;e3epT*6TpOLl Al R CONDI TI ONI NG APPARATUS 5 BACKGROUND ART The present
invention relates to air conditioning apparatus, and nore particularly to
an air conditioning apparatus capable of adjusting both air tenperature and
air humdity. TECHNI CAL FI ELD Dehum difiers for dehum difying air by making

use of an adsorbent have been 10 15 known in the prior artr\mmummmuumw
dehum difier is disclosed in Japanese Patent Kokai Gazette 20
In this dehunidifier, air is broudESCRIBTHANt act with an adsor bggiseof an
adsorption el enent and wat er vagor contained in the air is adsorbed into

t he adsorbent, whereby theA DITIONING ABPARAJAIR ai ned m“’!{”"mmﬂﬂwmmmmm
reduced. Here, adsorption of the water vapor into the adsorbe

generation of heat of adsorption. If air which is being dehum di ficemozt S
heat ed by such heat of adsorption, then the relative humdity of the air
decr ease BACKGROVNRIARE it difficult to provide adequate

dehum_di fication. To cope wth this, the adsorption elenent of the
dehundi fi er 1he P5ess0t Hwantign Felates o) air penditioningagppreatus eed mege particwletly to
securing the amunt of dehum dification of the air by robbing heat of
adsor pt i G211 Gpnbionngapgagiscapailelofadivsting ibptheair temperatiurs endainhumidity. be

regener at estoration of its adsorption ability. To this end, air
isgheat edﬁgS;ﬁ&Céc}e@!ﬁLP heater and the hea!toed air is b?/ought i nto contact
ith an adsorbent .f.ar renoyal of. .water vapor .fromthe adsorbent. PROBLEMS
\'?MHAT | NVEN'SI'I %PRH‘E%B@ g% i%w@l Hng ¢ ébgv@g%%?iqge@l a&whﬁnailmmb,een
however, ;air used for regeneration,of t 25 adsorbent _is heated by an

el ectric ME¥ReR T mréorparrgd S‘{Cﬁed%ﬂ“%‘ﬁllgﬁﬁ f%g‘tSCISFﬂdy‘naJarpéﬂFsén])eﬂ*w okai
ef fi ghen i t aj ot her,.woy .when air | eated by an electric
healt gp f(%aez'et;%%ﬁomh%g q)r%g?? 'nqﬂ\/\h’%g%@wert B'rIt‘ﬁeg’%Pg‘twl”it? cﬁé'@étr Wé‘k‘c%‘édl t he
ower co i f : i in_any.circunst ances., Because of
Phie ¢ SRl 43 adsibuh Sferldn? ol e Voo ARS8 IS Srenber Py

ill ne t e B j t hum di.fier.in an

\(,:V: r cgmrg%%gﬁﬂ%g%o%rna 1y Ay g@%%gglg%?reaﬁ E)ar"lrﬁwhlglth%%ﬁrﬁ ﬁﬁ‘ﬁf%q’ Here,
brovi de - addapien of oAk LApBONRT e KAREHEN Jed e HEAARAY of 8 AUFRI LB AR o

and the fact that the energy efficiency Is uces an em of

running UpakQetich &f b&AL GelMAFRISE Méated b9 suel BEA drUSorpFER thélPtie Tefflipd t he
f oregoi ng probl ens, the present invention was made. Acrgor dingly, an obj ect

of the priratdity i 6f/ahéi 8R Hecréded, HHPLS thMkif S OMifEdl GheRewidd R8s
condi tioni ng apparatus capabl e of adjusti ngﬁg;i r humdity. l%DI lSCLC)SU%?E OF

| NVENTI Odelifinitlifécapioas e ¢dpeewithothisprehy i adesrpeior ieléiend! (Tl MiGRINAIREr T8ans
intended for an air
provided with an air passageway for cooling, thereby securing the amount of

dehumidification of the air by robbing heat of adsorption.
In the above-described dehumidifier, the adsorbent must be regenerated for
20  restoration of its adsorption ability. To this end, air is heated by an electric heater and the
heated air is brought into contact with an adsorbent for removal of water vapor from the

adsorbent.
PROBLEMS THAT INVENTION INTENDS TO SOLVE
In the above-described dehumidifier, however, air used for regeneration of the
25  adsorbent is heated by an electric heater. This produces the problem that only a low energy
efficiency is obtained. In other words, when air is heated by an electric heater, the amount
of heating with respect to the air will never exceed the power consumption of the electric

heater in any circumstances. Because of this, theoretically the power of dehumidification



condi tioni ng apparatus which perforns either an operating node in which
first air taken in is cooled and dehum dified and then supplied i ndoors or
an operating node in which second air taken in is heated and hum difi ed and
t hen supplied indoors. And, the air conditioning apparatus conprises a
refrigerant circuit, including a conpressor (91), a 15 condenser (92), an
expansi on nmechani sm and an evaporator (93, 94), for performng a

ref ri ger afitber hoyidifier avild rewera de@egptthe posleensunifibn S2thel BbhhidiflerWhi &ty ar e
divisionally fornmed a hum dity adjusting side passageway (85) where flow ng
ai r conesircumsanrent acAcoardihglgn iads oimemssiblearfor ahe oddhungdified etop pESadEEMRY
(86) through which air flows for taking heat of adsorption fromthe

hum di t y dekijmidificatios ipdwep aseadiogaiie €8&Ly cohemeitiontthereaf and GhecfotltHat et Ny
apparatus perfornms a dehum difying operation in which the first air is
dehumi di enesgy bfficigney irulowdproguces poathemmoblenieofrassiag epayst{ 85¢neady fdtessary
adsorgti on elenment (81, 82, 150) and thereafter is subjected to heat

exchange fQfi apsrations.i gerant in the evaporator (93, 94), and an adsorbent
regenerating operation in which the second air, after passing through the
cool i ng si deBgadugagawayng gby Efregding aptoblemsi che epresmmht inf&ition83yas16@le. i s 25
subj ect eg‘rcto heat exchange with refrigerant in the condenser (92) and

t her eaf t C?félqgix, B QhiceOf the Bresens invgntien isyo iaprove thegeneigyee ficisncygeinapir( 85)

of the adsor.pti.on el enent. The present .invention provides a second

probl em §8‘P‘{} 10/iNgARR3EAtUS CaPAE 9f adiystingeais humidityy obl em sol vi ng means wherei n

inthe a i I a dehum di fying 3 operation is carried
out by ciﬁg#ﬂ‘?%@tﬁfﬁbﬁm t hrough sone of hum dity adjusting side
passweways SﬁS) of the a%dsor tion el enen (150])6!' and, concurrently with the
dehuft di fyi nd B FEFSRG yenton, proxides a¢ “ﬁbpfftb'?é“r‘%ﬁ’ Hg; means wfended der By arausi ng

pacsagewsyRdorlye hoarild Which bt Shorspae ivulioh s AR | on
o1 obl em Sorstsy e SRR ML el PIAF BRERn0 b sbSns ode iprwhicheo,
operatton o i ke I HERATHE ManRRRCE AN theh Skl Ihd e i The ik

the 11 1St Qa0 B Lo e erenPrga et Hlie REing e REPASRR bRy g

oper & i 0Bondande Y97)E antexPahsRRE MRt ARNN, San@ad & ' air to
fl ow t hrough a gﬁzn"?di t;/{Badsj usting side “passa‘gdg%%?’(@é) ggjfjsﬂt)ﬂge@(grgg 2

adsor pti cofrigdreitmntydi2dnd A0 ddfrp@REOBRRRETSN, 12 150) Wi valci? aflE liyNicHaIY1 N
operation is carried out by causing first air to flow through the humdity
adj usti nfpreiede Ipasidig admytifBSijle phsshffewse@SNdvhtke AGSRERI 06m&) RIGBINt432)

and, concurrently with the dehum difying operation, a regenerating

oper at i owithgnadserbend, and a bgolingusiderpssagewayl (86)rthtoogli ndieht 4ir flowh féhakiagn di ty
adj usti ng si de passageway (85) of the first adsorption elenment (81). The
present Depy etadserppeniame she hiwidityhadjnssingeside passagepvaye (8%, ademimilegaito t he
third probl em sol ving neans_wherein the air conditioning apparatus further

i ncl HiesCHNtignng appareins perferms £, delumyidifpingr eppsationain ovhidly thhifest ain isut | et

si de of coql.i.ng . si de passageway,. (86) of any one of the first and second
adsor pt i dehoaneifed by ‘gsf}lm&;sy P‘QuﬁF‘BLﬁgﬂfﬁﬁ PRSSRESWAS (88 PE thei astsorgitioh elemént| et

si de of hym di j usting si.de passageway (85) of the other of the first
and sec o&r} ’ gg‘sgpé) g’?cf)‘&#e@aéﬁ‘e‘ﬁ ts‘ébJ?‘EﬁJ,D t ge@hwaewﬂmﬂmw in {lg2evaperaton

di sposed, as cross the regeneration aiy flow path (54, 115). 25 The
pr eg ent (ﬁvé’%\ﬁi%ﬂ aarm?rgggt %g?‘?ef‘itwgp‘?ﬂ%art’é’ﬁr‘§d1"]%‘&h§|herréf&ﬁ§d élfc)éﬂ@”l pR§Sing

herai n Cresel b€ ot SWe2Rrsaeilar JEPoAT e Adriopesehas) (5, (2edsh, dhaped
ccoany aabend Sh 80 ks Mo edll’ AERRe,cBdenst BB latl s 7
: [ 1.0 ' f j [ f f th
Four o antgliel i RANRD Bl ik A dps g RRERR 55 vRstorhten BRBanigs 1 n
th [ j 8] f f four. si d f aces, dth
st and sonan Saartshieh Wy bk £ 580nq prbfifm ing ol doccifRitndbe  no-

| ongi t udgnal.. diLechi fatd i.rs S i.on gl enen 1) cor.responds
to the ?%ﬁgip{%é(flﬁg%lwg%r fe?lg?llssoﬁhgﬂlg {nt Lneﬂ{s%eég%sﬁfhfa% s@?%?’ﬁoﬁséfén%%mwégﬁm nd, in
addition, a diagonal line of an end surface of the first adsorption el enent
(81) and a diagonal line of an end surface of the second adsorption el enent
(82) lie in a straight line. The present invention provides a sixth

probl em sol ving neans according to any one of the third to fifth

probl em sol vi ng neans wherein the air conditioning apparatus is so 10
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20 The present invention provides a ninth probl em solving neans according
to the second probl em sol ving neans wherein the adsorption elenent (150),
shaped |i ke a doughnut, is rotationally driven and conprises an alternating
arrangenment of plural hum dity adjusting side passageways (85) and plural
cool ing side passageways (86) in a circunferential direction thereof. 25
WORKING In the first problemsolving neans, the air conditioning apparatus
per f or ms opexitibu s @irfied ouy by peusig first aincb Aow elgrengt sumeof lapsidiay hdinstingwideng

that time, refrigerant circulates in the refrigerant circuit and a vapor
conpr essipessagerayisgd83)t iafn tiey cddsoipsion Blepent of1$0). arddp theeufrenitht WitRCehe i n
the dehum di fying operation first air is introduced to the humdity

adj ust i ngeburdifymgsenseatiay, § 8&Yenarfating eperdtan [t daomededwtrigntautig se@dd alcw) . | n
the hum dity adjusting side passageway (85), water vapor contained in the
first aifloms thraugh kel rémaining of ¢headsoudignadjustepukide nppssageyeye (88)i ofhtlef heat
of adsorption. On the other hand, second air is flow ng through the cooling
si de pasodsupiign ¢lgyntdiSA)he adsorption el enent (81, 82, 150). The heat of
adsorption generated in the hum dity adjusting side passageway (85) is
taken by t he Thepsesentainyerttiopiragjdesha thighproblemesadving gneainsl ecopadisg etk fir§t86) .
Accordingly, the tenperature rise of the first air flow ng through the

hum di t y PERBlenssplyings megansywhergije adseratpn( gements (§Lip$d)ears quovidede andribe axi r
dehum di fi e&j .in the adsorption elenment, (81, 82, 150) then |iberates heat to
refri ger SARAIiONIE @PRAFAHS PaifeNms igpltemayion gdfirstsopemsiondn which aidehuaidifyinge
dehum di f¥i ng operati on provi des dehum difjed and cooled air._ In the second
pl ace, i (PERECR éb@?fé‘regtqugé’yo‘ﬁ’élﬁ%i tg"ﬁt i“’r’ietosé‘l%ﬁgm&gl? 2 hmidiy divsting sifleneat

of adsorption in t adsorpt.ion elenent (81, 8 15Q), absorbs heat from

t he T@ rg’f‘?sfl%eé’?aé'm(gﬁn ogh@ech%eﬁ§8fpt’(’§2f&ﬁﬁﬂt iéi)né’ﬁ o FORELETSHY NIt . then

ot her wor the. second air is heated by.heat of adsorptian of the, water
vapor angg@ue%ltdﬁgwgc%ﬁ BRa i’%ﬁ?“%rf‘ﬁ?%@?%‘r‘?'l B g}ﬁd‘jﬂ oufﬁ’éfr@&?‘f‘%rs,ecoﬂ’ &5 ond
air is i i he .hum di.ty adj usti S| ass way. (8 of the
adsor pt i @%&gﬁg&ﬁgﬂta ?ﬁd%gdju%ﬁ S.’ld%/ Haﬁsé'%e“ﬁéf R?%II ?gfﬁﬁg’fc‘lﬂ’gﬁgﬁﬁoré‘(&g%ﬂ%ag evay
(85), th d ! . . aJ . . pesud t, wat er
vapor i s?%zé 5’8@%?‘%’8& ? P%ﬁ]ﬁ‘%rﬁg g%‘%?ﬁ%ﬁ?&@é@e@peﬁ%{’ Hgﬁarﬁlgé e LCWFLEY bent
i's regengrat 8610 Ay WRloREL 4 ’ - t ' [ to the
second air. In (t)hi s way, gt _h??@gﬁﬁggﬁggﬁ%gfe@faﬁ%gﬁgﬁ%&ﬂ%gf\tg‘gtse(gﬁgnd

hum ds f i edscaption AlMéerit hQS?l ran8 O Nébnkhr Pt O vARP hat H%\Midffﬁﬁgp'bﬁéﬁﬂén, a

probl em sol ving neans perforns either an operating node in which arr

dehuni di tégederatin operhtish Rycaiial S byNEAising! s2BorbaiP REAIY Bfbuigh B! Rithi

i ndoors or an operating node in which air heated and hum dified by the

r egener abdjostingidenpassagesy $88) pif tlecfirstatisorpsion klendehe(8agcond probl em sol vi ng
means, in the single adsorption el enent (150) a dehum difying operation of
causi ng wat efThe gpesentt mvbeticndpravidded d fiuntht preblkds solbtiagtmesms acbordingf @ thed in a
part of the adsorption elenent (150) and, concurrently with the

dehuni di thifdproblsarsalving means whenear the iaitgcoogditioning apparhtus furgtien nohates an wapor t o
be desorbed fromthe adsorbent is perforned in the remaining part of the
adsofdt i Saweratit 11950y regeneration byl whichbinceutiet side 10 aroaling sdopasiegevay ai r
condi tioning fappar atus having 5 adsorption elenents (81, 82). The air

condi t i o9 Plaplaras 9f thedrdrand pecond tadporatiom slementsy 1, $3 intbrenghtiieioa
second operation. In.hhe.fi rst operation, a dehum difying operation of

causi ng FRIMENIFAL Wit A dnlstcids BTHCRY Bl REATRIEAENSY (AB)OF hrother
adsorptio

I 81), i f d I ith i
per a1 ofit B EEAR, et dRopEtn ElemsnisdS ek SEHHY copders GAdPoAmpORR ¢ he
second_ ads rcoti 8&‘? el emaﬂt (83)]. Ch t(gs ﬁ§$}e_r hand, in 10 the second
oper at i oﬂsg’ HeRIRS erAap oW ipath Bf Haksi ng water vapor to be adsor bed
i nt h d i.n th ti I t (82) i f, d
concti 1 ent 1y ThE Piisept e BV fes 3 AL {1 HE Heaty deotdind Bysier B pe
d bed,f: .Qr hent i he fi.rst.ad i I t. 1).. | th
Cior do. i EGORebfn-RASRE H80ins o she Sodst Riob T 561 Pl s SHicinithie Frtabdon by
th d i d t i ed t.15 .
opeat oarseon, s el GOSRELAS (81 ) ofd EachihBeile £ b iL R kR side, 11 ow
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regenerating operation, the second air, which has absorbed heat of
adsorption of the humdity adjusting side passageway (85), flows out to the
regeneration 20 air flow path (54, 115) fromthe cooling side passageway
(86) of the adsorption elenment (81). The second air flow ng through the
regeneration air flow path (54, 115) is subjected to heat exchange with

L, - o - .




In the fifth problemsolving neans, the first and second adsorption

el emrents (81, 82) are each shaped |ike a square columm with four side
surfaces. In each of the adsorption elarents (81, 82), the humdity

adj usting side passageway (85) penetrates from one side surface to its
opposite side surface. In addition, the cooling side passageway (86)
penetrates fromone side surface different fromthe side surface in which

t he humi difugtisgl§ids passgpesiagd8Ptes apeniays (ndbpaihaBopposiopside vgrfices bf thedpwosi t e
side surface. In other words, in each of the adsorption elenents (81, 82)

t he di r estdesnrfacesahd die abling sidevpassiigeovag [{86) s bpénimgsdh taylothel peit dfgppssitte
passageway (85) is orthogonal to the direction in which air flows through

t he cool isnlg swifdeespfgbeadawesjde 86facesThed the Stst andl seeadndsagsar plementsgBiment s
(81, 82) each shaped |ike a square colum are arranged in such orientation
t hat t hei82) hendjppased sedh thiat thet longitadinpl direticanhofothe Hirstt &dsorption edehokért i(81), t he
first and second adsorption elenments (81, 82) are quadrangular at their end
10 suPf acesespands to Hhe Iohgisidinah dirsetdomdf Hwswscpnd adsosptmeelemenitd(82) agy, ir e
arranged in such orientation that one diagonal line of an end surface of
the firseddtionrpidiagendl bneef apgend swface of the digenadsorption dément @A) asdiraf ace
of the second adsorption elenment (82) lie in a straight line. In the sixth
pr obl em $Eenal dingwhar end spsface pEthe spepnd adsnrptionpelementd§2) ka i ariaight hivel 15

swi tchably by changing the route of flows of the first air and the second
air. In the i@e@FﬂSﬁntpiflmt@mq)\nwr?gsmréaﬁgblelarsoﬂ\h@g Meaps acosding Enanyenset ween

the first eration.and the second operation, the openjng/closing nechanism
(140, .. .o)v%?"sthﬂ'ﬂetf’a@@ﬂ pro}}lgn-aglgmgn@p&sdg ST§ 0 1EE REFORtONNG APPArFUSHSSHs and

e
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Pt o SEUREORP SRS TP Lo 10, PRy S S
predes er air MR fueh Mith 1B adsBfptidh el B} 41 fixkdipsldéd i on, when the
The present invention provides an eighth problem-solving means according to the
sixth problem-solving means wherein the route of flows of the first air and the second air is
changed by activating an opening/closing mechanism (71, ...) for opening and closing an
air flow path, and by rotating the adsorption elements (81, 82).

20 The present invention provides a ninth problem-solving means according to the
second problem-solving means wherein the adsorption element (150), shaped like a
doughnut, is rotationally driven and comprises an alternating arrangement of plural
humidity adjusting side passageways (85) and plural cooling side passageways (86) in a
circumferential direction thereof.

25  WORKING

In the first problem-solving means, the air conditioning apparatus performs a

dehumidifying operation and a regenerating operation. During that time, refrigerant

circulates in the refrigerant circuit and a vapor compression refrigeration cycle is



adsorption elenents (81, 82) are rotated, the air flow paths to which the
hum di ty adj usting 8 side passageway (85) and the cooling side passageway
(86) open are changed. And, the route &f flows of the first air and the
second air is changed by opening and closing the air flow paths with the
openi ng/ cl osi ng mechanism (71, ...) and causing the adsorption el enents
(81, 82) torotate. 5 In the ninth problemsolving neans, the adsorption

el enent péd@meds shaped |i ke a doughnut. Furthernore, in the adsorption

el ement (150) plural hum dity adjusting side passageways (85) and pl ural
cool i ng si delpdlss digswplypee, (i86theadehufmdifielg i apetioal fist nat isnptraducedgentrt | n
its circunferential direction. The adsorption elenent (150) is rotationally
driven, bumidity adiustingtsids passageway (83)l afitbe adsooptiin demento(B14 823 ¥50)i & the

adj usting side 10 passageways (85) and the second air flows through the
remai ni nSumdﬁyoh'dnqstlagijsulsmasﬁggswmsﬁhs&aiqews c¢rdgined BREEGTS alrmis adseripdesent
invention, the adsorbent of the adsorption elenent (81, 82, 150) is

r egendr aitée theadsebertgragaléingfin gensrasioo®f deati of adscrpiéen. | On thecotheshdadsecondg?2) of
the refrigerant 1 S circuit. Here, in a refrigeration cycle of the

ref ri ger aitis Bpwing throughfhe gpoliagsidginassageniay @&g of Becpdserption elsmenhdlf B2.st air
in the evapor.ator (9?, 94) |iberates the heat to the second air in the
condensellsé)bzrf 1e heghof adnorntion generatedin she hypaidity adiysting, side passegenayd8d) &ir i n

e o by ST 1ok e SR RS b e
SEEO0S, oS kS G B P U e 30 PRSI
cxcog! TR iR SR B et AT AR e st
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i nvention; FigifeSse€ond pf%.pé,cihe’cﬁ@tréé‘en%ﬁﬁ%?g%ﬂgﬁgn Y Oygtcﬁlg@ggr,n&h&h "1 a8 neéldafmer

of the air 9 conditioning apparatus a Ing t rst e nt;

Figure 3nhédt of S84pRIN Gn RRE SHSSHLYE lhdMtSHAN S P90) adiRertt hon fbAMRRt of
the air conditioning apparatus according to the firSt enbodinent; Figure 4

i s alsli agefaperhitihaid tondeR@i(Im) and BY héwtédoadconfidly. Ofn 6ther Wbids 88 dédoh@Rirng 5
apparatus according to the first enbodinment; Figure 5 is an expl oded

per spect isvheated by digsae rofbadagrpliof i dfsthe opgtentviapsr didd ihegt diheortiRhshtiodi éfi gt | on
operating node of the air conditioning apparatus according to the first
enbodi merdfrigéraggur dhéreafemnhe spdondedr (e istpmitced déntei the Hbesdity idjugtisg skieond
operation during the
passageway (85) of the adsorption element (81, 82, 150). In the humidity adjusting side
passageway (8S), the adsorbent is heated by the second air and, as a result, water vapor is
20  desorbed from the adsorbent. Stated another way, the adsorbent is regenerated. The water
vapor desorbed from the adsorbent is given to the second air. In this way, the regenerating
operation provides heated and humidified air.
And, the air conditioning apparatus of the present problem-solving means performs
either an operating mode in which air dehumidified and cooled by the dehumidifying
25  operation is supplied indoors or an operating mode in which air heated and humidified by
the regenerating operation is supplied indoors.

