openi ng ( in t oWws Into t ower 42).

passes. ¢ PISHECFRGs 4 b 9‘9‘(%04“.8%%' Al R hé’ﬁ“‘ae)ﬁc"z*g’é‘) obifflng, b Ps@‘set 461 { ng
h h 93 38 d h
o Ber o enlce b biimB b e ALY B bR S o

fromthe fir eva or. at reafler irst air ough
he i i SchRBENg QEIGE Pelhe frgjorgiion of e dehip ittt aBtrule SRty
ADSORPTI L with refer re nd 9 aso

Che f1at 1) SEEMEnBE B3 A msef i%w%? o by Bie st Bftagon sl {1‘3)

rect angul ar, shape and th sor eIe ormed int
predet er ndedt tggé?raﬁﬂﬁlﬁa eﬁg ﬁ%‘i? ﬁé %&%& (ﬁéﬂséﬁ?%“‘t be
gi ven bel ow. Fi gure IS a raph r.e sentl by .regeneratjon errperature
variations inl owarbél?e it BPHPP%'E thesesond ?swpﬁryn@glampws. @r), éﬁ%ﬁ%&%d (81,
82) when 10 changing the ratio L1IL2 (i.e., the shorter side-to-longer side
rati dSof eemtrak opgning @) anéﬁbmece%)cywerﬂ%va (Z&%tarq wecqﬁdmh%cl@#edt sﬁfée
adsorptlon eI ement (81, 82} i.e. W, is constant,

'r egener aifli bA SF@QﬁﬁePQﬁlH?fé'P aéﬁ;(?ﬁeoﬁiﬁ}eémoﬁﬁhﬁte tih§d NEWAE-Tight @P?@lllgeﬁﬁbrtaﬁ ure
of the second air that is supplied to the adsorption elenent (81, 82) from
the regentdirdiipper-is@apening k3fgand the shirdiewerriefhepenings(38) arg placsd an the wipsad
shown in Figure 3, the area of opposing side surfaces of the adsorption
el enent (Satelﬁﬂmtbﬁdpﬁ@tlpﬁeb@ﬁﬁgmodi ment which are |ocated on the
| onger-side side of the flat plate nenbers (83) is S1 = L1 x W and the
hum di ty adj uAniuppeshaleperiion af ¢heaficst (186Y) side operpag €22)dn in Hesepegistate.s Theaces.
Additionally, the area of another opposing side surfaces of the adsorption
el em2t (&itchedDpeningdi7)aofehd Histtaraly alamiphe(7d hordrentedi sdeh thatle iolcathdloweat
plate 20 nenbers (83) is SZ = LZ x W and the cooling side passageways (86)
ar e openedglarant psss ®i tHe saond doea-right flod path (44)i The se¢condtlbwecrgia opbging t he
flat plate menbers (83) are square-shaped), then S1 = S2. As the val ue of
L, I'L2 i ncRepsLthe sebshdasaeiiticnlplateadupis liy thesontmnftatimpttatOnli this Bitbahe figwdd,
the area Sz gradual |y decreases. Accordingly, as the L1l LZ val ue increases,

the 25 opghivigdciRheafi@hed Mo thertirsy dﬁpeaﬂbw?iatmglfIﬂ@se@@l%agﬁmxﬁst(@gm sidg the
side surfaces of the adsorption element (81, 82 t he passageway
cross- sect il (225 Gfte Mside6r theHréli dodary damper (71), the second lower-right flow path

25  (44), and the second lower-right opening (26) in that order, and then flows into the third

lower-right flow path (52).



39 adjusting side passageways (85), gradually increases and, on the other
hand, the opening area of the cooling gskde passageways (86) in the side
surfaces of the adsorption elenent (81, 82), i.e., the passageway
cross-sectional area of the cooling side passageways (86), gradually
decreases. As a result, in conparison with the case where the flat plate 5
menbers (83) are square shaped, the flow velocity of air in the cooling

si de passagev@&é‘%%éﬁa finogtirmaicthe fouth H@thFWR‘FBWB&?H/ISdF the; openstai e The
hum dity adj usting side passa ys (85) decreases in the adsorption

el enent  (®tchedgpening 7Rk of Iﬂtﬁ/\ﬁvél wedry \dambera (73)iis orifeted suth Hyt 4§ wdocated
passageway (86) increases as described above, this increases the rate of
heat transper rigbt wedopensr tof tlmvionghtuppeugghttﬂmwmadt (63). sThethit! ppresaiphtay
(86) and the flat plate menber (83), thereby increasing the quantity of
heat tr angfeaingi (3§) 6f thethird pprtieioaiate 1134)He ihthe @iningurdcitingtstalg $n cds state,
passageway (85) to the air present in the cooling side passageway (86). As

a resslt,the Recondsar, iwhiéle hpeflaived éntofthd Fithaipperf 16W pagh (61 Opudbest thfoulgH Theli ty
adj usting side passageway (85) is suppressed, and the relative hum di ty of

the air imuARKHEnDESD opeHhg tn? aﬁpmtdecsftu@th% r$aPP BarhP&t(73)) headaRh laﬁﬂér- 15

adsorbs increases. Additionally, if the flow velocity of air inth

hum di 1 gl iRk PathS6IP R IRABRRIDERARMOSRANESS) Bt olddt Sdna%é?ﬁﬂb

possible to gain the tTme for air ntact With the adsorbent in t

hum di ty 1ﬂﬂit?]l§ttﬁlﬂgu efjﬁ &Wﬁl (85). This also contributes to

i ncreasi ng the ano wat e? vap r t hat the adsorbent adsorbs.

of “vat er 20 vﬁ%o*?d?"a?ﬁﬂt "5*"%51? Presfipialiar of e e tsbtf%tﬁ Pfeng 45 8"
R o asbh i B8 pifieh Bt o Brnd SAEESFRL s R B ped” 52y
2 Cor v ai rerBoLfow R (A5, ook ne pafed i daFERT he i IRnitRn Teet case.
¢ ﬁi”ﬁ‘i?@é?%ﬁ%é%%ﬁ%&v i e Baer et %vﬁgatﬁ%t el BB 1 he

adsorptl n el enmen 81 40 bec I increasing the size
t her eof . ﬂgveactf&@ﬁjﬂ% ??‘ﬁcr%g’é qtt?t%i tﬁ%a‘]ﬂ ‘t‘sé’t"gé CRASWREVH 1 | no
| onger be pect ed. For exa if th re eneratlon tenperature is 100
degr ees dé%{ grtétaéecoa )FdFWBFE‘aﬂé’“?eﬁ‘tM 18 1 a(t%tm%tgtﬂoa VEh tg‘?ré’&fﬁt lowert
hardly be expected even when the L1/LZ value is 5 increased to above 2.0.
Accor é. ngteptral fow path (Sdkes welbas withithe third ugpardefiiflosnpath ép®IntThegeolingside s
formed such that a condition of 1.0 < L1/LZ <_ 2.0 holds, nore preferably a
condi t i onPasfageway (86)|of the second adspptign elemeat (3§23 inin %Pmm‘ﬁmt?ﬁ’t@nr%@bthmthlf on
tenperature is 80 degrees Centigrade, the increase in water vapor

adsor pt i o#PPgreenital ﬂPWIPaH‘a‘r5é)9SY!9" wwéhtl@dh’édéqugih flowepath4S6» val ue is 10
increased to above 3.0. Accordingly, in this case, desirably the adsorption
el ement (81, AgplspsshownniadFigushd@hain it sawi theofirsyfairl flows: inte/ the hamidity

hol ds. At that time, when giving inportance to the downsizing of the

adsor pt i oadjestiogeide fa8sagew2y (89)d thel ot pdsarptias! edamant (83) frogLiheshind laivére
formed such that a condition of 1.0 < L~/LZ < 2.0 holds (for exanple, L1/LZ
= 1. 3p. Onghtiflovopdik(S2)abuiringhienflgw vhroggh tie domadigeadjestinp sideqatsagewayc@shf t he
15 adsorption elenment (81, 82), the adsorption elenent (81, 82) should be
formed suwhtet vaporacarpaided iinntheffirdt @ir<is ddbéilbed <infh €hehadsdsbent. or Tiex fingel &ir
LI/L2 = 2.5). Furthermore, if the regeneration tenperature is 60 degrees
Cent i gr adéshumidified 6 ﬁﬁsl&lmlﬂlty\@ﬂ]ﬁf tiNepide paskagewd 31 (3%) ATNshtoMhe | thib@Lppet- be
expected even when the L~/L2 value Is increased to above 4.0. Accordingly,
in this camgal A6sbataARs %)_the adsorption element (81, 82) 20 is formed such
that a condition of < L1/L2 <_ 4.0 hol ds. At that time, when giving

i npor t ance t%ttt?eaﬁmaha' gsﬁcf Pgﬁiﬁﬂfﬁm}t SUC aépééécgor‘?ggg@%);&gpe -

adsorptlon el enent (81, 82 at a
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41 Here, in the air conditioning apparatus of the present enbodi nent, the
second air is heated by heat of condensgtion of the refrigerant in the
regenerative heat exchanger (92). Because of this, when taking into

consi deration operating conditions in a normal refrigeration cycle, the
regeneration tenperature in the air conditioning apparatus is around 5 60
degrees Centigrade. Accordingly, in the air conditioning apparatus, it is
desi r abl ereduged vhen axterr yapion s aslserbed into dhe adspybentinf e rumiditic adjustng side
condition of 1.0 < LI/Lz <_ 4.0 holds. In the present enbodinent, in the

| i ght of mbsagengay (85pr Theseobdair hvehidlo hassiobbetpheat ofztdeox@dsmrmmntoammﬁm (81,
82), the adsorption elenent (81, 82) is formed such that L1/Lz = 2.0. Even

i n such dowaseentrahflowcpaeing®)of Dariny thel s thirbagh e third Nowart chtrilaflew ath
adsorption 10 amount of the adsorption elenment (81, 82) is expected i

conpari sqe4)M the $daend asre pakres htobph Zthe r#g&xerﬁﬁEEﬁE@ &lchimgep [(92)VBO MEé\W In

the first enbodi nent, the flat plate menbers (83) constituting the

adsor pti gg aba@ie@theﬁﬁﬂexa&%geram)r e 8eaHY afir N @ﬁtsaeaaﬁn@%eaﬁeﬁaﬁﬁg e Qfitef hi s,
in accordance with the 15 adsorption el ement (8 of the t

embodi ”‘93&% f%ﬂﬁt Bxlld)%s&%lsq\%tt&fcBﬂde%Ea{tlohrbf?ﬁEereﬁ%%}drll@g side passageway (86) s

I ncr ease reduci ng the openi area of the Tooling side passage way (86)
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heat 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).

The third central opening (37) of the third partition plate (34) is in the
15  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 flow path (5§3), the third central opening (37), the fourth upper-central flow
20  path (65), 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).

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
air is subjected to heat exchange with refrigerant and liberates heat to the refrigerant. And,

25  the first air dehumidified and cooled passes through the air supply side outlet (14) and is

supplied indoors.



transferring fromair in the humdity adjusting side passageway (85) to air
in the cooling 25 side passageway (86)p7Accordingly, the first enbodi nent
makes it possible to increase the quantity of heat of adsorption that air
in the cooling side passageway (86) absorbs while 42 ensuring contact of
air with the adsorbent in the humdity adjusting side passageway (85),
whereby the ability of adsorption of the adsorption el enent 381 82) is
enhanced. Addihei rend ypperteft epsnise @8k cAdberspeangnpasticorplatg §24) s2in d‘fe t he
first enbodi ment nakes it possible to reduce the size of air conditioning
appar at usommhingcating |stde dBscnotblesd Speningh (7R3 fdr thacecdnd Fitgyrdani@r (72) ishe
first place, when the flat plate nenbers (83) constituting the adsorption
el enment @ﬁﬁnteezr)lc}almet it (riacated hpyee tbficand dpees toahg tévond uppe-léd dowpatle@79f t he
flat plate menber (83) is "1 ", the height of the casing (10) of the air
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90 degr ees, en perform ng sw tching between the first oper atr on and t he
second oSePlE hsat exghappet (3?}1@;% therrdere, peithep absorbs ngs Liberaterdienter Th

constituti n th adso ion elenent (81, 82) are rectangle- shaped as in the
first ems‘efoﬁ air P%SS%QU&B@% qir dischargecsidestutleh(16) andbisdischargeg oytdpersos
rotated just _an an |l e_of 6z = 53.1 degrees, when performng sw tchin

bet ween t he ﬁefeérmg)&é’?heweoﬁ ‘aﬁde‘toﬁé @é@&ﬁd Oﬁﬁlﬁ'éﬁhﬂwlﬁ%imﬂeimfaémgrmo e
accordance with the first enbodi nent, 43 the angle of rotation of the
adsobpt i ol herviesrribed1, (emiramato iee faste opesatéon, hlanalf}omﬂend i apegdtion; hir &by
reduci ng the power required for rotatably driving the adsorption el enent
(81, 82) dehusmidifiaghin thgsscond pdsatptioniclantaink (82) endint the sameftime; ttheoptsorienbof and
t he second operation in the air conditioning apparatus descri bed above,

t her e t etsdirat adsprpsion glement (313 isregenierateshi ch the first air and the second
air are m xed together around the adsorption elenent (81, 82). In other
wor ds, therelned tl@erltlahler‘ﬁepend opprasfont thewsechndilngemtiglttopehieg 26y thiedietirdat i on
or humidification of air that is supplied indoors is carried out

i nadequateitsal openinge(23),had tharsdcoridnuppecdefti apereng\i(28) areeclbsedsin thatzecindent ,
the angle of rotation of the adsorption elenent (81, 82) is dimnished.
Ther2f or partition ptate (2n darthetniors ahe bidrd upret-righbogbningn@5), tthethiidnieweakgh t o
perform sw tching between the first operation and the second operation by
rot ati onopéniad€36@dand e third dbwereleft dp%a,mﬁ&z» % diéred tlemreéitmmwr@tmh FlREUT i ng
that air that is supplied indoors is dehumdified or humdif

MODI FI CAf34N EXAMPLE OF FI RST EMBCODI MENT

An upper half portion of the first left side opening (23) is in the open state. The
notched opening (77) of the second rotary damper (72) is oriented such that it is located
25  lower left and opens to the second lower-left flow path (48). The second lower-left

opening (29) of the second partition plate (24) is in the communicating state. In this



