; mopgrste3el It, 6bTDh TECHNI CAL FI ELD The present invention relates to air
condi ti oni ng apparatuses and nore particularly to 5 an air conditioning

apparatus of the desiccant type which enploys an adsorption

conprising a humdity adjusting side passageway capabl e of rram mwum‘lmmmm
adsorption by passage of adsorption air and noi sture desorption )ggl?gqssage
of regeneration air and a co0| i j S rough which coofing air
passes for absorption of %ﬁ@?ﬂ&ﬁ@ﬁﬁ@ﬁg&@ﬁa@d during the adsorption
in the humdity adjusting side passageway. 10 BACKGROUND ART Air

condi tioni ng apparatuses capabl e of providing so-called desiccant air

condi ti oni ng have been known in the prior art. Such a desiccant air

condi ti opgOpNIOAY, FIPUED S so configured as to performair conditioning by
controlling the humdity level of air for supply to indoor spaces. The

desiccant aif, @%@éﬂt%&k’h‘u@ﬁ rARRERhiH S oRfioifg appaigttibesnial ndre @atticplaegtto
i ncl udi ng an atdsorption el enent, a heater, a cooler et cetera. The
adsorption .el enent .perfor LSt ur pon/ rPid icRassAaR of
2dsorpt i BriiEporon B angrans Sh U (e AgE MR AN ARoRlcRLIAR

Publication No. (1997)318127 describes an air condi t.i onin
enpl oyi rePMPRFingd 8 oRyidaH @J‘éﬁtﬂé‘ﬂt%d%fpafslarge‘ﬁwo&%p%zesc??i Qg ygg&)ﬁ)%rﬁys
prior art air conditioning apparatus, either a dehum dified air . stream 20
or a hunpadideeeaf @isorption edmanids moostere rdeserption HYppssaes EFeasnerHRBAT %‘b‘gée by
switching between a first state in which noisture contained in adsorption
air is agdsmpReddbyaoageedy tireugtdsdigit icooling emeprssessfanatsarmsionsefyhegt (4
regeneration of the other adsorption elenent by regeneration air and a

second Sﬁcﬁbﬁ)tiioﬂ g8hd: 62 d AAng fhel dA80rpEER frthe Aumidignaiissing side pgesagevatyed by
regeneration alr sinultaneously with adsorption of noisture contained in 25

adsoy pti ] e er adsorption el enent. 2 Apart fromthat,
o PREFGROUART

dehu ron of adsorption air by the adsorption elenment will give rise
to generation of heat of adsorptio i the. . Ads fich AidddnditRARRr at ure
i s raised, tHT SONUNENLE gﬂ’%ﬁ?ﬁegcg?‘n‘)a leer(ﬁg)(rii%llril@ésg%g goga(fs Wlht h this p?g‘%l em a
techni cal proposal of _cooling the adsorption el enent ..by .the f..cooling
air has baenbepagknown &g dhe Rripy 3 oguéﬂéﬁoé?ﬂcf'{’)’ﬁ af ecﬁ‘cg%’?l X%Ecq?glggnﬁaﬁe&cool
by cooling air is provided with a humdity adjusting side passagewa
t hrough unfigureddsottpesfarmiair 6pndideyung byt FYMOYME fheob\‘g"gﬁ&qﬁv o‘%f ?‘h)gﬁ’rsi de
passageway through which cooling air flows. And, the cooling side .
passagewayppl t6 dadoguspadesso Thiadesiveatt @if cauditepng oppaggichatt gRnsifpgtipnal
adsorption air passes through the hum dity adjusting side passageway, is
absof bed eQMpﬁl@ﬁd indBidaigl an dsotptidnhéterabmty e-tdeecra baderagtr cetrom diThe @dsarption
apparatus, adsorption air is forced to flow through the humdity adjusting
side pasgpgewpy,dforil® it atPhiRiptRInAeRsptise by1apaskdpe of adsorption air or
regeneration air. For example, Japanese Patent Kokai Publication No. (1997)318127
describes an air conditioning apparatus employing two adsorption elements of the above-
described type. In this prior art air conditioning apparatus, either a dehumidified air stream
20  or a humidified air stream is continuously supplied to an indoor space by switching
between a first state in which moisture contained in adsorption air is adsorbed by one of

the adsorption elements simultaneously with regeneration of the other adsorption element

by regenerat'ion air and a second state in which one of the adsorption elements is
regenerated by regeneration air simultaneously with adsorption of moisture contained in

25  adsorption air by the other adsorption element.
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adsorption air is dehumdified. Furthernore, the adsorption air thus

dehum dified is cooled by a cooler for supply to an indoor space. In this
way, a cooling node of operation is peyforned. At this time, cooling air

fl ows through the cooling side passageway of the 15 adsorption el enent,
whereby the adsorption air is cooled. Thereafter, the cooling air is

di scharged outdoors. In addition, when |arge amu ' angl

adsor bed onaphe feads oy dehungdidieatiqn af g@orgtﬁ)@ %E@V&i‘?&ﬁ&irgﬁ%@%ﬁ’fgﬁ out for a
predeterm ned period of tine, regenerating air, heated to.a ?xim%hture S
t enper atg%l(,g Y 14 hendig@deef hea dfcadsenttion fAnsly if HreotSATAERR LTSS d} ust i ng
si de passageway. As a result, the adsorption elenent is rtg e”f{yggo%ggalzo I n
t he conventi gnal, ai i: L1 Qg haided ¥ addabevith tiaisi pridbem, 2 tec

cool i ng rzi‘I‘SFd tE‘éé%‘gélré agg}%édsipé}gdgol ing efficiency is low during hot climte

conditions such as summer ., t gticondg hir@apbednl rradet hat heat of
adsorpti@?\CqOHnSFh?arﬁlﬁ?ﬁpﬂf’?§legg§t§?%ﬁggés)i de pa%sageway cannot be collected in

satisfactory manner. And, i.n such a case rBblifNaiP & providededthof t he
apparit us f iSuah hyyief agsorptign B@&Pf‘hﬁﬁ’icﬁ%rnmﬁldggtcﬁg? 9t hengg(;nvenéi onal air

condi tioni ng apparatuses suffer the above descri bepg. r Lh6n Riresent
i nvent i og masiditpddjusthog ciddi prgsagewan t}HB}l%tbthB‘f f"#}s r lrog’sag%??n eﬁti 0?1 isto
provi de inproved cooling efficiencies in the case vvhgie an a&s?lr %jﬂ

el enent, bR dAMPEsdAErsRieofaswpewiy ilgongh wdirhspoas Al oWy s 6P P8 FOgerer at ed
5 when adsorption air flows through a humdity adjusting ﬁide g;st%)?l evay,

i s cool ed. Ok ,g%lrédﬁgo Hat hedd SGAISBIPREN, GenpIteENT e ent

i nventi oﬁlqbegpag%%gwrﬁﬁé%n%i t1oni ng apparatus in which room a(idr (RA),

condi tioned air i Aty side pRAagevaly) isdbsabed by sodingdinat i on of
roomair Wtqﬁséﬁ%bgﬁﬁﬁwﬁfgng&) (pf | ows through an adsorption ;{'errent
as cooling air. Mre specifically,. hGseaths, | dddeptiboain Bpioerdroglaw fir st
pr obl16m sol vimghenghaye-dgrfribgd Al (é%ndggdr?& ondi ti oni ng&gppar atus, provided with

an adsorption el ement (81, 82, 250) havin 0L 4% @ eléglenn §o Ihatethe
passagewahrquh) the dpandisy @fiJ“ﬁB'i‘gstsﬁlFepaé%SW%f iaogﬁugfq%%rgggge of ad(s)or ption air

and noi sture desorption by passage of regengeration. aj i#ed Gebledg
si de passagerain @863 deﬂmmidtj'h:dmﬁilﬁhef&?é?aitbfga‘jgf’?pt“ﬂaggg%&sf%rﬂgrggdslor ption of

heat of adsorption generated during the adsorption in theﬂ&ug{ 915 Yrion is

adj ust | ngb%iad&o[é@%ﬂﬁfmﬁiy’tc( a6 Jinddopspangp pinyihisgWay.r2 CQHEEHIRTHPY JPTevel - of

whi ch has been adjusted in the humdity adjusting side, ass%gewa gfsg)e of

t he adsor B&if&%e‘a! eRERis (e, cBBling? 50 )flowsotheanghritie sPolEEaside PRHREERYT

condi tionfng apparatus according to the first pr Obl-jﬂ%m sgl viépg ms,ansairi?§ 20
characferized in {8 c9Q! thB Qd@irptidts aie dsrposied eregbied, ?C‘QCFBQﬁ. | P t he
first IproBfSiPLs) @F%tanttﬁe@gﬂr?s, 9\/\/nen adgorpti on air flows through égde h(l;bn‘i dity
adj usting side passageway, (85} e [ odmdines of hdiseunt af8 bds@bed B Mhe

moi st ur e déyshaieae gut ofshelna%gotrl%{’i‘%ﬁr% al %%i s adsorbed onto the adsorption

el enent (81, 82, Z50). a.result., th PEdroN Rl éteinsined perodiof timd, At
this ti ne,adswomfaiﬂle“l"'m%?rl @ﬁlso,pe%?g‘b%éso ‘?‘ﬁg‘?g?‘r, g h?ough 25 the cooling side

passageway (86) of the adsorption el emfant bgr%%e hga%er, 2300ced 30 torettough the

regenerating air, heated to a high temperature

humidity adjusting side passageway. As a result, the adsorption element is regenerated.

itioni i ing air.
20 In the conventional air conditioning apparatuses, outdoor air serves as cooling

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

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

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

performance of the apparatus finally falls.



4 adsorption generated in the humdity adjusting side passageway (85) is
collected by the cooling air. In other words, if the tenperature of
adsorption air is raised by heat of adgorption thereby resulting in a
decrease in relative humdity, this nakes it difficult for water vapor
contained in the adsorption air to adsorb onto the adsorption el enent (81,
82, 5 250). However, by virtue of the arrangenent t fihadpeyept i on

i s absor bedBbyringoinl ming thitr the tcpaventigaalaif %@&W?&)W%ﬁ‘&ug{ag%ﬁp@é}ature can be
suppressed, thereby securing an anmount of npisture tg, b adsqtg.bcgdofo&%o t he
adsor pt i gn el &BRwbe8E, 182 predéd)invémionhwandendept AEFPTEI e, OVR
tenperature at the outlet side is higher than the terrperﬁture atly;;[rf?%@i nl et
side, which mean a AR i pRfveddosling eefficiencibnlbn gheitcash Vit 128t si de
10 conveWFF%’ﬁalflV%mfg?mfsnl{dgﬁlés. on T he contrary, in accordance with thq%ofi rst
probl em sol vin ans, .t he temperateur e -griadhicst by mea shadsorjtion grngat t he
outl et spEROTRS ogg%‘e’étn'gfel t(,%n{pﬁere%y secﬁrilng an aﬂ;,munt of noisture to be
adsorbed. In addition, Since rgomaif.,. s A$oENEY, 110 godled by thet he
aboves demnbéwratﬂqraﬁgﬂﬁ%ﬁ*}mt‘a} gh}%’kde@%u%%%g?%?pea 16 e?%ti ciently cool the
hum dity adjusting side 15 passageway (85) in conparison with the case
wher e oufygef conling 6@A) is used as cooling air. On the other hand, when the
noi sture adsorption anmount of the hum dity adjusting side passageway (85)

i ncr easegySCAASSERE OPINVENTIONRde to flow through the hunidity adj usting
si de passageway (85) so that noisture present in the humdity ad{gu ti.ng
si de passage Q&@%t inSesigcanges tendifiening gppeatusi ignwhich FogR A g@@r ation
of the adsorption elenent (81, 82, 20 250). In addition, thg pres_elr(llt{A)

i nvention inpl enment S BhLahRem sPA Vivhghriieacsmbimaton pErepm ay

conditi orﬁoﬁg%gﬁﬁrg?%?tcjg‘)’bogg%@g‘gn at ﬁe fi rst)/pr obl em sol ving neans. The air

condi ti oni ng appar at f t B2t Mb Beplimgairs i s characterized
in tH& t#d qrﬁg@%& °¥Sc?§rﬁ%§‘gg‘gg%sp@%h§iti oned ai iriﬁg( CA). 5 1In the

second probl em sol ving nmeans, by virtue R srebRh kslnmg means( CA)
as cool i ng aMoretspecifierdlyy P BRESEIt e lo?gﬁlpwé%n%;gm cgg be cool ed using

air lower in tenperature than roomair (R, A.. Con t tgibgao

possi bl e Haichripanae cmoéiltibniggrﬁépﬂré?uﬁah’fE@dF‘éu ifhedtt acégﬁ)ﬁ%ggwrﬁnyr(fl’?%’eg%?esent
invention provides a third problem sol vi ng neans i%h i S an aadis& tion by
condi ti onjpan@RPBEAIdEy adjening side pessegrwa (&) GPAYEC nBOSBIYi K5 Feans” The
air conditioning apparatus of the third probl emsolving neans.is . da
characterized,d ?f thkptidn SPRRd insesiuse (désorpaiontlyy BASSEAES rErRae M AY'S 4 81,
82), and PE5Een Igured so that (i) a first operation in which, adsforgtti)ton by
forci g adsqrgg%t QP pishadiny! (s6)tibigGhich doulingliairypass®s £oif aksormiignsqidie

passageway°f e first adsorption element (81) is carried out while
adsorption generated during the adsorption in the humidity adjusting side passageway (85),

for supplying air, the humidity level of which has been adjusted in the humidity adjusting

side passageway (85) of the adsorption element (81, 82, 250), to an indoor space.

The air conditioning apparatus according to the first problem solving means 18

70  characterized in that the cooling air is composed of room air (RA).