In the second problem-solving means, in the single adsorption element (150) a

dehumidifying operation of causing water vapor to be adsorbed into the adsorbent is



10 dehum dification operating node of the air conditioning apparatus _
according to the first enbodinent; Figure 7 is an expl oded perspective view
describing a first operation during thé humdification operating node of
the air conditioning apparatus according to the first enbodinent; 15 Figure
8 is an expl oded perspective view describing a second operation during the
hum di fication operating node of the air conditioning apparatus according
to the fipeermedbdnli arepart; ofi ther edWrptioni elemiest A(160)ewnd, moharrrently Fivithr ehed,
shows an air conditioni ng apparatus according to a nodification exanple of
the firsdelumidifyingmperation spgeperating speratianxel cusidg pertepepdi teby desorlsddowi ng
an arrangenent of an air conditioning apparatus according to a second
enmbodi nefonbihe pAworbans isrerformed in the remainige pert pf thesadsorgtionyelament @50k | y
showi ng a dehumi di fication operating node of the air conditioni ngl appar at us
accordi ng toTﬁﬁéhgédﬁﬂHe‘@nﬁﬁbﬂﬁlmﬁa,ﬂS [Prejides am ajrs C@d@ﬂcagngagppajpﬁue aving
show a humdification operating node of the air 25 conditioning
appar At uddseertigneslegenty (§ly 82, clhrir @wmnmpaw?meéoms msaltagwpe edirpic
erspecti ve vi ew show ng, an adsorption_el ement of an air_ conditioning
gppalroat uSPEaLA amﬁg segonyl PPﬁrFtéP"en‘ngl%ﬁﬁf operation, P Aekyaridifying coperation ¢ gur e
14 is a schematic constructio Ia r%m of the air conditioning apparatus
10 accor SRy & Wateh¥anoh te eéﬂ%ﬁ’g}&’i ni8fe; the prspsbent im thecfirst adspentigniclemant £&$Bct i ve
vi ew show n% an dsor@_t i on ehgmant of an air conditioning apparatus

accor di n§ PEIAMEEAPFEERTEnWER Apresnapting QPErtion Of FAGHRSVHET vaRaT 1P Jr e 16
accor di naeRRPESHT {RbIBR ' B SRS aaiorkicd e Wi ok P R aias: ode
FOR %Rmew%maewgwldgﬁbmidifying operation of causing water vapor to be adsorbed into
the adsorbent in the second adsorption element (82) is performed concurrently with a
regenerating operation of causing water vapor to be desorbed from the adsorbent in the
first adsorption element (81). In other words, in each of the adsorption elements (81, 82)
air dehumidification by the adsorbent and regeneration of the adsorbent are carried out
15 repeatedly in alternation.
In the fourth problem-solving means, an air flow path for regeneration is provided.
The condenser (92) of the refrigerant circuit is so arranged as to cross the regeneration air
flow path. In the regenerating operation, the second air, which has absorbed heat of
adsorption of the humidity adjusting side passageway (85), flows out to the regeneration
20  air flow path (54, 115) from the cooling side passageway (86) of the adsorption element
(81). The second air flowing through the regeneration air flow path (54, 115) is subjected
to heat exchange with refrigerant when passing through the condenser (92) and is heated.
The second air after heat exchange is introduced into the humidity adjusting side
passageway (85) of the adsorption element (82) through the regeneration air flow path (54,
25 115).
In the fifth problem-solving means, the first and second adsorption elements (81, 82)
are each shaped like a square column with four side surfaces. In each of the adsorption

elements (81, 82), the humidity adjusting side passageway (85) penetrates from one side



Herei nafter, enbodi ments of the present invention will be described in
detail with reference to the drawings. In addition, the positional terns

“upper", "lower", "left", "right", "fr@ént", "rear", "front side (near
side)", and 'rear side (far side)" nmean "upper”, "lower", 10 "left",
"right", "front", "rear", "front side (near side)", and 'rear side (far

side)" positions respectively in the drawings referred to in the follow ng
descri pt $usface RDRST ophexipl MEeBudice. NVENFIdiienanthe goobing diide passageveayp B8t us
according to a first enbodi nent of the present invention is so constructed
as to oppematrates iiane loab| sidebsrfeee differeethiromdthe i sidgt susface pe vei¢h ghel mmidie i n
whi ch outside air dehum dified and cooled is supplied indoors and a

humi di f i adiusting sidsepassagayaytif hanamppeningdgtitsi oppositersidecirfaee. aMPthei A% i ed i s
supplied indoors. Furthernore, the air conditioning apparatus is provided
with twoinaershrafithe adsrptiipmelements (8b525§2)Ahe directian inorkich @a Bows threvghyber or m a
so-cal l ed batch system operation. Here, an arrangenent, of, the air

condi i ol#RGIty BERIsHDR §1d8Passagewdy 6D) é%r%‘?ﬁ&%ﬂtto\kﬁ"f HE%‘OEO“ a@gé} pipdaWsi ¢ h
reference to Fjgures 1-5. As show) in Figures 1 and 5, the air conditioning
appar at uthrough tge §‘Efﬁ@&ﬁ; eﬁaﬁsé‘g?w‘l%(ﬁ‘ingul ar parall el epi ped casing (10). The

casing (10) houses, in addition.to the t orption elenents (81, 82),
Four Pot ary B and fecong suscrgionsisments (L, 38N B sr8pse R & Ravecs ettt
D agrammati c repyesentat.ion,of the rotary . .d er . (71-74) is omitted.n

i gor o 18eserangS L B DHempi ebiber i EABirsribdy sl wih LS dbe an
end surfage.portian (75) shaped |i.ke circul.a isc and a perjpheral, side
or t1 on (HBIE.sbe Rl T seferrrermleF it bin Bafipd e flfan Bl B BEFI Y onc
surfgce tL.oNn A 75 f t i i part,
i nt oﬁg f %%Fas? h%p@%dh )éhec é%? raglp dsgg(g{deg%sﬁ r%ﬁcﬂaﬁ%&ﬁg 1d eg |) }gé Cd%g%ef a\{"néutcﬁ

addi tion,. r T t i L t t he
not ched Bgﬁt&g; t’? %g&ggddé%l??ﬁa%e&%gre{ﬁlﬁgﬁﬁ% f5§ thgﬁgg&ﬁ@?{:nhéelﬂﬁer%?)n%? ched
part of pheg; £ RAA birPlbe(Fihe REnd BesoRRIGNBEnER B2Phe IhestPAEHPNeEr al
si de por%ﬁ%ﬁg%‘%g%ggetﬁﬂgr %%r mea no%cherél opgﬂliﬁng (77) csf )?]hee ro%ar% danper
(71-74) . 1idde rotary danper (71-74) is fornmed rotatably 5 around an axis
passi ng through the center of the end surface portion (75). And, the rotary
danmper (71- 7H) theOdtgchi problem-viNg nfdahs) thegied anid ssatdnar opepf1ons Gré petfahedi ng an
air flow path. As shown in Figure 3, the adsorption elenent (81, 82)

conprs seswitdhablyrtat ¢hagging the@uteastSlonfs cfqheafint sihapbthe séaindpirat e nmenbers (83)
and square-shaped corrugated plate 10 nenbers (84). These corrugated plate
menbers (84)Imthe $exemthagireblemrsodwing noeangndtathe oime hfiswitclohg betwesgahedirgl at e
menber (84) is out of alignnment in ridgeline direction by an angle of 90
degr ees bpaatian andnthe getnodi apgrationr thg apering/clesiag megebanisnda40, A ds openated.
adsorption elenent (81, 82) is formed into a square_ columm shape. |In_other
wor ds, eZbé opening/glosingf meehanism (148, ad} 6ppisi ¥ elpsasethe ajrgflowgnaghsi thrqughped

into th ¢ > sh the flat 15 plat my 83)..In th
adsor pt | BRCBIEAGHE RBaNN Be)secrihRErIoy Hoprede Pl Bt At hb 8 Py and

i o o R PR Of HBVBICRU it i i g e, oD OGRRBIREgd: ¢
mb 34, l am nated, . ' t h . h ' flat
o ate meriare ey Howee s phiihs SlufaerioRye 2B dLboagelh The) Falens i n

3 Pai T of, OPPOShLS: Bl disHHiLAGERRL ) apdsor Pt on el erent

In the eighth problem-solving means, at the time of switching between the first

operation and the second operation, the opening/closing mechanism (71, ...) is operated
25  and, at the same time, the adsorption elements (81, 82) are rotated. The opening/closing
mechanism (71, ...) opens and closes the air flow paths through which the first air and the
second air flow at predetermined points of the air flow paths. In addition, when the

adsorption elements (81, 82) are rotated, the air flow paths to which the humidity adjusting



(81, 82), while the cooling side passageway. (86) opens in another pair of
opposite side surfaces of the adsorption elenent (81, 82). Surfaces of the
flat plate nmenbers (83) that face the lgum dity adjusting side passageways
(85) and surfaces of the corrugated plate nenbers (84) disposed in the

hum dity adjusting side passageways (85) are coated with an 25 adsor bent
capabl e of adsorbing water vapor. As the adsorbent, silica gel, zeolite,

i on exchanigepasegeway 685)aat ehacoalinghsideupassagetag (86) spefieiré Bhargiel CWdd, the

menti oned above is a closed circuit formed by piping connection of a

conpr essooutg 9f flowa of dgefist ait and tHeestomixaih angengddIR) opehinglendngssiietheasr a

12 condenser, an expansion val ve which operates as an expansi on nmechani sm
a first dlool ipaths hesh thx opamiggicloshy) methantsno2t,at.8samb causigy aiRobddopptionand a
second cool i ng heat exchanger (94) which operates as an evaporator.

Di agr anm@laments(8l 829 mo edtaten of the entire arrangenent of the refrigerant
circuit and the expansion valve is omtted. The refrigerant 5 circuit is so
const?uct ed &8 theonipty problemasaluingrmeanspihe sdsaptiore tleinger €S0piis shapke liky a
circulating charged refrigerant. Furthernore, the first cooling heat
exchangedopgiamt. o fyrtheranasecioribie adettptien hisatent (b0 phenl heniditsraljustingsideed i n
parallel in the refrigerant circuit. And, the refrigerant circuit is so
const r uctPasagevays (petng plushicoelingsige passogaraya(8@pare foined innanilterhatingl y t he
first cooling heat exchanger (_923, serves as an evaporator with no 10

i nt r oduc @TTaRSeaIent & ity glesuperentigldifastion e dbp @dsaspiamelementt (18Q)cis apigtionally4) |
and an oper ation.in pgbch \(I)éﬂ% fhe second cooli 2& heat exchanger (94
oper at es SH¥eT, duting EhRich the first am oflowst thigugh seme ot therhumydity redjusting sidee

first_ . cooling heat_ exchanpger 3).,As sho in Figures 1 and 5, the casing
(10) E? s BP?%?%‘@& Sxﬂfﬁrﬁﬂgﬁﬂgmcaéaﬂ?fsﬂ% %‘a%’@ t’cemm\&mpg: Rumidity adustiag sidgi de
panel, a gss X iandg#)g side panel (12) which is a farthest side 15 panel. An
air supp At ét (13) is formed in an upper-right corner of the

out door ﬁrﬂ@: el (11). An air discharge side outlet (16) is fornmed to the
bottomleft o he outdoor side panel (11). On the other hand, an air
supply side e s 1S or L I - Ll ght caorner e,Ladoor

si de panel (%%e grr? g)rllm;eﬁl&giﬂgg%gkﬁg&éiog\éﬁlé ﬁpée(?&(%?le{ngmf giilmtgg, ilh&a'ﬁ
upper - | efdger&t ifEud bAlEai dyf ing
(10) are fgour 5%3?’? ?{l?l%ﬁg%%eaqgggé %e%tl)g@%lgﬁgagéld ﬁ%’ﬁ'} pox%%gi%?%@r?t‘itﬁ? %Eﬁ%ﬁ?%?es
(21,124, cidébuit. SHer&l @ #lréfidentiby Rttt feltiddial QHcdfr réffigé&ﬁe@gich%afsar
side, dividing an interior space of the casing (10) 1'nh a tross direction.
I'n addi t absorbedatdat fbmt dhe Fiestiai i thelevioaaes (98] ol Boeraed 1 HedClo Mk bbad by
the partition plates (21, 24, 34, 31) is further divided into an upper
space andiran ltioaresndemec €92)25A1d, \ths hmbart! of Hear tHaclishavseRNthE Recadt MSORY thei de
panel (11) and the first partition plate (21) are an upper-situated, first
upper f | oondeasen (92)lpecantis préatercthasithaianeegy réduired th aitwe the @vmpaistor(@2).. The
first upper flow path (41) conmmunicates with an outdoor space through the
ai r supplgcerdingly, rin eccqrd@ce Witk thé pedsentaiweentionothe satdnd( 4 )is heared:iycthe es
wi t h_an out door 13 space through the air discharge side outlet (16). The
first0 comfiigggatitaeyds cofathgerefiigganti siraliits gherebly i making if ipossible e obthinow pat h
(42). In additjon, the conpressor (90) is disposed to the left of a space
bet ween FHEMdHigat ROWRE exeseding the snesgiregmised for sefrigeration ¢ystespavsal regultl) . The
two rotar darTEer (71, 75) are arranged, in a lateral row, between the
first 5 PSr ERYhFIMICAY PDPR AR FONHEOREE oRPapaiys Mhickn penfermes piphumiNisy e
speci fical.l the first rotary danper (71) is disposed to the right and the
second rﬁ‘ﬁJ%{%/tf}’ea'aﬁﬂ&Pr‘(“Fé)anf@" ¥ 598ts dequiredfer pistumiditieadivstimeyt epgRgtions (71,
72) are dis 3ed in such orientation that their respective end surface
porti onsar(e'f%) % in the direction of the second partition plate (24). In

addi 44 on are arranged such that they rotate
whi I%g bePr‘%E?P‘g%ﬁf‘i%fﬂﬁﬁfPﬁ%Wﬁ% first partition plate (21) and the
second partiti | at ...Jhe space between the first partition plate
(21) and thef:ilgg%oﬁd?spgr %cl%ﬁngtﬁc pqeéipgc PL2) 1% S ?Wl"&eﬁniarﬁf%ggﬂe'ﬂp%ﬁns Ace and
a | ower spage. . t [ I I spages is further divided, by
the fi rsté angmé@"gﬂaﬁf%stagr&ffﬂ%gﬁﬁg?igg(e?%\,gﬁlf%n?ofﬁlfé)retsﬁ?tégv i ons.

Di vi si onal | ygf d:.0 {0 i . the first rotary danp 71) are
an upper - si to 18 FeegE lfSQSSgEa(;Trll&icuB%réﬁécﬁ?%ﬁ{lewIS V% R 1(0%}5’ %alq&)ea o' thea

| ower - si tuated, second lower-right flow path (44). D visionally forned
between the first rotary danper (71) and the second rotary danper (72) are
an upper-situated, second upper-central flow path (45) and a

| ower -si tuated, second |ower-central flow path (46). Further, divisionally
formed on the left side of the second rotary danper (72) are an

L o a o o ~ o T Y 1



14 placed in the open state, and a state in which only a | ower half of the
opening area is placed in the open state. Each opening/cl osing shutter
constitutes an opening/closing mechanigm The two adsorption elenments (81,
82) are arranged, in a lateral row, between the second partition plate (24)
and the third partition plate (34). Mre specifically, the first 5
adsorption elenent (81) is disposed to the right and the second adsorption
el enent (c8RJitibsingiapproatesia¢cordihg td he ffirst Embsdinaaisor pt i on el enents (81, 82)
are arranged in parallel in such orientation that their respective

| ongi t udi nal Figure8tis anshematice poopattive vidve showigg tan didsariptich eRaiehp6f e dihe
casing (10). In addition, as shown in Figure 4, the adsorption elenents
(81, 82) canditigningeppatatunacogrdingta thatfiastieobodinemt;t hei r end surfaces each form
a rhonbi c shape such 10 as a square shape rotated an angle of 45 degrees.

| n ot her wor &égure Heisadlsliagsam diypisalbyrshowingsd priggipalapat dif she serdcomditiminy
orientation that one end-surface diagonal |ine of the adsorption el enent
(81) and a3PPHaips peeesding 0 the fisstembeodinaens; di agonal 1ine of the adsorption
element (82) are arranged in a straight line. Furthernore, each of the
adsor pti on elFigwntSsis( @ exgoged persprotivel view slestsibingon finst apératiraduiimgy thenr ough
its end-surface center. 15 The space between the second partition plate
(24) and dehamidtiqagon gperating masdeefcthe 3in) canditigningdpparatasoacsardingter thefirste and
a | owner sg&cg.. Each of the upper and | ower spaces is further divided, by
the firstMPAAMEIEond adsorption el ements (81, 82), into three sections. In

ot her words, divisi.onally fornmed on the right side of the first adsorption
el enent (81) Fige grfs GB[%\PII-OQFCE SSBEFUVE I dgﬁb‘gmgr?@??@"# 1opgFaHar Hufing theand a

| ower A si tuat e third |lower-right. 20 flow.,path (52). An upper-situated,
i r 80 upeiradficalbF Py iofoos Ramy B RbMelPistiseoopRmeo the T
I ower-cerg}nlbg%ﬁdéngw path (54) are divisionally formed between the first
adsorption elenerit (81) and the second adsorption el ement (82).

Divisional ly d: .0, f j f.th nd sorption el enent (82)
are an upper F gﬁ? %rgt lcgd‘ﬂ1 %’ﬂ??é]&lué%%é&ﬁg?tww ?&v&g%ﬁg ??gjt 8& atjoh during the

| ower - si i - L ef o itien. .t third

| ower - ce%yﬁigcﬁﬂ%agfo I6 Wr%glgﬁlf gg)otfc%lﬁg% ?‘ﬂ’{d@‘s"(“g% g?éa?%tﬁg%c%oe@ﬁg '8 :}ﬁe A}St
regener akiBhdimene r egenerati ve heat exchanger (92) of the refrigerant
circuit is disposed in such orientation that it crosses the third

| ovels cent r aFiguk@W iPah Rxpoddd paRBectios Wiy BadchibingOn seoad %pér%ﬁan WSrify gl ded

with the follow ng five openings. The 15 second upper-tight opening (25)
openi ng homidificyioaroperging mode@f thé airheomiaiAtg RFFardths @Bcdpdliag o (tBE )first

est abl i shes communi cati on between the second upper-right flow path (43) and
t he t hi r dmbpgierent;i ght fl ow path (51). The second | ower-right opening (26)
opening at a |lower-right corner establishes comunicati on between the
second | ower Figuggh®, whish ipatvies simidyr tarkigurieet, tshowsl ah aiweronditi@hingf dppurapat h
(52). The second central opening (27) opening in an upper center

est abl i shesordingtanmedificatiohexampde of the fisss corbddimmuer - central fl ow path (45)
and the third upper-central flow path (53). The second upper-1|eft opening
(28)2Qpeni ngFigurey 10 ispest exploded erspectivet wighi shewing oammarraegenenh dfeanvein t he
second up&f@:left flow path (47) and the third upper-left flow path (55).
Fi nal |y, SeHaiuuRg,sRparatisacepiding tom sspiit sipadimgnt 9 ghei nygseat inxentioner - | ef t
corner establishes, co ni cati on, bet ween tge second.l ower-|left flow path
(48) and t hel 18IS it Swdipsiant typiqaly, spavme s ashu CaILARFT A HIBemods ghthe

openi ng (25)...the second | owers.ri openi,n 6), the second central

openi ng %‘é‘?g"}dlﬁ‘%"%e‘%ﬁ U%WBFQ'?%%%BB%HPﬁﬁgP%?{enﬁnd the second | ower-|eft
openi ng (29)are each provi ded. wi.t h an _openi ng/.cl 0si ng shutter. The .,
operation of FEHE %lsoapﬁﬁgrﬁﬁll ¥ P%?\é\l!]%éh%"ﬁ‘ﬂgta ’@lﬁaﬁﬁl%m?%mgée ffepei- ri ght

i i L d | i.ght i .(26), th d tral
operthg taBtofiEar e e Poft esBBERREMSER  and « he. second | ower -1 ef
openi ng (29) Fl{gﬁresﬁ Esczb s&%ﬁl\%{g r})egspgc(%lr‘r;éru vrllclau(/: eslﬁcl)\{}ﬂgsz{[naa{des"or%ggn %lement of an air

conditioning apparatus according to a third embodiment of the present invention;