Al t hough in the first enbodi nent both the air supply fan (95) and the air
discharge 1 S fan (96) are disposed onsghe side of the indoor side panel
(12) in the casing (10), these fans nay be disposed in an alternative
manner. I n other words, contrary to the first enbodi nment, both the air
supply fan (95) and the air discharge fan (96) nmay be di sposed on the side
of the outdoor side panel (11). In addition, it may be arranged such that
ei t her orromyRunigasing state,uthp|fifstf &ih wiosh hanfowke istorthelifiss hippge lowrpatio€41)i s

di sposed on the side of the 20 indoor side panel (12) and the other fan is
di sposed passes hlerogghithedirst lef saletapening {23)etheanade ¢flthy secHRCOMBryEAAGNar WENT OF
| NVENTI ON An air conditioning apparatus according to a second enbodi nent of
t he preseahé sedonddweareft Slosopath(d8)r med the sasoriddowed-lefthapehing (29) iarthataorder,
dehum dification operating node in 25 which outside air dehum dified and

cool ed i sandyhéil 1@ inbslQRBirdIdhver e flbWiphihq@6). on operating node in which
outside air heated and hum dified is supplied indoors. In addition, 44

the akr condigj gﬁﬁgés}qa(aggmg% BB tRffobHE 1&%9@%&{1@@@33;@% %em}f@h $6%e. L PRe

adsorption el ene and is so constructed to p orm a
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in Figure rcon ppar at e secon
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heat exchanger (92) which operates, a condenser, an expansion valve, and a
cool i ng H&’&F“@fbﬁ%‘ﬁ@é@ (6 9z pnduiie dhirdprites O%Féu%r(-"éwﬁgwr%?rz ang thep fowhit i ¢
representation of the entire arrangenent of the refrigerant circuit and the
expansi onntpsh ghirdsupperteficllow patk (B8 ri gerant circuit is so constructed as to
performa vapor | S conpression refrigeration cycle by circulating a
refrigerant chathgeime o€ switghingfeong thg g\@t cpoption i the sweond: gpergiian; ithg Bist panel
(101) and a second partition panel (106). The first partition panel (101)
and the stisemtiopaalementd$l)handthy serond adsorgtien slement, ¢33)i ¥ra|motatedn cloplawiser der
thereby dividing the internal space of the casing (10) into upper and |ower
spacd$. |uelagivelitoiBgureih tAnd, dbes hwgidityoadjusting pide pasdegemiay (§S) bE the sesond
partition panel (101) 20 constitutes a | ower section (110), and a part

i nt er posi atgompmnqmdsz)i isgn communi¢agian pyaittethe(thiyd )owerdleftfiovs pathn($6) as
partition panel (106) constitutes a mddle section (120), and a part

over | yi ngwelhes swthahel thiet upper-centpa floiv path @83). chhestdoling esle passappeay 63 bf on (
130). In the | ower section (110) of the casing (10), the two adsorption

el enent s th8 kecddd Jadsorptiar elamgetd82) is imcoramenihtiorowjth cleenthird upperrleft dlomvgath o t he
front-rear direction. The adsorption 25 elenents (81, 82) are standingly

di sposed (55) aschelbas avithatheothirtd Hatvert-tentnal flomgpathidS4pl Inliadéicivonomhe lemiiding
vertically. And, the first adsorption elenent (81) is disposed at the right
45 of20t headjostiag sidecpaseapetvhi (BS) afthetflrs: adsomndn aiksesnpi(8 DNis &h eoBAtun{c3tdn i S

di sposed at the left of the lower section (110). In this state, the cooling

si de passwiRWaY third36WeRtentAP bW gath gsisqg PiellGR witietiRThird 3pperaight FRRGNEHAL ON a
right side surface of the casing (10). On the other hand, the cooling side

passagevesy) ( 8Fhe LoohiflE sRRCPAIaRIAQT (B6) VT BleCARNladsGRtioR eferReN@T) s 7 2
| eft side surface of the casing (10).
communication with the third upper-central flow path (53) as well as with the third lower-
right flow path (52).
25 As also shown in Figure 4(b), in this state, the first air flows into the humidity

adjusting side passageway (85) of the second adsorption element (82) from the third lower-



In a right-hand side part of the |lower section (110), a lower right-front
flow path (111) is divisionally fornmedagn front of the first adsorption

el enent (81), and a |lower rightrear flow path (112) is divisionally forned
at the rear of the first adsorption elenent (81). The conpressor (91) of
the refrigerant circuit is housed in the lower right-rear flow path 10
(112). On the other hand, in a_|eft-hand side i&a&s, of the | ower se&s’bon
(110), a lpfodlew pash (50 oRuringshe Pawithiopgh thehumdity agiasiwgsiderRasiagavin(8ont  of
t he second adsorption elenment (82), and a lower left-rear flow path (114)

i s di visiveated vgpdrocontainest in hke st aiofis tadsorbed ontd thdsasisprbentn elhenbirst i182) .
Additionally, in the inside of the | ower section (110), a | ower central

fl ow pat hepdmbdifidbin thediumiditpadiubtng siderpassbgiwaye(8S) Hews iimtotthethirst pppeon

el ement (81) and |lower right-rear flow path (112), and the second

adsor pti aenghleBdNpath ). and lower left-rear flow path (114). The | ower
central flow path (115) constitutes an air flow path for regeneration. And,

the regener atNfysmwWiR! theXedad e fldwintd the $BokhgSHds padsapewhyp (86)@f shd eeondwer
central flow path (115). 20 In a front surface of the | ower section (110),

an obl 0ngads&?ﬁsﬁeghﬁnﬁtm%n_ﬁuﬁtthmuﬁwnémﬂo(vlpﬂaﬁ% (55%. Dlﬁﬁﬂ%%ecmw kidblyh
relative to e horizontal direction. The | ower section (110) is provided,
¢ S . . . .

at a pOSggﬁggor]&g%gﬁgasga%&ﬁ@rﬁiﬁﬂgege&ﬂd t“”?&i‘*&'@ bR oPRABIPAGN picdiled Whéd 2

t urni ng anper I's an obl ong,

the opor rRavaer BEGHRE fud HAEEHRR e R GB R AMARIE  SacRly by 1€, 11
whi ch thensuct | &? ﬁgpﬁvr}]lhc?lglﬁslr]ogﬁﬁf gg:Hu gt a%%xﬁﬁ%g:ﬁc(ﬁvst nrt(r' tﬁeh ird lé@e}-gé{}ﬁral

ri ght - froht® $98 t state | e suctlon openi ng (116)

ST S5 A B A N i s,

i - : T ' i 141),

i sposed BOREBMHET %li‘e?r%ls%ieg@?%ﬁt&f@fll%ﬁre@@)@f{% e ?eﬁ%ﬁﬁ%&%&; | )
112), . 15 '

back and €8S sePnd: B deoea et R ARG e TERAtt &) ASOUREY of 14

switching between a_state in which the cooling side passageway (86) of the
first adsemdensgonpbthgrefrigerdyt i s di sconnected fromthe |ower central flow
path (115) and the lower right-rear flow 10 ,patp (11%& coraria?1 into .
conmmuni cat i onT i §4¢0R dir| incthe sgpond| igorpspp efetany (82)and the regeneralivey o
t he cooling side passageway 8%_ of the first adsorption el enent (S%t%ﬁcomes
i nt o 18onmheat exchanger(Phistirteoduse inte she humidity adjuptingside paspagendy(B®) ololier
right-rear flow path (112) is disconnected fromthe | ower central flow path
(115), i sfirsddsorptien @imm @i1). delnd thep Bpmidity2 pdjugiingp side paseagaray Bfk Becond
adsorption elenment 15 (82) and lower |left-rear flow path (114), and the

| ower cendsatbent vheptedhby thesseconidsait @ndets aEssultl yatshyrpairsl dessyrbed from ther t ue
of the operation of the second slide danper (142), sw tching between a
state i n adsprbent hin otbel wWorglssihdadperbentge veggnerasyl. dihetwaterswapehdesaeedrirmon

el ement (82) is disconnected fromthe |ower central flow path (1154) and the
| ower | ef the mdsurbérit fawsatogethdrivith thersesoridrain irgo theithird appesrright flawtpath (Sdher
central flow path 20 (115), and a state in which the cooling side
passageway (8Bhe ahird heermsmt oopkbnags (8P} iafnthel emehtpaf®®n qistes(3Mt s in the
comuni cation with the |ower central flow path (115) and the | ower

| ef t - r ear cdrhihipatidy (tdté4The aotthed openiry @d) bf thenthiilerotarywelampen78pis drientedpat h
(115), is made. The internal space of the mddle section (120) is divided

into a fraph-thitdeiPRcite®n ﬁé}deﬁina dpei¥ toSthe oWt tppeicertral dloRepathq6sis A
m ddl e front-side flow paF (121) and a m ddl e rear 47 side flow path

(122) ar %w'egf i11§irf§>§?thdryoff Bk 156k Aighth§dd bASHing (B2) TR the loPas stafe. tiRanii st e

section (120 pectively.
the first air dehumidified by the second adsorption element (82) passes through the third

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



A right-front opening (102) is fornmed in a right-front corner of the first
partition panel (101). A left-front opgpging (103) is forned in a |left-front
corner of the first partition 5 panel (101). The right-front opening (102)
i s openabl e and cl osable and brings the | ower right-front flow path (111)
and the mddle front-side flow path (121) into communication with each
other. The left-front opening (103) is openable and cl osable and brings the
| ower | efRatl (@ the msidenfithe (mrﬂsptaahéamp@ (3} andthefovth sebeside epenpngt @2) 121)
into conmuni cation with each other. 10 In addition, a right-rear opening
(104) i s ihdhaterderand th@lgﬂlﬂwsrmmthc(ﬁﬁhdowgfﬂQ\h@athl(&;)t partition panel (101).
A left-rear opening (105) is forned in a |left-rear corner of the first
partition paruringlifié flowTthmsugh g fiftlekweo flowi path (62R4he fisst aip pasabd draugd the

cl osable and brings the lower right-rear flow path (112) and the m ddl e
rear - si desetdraequting hedt2ekchangep (34 M Nnhe sdcond) cvbling 1RAE Bxddahgd: - (93')h ¢hel st - r ear
opening (105) is openable and cl osable and 15 brings the | ower [eft-rear

f1 ow pat haif ik kddjeared td héut Bkehdhge WaBrefi :gdﬁnﬂ‘ ArfVYitRAdtEs Kehf 8 the fr‘éfﬂ;g&@ﬂ?%& ation

wi th each other. The internal space of the upper section (130) is divided
into a frgakrgiseddhaffdifbd M cSole®Bhssed B rthé 9 Qe f@ pper
front-side fll ov?/ path (1131 anc gpSSer r%daé(rPl sig SPPIH&}/(/ Jéé]m%pg ag{ri'ééj
di vi si onasluhg sOn the front and rear sides of the upper section 20
(130), res ctlve y The upper front-side flow path (131) is provided with

Communi. Sﬁi ?Qn%“‘)ﬁ"?%%ﬁ#%"ofﬁ ﬁeﬁlﬂkh@gﬁ%ﬂ‘ & SRR e gﬁdﬁ’ﬂ P‘sff ﬁ?i”gé'iéifagt an
144). T
E 14ﬁ§ eriifapidad i po Stk (35 of e i ;J"&ﬁ{ey dafhs” é&mhﬁ%s‘fqa on
12
fir séba.ersda??ﬁéw@ @E%ﬁ?ﬂ?@r (lfé@?ﬁﬂréma%% Uelebo, vorsr ciehoion f ﬁ%@ﬁf 94 134
130 T
i schar gaouBaIhaortion st fiesy e ansang e iR ie.oensts ol i, th)

i nto communi cat.i o h asin The second air di scharge openlng
(134) br |Sﬁ§‘§’dt He ‘glﬂi\géﬁ‘aﬁ hBW'F §PH%fgﬁd‘fgﬁﬁtpad¥ﬂrp(19@f emeat B1)opasses thiqugh dhey t h

t he casi n 10). dition,_the fi rst ai r discharge ogenl ng (133) and the
second ajtfir |“§E?fé‘? HP dSPh3hy seqoad uppsraiighs (apRNing A23), Hieesecenbupmert hem
is placed,in 5 the 0{) tate, the other is Iacedlnthe cl osed state. An
air supplr\}g*’éﬁm Rath( @35t Ps}n%ilif'sﬁgébfdﬂf% PlE F‘i"QPﬂr @AYy vd tpdirsprght sidet i on
(130). The air supply openlng (135) conprises a box- shaged menber (136) and
a cyllp ndeanesma 22 ipeha order, mp fhen fevesintmthe fiest boyerdloappath (#ber (136). The
box- shaped nenber &136) of the air suppl openin 135) is forned such that
its front andyréngths flopvaibranghithe Bise loasr Ompailmmi’g,l s aeroad aufmasses tlgroaghont
surface of the box-shaped nenber (136) is placed in the open state, the
upper f r ghe fisstcrooling Weas saxphanger {93) o Mtsthisntime,camrafrigeranti is flomiog in the finssi de
of the box-shaped nenber (136). On the other hand, when the rear surface of
t he boxsipbug mestbenching®6)93)s Plcewrdinglin thﬁheecwpéralrsjlm @asse ehrogghether firat - si de
flow path (132) comes into communication with the inside of the box-shaped
menber (1®6ling héat RbiMNKKE (OFERI ItidiefOhe neitimani abgprbop porlibevateoheat h&heresfter,
conditioning apparatus will be described with reference to Figures 11-13.
Not e 20 hatthésegone sir passenthraphphesir dscharge sidé outien (t@ @ is dischapyed Dardodisi ons of
t he upper section (130), the mddle section (120), and the | ower section
(110) WheRUMBDEICATIONOPFRAPINGNIOBID FI CATI ON OPERATI NG MODE The air
condi tioning apparatus perforns a dehumidification operating node by

repeating in & kRSt Eigiited 77 Sid 8PWRA ItRE afNéhpPl AR Sfcab ing
that tinme, the first fan ((_?L43) and’pt he secgnd ngs S‘19)g)arecac%t%é{%g}(}jerand

refri gerq{uﬁrﬁ&fﬁ)(ﬁérﬁ%p@rﬁﬁn{b Jd'eegut‘aHBr 1§%l§nslﬂtc{ ﬂfd:r lé}gn%%}fth% a%gc(‘fb te in

the refrigerant circuit the first an econ operations~in

dehuri di fhfh A BPSEAH efaem@@(f@)' THR outlfE alr sVl Bedofill GIrCNES thheChrst 9‘"9

25  upper flow path (41). On the other hand, when the air discharge fan (96) is activated,

indoor air is taken into the inside of the casing (10) through the air discharge side inlet (15).



49 In the first operation of the dehum dification operating node, air is
dehum dified in the first adsorption eBgnent (81) and, at the sane tine,

t he adsorbent of the second adsorption elenent (82) is regenerated. In the
| ower section (110), the turning danper (140) is turned to the left, and
the 5 suction opening (116) cones into conmunication with the | ower

right-frqnt flow path (111). In additi the first slide nper .(141

moves andlnea§deor, g Hlows, as, Arst s 19 tg? %hp%ééf@%hwﬁééﬁ og‘?stohgu’ﬂf‘g &‘2
adsorption element (81) cones into communication with the |ower centra

f1 ow pat Hhumidifiratiomeperstings mededt 49 praenggd wpett that Abe ampynt ofgygdoos pirator syl t |
the lower left-rear flow path (114) conmes into communication with the | ower
central fthken ihGsphe firgt lairsand the amvust of wdeor dutelbetakennn @ thessecerd firpse air,
into the lower right-front flow path (111) fromthe suction opening (116).
The firstmaderequklpiie reaton fohwhinhris thet samedjsube omydescdeedpagbadehmmidifigatiorof t he
first adsorption elenent (81) fromthe lower right-front flow path (111).
Duri ng t hepefdtiagnmiddeough the humi dity adjusting side passageway (85), water
vapor 15 contained in the first air is adsorbed into the adsorbent. The
first air delpymihginidredin the tHughidifichtidn YperstingSinbde) refripration Tocles\are ¢a8hed f | ows
into the lower right-rear flow path (112). On the other hand, outdoor air
flows, f"‘sodi%??d}dreﬁ‘i%eradt Hireuit g Weh kOregtiiPatRATRR0 ExNRYndeB §92)Upef &y 45 4 St
adsorption el enent (81) which is opened on the right side surface of the

| ower sect, J : o} t ' ' S y
(86, & he oo e M e ) ek 2 T She
vapor is i : ent .. i: aglj j {
passagendli TRt ol RetigRE FOVRTRT ulchydclit SBhfy MaCOIEP OB B e (| e

into 1b he fc,eﬂm:ﬁgdi ﬁﬂ%&i@&ﬁtﬁﬁe&%ﬁp (é&c? ) the %iaﬂic%ﬁ&o&gﬁ\ﬁ@% L of 8 dipver

central ow pa second dir passes regenerative

i ey SRR Lot b e B L
i gt ANy g
i vy Woh RENHEPE ol A sty Rpest iohlRiied Bolt SdoubRiPton ristin,
heat edb,/BtherdiBe Btnavo ohi soehols RS ARR oty bing P Y88 bed 11 om
vaporSesor be A i URST BRELS s S<eBhPREr MBI ITEORE (28 dRsveterd

the lower left-front flqQw path (113 In the first rtition panel (101),
the ri ghtloPEEFigRATPHG @ehand é‘i’ﬁjs"ccﬂéd lovrer-lef eﬁ?m%éf?sr#@e %lﬁwg)lgéﬂeesq% ed in
the open state and the right-front openjng (102) and the |left1Q rear

openi ng (PEOBYoT plaig (3 dFumthermere; |the dhird dowes-right, apraing {36): the shird gentredo) |

t he second air discharge opening (134)_isé§Jaced in the oRen state, and the
first ai roreningH@7heandpbeaithitd pasylelt opening 63B)iate closed inothedhicd pesition platpe aj r
supply opening (135), the front surface of the box-shaped nenber (136) is
pl aced i n(38he closed state and the rear surface thereof is placed in the
open state. 15 In this state, the first air dehumdified by the first
adso2fti on el Amwpper( il ppaios e théfissidhfttside epeping @3his mpdaiopgn (stedt) The om
the lower right-rear flow path (112) and flows into the m ddle rear-side

f1 ow pat hndtdied)opebingi (7@) vfthefdecomd oty glamipke (72) dslbeentedisuchi ttia it iolocatad h
(122), the first air passes through the cooling heat exchanger (93). In the
cool i ng hgsler deft aad gens 98 )the tsbeonli uppler-fafy flows pathj @7). e THeosebewd uppatieafge
with refrigerant and liberates 20 heat to the refrigerant. Thereafter, the

first airopeningdl@8)of the tsébdnhz)af‘titfo‘htplit@!u‘()]iéﬁ"_) theR@minhuigating batel 1A thipRexke,
rear-side flow path (132). And, the first air dehumdified and cool ed fl ows

into the #exsRaRGIWARKNAE fE6W38Int8khd M8t @dper ABRYavh QRS Habllds {hkGmh B Hirde S

supplied indoors. On the other hand, the second air, which has Tl owed out

of t S éﬁ%gﬁ i @ﬂ%ﬁg ) L
openiryrglg (e%g:rgid fr om‘ n%gg?]’c}%r ef (t)i( ‘?‘rggﬁ%&?ﬁgmggggﬁh(z yll% Eé;fr?gd PPgﬂsle?nt o]
the mddle front-side flow path (121). The second air of the mddle

front-side flow path (121) is drawn in to the second fan (144) and fl ows
into the

into



51 upper front-side flow path (131). Thereafter, the second air passes

t hrough the second air discharge openi3g (134) and is di scharged outdoors.
In the second operation of the dehum dification operating node, contrary to
the first operation, air is dehumdified in the second adsorption el enent
(82) and, at the same tinme, 5 the adsorbent of the first adsorption el ement