In the first problem solving means, when adsorption air flows through the humidity

adjusting side passageway (85) of the adsorption element (81, 82, 250), moisture contained

in the adsorption air is adsorbed onto the adsorption element (81, 82, 250). As a result, the

adsorption air is dehumidified. At this time, room air (RA) flows, as cooling air, through

25  the cooling side passageway (86) of the adsorption element (81, 82, 250), and heat of



si mul t aneously cooling by forcing cooling air to flow through a cooling
si de passageway (86) of the first adsorption elenent (81) is carried out
and, in addition, regeneration by forgi ng regeneration air to flow through
a hum dity adjusting side passageway (85) of the second adsorption el enent
(82) is carried out and (ii) a second operation in which 15 adsorption by

forcing adsorption air to flow throu t he 1,01 j\us tdonected b the
passagev@dyorpfsn gederathé llséhﬁ)hwmé?%cﬁdﬁgp% SEF nggr?gb‘%yZ)wsi)s carried out while

si mul t aneously cooling by forcing cooling ajr to flowthr Heg0bf Ny

si de pasc%ggﬁ (§6hotieF words,si€abe derprsaiifit P AR (lgé?lggg bgar ried out
and, in addition, regeneration by forcing re%gner.ati on air to .Eflc%wé)prough
the hum djty adjiusting §1itiq$ . paskagavain (eBsiye Sumidity, fhis Jpaksy it GEEH 0N

el ement "’(‘%i‘}vp Y &4 ou , are executed in alternation. Iln tlggag h'zlr’d
probl em sol vi ng neans, .thg aj BAlialriteAd&Eb appahabdePILOPISVE h at

| east tma@ﬁgﬂ%ﬁ%ﬁm&ié‘}rgnﬁ%&?@% 8a2r) and the first operation and the

second operation are carried out | NBki Bkt Jfnedsbigtib ris tabsprbedady on,
adsorpt i 250)andlowssen By YHEE Al tg‘ﬁsar&(r)lgérbﬁg first adsorption element (81) are

carried out while a regeneratjon operation f SQE@NGlerkby dela@inptanon
el enent ¢S8aling 4ir,ahe riseh adsIPLOH at“h@"l?f"%l}reﬁgﬁg?tspﬁ’rt he 'second operati on,

contrary 6 to the first operation, adsorption and cogli ratd ees for
AP 39, 289/

t he secogﬂ}oaﬁitsgf Ridisiireetoeeadso(tad) onge dhe AHSOrRIPN e’a regeneration
operation

or the first adsorption elenment (81) is carried out he
oper at I on, irBtié!Wlel%erﬁé thaempiratste atitiiediviptedidenty highes e %?peé?t%‘éhn%ﬁ?%i fied
by regen@F‘?ﬂ on I's supplied indoors, is executed continuously. 5 4
Fur t her mor e, { (ree ‘gﬁeﬁeﬁgadsnt\ﬁgpttj]é)rhnmlmvidfemoiatdrc)mdstbfbpbléb@tel"hes8’1“W n“freans
whi ch i s 18It $#9% OWET ¢ oni ng apparatus according to thed‘t hi rdblgr oblm?én%
sol ving neans. Th 1r. condi Kl.Qal t ,arﬁ%mdmcet“hmmg sthprpblem 9 | vi ng
neansO s Qﬂﬁ&?@@ﬁ‘éﬁﬁ’ gwn}sﬁes[. héa)bcﬁl?éf Q(?lsiaa%?ovi ded with a switching mecharllli sm
for switching of flow channel,s o dSOr Diidi Oidetd theC 6@tldt ngideabegonzascsmall,
r egener at meansaithe teserataresgradisnt F@ﬁ}ﬁ% glg to switch between the first 10
operation and the second operation b tha§ SB&S ation of the swtching
mechani smhafeﬂybycmmg@hmglovh@fe{ﬂ%‘é%‘f 0 Penerits (81, 82) to rotate through
a predetermned angle. In the fourth probl em solving. bdR-dséribed
condi ti oni ng [aPRRItRInSirice ooV aite RN t‘%“éedsﬁl?tcc?ﬂ]il%%r?ec gh:ﬁ §m By virtue of
the operation of the switching nmechanism air flow channel.s in:. the ajide
conditi Oniaﬂgnrﬁ%ﬂ%{ ajHis ridkes Sivi poskibke. ta reffigientlyi coRlo Hhfi t%fl%‘}lﬁ’g aa%l%)%?gat us 15
of the prese probl em sol ving neans, at the tine whenﬁawi tc inﬁ otiﬁtg%en
the fi ESt oper at | Oasﬁg,%&ﬁlﬁrimﬂﬁﬁ tapersavhere qutdosrai (Ofnds &R A2RPRGE
mechah? smPBPEFAYEs 2 the adsorption elenents (81, 82) are rg{gat ed f.(?r a
predet er m ne anﬂlge. I(:iuwhrélﬁrtﬁg)ﬁ]%istﬁllgehd%rgﬁ@numbweqﬂmg,huml@w ustingsi4s
pr obl em s &M IeOHERPR%HPER s "an air condi ti oni ng appar at us i%gict)?rédi 1Qggto
the third probl em solving nmeans i §s RAdSeMIbv ihosughghe ppardty #6USHNE he
fifth proldasseeeney (8% “Pfé%ﬁgs’ iresgegﬁrggg%?ersi zed inthat it is provided with a
swi t chi ng mechani sm for _sw tching, of f i§f acieksi deoprssageway

k side passageway (85) so that motstiTe prés%m RO AE i adieiting pideopnssag

: . 82
(85) is discharged to the regeneration air for regeneration of the adsorption element (81, 82,

20  250).

i ich
In addition, the present invention implements a second problem solving means wh

i he air
is an air conditioning apparatus based on the first problem solving means. T

_ : . . the
conditioning apparatus of the second problem solving means 18 characterized in that

cooling air is composed of conditioned air (CA).



cooling air, and regeneration air, and is so configured as to switch
between the first operation and the second operation by execution of the
operation of the switching nechanismw th the adsorption elenents (81, 82)
fixed in position. In the fifth problem solving neans, the air
conditioning apparatus is provided with a swi tching mechanism By virtue of
the operation of the swtching nmechanism air. flow channels j jr
condi ti oni nig thppenoad groblers selNinecHeans, P Vi ofjthe 'f:s(?r?gicf’fléo]lﬁ?fslegd %E)Eg%)a?gus of
the present problem solving neans, at the tinme when sw tching tlet ween t he
first 5 @pEig@tirpnh@ndsdrbtors etmnuit dfbr 824 3A0) sadgecoaltse UeRBt Ehi'BY it hani sm
operates. At that tine, the adsorption elements (81, 82) are not rotated,

[ n_othen MAgdsyd (1K BRI (RAR! iCoR&aentlyn iebietotricompssitle iprimprave doaliet i on
provi des a st xth problem sol ving means which is an air conditioning

appar at USS@CCOI‘ dlﬁg to either the first problem solving nmeans or the 10
second % FapRcs %’eﬁg means, The air conditioning apparatus of the present
probl em sol ving. . neans is characterized | Hf{’/ SR hRLLOAhRhasemt
(2508 is sth@gjlthq(g‘eaprEi‘anmvﬁPt‘% @Qyﬁﬁ%%iﬂhl rogﬁpﬁ%o?}qn% si de passageways
(85) pass conpletely through the adsorption el enent %25 ) A h :

t hi cknesar \nosditidilmgcimp@fﬂtltshé@@é‘fmgﬁpIt@ecﬁféi i%h e e SHAY, aﬁlg\%és;sel?gdm pass
conpl etely through the adsorption element (250) in the radial, B 15 gir ction
t her eof ; conddiontig epparatas g thhethia@lsm@tﬂemowl‘énérm%ns(1258‘)?1“9{?’126‘! A8 % Bund
its central axis, adsorption by introducing adsorption air into a humdity
adj ust i n&)rﬁgr?js%s Rgphad VeyadsSipioieleptentss(8i pB2pdnd s eonfigntedaie et (he first
adsorption ‘el enent (250) is carried out simultaneously with cooli n% by
forcing cooling.air. S N9 UGRiRe GaSdrbfich Sirde [flass dgeugly a( BEidity
associ at PR H?tvihé&ﬁﬁirﬁ(g‘g\ftly agj ust?gng Si ge passageway (85); and, in 20
addition, .regeneration by i | Rkt gﬁﬁ@g@@liegl@ma'gl li§carrizd homwdiley

adj ut i n@dl‘s‘?tg’@ %%%Q%ﬁ%%ﬁa‘%ay(@g %?lkq%‘t ﬁ%s a?ormad in ano% hér portion of the
adsorption elenment (250) .is.carried out. T .80 §AERhsshZRRy may
be r ot at SEubiBREAUSIYOTRONPE by TRERIMEEOIBE ATelS f?oﬁ?’ 2}?%8%%& @;ﬁé I'n ? he sixth
probl em sol vi ng neans, an adsorption operation by introducti :

adsor pt i ¢86)aifrthe firss @Sh@ﬁpﬂieﬂ%mea’élj(ﬁgtlﬁr?@rréqdd%quaé‘és Hb%ﬂqf’\g l&t’ é%?éhfg‘{rt‘r?ég’yi na
portion of the 8 adsorption element (250) is carrjed out whih% rgﬁl%ti ng
the adsofgtingiregdnermion a{r25(jova thtought 2 humidityradiysting sidg RESBEPRY %5 ¢%n by
forcing cooling air to flow through a cooling side passageway (86) i_qb
associ at isginWi ddiotglion helgineitt 823 dis Usiriiady ost dad péis sageseay rRSYUqNS It driched
out, and, in addition, a regeneration operation by introducing regeneration
air igto, SOL-}RW | oo d8ddrPEors iadte taBoagnengh( 8F) himidit adfisingt 1iés
portion of the adsorption elenment (250) is carried out. Accordingly,

adsorption is_ carfd t ;{M foN sledeh s @middyousivitiilesameltemeaisiyon.
The pres@AtSAERY n{sl5 gfg‘%os\e/l es dg&ﬁeventh pﬂggrem sol ving neans which is an

air conditionin arat us accaqrdi In; (8G) ofehd1S.
Tlhe air IéT@IHH‘Pé ibgnf?’FanglﬁoéﬁB&%ﬁﬁsﬂd(}? tﬁlﬁgélgﬁeéég#? gpﬂﬁ%ﬁﬂ%ﬂ%ggmans is

characterized in that the regenerati.on ajr _is. co e ks fréigsul t
of heati rsgcasid adsorntioy %l?ffl@ntﬂ%g?&r EUBA ".“L%‘?':t %no%d@?%v?e féle‘g‘lﬁ&éi ht h 1§$obl em

sol ving neans which is an air conditioning, apparatus accordi si xth
pr obl em segesiermgiomsamto. lawghepugh é‘éﬂ\@imidﬂﬁia%{j’sg é@&tﬂﬂ?aé‘fw?)hﬁteﬂgroggté‘%p fit

probl em sol ving neans is characterized in that the regeneration air 15 is
conpoaged gkomptibn afenent (M) st caofiechau dregresfited dBPIEHAAY .~ I n each of the
seventh and ei ghth probl em sol ving neans, the cooling air, which has been
heat ed by abg;P{HEtthi?dl‘ pfibldie 8blvidg 1Bekme the iabrcogditieniag @dparatus ieproyidedwith at

adj usting side passageway (85) of the adsorption elenent (81, 82,ﬁ250), is
heated further t l : domsaticnomdahatdécond aperafior argse i n

52%89 a?%og'ptg%rgg@ﬁlehﬁ\(ﬁi, £ 4nd theUH8oRs

regener at -0 sorption el efent (81, 82, 20 250). Furthernore, the
present invention provides i nth pr | A% nARABE h&htidrs fanthail r
condi t i onfaiEed R AGENATPR; ?%&et%r% 'ﬁpee?%}!or%g% és%%%l)l em sol vrilgr,lvgb means. The air
condi tioning apparatus of the present prqblem solvin S, d
char act er fiseddjonptidnaglemprt @dhpie s roqrgé’vqﬁ Sﬁpﬁgwr%@r’é@ gdgl%gif‘rar ?’I%A?egronOA)
whi ch is a conbination of roomair (RA) 25 and outdoor aidr %OA‘.) ntrar

25  adsorption element (82) is carried out. On the other hand, in the second operatron, contrary



9 In the ninth probl em sol ving nmeans, when adsorption air flows through the
hum dity adjusting side passageway (85) of the adsorption elenent (81, 82,
250), noisture contained in the adsorpgion air is adsorbed onto the
adsorption el enent (81, 82, 250). As a result, the adsorption air is

dehum dified. At this tinme, mxed air (RA+ QA) which is a conbination 5 of
roomair (RA). and outdooy air (OA) flows, as cqoljing air, .through th

cool i ng 1 the Tisg<psrbigh, adsapfiogpng ﬁ%OIH@sQHeW‘iOBﬁ?(EItb?TgWHQ gdsorggion eg%?% and
heat of adsorption generated in the humdity adjusting side passageway (85)
i s col | e(8drdyartibd outowhilrg regencration opﬁ@mom\%ndbq firsh edsorptigigelprment (gl\)alts heat
of adsorption is absorbed by cooling air suppress the rise in adsorption

ai r t enpesrkdrddt.anthd, @HdIoperatitie Erwhich reither ait idekurhidifieti by ,adsdrpti@byr sgcur i ng
10 anounts of noisture to be adsorbed onto the adsorption element (81, 82,

250) ashﬁrﬂi&iﬂ@dw%ﬁheﬁ‘ thiSE SO B RIRNRM SREMitBP cSTRAASusFur t hermore,  the

present i1 nventio ovides a tenth problem solving neans which is an air

condi t i oni ng, appar at us accor.di ng_t [ r ' ..The
i condi t1 G Pe G en np R e TR RS s ekl i
characterized in_that it 15 conprises a pltﬁralit% of aldsor tion @herrents
(81, 82) an g cpnditiening gnparatus Giceerding fo) thy third groBlem, selyigg MRANgy; (e air
adsorption by forcing adsorption air to flow through a hum dity adjusting
si de passanyhiiening 8pparatiss ofiéhef fousth prablempiolving areans iy chiagacterized di that dyisout
whi | e simultaneously cooling by forcing cooling air to flow through a
cool i ng piciededawihgewaychifSineohanisne f6r switchanps of fowochaeh@srefind¢@pijon air,
carried out and, in addition, regeneration by 20 forcing regeneration air

to flow Egélﬁ’rggQirataﬁt%‘g%ih&%éti@ﬁja%?tahﬂgsSsiod@bn\ﬂ BRAJAVRY st/BED befwdeheths dlrand

adsor ption elenen is carried out and (ii) a second operation in which

adsoppti ggem{oﬂi Q%ngkgsegsl@ﬁépésrg@%hng& g}(lft Sperdty 6fht:h@ldﬁ'|ftcﬁi?§ el Vangdiyust i ng

si de passageway 0 sorption el enent 2) is carried out
whi | i oul t I ' by ' ' ' I h

e o B R i s BRI 08 Bcknflpr ough =
o f1 ow  hr dBgH FEhTRIEM iR DR g oo dony 4o s ABaREy =B PEP R e ot

adsorption elenent (81) is carried out, are executed in alternation.
Fur t her newitchinpengnhesiemt Byiwéntid efthsrapgrages odrthe swisehing mechyigm %163\9%9
means which is an air conditioning apparatus according to the tenth problem
sol vi ng rhamrls ifitke Giraonditonid tapparatug asppritciieds Inthet diecendittaning gppoitesm
solving neans is characterized in that it conprises a sw tching nmechani sm
for gwit Qpitng Méschl PYobidnarsoblifg Gheanslsay {Hei thhe avlien ewntling baiweenathel first
regeneration air, and that the air conditioning apparatus is so configured

as to SWideRiBRlNEaRe s&Rnll i dpefatiOREs MddeNtiRneviidhmgSmectadisaPepehiedandyhd he
operation of the swtching nmechanismand by forcing the adsorption el enents

(81, 82) o, ﬁ&%lgmteptrs?%‘p I%ZZar%Q'o ¥e%q‘81t ?g:?d&@ﬂniﬂ&%ﬁgle.'zurt hernore, the
present i‘nvehti on provides twel tth problem solving nmeans which is

Furthermore, the present invention provides a fifth problem solving means which is

an air conditioning apparatus according to the third problem solving means. The air