Figure 14 is a schematic construction diagram of the air conditioning apparatus



shut-of f state. Each opening/closing shutter constitutes an openi ng/cl osing
mechani sm The two rotary danpers (73, 74) are arranged, in a lateral row,
between the third 20 partition plate (34) and the fourth partition plate
(31). More specifically, the third rotary danper (73) is disposed to the
right and the fourth rotary danper (74) is disposed to the left. The
rotational danpers (73, 74) are disposed in such orientation that their

r espect i eecadohgtatieathird gmbodioveat;( 75) face in the direction of the third
partition plate (34). In addition, the rotary danpers (73, 74) are arranged
such that th&jguretlstie avdchématiteperspective vivivagowind i 28sobaidh dl&vRerdthifradl air
partition plate (34) and the fourth partition plate (31). The space between
t he t hi r dopditibning apparhias acdoddihg anamotidichtion exaniple of the eirddmbRlithédk) ards

di vided into an upper space and a | ower space. Each of the upper and | ower
spaces is furigure 16 isi aledherimtict benstrhiticn dingrafroof tthe nidt eonditibampesgpatatids 74) ,
into three sections. In 16 other words, divisionally formed on the right
si de 8f takeordingte theonedificatiompxample3f the thirdemibppiarensi t uat ed, fourth
upper-right flow path (63) and a | ower-situated, fourth lower-right flow
pat h (64?313%1\’!@9%@@&@& (INGOURINVENTIEONtral flow path (65) and a

| ower -situated, fourth |ower-central flow path (66) are divisionally forned
bet ween t he #Hreinafies; amhodimgntsndithe pessentridverntionfwillr bendesotibed) inddetpie wiltiz 4) .
Divisionally formed on the left side of the fourth rotary danper (74) are
an upper Fefetenss athe dayings. Jinpdditions the positions tevms Suppen’ dloavery Weft! s'irightlt ed,
fourth Iq&gr;,l ef t "f!')ér)w path (68).. The thi rdid%arti tion plate (34) is

provi ded WPbh: tT6&F £ of PGy (R, Ede)petndngear sidecfarrside)” mpsearuppeght"lopehi ng
(35) Qpeni in Apper-right corner of the third partition plate (34) 10
esta ﬁi shk@g’cdfﬁ@ni 52’?1 onreﬁgt EA@%‘H $9ra(neps side)ppish rear gide Earoidedhepsitions)  and
t he four -right fl.ow path,(63) e third L.ower-right opening (36)
openi ng g%]spg‘gﬁ'g\[k'elp-t ?8%‘"1%?%%“%& nihe gﬂ‘é’é"”%‘#ﬁ?ﬁwt&%‘ti on between the third
| ower -ri | ! th lower-right flow path (64). The
third ce%ﬁ#%ﬁ%@é@”ﬁgﬁﬁﬁgn upper central portion establishes
conmuni cati on.b . I per.- tral. £low path 3 and the
fourth upper?xéleﬁftrrai tﬁ%%%gt)ﬁﬂ€t§g)a_%cqrﬁ§&t ?radhﬁgp%&ngpéaoé%ﬁ%gre@%)
openi ng Il r 1 nj ion.-hetween the third
upper - Pett Flat A8 conbLig CERT b ERAGHER SRR S RpdRO T ERrre
Finalisy, nidae thiwkichovgkideehit Q8RMi#%iel 3Nd ORBMI" PdodrE T dngCQr ner

[ . f
est abl i shes conmuni cati on between the third ovver?i e@?aﬁ ow pat% eE"gG) and

t he four hbmidifiestiohedgerdtingmpaé fin Gfifdh 0B | 8ineBt; iR
(35), the rtmhi rd rIoowelire-rriﬂgght op(lani ng (g%t)gtdzﬁre%tgiﬁiéfO?H‘E:)gﬁ%nrlg?iggﬁse%!g gie 37),

the thir éhdopper Furthérmopenihe gir 3&diticg apgaritds figl pkew@id- Waht WP &d¥oRRioh39)
are each Provi ded with an opening/closing shutter. The operation of the
openi ng/ eleowntsd88h82)t andsis so abhstmictelens ttbipedotnd pab-callghbatelp eyitéif operation.t he
third [ ower-right opening (36), the third central opening (37), the third
upper - | eHeresararraggement, ofathd aiheortditioning? Sppacates of efet fiap embodin(edO)will Geswi t ch
bet ween a communi cating state and a shut-off state. Each opening/cl osing
shut £@r dessibed with sefareneptafigeree Idsi ng mechani sm The fourth partition
plate (31) is provided with the follow ng two openings. The fourth right
si de openi ngAg3howadadiignyend andeS, theair eondisioningappanatns| has aogemiwigt Mlat,ch i s
17 formed at osition corresponding to the third rotary danper (73). The
fourth |man§$‘a Y Fﬁeﬁlj’eg Fa35ing KEO) ngh@ﬁatﬂh& (1 houses dn jagdision| tocthe awo
openi ng [ cq. [ slforrre?p at _a gosi tion correspondi ng7to the fourth rotary
danper  ( ¥#PPUPRLIGMGHLE (BT, 8Fh fow; ratary, dumpery (TB IR, Zhd'4) 19ed painglerefiigeransi de
openi ng (.33 e each provided w th an opening/closing shutter. The 5
Fig. g PHEeRs GHath

operatio 1BpAticg PR ROfatign Of theiratasy r §81-¢ #is pguittedhinFigywe 1si de
oPats P i AR ekt T 2, g bt ARG Gach hamhriees smeind) sicess pviono open
Ththe ob3) eRBl ikl A HERT gkt aaf e aekiterd s0RcppRGDelTln exiending” ©O°°
oort 1 o BRI P B &Myl pololts @A e nETaEe porton'(75)) ThE end’sikale

portion (75) is notched, at its part, into a fan shape the central angle of which is 90 degrees.



(12) are an upper-situated, fifth upper flow path (61) and a

| oner-situated, fifth lower flow path (62). The fifth upper flow path (61)
i s brought into conmunication with an ipdoor space by the air discharge
side inlet (15). The fifth upper flow path (61) is provided with an air

di scharge fan (96). On the other hand, the fifth |Iower flow path (62) is
brought into 15 communi cation with an indoor space by the air supply side
out | et (Imydditiore af dortelpdndivey pdit ofithp petipesal) sidespartion (TH) do \the ﬁbt@lﬁbd_alﬂdi't stppl y
fan (95) and a second cooling heat exchanger (94). RUNN NG OPERATI ON

Ref er ri nthetendFutfaceeportios (75)he atsonmitelgd ofRheatotehed @hrttdfehabay surths Poitmd ai r
20 conditioning apparatus will be described. Figure 4 typically shows

por t i ons(T5atandethe trtotched quamdop dhet periphirap|sitecp¢ididh (A6) tdgathet Hbmsl ap@dtthddi on
plate (34) within the casing (10). DEHUM DI FI CATI ON OPERATI NG MODE As shown
i N Fi gur epeninga(7d) of thetretary demperr(75a8p| Vhe mary Yanpers(7a<i4) Vefoesied Fothiably
dehum di fication operating node, outdoor air is taken into the inside of
the chsi fgupd ey aZs passingigroughahacenteupfithy end steficalpettion35). Ahd; theltalagr air
flows, as first air, into the first upper flow path (41). On the other
hand, whé#npesd(74i74) gpagiteteye switshingomes¢hanisot foratpedingi andodiosiag mnizir flawen
into the ipside of the casing (10) through the air discharge side inlet
(15). ThBaPndoor air flows, as second air, into the fifth upper flow path
(61). 18 Furthernore, . during the dehum dification operating node,
refrigerati Sc?‘BWés"‘a;FégLEﬁr%i the adsorntiont plement ($1yeBAncomprisssi alternatinghi ch
t he regeﬁer.atj ve heat e changlgrEP 92) operates as a condenser and the second

cool i ng REUPAteNE QL Square-plapppd eRembers{83), axbseatsrshaprdaeeraugatast plate way,
Genufl i PERRP Gh0 e rarB entid AT berecedb s ireicddt Fest psafonhgtrode
second oniehPOkS RelipBRAZ! @5lR aulebaniisnt & eslipeecctionayenaaei of

oper at i ogy ok i di: fl ,on oper at | mode w be described. In the
T Nl ELtal i .
adsorption el etent {81)  and, "at *t He S A6 T8 $EaPe I QHEL PLds “eafh Ofi¢ndecond
he. secomn oo FREHhRAR 191 805 B iohHoRii foe e el bt s T 2"

t he ISecoplgkelnpdistier (83)t opening (29) are placed in the closed state in the
second partition plate (24). Furthernore, the third | ower-right opening

(36), the 1Hntthéradsotp@r elefifeht GPENI2NThUnddky ARk Sidk *}Jagsngwmf {Xlnga%? At

opening (39) are placed in the closed state in the third partit
(34) . Arcooppgsideapdssagoway0(B6)fart ldivigionaly forbd i alern@@eimthe( @Rktibs ihn t he

open state. The notched opening (77) of the first rotary danper (71) is
or i ent edwhigk the flatt plate members {83)darakt the lverrbigated plateghiembesi (BiP BrealBMiARRINS t O
t he second lower-right flow path (44). The second
facing each other across the respective flat plate members (83). The humidity adjusting
20  side passageway (85) opens in a pair of opposite side surfaces of the adsorption element
(81, 82), while the cooling side passageway (86) opens in another pair of opposite side
surfaces of the adsorption element (81, 82). Surfaces of the flat plate members (83) that
face the humidity adjusting side passageways (85) and surfaces of the corrugated plate
members (84) disposed in the humidity adjusting side passageways (85) are coated with an
25  adsorbent capable of adsorbing water vapor. As the adsorbent, silica gel, zeolite, ion
exchange resin, et cetera may be used.

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



20 | ower-right opening (26) of the second partition plate (24) is in the
comuni cating state. In this state, the first air, which has flowed into
the first upper flow path (41), passes]zhrough the first right side opening
(22), the inside of the first rotary danper (71), the second |ower-right
flow path (44), and the second | ower-right opening (26) in that order, and
flows into the third lower-right flow path (52). 25 An upper half portion
of the foendehseri grhexpansien vpleeiwhich Giratesas an expansipe meshalign, alfigt vedlziged
opening (77) of the third rotary danper (73) is oriented such that it is

| ocat ed htat tehehamgere(93) inplvh qpemitési asranavadparpten aind @ stdvmdfcoolinghesp pechangght

fl ow path 363): The third upper-right opening (35) of the third partition
pl at e (3@4)i which pperates nasunan cenapamptart atldiagiammatit9 réphésentation eof thee esreond
air, which has flowed into the fifth upper flow path (61), passes through
t he four amangegient ef te refsigarant cit @) andi the ekpasisde vatvetibentitted. dThotefiigerat@nper
(73), _the fourth upper-right flow path (63), and the third upper-right
openihg €Y jif SPh%%"’*W@té& ,asatedl perfonss 4 rveport empiession upfiigeratioghtycld dw pat h
(51). 5 The hum dity adjusting side passageway ?85) of the first adsorption
el ement figeating gharged rfﬁ%&#gﬁ’@at-i Burtharmare; the firsi ¢apling heat-exclipmgerf (93)amhthe ( 52)
as well as with the third uppercentral flow path (53). The cooling side
passagewsiFor 8‘301%‘1{"%@??‘%&“ 614 araronaected iarparallel mithe refrigerantomineuiti dadi on
with the thigd upper-right flow path (51) as well as with the third

| ower - ceMersiigerany, ciiqyih 1 s ponstmycted @s & RBeraleasvrtchatly bietweeni anyopetiontinng

cormun oHEIEnoY: et FEr FHOMEE e X EEPaID) S4vgeh Tio8ySPaetopYithagoui ¢
L BT DS e PRI ™
(56"~ Aol ory it REGactolind el elenfiech! @bty ph opi PEROTRIoF Vb | hio
el oront {HEyoRrbrEkbth Bl e B RBGRAl Brhalier 195 ' L0 i hg"The 11 ow
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i nt 013 hepaeb| ARGirSudplyPa&SAge \#3) it &inedfin bhphdrt ' (81)
fromthe third u;l)pelzlrg-pryi oht f o et e Dgfr)?rnlgéhtt%g&?fgf\;\/{htg%ru?l?gﬂgtahe

cool i ng ande(iys sageinayschiigy sidehmtiseC®)ds firmedhs HOBothRalefObf AR dIok ON
generated when water vapor is adsorbed into the adsorbent in the humdity

adj ust i ngidspanel Pd3s OyehaytheBhand, dinair supdysidabutlet\(hd)dk forard ivb hederhgmt of
adsorption, flows into the third 25 lower-central flow path (54), During
t he fl ovearmeraafcthe ttdoor isidepanchdR), candtanadir Hischargesitie (i) (15) hefosmed idami r
passes thr oug&i the regenerative heat exchanger (92). In the regenerative
heat excHshidt qayner of thesindeqraide painel (12). subj ected to heat exchange with
refrjgerant and absorbs heat of condensation of the refrigerant.
20 Housed in the casing (10) are four partition plates (21, 24, 34, 31). These partition
plates (21, 24, 34, 31) are standingly arranged in that order from near to far side, dividing
an interior space of the casing (10) in a cross direction. In addition, each of these internal
spaces of the casing (10) divided by the partition plates (21, 24, 34, 31) is further divided

into an upper space and a lower space.

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

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



20 The second air heated by the first adsorption elenent (81) and the
regenerative heat exchanger (92) is introduced into the humdity adjusting
si de passageway (85) of the second adspyption elenent (82). In the humdity
adj usting side passageway (85) the adsorbent is heated by the second air
and, as a result, water vapor is desorbed fromthe 5 adsorbent. In other
words, the adsorbent is regenerated. Then, the water vapor desorbed from
t he adsofmsenthronginthe aivdisthnege sile butléte(16)e cBhel fisst cooliny Ineat lkrchaRzerd(93) is
upper-left flow path (55). The third central opening (37) of the third

par titi ofisposeddn (IBfirst bowen fiowepatio (42)nilo atldinignsthatcempissori®0)H alspossniong
(77) of the fourth rotary danper (74) is 10 oriented such that it is

| ocat ed the lefhof upprse betwghn theagitddoo sidepdne (kN)sant ¢het fivst pantitiothpatepEl).cent r al
flow path (65). A lower half portion of the fourth left side opening (33)
is in the op&he $watretary dampérs (31,a12), are haerangedstin ai latedalhmomd, diefveedl thy firie
first_adsorption el enent (81) passes through the third upper-central flow
pat h I 535’9“15% platg (21) @ad theasecomd pirtition Piate (24)e Mongrsphcifipalby theefirst adtark| ow
path (65), the_inside of the fourth rotary danper (74), and the 15 fourth
| eft si d€eBpREA7 Byis (dsppseditor the righy ans the saepnd) retasy dampert (78) si disposedivethef | ow
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flow path (47), the inside of the secon e first

left si dbivigiellfTFofmed) on thelripht sidk @¢kh ' | er-ki flow

pat h (42)1. le}Dgri ngot hg T@O\?\}_ t hr gueg%@ﬁ\%&?}“ragfp&l[ g&?%f%dolﬁﬁé%lﬁyx?%) , the

secorsd asecopPSERS-right ﬂbl\gfpathrﬁﬁ hidb4 ldimlsitﬁﬂe&%%éorﬁm%ﬂ@ﬂﬂgﬁt f(o(%ﬁgath'ﬂﬂ)t hi s
exc

time, no refrigerant flows through the first cooling hea anger (93).
Accor di nBivysiontalle formehBetaietn jthistirspastafs ddmp@ Ul e tHel desdnd RthlydhniiRAL

exchanger (93) and, therefore, neither absorbs nor |iberates héat.
Ther eaf t@R) afe pheippecsinmted sequad sespet-foemtad fldvepat (45)i aharig@eskitatdut | et
(16) and is discharged outdoors.
second lower-central flow path (46). Further, divisionally formed on the left side of the
second rotary damper (72) are an upper-situated, second upper-left flow path (47) and a
20  lower-situated, second lower-left flow path (48).
The first partition plate (21) is provided with the following two openings. The first
right side opening (22) which opens on the right side is a circular opening formed at a
position corresponding to the first rotary damper (71). The first left side opening (23)
which opens on the left side is a circular opening formed at a position corresponding to the
25  second rotary damper (72). The first right side opening (22) and the first left side opening
(23) are each provided with an opening/closing shutter. The operation of the

opening/closing shutters enables the first right side opening (22) and the first left side

opening (23) to switch between a state in which only an upper half of the opening area is



Referring to Figure 6, the second operation of the dehumdification
operating node will be described. In the second operation, a dehum difying
operation and a regenerating operationiare perforned. Contrary to the first
operation, in the second operation air is dehumdified in the second
adsorption elenent (82) and, at the sane time, the adsorbent of 10 the
first adsorption element (81) is regenerated. In addition, in the second
oper at i orPlaché inse@nen statgpanda gate iophivhrgly 2 Bwer hhi€ of erewpdning atdads pR&Ni Ng
(27), and the second upper-|eft opening (28) are cl oged in the second
partiti o gieapen st Eag optrengrolosing shtter bnstitut po@r openiiglclesgninechahidm). , t he
third lower-right opening (36), and the third [ower-left opening (39) are
closed in t hdheHodadsenption i ebemaits(#1, 182) (aBel prrargedy pperlatesl frowpbétiveen dife t he
first left side opening (23) is in the open state. The notched opening (77)
of the séewnd nasitianplaeni@d) and the third graiégnmeplaeu@H). t Mdre ispedificallgcat ditstat t he
lower.left position and opens to the second |ower-left flow path (48): The
secont! | GARIPHQ elemprir(Bhlis(wpsest tot the right antithp aecandiadsorption elefi2d) (82§isi n t he
comuni cating state. In 20 this communicating state, the first air, which
has fl owdtPPirddorthe lafi. r Thesgadsorptipnwlements (81.182) yra ssrasgedninpagllel e sidhr st
| eft side .openin (tztg)" the inside of the second rotary danper (72), the
second | GRENAfIH gh? | 9% gaersctive Jongitydinah direetians dearesagand tef Eheob-msun@n(lZQ) in
that order, .and f] ows, i the third lower-left flow path (56). An upper
hal f por ?‘fr‘a?{‘°6‘f°ftt4’f‘e°als’<5‘§%1??- |18995’§'P&ea5c9§%wv Hytigars)4, me(f}?ctz;lﬂoﬂene _awn?t(gl,e. 'rI]'he
25 notch openi ng (.77) ,of .the fourth . rotary_ danper Is oriented suc
that it ?g) ?%?5?8%%{{’ S‘%’ﬂ‘e°frlt‘~b’b"é'r°-“|t§?ttt§%%ﬂ ubfrcefach frmsa 'Eh@mﬁ%?mgﬁmh- |
uppetnsl eff . f th (67),.. The, thi upper -l eft opening (38) .of the thir
pgft IE(EI o%g B f&g’e ?@P)e r&#&rﬁ'&%@%@nﬁﬁ?& i g other é)_r(?q, ﬂ"etWiS%rpEBTrﬁ*ﬁmeéféL i ng
state, t SER0 ’ | C as.flowed . into the fifth er. f.l ow pat
(61), E@ ’pg@sgrg ?‘ﬁé%ﬁ%ht gueCHf 8{5‘?‘??%“1%#{“‘ Sqnaeexglﬁ%ﬁaﬁ?lctf%?l E}‘HEGQ;ﬁ@Fdedof
the four r 7 arth upper - l.ef t OW D . an
the thi ré&lﬁ’é%‘é’?-?‘%'ﬁ?‘“‘étgie)n*.‘“r?é*s( %‘g%%?‘];’lrp#‘?%?“d;?‘ﬁgafe A BT e adspriopn 1
upper - | etlemlehO82pateartangdd in a straight line. Furthermore, each of the adsorption elements
(81, 82) is formed rotatably on an axis passing through its end-surface center.
15 The space between the second partition plate (24) and the third partition plate (34) is
divided into an upper space and a lower space. Each of the upper and lower spaces is
further divided, by the first and second adsorption elements (81, 82), into three sections. In
other words, divisionally formed on the right side of the first adsorption element (81) are
an upper-situated, third upper-right flow path (51) and a lower-situated, third lower-right
20 flow path (52). An upper-situated, third upper-central flow path (53) and a lower-situated,
third lower-central flow path (54) are divisionally formed between the first adsorption
element (81) and the second adsorption element (82). Divisionally formed on the left side
of the second adsorption element (82) are an upper-situated, third upper-left flow path (55)
and a lower-situated, third lower-left flow path (56). In addition, the third lower-central
25  flow path (54) constitutes an air flow path for regeneration. The regenerative heat

exchanger (92) of the refrigerant circuit is disposed in such orientation that it crosses the

third lower-central flow path (54).