(81) is regenerated. |n the l.ower sgction 0 he turnin a r 40)
is tur necﬂQ"bP?t[‘Iz‘r& @‘l‘f{t,heéFﬁ?“fW@p?E}E iOBFPIB%gﬁJJ Hi;th("&‘i%fr’@g%hggiﬂ%?” gp[ fib the
comuni cation with the lower left-front flow path (113). In addition, the
first slithied yppgrdeft flowpath{d®s and, as a result, the lower right-rear flow
path (112) conmes into comunication with the |Iower_central flow path (115),
and the 10 seAwmngpeshatfepartiomef theifonith feft; side apening §33) is &k theropen [§iate obh¢ ng

si de passageway (86) of the second adsorption el enent (82% cones into
communi caidteiredvapehingh@7) ofvdre foerth rataryf dampesAfh) (s1arEnted such that isisdlpeated
outdoor air flows, as first air, into the lower left-front flow path (113)
from she lawet lefinamipepens go (helfohrth Toveer;lett llowf pats (68)i rThel thind lawerdett lopertingyi di ty
adj usting side 15 passageway (85) of the second adsorption el enment (82)
from the (30y6fthe@fifd pdreiién plai3mpishin the Ldnmunivating statee Ihitiasvstate; thedinsttaire

hum dity adjusting side passageway (85), water vapor contained in the first

air is adgpihadsimbedtiie adIHPeper bRepdthr(61), phsses etrongidinkifodh feft kide
hum dity adjusting side passageway (85) flows into the lower left-rear flow

path (114 RSN &lafnplet thRFo @l Rtekradft flowpah t he
cool i ng s%‘%fé‘%ag’ggg@%a“gﬁdzo (Sg)fe%ﬁpﬁﬁiewsgcg%d%”sor p'?i on el ément 0{(NgﬁZ) whi ch

i's Openedg,gﬂ a%.ﬁ %hd t‘fﬁrp.lé\i\r&@leg ‘6rpt:1"ﬁﬁ§ Sjgyé \}\g gﬁz %xgi\éﬁ fand Bfehi R s(idbPhe thidéwer-t he

flowthro e cool'ing side pas ), the second air absorbs heat
of adsor ptl [ d when water vapor is adsorbed into the adsorbent in
t he m dfehﬁpovpf)%ggg g side passageway (85). The second air, which has

onbed neat oLy PRl Azt 948 Jalhfed}f8sf WP ne ROAPhasb Rt Rk (855
is in communication with the third lower-left flow path (56) as well as with the third upper-
central flow path (53). The cooling side passageway (86) of the second adsorption element
(82) is in communication with the third upper-left flow path (55) as well as with the third

15  lower-central flow path (54). In addition, the humidity adjusting side passageway (85) of
the first adsorption element (81) is in communication with the third lower-central flow path
(54) as well as with the third upper-right flow path (51). The cooling side passageway (86)
of the first adsorption element (81) is in communication with the third upper-central flow
path (53) as well as with the third lower-right flow path (52).

20 As also shown in Figure 4(b), in this state, the first air flows into the humidity
adjusting side passageway (85) of the second adsorption element (82) from the third lower-
left flow path (56). During the flow through the humidity adjusting side passageway (85),
water vapor contained in the first air is adsorbed into the adsorbent. The first air

dehumidified in the humidity adjusting side passageway (85) flows into the third upper-

25  central flow path (53).



25 lower central flow path (115), the second air passes through the
regenerati ve heat 52 exchanger (92).33n the regenerative heat exchanger
(92), the second air is subjected to heat exchange with refrigerant and
absor bs heat of condensation of the refrigerant. The second air heated in

t he second adsorption element (82) and the regenerative heat exchanger (92)
flows through the |lower right-rear. f] ow. pat 112) and is intr C 5into
the humdity %ﬂﬁs‘%"h%ﬁ‘agé’&ge Beégg‘g@’é S(lg@)tﬂ‘c’);o %Hé sllcrer%atssa&aggy gﬁjoﬁ% enent
(81). In the humdity adjusting side passageway (85),.th dsorbent_i's
heat ed byseeand %@@@ﬁén&l%e&ﬁ@”g@n&tw&ﬁﬂt“PP%a!P dlopapath (3 -gégrmgo 8 floom t he
adsorbent. In other words, the adsorbent is regenerated. The water vapor
desor bed thraughtthe cadking Isisdet p#ssagaway t 86kt therseopndnair rabsesbe disat af radsorptien t he

| ower right-front flow path (111). 10 In the first partition panel (101),
the ri ghtprbduretl wipanivater apoR)s aisdrbetiéntbahe adsayent pethiehymidios pdjastingpsideed i n
the open state and the right-rear opening (104) and the |eftfront opening
(103) 5ar epapdageway (85)t Mhe sdconé dir Swhick had robbédheap padsemptivn aftowsl BE) thetthied
second air discharge opening (134) is placed in the open state and the
first ai rofesedifag@oaPpih 184)( 1B&ingd thePli@e ehrough tHeethird dower-sdnatabflowrpatlne ai r
supply opening (135), the front surface of the 15 box-shaped nenber (136)
is placedsyy) {#Res&bfdfir Yade§ thAfugh! 1R FepBheraivel Aeqt blvaRRNS (ﬁ%.pl aabe i n
the open state. In this state, the first air dehumdified in the second

adsorpti %géﬁeﬁgﬁigt he(a%(cﬁﬁ%élﬁgi)b R GEohl €ait 6§ tsubje@kd QBSIYah GxCHARY Wil t he

| oner |eft-rea | ow pat and flows into the mddle rear-side flow

path ( 1221)efr}¥#z{sr{t 21 5&%rﬁslh%\ﬂ %Noﬂ%%ﬁatﬁ%ﬁo%%fgfﬁ%& r-side flow 20 path

(122), the alr passes thro eat exchanger (93). In the

i 0 PR v ger T VRRRE pireple b e spoopl lrolif BIGHE A 4 BETaEaNFRO®

withrefriger I"I'ber at es e‘refrigera erea

first air_is drawn ip.to.the firs a L il '

rear - si deh‘?ﬂTS E¥9hAngS, (?ib'ﬁ)".ltr%%?({ F‘&I%{}}el rué?]i é‘ﬁ’ P %g%ﬁ;ﬁ%\?ﬁ%@%g?g@g@?ﬁef | ows
into the pox-shaped nber 36), of. the ajr s | v openin 135) LS
suppl i ed "rﬁﬁ&afq&l%%&wﬁe&h‘heﬁn ﬁ’ﬁnB‘,‘mf&ﬁté’ g‘ﬁﬁ%ﬁ% ?ilg? ,pa\ﬁﬁgéwgga(ggp?tg\%\ed
out of the, first. adsorption el enent 1), passes through the right-front
openi ng (A59bept; 53????8 Yo rSeFagH Pﬁﬂgr% %Feéb\ﬁ’ WIST XaRoR 13 fiﬂbeﬁ O t:i)l\e/vs
into the njddle front-side flow.path (.121). The sec air of the m.ddle
front-sid SPT%GW- p thrl’é’%dsi g‘ed’ldg entyjs ff‘gef’ﬂéte?ec‘g?fg Qgedwafemz&?oraﬁe&orfbpgm
into the upper front-side flow path (131). Thereafter, the secpnd.air
paseds ' Baghe pHERaRis Ve 10 F Seavat 38 Wilem s Sabads Seehd A8 T RUDididhg
outdoors. 5 HUM DI FI CATI ON_.QOPERATI NG, MODE The air _conditjoni ng,apparatus
per f or ms Bhesaepad airdwmidified aa the; finsty aﬁ‘ﬁ?&@“’&)ﬁq?‘@% 48 f}]@"%mé? ther Wﬁ'ﬁi‘{?ﬂeré
first operation and a second operation. During that tinme, the first fan
(143) andrighidloyepsh@S¥an (144) are activated and refrigeration cycles are
carried out by causing refrigerant to circulate in the refrigerant circuit.
Here, the firEhe ghisd Jppemtgltoopgningt(3Dn of ithe tthisd nparitinm ipkate | GA) dhdratPng
mode will be described with reference to Figure 13. In the first operation
of the huesmifbhicatingosiatepdhenpishedeptaingA77) pkthp thirdyotans damper (18) fsjarignted
adsorption el enent (81) and, at the sanme tine, water vapor is adsorbed into
t he &fsor hehtthafit ishlocated apperaght rapd jopansetocthe fourtig pppera@ht Hownpath 46Br A

section (110), the turning danper (140) is turned to the right, and the
lower half portion of the fourth right side opening (32) is in the open state. In this state,

the second air humidified in the first adsorption element (81) passes through the third
upper-right flow path (51), the third upper-right opening (35), the fourth upper-right flow
path (63), the inside of the third rotary damper (73), and the fourth right side opening (32)

25  inthat order, and then flows into the fifth lower flow path (62).




suction opening (116) conmes into comunication with the lower left-front
flow path (113). Additionally, the firgy slide danper (141) noves and, as a
result, the lower right-rear flow path (112) conmes into comunication with
the lower central flow path (115), and the second slide danper (142) noves
and, as a result, the cooling side passageway (86) of the 20 second
adsorption el enent (82) cones into conmunication with the | ower central

fl ow path (11Byring the flgwsthequghdhe G{ih dpywar flow path 66, thesegandsir paisses through t he

| ower left-front flow path (113) fromthe suction opening (116). Then, the
first ai rthe seqondi ¢noling Hheathexehangey (94). udtithi tineenpaefgerentaly fBFng o thdre
second adsorption elenent (82) fromthe |ower left-front flow path 25
(113). Duetongl ¢duding lheat exchanggh (34)e Accotdingly, thejsecindrgr pisdpaspastagghale ( 85) ,
wat er vapor 54 contained in the first air is adsorbed into the adsorbent.
The fir stseeond abelingrhektfeketthnger (98)pantl thettifore, Aclihds 4 sobsSiod Bb&agks AR VVad( 85)
flows into the lower left-rear flow path (114). On the other hand, out door

ai r f5owshe second airrtsbattidrand ihdhmidifie pages tireugh e aRAwPATNRY otRP 1145 ank
second adsorption el enent (82) whi gﬁ IS opeg?lied on tgggl eftosi d£ Q&P?gfe of
the 5 | owgpplsRcihiiédts.(110) . During the flow through the cooling side
passageway (86), the second air absorbs heat of adsorption produced when
wat er vapor iheadshdedniat @ I ' 1 di j,usting, side
passageway (85). The second gi&?ﬁg\%ﬁ'?gﬁ?ﬁ@é éreg%’giejg)aﬁ}eia h]}ayeagg@r Bt f'bﬂl,’eflows

[ h . f : ' he fl h h the |
contral (e TRhAghe cotht o P B ol ot tinted Tienercirde

heat 10 r. : regeneratjve heat exchang 92), the second
ar s sobrh e s S el B8 HB7GREL R ¥ R HER P AL Sov et o
condensatj fethe r i gerant,. The seco air heated in the second

ads o‘r?(?)t i (%!ﬁ‘ggrl lgarlr%é]?%?’é% {hgﬁﬁsﬂ hight rsb‘%e%&“a% Rg@ IR & theBPER Sidtfe r Inthis state, dhes

t hrough the l.ower ri.ght-rear flqw,path (112) is introduced into the
humi dity fg?fj %&@W&“@%@ h §8ﬁ’8@é§9g‘(‘§%‘3“ ?]JFmP‘PQ% PaéfeSéEfé)Bsbfhedhlrfépmm
(81). In 15 t hum dj adj usting side passageway (85), the adsorbent is
heated by *Pthd 8%(&#)%}’&#890“55“ traleapgning (A% the seapnskunpsr-gentist Bew patom t he
adsor bent . lﬁfo't hﬁr rds, the adsorbent is regenerated. The water vapor
desor bed #Plpthe K S&Eﬁ?%%ﬁ't rotary daipger ¢7d). tand t%g’éﬁﬂgbﬁ side gpeninga(22) hethgecond
air is hum difieg. hrhe second, air humdified in the first adsorption

el enent (08485 #1 AV Inte the| fissidpwes Bow pethdd?). 11 ow path (111). 20 In the
first partition, panel (101), the right-front opening (102) and the

| eft 13 ear opdtrHig tha Boy through thedirat Iower flew pathi(42), shecfinshair psges thotuigh theear
opening (104) and the leftfront opening (103) are placed in the closed
state. | firstheoqlingeheat sxchanger 139) | Theefimst raist 1sapybjelitedt harhgat epehangay with33) i s
pl aced in the open state and the second air discharge opening (134) is

pl aced i Aefrigerast is the Srshreolingnheah exeliangeru(9p) wnd plentefigeraBsin, the hefriperant
surface of the 25 box-shaped nenber (136) is placed in the open state and
the rear cyouit bsorbhdeatofromsthe| firstdiri andt évapotatesed Therebfer, theSfirst nirt passesst at e,
the second air humdified in the first adsorption elenent (81) passes

t hr ough threugh thtetairf disohargesiei ougey 16RIndfis divchdrged ewmdsorsi ght -front flow path
(111) and flows into the mddle front-side flow path (121). The second air
of th@ m ddl Referong teFigerefd, dve seadid ¢peRitioniof tidy lamidifitation dpepat WAn
(144) and flows into the upper front-side flow path 5 (131). And, the
second aibe desatbed. dwitratyniocthé fiesd obbrausn, iiftiee $daend OperatisD Al iSBARRLG4ILZ0) Of
the air supply opening (135) and 1s supplied indoors. On the other hand,
the firsthasdconidbdudrption @emerm (BPLarkiohe AdscAb&R 0P thfirse bR on( €S

t hrough t he Ieft-real? openi ng ((%5) fromthe | ower Ig?t-reg)rn ‘?‘fzf)&%{/ﬁggtﬂh
(114) anngdrgg\@ajem,gbotr_he m ddl e rear-side flow path (122). During the flow
t hrough the mddl e rear

In addition, in the second operation, the second lower-right opening (26), the second

25  upper-left opening (28), and the second lower-left opening (29) are closed in the second

partition plate (24). Furthermore, the third upper-right opening (35), the third central