20  conditioning apparatus of the fifth problem solving means is characterized in that it is

provided with a switching mechanism for switching of flow channels of adsorption air,

cooling air, and regeneration air, and is so configured as to switch between the first

operation and the second operation by execution of the operation of the switching

mechanism with the adsorption elements (81, 82) fixed in position.



an air conditioning apparatus according to the tenth problem sol ving neans.
The air conditioning apparatus of the present problem solving neans is
characterized in that it conprises a switching mechanismfor swtching of
fl ow channel s of adsorption air, cooling 15 air, and regeneration air, and
that the air conditioning apparatus is so configured as to swtch between
the first operation and the second operation, by execution of the operation
of the swit dnitheyfiftkpreliem molyingnmedns, e SANMEHNENLARPATALUS I8 Provided Witked i n
position. In each of the tenth to twelfth problem solving neans, the air
condi t i ogwichiag peechinismi By vituedsfitheviopbration o€ alst swivahire secipnison 2t 8ownt s
(81, 82) and the first operation and the 20 second operation are carried

out in alffnBRLA @R ail RBoddiBordihg %%pa@:ﬂ% dilel Wtchadls Bf theiadcondiionip dpparatus
operations for the first adsorption elenent (81) are carried out while a

regenerat jon rati for i e 3 j i ed
out " n Ph e BREP A, itent sob i BEARNGH SAZHRE sy ARAls biSlech ang iy
operation, adsorption and, cool ing. operations. for the second adsorption

o oment _CBEISH B Hie JEGEPLERTRHAT 5 THa4co Gl BT A MG SRR PP st
25 adsorption elenment (81) is carried out. And, the operation, in whjch

ei t her afime, tha adeorptoniiei¢raents(8hd8dr pre et &htatgdy ith@khedi wpidg they remain
regeneration is supplied indoors, is executed continuously. The concrete
runni ng efagomdry.ons of the eleventh and twelfth probl em solving neans are
the sane as the fourth and fifth problem solving neans. 5 In addition, the
present i nvaRtid@itioR! M ipd@entdintdiitioh pesvlidespr slhgvisohwbivingmaans wiitlels dns an
air conditioning apparatus according to the ninth probl em sol ving neans.
The air %9nwélklt%'ﬂlxﬁg%ﬁ%?ﬂﬁ?tagéorgﬁlgtﬂaeei{gnlreﬁstﬁé‘tﬁrﬁr %)EH? SO Mo BheBRABS theS

characterized Int e adsorption enment (250) is shaped like a

¢ hi 83@? ﬁcﬁﬁ&@*?@?@%fiﬁ%ﬁ? ( é%if’?%Eﬁéﬁﬁ%”ﬁ?é%%égf’)fdﬂf&?ieesi@%@%?*ﬁ%
. gk | h |
dsor pti SAVIRGTERRS (98B SSiHAR oy TR he GRrREoD I EHEY B0 HriFBobRbEimg « ne

adsorption elenment (250) to rotate around its central axis, adsorption by

i nt r oducicheulad dskpthuendity adjustieg sideupassrgeyvaysj(B2 Pay Qrarletslys dugusthihy 85)
which is formed in a portion of the adsorption element (250) is carried out
si mul t anadusptjonnietement d288) ibythé chickmeys-cded idirgctidn thesedf] whild Scooling ide a
cooling side passageway (86) in association with the humdity adjusting

si de paspageyeyaysd@b) pasd complesdtigitiroogh thegdsoeptidn elemleyt (280) deuthe mgdial
regeneration air into a humdity adjusting side passageway (85) that is

formgd i i RRMNNRHerdd® hhPWHk dddSingdsoraRkdiBilo® lcRiRAt (2RHOD Hosat€ Akdunaditout .
In the thirteenth problem sol ving neans, an adsorption operation by

s OSuc ARSI Bt i S sy adepgsscgeres
O R i SRR Bl ST el B i P et ot
out simultaneously with cooling by forcing cooling air to flow through a cooling side
passageway (86) in association with the humidity adjusting side passageway (85); and, in
20  addition, regeneration by introducing regeneration air into a humidity adjusting side
passageway (85) that is formed in another portion of the adsorption element (250) is
carried out. The adsorption element (250) may be rotated continuously or may be rotated
intermittently.

In the sixth problem solving means, an adsorption operation by introduction of

25  adsorption air into a humidity adjusting side passageway (85) formed in a portion of the



passageway (86) in association with the humdity adjusting side passageway
(85) is carried out, and, in addition, a regeneration operation by
introducing regeneration air into a 25ghum dity adjusting side passageway
(85) fornmed in another portion of the adsorption 12 el ement (250) is
carried out. Accordingly, adsorption is carried out sinultaneously
concurrently wth regeneration, as in the sixth problem sol ving nmeans.
Furt her nﬁ(ﬁsé’,¥ptf%eeqﬁp%‘géﬁ§6)i IR gk ot HSB?/ FQ}été“gatthF éaﬁr@é@ﬂ ‘He'ﬁ?lﬁﬂpg% 4} #i ng
means which is an air conditioning apparatus according to any one of the
ni nt h t othehsameetane,ha epqlingbonenationl Wi fegcing anslingrhie taflowcthrulighi 0edaligg apfear at us
of the present problem solving neans is characterized in that the cooling
air is cpapagedydB6prinmissdeintnagittathe damidityoddjusting Bidle phssagarayaiss) (sRAricand
outdoor air (QA) at a predeterm ned m xing rate according to the

t enper at yie M, inaddgen al fegérﬁ?ﬁticﬁ”ﬁ}gérﬂﬁ)nt SWﬁ{r%Mr%f ?Jfgeﬂé}ﬁtiﬂwaqogﬁ'i% %‘ r

(OA). Furthernore, the presént invention provides a teenth pro

sol vifg {:ch:. 10 .0 i itioning apparatus acegrding to any
one. o - AR R Fing b sBRBb iR P 1R gRERE oL e e o) ng
apparatus, of t resent. probl em sol vi ng ans is characterized in that the
cool i ng &Emept ?g%ﬁp'és%aﬂnﬁ‘f Wt i LeeHrdin ]3’ élgg%@ﬂ?‘i 1ycaried Ay simultgasauslyr (RA)
and outdoor air (OA) at a predetermined m xing rate according to the

t enper at geneugentihwit egPngiagion.RA) and the tenperature of indoor supply air
(SA). 15 In each of the fourteenth and fifteenth probl em sol ving neans, it
i s possi bl e The preseat anjensomgmoEdesoa tskeentlo protigm petving meaae wWwiych/ & yn ng t he

m xing rate at which the roomair (RA) and the outdoor air (OA) are m xed

t oget her corfditidriey sppacatud ARoRIIMERIthe tHNIGsIbbISH NG Mesnsd THedeRMioRngb! em
solving neans which is an air conditioning apparatus according to any one

of the nhgPabathOof Ak EP&@IRtﬂ?oHEHQIOWR%ZQcml i¥ bR B -in Iﬂﬁ?t&irﬁ%@g%iohia ni ng

apparatus of the present 'problem solving nmeans Is character I'n that the

cool i ng gic%rﬂgl?)?eca(()(%ls%?a rgglfc}?%tgﬂe%é}f{éngfn%%ﬁﬁ% e;_sul t of mixing of roomair (RA

r
and out door 4 ng rate according to the

hum dity of .the room.air .(RA) and the. hum di of the outdogr air (QA). For
exanpl e, in Tﬁ‘ﬁeprﬁ%%‘é "W‘Fé‘?‘é“ é%‘&‘f’frl]‘??ga‘hie}ghﬂb pF@g%/chFO{VH‘gsg}e@%S il Fet®RHt i on
air, 25 cooling ability falls if high-humdity air is used at the

r egener atenshtianingappapaies according to thasishqupbismeelving meanse Tiexirconditiopingbl em
sol ving neans, it becones possible to achieve regeneration by the use of
humi di t yappafates eftthaipresentiyeodby sphvingemeansgs clegastenizeti i thaatiiel reggnefatiomair
dropping to a lower level. Finally, the present invention provides a

sevent eentconposda afaisal avengdt ofteatng\bf @olihg alp. an air condi ti oni ng appar at us
according to either the tenth problem solving neans or the thirteenth

probl em sol Vh REcHERIAE sevidheh did eigBhbrbbieRi mviagwaas, YRe BdoltnBRiM AS@Nas
probl em sol ving neans is characterized in that the regeneration air is

conposed, @y fHafedy fbsbfptidhlofHeal 6P1dsBEbti3h el ated%ndhd humidity adjusting side

passageway (85) of the adsorption element (81, 82, 250), is heated further to a higher level

and is used as regeneration air for use in regeneration of the adsorption element (81, 82,

20  250).

Furthermore, the present invention provides a ninth problem solving means which is

an air conditioning apparatus similar to the first problem solving means. The air

conditioning apparatus of the present problem solving means is characterized in that the

cooling air is composed of mixed air (RA + OA) which is a combination of room air (RA)

25  and outdoor air (OA).



In the seventeenth problem sol ving neans, the cooling air, which has been
heat ed by 10 absorption of heat of adsorption generated in the humdity
adj usting side passageway (85) of the fg rst adsorption elenent (81), is
heated further to a higher level and is introduced, as regeneration air,
into the second adsorption elenent (82) for use in regeneration of the
second adsorption, el e t (82). EFFECTS 15 In accordance with the fjrst

pr obl em sol Vi ntbe %e%ﬁ‘%%&ﬂwnﬂ PEERS, When, isga@n s wb&a@fgﬁ“ the hamidilyy| t of
such arrangenent, heat of adsorption, generated when adsorption air flows
t hrough tHmstingsidé passagtivas (8PHpfshalalsprption glement (815 $2,6350),aoistt scorqptdinad

el emrent (81, 82, 250), is collected efficiently by the cooling air, and
cool i ng @i fHecidenpylon sir isgsorbed ohterthé edsortionigrdrt $81) 82 250)t A8 s, Wher e
outdoor air (OA) is used as cooling air. 20 Accordingly, adsorption

per f or rraraegorg)ﬁo@aiﬁ}/sgdr}wﬁh&iﬁw HE BRPERE ke olr WO + CEMEUhi AT o LXATTRARon When

roomair (RA In tenperature but is lowin humdity while outdoor

. (R 1S atlire but 15 Towin himdit
adsor bt o TeBuhRAS R AAEE o8 fOA kS eoiolHE o pimpll e SRR Rl
Cesult oPeHBREYYB SLbsayba cdetuity 48 250 sed Bedotalrinm el % °

causes a _drop in the amount of adsorption because the air is humd. 14 In
addi t i on n the bumdiyradiusting e papwgewee (Pariacolectedsby the caphingtiérn Inhether i mat e
is extrenely cold is used as cooling air, this may result in insufficient

r egener atwayds, ohie meangemeastethiidieat of 4dabiptibo isnatisovbed by evelind @c aunppeest lige rise
regeneration tenperature has to be raised. Contrary to this, if the room
air (RA) ih adss@sbradir e drdtOreddnd, relRS @hd BRP! i81TE1aBYE hehidityD eefsby securing
addition, in accordance with the second probl em sol ving nmeans, conditi oned
o T ) _ . . : Lo . o
2dsor ot 1 AneuS R BRI, Baiced CIRS PRy a DI S CmRTE, U2t 250, FBre i

roomair 4 RA) . Be f [rangenent, cooling performance is enhanced
to a furgﬁgf%gﬁ %%@g§$%%F§§§EIH§ﬁ¥$hg that the drop in adsorption

performance due to the generation.of heat of adsorption at adsorpt.ion 10
el o avoiMHther ot e FGRRL RS PR & tHHth RAGHi SRl BB GHiEh S
probl em sol ving neans, an air conditioni ng apparatus which uses either room
ai r (RA) apraig 6pefitipiing @ppaTAtus @syordingc o thenginty probienh solvingnaigansnr dhig it he
adsorption elenent (81, 82, 250) is enbodied concretely. In addition, in
accor dancenditiohing reppariatus hofpthe lpireésents plobleny solvengsmearnsxie ccharacte(igdl i flat @A)
which is a conbination of roomair (RA) and outdoor air (OA) is used as
cool i1Bg @bmprivdsi £ plurdke S hd sopsiiml dikmeiitd (811829 vandcio @bnfiguredsd eHantidadirko a
further extent in conparison with the case where only outdoor air (QA) is
used as GPeYatiBg iAl Whichk NRIsbHRLA 530 f8rBinkt £RBIRT APl MSP! thidhgh "EAGMidHyoVi de
the sane effects as do the third to sixth problem solving neans. 20 I'n
addi tion, t i : i : it
ossi bi o A5 SE ASHRONAN fh,CF B8 TSt RISCIBT RN RO TGN IO
room air and, t he .out.dopr .air (,0A) .. FOp e | e, in.the case where
i ther ostnanglfub SR 3 Btk fadiala I o fARTEL = ol SeE iRl
and, in addition,_ the cooling air is heated so that it serves as .

r egener a($Qnofathe figt a%%nﬁ@nsfg%mt d8h: 1¥ ol evh awh v Addienreseneratiog by

possi ble to increase 25 cooling efficiency if the cooling air tenperature
is |80, Horcingregénsrasionenir toafiv shirobgh a hemagityasdjesiiag tsidecpagsageway: (8) ¢f ol i n
COP. Contrary to this, if mxed air (RA+ OA) as a result of mxing of room
air (RA) sactaidoadsdraionaelememdAf82) sis usededaroalt taned (i) xa sgcondt eparatemeof which
varied, this makes it possible to naintain a bal ance between the cooling

ef fici engyscipod &y To@RpERAiIrPorE il ¢ eNGY - thEQidh tHee haasdty\agfustiadiaidd xi ng
rate i s det e?ﬁrrl(]') nrelﬁl basg%eon the 5 difference beétﬂween t he ty(,a\,{r?pjer até1ur e of

td i . ' .
Che. i xi RepErisy @3fiof O s ARM TS, Berk BT bk FARIE A fRREonhr
oo S k6 SR af i ol o AR SRR ey ™
means, the outdoor air (OA) and the indoor supply air (SA) act )
subs®ant isa¢ang astgaipiian ekment (82) isncarried eut anduaraditionl reggneption by Hewingd t o
serve as regeneration air, cooling ability falls



if high-humdity air is used at the regeneration side. However, in
accordance with the sixteenth problem solving neans, it becones possible to
achi eve regeneration by the use of humjgity-adjusted air, thereby
preventing regeneration ability fromdropping to a |ower level. 15 BRI EF
DESCRI PTI ON OF DRAWNGS Figure 1 is a schematic perspective view show ng a

constructional .arran nt of a ir conditioning apparatus according to a
first enbRRRBIEN 8F (RO theHaNiR b AL N Hie passasemay ket fhe st

perspective view showi ng a rotary danper of the air conditioning apparatus
accor di ngdsqyptnmveelqucrgt(iig)rmo@rmé@ut,, apexered i dtermatianschenat i ¢ per spective
vi ew show ng an adsorption elenment of the air conditioning apparatus
accordi ng t drurtherrhores thee phssehtniziventidn @ruvided ars evehthoprableat RENRY GRbAgy
showi ng principal parts of the air conditioning apparatus according to the