The second partition plate (24) is provided with the following five openings. The



At the tinme of swtching fromthe first operation to the second operation,
the first 5 adsorption elenent (81) and the second adsorption el enent (82)
are rotated by an angle of 90 degrees (;gee Figure 4(b)). And, the humdity
adj usting side passageway (85) of the second adsorption elenment (82) is in
communi cation with the third lower-left flow path (56) as well as wth the
third upper-central flow path (53). The cooling side passageway (86) of the

second adwoenst ipperelghtrepenifBe25) icpening ¢ m@h&aﬁg}@ RoWel BftREsdcBhd ?artirio
upper-left 10 flow path (55) as well as with the third | ower-centra ?I ow

pat h ( 54)plate(24)dektablishes ¢dmemimicatibint etwelnithie isehndi ppeRASREIONRMH B3) 2R the
first adsorption elenment (81) is in comunication with the third
| ower - cerfhe ahird ppperpight flos4path(SHel Thaseaint Howérerigi spénisgnesy baiind hoy pat h
(51). The cooling side passageway (86) of the first adsorption elenent (81)
i's in cornfRi-tekl ennes establibtes tdonmmbnigation-teemeenathe fsecomdpRiner4BR) flaw yh| as
with the third 15 |ower-right flow path (52). As also shown in Figure 4(c),
in this df4k and the third lowesiright flowspatmeSa).t ke becondicéntrad dpersing (V) Dpdfing in
passageway (85) of the second adsorption elenment (82) fromthe third |ower
| eft fl oiNp4APST comfyr estallishes earamfihigatiarhbetwgen theesdound dbpgt-@dirulsﬂbwgaaﬂi de
passagewa(% (853 , ter vapor contained in the first air is adsorbed into
the adsorBdhan third yppesicentyg Aowri pith i(83). i The recdndniippdrylefadipenini n@8pi de
passageway (.85) flows into the third uppercentral flow path (53). On the
t I é ntr
ot her harf®SPASt 4B VB8t (COfep Retabliphes eeramunishtiongbesivden pfrswagreappet-&H) of
t he seco adsor pt.l on el enen 82) fromthe third upper-left flow path
(55). During pf‘ﬁe{)#b cﬂﬂ)dtth? g@&L U§’H%r-le%oﬂ9%gna§1 (f5) paEisallie by sessy, lopierlefiecond
air sor, . of adso ion ener at ed when water vapor is adsorbed
i nt oth he °§§%‘g§ gie9 OPFYng ﬁ{eg fﬂXYﬁ d‘fz‘?gg%gfaafj I3$S SpEnURicatian bekween 88) secarte
second aj Whi heat .of adsorption, flows into the third
| ower :cené\ygm?ﬂéw %a‘t‘ F{B}?gﬁ‘?theﬁlﬁi ?P@'efﬁ%é)ﬂgwwaﬂ’rﬁs&gh the third
| ower - centrahpfl Q £ . segcand air passes through the
regenerative heat %@%ﬁ%ﬁ?@% &Qsmgn&tgﬂethe %g?ijfé‘ﬁ"err'%}?tvgpeﬁé’&t @S)cHegnger
(92), thgeaaBstraidoehis ] gGt At ~exchan w th refrigerant and
absor bs heat of (r:or?(&j)gnlsgo\t%zl@hﬁlgfs & nrgqlrp ggﬂegﬁe&gﬂ'ﬂgq o A Hlﬁrfa“a}%ﬁowsra{egd in
t he secolfer t Ar@alh Sr&ded §2h D i veheat exchapnger (92)
is int roduce?i@n?o t he h(t?m' dity abj Eﬁ‘sgﬁ’éﬁ‘g&é{@%’%g@ Y 'e\?\gi? PREFHIS Or?ﬁ\? 5
223 A )stl? ﬁdspérﬁﬁg/elasiﬁg SfiBtdrs eRables 1he debShd Pkt S5t (239, MledG.HASEageNay
e
right opening (26), the second central opening (27), the second upper-left opening (28),
and the second lower-left opening (29) to switch between a communicating state and a
shut-off state. Each opening/closing shutter constitutes an opening/closing mechanism.
The two rotary dampers (73, 74) are arranged, in a lateral row, between the third
20 partition plate (34) and the fourth partition plate (31). More specifically, the third rotary
damper (73) is disposed to the right and the fourth rotary damper (74) is disposed to the
left. The rotational dampers (73, 74) are disposed in such orientation that their respective
end surface portions (75) face in the direction of the third partition plate (34). In addition,
the rotary dampers (73, 74) are arranged such that they rotate while being in contact with
25  both the third partition plate (34) and the fourth partition plate (31).
The space between the third partition plate (34) and the fourth partition plate (31) is

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

further divided, by the third and fourth rotary dampers (73, 74), into three sections. In



adsorbent is heated by the second air and, as a result, water vapor is
desorbed fromthe adsorbent. In other words, the adsorbent is regenerated.
The wat er vapor desorbed fromthe adsorlbent flows, together with the second
air, into the third upper-right flow path (51). The third central opening
(37) of the third partition plate (34) is in the 10 comunicating state.
The notched opening (77) of the third rotary danper (73) is oriented such
that it i%hergeerdsddraisionaly frped-ancthe right side of the thimdpetey tdampe (73 ard i
upper-central flow path (65). A lower half portion of the fourth right side
openi ng (UPP§T-sitiated, foysthoprner-sight Sow path (633 and at lowet-sicudted, Soureh fower-right
dehum di fjed by the second adsorption elenent (82) passes through the third
upper - ce %Patgl(w Pt #ppessifuated; éourth uppereentahflowpathi (6§) ¢18173 lowehsitdaned; t h
upper 15 centrﬁl fl ow pat h (62&}, the inside of the third rotary danper (73),
and the fiouth dowsroesntral dlowo pathi ($) (@e)divisionslly formedr betsveen fthowsird motaryt he
fifth Imﬁer fla\g pg{{r]l&(GZ). During the flow through the fifth |ower flow
pat h ¢62)2mpri(79) prq the;fpuith satary depiperi4)+ Rivisiesahidfocmed on thetlefitsideraftisenger
(94). Inghe second cool Elg heat exchanqer f(94 the first air is subjected
to heat dQUHRFIRYHABPE AT gier dhbPREREIYARd fanEl upeertlefoflawmathe(67) pod ant .

Side out FOrOTieT e et i b6, The'second upper-right opening
ot thed openiiis TR Ros kBt BaTi Bty M et llovie s crepinge caneuid « nat
upper - i SRpeir i obBn RBS opsp At in B Jipb et S5gieF cb e B roRae Gt i e
F T onba o ejshs, EBpiSiARET el ind ik Pt ol Sad B Gud i mumini v
upper -1 aPeerEl R Parhid). THE (RRERR-SBRE LU YRR b dberros - and
the firstornelésthblBhts Ed'()lggl)u.ﬂféﬁﬂ&_{@et%gﬂ tH] iR ovxperrg%h% ﬁ]@&rgpété?(\ﬁ?)o'eﬁ the

first lower flow path During the ow t hroug | ow

pat h (42fourithBvaesightl flai ?QB%E)S trhE emieh bl fdp@ﬁ_hg g(tQ@JC g%%ﬂ{]gg;ﬁw&”ger

(93). At this tine, no refrigerant flows in the fi

Cxchangepd portniorlistg oyt o o Spgsesil ORIt
heat 15 Thendthietfourth bhpersataldl@w path (65). The third upper-left opening (38) opening in
an upper-left corner establishes communication between the third upper-left flow path (55)
and the fourth upper-left flow path (67). Finally, the third lower-lefi opening (39) opening
in a lower-left corner establishes communication between the third lower-left flow path
(56) and the fourth lower-left flow path (68).
20 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) are each provided with an opening/closing shutter. The operation of the
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
25 lower-left opening (39) to switch between a communicating state and a shut-off state.
Each opening/closing shutter constitutes an opening/closing mechanism.

The fourth partition plate (31) is provided with the following two openings. The

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



passes through the air discharge side outlet (16) and is discharged
out doors. 13UM DI FI CATI ON OPERATI NG MODE As shown in Figures 7 and 8, when
the air supply fan (95) is activated in7the hum dification operating node,
outdoor air is taken into the inside of the casing (10) 10 through the air
supply side inlet (13). The outdoor air flows, as second air, into the
first upper flow path (41). On the other hand, when the air discharge fan
(96) is dermedieted positidn corraipondisg ttaklenthindt mtdrp elampei (78) ofThe Heutim $éMgidé 10)
through the air discharge side inlet (15). The indoor air flows, as first
ai r, intc°RERBEF(3B) Apenigcen theolaftprdenis (BaiyculdFunpehing votieh is foribid at a position
hum di fication operati ntg node, refrigeration cycles are carried 15 out in
the ref rigsieapanduig teihe fourth rotarcdampes (7g dherfaurtlv Bghteside @pening(32) andXR}
operates as a condenser and the first cooling heat exchanger (93) operates
as an evdpurthtlef side apening (B rase eagly provadedewithger apenifig/clesing rshtfter. s@hend
cool i r;g‘ heat exchanger (94) in the humdification operating node. And, the
humi di’f i QREFAIRN S Ereqneningffireringoshuttaes eanblesba dourttonight gideppeniag (32) and the
perforned, by repeating first and second operations in alternation. 20
Referrin Ow}éh ﬂﬁ?’gﬂa% opéning, (33)jtp switelp betaweewn state ithwhichrindl &4 vpperdnlfofehat i ng
node will be described. In the first operation, a dehum difyi ng operation
]

I
and a r edEFBE AP ISoplaces inothe anen sEte. el statening whichi andy adpwenhplfrof thér i s
hum di fied by the fi rﬁé dsorption el en&gt (81), and the adsorbent of the
second ad¥6MiEi PR & 8 1 é‘f? ORER: Stalfs kAt OPsRipYFlosing shytent penstitutes ae
first op i t second upper-right opening (25), the second 25
| ower -ri (gac{?t%llg )glnolsﬁ% T?%'f?lsrgnd the second lower-|eft opening (29) are closed

openig (36) > ey R RERute e it roBi5R e (i and s tactorude v
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first left side opening (23), the inside of the secon er (72),

t he 46comrdmupmératibefwithf dmwdoat Bpacd by, the Rl supslySesossh r- kg
(28) in that order, and fl ows ibpnto %Ihe t hi rgﬁapper-l ee:‘tl?p‘PI otv}?%gﬁﬁq%%] An
upper halffowppath (&%) ioprovhied fwithr dnhait &ipplysfad §99ReEI aN@cdrdoolifg héht REhARPEN
state. The 10 notched opening (77) of the fourth rotary danper (74) is
oriented(®)ch that it is |located at the lower-left position and opens to
the fourth lower-left flow path (68). The third | owerleft opening (39) of
the thir RPENING QREBARION 34) is in the communicating state. In this
state, the first air, which has flowed into the fifth upper flow path (61),
passes thr ouéﬁ STHRS fi9uiguresefd8,sithfe ropring noperd@Bin of hthei mbovdedeséritidde afrour t h
rota?g dar‘rﬁ)(ﬁr.(aﬁM), the fourth lower-left 15 f|low path (68), and the third
| owef? | eFPRUPBUHIS gPRasyys Pall b gdescstbed, Figute 4ftypigelly shaws prstions badweewthe- | ef t
1 ow pat B3 bartition plate (24) and the third partition plate (34) within the casing (10).

DEHUMIDIFICATION OPERATING MODE

As shown in Figures 5 and 6, when the air supply fan (95) is activated in the
dehumidification operating mode, outdoor air is taken into the inside of the casing (10)

25  through the air supply side inlet (13). The outdoor air flows, as first air, into the first 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). The

indoor air flows, as second air, into the fifth upper flow path (61).



The hum dity adjusting side passageway (85) of the second adsorption
element (82) is in communication with the third lower-left flow path (56)
as well as with the third uppercentral ffg ow path (53). The cooling side
passageway (86) of the second adsorption elenent 20 (82) is in

comuni cation with the third upper-left flow path (55) as well as wth the
third lower-central flow path (54). In addition, the humdity adjusting

si de passageviaythedBprepiduting thid detunidifiontdéri operatigyaivide &Bigdratidcycles are
communi cation with the third lower-central flow path (54) as vvel%l as with

t he thi r dcaogseoutrin erefrigevanp airéuii, &l whichhie rgendrativetiedeeRhatg m?bpéx%@; of
the first adsor(i)ti on elenent (81) is in comrunication with the third

upper - cersr ailcondepseroandythensec6®) caslingehdat xchinger (98 dpetateh howe levapitbr f | ow
path (52). As also shown in Figure 4(c), in this state the first air flows
i nto t he Yated cinothendyays no nefrigerdst Paws dyehafirgt &Spling hedteexshamed (93)siartt i on
el enent ((ﬁ%) fromthe third lower left flow path (56). During the flow
through tdsBumidifieation eperaiing medssi dedpthesdehowadific@in, oper@fmgnmbes of aiposir
contained in the first air is adsorbed into the adsorbent. The first air
dehuni di fOBEIRYINSAPPHARISAS Peficimied by rengatingifirsp absegenhyper@ions fin alvendtiono t he
third upper (ifez't ral fl ow pat hwé53). On the other hand, the second air flows
into the cooltsigresde Figuse aghodyst cgerption of the dshumidificatian sperptingmodé eiilint

(82) frog tge t.Bi%d er-left flow path (55). During the flow through the
cool i ng s1°d8°35H8€ geﬁgg“e( 863, ongsaione Ao fghumidifsing opprratinmaendfa aefoenptingn
gener ated when water vapor iS adsorbed into the adsorbent in the humdity
adj usti ng pgaﬁgn p%{gspfé"é\';\ﬁ?/‘{( 8@‘)“.‘“531' Hhe HEY pngraiop, aifhis (dehymidified hydtheefirst of
adsornpt i . i nt e third |ower-central flow path (54). During the
£1 ow Phr %@%‘?{I’{‘??%%leﬁ‘?eﬁ‘g (% 2 é‘éﬁ‘?“r SAme tigle ha Adspebent of the peeond adserption
passes t rative heat exchanger (92). In the regenerative
RihE (!%ig% fe%%g&lgte&

heat exchanger second air is subjected to heat exchange with
refrigerant r dansation of the refr.i nt. The second
ai r heat ed b?lﬁgl ﬁgf?%gtgﬁgﬁa sto%?rlgtgér:n &%e%ﬁ%?(ﬁt’%‘f)r'r%ﬁﬁ opﬂgng Z%ﬁng'feaﬁ% heat
exchangerceft®ad)Jopkesink 0 I _ 1 di | Usting,si de passageway
(85) of ¢ rretorefink (1)GSNE B ss0ird, IbEr It Dyfpint, @) W3 & 1 GGRAGH G

si de passmgestondpartitin AERREE ntl:uhﬁerlﬂﬁﬁ&,gtgg lr?%i(raén [Pcﬁvftﬁ@{t‘ﬁog;%‘hl\r%f@@ e 2

result, water vapor is desorbed fromthe a
ads ot Benthiidupgdere bpérbsh (%ﬂ%dttlﬁheth%tl%eﬂféﬁclfpeﬁliﬁggﬂé@%e 1088 @Qﬁ% ré‘nl%gef’ ibggt

is given to the second air and, as a result, the
The seconsttesinrthdithifddattitesh plitei(dw). fi rst adsorption el enent (81) flows into
the third upper 20 right flow path (51). The third upper-right opening (35)

of the thirdAsauppet iholfi portidneof thd firstsright stdecopeningURRY &tinNBe St Qate] MEhe

not ched opening (77) of the third rotary danper (73) is oriented such that
it is | odatched epening(70ppEthefirgotapodinpen (7 Brisl ongeed such thitet i tebaidd at the
upper-right flowpath (63). Alower half portion of the fourth right side
openi ng {oyeer-right fositiee andeppens 4o ghe |second lowieprightaflew pdik (d4)c 0Mhe asecond

hum %fi d by .the first_adsorption elenent (8l) passes through the third
uppef¥ri gmefﬂ opsiipg (26))of theysecond ipartisiop arlate i(2Mtis dp e cognrpdSiyatinghseatéour t h
upper-right, .f1 ow pat 63), the inside of the third rotary danper (73), and
t he four ?’htﬁi‘f éme’stﬁﬁg“é}p@himd( deos flowedrgto thedfinst upprt flovowpsthi (41, pdseesti ft h

912 B8, P AR b P S Ly k5,
second lower-right flow path (44), and the second lower-right opening (26) in that order,
and flows into the third lower-right flow path (52).
25 An upper half portion of the fourth right side opening (32) is in the open state. The
notched opening (77) of the third rotary damper (73) is oriented such that it is located at
the upper-right position and opens to the fourth upper-right flow path (63). The third

upper-right opening (35) of the third partition plate (34) is in the communicating state. In



5 the second cooling heat exchanger (94). At this tine, no refrigerant is
flowing in the second cooling heat exchanger (94). Accordingly, the second
air just passes through the second cooljiogng heat exchanger (94) and,

t herefore, neither absorbs nor |iberates heat. And, the second air heated
and hum dified passes through the air supply side outlet (14) and is
supplied indoors. The second central opening (27) of the second partition
pl ate (24this staenthehsecand 35, BbichShasoflowsrd tms ithe fithalipper To® pRAYBEY RRRRI Ng
(77) of the first rotary danper (71) is oriented such that it is located at
t he upperthrafgh the Siurihorightrsitleomeningt(32), hke Reidend thpRfrd- 1©8RY dainptl @) RAL
(45). Alower half portion of the first right side opening (25) Is’in the
open st atf@urthmpperiright flamepath 1663)f andsthe ahird dggemmighi dpenshg (35) hethae6:@ae and
adsorption el enent (82) passes through the third upper-central flow path
(53), t heflewsistaithe shird uppeopight figy p2R)Y51% he second uppercentral flow path
(45), the inside of the first rotary danper (71), and the first right side
openi Rg (22) The humidity adiystingside phssageviayt (85) bethkifirsit adsonpeion felepmnp 81 i€ 42) .
During the flow through the first lower flow path (42), the first air
passes t HRGQBMUNEELiPR With the thitdigwherighteban aathdS2) B3yell ashweith tHeghir@uppérs
subjected to hﬁat exchange with refrigerant in the first cooling heat
exchangercepdd) flow gath($3). e The geoling: sidepassegemay (Beofthe fiustradsorptiabslendzat heat
fromtheoél'list air and evaporates, Thereafter, the first air passes through
the air Kap gemaugicatien veh theitbyrd apperaghtiflopnpathy (31) es et ais svithiRbe éird ng t o

Figure 8, the secopd operation of the humdification operating node wll be
descri bed?wFrﬁcetnfe@Pﬂ%‘Edﬁgl &%@r g}ni T ,OHPF dard, the hemidity adjysting isida passdgeway

regenear at| eratio re perforned. Contrary to the first operation, in

t he ggcor{gg’gﬁgﬁéﬁ PERNG 2 Squ‘?‘Hhﬁliemef‘ﬁ 3)iis ip rempmaieation duith the Hhirdelosvesnt

vapor 1R HERERAR ot ob o s RS HBpere ReBout S wibe 33@?&?@4&%
26), th f i , h d lower-left openi
(29) " ar o TP RRATE, (R BE elebordRRnBon SRMspCB 128 coRimontwOR® bt U 1
Cri i , ird.. i 37 d the third
oncr | ef PPepRnfiafn iah (538 il dy R RRE IR0 Pl BPE 28 (54).

A0 bper hat Tashsd ishowRfin Byt @), ih @Y sthleClhe IASILP DduiZiond Jnd BulEO00T

state. The notched opening (77) of the first rotary danpe i ented

such 15 hatadjukstings side padsesevady (885 of f | i1dd .o the second
upper-ri ghjtu fllgg?/:/ pgths 43)y. (tsTﬁg E{g%rﬁ%h(ggf%%gfa%lgﬁt@ggéﬁ?ﬁggEI‘E@) logvfert he

second paight flowpal G2F Déddg the floW thheughQRTHIhERY 2BRsHigife 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-
central flow path (53).

20 On the other hand, the second air flows into the cooling side passageway (86) of the
first adsorption element (81) from the third upper-right flow path (51). During the flow
through the cooling side passageway (86), the second air absorbs heat of adsorption
generated 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 third

25  lower-central flow path (54). During the flow through the third lower-central flow path
(54), the second air passes through the regenerative heat exchanger (92). In the
regenerative heat exchanger (92), the second air is subjected to heat exchange with

refrigerant and absorbs heat of condensation of the refrigerant.



In this state, the second air, which has flowed into the first upper flow
path (41), passes through the first right side opening (22), the inside of
the first rotary danper (71), the secorgd upper-right flow path (43), and

t he second upper-right opening (25) in that order, and flows into the third
upper-right flow path (51). 10 An upper half portion of the fourth right
side opening (32) is in the open state. The notched opening (77) of the
third rotary ﬁmwéenot Figheated by ithafiest! adsocptionheément (85) drmdcidt eehedbratiiEheat

| ower-right_ position and opens to the fourth [ower-right flow path (64).
The t hi r cEXchafger (PBhis opedused i85 Yheohumidityt ddjustinpasidé passagephagt @850 34)theS i n
the communicating state. In this state, the first air, which has fl owed
into the ¥FPithadsopetions elgmepta($2)( 61n thephemidityt drjuntiph side pheagewst (83)i bt

si de openi ng §>32')’ the inside of the third rotary danper (73), the fourth

| ower - ri ORRIS hisated by sthe saeandtaie andyiasch tesullrwategipon pe desogbed3Hdmithe t hat
or der, an%ﬁfbowsh‘jénto the third lower-right flow path (52). At the tinme of
swi t cRi ngdFPTeRty Ha ather syordsdhe adsonben is tegenseatot d Thererthe iwater vipar desordbd
adsorpt i el err;gt (81é and the second adsorption elenent (82) are rotated
by an andl¥m dfe stsodntgwedesetierewith gier secaydyiy, intarte thirbupperilelt flgwagithist | ng
si de paszsg)gway (85) of the first adsorption elenment (81) is in

comuni ¢ nwith the third Iower-right flow path (52) as well as with the

third upper-cgntral, flow path .(53). Th ool ing side passageway (86) of the
first adsor ptcliei1 n 4 fsRral é)ffmf‘% hY)CB %i idi gartifon hplatre (BM) risl in the

porh  saySmuhloEeYRE: b °F Ihe Rt Ptk (A7, of e e Fopee s aemany (g3 of

| ower o corrieat8anat A s 165k 4BE upBerl el BRHRR 554 0P fopibe Peth UPResw pat h
(82) i 5 el fabopahiBsp AXoRE: filr biitbn ¥ sl PuBBER SieRoretiPi 4B anhens
1 22 40, WPVt 5 kT i 58 R e A
Cower i SRee o Eibthebirh Wper citraPASR M CRTETERY bl skt S Dattist | ng
si de pasSagevapbef-3otral Fovabsth (68)Qhe GRMAIMNEE fbﬁhlf] g&ﬁrg'm %@‘(Z@} ggcfﬂ?eor bed

into the adsorbent. The first air humdified by t I'ng side

passayewsur(te} sidewpening (38)ti ehat bide] aHP BBWs GROHAHRK | PRI batiP@r). On the
ot her hand, the second air flows into the cooling side passageway’ (86) of

the first adbBoripgilerflel emengh the Hfthflowsn fidve phthi(62), HRFRSE dif QQEesfthIQ)WgPﬂf?h
(51). During the flow 10 through the cooling side passageway (86), the
second aPgcoadsenling heatexchinged ¢bH)pti the sgeorelra@blinly Wwe BxotRhger (YBNBE fiks air
adsorbed, into the adsorbent in the hum dity adjusting side passageway (85).
The secoldubleeted s hed exchengewith detigetantinddberatext fieanto the e8fSgdritO AndetHehi r d

| ower-ceptral flow path (54). During the flow through the third

| over - ceHtst At fehymidified and sgoolednpassescdwelighi the pras suply Kideugilet iiB4) and is

regeﬂpra;dp\}/)ﬁe&en%%ores?(changer (92). In the

The second upper-left opening (28) of the second partition plate (24) is in the
communicating state. The notched opening (77) of the second rotary damper (72) is
oriented such that it is located at the upper-left position 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.

25  In this state, the second air, which has flowed out of the second adsorption element (82),
passes through the third upper-left flow path (55), the second upper-left opening (28), the
second upper-left flow path (47), the inside of the second rotary damper (72), and the first

left side opening (23) in that order, and flows into the first lower flow path (42).