10 side flow path (122), the first air passes through the cooling heat
exchanger (93). In the cooling heat exghanger (93), the first air is

subj ected to heat exchange with refrigerant and the refrigerant in the
refrigerant circuit absorbs heat fromthe first air. Thereafter, the first
air is drawn into the first fan (143) and flows into the upper rear-side
flow path (132),.,.Then, the first air passes thrqugh the first air discharge
openi ng (°P$384RY: j2ad d]i‘es&ﬁrgrlﬁg’ﬂr' WHISO&?) aTengPﬁ"B ‘§ég%HHrdoB%!?‘H?‘i 8Riof the
hum di fication operating node, contrary to the first operation, air is

humi di fi €d4)-n the second adsorption el enent (82) and, at the sane tine,

wat er vapor is adsorbed into the adsorbent of the first adsorption el enent
(81). In the Amwpperdeiftpostion( ofl tie, firshdghtside openthen(2@) is ib4hy open statene®hd o t he
|l eft and, as a 20 result, the suction opening (116) comes into

comuni catatahed wpeting () lobtherfirst rotery Hampdr (71)dwopedtbd fuchlthat itddodatedngpley, t he
first slide danper (141) noves and, as a result, the cooling side
passagewayght @6 opénsttbehd decsiid aspeorighi How aen@B). TR 3ec6AdBSpdritght opening
comuni cation with the lower central flow path (115), and the second slide

danper (128) ofreheesecamt] paréifio pl&6 (h4), istihahé e¥@muhRbiing 8@fe. f P MiPak tHl4)

cones into comunication with the Iower central flow 25 path (115). 56 In
this stat@eordUifl GMfiicihhs fIbW¥S intdShd Fifst upfir flov BhB (UTF Pa0Rthblig thel gt
flow path (111) fromthe suctilon opelni n(f:j)ﬁé(rll%).B Th(g ?idrast alljr ov?/s I?{r}t o]

Eg(la) h?;noﬂ? thg I {)(&Eﬁlhggéff ; r@nt Ef [ ow ggas'g ﬁ&%h%lﬁdégﬁil)irﬁg{et%géi | Qéée?'ﬁiﬁgtghne:t
he hurm o . . . , 5 oad i

i re_st ug: (rjﬂ‘fwsl P Js(g§ Ié‘ﬁ‘g 3 SEoRARIRES e%ée%ﬁlgh@ﬁﬁnf@?t"g‘@g{ &3%@0}?1’”‘8?4"?@&“1' n the

hum gyt yﬁﬂ?ﬁ@;‘!ﬁ%}ﬁ%‘ﬂ%‘%‘aﬁﬁﬂﬁlﬁﬁy (85) flows into the |ower right-rear

fl ow pat e othe d, outdoor air flows, as second air, into
the cooling sj e of ,the first ads t.ion el enent (81) which
i s opened gn ﬁgpp%?g’%@%gﬁ@d’i’ (gtﬁg% fourth pehyt side, opepipe g%@tlf ShtheoP6h Statsy t he
flow thraqu he cool | j,de ssage 8 .the secon 0, air absoy bs
heat of é’&’%@ﬂ?@tqf’Sﬂ’“ﬁr‘Zgﬁ%‘ZH‘eMEﬁ f&ﬁﬁé%‘é&%{o&)’? & 88%’3?%@‘631 ﬁ"f‘B it i do r bent
in the hym dity, adjusting sid ageway (85). Th ecqond air, which has
r obbed hlei%‘f’e’oflglé‘dg%fﬁi’?’ﬁ?f? ‘?‘Fgfwgfatﬁ?‘geff’%‘ﬂmrm@e&‘s-a| he Hxﬁdp@f"ﬁf-(lggs).
During the flo hr the l.awer central . flow path, (115 t he second air
passeg tlﬂ%ﬁ‘@ﬁ% e°f?‘5gglﬁaf pattifien plate (Wdhé{hﬁ‘éﬁo%ﬂﬁn}éﬁlﬁg%ﬁéﬂrHQ@FPe?téFﬁ ve
heat . exch n?er (92%,, the_second air_is subjected to heat 15 exchange with

r ef rilger éﬁ‘l‘: I55h @irapish has flewed wto thefifiianper Bawarth (6d).rasses gupusit the fowsthsecond
air heated in the first adsorption elenment (81) and the regenerative heat
exchanger' gy side;qpgiias (8d)o theninside of shgethidgptary dampen G, phe ourthloyverright s

i nt roducgﬂ) into the hum dity adjusting side passageway (85) of the second
adsor pt | %pgﬁéﬁp, @rgizt)hg thlﬁiy lomisr-right opening (36)pm that order, and then flows into the

third lower-right flow path (52).
At the time of switching from the first operation to the second operation, the first
20  adsorption element (81) and the second adsorption element (82) are rotated
counterclockwise relative to Figure 4. And, 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-central flow path (53). The cooling side
passageway (86) of the first adsorption element (81) is in communication with the third
25  upper-right flow path (51) as well as with the third lower-central flow path (54). In

addition, the humidity adjusting side passageway (85) of the second adsorption element



hum dity adjusting side passageway (85), the adsorbent is heated by the
second air and, as 20 a result, water wggpor is desorbed fromthe adsorbent.
In other words, the adsorbent is regenerated. The water vapor desorbed from
the adsorbent is given to the second air, so that the second air is

hum di fied. The second air humdified in the second adsorption el enent (82)
flows intg the lower left-front flow path (113). In the first partition
panel ( 1((8?), I8¢ I COMMYHYCation (Wigh thei thid laweryceattal ﬁw@ nags (54 e welDs with thang
(103) are placed in the open state and the right-front opening (102) and
the |eft thisdpppasdeflt Agw(PrOB(SSAr Ehprealiog side nasragewasds) of thesecdnd adkmrptigper
section (130), the first air 57 di scharge opening (133) is placed in the
open st atedensend (82)eissr comunuiicativn skittathgethivg emppergeentraliflowspagh €83 chsiwell be
closed state. In the air supply opening (135), the front surface of the
box- shapexdtintheitkrd loba6]eft Aowlpathe@6).n t he open state and the rear surface
thereof is placed in the closed state. 5 In this state, the second air

huni d§ fi ed i M4 hBigo SB6WH dn AISHIePI(ap inethR e, (R2irsPaaSesws MoUdd nhhsdit

| eft-front opening (103) fromthe lower left-front flow path (113) anyd

] ot ! . , =) o
ows i ntagjshifg Bidd a@sa@&%}% (?’I%tﬁé /it B@éo?pt(dhzélémeﬁ%lfﬁﬁﬂnﬂ? %lf’d( !fﬂv ] :n q

m ddl e front-side flow pat ) is drawn in to the second fan

b hun it HEwRBE(S2).” Diing tieiow Sioha e biniity #fink 58 BERIANS Gafioc] o
! \ . : ot h e fi (
openi ng (v;a’f%) y?ﬁl{?h%&%a?fgggjllrg gﬂe IRORE si% lagﬁoer{ﬁ%@ (ugt&) fHe MB%{"{] el fi{ss eai:ilrI r

dehum difie I sorption ) passes rough

1 one | nsnPRERARE 8 HunlR7RRACS phostiibisy (88 bR b ot boBugn

the mddle r si d w path (122), the first air passes through the
cool %g r?é%‘ét{aqgf?@h%ﬁggﬁ( 93). In the 15 cooling heat exchanger (93), the

first air is _supjected t eat exch ewth refrigerant and the

et ger ant 1O PRONEARIG APE Rieor A HONS iBloPn ESatnsr i risagauay (3Qof the
Ther eaf t the first air j ra intothe first fan (143) and flows into
t he uppeﬁ-{rlb’te%dgg’??lag eielnb%t [Sgﬁhg?@\é\% thirdupper-nig té?‘?’élaah(s(rl)-p&i‘g@g theflewgh t he
first air, discharge opening (133) and is, discharged outdoors. 20 OTHER
ENBODI MERHEUEE thaSRRTECRICE) fﬁ%ﬁa&%ﬁj{ ﬁg@wl‘me‘maw{ [2b3orhs dgatoph@dsoptéane nent
(81, 82) of,th resent invention may be constructed as follows. As shown
in Fi guré’r‘i@lﬁce'fPfg‘eﬁd‘éaé‘?rp‘faPS’h‘seqdéﬂ’Qg?"(‘81},13 gdspriwnt inpide humidityedipstingpideon 25

exanpl e i s rectangul ar parall el epi ped-shaped by an alternating |am nation
of fi¥st PAEVBEYEY ‘%ﬁo?heamoa%lbﬁuhlﬁ%hwphbq@my of adsorption, flows into the third

lower-central flow path (§4). During the flow through the third lower-central flow 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.

20 The second air heated in the first adsorption element (81) and the regenerative heat
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the
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. And, the water vapor desorbed

25 from the adsorbent is given to the second air and the second air is humidified accordingly.



58 In the rectangul ar parall el epi ped-shaped adsorption el enent (81, 82),
hum dity adjusting side passageways (8%) and cooling side passageways (86)
are opened on side surfaces of the adsorption elenment (81, 82) in parallel
with the lam nation direction of the first and second nmenbers (210) and
(220). More specifically, the humdity adjusting side 5 passageways (85),
which are_fornmed by the respective first nenbers 10) and t hrqugh which
first airlbe |S@m§,g aaﬂwa%éﬁial seqRd GEERIRtIaTe emend é%?)rf?oa*@e@wd e i YRPEF si de
surfaces, and the cooling side passageways (86), which are fornmed by the
respect i Jeft Bewaath $8hbers (220) and through which first air flows, are
opened on the renmai ning two opposi ng side surfaces. 10 Additionally, end
surfaces of flihe thirdt appputleft erenulgl 3% pohHdhe Shisgephrtitanopiate d@4klienvnthe( 81,
82), situated at both ends thereof relative to the | am nation direction of
t he firstcomninsatogdtare ntiBhes n¢t2hél) opendng 220)) of dmcfoucthnotary utaemper (T4)sisd end
surface (240) on which neither the humdity adjusting side passageways (85)
nor the opehtedGuc et ip asivagedayper (€D indsgens pethe dourilh epper-defe downmtis@7).ace
(240) is rectangl e-shaped, having 15 | onger sides and shorter sides,

wher ei N thewemdiffpoiont GEtht GAGEN lefi sﬁﬁ?oﬂeﬁingg3m§ it iR dpRAGtafe. Ofn thivestsbor t er
sides is L2. And, the humdity adjusting side passageways (85) are opened

on the sigleshd af dRnRdifid By afs 9&dhd Q@so@ﬂ)t?dﬁeéléméﬁj(szﬁgéssmtgﬁrtﬁ‘e {igat ed
on the | onger-side side of ?he cl osed end surfaces (240) and the cooling

si de pas \\ t i f f ) ion
ol ement LBRE R IchP AN ¥, HRARET uBPritF opbife (38), BE RuBIACAR Bpl
cl osed e surfac 0 j i i St 210) is
Fect angale: e AE8E ok S tourToBRE Minhdt URURE ok o8 opR TS/
specificall the Jlength of t r. sid he first nenber (210) is
L~, :'laé]d ?‘ﬁaé%r%eﬁ’g% tg?rgt{l%‘%s lsnf‘noo{i][%ﬁrﬁ%g ?ﬁgrsﬁél"g %%‘B%%)ﬁ]d the thickness is t~. The
first nmenber (210),c rises, two. £l at pl.ates 212 nd a coprugat ed
bl e (213) Furieging ARRabRGEe R Rvef nBh Rt (ool p8 16bn8 RS pRsER RN T,
menber (210), the corr ted, pl at 21 i.s.oriented.such.that .its
" dge! i naeimosnl RS BER o pneat K it Hhif e 7B, Eiseang gt SRing fy thene
flat plates (,211,. 212). d, i he first nmepber 10),, the humdit
i usti ngecrtioplint bk aiPerses O heepidbtenh dho.semend A ibsicpreteatimges dhe (211,
212). In the first nmber (210), the flat plates (211, 212) and th
cor r ugat éﬂcoﬁﬂé‘f’éﬁ'(&g%} e’éFrhés‘gFédé“)(ﬁn f thgrsforgnsd ersqpéﬂr égo’bél?%‘l‘FF% ‘i?épgfld gl ass
fi ber_ paper et cetera. And, an_adsorbent 5 for the adsorption of water
vapolSi s thgpacrad aisheated and humidified passesatieough theai spprly S}S{geﬂ"é‘e‘( gdf) and 1) as
wel |l as ontog ,a surface of the corrugated plate (213). As the adsorbent,
silica geéPpPlisddpdedss. j on exchange resin, or the |ike may be enpl oyed. As
shown in Figure 16, the second nenber (220) is rectangul ar frame-shaped.
More speci fi datel §econdcepsplgopering 1R 105 1he rsesondle pargition nplatee () is
(220) is L~, the length of 10 the shorter_sides is Lz, and the thickness is
t2. The seswnmicasingeaiate.2oBje neichedaapeninga BN ofytheusesendh gty dampesriRhis
portion of a plastic cardboard shaped Iike a rectangular flat Flate.

oriented such that it is located upper night and opens to the second upper-central flow path

20  (45). A lower half portion of the first left side opening (23) is in the open state. In this

state, the first air dehumidified in the first adsorption element (81) passes through the third

upper-central flow path (53), the second central opening (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).

25 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



More specifically, the second menber (220) conprises two flat plate parts
(221, 222) disposed so as to be opposis® to one another and a reinforcing
bar part (223) interposed between the flat plate parts (221, 222). In order
to mintain a clearance between the two 15 flat plate parts (221, 222), the
reinforcing bar part (223) is forned in a direction orthogonal to the flat

plate parts (221, 222). Additional.ly, the direction, .in which the. .

rei nf or ciSH‘R‘;]e‘Ba‘f toyhpat %"Qb@ﬁgee‘ﬂﬂéﬁ‘gjﬁgéé% éﬂ‘i‘jghepﬁﬁ%éﬁr@t 1% they rqfﬁgerpghﬂéqmtsi des
of the second nenber (220). In the second nemnber g220), .the cooling side
passagewaysorgsheat srogpthefirgt dieang evaporates; | Bhereafler.che first qir(passes thropgh the
Additional ly, in the adsorption elenent (81, 82) in which 20 the first
menber s @irkixchangd sideoutietddhpandisdisckargabordentsd al ternatel y stacked one
above the other, both sides of the punched-out portion of the second nenber
(220) ar SHAPE IOXIADSORPTIONFELEMENTDber (210), and such a portion al so
constitutes the cooling side passageway (86). In the second nenber (220),
t he surfaces Hue,twith fdferendd st Bigpes Bsand2®) reasda whertte flaeplari mémber (83) bar
part (223) are not coated with adsorbent. 25 SECOND MODI FI CATI ON EXAMPLE

60 The ads@fddino?intelaagedit shapd buBio Btectdhguiar sipBland theidborptionmelymbst (81,
constructed as follows. As shown in Figures 17-20, the adsorption el enent

(81, 82) gof id htmRAGARNY praddicfhmed irdftarRuRiPafilieRPIPel SAgperaPidstabddt Yk,

el enent parts (251, 252, 253, 254). Mre specifically, the adsorption

el enent , IS meg: “ag oY el 5S¢k nd is
rect angul&g}} %ﬁ%gere?%%?'peg{ggﬁeagggbd agk@ﬂmﬁgﬁgéﬂt%%e@%@gﬁsﬂeﬁ %‘gg’r ption

el STENtS AR MO TeAgP AR R Y8 e TRUULHGREIAAPXETP e e

adsor pti on elefrent rst nodification exanple.

2dsof 9t 0. el TR KB E, 187 Ohe'sRndH RASBURG IdeG8h6 BPUSRTBlaE: AEIREI S N9

(83)), provided that the volume of the adsorption element (81, 82), i.e, V=L; x L, x W),

is constant. By "regeneration temperature" as used here, what is meant is the temperature
of the second air that is supplied to the adsorption element (81, 82) from the regenerative
heat exchanger (92) which operates as a heater.

15 As shown in Figure 3, the area of opposing side surfaces of the adsorption element
(81, 82) of the present embodiment which are located on the longer-side side of the flat
plate members (83) is S; =L, x W, and the humidity adjusting side passageways (85) are
opened on these side surfaces. Additionally, the area of another opposing side surfaces of
the adsorption element (81, 82) which are located on the shorter-side side of the flat plate

20 members (83) is S = L, x W, and the cooling side passageways (86) are opened on these
side surfaces.