first enmbagin®Rnhair co]i@itﬂnﬁ\‘érﬁ)géra!tlﬁ a%.@o@ﬁ%l 18R R BGIEN %6 tiﬁ%%;%a&esfﬁé bi ng

a first operation in a dehumdification Operating node o

. on' gper at g de of 't .
G otted W5ePugRRRNG B RE AL Pushdhy bRk By Bt T RraraCipiecn Tt °"

hum di fi cat.i on operati ng, node .air _condjtioni ng apparatus accordin
dehu Fl a g ,appe ) ( g

f th
to the ficPEpH g meghapism fgf PRItiNgALilN sbrnyels b adsqrpigon gipooling
describing a first operation in a humdification operating node of the air
condi t i oBiTngndipesnenatien abc endiithay the airheonditiopingertpetitureist so ¢onfigugrdres ® i s an
expl oded perspective view describing a second operation in the
hum di f i swittlorbetpeenathienfrstrogperatdbn tdnd thier secomd ioperatiom @y atheasdrationact diedi ng
to the first enbodinent; Figure 9 is a perspective illustration show ng the

action okwabhingaicRinian aal &FEicing tHWdSorbloh Slethens8IBS2)CtoRBl 8 R UgNS Vi eW
showi ng a constructional arrangenent of an 15 air conditioni ng apparatus

accofgin teBm3e8 & %l enbodi rent of the present invention; Figure 11 is a
di agram ggﬁgnat ?lgal F eshovvi ng principal parts of the air conditioning

apparatus a ing t h econd enbodi nent . Figure 12 i.s an expl.oded

per spect | vecﬁ\;u?{é’gvr "&‘grsett?lf %lre‘r%ar%émﬁn%g? PEp #egtaﬂgﬁlf{:}#fggblﬁlgﬁﬁmlﬂﬁ PRegns Whih s

oper at i nﬁ node of .the air conditiqgnin %@par tus accordjng to the second 20
embodi meft ; AFPYEONAE BRPA{RIUS AGFIIE %e pleth; RRebleme SPlymeC e g The @dcond
operation in the dehum difjication operating node of the air conditioning
appar at u§oRditonpg ggparatus [k tb@@mntemgbkgmnggjygng means is characterized in that it

comprises a switching mechanism for switching of flow channels of adsorption air, cooling
15 air, and regeneration air, and that the air conditioning apparatus is so configured as to
switch between the first operation and the second operation by execution of the operation

of the switching mechanism with the adsorption elements (81, 82) fixed in position.
In each of the tenth to twelfth problem solving means, the air conditioning apparatus
is provided with at least two adsorption elements (81, 82) and the first operation and the
20  second operation are carried out in alternation. In the first operation, adsorption and
cooling operations for the first adsorption element (81) are carried out while a regeneration
operation for the second adsorption element (82) is carried out. On the other hand, in the
second operation, contrary to the first operation, adsorption and cooling operations for the
second adsorption element (82) are carried out while a regeneration operation for the first

25  adsorption element (81) is carried out. And, the operation, in which either air



17 Figure 14 is an expl oded perspective view describing a first operation
in a humdification operating node of the air conditioning apparatus
according to the second enbodi ment; Figure 15 is an expl oded perspective
vi ew descri bing a second operation in the 5 hum dification operating node
of the air conditioning apparatus according to the second enbodi nent;
Figure 16 .is an, expl oded perspective, vLew describing operat.ions.in an

out si de @¢humid leﬁn‘@’ ég@ﬁﬁtﬂqrhﬁrr%‘dbu@fd‘bﬁﬁ/bé{i heg oy E?n?‘fﬂpé’ﬁ' %dﬁ‘?%ﬁsls
according to the second enbodi ment; 10 Figure 17 is a schematic perspective
vi ew shoexegtedrconimoupyi on el enent of an air conditioni ng apparatus
according to a third enbodi nent of the present invention; Figure 18 is a
schemati c coarngtdoucteteonahingi cpgtations bbWiengeenthomsl rwedfth problenasolaimgenrearnts of
the air conditioning apparatus according to the third enbodi nent; and

Figure 19.iife kil AGhE USRI T AbrObEAY doMEn£RBAN0l exanples in the air
condi tioning 15 apparatus. BEST MODE FOR CARRYI NG OUT | NVENTI ON EMBODI MENT

1 Herginafter, a . first e di { of f. ' ' i .
descr] bed i rinadRiel & efepar ovaRe ol R UERE @ing HcapdRnich
description, "upper”,. "lower", "left", "right!, "front", "rear,, ‘front
si de (nelra F‘H(?P'ngltl%'&g"arpéér@“@i a§eoTdngy tost%ngn-th &Fébqﬁ@esd’?‘f‘%g W&P%agfaé air
position. These positional terns should be understood on the basis of the
di r ect | onouditiorieg dppanitng of thef presant] prableny selingdmeansiip chyactengedgn that: the
condi tioni ng apparatus according to the first enbodi nent of the present

i nvent i oaddosptian @bemsdnt uSeYl iasshaped plilreatae cawilac Nk, y himsidiwgendjasting  side
dehum di fication operating 25 node in which outdoor air (QA) dehum dified

and cool ggsshSevwdyRRBS)eshsé Bompletddl @bugPme @dsorpBorasidmenti(@S0Ylinf ihe akiclkress-
operati ng rm%ee i nRWn)ieI(S:hh outgoodrmai r (OA) heated and humidified is supplied

to apgindg dﬁmﬁ%ﬁ'thé:r%ft Qggl_éneg%ngt 08e Phdsag RS (BONHARY c@ﬂ?ﬁa’iéﬁf WroGENtIRI NS

two adsorption elements ( and I's conStructed so that" it perforns a

so-cal |l ed ;batch operati 5 kn the fir p . - j :

ar r angen@forgyon ﬁgma?flﬁ (ggcmdfltﬁthnria gl gbrﬁaioélt %%IC%F’ @Hgggggégﬁﬁgggéga?t@m
wi |l be described with reference to. Fi.gures 1-5 The .ai.r conditioni.n
appar at uSlemeat £30hRApkate aropnd 1ts F‘EEP&W@&“QF”B by gﬂtrgﬂpgg%gcgsﬂgggg 48 °ng
(10), as shown in Figures 1 and 5. The c_asi,n? (1Q). houses, tjn addition to
t he for egdiumgdityedinging: side passageway (85) which is formed in a portion of the adsorption

element (250) is carried out simultaneously with cooling by forcing cooling air to flow

15  through a cooling side passageway (86) in association with the humidity adjusting side

passageway (85); and, in addition, regeneration by introducing regeneration air into a

humidity adjusting side passageway (85) that is formed in another portion of the adsorption
element (250) is carried out.

In the thirteenth problem solving means, an adsorption operation by introduction of

20  adsorption air into a humidity adjusting side passageway (85) formed in a portion of the

adsorption element (250) is carried out while rotating the adsorption element (250) and, at

the same time, a cooling operation by forcing cooling air to flow through a cooling side

passageway (86) in association with the humidity adjusting side passageway (85) is carried

out, and, in addition, a regeneration operation by introducing regeneration air into a

25  humidity adjusting side passageway (85) formed in another portion of the adsorption



el ements (81, 82), four rotary danpers (71, 72, 73, 74) and a single
refrigerant circuit. 10 Figure 1 omts diagranmatic representation of the
rotary danpers (71-74). As shown in Figure 2, the rotary danper (71-74)
conprises an end surface portion (75) shaped |like a circular disk and a
peri pheral side portion (76) extending perpendicularly froman outer

peri phery of the end surface portio 75) ., The end surface portion (;75) is
parti al | Slepsnic kP lﬁt@r%edfaé’Ht-sh‘é ré}ﬂélycélﬁgqrgqlorhhycgrr 58 QWi @Hluﬁtgneé)@gly
degrees. 15 Additionally, a part of the peripheral side portion (76)

cor r espooaticngrettty wiib regeneration, pain thefsixti prabresn selvigdecapsrti on (75) is al so
not ched. The notched part of the end surface portion (75) and the notched
part of the mehbmireathesp@senpdntdmion (proyideonnfairtesith hedbleme solngg(M@nsof t he
rotary danper (71-74). Each rotary danper (71-74) is forned rotatably
around ag .l § Q\aﬁﬁ"&ﬂdi?i%ﬂg%bpﬁﬁ?usc@d%ﬁ{in fo aR$ RBDLSHE G B0hiriceth( 75) .

And, the rotary danper 20 constitutes a switching nmechanismfor

switchin ir flow routes. shown..i n. Fi gur , ' nt
(31, B2) Pebin o lihe P 7% 7 DA, e oA hARRE bl <OV B
menbers (83) and corrugated, pl ate nbers, (84). These corrugated at
menbers [BaYs & eharagierizad da thef Q‘Gc‘f?gﬁ% éfft Bt ?%%F@Pféa@f?tﬁr&arsu@é‘fsﬁh ?ﬂeat e
menber (84) is out of alignment in ridgeline direction by an angle of 90 25
degrees fisimgiof soame g {RA) andjoutdpenajnt@d) i sanredetermingd Mg raghapcording to

adsor ption el enent 19 (81, 82) is forned into a square colum shape. In
ot her worlgsempaaturedf theeo@ndirgRA) ané theabmpéretuacisithpbidnoediet@hr. (81, 82) is
formed into the same square shape as the flat plate nenber (83). In the
adsor ption ghgiefthoreSthe pBedbnt iHWHth Yo BEEsUS R Ehtls pdBlepassiomg weeans (Bich and 5
cool ing side passageways (86) are divisionally fornmed in alternation in a

diregpi O?SB%I aWoﬁBilti%nﬁléfAg%ﬁragjsa&c%oﬁgﬂ%ﬁf Syl §1?9 of i il ROhHHEALSHoRkAT €

menber s are place e upon t ther, facing each other across the
ti flat plat m .(83).. The. hum.di ' ' i
(855 opedgving e T e SGuTiipER g gy L b s Bl pObIERSaRE pBRE RN

(81, 82), while the cooling,_side. passage 86) opens i not her. pai r of
opposi t e Shayagiprigeddp that dhescqpfing gic 15&%?%?3%#‘%}‘ %ﬁ%%)s a(??i‘flp%é?“fx'%?tf‘§8g‘s of
the flat plate nenbers (83) that face the humi dity adjusting side
passagewaydRegsnd gutlosupif A} ator predetempingd, GitiBg 1P a6 ¢ tts temaperatiies posed
in the humdity adjusting side passageways (85) are coated with an

adsor bentof darabneairoR Ayaind the/apperaqits of ptdoonsupply ath@Agdsor bent, silica gel,
zeolite, ion exchange resin, et cetera may be used. The hum dity adjusting

si de 1passagemasack 8B helfouAsken bsd Ab&ih heobldm bleingansageit of padibdy ot make ai r
and desorbs noi sture by the passage of regeneration air, and cooling air

passes t Qﬁgﬁﬂﬁbn&m {hO LI ?%rﬂﬁnﬁﬁ@esﬁgemﬁlgstﬁe toiRing @Rt at Gfhigd SR b Qlir

generate ring the adsorption in the humdity adjusting side passageway

(85) is 3@2%&?6}&0{1"?0%0%?ifrr(bgggl%ix%h'i&ééitﬁer.i s a closed circuit as a result
of pi ping connection of a
Furthermore, the present invention provides a sixteenth problem solving means which
is an air conditioning apparatus according to any one of the ninth to thirteenth problem
20 solving means. The air conditioning apparatus of the present problem solving means is
characterized in that the cooling air is composed of a mixture as a result of mixing of room
air (RA) and outdoor air (OA) at a predetermined mixing rate according to the humidity of
the room air (RA) and the humidity of the outdoor air (OA).

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

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



20 conpressor (91), a regenerative heat exchanger (92) which operates as a
condenser, an expansion val ve which operates as an expansi on nmechanism a
first cooling heat exchanger (93) whicfy operates as an evaporator, and a
second cool i ng heat exchanger (94) which operates as an evaporator. The
regenerative heat exchanger (92) constitutes a heater. D agrammatic

representation of the entire arrangenent of the.refrigerant., circuit and the
25 expand$oHIanss yath g"eoﬁi‘ttef”ét&pm&fg‘ ﬁgngemp?rﬁegtaﬁqco %F dstiblestog pchieve
constructed as to performa vapor conpression refrigeration cycle b

ci rcul at regenerhtien befthd yser ehbursiditl gdinsted erireitheretmu prenentingr iegenenation; gbility

cool i ng heat exchanger (93) and the second cooling heat exchanger (94) are
connect eftondrpppiag keh lowertidvel.refri gerant circuit. And, the refrigerant
circuit is so constructed as to operate 5 switchably between an operation

I n whi ch onlpy i etﬁeirgr&nm%ﬁm p16AHeLX 6RRNGEIth pPSblerd 86NEE BSarRWIBMAROT at or
with no introduction of refrigerant into the second cooling heat exchanger

(94),.and _an oper.ation i ich y, th 0 C i r (94)
oper ot oo REG Bk hofrallh fitn el e ARORMAAASUERAAAL pRIET 8P R
first coqling heat exchanger (93)., Referring.to Figures and 5, the casing
(10) i o DREUEE RIS TG Rer: e dd RALIOTINS qepeiatae PLseraohED; oi de
situated panel, and an indoor side panel (12) which is a farthest side
si t uat ed spluingl meang is¢harastgsizeq inthabthespganeratigh ajrds pomppesgd jof ali s @gpBiL off ght
corner of the outdoor side panel (11). An air discharge side outlet (16) is
formed t bedting dfobolompdieft of the outdoor side panel (11). On the other
hand, an air supply side outlet (14) is fornmed in a | ower-right corner of
the indoor ghdre RIBMRkerdtl Pobl@idoRihgdmeard] thehablisy sir dehichhed béehFeated bl/S
formed in an upper-left corner of the indoor side panel (12). Housed in the
casi ( : , : o s i(§4on

g %@Qorggcﬁl (gfg}éﬁts W&g?&h@? gﬁﬁéﬁt@? il #t hudfdity 4djusting mé@ﬁa%@a%%@vraﬂr (8%)

pl ates ( dingly arranged in that order Tromnear to

; T de o divi di . . . ot o

a2 e et ool APl 2B ey P4 o Wbt 1
titi | at 21, 24 34, 31) is.furth vigded int 20

B & 1 ofEEnaBaRL AP b AGon] HeTie BERRBLRIHE SiR HoBEcerapBnge (11)

and the first partition plate (21) are an upper-situated, first upper flow
pat h (41pecnd agsarpfiyelement{B¥d, first |ower flow path (42). The first upper
flow path (41) conmunicates with an outdoor space through the air supply
side inl &FKREGFS The first lower flow path (42) conmunicates with the

out door 25 space through the air discharge side outlet (16). The first

cool ifg heatInexedrangerwi(tthe first proRl@mdioBHas mdans) rédne ail (RA) id wsed ras tbaingpat h
(42). In addition, the conpressor (91) is disposed to the |eft of a space

defined Bptvgeq ko Wﬁlﬂﬁod'rra%%éﬁelﬂaﬁéﬁlt of hlisorpiich, tdeBerhiel Skhddeddsbiption aganel
(21). The two rotary danpers (71, 72) are arranged side by side, in a

o 1! e USSR ARy PR Ptk (P st desiennds
82, 250), is collected efficiently by the cooling air, and cooling efficiency is improved
further in comparison with the case where outdoor air (OA) is used as cooling air.