15 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 thie first adsorption elenent (81) and
the regenerative heat exchanger (92) is introduced into the humdity

adj usting side passageway (85) of the second adsorption elenent (82). In
the hum dity adjusting side passageway (85), the 20 adsorbent is heated by
the second aiPuringithedbvathramphlithe fiveal@verfimopath $42)ethersbeshdf 2i0pasidi®@hrough
adsorbent. In other words, the adsorbent is regenerated. And, the water
vapor dedbe fiest dooling heat exclsmgbre(®3)i Atghisaimé, dotlefigere® MdwaithroadH thd'frssecond
air is humdified accordingly. The second air humdified in the second
adsor pt i cieoling heatt excdangef 1(8%)s Actordirgty, tthé setoup e jusf fpadseothroagt tHeSinst 25
The third upper-left opening (38) of the third partition plate (34) is in

t he comnﬁﬁ’iogﬁﬂ neas exchanger (PAR amdy tthérefdbrgpreithergbéat By nof litidnates heutt IThebAsy
danper. (74) is orjented such that it is |located at the upper-left position
and opendht second air passenthugadythe air dischasge ide butles 16) aad isodisshatgeti outdobtsi on of
the fourth left side opening (33) is in the open state. 30 In this state,
the second aifefermngde Figue éyﬂlerﬁéc@ldc@mt@dmfﬁgﬂ dehunadificetian (@2)tinganeds
through the third upper-|left flow path (55), the third upper-Ileft opening
(38), the” ‘ﬁotl?r ‘%‘ﬁcr&'fﬁS’erInl the secong wperatien, (Bdehumiditying opefatiarf andhe régenertting ot ar y
danper (Zﬁ%,.and the fourth |eft side opening (33) in that order, and flows
into t he 9PFFIAN | asquBerfeIeg. pGonfrarp 2y the firy rapseptioneinf thevsecondoopgnatidmeaif iis t h

| ower f1l ow path 2 t he second, air passes through the second cooling heat
exc hangerdlélt"élﬂ)(gﬁéﬂﬁ"’%thf §e°PF$r€iESOHH“}“e‘?‘?‘P@€ ($Hhang, QS\RE" same tige,dbe adrgrtenbdf ng
heat ;gxc 4). Accor dingl. t he second air just passes through the
secon cg%?ﬁ%gm%%a%mgf%ﬂﬁﬂgQgﬁf%ﬁ¥e%ﬁﬁ?3therefore, nei t her absorbs nor

| i berates he . ai . _heat ed d hum difi ed passes through
the air supp?{l/ msulﬁggn’olhp ﬁee e%ﬁ%d)p%{ﬁ{ﬂoq ﬁ‘elsﬁccg@BBWFréﬂgl?trﬂfGB‘tng.(g%néhesséﬁ‘emd
central i 27) €,15€ rtitdon plate (24) is jin the

comuni cgtg ﬁ% r}g)teglt%é. (z?éieéﬂoihghségglgdpgﬁ?eﬁéeé f’?f’lﬁ% (? AU ‘Ino{hﬁrsfr'c‘ﬂﬁinper
(72) is } t it LS : 1. er.=l i ght,. itian _and
opens t o%ﬁgﬁgggaotﬁ gf‘f}p pﬁeh?lt(}:lg}nr{l?rg’l th% ﬁ%\?\(/} g%eﬁtngh[ﬁpéﬂﬁ% @\%E—! rtg?@"%olﬁw{'ﬂgw of
the firstbopbihg (36)dend ' LiekSadeR: Jn this state,
the first pai rgéeh)um' diﬂ1i‘%?ﬂ(£‘lgg ilél@%hghf?éegltntgg@ggglg&]%sgd 2{1 thrlregtnl}"jd( lt]oﬁlaglgges

t hrough (34). third upper-central flow path (53), the second central opening
(27), the second upper-central flow path (45), the inside of the second
rotary danpern(Fgper halfchortien bf tifet fidseld Siiel@paREN (7Y ; | Bpdnn@lte O ARr . and
flows into the first Ig;er flow path (42). Euringﬂ?hgg?}%a??%}%ﬁghtﬁﬁe
first | owetched opening (77) 4Rjhe stiumdfrotasy daperq@Bsiesritiedvadh thinsit Roédréht

cool ing heat exchanger (93). In the first cooling heat exchanger (93), the
first aithg lpwentgfeposition enthepensescc thengeond tdwer-gdft ifigar path, (48)1d ThB&econd
refrigerant in the refrigerant circuit absorbs heat fromthe first air and
evapor at &vertpf operipg (29) ohthefseeend partitiraglse(24)hs duthle cohemumicatid sabarge si de
outlgé (%9% and is dischanged outdoors. EFFECTS OF FI RST EMBODI MENT 25 In
the fYrstNSAYBUPACALNS state, the Sistt Bimwbichthas Aewed inge therfitsserpenflowgatir @),0n

el ements (81, .82) ~are_regenerated, by making use of the second air heated in
the r egeﬂéﬁsﬁst 'ihﬁ‘é}alféé? figst defbside prening (239, theymsidefof ithgesegond totary diamper (72),he

refriger tion'ﬁ/@le%éhe rei;{i?er nt circuit, the refrigerant, which has
adsor bed " KHeSfOHY GMet oV PathB).and e sgcand jaaverileft ppenieg (299 imthat ordeg1

exchange Qr L.h.the sec cool i ng heat exchanger (94), |iberates heat
to the sé%‘f)ﬁg‘)’%ml"P‘ﬁtﬁ‘ﬁ‘i“’rv%'i%ﬂﬂawm@ %é)it exchanger (92). And, the anmount
of heat that Ahsu ener.atj ve heat exchanger

i th d.aifr i he,
O e e A GO RSB BT eSS € hraciin
i I i d Lth.the fi enbodi h
o Rk e T BSOS
her eby IR0 b BRSO 16h SR ALSR OB PR o> °

mpr oved el L, 6 oAU R Qf.#sl%“ﬂh%f‘ﬁo%ld'lﬁﬁ%éw%tgﬁﬁ‘é?&%iyoki
i st erpunictife e, WEShiohat, Wt T valiup it BAROPETAR PRBAOIE) ar e

di sposed in such orientation that each side surface fornms an inclined
surface that is inclined an angle of 45 degrees; however, the adsorption

el enents (81, 82) may be disposed using the followi ng alternative
arrangenent. In other words, it may be arranged such that the 15 first
adsorption elenent (81) and the second adsorption elenment (82) are disposed

o o o Y Y b1 o, o o




(92) is interposed therebetween (see Figure 9). In the air conditioning
apparatus of the first nodification exanple, in the first 20 operation of
the dehumi dification operating node thezirst air passes through the first
adsorption el enent (81) frombottomup, as shown in Figure 9(a). In
addition, the second air flows fromright to left and passes through the
first adsorption elenent (81), the regenerative heat exchanger (92), and

t he secorppssesshiopgh the fourhriafit sidd@ening (8Bpthecinslde of e guiaef foiry dhllﬂge d('ﬂﬁft and
second adsorption elenents (81, 82) are rotated an angle of 90 2 egrees
(see Fi guthe fo(rth yppentedt flove patho(6f)) aop ereathird nppar-leRiopesifg (38) in tHat bAR:, $8§0Nd
operation of the dehum dification operating node, the %i rst air passes

t hr ough tiewsiatothd thittbepnst-lefhflewpatn(55), 82) f or m bott om up, as shown in
Figure 9(c). In addition, the second air flows fromleft to right and
passes throught thedireobswiteingfm dre HiscoperatigiBR) thet deeondegperaticH, itNefirst 32
heat exchanger, (92), and the first adsorption elenment (81) in that order.
On the otaeprpHam alement (43 and thet seopnsk adsprption flenteat (A2Yiack fotared bpan apsle afi ng
mode the first air passes through the second adsorption elenment (82) from
bot t om up’? desressder Figum dvk did) thel humidity tadimsting kide passapevay (85)] afWhie f r om
left to right apd passes through the 5 second adsorption elenent (82), the
regener at¥® dhaé{.%?rpél?e ot (B3Pl ingGemmynicationswitl dlsothindi loweelefnBow faBi) in
t hat orde(é Therﬁafter, t&eﬂLi rst and second adsorption elenments (81, 82)
are rot atl@® el gt withrthe ghigtupreswentzal dlowy path d53) bihe caslidg iside memgeway

08 Mo S A L s
air” fPond Pt BARTTSSR ps il o ¥hnfe shELISvercRhisglowplh (30 absokdbioranhe
deor pt amidial M RD NI biskEec Dl o) AR Briicadseriéam eimexaGRDE o 1 RsT
and the o aHE o b ol SRET ARE R4 45 e Neivlh B ik Srnoor

ol Fove, . behdem (SR FRELREE Sibipale B iAo B BilalfortgtoRheRasEy, °°
of "The outdoor B de banel (1) o Spafiep Rl 006 pal (s UAPRR S e IR Rt
ei thés otwwvatrighbdownipatis(gpl y fan (95) and the air discharge fan (96) is

di sposed on the side of the indoor side 20 panel (12) and the other is

di sposed on Wsealss gkovd i HRigwet4leprin shidestiengd frdtldir RERAND Eﬂ@@gﬁm tOF .
enpodal nt o

| NVENTI ON An air conditioning apparatus according to a secon

the presedjustingside passageway ¢85)af mecseasnd alseipition BRRent (82) FORME third lower-
dehum difi cation operating node in which outside air dehum dified and

cool ed i kfslipwipaddS6hdDorisg thedflew through the hamidity 2fusing silei pagsagBRigy (88)whi ch
outside air heated and humdified is supplied indoors. In addition, ghe air
condi t i oMttty Apparcanignedsint the Hest caird ise athssabedle into theadsadentt WTha d&er piri on

el e ts 68@]%%2) al{]ed is, so formed as to performa so-called batch

oper4at i ofumigified; in the,hymidity radiusting pideapassagewvay 5% dows dntenthedihird nippei-f f er s

fromt hecé‘nitrra?hov%r}r)g&dgsgfnt in that

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

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

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



33 the adsorption elenents (81, 82) is fixed, in other words they do not
rotate. As shown in Figure 10, the air conditioning apparatus of the second
enbodi ment conprises a casing (10) shapad |i ke an obl ong, rectangul ar
paral | el epi ped. The casing (10) houses, in addition to the tw adsorption
el ements (81, 82), a refrigerant circuit. The 5 adsorption elenents (81

82) are identical with their counterparts of the first enbodi nent and,

t her ef or elegeneeativesheat pixchangehd92)ofthé seanidt sieds sibjecteef toi B aRkhaigb CWith 1S a
closed circuit forned by piping connection of a conpressor (91), a

r egener atfeffigeramandslothsdent (RDndensation afike sifidgerantcondenser, an expansi on
val ve which operates as an expansion nechani sm and a cooling heat
exchanger 10 Y'B3secord eir heptedanebe ascond alsarptiom ielemenD(SX)r mdTeE ir6generative
representation of the entire arrangenent of the refrigerant circuit and the
expansi orfeghexedanger (9R):is éntroduied intd thedwmidity edinstirigt sidespasageons (85)céfatle as t o
perform a, vapqor conpression refrigeration cycle by circulating charged
refrider difft adsEptiops ielement df1ho ke thea hinidity pdjpsting side ppassdgewa® 1(85pMHe a
second partition panel (106). 15 The first partition panel (101) and the
second pAdEerPEHns %ﬁmd by 1the seeand aii apbae@ nesult,iwated yapon i desbrbed desm thérer eby
dividing the internal space of the casing (10) into upper and | ower spaces.
I'n addi t i3d5Orosm- (Rethesvords. the pdserhrat is remeneratgd. nghe ater ivapar desortbed ifiom panel
(101) co ower section (110), and a part interposing between the

First pantt bOoBiPeRofiay esther it bnsccond sianisune Rarcmpperh fropyh (S1)
parti ti on pandlt 16 EEH: BPetife (i abybe "Bud: partonaplie {AX he inowes
et 5 bl 8 B8 ey i S o,
o ent at o PRERE st B BERRr-1G vosiobctrd heeia O st Sheirryial dRe: e
(L o PSSP IAR I A TR B D A Pl e 1
(55 of Esrest ek kil ey o L 9 b RO
Second adsor b1 o el SNEh 631 e TP CLARE bl 37 T Mtk B! 1
15 central flow path (65), the inside of the third rotary damper (73), and the fourth right side
opening (32) in that order, and flows into the fifth lower flow path (62).
During the flow through the fifth lower flow path (62), the first air passes through the
second cooling heat exchanger (94). In the second cooling heat exchanger (94) the first air
is subjected to heat exchange with refrigerant and liberates heat to the refrigerant. And the
20  first air dehumidified and cooled passes through the air supply side outlet (14) and is
supplied indoors.
The second upper-right opening (25) of the second partition plate (24) is in the
communicating state. The notched opening (77) of the first rotary damper (71) is oriented
such that it is located at the upper-right position and opens to the second upper-right flow
25 path (43). A lower half portion of the first right side opening (22) is in the open state. In
this state, the second air, which has flowed out of the first adsorption element (81), passes

through the third upper-right flow path (51), the second upper-right opening (25), the
second upper-right flow path (43), the inside of the first rotary damper (71), and the first



34 left side surface of the casing (10). In a right-hand side part of the

| ower section (110), a lower right-front flow path (111) is divisionally
formed in front of the first adsorptiompgel enent (81), and a | ower rightrear
flow path (112) is divisionally fornmed at the rear of the first adsorption
el ement (81). 5 The conpressor (91) of the refrigerant circuit is housed in
the lower right-rear flow path (112). On the other hand, in a left-hand

si de par trigit sideepening(22)éx thavorded, 46d flawk imethd st lowen o fawk ([QQ).h (113) is
divisionally formed in front of the second adsorption elenent (82), and a

| over | ef t - r ddurirfy thevflomt thrquih4he fisst twer fovnpath Y4T)orherdcsHd aﬁrhﬁaSEé%%rogght he
second adsorption el ement (82). 10 Additionally, In the inside of the |ower
section (tha6yst ceolingrksat cxahrnger (93)ovAtrhishinie, 1)refrigetiny H16iwe MtHe irkOdodRAy
between the first adsorption elenment (81) and | ower right-rear flow path
(112), arlgat exchanges (98)adsopstingly) the ssvend aif 2t pasds tovgh the kst (c8alingd hay pat h
(114). The |ower central flow path (115) constitutes an air flow path for

r egener at*ehangain@3) enrd thesefores ngithey ebsesbs narliberateydreat, Iherdaties GhelicspRBEE as
to cross the |ower central flow path 15 (115). In a front surface of the

| over sed?5ssh threugh the air disshengg side eutletr(%6) and is disthargedoprdoorg ( 116) opens

centrall %igslhi)tl Xé to the horizontal direction. The |l ower section (110) is
provi ded, b ATION ORERAFINGM@BFondi ng to the suction opening (116),
with a turnin Eha er (140). The turning danper (140) is shaped |ike an
obl ong, rect f?fg n 4t Afgrehd and B.owhersheairi supplyefan @R iasactivatediis thdy

virtue of, th@ o%)eration.of the turning danper (140), sw tching between a
state in WHGACHRE apgrating, enPygoqriaipis sakenvinte theelnsidal of the tdasinge(10pwer

Commidi ¢ttt e A8hhets gt insGECaf o The ofidor bR Slavsnbh sccondyr, ints Fhecst | n
th ' 140 titutes. i { chi ng. mechani 25
Purt her mapger 803 el R ORIRbke i, SER.the " Tihaieenimopbis advated2)

h sh i o | . h slide d 141, 142
const t ul ok b ARGPROS 1nd SR eDla ADEtPoyehlfe o pistharg ol it Uos e
ot h (110 iidoPbir 8853 R Arelbil LB AP i My paP @IS T o e hovad! y back

d forth. ByuMi i . i slide d 141),
St chi g bor asherlridhe O theRuAREAEKLR bptathDnddel MiBL a6 SMIRC R ta i ¢ ne

first5adsot it the RefeilgerBNtirdu$lIn whidhi ntral flow
path (115) whi l e the Iowor Fight i‘?‘e‘i‘?Qﬁbﬁﬁfaéq%ééﬁ%‘i%%’ﬁégﬁ?rﬁ{es asa

conmuni cadndenseni dnd thb efirktovesling etivlat @kcHahgw @32 Rpérhies)as. eﬁpgvzﬁ)ofatt(ﬁl e Jg%dwm ch
t he cooling side passageway (86) of the first adsorption elenent ? comes
into conmnthgawennno efiigetent |flower irc el sedontll @lAR! keaf EkEanpby (1)t heeoner
right-rear flow path (112) is disconnected fromthe |ower central f} ow pat h
(115), i bumidificatioh eopseatingd mokde.de Andympier hoiddJicatitins ppereehdd toMeesr Lie agecond
adsorption elenent 10 (82) and lower left-rear flow path (114), and the
| oner cefRndifoningsppgeatys is perfyrmeddyfrepentidg fivstabdl yedoad bperatiortsan hiternByorvi r t ue
of the operatB%ton,of the second slide danper (142), sw tching between a
stat€ i n whi BHCITHE ©oliBrIsy’, $heifirgh @peratiemay theBB)midificatien sperating addeorwilli on
el ement 682‘% i%,egi sconpected fromthe | ower central flow path (115) while
the | owner® [96FF10C€ar 1 [18% I8l RPEration. & slebumidifying: openativ aind om regenkerating | ower
central flow path 15, (115) nd_a state in_which the cooling side
passag e\/\%@fsr%{lﬁ‘) arSfpeffﬂé“%‘gc oh glea@éb PPErRiN, dlifelsemmidigieyl hyothe Sirstnadsorption
comuni cgt. | i{h the lower central flow path (115) while the | ower
left-r ea‘gg??@v& (& tFei;aL \rqfegt ﬂﬁg‘éé?ﬁﬁ’ééta&i’r?tf"@rﬁl?fﬁ@tI(%%)eﬁds@ém’vﬂw vépasw pat h
(115), is e, Jhe i.nterpnal space of the mddle section (120) is divided
into a fr om%s’i‘ddié“%‘oﬂ? itg%ﬂ’éfﬁd’l’gﬁt‘an Fé‘aFQCQPQIé‘PB?Ir‘PEIErﬂpeﬂlﬁgdﬁﬂeﬁhwf-‘@sda
m d f =S th.(121) and a nddle.regr side flow path (122)
ar edi i Vi lé%%]g legqegén%ggﬁng ﬁi}ée ?e)PS'ﬁ(?FOé’YF&%‘gSPe‘E’i‘%&") ére ?lﬁéedn‘fldg? secepdt i on
(120), r i A % -fron enin 102) is forped in . a right-front
cor ner oé tﬁe P ?ﬁ?ésp?arﬁr?}li%ﬁo{ea#éq ﬂﬁ%ﬁ!‘)"?ﬂ"?’&%OP%IPMPESE;SWW iy s

P ¢

formed i : f he fir partition 25 papel (101). The
right-f r(gbﬁt ‘"%S‘fgm’naé‘g? &%gﬁg¢§6p§%le#a8?%“%§£seIaB%ﬁlﬂfeéjo'é’n eﬁﬁ‘?‘ﬂﬁ%“‘é‘ﬁ% Bover
right-fr(gﬁf_ flow path (111) and the mddle front-side flow path (121) into
conmmruni cation with each other. The left-front opening (103) is openabl e and
cl osable and brings the lower left-front flow path (113) and the m ddle
front-side flow path (121) into comuni cation 36 with each other. In
addition, a right-rear opening (104) is forned in a right-rear corner of
the first




partition panel (101). A left-rear opening (105) is fornmed in a left-rear
corner of the first partition panel (101). The right-rear opening (104) is
openabl e and cl osabl e and brings the 54sower right-rear flow path (112) and
the mddle rear-side flow path (122) into comunication with each other.
The left-rear opening (105) is openable and cl osable and brings the | ower

| eft-rear flow path (114) and the mddle rear-side flow path (122) into
communi cat i onAmupperelathpartiorrof thééirstrefersivel opeRME29) ist AGhERPER sBRST TR
(130) is divided into a front-side portion and a 10 rear-side portion, in

ot her worteiched oppping (THaftths sedond rovavy@aipef 131 )s Givdhtearsudp RS itﬁ??&cﬁt’%ﬁ% flow
path (132) are divisionally forned on the front and rear sides of the upper

section (thg@pperrlef mssitionedngd. opkine tuphesea‘ohanpPSIleﬁ fldwe Watta{47) ( 1) sécgn
provided with a second fan (144). The upper front-side flow path (1 1(3 IS
brought  iuPPer-teBrapsning 428)oof the séond pantiticnl pratd (anis-isithecdhauhiaily dhel)n bY
the second fan (144). The upper rear-side flow path 15 (132) is provided
with a fithigtstatanthe 1segynd ginewbishdrasrflmwedsintte tiid fuvt pppér 139 Path $41T Ga@by i nto
communi cajion with the niddle rear-side flow path (122) by the first fan
(143). At inIlg'Ewéﬁ firsgilefe ide gwenipg 2y thelBSie afdha sevend motasi darfiper (12Y, Ihe

openi ng (S134 are o§e ed in aright end surface of the upper section (130).
The first®@H WPEkE I spb(#ly apd U®)seporidrepper-let opeping (28)in-thitdedéd avi pat h

(132) intp commypi cat.ion th the casing (10). 20 The second air discharge

openi ng Zf)lmﬂrtp‘h dt‘IPQC%Bé}OW PYAUSDi de flow path (131) into

conmuni cation Wth hgﬁa casin atﬁle). In _addition, the first air discharge

openi ng (133) APt SP@E&%‘CI& e fonrdelel ude epraingn@3) issin)thaoper streedTiwuch

t hat ; oWh f.themi I inth tate, the other i | aced in

the. 40 o0 SaBPEpRenitg O o uft B55h spiami vt 469 s Grietepombahaict isocmegan end
f th I ON:.f 130),. 25 Th i I nin 135) conprises a

box- shaper SeRpit Pabia g prens iy s duit Wifsederh Bamanth (68Y) The sstiosm- he
box-sh - nenber (136).of the air I

OI(;)(;niS ngpﬁ% | @g)gén@he gﬁgﬁpat?ﬁtg?nsélglg???)o‘ﬁfn 'z‘ﬁ &SP‘%‘I)“'%H% gates IIM';;J %&@%am e

d cl ; f . the box- d b 36) is
Pl aced 1t e 0 gl (R i R Db sk PALTREY Pty sy sirbones

i nto contefniigabbeingi(33), tReinkas! %ﬁggﬁ? - e 8 36 .. Men the
rear surface of !pt hegmlgoi)-shalged régﬁggfo %S&E‘@E@ﬁﬁgt{%‘(‘& %%Ierélpgte,

t he Uppeflowgarh 8)eand tavviiiad Bwel-fd) 39 heAhbQn. with th

i nsi de of the box-shaped member (13%@@%&“%?%%%%@05%%r g

oper at i olovaf-l¢fhBowipatho@6yli t i oni ng apparatus wi Il be described with
reference to Figures 10-12. Note that Figures 11 and 12 each provide

typi cal di agPherhwmidity adjusting side passageway (85) of the second adsorption element (82)
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

20  (82) is in communication with the third upper-left flow path (55) as well as with the third
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

25  path (53) as well as with the third lower-right flow path (52).