IfL; =L, (i.e., in the case where the flat plate members (83) are square-shaped), then
S; = S;. As the value of Ly/L; increases, the area S; gradually increases and, on the other
hand, the area S; gradually decreases. Accordingly, as the L;/L, value increases, the

25  opening area of the humidity adjusting side passageways (85) in the side surfaces of the

adsorption element (81, 82), ie., the passageway cross-sectional area of the humidity



10 of the foregoing conmbinations is identical in entire shape wth the
adsorption elenent (81, 82) of the fir® nodification exanple (see Figure
14). In the adsorption elenent (81, 82) of the present nodification

exanpl e, each of the elenent parts (251, 252, 253, 254) is rectangul ar

par al | el epi ped-shaped by an alternating | am nation of first nenbers (210)
and second. nenbers (220). | he present nodification 15 exanple, the
const r uc YRS S‘fl‘h@g?sﬁ ayﬁgﬁéelggad%@b)m%ﬁ?st%’ e he; othes hapd. Hre aeBingecond
menbers (220) are the sane as the first and second nenbers (210) and (220)
of the f Rredof gheroolipgside passagawnye (36)dw the;side wefages of the adsyrpticpplsinent (83 t he
first and second nenbers (210) and (220) of the present nodification
exanpl e, 83bnke.othe passageway cipss-sestienali area af thecdoling tsidrm gassagewaysn(86)anpl e
and others are different in size fromthe first nodification 20 exanple. In
t he rect grgublly deereadesel eps petbssiaime dompaisent witlanthe c¢s@Swheredihe flatnplaiet y
adj usti ng side passageways (85) and cooling side passageways (86) are
openedd omesitdes (83) hRcemartshapal) thecléwanglocity op air dh kel cipling dide papadewdygment
part (251-254) in parallel wth the lam nation direction of the first and
second neged)ehrcredsdd And BRAIWEldcity\BX £r wARE hﬁﬂnmlylawjusaé% kiae phdsapiadyY (85).

adj usti ng side passageways (85), which are forned by the respéective first

nmenber s @g@,@gsegmhgraawﬂlfbmg,ggmf(gf,%tz)_air fl ows, are opened on two opposing
si de 61 surfaces of the four side surfaces, and the cooling side

passageways ({8} ,ﬂowé;&i%g%ﬁgﬁ%ﬁ@%éﬁﬁ@ﬁ&%@@%&9&%%@5&&220)

and t hrough which first are-ope emal Nl ng two opposi ng

si de surhaGRs ggfﬂ%ﬁa's&riﬁé ke offildt I?ﬁésf&h@etalgéﬂ g th@M}ggq}ée; j:&gﬁag side

passageways ( or the cooll ng side passageways ened®on end

ot e Gy PRsaE ARCT R o hce metog (4. haRERRashB h EBL ST Beflon "
menbers (TS TRkAToD A Prpens ' BF JREROT, aB e e Frisencunllasf 6 SRS BEG.
exanpl o. PIICBIRGY SBI08 e B RERIEH ). (a Tetiple SedbdemPereiies Pl Pedirand 10
0 OB 0 L il S P sy e g s
W, i PRNASRERERY of ta Bhirkeid bigh s e Amprihtovate VapH e e Bhn:
b1 ot ot PaRPGREToars. Ry o the TG it st hpaidiy EASTREsidGe each
other. The entire shape of the adsorption elenent (81, 82) is rectangular
par al | el Bﬁﬁsﬁ%ﬁ‘d‘l@r{éﬁbg&%ﬁa S{Q’i@wt isanakies i paskiblsrtoigatn the dimentor ais taicantash (81,

82) is L~, the height is LZ .and the depth is W . _
with the adsorbent in the humidity adjusting side passageway (85). This also contributes to

increasing the amount of water vapor that the adsorbent adsorbs.
Accordingly, as shown in Figure 9, as the L,/L, value increases, the amount of water
20  vapor adsorption of the adsorption element (81, 82) will increases. At that time, as the
Li/L; value increases, the rate of increase in the amount of water vapor adsorption in the
adsorption element (81, 82) gradually decreases. And, when the L,/L, value reaches a
value in excess of a certain level, the amount of water vapor adsorption will hardly
increase even when the Ly/L; is further increased. Stated another way, increasing the L;/L,

25  value at random only results in the fact that the shape of the adsorption element (81, 82)



Furthernore, in the adsorption elenent (81, 82) of Figure 17, a near-side
end surface of the forenost elenent pasyp (251) and a far-side end surface
of the rearnost elenent part 20 (251) each constitute a cl osed end surface
(240) of the adsorption elenent (81, 82). Each closed end surface (240) is
rect angl e-shaped and the length of the longer sides is LI and the | ength of
the shorter sides Is k2~ In the adsorption elenment (81, 82), when viewed as
a whol e, F%“‘T'ﬁfﬁqtd‘ilhf’v %peasingghe sige theaeoda fksiaiesult. ey ingrease pWater yAPE de
surfaces of the adsorption elenent (81, 82) on the | onger-side side of the
cl osed emdsospiignaaneennt »vlhno denger brexpsctedol i ng si de passageways (86) are
opened on side surfaces of the adsorption elenent (81, 82) on the

short er - si de For examyfle tifithegbgenerttiom tenaperjtareds 10Q degrees CHRighele canyi ingreb e
Figure 18, there is shown an adsorption elenent (81, 82) nade up of two

el ement pamtaser(VApa) adseiptioh aaming el hdrdie bb expect il &)enamien( the @), /Iof vdlleis

el ement part (252) are square-shaped, as by dividing the first and second
menbey s (rizi€hseditvtabloReQ)0. Acchbhtingly,lis thisrosbef desirhblQ Bhecacasmtien elehRnt ?ﬂ, gHrts

al ong the center of the longer sides thereof. In other 5 words, the I'ength

of one sigdfrekd eaththel a thrlifiod st 1.0RAL FELAND H@lﬂ@%&e@?@f&hb@@c&%ﬁ% 4s L1/ 2

and the |l ength of another side of each of the first and se¢ond nenbers
(210) and 42201, «xdpgapal to the one side is L2. Additionally, the length
of each elenent part (252) extending in the lamnation direction of the

first and seqgd; A :lL af ?lheg%%%rﬁ{&g r’}éﬁlﬁg)atdré is %g%&&%&g@ﬂ{d@ {n ?Aﬁ%@e nt

(81, 82) of Figur parts are atera

d.si . .~ . . ¢ . i d ;
i on e s pd iiolhoR 4B WAF hakd? Be Bl dd Bleh R 1 G Rle g,
th ti f i . t (8 2) | .ect
par alt el SerSaPR Mok 3%, 3RBHAN 0T MIFRR ooy Alad el PR BRI 80 (o1
82) is Ll, ¢t ioht . is LZ. th j F ore, .in th
adbor pt | S PE R Pt confif s LRCEVES 24 nilsr (AL URL ol e siie
I t t 252 t | 1 [ b ' h titut
cl osed eliPulpass Aty i Hesdadpund el ol 431 05 s moneleBrBt | on
end sur f G0 828 o vg iR R S costiorg 1) Sudi edioys Goecprmsed end
surface ﬁz 0) is.reqtangl e-shaped, and.the |ength of the |onger sides is LI
and t he gt lop- tﬁ@ tggcﬂﬂﬂeér aé‘ﬁﬁd@’é""? SIY198 ‘F‘rf?ogﬁ%"ea’d’s@quf@HnéqlC@nﬁfnthe( 81,
20 8125), when viewed as _a whole, the humdity adjusting side passageways
(85) area‘ésﬁéﬁ’f&fl' element (81, 82), the adsorption element (81, 82) should be formed such that a

condition of 2.0 <L,/L; < 3.0 holds (for example, Li/L, = 2.5).

Furthermore, if the regeneration temperature is 60 degrees Centigrade, any increase
in water vapor adsorption amount will hardly be expected even when the L;/L, value is
increased to above 4.0. Accordingly, in this case, desirably the adsorption element (81, 82)

20  is formed such that a condition of 1.0 < L;/L, < 4.0 holds. At that time, when giving
importance to the downsizing of the adsorption element (81, 82), the adsorption element
(81, 82) should be formed such that a condition of 2.0 < L/L; < 3.0 holds (for example,
Li/L; = 2.5). On the other hand, when giving importance to the performance of the
adsorption element (81, 82), the adsorption element (81, 82) should be formed such that a

25  condition of 3.0 <L;/L, <£4.0 holds (for example, L/L, = 3.5).



side surfaces of the adsorption elenent (81, 82) on the |onger-side side of
the cl osed end surfaces - (240) and the @poling side passageways (86) are
opened on side surfaces of the adsorption elenent (81, 82) on the
shorter-side side of the closed end surfaces (240). Referring to Figure 19,
there is shown an adsorption el enent (81, 82) made up of two 25 el enent
parts (253). .First and secand .nenbers (2 and (220) .of the elengnt. part
(253) are re %ﬁg‘Pég% F‘n‘éﬁ%‘&‘i,)‘“%@“wpk‘,ﬂr@‘i“g Pﬁ&etM§ePﬁ ?‘E?gdé‘ﬁﬂms o ECHeHbEY s
(210) and (220) of the 63 first nodification exanple into two parts al ong
the cent dreaigd byrheatpbsandensation 6f theereliigerant in therfegengratiye heatrexchangge P20 t he
| onger sides of the first and second nenbers (210) and (220) is LI and the
| engt h ofBecheses brthisy veheletaking (1oto2 consgieratioonapergting lgenditions lin of noswhl

el enent part (253) extending in the lamnation direction of the first and
second neafipestiof tHle ahelrége(@2i)n fempevatira ir the aadeodifibniop appaamsis fréind 82)

of Figure 19, the two elenent parts (253) are vertically stacked one upon

t he of her60i degsees ICentigradé. aticosrdinghy, ih e dir Sordiitiching paatusyit ivdesiiabldhat

hum dity adjusting side passageways (85) are opened, face each other. And,
the enti rige advapRioaleldniunt 8IS BRI ifGrmedl saBletHat 4 8dnditfod) ofi 150 & EGIIZROMD Ablds.

par al | el epi ped-shaped, and the 10 |ateral width of the adsorption el enent

(81, 82) is lUhithd presdaeb@bbdiment % thRNEhi Mi@ﬁ%ﬁl’ﬂpbﬁan\% td thelddGmEBIng of ki t he
adsorption el enent (81, 82) of Figure 19, end surfaces of the two el enent

parts (23QkorpM6f elefiitht 58)1§ %%Yé kRd a@iopptitnleh &1 (81,162):is ?&?{Ed]fsgm tHat 08, &

cl osed end surface (24 ch closed end surface”(240) of the adsorption
I ¢ , . ) _ "0l BEl . '
Cuonr oo OB BrELBROLIRNARED Yy 0Rohal 39 4 ISE" D acsori
ki cal I . I, Sq - d h
ength orndimt phhsiRaBiaf bRt (2} KR ecdt BRSBTS casf Bcke's 1o

In the acLs%p__'gil%n el enent (81, 82), when viewed as a whole, the humdity
adj ust i ng'si®de passageways (85) are opened on side surfaces of the

wCoor P TR Sy BRIp IS, o1 0o o1 O o e closed end,
st eces o ReuRSES, BabSnBAETRR e Fls 488 FHSLFHaLESei e ("
oot P ST o84 A 8 B B P W B R v o
e O A T e S i TN

centers of the |longer and shorter sides thereof. In qgther wrds, the | ength
of the | Giflferaseasgway (o) iy wcrepsedibyfieduding theprenipg area o dhescaoling yide passage0) i s
L~/2 and the length of the shorter sides is L2/2. Additionally, the |ength
of each eVan 3§ forathe flopsaf) cqoling 9 ang, atthe isame simen the Bow aelosity obairdn thene
first and second nenbers (210) and (220) is W2. In the adsorption el enent
(81, 82) hymidityadiusting sidepasgaggway £8Jrronted peih adsprbsn)is deeressed by gipending a
predeterm ned orientation. Mre specifically, vertically adjoining el enent
parts (25hg opening prearpfdhe hamidityhadiustingtside passagawey ($®i when gempeanefidedhe on
which the humdity adjusting side passageways (85) are opened, face each

ot he20 Oronventionalarrangerdent (that eheflatyplaselmembiersd 83) aserequargpshaped. ( 254) are
arranged in such orientation that their side surfaces, on which the cooling
si de passagewssy/the863ultaofthemboee),thé flow edadityosther in thetdicblingiaide ypassageway

(86) is increased while ensuring contact of air with the adsorbent in the humidity adjusting
side passageway (85), whereby it becomes possible to increase the quantity of heat
transferring from air in the humidity adjusting side passageway (85) to air in the cooling
25  side passageway (86). Accordingly, the first embodiment makes it possible to increase the

quantity of heat of adsorption that air in the cooling side passageway (86) absorbs while



10 longitudinally adjoining elenent parts (254) are arranged in such
orientation that their end surfaces fage each other. And, the entire shape
of the adsorption elenent (81, 82) is rectangul ar parall el epi ped-shaped and
the lateral width is L1, the height is L2, and depth is W Furthernore, in
the adsorption el enent (81, 82) of Figure 20, end surfaces of four 15

el enrent parts (254), yerti, Iy and | at ly. .arr t oget her ¢ titute
a cl osed e@ﬁﬂl%lﬁol”fa?@&y%l? E&@ﬁ‘ﬂ&" Z‘H @U’r%‘g n@fﬂjﬁ)l’aﬁ?“g?‘ﬁ@' ?%?
adsorption el enent (81, 82) i s rectangl e- shaped conbi ni ng toget her four
squar e- s veseebyehelability efadsorption n@heHMtonmim@t &153;!) ispgphancedeci fi cal | y,
the closed end surface (240) is rectangle-shaped and the length of the

| onger si des Adslitiohalpdtheusel efnthe radedrptiore ebdmmant €81,582)eof the first embodiment
adsorption 20 elenment (81, 82), when viewed as a whole, the humdity

adj ust i ngnakes dtepgasibeatpaedye tbeﬁ)ze af eir gpeditdning appatatus.u Thiscwil o destibed
adsorption elenent (81, 82) on the |onger-side side of the closed end

sur f ages vélaﬂ&feréxwétbm@w@ml ng si de passageways (86) are opened on side
surfaces of the adsorption elenent (81, 82) on the shorter-side side of the

cl osed end sypfihe st ARG, whén At fhd 911@& embefs (48 @ms@uRhg Qe QUSRI (81,

82) of the present nodification exanple, the adsorption

el ement - ég#tg 1899 arel s Hﬁgtshzﬁf%ﬁfaﬁd (}%ﬁéng%ﬁ@’tlﬁrf@urrh%es %?Wgﬂalté’nkﬁb&ed

65 toget her sély’ St te t her way,  sone cl earance may | eft between

the el e”ﬁo%) Earlt' Sthie gh%%?)thé E‘c}ismréeﬁ@?%?'iﬂét 4ip @oﬁ] é[%'atuggzﬂl Qf arlvis

pr esent i cation exanple nmore, In ption el ement” (81,

T e e
e s e e e
mggf’:ﬂ%ma L 50 AL R BISE Bl SRS B,
2 Sl 9SS S P, A SRS
Such 2 SR %2%8'%&@@&2&3%@2@% B R A b TR
e m wex gt ot s %X%QEE%E{%%%%@%“@F GPUn 10 ChaEr shiGreotermasgorgnes wath |
CondiItSi Or!clhg %rs?%m%gg[r#e%t tirle gasmg (10) of the air conditioning apparatus is made thinner. As

a result, the downsizing of air conditioning apparatus is achieved.