20  Accordingly, adsorption performance is prevented from dropping to a lower level.
For example, when room air (RA) is high in temperature but is low in humidity while
outdoor air (OA) is low in temperature but is high in humidity, the amount of adsorption
should be increased by gaining cooling effects if only the outdoor air (OA) is used as

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

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



rotary danper (71) is disposed to the right and the second rotary danper
(72) is disposed to the left. The rotary danpers (71, 72) are disposed in
such orientation that their respectiveygend surface portions (75) face in
the direction of the second partition plate (24). In addition, the rotary
danpers (71, 72) are arranged such that they rotate while being in 10
contact with both the first partition plate (21) ancf t he second partition
pl ate (2 additiensHaeutdpesy %e&‘%@’h"?‘? SEMPRARITG 1D 0% 1Y eWet Fhey GHMEteISsecond
partition plate (24) is divided into an upper space and a | ower space. Each
of the upgesmendoldomersed pacedingsaif, thisimeay thsvik dethsufficignh eedeneratiomed nsycond
rotary danpers (71, 72), into three sections. Divisionally fornmed on the

right siggisefCOMe fill @ta foternevell beqase (hépgaketion tempantusé hasatoest, raised second
upper-right flow path (43) and a | ower-situated, second |lower-right flow

pat h (44bon£ide9i&§m§qﬂglg ré&ﬁ'ﬂﬁ‘{Rﬁ%é’\@s%H ab BSolfnis et tHe®d AroBleARMPEElithibdleqand t he
second rotary danper 2

are an’upper-situated, second upper-central flow
th (45 d | -situated, . d | - | f th. o
Pot ) IR RN B n S PRSP hB AR e

(72) are an_upper-situated, second upper-left flow pat 47 nd a

| ower - si {GA) Baised @t spRINEde tharet mplpg&,ltﬂgﬁﬁbl(ezfg)cpohﬁ%@ ag?qg'%tfg“p"jFrf‘F‘Etiég’ pl at e
(21) is provided with the followi ng two openings (22) and (23). The first
right si @82, 8p@®nimiy i uohhlomteriis tepperatirethartheoam giin (BAle Besawsecpr sughar
opening fornmed at a position corresponding to the first rotary danper (71).
The firstrrhgfement, deokmepirfaamaA@) is ehihanbed ® ofvethedexvent f thereby Btisusing ¢hat shea
circular opening formed at a position 25 corresponding to the second rotary
danper (H&)Sn in [AMBoffpkibf tpeffbAdnce idde tO RN &Rrtidd)ofaiat bth&sorpfidn fat hadorptedrt si de
opening (23) are each provided with an opening/closing shutter. By virtue
of t o] i t hese opening/closing shutters, each of the first right
Si deﬁlgpeﬁﬁﬁggkg(g?g&and the first left side opening (23) is allowed to switch

between a state in which on an.upper, hal f tion,of the openin rea i s
pl aced in ttﬁ“@‘ﬁgﬂorgt gt %‘fcoé‘{%c%wﬁlat?lg tl"ﬁg\f\%ie%%{}bm%}’]eén §°]F'bn 8'% B %ngdcl)rrti on
of the opening area is placed in the open state. Each openi ng/closin
shutter COREHORIDE aRPagatughIchiUsEs Fitleh B A ( Ofﬁ%“dé%%’lﬁrﬁﬁiri(g )é‘ISé?H‘éll‘ﬁggs (81,
82) are arranged, in a |ateral row, between the second partition plate (24)
and the tuhite de fawei throngtpthgradsqraign elempent (8be2 2F4s Plyb0£¢fécqncreéely-ads orption
el enment (81) is disposed to the right and the second adsorption el enent
(82) is 10 dinsguidstiah, i atdoeddneé twithTthe senthdgoblpmi-wivieg emens, smix8d ,air8RA ar e
arranged in parallel in such orientation that their respective |ongitudi nal
di r egti OmRA CRhicR $PPBEmbMatifieof ogi ditl (R ARAndbutesdri n(QX) it hisedcasidoting 4B) . I n
addition, as shown in Figure 4, the adsorption elenents (81, 82) are

di sposed vt HaResat 'P@{mﬁé {PRprBa cddNa; pe@Bdnatdt 136 ESrtRACRehOMMbotpal eI C
shape as a result of rotation of a square shape for an angle of 45 degrees.

L, 0L T 052 L EP ORI f BBl or o 1 sposed i e
(81) is col l'l'l?eet%rrlthv& ttlt]mieéns[h %Porblieef‘r? E&Oﬁlnlg eanis gfosvweftﬁg garﬁ'ci: e alls do the third
to sixth problem solving means.
20 In addition, the fourteenth and fifteenth problem solving means each make it possible
to adjust cooling efficiency by variation in mixing rate of the room air (RA) and the
outdoor air (OA). For example, in the case where either one of outdoor air (OA) and room
air (RA) is used as cooling air and, in addition, the cooling air is heated so that it serves as

regeneration air as in the seventeenth problem solving means, it is possible to increase

25  cooling efficiency if the cooling air temperature is low, but on the other hand such



line of the adsorption elenent (82). Furthernore, each of the adsorption
el ements (81, 82) is forned rotatably on an axis passing through its
end-surface center. The space between ifie second partition plate (24) and
the third partition plate (34) is 20 divided into an upper space and a

| ower space. Each of the upper and | ower spaces is further divided, by the
first and second adsorption el ementsnﬁr81, 82),. into three sections. |n

ot her woprHangegient spgitain|aydrop ime@PoCantary toghs, i§ migedogir (R  PAdas agesslipt i on
el enent (81) are an upper-situated, third upper-right flow path (51) and a
| ower - si bflatieidg of hoord diro@ek) andgbutdddroair (AAN is(&2Y .andrihaipeng satewthered, ist hi rd
upper-central flow path (53) and a |lower-situated, 25 third | ower-central

f1 ow pat Dadead iniffakel ¥ pdistletd MafnedinebahatyeaReéddelcobibte efiSRNO} hRithe 23
el enent (81) and the second adsorption element (82). Divisionally forned on

the |eft eg-’eg(ﬁ'gtﬁn Hﬁ’@ieﬁg .O%{l‘ggﬁocrapé lV(BQreetlhg %Q'ﬁlg(rgt%)is %Et}?ﬂ?{ﬁg&' @Q@d’(ﬁ'{ @?at ed,

third upf) W pat and a | ower-situated | ower - t flow
path (56)..The third | ower-central.fl ow pat 54 onstitutes an air. fl ow
ot b 4 or UitaRiie BAVTSR 4 e uitetto R DAL Ll dppr3iorS pf Eoch i
refrigerant circuit is disposed in such orientation that it crosses the
third | olRf) arhithe gpserwhsie hermixingapte iy detegpinghbassd oniths difersneg betwoen theg
provided with the followi ng five openings. The second upper-right opening
(25) opetinygratureaof ingdgersupplyhair (o¥)nend the terheeratecooftropar 4ir tRAH ppdvadesthg24)
est abl i shes communi cati on between the second upper-right flow path (43) and
10 the t bimé effeqer Stat@hinothedWagaimttebel probldie ssleidgntlednovehe -dutdpdt a {ORA)NY
(26) opening in a |ower-right corner establishes conmunicati on between the
second | QuPfrelihdbdk sﬁ%ﬁy‘/aﬂ??ﬁﬂ)zﬁc‘&ﬂﬂbs?d?ﬂaﬂyh_@qdi@dlérﬁly'. ower-right flow path (52).
The second central opening (27) opening in an upper-central portion

est abli shes I 1.0 S | Qw: (45)
and et ni il sk SALeRBol F Rhebled 17 R50PE MRRREERAY BoolldaaBURFHSLE
(28) 15 open) at. an. upper: | eft corner. establ i,shes conmuni cati on , bet ween
e, secofdBBTBAiEs ir 1F Ghe<hat 1 HIPOLRan I « HOPAUETp HbACTETAECE PO 4t h
(55). Finally, the second | ower-left opening (29) opening at a |ower-]eft
cor ner eSixtshthgieblemgehing wgensoh bB‘é‘%‘V@dﬁ’Sf‘hg tQ @eliipive negeisratioaty the vk Pat h
(48) and the third lower-left flow path (56). The second upper-right

openi ng h@®)ditytdvgussest aindthierehe rorevegting oggeneratjoq 2bility fiieemn deappmg 202 i@’r‘ﬁrr al
opening (27), the second upper-left opening (28), and the second | ower-|eft
openi ng (&8). are each provided with an openinglcl osing shutter. By virtue
of the operation of the opening/closing shutters, the second upper-right

openifg BITEF PRSCRIPTION OWDRAWINGOPENi ng (26), the second central
opening (27), the second upper-left opening (28), and the second | ower-|eft

openi ng (29)g;ane lqggmﬁgécrﬁﬁo % rr]%p%a?\&é@ ViE® REWHBS cohsEOMIDAN SfdngBleidlad 24

and a shutoff~state. ng/ cl osing shutter constituteS an

openi ng/ ¢l osi mechani sm _The..t [ [ r 7 7l rranged, in
a later aF'rFSW,ﬂgB 1P%%ar?tﬁ%a?c}g{q)ggv\%a% ﬁllls F%P\g(%fqlgﬁte&(t é%%e%er?g}q‘%éﬁ?ngurt h
partition plate (31). Mye specifically, the third rotary 5 da r (73) is
di sposed tofgﬁ er?g‘ﬁtaéﬁl&e“faﬁg P"o‘é?etcﬂv‘?o‘f‘%l‘?’yﬁ@&’ﬁ&?era &4 ﬁ%mmrsn‘ggléed o the
| eft. The rotary danpers (73, 74) are disposed in such orientation that
their respeditionipg apreraiuy acserdipmiorthe fizst emBydimest i n the direction of the
third partition plate (34). In addition, the rotary danpers (73, 74) are
arrad@ed sudhigiread ist heghenatiatrersphitive Wewrshowmgcanadsotptiont ¢letenthoft the airhi r d
partition plate (34) and the fourth partition plate (31). 10 The space

bet ween thsditibiing apirrithd aBrdmgforhé Bt empaditeat;f ourth partition plate (31)
is divided into an upper space and a | ower space. Each of the upper and

| over _spacesgibsrel Hfst NAlagfinY s&fshatibyf B%v&iﬂ%r siinag&l BT SHYRE ArBEondRARG! S

(73, 74), into three sections, In other words, divisionally formed on the
right side of the t({}i rfi rotﬁarymg% .ntlaernt,(73) are an upper-situated, fourth
upper-ri ﬁﬁ?ar?tflf)ﬁfc e %@f L ower-situated, fourth lower-right 15 flow
path (64). An upper-situated, fourth upper-central flow path (65) and a

| ower-situated, fourth lower-central flow path (66) are divisionally formed
between the third rotary




danper (73) and the fourth rotary danper (74). Divisionally forned on the

| eft side of the fourth rotary danper (74) are an upper-situated, fourth
upper-left flow path (67) and a |ower-gituated, fourth lower-left flow path
(68). 20 The third partition plate (34) is provided with the following five
openi ngs. The third upper-right opening (35) opening in an upper-right
corner of the third partition plate (34) establishes comunication between
the third uPjgere r§ ght arf | exnlqsigd hpgrspertish dvieWe desstiPIE dpHEst- PPYREOT |1BWA pat h
(63). The third |ower-right opening (36) opening at a | ower-right corner

est abl i sfehamidifivativincagdratingbmbile ofi thehar thnditdodinyepparatghticddrdmg patthe (i52) and
the 25 fourth lower-right flow path (64). The third central opening (37)
openi Ng ¢ hbGHimERper 25 central portion establishes conmmunication between
the third upper-central flow path (53) and the fourth upper-central flow
path (69). Fifid I i aHPRBIGdeR ferQROMIGiehP ks PBETY 8 sekbhcP obAAREH -thefk

corner esta es ‘comuni cati‘on "between the t upper - | ow pat h
(55) and the fqurth upper-left flow path (67).. Finally, the thir

oo | edugidRcipn SbFTgemotty ot e B8 coadiBrine pPit apsclpkdpittn dux
comuni cati on between the thixd |ower-left flow path (56) and the fourth

| ower - | e¢mbddimgntpat h (68). The third upper-right opening (35), the third

| ower-right opening (36), the third central opening (37), the third

upper -1 eft @jgne nT 638 , exphatietl hperspictisle | veer deefibingpenifing EB&ption eneach
provi ded with an opening/closing shutter. By virtue of the operation of the
10 openi Rghidhf@stibe operitingedd BE thd kit bou@iBidhmgi 4fphradReaicoeifd D) thé Hiestt hi rd

| ower-right opening (36), the third central opening (37), the third

upper - | ef { L ORARANY (38), and the third |ower left opening (39) are each
allowed to swtch between a communi cating state and a shutoff state. Each

Four 1 par ¢ FifE SpiLel oREbuhas G yRAr RIS S) RO RO o S

The 15 fourth_right side openin 32) opening on the right.side is

circul ar h‘HBE’hﬁ“ri‘ﬁgmpéﬁming ‘{%8‘1?‘?1198 téﬁ a% C;S’Bg’i“f’f‘ et %mfhag g% tk‘%éﬁ Yhi r d
rotary danper (73). The fourth left side opening (33) opening on the |eft
si de i s emepdigghtar opening which is formed at a position corresponding to
the fourth rotary danper (74). The fourth right side opening (32) and the
fourth | ef t Fgute 9dpa penspectiss )lluatraticmashwingohe destbnvaftaln adserppemelagent osi ng
shutter. By virtue 20 of the operation of the opening/closing shutters, the
fourth ri ghtFigirde0dpershemalidBirspertive hiewl shomidy 4 edristractibmabpemigament3)anar e
each allowed to switch between a state in which only an upper half portion

of the opeRbAMtieifRapsarthPERArdiRy fohBseBORIers i @entdThedpredent Bivetio)i ch only
a lower half portion of the opening area is placed in the open state. Each

openi ng/ cl osj; eﬁggg %S{i%Qﬁ%héeﬂ%tﬁzﬁll?@h&ﬁ%?:p{??lgﬁhgﬁirﬁgofﬂfﬁg RANoRBHioning®

Divisional ly Tor en t ourth par ate (31) and the i'ndoor
si de panel 2) are.an er-situated fifth upper flow path (61) and a
| ower - si f‘?ﬂf&%‘ﬂ% agoring EOﬁgPecf’f‘%ﬁ}“gaflﬁfe{‘%z) . The fifth upper flow path (Gl)
i s brought into comuni catii)n EliVith an .i ndoor - . )
Figure 12 is an exploded perspective view describing a first operation in a
dehumidification operating mode of the air conditioning apparatus according to the second
20 embodiment;
Figure 13 is an exploded perspective view describing a second operation in the

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

embodiment;



space by the air discharge side inlet (15). The fifth upper flow path (61)
is provided with 5 an air discharge fan (96). On the other hand, the fifth
| ower flow path (&) is brought into ggmmunication with the indoor space by
the air supply side outlet (14). The fifth lower flow path (62) is provided
with an air supply fan (95) and a second cool i ng heat exchanger (94).