As also shown in Figure 4(c), 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),



representation of each of the upper section (130), the mddle section
(120), and the | ower section (110) when viewed from above. 10

DEHUM DI FI CATI ON OPERATI NG MODE The ai rpecondi ti oni ng apparatus perfornms a
dehum dification operating node by repeating in alternation a first
operation and a second operation. During that tinme, the first fan (143) and
the second fan (144) are activated and a refrigeration cycle is carried out
by causi n\jeteefvapgecenitined inithe Uirst eiriin ddserbeéfinicgeieanlisothdnEUi The HR&Cairt e
first and second 15 operations in the dehum dification operating node wll
be descr idsdumygifipd béﬂga buroility adfistiug eide Jpasdagewinye (85) riwsORey fiel tBitd Qppérbe
dehum di ficatjon operating node, a dehum di fying operation and a

r egener atSeAaldln pethé®3)are carried out. And, during the first operation air
is dehumdified in the first adsorption elenment (81) and, at the sane tine,
t he adsor bentObthexsherhand dhe seroad surflswisdntocthe weoting §39 pisSage@a@(86)adfae | N
the | Qwer section (,110), the turning danper (140) is turned to the left,
and t Re SEEANdAdseipEAn slpment (82) denmp thei third upperdefiiftoat path (85) Doy theviRyw

ri ght-frgﬂt fLoY]\/ patP (111). In addition, the first slide danper (141)
moves and!O481 4h¢ Lophing sidgepassrgeay (86K cthp scecugesinyabs@dy heht bhadidrptitn
adsorptiaon el e t (81) cones intqQ conmmunication with the 25 | ower central
fl ow pat #GETE“?;I?WW}:M&V%%V@Q&bh@ﬁsg{heééntgéh@@@so(@g)‘n thevhesnidityd adjasting sidsul t
the | ower Ieft-re&r f wegatcr ,?114) cones into communi cation with the |ower
central FRSRBPEPHEEL1 %S fing #if. whith has robbadchsat ofadsomptionsflovessinta the thied r
intothelé‘g t-frgn 38 fromthe suction opening

i | h (111
(116). The Fi reé’frhgﬁ?wfﬂa 45-n%¥"f)‘%fa‘hﬁ “ﬂgftfs)uge{'dihestbir%émwd@npdsﬁ@g@my (85)

f fi i I 1), f he, | i ght-f fl h
O 16 LYSB! AESLANE . RS i STk U e GRS o P
t i i i I d dinto,th bent, Th
teL ST vaRSEIEAHENR bl 1 e Aol RUROLRRELT I i Bser el The
1S, | ¥highnd @0 b B Bindkh R Bt he iRl D OUher hand. outdoor

air flows, as second air, 1nto e Co0 ageway (86) of the
first adsorptTheRe®) i in t ri.g Si surface. of the
I(gg)er fﬁgti on a%io_)n?r%m;??aﬁ?%ﬁ% féoagv fﬁ@%ﬂ%&nt ﬂgmglgo&#%ﬁn‘g&hereﬁﬁg?ﬁﬁ’&vay

, el @R & (920RSiaf i . en vapor
i s adsorbed int ogt h(re9 gdsorrb%unt 3i r;toclioe ?ﬂggﬁzrﬁd@{g ngg@%%é%g%egwg @g?ﬁggl‘?ageway

(85) 15 Théirss eaxtsougptian relemb‘litct’sl?.as I QRO afhnl18R} a@](usﬂﬁg glj%k{] ip?%gg({\lla&gisi)gﬁ)[% t he

| ower central flow path (115). During the Tlowt 0 ntr al

fl ow pat AdsptheB) js beatedsine thedseaprd pia28€Sast HF@UANwhiee vag&qe%%rwcﬁﬁlaﬁ@{he
exchanger (92). In the regenerative heat exchanger (92), the second air is

subj ect e@;.isp{pen@a{n gﬂl@hmgls, thet ddsombEnt igeegentratdd Ahd ohb svat@alapsi desorbed
condensation of the refrigerant. 15 The second air heated by the first
adsor pt i amdhe Adsorbeng is) giuenitor the secogd mbraatlj asea resalt, the second air is humidified.
The second air humidified in the first adsorption element (81) flows into the third upper-
20  right flow path (51).

The third upper-right opening (35) of the third partition plate (34) is in the
communicating state. The notched opening (77) of the third rotary damper (73) is oriented
such that it is located at the upper-right position and opens to the fourth upper-right flow
path (63). A lower half portion of the fourth right side opening (32) is in the open state. In

25 this state, the second air humidified by 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) in that order, and flows into the fifth lower flow path (62).



exchanger (92) flows through the lower left-rear flow path (114) and is
introduced into the humdity adjusting side passageway (85) of the second
adsorption elenent (82). In the hum dityy adjusting side passageway (85),
the adsorbent is heated by the second air and, as a result, water vapor is
desorbed fromthe adsorbent. In other words, the adsorbent is 20
regenerated. The water vapor desorbed fromthe adsorbent flows, together
with the secdderieg the flow through thefigh lowértfidw path (62)pthenatdnd(aldSasses!throlifl
first partition panel (101), the right-rear opening (104) and the

| ef t - f r orthe sgeanidnepaling Heatiexchphger 484). n Athbisofree) 5d adfEigeraht Isefldwiflg in the
right-front opening (102) and the leftrear opening (105) are placed in the
closed st¥eend eaplinadeatpenshangee (94n AdBdinglyhthe secmdchifust possel MediahaRe
opening (134) is placed in the open state, while the first air discharge
openi ng (3693 qoolipg heat exchangere(9d) sk thesefateeneither tiverlssirior Siberatey hee Mndg
(135), the front surface of the box-shaped nenber (136) is placed in the
cl osed sttg? &ecopfl jafreheated and Jumidified pesseh direugh ths api sapply side ikt gpHRndtiat e.
39 In this state, the first air dehumdified in the first adsorption

el ement (SSRBII%E{EQ%SI hrough the right-rear opening (104) fromthe | ower
right-rear flgw path, (112) and flows into the mddle rear-side flow path
(122). Duri néﬁ"t"h ecrndsentitlo Quening (2 @f| the r waends ipagitionoplateai2d)( 521 the he
first air_passes. thr oueﬁh,rt he cool i ng, heat exchanger (93). In the cooling 5
heat excﬁgﬁ’g&‘@’rﬂ‘i@% stafq, . The natehed; qpening b} efthe first sotheradampec (2 georentéd
refri ger%nE &‘gﬁ'tl'i Pera(tjef heat to the refrigerant. Thereafter, the first
air is draahfahitisioepied af theuipperleft position aad Ppenssoithe ssconduppepeentrabflowsi de

box. Rapd Sk A Pisehulfpoiind oghe PR Slscomeniseieaty s onsnsippl e
econd adorers o B af ARl @RS Qs adiinfen Rt () pea topus ng
Front -1 08 Prowimer oy Hpn Rl b M aRiche o Biana P pheiebond epvr1 ow
Front - si de T ow o (Taaye MHERIRP 08 eldd ShnBB 4R R s A AR e

second. abpehg (ioma0aee i Adndinafit frs GheehALYE @y doors. 15 In the

second operation of the dehum dification operating node, a dehum difying

oper & i on aniusing ¢igefMey dirbiich GEFAULWE: A6 pSRT(4d i LB he
second operation, contrar yﬁ?lo the first opgrat(i o)?lﬁle?%t%l@hgéﬁgﬁoaglﬁh@d in

the secofidstachtingtliean extieinpat (4332) T8 tirs@lbirt Resb¥fed! td heatt B&nAROKARNt Of
the first adsorption elenment (81) is regenerated. In thee? ower g@cwgn

(110), t Ffrigeranti ingthd firptecoolinig Geat exdhangee (93)0andther leBiflerant il th Rofi2fersCt i ON
opening (116) cones into conmunication with the lower left-front Tlow path
(113). | Araddpesoss, heandram rthe fisbt die aidnpeporatd 1) Thewsfier,ane, fis ait fa8sesl t |

t he | ower ri%h -rear flow path (112) cones into communication with the

| ower cerpugh the aifdisshaise sideputiei (M6)and isdischacgediquttvodanper (142) noves and,
as ?&(Lesult, ';Ege.cool I.ng side passageway (86) of the second adsorption

el entht (82) RelgHing tofigyire 8ntha secondioparatipr bf th dumidificativaripessting hmde 251 pat h
(115). | tdhi S.. S atﬁ, outdoor air flows, as first air, into the | ower

| ef t-froft F?%\RF‘E)a the 1s¢pond: gRsretien. . dehumiddpiasi opsrativnend Thregenetabiegf i r st
air flo iqto the h m'd(*téﬂadlj usting side passageway (85) of the second
adsor pt i ON" foéln%rﬁtpe(géﬁ‘?e 1 SIANTREY foother finse pperationyin theysecond loperation air1is) .

During t ) through the hum dity adjusting side passageway (85), water
vapor con alldegeg 1?121’1? E‘%OPﬁE p@s[oré‘lfqn ‘?lg‘}/‘%'&s(gbo@ﬂ tgﬁla@,soglp@t sfgerfisstadsorptient i r st
ai r dehugdLf.i i um dity adjusting side passageway (85) flows into
t he Iomeuélbrﬁgétt(??’e%drgo%Pgvvi\l/peﬁé’f’?f’r(11_4). On the other hand, outdoor air flows,

d ai gl i d 5 (86) of th d
Adsarpti on cr e e SRk hBhS i RRRATEMer iehtoRentie. 8 he sens over

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

opening (37), and the third lower-left opening (39) are closed in the third partition plate



section (110). During the flow through the cooling side passageway (86),
the second air absorbs heat of adsorption generated when water vapor is
adsorbed into the adsorbent in the humgity adjusting side passageway (85).
The second air, which has robbed heat of adsorption, flows into the | ower
central flow path (115). During the flow through the 10 | ower central flow
path (115), the second air passes through the regenerative heat exchanger
(92). In @Ak regenerative heat exchanger (92), the second air is subjected
to heat exchange with refrigerant and absorbs heat of condensation of the
refrigerant. Ahueppeedetcpation b dteelirsbyighthside epamirg @33 oy it thervpeh SRt THE2)
and the regenerative heat exchanger (92) flows through the lower right-rear
f1 ow pat Hotched yperridg (F)iofi thedihsicrothrg Bampérq(71 )is onientedistich thgl it 5t lobided itdBe
passageway (85) of the first adsorption element (81). In the humdity

adj ust i ngiPpridEgitapasitipanend OPEIs, tot the seceralr bpyer-right Hleat pathbia3y. heTiResRpRd ai r
and, as a result, water vapor is desorbed fromthe adsorbent. In other

wor ds? t RPPEdES nPening (25)eofethe seccad . pattitonvelater(2¥)aisdn the senmadichfifnythfee
adsorbent f] ows, together with the second air, into the |ower right-front
f1 ow pat Hn(this Sfate, 1be pecond @irf which hparflowedaint qptheelirsy dfiy flotwhgath i(@hy, phesent
openi ng é&OZé a}?d the |l eft-rear openi ng (105) are placed in the open state,
whi | e t hdPropgh the: Bt rtﬁb&ﬁldﬁgonemg)@ahd ¢ insidecof theolinst oqsenyi dagnpiet ((3)), ahiee

pl aced in the cl osed@s ate. In _the ug)per section_ (130), the second air

di schar g&®SP8HPRE '8 4‘§°"Y P2l @3b qnd fhe sreond sppestrighe opeding E29)He thatrasderai r

openi o (1585 Tfg e Bl oBufr S Top RIS, box shaped member (136) 1o
open Quatc. At EC af Bincfdhe it Sight Seioammias (120cs imverspen doimathe
ower | of D PeEPRHIg 7 R e el Fmbe ral s orichlea R@hAmGY s oedied 8 e
0t M A S 0 Rl
ot gorant et LPhorb ) hal oy betiop S (LB PR BB Sl 1

o ST, O Al R GORL DU AR BB oHRRE TS RE, 510

flow path (132). And, the first air dehum and o the
box- $hapet foardhaight 338)opehinkh@2Rith I ' ' uppl i ed
g opehingN@2fithe HidRMR! of ﬂ@%ﬁ‘iﬁ'&‘ﬂot&éfgé%ﬁl%e?v\gaﬁ)z lﬁfe g(}?mthhe

i ndoors. On the other hand, the second air, whic

first adioverigh fletveymen(64)Sdnd. th@@lﬁﬁpﬁmrehfr?klgbpénh?g (3691 bt Qﬁfgr,%ﬂgzl:ogg (102)

fromthe |lower right-front flow path (111) and fllows”into t

f ront - si thgo fheahirg nwerright flow path e ond air of the 10 niddle front-side flow
path (121) is drawn in to the second fan (144) and flows into the upper
front-side fAbhetmh of s9ifchinghfeoraahe éirst dpertisrconke &icondapedston thogeh t he
second air discharge opening (134) and is di scharged outdoors.

HUM DI FI &gspritiqn bt (813 andithe isendiadsormiodi el émarit 1(82)aipe sotatedi by RARhgkE a
humg(ifiﬁgti on operating nmpde by 15 repeating in alternation a first

oper&d i onV dearess (§edogeredbl) adindrthe bumidity adjusting iside patsagevhiyr (85) 6fthe Giigt3) and
the second fan ( 44%{ﬁ§re) activated and a refrigeration cycle is carried out
by causi °FI§'PPi%“éP 8Do's dn cemmanication with the thirdylowentigbi flowipath ) as t he

first and secon .afions in the hunmdification operating node will be
descr i bewe@n-af W‘&’e‘%?@%@ﬁ%‘cﬁﬁlt&d wi path 483); nTheneooling side passagewan (86) of he
oper at i offed el Pl eBiher Wi i fomigtmsionivick ey brhpoarriaht fow path
varer vapa) ahelfed Wit hge ThueeeBuRBRt bR s b aiitiamsbephreitel erren
g ook B DS SERLA aSLAf s R diaiplh FRTBTCBANSAR cpmIOR The
(123) movin e fird 8Bk % Heth (50 et Ykt il et 41 Do) pabrres

Sl do- amabr (rSule sl BlechdRY @R ciThe ‘e aCRlPrligh SiriHoeehiniiy (o)

of the communication with the third upper-central flow path (53) as well as with the third lower-



i i i i i he | ower

d adsorption elenment (82) comes into comunication with t (
gtzantssglonflow paltoh (115). In this state, outdoor air flows, as first air,
into the lower left-front flow path (118) fromthe suction opening (116).
Then, the first air flows into the humdity adjusting side 5 passagew??/
(85) of the second adsorpti onhel emﬁnt h(Bﬁ) ijiO[nyt ggj Lg}[/vie:]gl g‘géf F)ggtsage\a/\z,avy

113). During the flow throug e hum di (
E)SES;] (vvatl)éﬁﬂ%i\pmﬂ?éiﬁ)t ained in the first air is adsorbed into the
adso’rbent. The first air dehumdified in the hufr‘nk dity ggj t(Jitllzl%r}l]g Si dgnﬁ
849 aisposhowinninoFignee H)ein kl§ istate die firPWilAbws (AthHhe i
g?ﬁ:?gﬁ\gﬁé (ou?t door air flows, as second air, into the cooling s}lsag% .
passag eV\e@dﬁ%@ng 86l passaghway BDf thel Siost pdsarptic elemieht (ﬁiz}‘ro‘%‘}'f‘t}ﬁ%ﬁ? gﬁ\gﬁﬂ- {‘ hte he
left side surface of the |ower section (110). _D_urlng. e ow _
c gol i ?\g Jight igwspasly €%y Dugiey the fiew sieoogitthaihumidisoadyssting %Ideﬁfasﬁ%&?%pfs!sgr‘
generated when water vapor is adsorbed into the adsorbent i'n the Humdity
adj usgi ngV e ¥appLseaingd in gby firgth air sie casksorbad rintwﬁhe(c?dldaa&S) nllfjtj)bb&d_ R ﬁlt?ﬁgﬁw FL .
tign, .flows into the |ower central flow pat . During
? ﬁfgﬁgh' tymidified yetheumidiy atjusting aide assspway [{8S)sfewn dntaithe piAsS Qppdrhr ough
the regenerative heat exchanger (92). In the regenerative heat exchanger
(92), t h&SWAldloy path §3. subj ected to heat exchange with refrigerant and
abso’rbs heat of ,condensation of the refrigerant. The second air heated by
t he second a&gbtthﬁt"i hand, the secopd pir flowvstinte thegemimgaal) deémsmwﬁye{?aggﬁ% 0(92)
i - 112) and is intro

flowsthréflatholo r |g{|)t rez% fl_rowpatpi( 2 . ! .
[ wipatth€51)i Mutringdheflowi on
Ielnteo t[]eﬁﬁuf’i aTrpﬁt%a.eﬁﬁ gi tgrq;glv{a%giggggm?gegggzsagem 85), the adsorbent
is Eggt eéﬁ éyglE I‘tl}ge 58‘5181%5‘3? rP % cway (Q&V égﬁlsﬁcﬁnd/a%lérab@@r S)t egtso_ﬂi_ﬁgmrmrf rom
t he adso rds, th dsorbent is regenerated. The .
oo SeBORep el Tl Rl o b KRR dutoait e
ol oot S bR MR eso R i® RARE ettt et e v he
first pardvdrl amsl 0, A nt openi an
I|e1[tS -rgaid‘%%gﬁii%rrlg (10£§1ﬂ1a e)'pltﬂ;gleng tggtﬂ{o&}e&(r)%"gﬁ' @Fé{ﬁgd iQ)&t‘l‘?r’_r"én ﬂeﬂor"il’ gg‘t;rear
0peni g, (S MhesGeciaear SO NroBBP IO Gefehlive! ol SEE b IE O 0500
state. In the upper section (130)7 the rstair cdrszhal cr'-: 0 g nigng
(133)5 i srepbmarative hedthexchpfger S(@Q% Qhe WB¢drA %]ipeis .Ss%%%@'%da{or hf)géséf:xﬁga'%i%g‘;t% the
(134) is placed in the closed state. In the air Supply 0 nh 'Eate
front surefiageeanifand bbsdobheahapeshdemation of the Sdfribsrall aced in the open s 1

while the rear surface thereof is placed in the g‘:'osed state. 5 1n this

state, the sBeosrtond nirtheatediif itiedifiis alddeption’ &émadSBIPircihe FLRRE ive Bk
passes through the right-front opening (102) fromthe lower rig t-ﬁront

f1 ow pat9xchangey (8Adisf intiaduded: mta e h?liﬁtﬂi@r ic{;ﬂﬁt(xr%z%i)d@pggsggéav&ﬁt |thr15() t]%l%,ﬁeThe

second air of the mddle front-side ow path (121) i

second f$§RoNd1 adsorptinn elemeat (82)o Emglwg.p?FIWrmusglagmé Eg@g@g&s hhage(ggﬁe%efngb
i ted and dehum difie ows into pox-

E Qg eg](c)arbgw Ie’étl &e@ﬂéﬂlﬁb’ besacony €in36d, asrairesslt, swpet vagbriindewied fOmtg ot her

hand, the first air dehumdified in the second adsorption el enment (82)

passés taﬁ\s%r:yﬁ?f' teothest Wordsathe dsarbeny is 1eperatedm Aink thowater lvapdr-desarbed | ow

j i - Si 122). During the
th (1 nd flows into the nmiddle rear-side flow path ( _
]E) ?OW 'E hé@ﬂ’g‘}ﬁ %JSP‘g’gPt_ 1Sigieenstodhe second air and the second air is humidified accordingly.

The second air humidified in the second adsorption element (82) flows into the third upper-

left flow path (55).