In addition to the above, the use of the adsorption element (81, 82) of the first
embodiment makes it possible to reduce the power required for rotatably driving the
adsorption element (81, 82). In other words, as shown in Figure 10, if the flat plate

20  members (83) constituting the adsorption element (81, 82) are square-shaped, this requires
that the adsorption element (81, 82) be rotated an angle of 8, = 90 degrees, when
performing switching between the first operation and the second operation. On the other
hands, if the flat plate members (83) constituting the adsorption element (81, 82) are
rectangle-shaped as in the first embodiment, it suffices if the adsorption element (81, 82) is

25  rotated just an angle of 6; = 53.1 degrees, when performing switching between the first

operation and the second operation. Therefore, in accordance with the first embodiment,



15 tenperature of second air which is delivered fromthe regenerative heat
exchanger (92) to the adsorption elenmeq¢ (81, 82), can be from about 60
degrees Centigrade to about 80 degrees Centigrade. Accordingly, in the
present nodification exanple, it is advisable that the adsorption el enent
(81, 82) is shaped so that L1/LZ is, for exanple, about 2.5. Additionally,

as the nmedium for heating the second air in_.the regenerative heat . 20
exchangethe@gle offrptatign ﬁf’r'gF é,gSQfB TR (6%15825 Far }PFe'%P‘i?%]éserh?/“ sRnverngled in
addition to refrigerant and warmwater. In this case, the regeneration
t enper at thesetiyrredimngathe powetitegnised fog retptebly alrivingcthe adsorptionielemend (Mle§Rkes
Centigrade. In the air conditioning apparatus of each of the foregoing
enbodi nent s, Hehg wheeperfatming swingieng tbetvecen stheofirsa| apeyationoarst sl se¢omdot her
words it will vary with the 25 tenperature of second air that is introduced
i nt o t he opergtoe imthey air veaditioninp aapgeratus AEscriveddgbove, Ghefentemperasily occurs a
condi tioning apparatus, the lower Iimt of the range of variation in
r egener atsiatin KRRRAIAE Wiret 4is add ehel se3bndl 8ig ree snik@ntogethed eroufd akeadsanmioher
way, there is alimt to the performance of the regenerative heat exchanger
(92) due ¢idhent 481,' 89! I i biePSwls, ttReretiB QN cérfisi pefbd @FSimdPaGAMS Widh tHei S,
the 5 difference between the tenperature of the second air at the inlet of
t he rege i ty : :nd t ts figt sgcgnd air
A SRt R o S R o e
Centi gr aqr?ad%ueﬁag. rf?lﬁ'tﬂgu&her%nhhﬁl ?&c%ﬁ({an@@%h th@?irﬁeémﬁfd%wt,ethgfan ft gy de
air at the trne of € operatioh of the air conditionlng apparatuS may be
about - 10 _degreas i t Nj-o4m . Th . [ .Qut si de
ﬁ%taﬁﬁ'g bf Hie a grltphgﬁ {%ﬂegnet%e %PGSZ snblmfﬁtﬂshe:ﬁ. e1fy ero?e, 1%‘@?&1@'&9%1&
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Ot B BRTE e M SR S e Sh ebgope o
Cord BSR4t 8,506 B oGS TR e B,

A

o R ABE ol HinRPRb Gyt o, ot o g
e R O T

useful for air conditioning apparatus capable of air humdi tly adj ust nment .
15  fan (96) are disposed on the side of the indoor side panel (12) in the casing (10), these fans

may be disposed in an alternative manner. In other words, contrary to the first
embodiment, both the air supply fan (95) and the air discharge fan (96) may be disposed on
the side of the outdoor side panel (11). In addition, it may be arranged such that either one
of the air supply fan (95) and the air discharge fan (96) is disposed on the side of the
20  indoor side panel (12) and the other fan is disposed on the side of the outdoor side panel
(11).
SECOND EMBODIMENT OF INVENTION
An air conditioning apparatus according to a second embodiment of the present
invention is so constructed as to switchably perform a dehumidification operating mode in
25  which outside air dehumidified and cooled is supplied indoors and a humidification

operating mode in which outside air heated and humidified is supplied indoors. In addition,



67 CLAIMS WFI AT IS CLAIMED I'S: 1. An adsorption el enent conprising first
passageways (85) where air flowi ng 5 td4werethrough cones into contact with
adsor bent and second passageways (86) through which air flows for taking
heat of adsorption produced in said first passageways (85), wherein: said
adsorption el enent is rectangul ar parall el epi ped-shaped by | am nati on of

rectangul ar pl ate-shaped partition nenbers (.83, 210) at. predeterm ned
i nt er val $he 2 %%‘W’}gstapgﬁé@ég‘g S?“SB‘; e&&hﬁ’?agﬁ?'é éoé%}‘fg S JR9sAFQIRPE (86)
are formed alternately in the lam nation direction 01;5) }ngld parti

@

menbers ekmments1(8, SBaané is pe seNsHHEIEH go itapsiqrsh sozfalled batsd prgratign. d(Laﬁ‘E @it aces
of said adsorption elenent (81, 82) which are |ocated on the |onger-side
side of senditipsing appm;atuneﬁﬂhetsscméigmbgd_m)em diftersfion thefitsheampedisgpend)® ( 86)
are opened on side surfaces of said adsorption elenent 15 (81, 82) which
ar e | ocatledadsorptibe ekehentsq81,582) aresfixd, infotbaivebrgathey to oot netatber s (83, 210) .
2. The adsorption elenent of claim1, wherein: each said partition nenber
(83, 210) hawsngholani@geFigaiedEr thedirsdvpditioningi apparahs dfothessdcandcémbddimenthe

| engt h of said | onger sides is not nore than four tinmes the length of said

shorter ?ﬁseszﬁh blohB, Asteatighlar %reﬂle%ﬁfeﬂ shifed &RingMi0)h Thempasise16)

pl urallty of elenent parts (251, .) 1n each of which are fornmed first

passagevgy§ses S addighiE tdite M@Ns@&ﬂoh%ﬁﬁ&ft@@h &?”@%mgm Rfregerdra Gircilit.t h
adsor bent and second passageways (86) through which air flows for taki ng

e o KRBT, ) ol et SO o R e
through e bodiment and, therefore, the description thereof is omitted.

10 The refrigerant circuit is a closed circuit formed by piping connection of a
compressor (91), a regenerative heat exchanger (92) which operates a condenser, an
expansion valve, and a cooling heat exchanger (93) which operates as an evaporator.
Diagrammatic representation of the entire arrangement of the refrigerant circuit and the
expansion valve is omitted. The refrigerant circuit is so constructed as to perform a vapor

15  compression refrigeration cycle by circulating a refrigerant charged therein.

The casing (10) houses a first partition panel (101) and a second partition panel (106).
The first partition panel (101) and the second partition panel (106) are disposed vertically
in that order, thereby dividing the internal space of the casing (10) into upper and lower
spaces. In addition, in the casing (10), a part underlying the first partition panel (101)

20  constitutes a lower section (110), and a part interposing between the first partition panel
(101) and the second partition panel (106) constitutes a middle section (120), and a part
overlying the second partition panel (106) constitutes an upper section (130).

In the lower section (110) of the casing (10), the two adsorption elements (81, 82) are
arranged, in a lateral row, centrally relative to the front-rear direction. The adsorption

25  elements (81, 82) are standingly disposed in such orientation that their longitudinal

directions extend vertically. And, the first adsorption element (81) is disposed at the right



25 each said first passageway (85) and second air flows through each said
second passageway (86), 68 wherein: gaid plural element parts (251, ...)
are arranged so that said adsorption elenment (81, 82) is rectangul ar

par al | el epi ped- shaped as a whole, and cl osed end surfaces (240) of said
adsorption el enent (81, 82), on which neither said first passageways (85)
nor said second 5 passageways (86) are opened, are rectangl e-shaped, and
that sai @ftherlowensestion 6li#).andghy seserd asjserpsian slemsinti82) is- dispased affthe feficof
adsorption el enent (81, 82) which are |ocated on the | onger-side side of
sai d cl osled lewa sotiéra{E)( 280} hiantite dhel coalopn didp gmssagewayss (863 ®f the dirstpened
on side surfaces of said adsorption elenent (81, 82) which are |ocated on
t he shor tadsorpiisieeleinert (81) sraiopesddamerrign dideuuffacest the d43ing (10).40n Thesother
adsorption el enent of claim3, wherein: each said closed end surface (240)

of said adp@ithé teuling! seieepissdp8ivay B@b) bbthe lseqt@idradsorfisn éleflemt(BL) & opestas,

wherein the length of said longer sides is not nore than four tines the

I engty ofonsakfl sRiRQhEde StHESasing (16)) @i r condi tioning apparatus conprising a
plurality of adsorption elenents 15 (81, 82), said air conditioning

appar at us al tger,n I ' auyt fir af. | ' i ch
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10  (112). On the other hand, in a left-hand side part of the lower section (110), a lower lefi-
front flow path (113) is divisionally formed in front of the second adsorption element (82),
and a lower left-rear flow path (114) is divisionally formed at the rear of the second
adsorption element (82).
Additionally, in the inside of the lower section (110), a lower central flow path (115)
15 s divisionally formed between the first adsorption element (81) and lower right-rear flow
path (112), and the second adsorption element (82) and lower lefi-rear flow path (114).
The lower central flow path (115) constitutes an air flow path for regeneration. And, the
regenerative heat exchanger (92) is so disposed as to cross the lower central flow path
(115).
20 In a front surface of the lower section (110), an oblong, rectangle-shaped suction
opening (116) is opened centrally relative to the horizontal direction. The lower section
(110) is provided, at a position thereof corresponding to the suction opening (116), with a
turning damper (140). The turning damper (140) is an oblong, rectangle-shaped plate and

rotates on its rear end as an axis. By virtue of the operation of the turning damper (140),

25  switching between a state in which the suction opening (116) communicates only with the



operating node during which air taken in is humdified and then supplied

I ndoors, wherein: each said adsorptiongl enent (81, 82) conprises first
passageways (85) where air 25 flow ng therethrough cones into contact with
adsor bent and second passageways (86) 69 through which air flows for
taking heat of adsorption produced in said first passageways (85)~ each
sai d adsorption el ement (81, 82) is rectangular parallel epi ped- Sha?}ﬁ% by
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partition nenbers (83, 210), and said first passageways (85) are opened on
si de surf aceFuaheramire thdkmqmsé@imne(lm)mwse(sEin sBa9 davhperh (ldd e 142)owrhicll aren t he

| onger-side side of said partition nenbers (83, 210), and 10 said second
passagewaptongSfertadgle-shmdadatesy si de surfaces of said adsorption el enent
(81, 82) which are |located on the shorter-side side of said partition

menbess (83, 1hdGrst sfide EbMpa (14E01 gbsearﬁeﬂgeeanaaﬁast u8sopptionl déried, (SWhadei n:
each said partition nenber (83, 210) of said adsorption elenent (81, 82)
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between a state in which the cooling side passageway (86) of the first adsorption element
(81) is disconnected from the lower central flow path (115) and the lower right-rear flow
10  path (112) comes into communication with the lower central flow path (115), and a state in
which the cooling side passageway (86) of the first adsorption element (81) comes into
communication with the lower central flow path (115) and the lower right-rear flow path
(112) is disconnected from the lower central flow path (115), is made.
The second slide damper (142), disposed between the second adsorption element
15  (82) and lower lefi-rear flow path (114), and the lower central flow path (115), is formed
movably back and forth. By virtue of the operation of the second slide damper (142),
switching between a state in which the cooling side passageway (86) of the second
adsorption element (82) is disconnected from the lower central flow path (115) and the
lower left-rear flow path (114) comes into communication with the lower central flow path
20  (115), and a state in which the cooling side passageway (86) of the second adsorption
element (82) comes into communication with the lower central flow path (115) and the
lower left-rear flow path (114) is disconnected from the lower central flow path (115), is
made.
The internal space of the middle section (120) is divided into a front-side portion and

25  a rear-side portion, in other words a middle front-side flow path (121) and a middle rear-



(81, 82), said air conditioning apparatus alternately repeatedly carrying
out a first operation in which air is gephumdified in said first adsorption
el enent (81) sinultaneously with 20 adsorbent regeneration in said second
adsorption el enent (82) and a second operation in which air is dehumdified
in said second adsorption el enent (82) sinultaneously w th adsorbent

regeneration_in said first adsorption elemepnt (81), for rformn j t her
an operatsldﬁgﬂ%d@tlﬁ&ﬂzﬁgfquivéﬂo%%b’ t{%éﬂ% OPﬁE? écroﬂéﬁﬁ‘iirirﬁqrfsﬁ‘%d ‘grn‘g]et’ﬁi@ﬁfe
supplied indoors or an operating node during which air taken in is

hum di f i eectiond12®erespentivtlyed i ndoors, 25 wherei n: ~0 each sai d adsorption
el emrent (81, 82) conprises a plurality of elenent parts (251, ...) in each
of which are A oigheffoft opdningatidayésmformed 88)a sighsrfeonsicortfer ofithe) firsiepagitionough
cones into contact with adsorbent and second passageways (86) through which
ai r fl owpahdr(10Bki Atefhfrait apleniad (003)tis fonmpd trola e@iefront coaned of thedirstymstitmyeway s
(85), wherein said plural 5 elenent parts (251, ...) are conbi ned such that

firstsai mahdique1) NTRIGEhtERGH opaiiflg (1025 ts prmabiganayicsdi} aaddriagcoedower
fl ows through each said second passageway (86), and said plural el enent

parts (2%{bht-frond N8Wpaa (ANYaRU BR hiddle SoktckiRABAY Phiho28) B mmBdicatfod) 1S
rectangul ar parall el epi ped-shaped as a whol e and cl osed end surfaces (240)

of said %ﬁp%% Bihef! q'ﬁ@g&ﬁ-(ﬁ%h Fening ¢T03}NE OPeftidld BRI cRBAHe fahd Sings the
passageways nor said second 10 passageways (86) are opened, are
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| onger - si de_si detof W i&cﬁl%se}ad end surfaces (240) and said second
passagewdy S L HBA RP " OpE e on si de surfaces of said adsorption el ement

urt dlles (2409 Hafion? SHeBLR olfind (PEHTR Sl Pt Rellreifolidt PR M3,
onger - siraBURamEh UL, SRRt e P PR MG RL A Re FeR e s Rle 8¢ noc
more t hanpa]:'t?tyorn gaingF(SIOtl)heThe right-rear opening (104) is openable and closable and brings the
lower right-rear flow path (112) and the middle rear-side flow path (122) into
communication with each other. The left-rear opening (105) is openable and closable and
15  brings the lower left-rear flow path (114) and the middle rear-side flow path (122) into
communication with each other.

The internal space of the upper section (130) is divided into a front-side portion and a
rear-side portion, in other words an upper front-side flow path (131) and an upper rear-side
flow path (132) are divisionally formed on the front and rear sides of the upper section

20  (130), respectively. The upper front-side flow path (131) is provided with a second fan
(144). The upper front-side flow path (131) is brought into communication with the
middle front-side flow path (121) by the second fan (144). The upper rear-side flow path
(132) is provided with a first fan (143). The upper rear-side flow path (132) is brought into
communication with the middle rear-side flow path (122) by the first fan (143).

25 A first air discharge opening (133) and a second air discharge opening (134) are

opened on a right end surface of the upper section (130). The first air discharge opening



| ength of said shorter sides. 9. An air conditioning apparatus conprising
an adsorption elenent (81, 82) and a 2fgheater (92) for heating air which
is supplied to said adsorption elenent (81, 82) for adsorbent regeneration,
said air conditioning apparatus carrying out an operation in which an
adsor bent of said adsorption elenent (81, 82) adsorbs water vapor contained
in first air and an operation in which said adsorbent of said adsorption

el ement ((833) tgimps the unpgerear-side dlopypatle €H32 intp communication With the cepingeh0dr

(92), for the supplying of said dehum dified first air or said humdified
second aiTheisetendaair dischspaopening (IB4Mbeings the wpied fradsside flownpath ¢bdh)tinto8 1,
82) conprises first passageways (85) where air flow ng therethrough cones

i nt o contcaimuidakionsdrthe Basimn( 03 e roaddithas stegfrepais dis8faygd dyening(188) ald ai r
flows for taking heat of adsorption produced in said first passageways

(85), 5 9pé sbcofSAir BischRgLbFBiE (188)lare Eabned Suctehibngieh dfie of them is placed in
par al | el epi ped-shaped by | am nati on of rectangul ar pl ate-shaped partition

menbess (R3openlddte dhe HhEASHRICEI Halle LRE& staks, said first passageways (85)
and sai d second passageways (86) are fornmed alternately in the |am nation

direction of gaid sﬁ‘@{l%iobérﬂfri'% L gsﬁ&éd 1 #righR Rfld SR n@&@ﬁecﬂaﬁmgmys

(85) are opened on e su of sai d adsorption elem 10 (8 2)
101 o i o 05 SR AR eSd) L FEBSERPS,
adsor pti Onrllen%e?wg“}) p(la8c]éd on the box-shaped member (136). The box-shaped member (136) of
the air supply opening (135) is formed such that its front and rear surfaces are openable
10  and closable. When the front surface of the box-shaped member (136) is placed in the
open state, the upper front-side flow path (131) comes into communication with the inside
of the box-shaped member (136). On the other hand, when the rear surface of the box-
shaped member (136) is placed in the open state, the upper rear-side flow path (132) comes
into communication with the inside of the box-shaped member (136).
15 RUNNING OPERATION
The running operation of the air conditioning apparatus will be described with
reference to Figures 11-13. Note that Figures 12 and 13 provide typical diagrammatic
representations of the upper section (130), the middle section (120), and the lower section
(110) when viewed from above.
20 DEHUMIDIFICATION OPERATING MODE
The air conditioning apparatus performs a dehumidification operating mode by
repeating in alternation a first operation and a second operation. During that time, the first
fan (143) and the second fan (144) are activated and refrigeration cycles are carried out by
causing refrigerant to circulate in the refrigerant circuit. Here, the first and second
25  operations in the dehumidification operating mode will be described with reference to

Figure 12.