RUNNI NG OPERATI ON 10 The basi c, operation of Hﬁe %dsorp':fj aon el enent.s (81,
82) will beFiseridody ami explodet RERBRCH§e Vichh Miesy oY e fati §n OBfraiyE M
above-descri bed air conditioning apparatus will be described nore

parti cul amidifidRebéeopenating moke gifirte 9ir canditipeiaghapparaits acpriivg taithe pesond owi ng
through the hum dity adjusting side passageway (85) and a stream of cooling
air is fdpyddigehdar ough the cooling 15 side passageway (86) in the
adsorption elenent (81, 82). In this state, noisture contained in the

adsor pti on %&I%Jré ?gggsa{Agﬁgo&’éH gﬁsb@aﬁ@&ﬂé‘b%cﬂimng he sévufill dipepatiagljibsthi ng

si de passageway res the adsorption air is dehumdified. At

this tinme, heat .of adsorptian i ener . . rption
i's coﬁt I el&‘{"é‘g%ab‘i?hf’?lé’pf:r&gpgBlogf’_roﬁpg\?\ﬁncﬁ%{ilﬁgglﬂlg%\e?%g{ugoatgFklﬁggﬁgt%c}gé Bgcggggeway
(86). 20 Here, if outdoor air (OA) is used as cooling air, there is a drop
i n cool iﬁgb@ﬁlmé@‘t; when the outside tenperature is high. This results in a
rise in tenperature of the adsorption elenment (81, 82), thereby making it

i mpossi bl e Figweild & muédplalednperspeotive VisH AescEHbing cOpeEaioNalin aEsPBEdRpIry t he
tenperature gradient of the adsorption air frominlet side to outlet side

i ncreasegopolidg 8pérannd tmede whithé diheoaditiuning ofppanitss areordiegoivaltheatsecond

outl et side tends 25 to becone insufficient. On the contrary, when air

| ower in.teb@Blat:ure than the outdoor 27 air (OA) is used as cooling air,
the tenperature rise on the adsorption side is suppressed. As a result,
espegial Iy t s ' i ' ' i flenBbElgn air
decrie:%ses, tl:hflé"rréte)i?pl rgraaiglcﬁgﬁat?g E%Jssﬁbglvgervﬁ? lgs;}g%vﬁh%%&s‘&?]‘s(i&giugxﬁtaeanount of

nmoi sture refoval . For exanpl roQ i .caoling air. In
addi t i onCORMHYNLS FRRALALA arcrggrd?'&\o actg}éﬁgglbéwaen%pgﬁr#%g?@g@ 8™y br oken

| ine can be used as cooling air. Since the udqe of gslgle condi ti oned. .air (CA)
makes it podugEe 1Bofis t heSCHEWAHT PRANTEFIARALdipgam SHOWINE b OISFUHORY air

| ower in tenperature than the roomair (RA), the cooling effect is enhanced
to a furbhengementof the aireoadifioning iapparatus pesording o the thisd Q*inq??délﬂ?‘fti #dent anount
of noisture removal. 10 In addition, a streamof nmixed air (RA + OA), i.e.,
a conbi nat i Migak 1906 dikgraRApwimglaio wbbhowr caitiol ¢xam)plesrinyth airuenaditegingool i ng
air. The running operation of the foregoing air conditioning apparatus,
whenithe ppatgedsair (RA + OA) which is a conbination of roomair (RA) and
outdoor air (QA) is used as cooling air, will be described nore

par ti cul éﬁgqﬂrynlyq)ph FOREF RREYING DWHIRVENBION gure 4 is a diagram

schemat i ustrating portions
EMBODIMENT 1

Hereinafter, a first embodiment of the present invention will be described in detail

with reference to the drawing figures. In the description, "upper", "lower", "left", "right",

20 "front", "rear", "front side (near side)", and "rear side (far side)" are used to indicate

position. These positional terms should be understood on the basis of the direction of the
drawings referred to in the description.

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

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

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



15 between the second partition plate (24) and the third partition plate
(34) in the casing (10). DEHUM DI FI CATI ON OPERATI NG MODE During the

dehum di fication operating node, outdogr air (OA) is dehumdified and then
is supplied into an i ndoor space whil e heat of adsorption, generated in the
adsorption el enent (81, 82) when dehum difying the outdoor air (QA), is
collected by mxed air (RA 20 + pA) which is a.c ipation of roomair (RA)
and out daiska hpmidiftRtion nperatiag magedn sdieh geigoorar @g%ﬁe%?ﬁo F'idgh%@lfg;ddﬁd 6,
when the air supply fan (95) is activated in the dehunm dification operating
node, outupplied ab ran (iRiYori spatak Farthertmwre, hbe ias catditmhirtgheppasatingortaivy twhr ough
the air supply side inlet (13). The outdoor air (QA) flows, as first air
whi ch 25,&@fsioht d1EAEntad8 P BL), QRd ak fcondtfceedt K tak 1iS beferRa a fsoaall@hbhitch41) .

On the other hand, when the 28 air discharge fan (96) is activated, m xed
air (RA + % which is a conbination of roomair (RA) and outdoor air (OA)

i's takenoPen?%onf he i nside of the casing (10) through the air discharge side

inlet_(15). . The mixed air (RA + OA) flows,. B as,second,alr. ich constitutes
cool ihg air I’éﬂlf tf‘pé‘géﬁ‘éer étcPé%“ﬁP?',lal %ﬁ?’bgem?@t ?ﬁstlhia AT £oRd ’O?lflgh\%})%ag?%gf% .S
Furthernore, during the dehum djfication operating rmgje refri g&_r_atj on
cycl es apeesesdrembedinsnt wikh be idesqribed mirraference te figures; 13 i gireqeRditioning
regenerative heat exchanger (92) operates as a condenser and the second
cool i ng hgmratexbisansmenev(ios Xlag pectageir psradlnlepipagrshapedcasiag 4tBdawshomman way,
no refrigerant flows in the first cooling heat exchanger (93) in the
dehumi di Figadsi PAn@EET dhe N@siiB(€0) Kndes, tikeaddilvaniodihki forigbing toyaeadsorpignnode
of the air 10 conditioning apparatus is performed by repeating first and
second o . 8%) 3biCtoRal | AhpefRefra! N3, o) Rind W Sindle reftfrefdnt Sircuit.
operati oggg%mtsﬁ(?’de@ﬁmbﬁi ficatio eo;e)((far ating no envvi |1 n%le deggcri bed. In the
first,operati .an. | i i B ration for the
fi rsﬁoadg1 u[rﬁ ?grﬁmg lea%’gaﬁ{?&lﬁélx%ggggﬁéﬁﬂr&gg@%%&\gﬁ?@gsgﬁrZ eneration
operation for the second agdsorption. el ene 2) is carried oMt ed
anot her way,‘Ar‘%ﬂ}q“ﬁ‘gmt ﬁ‘@“fq S’st?ledﬁtéfyag‘?%‘?r (2{1?7(4%2@8"%%}?%?“3% %“f#eaae ipﬁﬁi%he
first adsorption el enment (81) and the elenment (81) is cpoled while..

si mul t an€éBUsshapen e likelsar BEslarofdisky cnd e 3o RETBRAEYY ﬁtdieoﬁogioé‘r’réﬁ?) &pding
regenerated. In addition, in the first operation, the second upper-right
openi ng (p2ppnditderls oomen oetet peiiphepenf thy end Burfacerppriione (e dhe endwaifageef t
opening (29) are placed in the closed state in the second partition plate
(24). FupbhmnOsgEs pahiallyhiotehel duvera- fah ghapecthe nentcal @BEY of WhiciP® I0ndegkes.
upper-left opening (38), and the third |l ower-left opening (39) are placed

in the cloRabmElRtpdriofthe pbrivbHethl RRletpottic(7p) edreesp@ding 1Brthel pprehiedgdrf of
portion of the first right side opening (22) is placed in the open state.

The notc Qﬁéj?rﬁpﬁl?fagg Pé&n@m @5) {{hﬁr’sof lia(ft&{ed.r OF R Mot HRARSAF df e ehdP siftFdce %ﬂ]ici)ns uch

that it is [ocated [ower-right and opens to the second | ower-right flow
oL ) SRR T ARy, PERORRn (k] nasaufrs i o
the rotary damper (71-74). Each rotary damper (71-74) is formed rotatably around an axis
passing through the center of the end surface portion (75). And, the rotary damper (71-74)
20  constitutes a switching mechanism for switching air flow routes.
As shown in Figure 3, each adsorption element (81, 82) comprises alternating
laminations of square-shaped flat plate members (83) and corrugated plate members (84).
These corrugated plate members (84) are laminated in such orientation that each

corrugated plate member (84) is out of alignment in ridgeline direction by an angle of 90

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



29 the first 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 second |ower-rjgght flow path (44), and the second
| ower-right opening (26) in that order, and flows into the third

| ower-right flow path (52). 5 An upper half portion of the fourth right

side opening (32) is placed in the open state. The notched openi (77) of
the thi r@1y 82)is Jormedyato § sapre @lypn ghapgq I geher wa&fsa F"c"hiog %reof‘d@t%é]ges of
upper-right and opens to the fourth upper-right flow path (63). The third
upper - r i thbtadspribmglendm) (81, 8Neistformell puo tthe sone sheare shape) ay thej fatete
comuni cating state. In this state, the second air, which has flowed into
the fi ft,lﬂehllgge{g:;j_l ow path (61), passes through the 10 fourth right side
opening (32), the inside of the third rotary danper (73), the fourth upper

g0 0% Rl LA dndohe, (1 At RS Bl syt O

and flows in 1 rd upper-righ e humdity adjusting
id ! 85) of t irst .ad ' el . is.in: :

S R R L e B e R R
third | S tral fl th (53).. Th | i i d 86) of
the. 1 Sthediss gl MEOEISdABHINBS For st B AR (9N o6 R e RB BRPT U

upper-right flow path (51) as well as with the third |lower-central flow

pat h (54dtheQrfating eathenthdraandosst the rhspertine: flatagjates mempersi 83) pablicaewigity ( 85)

of the second adsorption elenent (82) is in communication with the third

| over cepdjtgingf didpeidenwa$4BSpspenelid a psir wif oppodite sidei sudfacgspeithé edsorgtioow pat h
(55). The cooling side 20 passageway (86) of the second adsorption el ement

(82) is El@m%ﬁﬂ?i,”h!)?iﬂhﬂl@ £ é&bligg@id%fyagﬁgwm%y Bpdrisah afibthey faatdT oppaditeas

well as wwth the third lower-left flow path (56). As also shown in Figure

An . ! " . ! : i
ad| uis i Lgﬁ'dgisgléﬁéeg or e Iidsroﬁ}tg)g')éle é&%l,f??.sﬁ%glg&&tdﬂﬂe Al Plaie%@mi)é}@ @Gymdity

passageway ‘( of the sorption el enent (81) from

the third |lawer-right..fl qw path (52). Duri the f idity
adj ust i ng’a%?‘ﬁ@ ﬂ%f“'g’é‘gété{é‘glﬁﬁ@“% §g§ pa egvray§/£%53ran§8%ljtf %:év?lég{h?lr% {}Héﬂﬁ Plg{p air
is adsorbed onto the adsorbent. The . 30 first air thus._dehum di fi.%d in the
humi di t ymgapbess (34} dispered gy the Y pdinsting)s ﬁs?ﬁgswf‘we&?%?ﬁﬁ&°ﬁtﬁﬁé”ﬂt- Ent ral
flow path (53). On the 'other hand, the second air flows into the cooling
si de passdepehay cep)e of water vapostadsarpiintpt iAdnthe| adseshent( siiya el zepkts. tafi r d
upper-right flow path (51). During the flow 5 through the cooling side
passagewaychaBfe resit)estsat@ndnai be aisebr hehwmidoy adistngisidenpageageway d8Swhen

t he water vapor is adsorbed onto the adsorbent in the humdity adjusting

si depasaagrereinofsBi bylthe pidigge vladdsrptibhairswddalesoras molidharesy ths pewsage ofg ai r,

through the cooling side passageway (86). The second air, which has robbed
the heat gf.n&d86H Rir! & cooling air passes through the cooling side passageway so that heat of
adsorption generated during the adsorption in the humidity adjusting side passageway (85)

is absorbed.

The refrigerant circuit is a closed circuit as a result of piping connection of a

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

(93) which operates as an evaporator, and a second cooling heat exchanger (94) which
operates as an evaporator. The regenerative heat exchanger (92) constitutes a heater.
Diagrammatic representation of the entire arrangement of the refrigerant circuit and the

25  expansion valve is omitted.



flows into the third |ower-central flow path (54). During the flow through
the third Iower 10 central flow path (54), the second air passes through
the regenerative heat exchanger (92). 4 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 first adsorptl on elenment (81) and the regenergtive heat exchanger (92)
i s introducddei FRIGEETAR KIRDIHI i yShEONEERY &5 dlo ﬁﬁgg%e%va‘?p?%?}mfﬂre R8 15
second adsorption elenent (82). In the humdity adjusting side passageway
(85), theefagsatidrenyclé by veratletdompf threfrigerohdhaged therkin.adugherawne,tthe Waster
vapor is desorbed fromthe adsorbent. In other words, the adsorbent is

r egener atggling THeaN exchhfz Y IY anidape kedd@s @obigth hidad ﬂdeﬁﬂgcﬁC(SO) freronidctadsin
t oget her vvitﬁ the second air, into the third upper-left flow path (55). 20

The thir g%r%ﬁéltlﬁ Me 1%Pr 4t c(ray ?] gxtnd ttﬂéarerthéerr%t%ﬁﬁﬁ Ks' s%rboﬁétﬁlc?ed(z%% opérafen the

comuni cating state. e not c dpening (77) of the fourth rotary danper

(74) n ch that it i.s l.oga

fout th: uSuEFRbERSYE dPephion et Wy 81%?{1;;10 18 bR U0 s,

| eft side opening (33) is ,~in n state. Inthlss irst air
dehurmi di £§ aHeYpofakr With gp Hﬁﬂ)éiéﬂPtﬂﬁq ‘bfnr glgSWé‘ﬁtm? g‘f’)seﬁcﬁ’éisc@g ”E%E%Gﬁ‘ﬁiaﬂﬁert hi rd
upper-central 25 flow path (53), the third central opening (37), the fourth
upper - ce24)adndfdnowpepatioh i 5)ch aripthe sgdoridresiolieg beat ekehanger r(g‘lﬂ) @Rﬁfﬁéﬁ%/asc?érrper
{74), and the fourth |eft side opening (33) in that order, and flows into
the fiftkvdpayser Witkhwo patddutish of rftigers@t intettel fowy doblingihdat 'ektﬂxaflga‘rt(%)l ower
flow path (62), the first air passes through the second cooling heat

exchanger (9¢ferring tb HmRECPRAd goq{el QGinp]a0) Rprbadarwith )outddde siderpahel> air
is subjected to heat exchange with refri gerant and liberates heat to the

f g,:}qid s b piroldgh th
guer“sgg[)?gf)s\? de I(§uatlfl)‘?1mf5‘( %Slﬁjadpd%nsijpp I ed 1 ndoor's. ﬁ‘ﬁép@§§ﬁd£%pe?-| teft(:a
d I
operL G b A CATA RO BheTE @38 Gl gk BRI Bl

oriented such that |t is |locate ppe eft and o seco
upper - | ePPthPb\?WTaQP‘PF (i) . A’Aalrd\aﬁhj‘ ’%& et &W)CBSF?‘FH’@BWF egtl efe
opening (23) is in the open state. In th| s state, the second al r, which has

flowed othe @ftdedrsidearaoeld1 B sOn Prei asher dhedrantain@pply sistessilet €1 isdgHmedis 2 hi r d
upper-left flow path (55), the second upper-left opening (28), the second
upper - | efléwdrtripht patier (of the itdver is'ruisipjmeb(IZ{),hmdsacahldiisodla@ewicttahqiﬂr(lﬁyz) , and
the first left side opening 15 (23) in that order, and flows into the first

| owen sf | @y¢nRAtiB ah dBper-IHIcbiGr bide iddowr sibe pugh(t2he first |ower flow path
(42), the second air passes through the first cooling heat exchanger (93).