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

flow path (67). A lower half portion of the fourth left side opening (33) is in the open state.



path (122), the first air passes through the cooling heat exchanger (93).
In the cooling heat 15 exchanger (93), the first air is subjected to heat
exchange with refrigerant and the refriggerant in the refrigerant circuit
absorbs heat fromthe 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 i s dilbcthis getk, db¢ deams. ait humdifisd 69 nile aResHl hd¥arptont SembBatd) faski on
operating node, a dehum difying 20 operation and a regenerating Operation
are carr i thtoughtthe At upiperilefty floe patk q5)] thep it byser-1670 Bpérngy (399, tHaSrohith St
operation, air is humdified in the second adsorption el enent "(82) and,
the sane uipeelefisbowrpatin(®, the iasidmobihe fontto réthey dahsser §RN a6d tHRufthnst
adsorption elenent (81). In the |ower section ?,110), t he turning danmper
(140) is sidg epeningd38Nia thatfardanahd flsvsan@Rhe E&hlidwert gy Faxﬁt(sz).n openi ng (116)
cones into communication with the lower right-front flow path (111).
Addi t i%onal | y,Dering the flow through thafifile lower Aoy park ¢62)athd seamhdain a8ststthrohigie
cooling side passageway (86) of the first adsorption elenent (81) cones
into conmtifiseeend saoling Keétt reschangen (9% n it ahis ftinoy npatfrigedah® flowaridl thdseceat ond
slide da e_BéTé42) noves and, as a _result, 44 the lower left-rear flow
pat h (11;;2’01; gatiqxehangentidi xecpisinghy, tthe s¢vond @indnstqmstes ahrobizibthepsichnd 115) .
In this staf.e, outdoor air flows, as first air, into the |ower right-front
f 1 ow pat IFopfing jreat exhanger () iandnthspdoreneithen @psortihror lihesatemheatf | And; thert o
the humdity adjystin ide 5 passageway (85) of the first adsorption
el enent (Sﬁ‘i‘%/“dr ?'tﬁhe%tﬁ%%rlamm ifigf thasses throughey air supply 19ide putlétn@4) laed fis ow
t hr oqgh t he lh rrigli tg/ adj usting side passageway (85), water vapor contained
in the fiVBR'4i'PY9%%adsorbed into the adsorbent. The first air dehumdified
(85) flows into the | ower

e hum lliee J
ight crear 110y SAPAE ceidsi® obeifin a3 A b the seadnds apawien Bifte (30vis. mshesecond
ir, int =00l i .10,486). of the first ad tior

ol errent . (oAl e, i BRERA° NS (1A ths ieond roie Gimmier 52l Fon
it s or efitad e {Hab Y it IS P S0 gD p R, BRESHIS §5 thelseabichmen it o

air absorbs heat o n gen e SSCERLOMET i nt o
t he adsorcb@pdl flot $t. (45 Madi | ! j . .IThe second
air, which hasr o%dget(jﬂ-’hegtlog?‘ér gﬁg %P?ggﬁk?ﬁﬁgﬁ?ﬁ??ﬁ@ﬁ@ %‘"ggﬁf’?% f1 ow
pat h16 11%ate. Dt tHig stahte thd A r idifi&d 1 I w h (115),

t he seconda %i r pasges’tt hr oﬁé%ﬂtdﬁg&?é&é{gﬁde%gﬁe\%ﬁ LS&;S?’ %eﬁ)gheé%{égl}t (?gfz??sg‘?sn t he

throagieietihiek T cel | g 20 25
r egener athrogg thiek apgdraehtrdl How pdthesHEARNLcHd' ce %ﬂ?;)?{nglgt(gg, th% es@goa}ld

exchange with refrigerant and absorbs heat of con

r ef ri ger apper-cEhealsoopathais), fiedihside BYtHe'k@céﬂdrl‘éiarﬁG&ﬁﬁé}t(bQﬂ afll Bt (§1) and
the regenerative heat exchanger (92) flows through the 1ower left-rear flow
pat h (114idegpening (33 tin tdtioeler, iand flowh intd the fitist Iywarlflow paihg43). de passageway
(85) of the second adsorption element (82). In the humdity adjusting side
passageway (Bying theefloam dupugnthe ifisst ieweretbw path [(€2)s thedinst 2 paseesdhroagh the
resu{z%, ¥yater vapor is desorbed fromthe adsorbent. In other words, the
adsofYentirst soplingheat grehangar(@3)atretheigpiorootieg bedientchanger (433, thdSosthanis i S
given to the second air, so that the second air is humdified. The second
air hum a‘i‘tﬂ?cé‘ifieF% 3 exchemgn witheesiigarantn ard theerefrigesait i Ithanvsefiigérantt diguitower
left-front flow path (113). .In the first partition panel (101), the

ri ght-ref S°6?§3?ﬁa}2§° g firgtair andeevaperatesy ﬁmr@ﬁemithagﬁr(sua‘rs)paseettpbagieﬂhei n the
open state gpening (102) and the left rear opening

o While the ri -front,
(105) ar glrﬂfs\ﬁl\ﬁaéae sifle Pﬂ%etgi]@saé‘e lsséléﬁllﬁfgeﬂﬁuﬂh’ér%pper section (130), the first
alr  4SEEFECTS OF FIRST EMBODIMENT

at

25 In the first embodiment, the adsorbents of the first and second adsorption elements
(81, 82) are regenerated by making use of the second air heated in the regenerative heat
exchanger (92) of the refrigerant circuit. In the refrigeration cycle of the refrigerant circuit,

the refrigerant, which has adsorbed heat from the first air either in the first cooling heat



di scharge opening (133) is placed in the open state, while the second air

di scharge opening (134) is placed in the closed state. In the air supply
opening (135), the front surface of thgjibox-shaped nenber (136) is placed
in the open state, while the rear surface thereof is placed in the cl osed
state. In this state, the second air humdified in the second adsorption

el enent (82% passes through the left-front opening (103) fromthe | ower

| ef t - f r orfchanger (930 ler (1 @) seaontl Edading heatt exchingzeri(9ke)] Bbdrien heditdahd kwnpat h
(121). The second air in the mddle front-side flow path (121) is drawn in
to the sé¥odhe spgepemtiye heat dxchanger (20 tAve, ppanodm ofthed thg: ik | g@veénPidtife
(131). And, the second air heated and humdified flows into the box-shaped
menber ( $8eNdRY withe Frgersrative hest pxahpager (92X e8binenpreaies tigw phé eleetricpdRfs. On
the other hand, the first air dehumdified in the first adsorption el ement
(81) pasdEBMEEAr KU GHIVE hier pefApressoar (9dpenidogoringly) inr acookduace OWBE fh Ofist I ear
flow Eath[_n%léZ) and flows into the mddle rear-side flow path (122). During
the fPowSERPBERM! thiesseradiag s durted by the eefrigenatioq t9@y of therdfiigarantdifcupasses
t hrough the cool jng heat exchanger (93). In the 15 cooling heat exchanger
(93), t hdhsrelysma V‘g it Possiblp de tnsevide afdshumigificatiogeponver tin reatess afrthatponed t he
refrigerant in. the f;eﬁri 8erant circuit absorbs heat fromthe first air.

Ther eaf t EPISUPREIOR; ol the,jcpmpeessara(31).i nAsor trpwilt; jthe tentrgy ¢ffiBncanal hh aaivs i nt o
t he upperco%(ﬁér-.si de flow path (g132), Then, the first air passes through the
first ai rOSHAE GBPASHENPYNch adiusts ais humidity scimprejesd andt atergyscospOredqiédd

EVMBODI VE ON An air conditioning apparatus according to a third
enbodi ne%ag‘:hl‘{rﬁgﬁgg@gg{n °nf QRIS ATeL¥ dBWNy one adsorption el enent, i.e.

an agsor pii f S04 otor.type. The air

cond??i ogiﬁr‘\g@a]tgpara E:SA(%&Q ﬁg‘\l\hpf‘@(g ot mf%ép a dehum di fying
operation an r 0 rati-on and is so, fornmed as to performair
25 dehuni di fiﬂlcgqtei ﬁfeg‘?[’?‘ﬁg&gﬁjg‘%ﬁ&ﬁ% Gt ap ﬁ&?&nd(%@eﬁpﬂeeﬁ&qu&n(ﬁymm

d b ; i : ¢ pf | t.(150). As shown in Fi
adsor bentishaaneEab RRaflioh o MGTALL A SRR 120 o 2 TN o L 00
GGl 648 ik 1 BB o T3R80 TN o 450l 25

an 46 al ternating arrangenent of ty a 89 side

passagewdigsfo(l8®ingSiifernitive Stan@dnentf ah i | renyialy direction
of the agsor ption el enent (150). Each%E&Fﬁ‘ﬁ?r?égq%maggﬂ#irgr\rganglg%éu%'agjggg‘@my
(85) 15penftst adsesptidneslanan ($1)ian0 tkd LEBRYE adz h 2RMent | | ion
thereof. In other words, the humdity %dfﬁg& ng seinggszzggesﬂgig%%/g{%gg%opens

i n frontounside sanfaceunt the distoddsdiption demicat i(81) AldesRNSidd dorfice! dF it Yol 13-
Additionally, an internal wall of the humdity adjusting side passageway

(85) is wdsatntignwlentent (82dkce bashtathddrantihin aiditéon, hienebgeRPaivedRal LAG: ﬁg'efe
passage&aﬁ (86) penetrates the adsorption el enent (%50) in the radia
directi ) iidntegrosed thersbptaveendred Figurei®). cool i ng si de passageway (86) opens
in outer anghi ﬂ)ner, peri pheral surfaces of the adsorption elenment (150). As
shown in Fi gtfr €191 copditinaing appavstusi of dhei figst appdifiattion txwenplelsor pid afkt

el engnt 15 %O (éS&e ‘%?‘HSO .gi sposed as to extend over an adsorption zone
(151)° anPeERYo8g¥nteadehymidifraiion: operatinghmodel sk firstoair phssee throggs®e fisst dr i ven
conti nuoatagl ik otﬁti op@dﬁﬁoon an axi s passing_thr oug’g the center thereof.
The air conarer 5y alh%“%uaar%mhawa g Figure 9¢adf I gddition, the secund . The
refriger jreuit .is a closed circuit fornmed by piping connection of a
conpr essagl??logsrﬁérgn%@tﬁov%hh p@?ﬁ”ngﬁ@'é%h thep firshidserptipm ekanesnt 81) the

condens ' val Ve, Wi operates as . an expansi on nechani sm and
ool nem R HRRE LR 4821 Bnd e Rt @dsciptia clevipb ) dn tharisder
refriger i it d as. to, perfor vapor conpression
et i gor ey cafieh, it fird o RebHo R afbin ufthenks (4 2k Bl fostigd an aasloyol 9
re er gfel : t he. caool i ng,heat. exchanger (93) are
" eg?g < eﬁ{egfaé%% Egﬁm?@g?m Ql?eznge%?peer iph 1 camgd out. In the secogd opératign

of the dehumidification operating mode, the first air passes through the second adsorption

pJ

element (82) form bottom up, as shown in Figure 9(c). In addition, the second air flows

from left to right and passes through the second adsorption element (82), the regenerative



In the air conditioning apparatus, in a section of the adsorption el enent
(150) that is 25 being located in the adsorption zone (151) the first air
is introduced to a hum dity adjusting spode passageway (85) corresponding to
the section, while the second air is introduced into a cooling side
passageway (86) corresponding to the section. During that tine, the first
air is fed to the humdity adjusting side passageway (85) fromthe side of
the fronthestiexchenges(92)handatis firsptil wptidnesi@nént (§HG thab ofdegur e 14. On the
ot her hand, the second air is fed to the cooling side passageway (86) from
the side of t@e thernther pand, pheieatirss wptratien of thekumiditicades %Eﬁaiiﬁ?%“ nRIde RO
(150). In_the adsorption zone (151), water vapor contained in the first air
i s adsor bt pintpesseh thrauglothesetoridnadsbiption rledidny (82)] fisrh ibdBofi WL 2B IRGAHY ALY
(85) of the adsorption elenment (150). Heat of adsorption is generated when
wat er vapgButies?(elts &t péditiomttbe stmond dsoflben from léht theghtuariddpdssesadidughithg si de
passagemay (85). The heat of adsorption is given into the second air
flow Rg tSFHgRdsaRtianoslement (82 thesspgeratiye (188) eathdnger g8XOrRAli MO fsenent
(150). The first air dehumdified in the adsorption zone (151) passes
t hrough t39&oretien elegenttkl) inbnborger Tigsdatter, the furst ebsdconyd hdsatption gy
(93), trmaiééat air is subjected to heat 10 exchange with refrigerant and
|i ber at ed8 e retated 28 ppglgf St degrues (seaRigure (W), dridrthe sedond iopemtippiy ed
indoors if the dethidification operating node is selected or outdoors if
the hunmi dPFi€a¥tonltofersseqndgonasaion; ef the| umidificain operating erodbahe first hair
second air i ch -has robbed heat of adsorption in the adsorption zone
(151), pé’s?%sé\é@lifﬂ}‘%}hﬁﬁ f{rﬁeadﬁ%%ﬂ% elemept (842 Somehettean gpras(hown in Figune 965,

ir is subjected to heat

i vgqheat h 92), th d
cxonagge B PR F SEOTAT At hom B IRt o Bissesihseigh abe Grst eirpton

refriger S I J. ated.in t adsprption zgne (151) and the
regenerat(’:é %%enggﬁlt)’ @)%8 nggéve(h%é exchanggr R%u@'@ﬁﬁ‘f’cﬁec&nﬂﬂﬁf‘ﬁp@%ﬂ demensi(82)y si de
passagevwayHaBgidePf the adsorption el ement (150) that is being located in
the adsorption zone (151). During that tinme, the second air is fed to the

20 humi di DGO i f ' f th
surf ;?e g‘mq(%lg adsol?%ilﬁgﬁqgﬁgﬁeiﬁgﬁmoé)ﬁﬁﬁ%%QW%M ?o:leg; t he

d ti lAgiHB i ' 1). to th
adsor pLi on ey (a0 haGAkeini KA LRAOL BB PR 08 o R B RS0 L
I n alSectim@6phret digpoastben MHeisRie &RIBRbOL éé?%arﬁgg?%?b}@%taﬂgg gfei@gzﬁ?gﬁ gy | Eea

regeneration zone 25 (152), the adsorbent

humi di t y alethatitelynbe siratRed aSBAGKEATN 6B5) wsﬂ@,rc%%aeg%we £t %rﬁﬁo ﬁ%ﬁt‘ f&pand.
adso n ’

as a result, water vapor is desorbed fromthe rbent. ot her” wor ds,

t he adsotlsesit supply Eme(96) andthe aihdisvivirgs fanaPe) mae Bedddsdd &mﬁék%@&'ﬁ@ébem
is given to the second air. Thereafter, the second air is discharge
out door soptdoor 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 indoor side
20 panel (12) and the other 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 formed as to switchably perform a dehumidification operating mode in
which outside air dehumidified and cooled is supplied indoors and a humidification
25  operating mode in which outside air heated and humidified is supplied indoors. In addition,
the air conditioning apparatus of the second embodiment comprises two adsorption

elements (81, 82) and is so formed as to perform a so-called batch operation. The air

conditioning apparatus of the second embodiment differs from the first embodiment in that



humi di fication operating node is selected or supplied indoors if
?ﬁet Eﬁmqgi :‘Ji cation operat?ng m)dg is selected. Like each of the foregoing
enbodi ments, the air conditioning appargtus of the present enbodiment is
al so able to perform dehunidification and hunidification operating 5 nodes.
More specifically, in the dehum dification operating node the air
condi tioning apparatus draws in outdoor air as first air and draws in
i ndoor  aithe adsosgtivareleraérits (83082) ik figed, iif dtheordsak&ndd ﬁbt'r?tg, ehum di fied when
passing through the hunm dity adjusting side passageway of the _
adsor pti on elAsvetidwr #b@jgurd B0} e air E&ﬁ‘iitﬁdrﬁ? taﬁﬂarratl@ of PR ELLoNASRLbTiRAFS! NI

t hrough the cooling heat exchanger (93) an en suppli1ed 1 ndoors.

Addi t i onalompriseswecaspad) sHaped Hkesn bblohs r@&ﬁ@mr\yaﬁmegaﬁg.g)@hgEg&ﬁ@d he

cool ing side passageway (86) of the adsorption elenen

r egener athouseshémbddionaoghe 148 2Adsorplich eleifenfe@IN@27i 4 rdffodtsRdcif Qb  The .
regenerati on of the adsorbent when passing through'the h%mﬁl ty adj Usy | ng

i de paszdsmphon ¢86ienGf(81h82)ads identicarwiel giekndouittRRtts of MRS BAL kfbodiXGt
zecong air is zrilscharged 15 outdoors. On the other hand, in the

huni di fi cadi therefperthe desgripthatetheteef &iomiceddi t | oni ng apparatus draws in
i ndoor air as fifqrjst air and draws in outdoor air as second air. And, the
first air takde refrigerante pigeritiis i aedloshe rcipaissiomed Wby ygping heodheeidh bY a
adj usting side passageway (85) of the adsorption gl enent (150). Further,
the firstcoBpressas (Alhestisgensrativeaeap Gxolrmgen £32)i which hopergs aheordesdet gh heat
exchanger Ig93). Then, the first air is discharged out door's. Addi tionally,
t he secofgPapsionyvaluewhigh ppemtes agan fxpansipn gichanisrhr adghcdolieg hestl dxoigangéde
passage (8 of the adsorption elenent (150) and through the
r egei@r \Qﬁy e OBKIAIFAN B ran( 9YaporatRien, Dtageﬂmvmdemcsent(agg? umff d![ld;] ieatlrevhen
sing through the hunidity adjusting side passageway (! o] e
Edsor p? i 8Ha'aaeﬁwgh9?t*ﬁ8§r igerii st 844 e rEp@siaraI s Bttes Thppéfrigerant
i ndoors. ]\/gﬂ Fl CATI ON EXAMPLE OF T13| RD EMBODI MENT In the air conditioning
appar at u§ of - theCpFEEERECE 5o lfl e met%é’agf’f(rj&@flﬂfeé“@? l’fﬁgﬁe&aj?gr gjlsz(l:ﬁrby
i 1] nf o
el ement (a0 idPohaRRaTBYlebia5 a5 follows and, in co Y
The casing (10) houses a first partition panel (101) and a second partition panel (106).
15 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)
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
20 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. Each of the
adsorption elements (81, 82) is standingly disposed in such orientation that their
longitudinal directions extend vertically. And, the first adsorption element (81) is disposed

25  atthe right of the lower section (110), while the second adsorption element (82) is disposed
at the left of the lower section (110). In this state, the cooling side passageway (86) of the
first adsorption element (81) opens in a right side surface of the casing (10). On the other

hand, the cooling side passageway (86) of the second adsorption element (82) opens in a



49 nodification, the route of flows of the first air and the second air may
be nodified as follows. As shown in Figure 15, the adsorption el enent (150)
of the present nodification exanple diijzers fromthe adsorption el ement
(150) of Figure 13 in that the arrangenent of 5 the hum dity adjusting side
passageways (85) and the cooling side passageways (86) is reversed. Mre
specifically, in the adsorption elenent (150) of the present nodification
exanpl e deft bidewsnifadetof thelfasiigi 10). si de passageway (85) penetrates the
adsorption elenent (150) in the radial direction thereof. Stated another
way, the hunildid yightchandtsidedpar OF tRAKHAY ( ipne nd inner

' i e A Lt L e S Vel

peri pheral surfaces of the adsorption el enent
150)

each cool(lHy isiiveigally doevelyin(fBb) optRAIrEIdES S eﬁ%ﬂ{}@tﬂ,%fi & 16WED

in the axial direction thereof. Stated another way, t cooling sffi%}(t

passagewdagar(fBBy pathe(k2)iin divisionalBridrmedst helkéaaeeshefrst o %ﬂ;@%&f? 6§igeﬁent
e r

(150) of Figure 15. Also in the air conditioning apparatus o sent

modi f fcatlitgrcompaessbe(91) of shel Fefisgmaritaircait is Housad S0 EHR loRr BERURR AbHIM, t hat
is being |ocated in the adsorption zone (151) the first air is introduced

to a huni(2y Quithesatherchasi dia plesislandwide (a860f m@né@&p@a%malbpa%weﬁg%t i on,
while the second air is introduced into a cooling side passageway (86)
cor r espod@inh Jowath@13kistdivisiondly fonged inefrorti ofehe $daend hdsBiptidheldnfent ¢8h)L O the
hum dity aglj usti ng si de passageway (85) fromthe side of the outer ’
per i pher &nd dy fovegs defyfrearidows cuadh (1540 ris 2visibraiynfortd Q) .thOnedrer Bk REod¥and,
t he secong ai iﬁ‘j fed to the cooling side passageway (86) fromthe side of
the fronfdiptoedenent(fR). adsor ption el ement (150) in Figure 16.
Addi ? onal | y,Aé@l so jn.the air conditioning apparatus of the present
modi 1 cat i on “EXHHPREY: 1k hedadide af tedoweroswrtien 6ilp), eflowbrecentral flovg paihd@1s)

el ement (150) is heated in the

assage (86 f .the .adsorptjo

Fegengr \é\?sy(\j/l_glsh(}élﬁﬁy é?{g}?g%g e‘%’g‘%j’ ?‘TSF _Fi‘é?%ﬁ‘f@'@rb?l?mﬁﬁe(sé)smbw righGreas flow
hasor pt | SANTLR), B8 HEEcOR Hafthlicy, oRRent (o hed dewenelione dasauth LK) ng
that ti ir IS d into the hugpidity adjusting side
passagemrrgg}e ?(g%rsﬁ}g%dfg%g pisléhdgflg)f CQnRtufes 28 e ha @rgvgmwegamwmgx then

el enent : I PLI.CABI LI TY As has been descri bed above,
the pr es(E:éngtléF)‘%rﬁt\ll\(laen{§ ?‘lct) n&%%gge%) A’\%Dcs)(r’ difppsedotidtar Fromy g 1apparetiss figw path

perfos m gi1s).hum dity adj ustment. 51 CLAIMS VHAT IS CLAIMED IS: 1. An air
condi tioni ng apparatus which perfornms either an operating node in which 5

first air takesfioft hffaeoer e | idiof i hen supplied indoors or
an operating node in whi ch segﬁﬁﬁgﬁmgﬁ’%nﬁ?‘ﬁ@’ %eec “&Hﬂgﬁlbc“ﬁﬂrﬂpawsed and

then sup(ilpapemdoatally selatvaitd BOMHbdMRA &Hg%cg%?fﬁé’?oﬁ ?”A%rciiosxit 8%,

refrigerant circuit, including a conpressor a condenser

expansi oprovileti aati s positiomcthareoL varpspaidiig {9Be s9étlon ShinR&A L, Wi :
refrigeration cycle, and 10 an adgor ptgl on glserreorxllt ‘%Eéllnge(éiﬁ %tg?a f|%rr1m\9\%i ch

are di vi anepeal (140)f GFtreetirmingn dampért 61 40)dis Whidp sadil@l AEORBRS 2QYRId Sk WHET ©
flow ng air cones into contact with an adsorbent,
2 rotates on its rear end as an axis. By virtue of the operation of the turning damper (140),
switching between a state in which the suction opening (116) communicates only with the
lower right-front flow path (111), and a state in which the suction opening (116)
communicates only with the lower lefi-front flow path (113), is made. In other words, the
turning damper (140) constitutes a switching mechanism.
25 Furthermore, the lower section (110) houses two slide dampers (141, 142) each
shaped like an oblong, rectangular plate. Each slide damper (141, 142) constitutes a

switching mechanism.