82) which are |l ocated on the shorter-side side of said partition nmenbers
(83, 210). 10. The air conditioning apparatus of claim9, wherein: each
said partition nmenber (83, 210) of said adsorption elenent (81, 82), having
15 I onger sides and shorter sides, is formed such that the I ength of said

| onger sides is not nore than four tines the Iength of said shorter sides.

11. An air conditioning apparatys ca | Sing an, adsotrptian el em (.81, 82)
and a heat er Iy the)firstopperation %dﬁ%;i?h%gg‘?a‘i‘%“ 8%1&!%8@80555 aydp dglgag”lﬁﬂl&p. Bn

el ement (81, 82) for adsorbent regeneration, 20 said air conditionin
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adsorption elenent (81, 82) adsorbs water vapor contained in first air and
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regenerated by second air heated by said heater (92), for the supplying of

sai d dehum diif iediofier Skctiinr(100), shé chrhingi ddinfper (1403 o noined to thetleftaandothe
space, 25 wherein: 72 said adsorption elenent (81, 82) conprises a
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plural 5 ggécsﬁ@g%y 8 B tHe2frlt adsorptiod! GerRETI{BNEEbnS4Ghtol Bdmibiniéionakith tHeows

t hr ough rst passageway (85) and second air flows through each

sald secoiePARnatRNRDaliAhs) R HALd R Hl?@éélda%é%mmz)r}%&e% ahdDds a resulk, ar e

arranged S0t sai d rp% ion el enent I s ‘rectangul ar .
ol ! SR B HERRR10% Byl AP AERSuFRany g GRLeR
nor ?8“ d p%&c(%g).

In this state, outdoor air flows, as first air, into the lower right-front flow path (111)
from the suction opening (116). The first air flows into the humidity adjusting side
passageway (85) of the first adsorption element (81) from the lower right-front flow path
(111). During the flow through the humidity adjusting side passageway (85), water vapor

15  contained in the first air is adsorbed into the adsorbent. The first air dehumidified in the
humidity adjusting side passageway (85) flows into the lower right-rear flow path (112).

On the other hand, outdoor air flows, as second air, into the cooling side passageway
(86) of the first adsorption element (81) which is opened on the right side surface of the
lower section (110). During the flow through the cooling side passageway (86), the second

20  air absorbs heat of adsorption produced when water vapor is adsorbed into the adsorbent in
the humidity adjusting side passageway (85). The second air, which has robbed heat of
adsorption, flows into the lower central flow path (115). During the flow through the
lower central flow path (115), the second air passes through the regenerative heat
exchanger (92). In the regenerative heat exchanger (92), the second air is subjected to heat

25  exchange with refrigerant and absorbs heat of condensation of the refrigerant.



10 passageways (86) are opened, are rectangl e-shaped, and that said first
passageways (85) are opened on side susd aces of said adsorption el enent

(81, 82) which are located on the | onger-side side of said closed end
surfaces (240) and said second passageways (86) are opened on side surfaces
of said adsorption elenent (81, 82) which are |located on the shorter-side
side of said_closed end surfaces_(24Q). 15 12. The air, conditionin
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second adsorption element ](8{ co(r%es into communication with the lower central flow

path (115).
In this state, outdoor air flows, as first air, into the lower left-front flow path (113)
from the suction opening (116). Then, the first air flows into the humidity adjusting side
15  passageway (85) of the second adsorption element (82) from the lower left-front flow path
(113). During the flow through the humidity adjusting side passageway (85), water vapor
contained in the first air is adsorbed into the adsorbent. The first air dehumidified in the
humidity adjusting side passageway (85) flows into the lower left-rear flow path (114).
On the other hand, outdoor air flows, as second air, into the cooling side passageway
20  (86) of the second adsorption element (82) which is opened on the left side surface of the
lower section (110). During the flow through the cooling side passageway (86), the second
air absorbs heat of adsorption produced when water vapor is adsorbed into the adsorbent in
the humidity adjusting side passageway (85). The second air, which has robbed heat of
adsorption, flows into the lower central flow path (115). During the flow through the

25 lower central flow path (115), the second air passes through the regenerative heat
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as a result, water vapor is desorbed from the adsorbent. In other words, the adsorbent is
regenerated. The water vapor desorbed from the adsorbent flows, together with the second
air, into the lower right-front flow path (111).

10 In the first partition panel (101), the right-front opening (102) and the left-rear
opening (105) are placed in the open state and the right-rear opening (104) and the left-
front opening (103) are placed in the closed state. In the upper section (130), the second
air discharge opening (134) is placed in the open state and the first air discharge opening
(133) is placed in the closed state. In the air supply opening (135), the front surface of the

15  box-shaped member (136) is placed in the closed state, and the rear surface thereof is
placed in the open state.

In this state, the first air dehumidified in the second adsorption element (82) passes
through the lefi-rear opening (105) from the lower left-rear flow path (114) and flows into
the middle rear-side flow path (122). During the flow through the middle rear-side flow

20  path (122), the first air passes through the cooling heat exchanger (93). In the cooling heat
exchanger (93), the first air is subjected to heat exchange with refrigerant and liberates heat
to the refrigerant. Thereafter, the first air is drawn in to the first fan (143) and flows into
the upper rear-side flow path (132). And, the first air dehumidified and cooled flows into
the box-shaped member (136) of the air supply opening (135) and is supplied indoors.

25 On the other hand, the second air, which has flowed out of the first adsorption

element (81), passes through the right-front opening (102) from the lower right-front flow
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The air conditioning apparatus performs a humidification operating mode by
repeating in alternation a first operation and a second operation. During that time, the first
fan (143) and the second fan (144) are activated and refrigeration cycles are carried out by
causing refrigerant to circulate in the refrigerant circuit. Here, the first and second

10  operations in the humidification operating mode will be described with reference to Figure
13.

In the first operation of the humidification operating mode, air is humidified in the
first adsorption element (81) and, at the same time, water vapor is adsorbed into the
adsorbent of the second adsorption element (82).

15 In the lower section (110), the turning damper (140) is turned to the right, and the
suction opening (116) comes into communication with the lower lefi-front flow path (113).
Additionally, the first slide damper (141) moves and, as a result, the lower right-rear flow
path (112) comes into communication with the lower central flow path (115), and the
second slide damper (142) moves and, as a result, the cooling side passageway (86) of the

20  second adsorption element (82) comes into communication with the lower central flow
path (115).

In this state, outdoor air flows, as first air, into the lower left-front flow path (113)
from the suction opening (116). Then, the first air flows into the humidity adjusting side
passageway (85) of the second adsorption element (82) from the lower left-front flow path

25  (113). During the flow through the humidity adjusting side passageway (85), water vapor
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(86) of the second adsorption element (82) which is opened on the left side surface of the

5  lower section (110). During the flow through the cooling side passageway (86), the second

air absorbs heat of adsorption produced when water vapor is adsorbed into the adsorbent in

the humidity adjusting side passageway (85). The second air, which has robbed heat of

adsorption, flows into the lower central flow path (115). During the flow through the

lower central flow path (115), the second air passes through the regenerative heat

10  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) flows through the lower right-rear flow path (112) and is introduced
into the humidity adjusting side passageway (85) of the first adsorption element (81). In

15  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. The water vapor desorbed from the adsorbent is given to the second air, so
that the second air is humidified. The second air humidified in the first adsorption element
(81) flows into the lower right-front flow path (111).

20 In the first partition panel (101), the right-front opening (102) and the left-rear
opening (105) are placed in the open state and the right-rear opening (104) and the left-
front opening (103) are placed in the closed state. In the upper section (130), the first air
discharge opening (133) is placed in the open state and the second air discharge opening
(134) is placed in the closed state. In the air supply opening (135), the front surface of the

25  box-shaped member (136) is placed in the open state and the rear surface thereof is placed

in the closed state.
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On the other hand, the first air dehumidified in the second adsorption element (82)
passes through the lefi-rear opening (105) from the lower left-rear flow path (114) and
flows into the middle rear-side flow path (122). During the flow through the middle rear-

10  side flow path (122), the first air passes through the cooling heat exchanger (93). In the
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. Thereafter, the first
air is drawn in to the first fan (143) and flows into the upper rear-side flow path (132).
Then, the first air passes through the first air discharge opening (133) and is discharged

15  outdoors. -

In the second operation of the humidification operating mode, contrary to the first
operation, air is humidified in the second adsorption element (82) and, at the same time,
water vapor is adsorbed into the adsorbent of the first adsorption element (81).

In the lower section (110), the turning damper (140) is turned to the left and, as a

20  result, the suction opening (116) comes into communication with the lower right-front flow
path (111). Additionally, the first slide damper (141) moves and, as a result, the cooling
side passageway (86) of the first adsorption element (81) comes into communication with
the lower central flow path (115), and the second slide damper (142) moves and, as a result,
the lower lefi-rear flow path (114) comes into communication with the lower central flow

25  path (115).
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HoH e 1?>|as(s!ag(eway (85) of the first adsorption element (81) from the lower right-front flow path
(111). During the flow through the humidity adjusting side passageway (85), water vapor
5  contained in the first air is adsorbed into the adsorbent. The first air dehumidified in the
humidity adjusting side passageway (85) flows into the lower right-rear flow path (112).

On the other hand, outdoor air flows, as second air, into the cooling side passageway
(86) of the first adsorption element (81) which is opened on the right side surface of the
lower section (110). During the flow through the cooling side passageway (86), the second

10  air absorbs heat of adsorption produced when water vapor is adsorbed into the adsorbent in
the humidity adjusting side passageway (85). The second air, which has robbed heat of
adsorption, flows into the lower central flow path (115). During the flow through the
lower central flow path (115), the second air passes through the regenerative heat
exchanger (92). In the regenerative heat exchanger (92), the second air is subjected to heat

15  exchange with refrigerant and absorbs heat of condensation of the refrigerant.

The second air heated in the first adsorption element (81) and the regenerative heat
exchanger (92) flows through the lower left-rear flow path (114) and is introduced into the
humidity adjusting side passageway (85) of the second adsorption element (82). In the
humidity adjusting side passageway (85), the adsorbent is heated by the second air and, as

20  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, so
that the second air is humidified. The second air humidified in the second adsorption
element (82) flows into the lower left-front flow path (113).

In the first partition panel (101), the right-rear opening (104) and the left-front

25  opening (103) are placed in the open state and the right-front opening (102) and the left-

rear opening (105) are placed in the closed state. In the upper section (130), the first air
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in the closed state.

5 In this state, the second air humidified in the second adsorption element (82) passes
through the lefi-front opening (103) from the lower left-front flow path (113) and flows
into the middle front-side flow path (121). The second air in the middle front-side flow
path (121) is drawn in to the second fan (144) and flows into the upper front-side flow path
(131). And, the second air heated and humidified flows into the box-shaped member (136)

10  of the air supply opening (135) and is supplied indoors.

On the other hand, the first air dehumidified in the first adsorption element (81)
passes through the right-rear opening (104) from the lower right-rear flow path (112) and
flows into the middle rear-side flow path (122). During the flow through the middle rear-
side flow path (122), the first air passes through the cooling heat exchanger (93). In the

15  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. Thereafter, the first
air is drawn in to the first fan (143) and flows into the upper rear-side flow path (132).
Then, the first air passes through the first air discharge opening (133) and is discharged
outdoors.

20 OTHER EMBODIMENTS OF INVENTION
FIRST MODIFICATION EXAMPLE

The adsorption element (81, 82) of the present invention may be constructed as
follows.

As shown in Figure 14, the adsorption element (81, 82) of the first modification

25  example is rectangular parallelepiped-shaped by an alternating lamination of first members

(210) and second members (220).
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5  passageways (85), which are formed by the respective first members (210) and through
which first air flows, are opened on two opposing side surfaces of the four side surfaces,
and the cooling side passageways (86), which are formed by the respective second
members (220) and through which first air flows, are opened on the remaining two
opposing side surfaces.

10 Additionally, end surfaces of the rectangular parallelepiped-shaped adsorption
element (81, 82), situated at both ends thereof relative to the lamination direction of the
first and second members (210) and (220), each constitute a closed end surface (240) on
which neither the humidity adjusting side passageways (85) nor the cooling side
passageways (86) are opened. The closed end surface (240) is rectangle-shaped, having

15 longer sides and shorter sides, wherein the length of the longer sides is L and the length of
the shorter sides is L,. And, the humidity adjusting side passageways (85) are opened on
the side surfaces of the adsorption element (81, 82) which are located on the longer-side
side of the closed end surfaces (240) and the cooling side passageways (86) are opened on
the side surfaces of the adsorption element (81, 82) which are located on the shorter-side

20  side of the closed end surfaces (240).

As shown in Figure 15, the first member (210) is rectangular plate-shaped and
constitutes a partition member. More specifically, the length of the longer sides of the first
member (210) is L;, and the length of the shorter sides is L,, and the thickness is t;. The
first member (210) comprises two flat plates (211, 212) and a corrugated plate (213)

25  sandwiched between the flat plates (211, 212). In the first member (210), the corrugated

plate (213) is oriented such that its ridgeline direction extends paralle! with the shorter
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As shown in Figure 16, the second member (220) is rectangular frame-shaped. More
specifically, the length of the longer sides of the second member (220) is L,, the length of
10  the shorter sides is Ly, and the thickness is t. The second member (220) is frame-shaped
by punching out a central portion of a plastic cardboard shaped like a rectangular flat plate.
More specifically, the second member (220) comprises two flat plate parts (221, 222)
disposed so as to be opposite to one another and a reinforcing bar part (223) interposed
between the flat plate parts (221, 222). In order to maintain a clearance between the two
15  flat plate parts (221, 222), the reinforcing bar part (223) is formed in a direction orthogonal
to the flat plate parts (221, 222). Additionally, the direction, in which the reinforcing bar
part (223) extends, extends parallel with the longer sides of the second member (220).
In the second member (220), the cooling side passageway (86) is defined between
the flat plate parts (221, 222). Additionally, in the adsorption element (81, 82) in which
20  the first members (210) and the second members (220) are alternately stacked one above
the other, both sides of the punched-out portion of the second member (220) are blocked
up by the first member (210), and such a portion also constitutes the cooling side
passageway (86). In the second member (220), the surfaces of the flat plate parts (221,
222) and the reinforcing bar part (223) are not coated with adsorbent.

25 SECOND MODIFICATION EXAMPLE
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10  of the foregoing combinations is identical in entire shape with the adsorption element (81,

82) of the first modification example (see Figure 14).

In the adsorption element (81, 82) of the present modification example, each of the
element parts (251, 252, 253, 254) is rectangular parallelepiped-shaped by an alternating
lamination of first members (210) and second members (220). In the present modification

15  example, the construction of the first members (210) and the construction of the second
members (220) are the same as the first and second members (210) and (220) of the first
modification example (see Figures 15 and 16). However, of the first and second members
(210) and (220) of the present modification example, some of them have the same size as
the first modification example and others are different in size from the first modification

20  example.

In the rectangular parallelepiped-shaped element parts (251-254), humidity adjusting
side passageways (85) and cooling side passageways (86) are opened on side surfaces of
each rectangular parallelepiped-shaped element part (251-254) in parallel with the
lamination direction of the first and second members (210) and (220). More specifically,

25  the humidity adjusting side passageways (85), which are formed by the respective first

members (210) and through which first air flows, are opened on two opposing side
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of three element parts (251). First and second members (210) and (220) of the element
part (251) are rectangle-shaped, like the first and second members (210) and (220) of the
first modification example. In other words, the length of the longer sides of the first and
10  second members (210) and (220) is L; and the length of the shorter sides is L,.
Additionally, the length of each element part (251) extending in the lamination direction of
the first and second members (210) and (220) is W/3.