At this timgonedighkd &{%fn%r(th% grel fo@MbAYELibR pRLGN21 24,1 34, Bt ). C IR Grtnant
exchanger (93). Accordingly, the second air just passes through the first

cool i ng E)?:{l‘ s )fcjffrﬁeﬁlf 2 stankilheRf HeAngd®irfifal BRIeSHEM Rl faP Slab NG idfiS OF bS

nor |ibe

an interior space of the casing (10) front-to-rear. In addition, each of these internal spaces
of the casing (10) divided by the partition plates (21, 24, 34, 31) is further divided into an
20  upper space and a lower space.
Divisionally formed between the outdoor side panel (11) and the first partition plate
(21) are an upper-situated, first upper flow path (41) and a lower-situated, first lower flow
path (42). The first upper flow path (41) communicates with an outdoor space through the
air supply side inlet (13). The first lower flow path (42) communicates with the outdoor

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



20 heat. Thereafter, the second air passes through the air discharge side
outlet (16) and is discharged outdoors. Referring to Figure 6, the second
operation of the dehumdification opergting node will be described. In the
second operation, an adsorption operation and a cooling operation for the
second adsorption elenent (82) are carried out while a regeneration
operation for 25 the first adsorption elenment (81) is caryjed out. .In other
wor ds, ddispesgd ithedirstolesven femanatipd2). Inadditipn,; the QURPRESEF 1(§de d15Pp3ed Cecond
adsorption element (82) and the element (82) is cooled while sjinultaneously
t he absothedelt off spave definat bardrsen theicvbdoer sitepang] €11) and thefesh prtition panel
addition, in the second operation, the second |ower-right opening (26), the
second cen?ral opening (27), and the second upper-left opening (28) are
closed in the second 5 partition plate (24). Furthernore, the third

ovor -1 et ARERRRqSpefimpd By 2ah frc AHled AP by R PO IR o BB

| ower -l eft opening . . ( parfltlpn plate (34). An
open St aite TR RGCHEH GBLHAIYe (o7 SrEiRE HBe G Pavs e aREr b Bl
oriented such that it is 10 |ocated |lo -l eft and opens t he secpond

| ower - | efatary|demppid) {sabisposathi® tééééﬁ&nﬁg{ﬁe?e-cpgq folyy SAMREF &72!9)5 ‘ﬁsrpof"ﬁfe)tos econd

partition plate (24) is in the communicating state. In this conmmunicating
state, tte Itftr Sheaotary devipsns (7ds 72) vwalisposedointsheh prienietiangbat thew Gesppeive (41)
passes through the first left side opening (23), the inside of the second

rotary dgRdenrfict2portibhe (EHCRBE ih auedireeatidn bf oive pabhd (pdBjtionapldtet (¥d).s eloond
| ower -1 eft opening (29) in that order, 15 and flows into the third

| ower - | e%@%gl&lﬁ’,\ghgq%ﬂ dﬁ@r}xperﬁ‘rtﬂl,p‘mr ar@rfanP& bha@nthef tHel gofatdiivhlle lefrlg iai de

openi ng l'ac In the open state. The notched opening (77) of the

and L@JE%@%@”@;@E %*E:Eﬁétp%a?#t?@'e@?‘e???i#‘éﬁ%‘%%‘%‘3 i
Gpens Y | reft” (60 per |
Cate, 1t 1N searmbrtiedn 1 prsopbapEp A 1T b i dePord GeBOTHALE B 2

into the fifth upper flow path, (61), passegﬁtﬂ&gu h the f(a%th | eft side
openi ng @839ed inte an ppperesnaee and aflglet pPAcst Jaf RB%PPW@“, WE' FRAGFS
upper-left flow path (67), and the third upper-left %Penjng (38) in that
order, afiarther odimidedit by tthe firsti adl sgnoad -rotary ﬁmwspgtlh @ysinto ghireg |$ectiqnge of
swtching fromthe first operation to the second operation, the first 25
adsor pt i Mivigloaayforndd Jonahe righesidecbihd fasisotapy damper| (Bheare ap 8Pperasiviateds at ed
t hrough an 33 angle of 90 degrees (see Figure 4B). And, the humdity

adj uggi nge&i-ngG‘apB@tSﬁ%‘}ﬁWpitﬁ5)3)01ndtm“&ﬁ@iﬁih@e(ﬁd&bh@ﬂém—@mtlleth pAtBR44)i s i n
comuni cation wth the third |lower-left flow path
Divisionally formed between the first rotary damper (71) and the second rotary damper
(72) are an upper-situated, second upper-central flow path (45) and a lower-situated,
second lower-central flow path (46). Further, divisionally formed on the left side of the
second rotary damper (72) are an upper-situated, second upper-left flow path (47) and a
20 lower-situated, second lower-left flow path (48).
The first partition plate (21) is provided with the following two openings (22) and
(23). The first right side opening (22) which is opened on the right side is a circular
opening formed at a position corresponding to the first rotary damper (71). The first left

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

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



(56) as well as with the third upper-central flow path (53). The cooling
si de passageway (86) of the second adsorption elenent (82) is in

comuni cation with the third upper-lefhh 5 flow path (55) as well as with
the third |ower-central flow path (54). On the other hand, the humdity
adj usting side passageway (85) of the fi rst adsorption el errent (81) isin
conmmuni cation with the third | qwer- cent flow p FL‘PH&S%Q l as.with
the t hi ridrstiedesids erpmingr(@3arp saeh preyided a@d&)ﬁp'ﬁg Her V“?Qé) of
the first adsorption elenment (81) is in comunication with the third
upper - cethe oakrafibwnf thaseorebB)/cusingethutters, each hf thedirstirighd side opeies (32)gnd 11 ow
path (52). As also shown in Figure 4C, in this state, the first air flows,
as adsor fhkifR§t 18ft sideiopesing t@ghymﬂdi/éd/toeml\jimﬁﬂ)bﬁgeeﬁiachmteaswhghmty §1B&)peof t he
second adsorption elenent (82) fromthe third lower-left flow path (56).

During tfige F)!)I(l)l tcﬂrtﬂﬁgl}? {f%att%‘dr& Madc¥d knesSspenGtstb MendPASRARIRINich %’ﬁ)y awat er

vapor con t air 'I's adsorbed onto the adsorbent. The 15

first_ai dehu idified.in the h dlt Justi fl ows
i nto Y helOM§T Pa doBLn %fetrltf PRFUPE (@Waplét ac(“g %1 heﬂgt %gﬁﬁggﬁwg&ﬁﬁéecond
air flows into the cooling side passageway (86) of the second adsorption

el ement $IWEr onSHUEGS SHCRBSURRSBAVIFBI t £ ow path (55). During the flow

t hrough the cooling side passageway (86), the second air absorbs heat of
adsor pti on Thegmmeadsomtiontriemertie (&gt@) aregoEnges, augolatsel MG PeEWRENAHE or bent
in the humdity adjusting side passageway (85). Stated another way, the
second aideohd PusitioaSplare @24)nandathe thitd partighn tphete ¢BY! lMgresmstelﬁp@lSsab%ﬁ@y (86).
The second air, which has robbed the heat of adsorption, flows into the

third | Oéﬂfs ;ﬁ%terl@}herftl(ﬁ?lly 1P%Isbo§é4b thcﬂlélht%dtth@sdccbﬁ(\fvaﬂshﬁﬁuglfblélhattt(m)1@ | ower
0

central w path (54), 'the second ai r passes through the regenerative heat

exchangep; F(?s%%ieg tlttéfjéﬁleg'{ﬁégg a é\% s I8RLs eé)%?g'ﬁﬁ ed(@%)arall%hﬁl arpond

air 1s su exc refrlg ant and absorbs heat of

condensati.on of th efrigerant o [ e

adsor pt i BHSEFENe i t&% g 8“3‘?%“?”5&]8%185 ? i gcé% e:fta %gﬁﬁgn%e{rh%( 'é’gg‘?‘%qa‘

i ntroduced, as regeneratiqn air |nto e h di ty .adj ust

passag ewél};e‘(t%)Oféhe ¢apige(1¢)sdn é@%‘ﬁ?'ﬂ)taﬁé B’#'S]ﬁ (‘%i N AdF‘?fp elﬁﬁ‘ﬁt‘tﬁ ?§’y

adj usting side passageway (85), the adsorbent is heated by the second air
and, as az)ra;smllistposetdanéucfverwattoe thatgbeiberf FuraRes gaeh 5@%?5‘%‘9 ic phapg@apar
vvords t he adsorbent is regenerated. The water vapor desorbed fromthe
adsor bentesﬁltayﬂsrotattmgedsﬂwrsqmre rshepee forearoaoglai of, 45 degreehe In hithet wprder thei ght
flow path (51). 10 The third central opening (37) of the third partition
pl at @5 ( 34dsokstidneléhénts BITBY) £4raldisp@sedtiakech difeatation chue dne pediburtace digond! t he
third rotary danper (73) is oriented such that it is |ocated upper-left and

opens t Ollhg'@f frRWatdt H&pﬁémgﬁ’tr@'lﬁis doliRead@dti ité 68res ﬁ&ndlﬁg\@ﬁd -Bafdce Pdigbhain of

thefourt rlgt Si eopenlng |spaced|nt e open state. In this
st at e, St 2)
passes t P% fﬁthe aﬁi%rllbh Q%@Bg{e@bgdﬂg@}ﬁrﬁg quﬁ tg‘fﬁ&?%hﬁ%teﬁﬂeﬁﬁs trl déiéent r al

openlng 37), the fqurth upper-cen at the inside of the
third ro %’Z’{/’“E‘g%@?ﬁ??ﬁ)“? R P %‘Gﬂ’rgthﬂ 5 epgﬁtlrtjg?eaceeg%eﬁem ng (32) in that
order, andflowsintothefifthlowerflowg E
The space between the second partition plate (24) and the third partition plate (34) is
20  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

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

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



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 firsty0 air is subjected to heat exchange
with refrigerant and liberates heat to the refrigerant. And the first air
dehum di fi ed and cool ed passes through the air supply side outlet (14) and
is supplied indoors. The second upper-right openi.ng (25) of the second
partiti oslepieat B1) and thessePQPdtQﬁ’éor@Bﬁ?rﬁWg(sﬁé- &“&f‘@?algb‘n “ﬁ‘S% LT légé ®ng
(77) of the first rotary danper (71) is oriented 25 such that it is | ocated
upper - r i gfitheasacbndpelserption tlemese(@3hdreLqnpepper-sityateds thind yppehlefiaBw path (535

| ower half portion of the first right side opening (22) is placed in the

open st akfd al [BweRkifuabddaiird IdvRrIEk e path, (S8 The fidad fdvastadntpaltflood phihe
first adsorption elenent (81), passes through the third upper-right flow

th (51)gnt =14 gt jid ; - (6 fl
bt (43) S REREEPAL=HIRE pith Rl reBFRAAIY. ThekencpBERATT-HRRE QP T o

ri ght _si de openin 22).in that.order,.and flows into the.finst | fl ow
bach § oy SR e s fmitpb a Braiefich i TrOiRo Weat 0o
second air passes through the first cooling heat exchanger (93). At this
tinme, noﬂoéﬂ?ﬁt@éﬁﬁ-nt is flowwng in the first cooling heat exchanger (93).
Accordingly, the second air just passes through the first cooling heat
exchanger ( 9B)e, second phrtitionplate (24)hie previded! waihr thadbHoweingafbesopprpingsr The

| i berates 10 heat. Thereafter, the second air passes through the air

di schar ggecondaippeit-figlit dpkfihgaRs) dpeniligsimhar ggrbr-oight carner. ofthe desumidi gaetiticmbove,
during the first operation, an adsorption operation and a cooling operation

for the ‘;?ilitékzaﬁ%&bmﬂe%o%ﬁmmﬁpﬁ %ér)we%h%&gécbizl@@pwtrigmm&v ﬁathe(ggﬁfdati on

operation for the second adsorption elenent (82) Is carried out. t he

ot her,,ha ri . o] at € -' L for
the 0y et it it hn] HEWORGP Lo OPRELCOR 1y TR Sp kb o Tienirsn o
operation and.a coolin ration for .th econd adsorption.el egent (,82)
are carr i QucTEgnt RN gttagﬁ)ﬁ ,COWéI&Y"C&PO%g’Sﬁ"FeﬁPﬂg% > C@%gﬁévgrdng}ﬁ {ir(ﬁg pﬁﬁhm dity
adj usti ng si de passageway .(85) of each orption el enment ( 82). is

col | ect eg“ﬂyanpﬁge Q’é@glﬁﬂ’e%ﬂlghtffl)l%npﬁé‘ () g‘g%’nsetcﬁ%‘?%“@g@‘?%@g &%aé’pﬁgi’é%ﬁ'gemy
(86). Because of this, the adsorption elenment (81, 82) is cooled by the
second aianuppérecenirgl parion estalilishes: communipasiontbgrweenithesespnd HppeswsFa tlovh

el ement (81, 82). In other words, although water vapors contained in the
first aimpath (45) and tiedbiod mppeascdnyrabfivw patte(58)ls dhptseamdalpperleft ¢Rhingd28) when

the relative humdity falls due to the rise in the tenperature of the first

ai r qausefelgheah upperdds Qofier @fablishes asmbihicafionBétaieen eheadsoridafeslds ont o
the adsorption elenent (81, 82) is secured because the tenperature rise of

the firstggyy 2% SHO RRIRS SBPerDI¥e: AUSP At 35) NeRihalBDSBE RbéHA RWet-NR
second aiﬂr&% 3thtﬁg) c?rgp In 1r el g??rve hum cPiqty@?gn beaﬁ}kejl dlow 1In gddi tion,

o AP P TS ML 3 IR s
lower-left flow path (48) and the third lower-left flow path (56).
The second upper-right opening (25), the second lower-right opening (26), the second
20  central opening (27), the second upper-left opening (28), and the second lower-left opening
(29) are each provided with an opening/closing shutter. By virtue of the operation of the
opening/closing shutters, the second upper-right opening (25), the second lower-right

opening (26), the second central opening (27), the second upper-left opening (28), and the