The first slide damper (141), disposed between the first adsorption element (81) and



and a cooling side passageway (86) through which air flows for taking heat
of adsorption fromsaid humdity adjusting side passageway (85), wherein
said air conditioning apparatus perforgs: 15 a dehumidifying operation in
which said first air is dehumdified by said hum dity adjusting side _
passageway (85) of said adsorption element (81, 82, 150) and thereafter is
subjected to heat exchange with refrigerant in said evaporator (93, 94),
and an adewertréght-readleve pathi( i) operthe lowericentrdlifld path 41 B0 TSRl mowblyE"
passing through said cooling side passageway (86) of said adsorption _
el ement (8dk a8@ fortb0)By ivirtiwubf et epbration26f Heafirse stibardampysd ) eéwit@gf@ant in
sai d condenser (92) and thereafter is introduced into said humdity
adj ust i nfebyegn aptats ayeihioh theSpolafg side plasaseovapt(B6)ofthe fesitadsarptidh eleieht
conditioning apparatus of claim1l, wherein: in said adsorption el ement
(150) a d&Husdiseeniecigd diver theilower eentrak flove pathul 1 Hywlikeehe hawdririgit-rédr flowo f | ow
through sone of hum dity adjusting passageways (85) of said adsorpti on 25
el emagt PR 1 Brfemes dte ¢pmanmication withghe Wveeicantral iffoyi pegh (116, aint arsiatain
regenerating operation is carried out by causing second air to rovy t hrough
the remaiiidiythsrcogling sidgrnagsaggwayi (86t ¢fr!4}(ej dfirstcadsarpsiay ee\lmy?lt ((815)]2 C@}ieasiaﬁ:og
adsorption element (150). 3. The air conditioning apparatus of ¢ m 1,
vvhere!on: comslzmkfagw %Yt“ihd wersptsl flow, pasip(115) avhile the Iwer righteresafloly path

' erfornms in alternation: a first operation in which

gogceiihhimp 1'23?&8&%&[’%‘?‘1 gﬁmitge loxver perdrabflowipathcdig), iﬁg;lﬁdec fsg ?l r Eo 1; | ow N
1 di i i i 85 i irst adsorption
el erent 5 (817¢ SHPracUE sttt (2 dpedichout m?seyén%amtmf domes” "
i i i i i dair to ow t hr oug
Bty o (4D Suf TRV REren il atigladl sethe Tes sl Bonrasth s fome erent
i Ln. which dehum difyin peration is carrie
out by c JeR G BRE PBTOM, By MBS BecweEtPn At arpd RipcdemRy s )
: [ tion 10. el enent (82) and, concurrently
N th Sar S bR 6 SEEDA VAN BE hhd Bkl FEubdtpeh of he Seond
adsorption element (82) is disconnected from the lower central flow path (115) while the

lower left-rear flow path (114) comes into communication with the lower central flow path
15 (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) while 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
20 a rear-side portion, in other words a middle front-side flow path (121) and a middle rear-
side flow path (122) are divisionally formed on the front and rear sides of the middle
section (120), respectively.
A right-front opening (102) is formed in a right-front corner of the first partition
panel (101). A lefi-front opening (103) is formed in a left-front corner of the first partition
25 panel (101). The right-front opening (102) is openable and closable and brings the lower
right-front flow path (111) and the middle front-side flow path (121) into communication
with each other. The lefi-front opening (103) is openable and closable and brings the lower

left-front flow path (113) and the middle front-side flow path (121) into communication



is carried out by causing second air to flow through said humdity
adj usting side passageway (85) of said first adsorption element (81). 4.
The air conditioning apparatus of clains3 further conprising: an air flow
path (54, 115) for regeneration by which an outlet side of a cooling side
15 passageway (86) of any one of said first and second adsorption el ements
(81, 82) is brought into communication with an inlet side of a humdity
adj ust i ngvith epshpthesageway (85) of the other of said first and second
adsorption elenents (81, 82), wherein said condenser (92) is so disposed as
to cross sai dnpddiéiner arightrer opetiogy(hid)Hs forined1ihS) righOredr cdrier 8f the first
condi tioning apparatus of claim3, wherein: said first and second
adsor pt i @artélogmanels(108)1, Adef}-reareperiof (K peforhricki én a lefived @ofet bitheviirkh f our
side surfaces, in each of said first and second adsorption elements (81,
82) sai d PAUHoHiPReld891)s tThegighi-tear ppersing N4y is @ehabiasndeiesibhgsnd bings i 1 of
opposite side surfaces of said four side 25 surfaces and said coolkng si de
passagewdVerssighireesr oflewi ngd (H2hnothehe paiddiefrempsidesi floav spaile @Qej aaws of
said four side suyrfaces, and said first and second adsorption el ements (81,
82) are GPUpLRKAteR Mithieagh othee Thnlsfittedt opening (106) isarpendble aidiclbsabis and
adsorption el enent éi# corresponds to the Io.ng! tudinal = 53 direction of
sai d secBHl‘]gs}ﬂg?oll"ﬁ’f3 -E2e femt Peth (114 and the mid et flegmhsidea fldwappn£122)iinle of an
end surface of.said fjrst gtgsor ption elenment (81) and a diagonal line of an
end surfﬁ%’@mblf“c?ﬂﬁng'ghﬁﬁ‘éh €or ption el enent (\%) lie |g a jséra! ght line.

) e air cqonditioning a ratus of, claim. 3, wherein: said air .
?:on-(lj_iht i oni ng%gf)Bﬁ?ra{ﬁlfgg?esgfggﬁEPHelﬁé?cé‘Bnéyq)H%@‘th‘?é intg gifeontide poiionaind ai d

d air, is changed for, switching between said first

‘;ip;fg(% ?L%ea?—%@e}?%’tg ng glg(gtﬁ(ar ‘Hf)rélf’ AP ugper tront-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
(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

15 (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).
A first air discharge opening (133) and a second air discharge opening (134) are
opened in a right end surface of the upper section (130). The first air discharge opening
(133) brings the upper rear-side flow path (132) into communication with the casing (10).
20  The second air discharge opening (134) brings the upper front-side flow path (131) into
communication with the casing (10). In addition, the first air discharge opening (133) and
the second air discharge oﬁening (134) are formed such that, when one of them is placed in
the open state, the other is placed in the closed state.
An air supply opening (135) is disposed to the right end of the upper section (130).
25 The air supply opening (135) comprises a box-shaped member (136) and a cylinder-shaped
member (137) placed 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

and closable. When the front surface of the box-shaped member (136) is placed in the



7. The air conditioning apparatus of claim6, wherein: the route of flows
of said first air and said second air is changed by activating an 10
openi ng/ cl osi ng nmechani sm (140, ...) fay opening and closing an air flow
path with said adsorption elenents (81, 82) fixed in place. 8. The air
condi tioning apparatus of claim®6, wherein: the route of flows of said
first air and said second air is changed by activating an openi ng/cl osi ng
mechani sropgi state, the)upper fropesidenflowpdthc(10$) Enéing donfrh@eAtRh it iR¥del 5
rotating said adsorption elenents (81, 82). 9. The air conditioning
appar at ufdlie odxashap@ membee(136).s Wieénahls apbirfite O SEbYx- s(h&?&ﬁ meMBaP@de) | ke a
doughnut, is rotationally driven and conprises an alternating arrangerrent
of pl ur alis plapeddint the ap¢rustatenthesipger eassidg dvaymt BB2) aolePints %mﬁﬁﬁichﬂ"& si de
passageways ti; 6) in a circunferential direction thereof. 20
- A3N9. AL yith the insgdexd thgboxsshapediinember(136).. AL. Ahs. Ah9. Ah9. AU . A{ . AhL. A"
Ah Ah A AhL. A{L. A{ . AUsy. Ah . A{ L. A{s. Ae. Ae. A" AL. A" A{. AU . Aly. Ahsy
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middle front-side flow path (121) is drawn in to the second fan (144) and flows into the
upper front-side flow path (131). Thereafter, the second air passes through the second air
discharge opening (134) and is discharged outdoors.
15 In the second operation of the dehumidification operating mode, a dehumidifying
operation and a regenerating operation are carried out. And, during the second operation,
contrary to the first operation, air is dehumidified in the second adsorption element (82)
and, at the same time, the adsorbent of the first adsorption element (81) is regenerated.
In the lower section (110), the turning damper (140) is turned to the right, and the
20  suction opening (116) comes into communication with the lower left-front flow path (113).
In addition, 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
second adsorption element (82) comes into communication with the lower central flow
25  path (115).
In this state, outdoor air flows, as first air, into the lower lefi-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 lefi-front flow path
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$10%@& () - sétl theanthgraiand,dovdoor air flows, as second air, into the cooling side passageway
5 (86) of the second adsorption element (82) which opens in 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 generated 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

10 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
exchange with refrigerant and absorbs heat of condensation of the refrigerant.

The second air heated by the second adsorption element (82) and the regenerative
heat exchanger (92) flows through the lower right-rear flow path (112) and is introduced

15 into the humidity adjusting side passageway (85) of the first adsorption element (81). In
the humidity adjusting side passageway (85), the adsorbent is heated by the second air and,
as a result, water vapor is desorbed from the adsorbent. In other words, the adsorbent is
regenerated. The water vapor desorbed from the adsorbent flows, together with the second
air, into the lower right-front flow path (111).

20 In the first partition panel (101), the right-front opening (102) and the lefi-rear
opening (105) are placed in the open state, while 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, while the first air discharge opening
(133) 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 closed state, while 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 left-rear opening (105) from the lower lefi-rear flow path (114) and flows into
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10 middle front-side flow path (121) is drawn in to the second fan (144) and flows into the
upper front-side flow path (131). Thereafter, the second air passes through the second air
discharge opening (134) and is discharged outdoors.
HUMIDIFICATION OPERATING MODE
The air conditioning apparatus performs a humidification operating mode by
15 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 a refrigeration cycle is carried out by
causing refrigerant to circulate in the refrigerant circuit. Here, the first and second
operations in the humidification operating mode will be described with reference to Figure
12
20 In the first operation of the humidification operating mode, a dehumidifying
operation and a regenerating operation are carried out, And, during the first operation 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).
In the lower section (110), the turning damper (140) is turned to the right, and the
25 suction opening (116) comes into communication with the lower left-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
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absorbs heat of adsorption generated 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
15 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
exchange with refrigerant and absorbs heat of condensation of the refrigerant.
The second air heated by the second adsorption element (82) and the regenerative
heat exchanger (92) flows through the lower right-rear flow path (112) and is introduced
20  into the humidity adjusting side passageway (85) of the first adsorption element (81). In
the humidity adjusting side passageway (85), the adsorbent is heated by the second air and,
as a result, water vapor is desorbed from the adsorbent. In other words, the 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
25 (81) flows into the lower right-front flow path (111).
In the first partition panel (101), the right-front opening (102) and the left-rear
opening (105) are placed in the open state, while the right-rear opening (104) and the lefi-

front opening (103) are placed in the closed state. In the upper section (130), the first air
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(131). And, the second air heated and dehumidified flows into the box-shaped member

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

On the other hand, the first air dehumidified in the second adsorption element (82)
passes through the left-rear opening (105) from the lower left-rear flow path (114) and
flows into the middle rear-side flow path (122). During the flow the middle rear-side flow
path (122), the first air passes through the cooling heat exchanger (93). In the cooling heat

15  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.

In the second operation of the humidification operating mode, a dehumidifying

20  operation and a regenerating operation are carried out. And, during the second operation,
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

25 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,
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10% u%l ( )éagga%(é/;/g& '(153)-05‘%? ?i?stqzldgorgt?on element (81) from the lower right-front flow path
(111). 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 right-rear flow path (112).
On the other hand, outdoor air flows, as second air, into the cooling side passageway
10 (86) of the first adsorption element (81) which opens in the right side surface of the lower
section (110). During the flow through the cooling side passageway (86), the second air
absorbs heat of adsorption generated 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
15 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
exchange with refrigerant and absorbs heat of condensation of the reffi gerant.
The second air heated by 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
20 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. 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
25  element (82) flows into the lower lefi-front flow path (113).
In the first partition panel (101), the right-rear opening (104) and the lefi-front
opening (103) are placed in the open state, while 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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placed in the closed state.

5 In this state, the second air humidified in the second adsorption element (82) passes
through the left-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 THIRD EMBODIMENT OF INVENTION

An air conditioning apparatus according to a third embodiment of the present
invention has only one adsorption element, i.e, an adsorption element (150) of the so-
called rotor type. The air conditioning apparatus of the third embodiment performs a
dehumidifying operation and a regenerating operation and is so formed as to perform air

25 dehumidification by the adsorption element (150) concurrently with adsorbent regeneration
of the adsorption element (150).
As shown in Figure 13, the adsorption element (150) of the third embodiment is

shaped like a doughnut or like a thick cylinder. The adsorption element (150) comprises an
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10% u& ()adsgrlpct)l(g?l %(lgénggnt (150) in the radial direction thereof. In other words, the cooling side
passageway (86) opens in outer and inner peripheral surfaces of the adsorption element

10 (150).

As shown in Figure 14, in the air conditioning apparatus the adsorption element
(150) is so disposed as to extend over an adsorption zone (151) and a regeneration zone
(152). The adsorption element (150) is driven continuously rotationally on an axis passing
through the center thereof.

15 The air conditioning apparatus is provided with a refrigerant circuit. The refrigerant
circuit is a closed circuit formed by piping connection of a compressor, a regenerative heat
exchanger (92) which operates as a condenser, an expansion valve which operates as an
expansion mechanism, and a cooling heat exchanger (93) which operates as an evaporator,
The refrigerant circuit is so formed as to perform a vapor compression refrigeration cycle

20 by circulation of a refrigerant charged. Only the regenerative heat exchanger (92) and the
cooling heat exchanger (93) are represented diagrammatically in Figure 14.

In the air conditioning apparatus, in a section of the adsorption element (150) that is
being located in the adsorption zone (151) the first air is introduced to a humidity adjusting
side passageway (85) corresponding to the section, while the second air is introduced into a

25  cooling side passageway (86) corresponding to the section. During that time, the first air is
fed to the humidity adjusting side passageway (85) from the side of the front surface of the
adsorption element (150) in Figure 14. On the other hand, the second air is fed to the

cooling side passageway (86) from the side of the inner peripheral surface of the
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Ly) 2" 10% u& ('Phe tll_rst air degumidgt)led in the adsorption zone (151) passes through the cooling
heat exchanger (93). In the cooling heat exchanger (93), the first air is subjected to heat
10 exchange with refrigerant and liberates heat to the refrigerant. Thereafter, the first air is
supplied indoors if the dehumidification operating mode is selected or outdoors if the
humidification operating mode is selected.
On the other hand, the second air, which has robbed heat of adsorption in the
adsorption zone (151), passes through the regenerative heat exchanger (92). In the
15 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 adsorption zone (151) and the regenerative heat exchanger (92) is introduced to a
humidity adjusting side passageway (85) of the adsorption element (150) that is being
located in the adsorption zone (151). During that time, the second air is fed to the
20 humidity adjusting side passageway (85) from the side of the rear surface of the adsorption

element (150) in Figure 14.
The section of the adsorption element (150) located in the adsorption zone (151)
moves to the regeneration zone (152) with the rotation of the adsorption element (150). In
a section of the adsorption element (150) that is being located in the regeneration zone
25  (152), the adsorbent is heated by the second air in a humidity adjusting side passageway
(85) corresponding to the section and, as a result, water vapor is desorbed from the
adsorbent. In other words, the adsorbent is regenerated. The water vapor desorbed from

the adsorbent is given to the second air. Thereafter, the second air is discharged outdoors if
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More specifically, in the dehumidification operating mode the air conditioning
apparatus draws in outdoor air as first air and draws in indoor air as second air. And, the
first air taken in is dehumidified when passing through the humidity adjusting side
passageway (85) of the adsorption element (150). Further, the first air is cooled when
passing through the cooling heat exchanger (93) and then supplied indoors. Additionally,
the second air taken in is heated when passing through the cooling side passageway (86) of
the adsorption element (150) and the regenerative heat exchanger (92). And, the second air
is used for regeneration of the adsorbent when passing through the humidity adjusting side
passageway (85) of the adsorption element (150). Thereafier, the second air is discharged
outdoors.

On the other hand, in the humidification operating mode the air conditioning
apparatus draws in indoor air as first air and draws in outdoor air as second air. And, the
first air taken in is dehumidified when passing through the humidity adjusting side
passageway (85) of the adsorption element (150). Further, the first air is divested of heat
when passing through the cooling heat exchanger (93). Then, the first air is discharged
outdoors. Additionally, the second air taken in is heated when passing through the cooling
side passageway (86) of the adsorption element (150) and through the regenerative heat
exchanger (92). Then, the second air is humidified when passing through the humidity
adjusting side passageway (85) of the adsorption element (150). Thereafter, the second air
is supplied indoors.

MODIFICATION EXAMPLE OF THIRD EMBODIMENT
In the air conditioning apparatus of the present embodiment, the structure of the

adsorption element (150) may be modified as follows and, in conformity to such

()-1L$109838& (
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(150) in the radial direction thereof Stated another way, the humidity adjusting side
passageway (85) opens in outer and inner peripheral surfaces of the adsorption element
10 (150). On the other hand, each cooling side passageway (86) penetrates the adsorption
element (150) in the axial direction thereof. Stated another way, the cooling side
passageway (86) opens in front and rear surfaces of the adsorption element (150) of Figure
15.
Also in the air conditioning apparatus of the present modification example, in a
15 section of the adsorption element (150) that is being located in the adsorption zone (151)
the first air is introduced to a humidity adjusting side bassageway (85) corresponding to the
section, while the second air is introduced into a cooling side passageway (86)
corresponding to the section. During that time, the first air is fed to the humidity adjusting
side passageway (85) from the side of the outer peripheral surface of the adsorption
20  element (150). On the other hand, the second air is fed to the cooling side passageway (86)
from the side of the front surface of the adsorption element (150) in Figure 16.
Additionally, also in the air conditioning apparatus of the present modification
example the second air flowing out of the cooling side passageway (86) of the adsorption
element (150) is heated in the regenerative heat exchanger (92). Thereafter, the second air
25 s introduced into the humidity adjusting side passageway (85) of the adsorption element
(150) located in the regeneration zone (152). During that time, the second air is fed into
the humidity adjusting side passageway (85) from the side of the inner periphery of the

adsorption element (150).
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3110 KS (fllrst a1/r taken in( 1)s cooled and cSe)humidiﬁed and then supplied indoors or an operating
mode in which second air taken in is heated and humidified and then supplied indoors, said
air conditioning apparatus comprising:
a refrigerant circuit, including a compressor (91), a condenser (92), an expansion
mechanism, and an evaporator (93, 94), for performing a refrigeration cycle, and

10 an adsorption element (81, 82, 150) in which are divisionally formed a humidity
adjusting side passageway (85) where flowing air comes into contact with an adsorbent,
and a cooling side passageway (86) through which air flows for taking heat of adsorption
from said humidity adjusting side passageway (85),

wherein said air conditioning apparatus performs:

15 a dehumidifying operation in which said first air is dehumidified by said humidity
adjusting side passageway (85) of said adsorption element (81, 82, 150) and thereafter is
subjected to heat exchange with refrigerant in said evaporator (93, 94), and

an adsorbent regenerating operation in which said second air, after passing through
said cooling side passageway (86) of said adsorption element (81, 82, 150), is subjected to

20 heat exchange with refrigerant in said condenser (92) and thereafter is introduced into said
humidity adjusting side passageway (85) of said adsorption element.

2. The air conditioning apparatus of claim 1, wherein:
in said adsorption element (150) a dehumidifying operation is carried out by causing
first air to flow through some of humidity adjusting passageways (85) of said adsorption

25 element (150) and, concurrently with said dehumidifying operation, a regenerating
operation is carried out by causing second air to flow through the remaining of said

humidity adjusting side passageways (85) of said adsorption element (150).

3. The air conditioning apparatus of claim 1, wherein:
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a second operation in which a dehumidifying operation is carried out by causing first
air to flow through said humidity adjusting side passageway (85) of said second adsorption
10 element (82) and, concurrently with said dehumidifying operation, a regenerating operation
is carried out by causing second air to flow through said humidity adjusting side
passageway (85) of said first adsorption element (81).
4. The air conditioning apparatus of claim 3 further comprising:
an air flow path (54, 115) for regeneration by which an outlet side of a cooling side
15 passageway (86) of any one of said first and second adsorption elements (81, 82) is
brought into communication with an inlet side of a humidity adjusting side passageway
(85) of the other of said first and second adsorption elements (81, 82),
wherein said condenser (92) is so disposed as to cross said regeneration air flow path
(54, 115).
20 S. The air conditioning apparatus of claim 3, wherein:
said first and second adsorption elements (81, 82) are each shaped like a square
column with four side surfaces,
in each of said first and second adsorption elements (81, 82) said humidity adjusting
side passageway (85) has openings in a pair of opposite side surfaces of said four side
25 surfaces and said cooling side passageway (86) has openings in another pair of opposite
side surfaces of said four side surfaces, and

said first and second adsorption elements (81, 82) are disposed such that the

longitudinal direction of said first adsorption element (81) corresponds to the longitudinal
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direction of said second adsorption element (82) and, in addition, a diagonal line of an end
surface of said first adsorption element (81) and a diagonal line of an end surface of the
second adsorption element (82) lie in a straight line.

6. The air conditioning apparatus of claim 3, wherein:

said air conditioning apparatus is constructed so that the route of flows of said first
air and said second air is changed for switching between said first operation and said
second operation.

7. The air conditioning apparatus of claim 6, wherein:

the route of flows of said first air and said second air is changed by activating an
opening/closing mechanism (140, ...) for opening and closing an air flow path with said
adsorption elements (81, 82) fixed in place.

8. The air conditioning apparatus of claim 6, wherein:

the route of flows of said first air and said second air is changed by activating an
opening/closing mechanism (71, ...) for opening and closing an air flow path, and by
rotating said adsorption elements (81, 82).

9. The air conditioning apparatus of claim 2, wherein:

said adsorption element (150), shaped like a doughnut, is rotationally driven and
comprises an alternating arrangement of plural humidity adjusting side passageways (85)

and plural cooling side passageways (86) in a circumferential direction thereof,