In the adsorption element (81, 82) of Figure 17, the three elements parts (251) are
arranged side by side in a line from front to rear in such orientation that end surfaces of
15  adjoining element parts (251) face each other. The entire shape of the adsorption element
(81, 82) is rectangular parallelepiped-shaped, and the lateral width of the adsorption

element (81, 82) is L,, the height is L,, and the depthis W.
Furthermore, in the adsorption element (81, 82) of Figure 17, a near-side end surface
of the foremost element part (251) and a far-side end surface of the rearmost element part
20  (251) each constitute a closed end surface (240) of the adsorption element (81, 82). Each
closed end surface (240) is rectangle-shaped and the length of the longer sides is L; and the
length of the shorter sides is L,. In the adsorption element (81, 82), when viewed as a
whole, the humidity adjusting side passageways (85) are opened on side surfaces of the
adsorption element (81, 82) on the longer-side side of the closed end surfaces (240) and the
25  cooling side passageways (86) are opened on side surfaces of the adsorption element (81,

82) on the shorter-side side of the closed end surfaces (240).
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L1/2 and the length of another side of each of the first and second members (210) and (220)
orthogonal to the one side is L,. Additionally, the length of each element part (252)
extending in the lamination direction of the first and second members (210) and (220) is W.

In the adsorption element (81, 82) of Figure 18, the two element parts (252) are
laterally arranged side by side in such orientation that their side surfaces, on which the
cooling side passageways (86) are opened, face each other. And, the entire shape of the
adsorption element (81, 82) is rectangular parallelepiped-shaped, and the lateral width of
the adsorption element (81, 82) is Ly, the height is L, and the depth is W.

Furthermore, in the adsorption element (81, 82) of Figure 18, end surfaces of the two

element parts (252), laterally arranged side by side, each constitute a closed end surface

(240). Each closed end surface (240) of the adsorption element (81, 82) is rectangle-
shaped by combining together two square-shaped end surfaces of the element parts (252).
More specifically, the closed end surface (240) is rectangle-shaped, and the length of the
longer sides is L; and the length of the shorter sides is L. In the adsorption element (81,
82), when viewed as a whole, the humidity adjusting side passageways (85) are opened on
side surfaces of the adsorption element (81, 82) on the longer-side side of the closed end
surfaces (240) and the cooling side passageways (86) are opened on side surfaces of the
adsorption element (81, 82) on the shorter-side side of the closed end surfaces (240).
Referring to Figure 19, there is shown an adsorption element (81, 82) made up of two
element parts (253). First and second members (210) and (220) of the element part (253)

are rectangle-shaped, as by dividing the first and second members (210) and (220) of the
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part (253) extending in the lamination direction of the first and second members (210) and
5  (220)is W.

In the adsorption element (81, 82) of Figure 19, the two element parts (253) are
vertically stacked one upon the other in such orientation that their side surfaces, on which
the humidity adjusting side passageways (85) are opened, face each other. And, the entire
shape of the adsorption element (81, 82) is rectangular parallelepiped-shaped, and the

10 lateral width of the adsorption element (81, 82) is Ly, the height is L,, and the depth is W.

Furthermore, in the adsorption element (81, 82) of Figure 19, end surfaces of the two
element parts (252), vertically stacked one upon the other, each constitute a closed end
surface (240). Each closed end surface (240) of the adsorption element (81, 82) is
rectangle-shaped by combining together two square-shaped end surfaces of the element

15  parts (253). More specifically, the closed end surface (240) is rectangle-shaped, and the
length of the longer sides is L; and the length of the shorter sides is L. In the adsorption
element (81, 82), when viewed as a whole, the humidity adjusting side passageways (85)
are opened on side surfaces of the adsorption element (81, 82) on the longer-side side of
the closed end surfaces (240) and the cooling side passageways (86) are opened on side

20 surfaces of the adsorption element (81, 82) on the shorter-side side of the closed end
surfaces (240). |

Referring to Figure 20, there is shown an adsorption element (81, 82) made up of
eight element parts (254). First and second members (210) and (220) of the element part
(254) are rectangle-shaped, as by dividing the first and second members (210) and (220) of

25  the first modification example into four parts along the centers of the longer and shorter

sides thereof. In other words, the length of the longer sides of the first and second
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the length of each element part (254) extending in the lamination direction of the first and
second members (210) and (220) is W/2.

In the adsorption element (81, 82) of Figure 20, the eight element parts (254) are
arranged in a predetermined orientation. More specifically, vertically adjoining element
parts (254) are arranged in such orientation that their side surfaces, on which the humidity
adjusting side passageways (85) are opened, face each other. On the other hand, laterally
adjoining element parts (254) are arranged in such orientation that their side surfaces, on
which the cooling side passageway (86) are opened, face each other. Additionally,
longitudinally adjoining element parts (254) are arranged in such orientation that their end
surfaces face each other. And, the entire shape of the adsorption element (81, 82) is
rectangular parallelepiped-shaped and the lateral width is Ly, the height is L,, and depth is
W.

Furthermore, in the adsorption element (81, 82) of Figure 20, end surfaces of four
element parts (254), vertically and laterally arranged, together constitute a closed end
surfaces (240). Each closed end surface (240) of the adsorption element (81, 82) is
rectangle-shaped by combining together four square-shaped end surfaces of the element
parts (254). More specifically, the closed end surface (240) is rectangle-shaped and the
length of the longer sides is L; and the length of the shorter sides is L,. In the adsorption
element (81, 82), when viewed as a whole, the humidity adjusting side passageways (85)
are opened on side surfaces of the adsorption element (81, 82) on the longer-side side of
the closed end surfaces (240) and the cooling side passageways (86) are opened on side
surfaces of the adsorption element (81, 82) on the shorter-side side of the closed end
surfaces (240).

Additionally, in the adsorption element (81, 82) of the present modification example,

the adsorption element-constituting element parts (251-254) are not necessarily joined

()-

3
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necessarily firmly joined together. In other words, the element parts (251-254) may be
5  elements parts capable of constituting a single adsorption element (81, 82) when housed in
the casing (10) of the air conditioning apparatus.
THIRD MODIFICATION EXAMPLE
In the air conditioning apparatus of each of the foregoing embodiments, second air is
subjected to heat exchange with refrigerant in the regenerative heat exchanger (92),
10  whereby the second air is heated by heat of condensation of the refrigerant. In stead of
using such arrangement, the following arrangement may be employed.
In other words, second air is subjected to heat exchange with warm water in the
regenerative heat exchanger (92), whereby the second air is heated by the warm water. In
this case, the regeneration temperature in the air conditioning apparatus, ie., the
15  temperature of second air which is delivered from the regenerative heat exchanger (92) to
the adsorption element (81, 82), can be from about 60 degrees Centigrade to about 80
degrees Centigrade. Accordingly, in the present modification example, it is advisable that
the adsorption element (81, 82) is shaped so that L,/L; is, for example, about 2.5.
Additionally, as the medium for heating the second air in the regenerative heat
20  exchanger (92), for example, combustion gas or the like may be employed in addition to
refrigerant and warm water. In this case, the regeneration temperature in the air
conditioning apparatus can be about 100 degrees Centigrade.
In the air conditioning apparatus of each of the foregoing embodiments, the

regeneration temperature is not always constant, in other words it will vary with the

25  temperature of second air that is introduced into the regenerative heat exchanger (92). And,
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5  difference between the temperature of the second air at the inlet of the regenerative heat
exchanger (92) and the temperature of the second air at the outlet of the regenerative heat
exchanger (92) is about 40 degrees Centigrade at the maximum. On the other hand, the
temperature of outside air at the time of the operation of the air conditioning apparatus may
be about - 10 degrees Centigrade at the minimum. Therefore, when using outside air as the

10 second air, the temperature of second air of - 10 degrees Centigrade is increased by 40
degrees Centigrade, so that the regeneration temperature is 30 degrees Centigrade.

As described above, in the air conditioning apparatus of each of the foregoing
embodiments, in the case where the second air is heated by heat of condensation of the
refrigerant, the regeneration temperature varies in the range between not less than 30

15  degrees Centigrade and not more than 60 degrees Centigrade. Additionally, in the case
where the second air is heated by combustion gas, the regeneration temperature varies in
the range between not less than 30 degrees Centigrade and not more than 100 degrees
Centigrade.

INDUSTRIAL APPLICABILITY
20 As has been described above, the present invention is useful for air conditioning

apparatus capable of air humidity adjustment.
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109 & () - +1} 11 1KAX2RBEptpi Glemafdc@npyising first passageways (85) where air flowing
5  therethrough comes into contact with adsorbent and second passageways (86) through
which air flows for taking heat of adsorption produced in said first passageways (85),
wherein:
said adsorption element is rectangular parallelepiped-shaped by lamination of
rectangular plate-shaped partition members (83, 210) at predetermined intervals,

10 said first passageways (85) and said second passageways (86) are formed alternately

in the lamination direction of said partition members (83, 210),
said first passageways (85) are opened on side surfaces of said adsorption element
(81, 82) which are located on the longer-side side of said partition members (83, 210), and
said second passageways (86) are opened on side surfaces of said adsorption element

15 (81, 82) which are located on the shorter-side side of said partition members (83, 210).

2.  The adsorption element of claim 1, wherein:

each said partition member (83, 210) having longer sides and shorter sides is formed
such that the length of said longer sides is not more than four times the length of said
shorter sides.

20 3.  An adsorption element (81, 82) which comprises a plurality of element parts
(251, ...) in each of which are formed first passageways (85) where air flowing
therethrough comes- into contact with adsorbent and second passageways (86) through
which air flows for taking heat of adsorption produced in said first passageways (85),
wherein said plural element parts (251, ...) are combined such that first air flows through

25  each said first passageway (85) and second air flows through each said second passageway

(36),
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adsorption element (81, 82), on which neither said first passageways (85) nor said second
5  passageways (86) are opened, are rectangle-shaped, and that said first passageways (85)
are opened on side surfaces of said adsorption element (81, 82) which are located on the
longer-side side of said closed end surfaces (240) and said second passageways (86) are
opened on side surfaces of said adsorption element (81, 82) which are located on the
shorter-side side of said closed end surfaces (240).
10 4.  The adsorption element of claim 3, wherein:
each said closed end surface (240) of said adsorption element (81, 82) has longer
sides and shorter sides, wherein the length of said longer sides is not more than four times
the length of said shorter sides.
5.  An air conditioning apparatus comprising a plurality of adsorption elements
15 (81, 82),
said air conditioning apparatus alternately repeatedly carrying out a first operation in
which air is dehumidified in said first adsorption element (81) simultaneously with
adsorbent regeneration in said second adsorption element (82) and a second operation in
which air is dehumidified in said second adsorption element (82) simultaneously with
20  adsorbent regeneration in said first adsorption element (81), for performing either an
operating mode during which air taken in is dehumidified and then supplied indoors or an
operating mode during which air taken in is humidified and then supplied indoors,
wherein;

each said adsorption element (81, 82) comprises first passageways (85) where air

25  flowing therethrough comes into contact with adsorbent and second passageways (86)
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each said adsorption element (81, 82) is rectangular parallelepiped-shaped by
lamination of rectangular plate-shaped partition members (83, 210) at predetermined
5 intervals,
said first passageways (85) and said second passageways (86) are formed alternately
in the lamination direction of said partition members (83, 210), and
said first passageways (85) are opened on side surfaces of said adsorption element
(81, 82) which are located on the longer-side side of said partition members (83, 210), and
10  said second passageways (86) are opened on side surfaces of said adsorption element (81,
82) which are located on the shorter-side side of said partition members (83, 210).
6. The air conditioning apparatus of claim 5, wherein:
each said partition member (83, 210) of said adsorption element (81, 82), having
longer sides and shorter sides, is formed such that the length of said longer sides is not
15  more than four times the length of said shorter sides.
7.  An air conditioning apparatus comprising a plurality of adsorption elements
(81, 82),
said air conditioning apparatus alternately repeatedly carrying out a first operation in
which air is dehumidified in said first adsorption element (81) simultaneously with
20  adsorbent regeneration in said second adsorption element (82) and a second operation in
which air is dehumidified in said second adsorption element (82) simultaneously with
adsorbent regeneration in said first adsorption element (81), for performing either an
operating mode during which air taken in is dehumidified and then supplied indoors or an

operating mode during which air taken in is humidified and then supplied indoors,

25 wherein:
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82) is rectangular parallelepiped-shaped as a whole and closed end surfaces (240) of said
adsorption element (81, 82), on which neither said first passageways (85) nor said second
10  passageways (86) are opened, are rectangle-shaped, and that said first passageways (85)
are opened on side surfaces of said adsorption element (81, 82) which are located on the
longer-side side of said closed end surfaces (240) and said second passageways (86) are
opened on side surfaces of said adsorption element (81, 82) which are located on the
shorter-side side of said closed end surfaces (240).
15 8.  The air conditioning apparatus of claim 7, wherein:
each said closed end surface (240) of said adsorption element (81, 82) has longer
sides and shorter sides and the length of said longer sides is not more than four times the
length of said shorter sides.
9.  An air conditioning apparatus comprising an adsorption element (81, 82) and a
20  heater (92) for heating air which is supplied to said adsorption element (81, 82) for
adsorbent regeneration,
said air conditioning apparatus carrying out an operation in which an adsorbent of
said adsorption element (81, 82) adsorbs water vapor contained in first air and an operation
in which said adsorbent of said adsorption element (81, 82) is regenerated by second air
25  heated by said heater (92), for the supplying of said dehumidified first air or said

humidified second air into a room space,
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wherein:

said adsorption element (81, 82) comprises first passageways (85) where air flowing
therethrough comes into contact with adsorbent and second passageways (86) through
which air flows for taking heat of adsorption produced in said first passageways (85),

said adsorption element (81, 82) is rectangular parallelepiped-shaped by lamination
of rectangular plate-shaped partition members (83, 210) at predetermined intervals,

said first passageways (85) and said second passageways (86) are formed alternately
in the lamination direction of said partition members (83, 210), and

said first passageways (85) are opened on side surfaces of said adsorption element
(81, 82) which are located on the longer-side side of said partition members (83, 210), and
said second passageways (86) are opened on side surfaces of said adsorption element (81,
82) which are located on the shorter-side side of said partition members (83, 210).

10. The air conditioning apparatus of claim 9, wherein:

each said partition member (83, 210) of said adsorption element (81, 82), having
longer sides and shorter sides, is formed such that the length of said longer sides is not
more than four times the length of said shorter sides.

11. An air conditioning apparatus comprising an adsorption element (81, 82) and a
heater (92) for heating air which is supplied to said adsorption element (81, 82) for
adsorbent regeneration,

said air conditioning apparatus carrying out an operation in which an adsorbent of
said adsorption element (81, 82) adsorbs water vapor contained in first air and an operation
in which said adsorbent of said adsorption element (81, 82) is regenerated by second air
heated by said heater (92), for the supplying of said dehumidified first air or said
humidified second air into a room space, |

wherein:
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said adsorption element (81, 82) comprises a plurality of element parts (251, ...) in
each of which are formed first passageways (85) where air flowing therethrough comes
into contact with adsorbent and second passageways (86) through which air flows for
taking heat of adsorption produced in said first passageways (85), wherein said plural
element parts (251, ...) are combined such that first air flows through each said first
passageway (85) and second air flows through each said second passageway (86), and

said plural element parts (251, ...) are arranged so that said adsorption element (81,
82) is rectangular parallelepiped-shaped as a whole and closed end surfaces (240) of said
adsorption element (81, 82), on which neither said first passageways (85) nor said second
passageways (86) are opened, are rectangle-shaped, and that said first passageways (85)
are opened on side surfaces of said adsorption element (81, 82) which are located on the
longer-side side of said closed end surfaces (240) and said second passageways (86) are
opened on side surfaces of said adsorption element (81, 82) which are located on the
shorter-side side of said closed end surfaces (240).

12. The air conditioning apparatus of claim 11, wherein:

each said closed end surface (240) of said adsorption element (81, 82) has longer
sides and shorter sides and the length of said longer sides is not more than four times the
length of said shorter sides.

13. The air conditioning apparatus of either claim 10 or claim 12, wherein:

the temperature of said second air which is supplied to said adsorption element (81,

82) for adsorbent regeneration is not more than 100 degrees Centigrade.

* * * * *