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



On the other hand, when the anobunt of noisture adsorption in the humdity
adjusting 5 side passageway (85) increases, regeneration air is forced to
flow, as second air, through the hum dify adjusting side passageway (85).
As a result, noisture present in the humdity adjusting side passageway
(85) is discharged to the second air, whereby the adsorption el enment (81,
82) is regenerated. In the way as_descri bed above, as cooling air flow ng
through end adboiost istate.cl dwsht opeapingglosingp)shutter sgnstiteies dl OREIIAGEILSHE
operation, mxed air (RA+ OA) which is a conbination of roomair (RA) and
out door @aiechdfiy). i s used. As a result of such arrangenent, it becones
possible to efficiently cool the adsorption elenent (81, 82) and to prevent

the occurrenp Qfo R UaMRIREE (146 O RN hrrargdMnDh fedtGAT k&I BImEAT tNGhIYPDE 15
During the hum dification operating node, mxed air (RA + QA nade up of

an' 1 naooPt ke BT EDIRTE ek it B GY).' SRSy G WRPIGER | Oy

is activated in_the humdification erati node, m X air. (RA + ,

i e.,a damBemEB) Srdiggosed torhs HEht BA Q%&’“&B%BW ﬁ?irf‘Per( 18 4‘@‘&{55‘%% e)nt 0
the inside of the casing (10) through the air supply side jnlet (13). 20
The i xedefai The reary dampers (33v74) ate disnasediinasuch wrepRtion st thelireweetdsi Sy air
and regeneration air, into the first upper flow path (41). On the other
hand, whemfidegoationsd7S)chaee iyetht alire¢tas) ofi the totd peativah platsd@hi In gddjon; thet aken
into the inside of the casing (10) through the air discharge side inlet
(15). Theoth8odBniers (TBAY4)f drewirangd shiéH Gibt @y robieaihileRig ihoatmchwizbbpthi on
air, into the fifth upper flow path (61). 37 Furthernore, in the

hum di 11 Gl 80 RFOA AT U iHeabihIBakbPMa@LpS are carried out in the

refrigerant curt, '1n e regeneratlve heat exchanger (92) operates
as a,gondensgr and e finst,,.cooli C 3 S .an
evap(l)ﬁat or. P8 é\?r]{glg%ihev\tgiy,g pﬁgﬂr%é]]tb%ﬁégﬁn{m;} ﬁ%\?\%@ﬂa atrﬁtg(ﬁ{s@%%nnggol i ng
heat exchanger . 94% in the 5 humdificati o%ﬁerfghi ng_ nod 1 Andb t he.

humi di fi dRpfeshing @R APpeigsAdcRand e loWer space.c 3 AT HEPAATEr ST Es Spages 18
performed by repeating first and second operations _in alternation.

Ref er ri ndurtkermliyjdeds by, the 1bird iaﬂéthWHbf‘&@li}’dfﬂ“H’ferst e ﬂdh‘ﬂ‘iof‘iiéeét jegHonspeltat i ng
mode wi || be described. In the first operation, an adsorption operation and
a cool i ngthepevads, alivifionaltyhfored on thdsiggtpsi'd@nf thecthisdtrofagy Yampes (@4) piccad out
whil e a regeneration operation for the second 10 adsorption elenent (82) is

carried Qpper-difdathfurthampss-right fide phily G8) apkaddwensituated, Faurthulowar-figktd | n
t he second adsorption elenment (82) and the adsorbent of the first

adsonpti eRweLANEEY). (SldppeAsiAlbs, YRk @ruppenedntral flovd ethi(68) and aloWee situatel

operation, the second lI'ower-right opening (26), the second upper-|eft

orer 10 6 08 LRGN U 8 BB R et e e

(35), ¢ h%a%n?)ierr 9733: gr‘?& {h%lfourth rotary damper (74). Divisionally formed on the left side of the
fourth rotary damper (74) are an upper-situated, fourth upper-left flow path (67) and a
lower-situated, fourth lower-left flow path (68).

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

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

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



opening (37), and the third lower-left opening (39) are closed in the third
partition plate (34). An upper half portion of the first right side opening
(22) is placed in the open state. The 4wtched opening (77) of the first
rotary danper (71) is oriented such that it is |ocated 20 upper-right and
opens to the second upper-right flow path (43). The second upper-ri ght
opening (25) of the second partition plate (24) is in the comunicating
state. | nenttal posioat establibles sopwrtnication bapyeen theythird wrpescemtad omepath (83) upper
flow path (41), passes through the first right side opening (22), the

i nsi de ofnd He burthtuppatanyaldiewp eath((5)., Thethirslaqpedaffppeaning @8) opéning ivat h
(43), and the second upper-right opening (25) in that order, and flows into

the 25 thj ﬁ?pé%ﬂ@ﬁrcbfﬂegbﬁatms%! RituriSation betwidgnARe thadarppbalett fw patt (S t he
fourth right side opening (32) is placed in the open state. The notched

opening (7 i r 7 [ =] bdo 1S
ocat oq POTATIppb Rt CoREN (PR e il BHERA AT Bl | *1he
third | ower-right .openin 6) of the.thir artition. plate 4) is_jh the
conmupi c#t _rigWet-iflecorper gqtﬂ(bis%qsachr}mwlfq{@n&eﬁ)\g?ena ,trﬁﬁlﬁilf%werﬁlgé @?‘%\B@ into
the fifth upper flow path (61), passes through the fourth right side
openi ng (3®)andtheefourthleteerdett dlow path (@) r ot ary danper (73), the fourth
| ower-right flow path (64), and the third | ower-right opening (36) in that
order, and fTlewhitduppdrivizht hipedingofd8),- the ghird flowwr-ggbthopSig (3G, sheothird n
Figure 4A, the hum dity adjusting side passageway (85) of the first 10
adsor pt i @eniedlesPRAtng(@%), thé third aﬂmmﬂca) tding (38); And ki tHidr Wweovafy opéngig | ow
pat h (52)_%5 %ﬁél gs@w?th thle third upger?gc]éntral flow path (53). The
cooling 3%55%@%&&@9:%‘0@& (’\ﬁ@darp(ép&h‘%/dclés'ir?é meeer m)’hﬂ?tu@o?Mpe('zﬁﬂa}l dfshé N

u

cg_rmun:c I‘'on wt |tPFthlr per-ri ght ?‘Iowpat 51) as well as with the

2] uPi noPErae. é@lgasé]g&%ﬁ%Eyi‘dﬁﬁ?’e%@%ﬁ%ﬁfﬁ;%&?%??%irf‘ it %@jﬁ?n% S in
. . 15 i hi . .

W th the (B8 i BEAGEITRIPEHIBIS Batl sy brrren sperrRe D o BediubBug ™ o)

of the second adsorption elenent (82) is in communication with th tqf} rd
upper - ceneft aperfing B3P arh eqch3ylowed iR Fvitehsbevesn 2 gemmigting Nete andra S‘PF pat h
(56). In this state, the first air flows, as adsorption air, into the

hum di ty seal¢. uE4dhrapesingél Bingrhet erronetituies 5) opgningielosing stechaidypt i on el enent
(81) fromthe third lower-right flow path (52). During the flow through the
hum dity adj usd ifagts bateitiprpiag €8u)yis(B6yidedvatithr theafotiowogntvai npehings. t Tbe f i r st
air is adsorbed onto the adsorbent. The first air dehumdified in the

humi dist y 8@tk St idei GRni@s@ape 8R)thé W6 sidBtio at fieculddi dpdningpekick éat r al
fl ow path (53) ?gihml t hcgeb%gt %Z? Ealgg?‘nét he sec%nd air flows into the cooling

o100 PoSSHRRIY, | ROV chfofa o PRk PRsbaTeS). GRLIoSuprnt g 1
opening (33) opening on the left side is a circular opening which is formed at a position
corresponding to the fourth rotary damper (74). The fourth right side opening (32) and the
fourth left side opening (33) are each provided with an opening/closing shutter. By virtue

20  of the operation of the opening/closing shutters, the fourth right side opening (32) and the
fourth left side opening (33) are each allowed to switch between a state in which only an
upper half portion of the opening area is placed in the open state, and a state in which only

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

shutter constitutes an opening/closing mechanism.



39 through the cooling side passageway (8G), the second air absorbs heat of
adsor ption generated when the water vapor was adsorbed onto the adsorbent
in the hum dity adjusting side passageyqy (85). In other words, the second
air flows, as cooling air, through the cooling side passageway (86). The
second air, which has robbed the heat of adsorption, 5 flows into the third
| ower-central flow path (54). During the flow thr h the.third. | ower
central fl O\Plﬁét%a’(lﬁi‘?r}neldk@t‘g%féﬁiiﬂ?%r? %E%%P%Wrﬁgg'ﬂ“{ e l?(gﬁ’éﬁglﬁé’tap?}e heat
exchanger (92). In the regenerative heat exchanger (92), the second air is
subj ect ediX)arhaatprxcheated fifilt uppeeflowgethadl) andia kyeassiisatpd diftholower flow
condensation of the refrigerant. The second air heated in the first

adsor pt i agthel62)TeMhe (8ih) uppee fiblvepatie gex)ds drdught heacorhfueicetiomgath rdidjioors

i ntroduced, as regeneration air, into the humdity adjusting side

pasSage‘“@e!acég)g)thé’fdirtd?&héfy“gﬁ%h%iﬁﬁf pI)! OB fRERpRRE 168 Path (1) Eherobidedl dithy

adj usting si passagewa e”adsorbent 'is heated by the second air

and, as a resul er. Napor..i s..de : t:

o dsS "t AR edtsiEces Oesie SEERGE HETIP R BRE RO s BB e
adsorbent is given tq the second air and.the secqond air,. is i.dified
accor di ngpylmumfétl%é’ﬂﬂ’dthﬁi1P§995rﬁpﬁﬁefl?ye&‘ei‘W fW@Fysﬁgﬁﬁﬂt?e&cf%} piﬁ%ﬁﬂg}lg\a@rnt
(82) flows into the third upper-left flow path (55). The third upper-|eft
openi ng (88) pash (62)ds pruiviced ittt art aivpuppiiafes (93ugnd; assepond epoling heafE*elanesly
state. The notched opening (77) of the fourth rotary danper (74) is
orientedg#ch that it is located upper-left and opens to the fourth
upper-left flow path (67), 20 A lower half portion of the fourth left side

openi ng (%@NNﬁﬁdomel’ONhe open state. In this state, the second air
hum dified in the second adsorption element (82) passes through the third

~left f : ' 5 K i th
upper ot 1 TRPER Berrddin of B o e ey (74 . and
the f th left sid [ 3 i L. , : [ h
i1 h T o e pinsie, Speayon of Bt Py erBd Rl FRFSHIRT abheihy ol 27

flow path (&), the second air passes through the second cooling heat
exchangerdesgibed mgre pastisulafle no refri gerant is flowing in the second
cooling heat exchanger (94). Accordingly, the secgnd air just passes

t hrough the Befeuing toigune Oheatireascofasiferrticnair 1§ Howingethroush eﬁﬁ‘@“é‘é’éond
air neither absorbs nor 5 liberates heat. And, the second air heated and
huni di f i edjptag eisletpasagehay (85) and astrpph of sbdingoit isdloving yhrangh the wabps i ed

i ndoors. The second central opening (27) of the second partition plate (24)

is inst hesid@ﬁg&h}bﬁéﬂr i(86) inttBd dsoffiRnredéndie (SNEANI Mogthis7stitephoishee sentained
rotary danper (72) 1s oriented such that it is |ocated upper right and

opens to_ihhﬁlesgi;gemio PRETis CRIREMBE Jrk@WhdaidBorbéht (#5Ihe Ruhidi®r adjadtingpsidé i on
of the first left 'side opening (23) is placed in the open state. In
passageway (85). As a result, the adsorption air is dehumidified. At this time, heat of
adsorption is generated. However, the heat of adsorption is collected by the cooing air
flowing through the cooling side passageway (86).
20 Here, if outdoor air (OA) is used as cooling air, there is a drop in cooling effect when
the outside temperature is high. This results in a rise in temperature of the adsorption
element (81, 82), thereby making it impossible to gain a sufficient amount of moisture
removal. Especially the temperature gradient of the adsorption air from inlet side to outlet

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

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



this state, the first air dehumdified in the first adsorption el enent (81)
passes through the third upper-central flow path (53), the second central
opening (27), the second upper centralyflow path (45), the inside of the
second rotary danper (72), and the first left side opening (23) in that
order, and flows into the first lower flow path (42). 15 During the flow

through the first |lower flow pgth (42), the first air.. S t he
first coali(Rd)reHsedeAsI0RHBS AIT( 8@)‘?3‘??{) WRLTPS P%t‘hec%éf"ipﬁ‘ggﬁ@gt‘s éﬁéﬂ?ﬁ%ﬁ%r

(93), the first air is subjected to heat exchange with reifri_gerant, and t he
refri ger asta resulthespeailly tfer tempensiture @radiemi oo dniek side fte ouilet side dearpasss,y angd
evaporates. Thereafter, the first air passes through the air discharge side
outl et (RYetRNHaliifg Hippsditle gegainutsiffmient adOuRe enaistg remowlgure 8, the
second operation of the hum dification operating node will be described. In
the second re3h MR ; 129 heQREd aé t&dlingnir. alncaditiong capkitiated air f or
the second ﬁgf?%‘%‘?%hr@e%gﬁ% téﬂz rbare carri ec?%out whi | e agregenerati on
operation_ for the first. adsorpti t L h8dir0 I cher
vordes i ACOReoUETbna Splef ERER BBk SR cei b oo E D Sinec e o
el ement (81) and_the adsorbent of. the .second adsorptiaon t. (182)
adsor bs Witk conglitipned aiyCA), makes Eé@éﬂ@eoﬁé e[f‘% ,rquoﬂeel%réei%ﬁgfhp e -%Zght
opening (25), the second | ower-right opening (26), and.the_secon d

| ower - | efcbolepdyiaiglownin temperateredhan the rerm &Y, hercopling Afeqt 4y Eﬂ(aﬁa‘j.
Furthernore, the third |ower-right opening (36), the third central, opening
(37), andotahfurihli eckentppheretyeitakogenipogsi$lagy gaiw acuficienti amaung of Hpeigture
partition plate (34). S An upper half portion of the first left side

openi ng (¢Rbvdis placed in the open state. The notched opening (77) of the
second rotary danper (72) is oriented such that it is |ocated upper-|left

and t ot ey nix@f tairf (A7) conThiRatiRCcsmd RARF t
o e el o ) 7 oot

partition plate (24) is in the conmmunicating

state. In this state, the second, aj Whi ch : j he dikdaibe UPPEr
flow pat tpnd 4qytdogy plis %HPS?P&H‘SF%% #qorh\sqg af];fo '[I’}'g?'fl M;{ngef 5%:(%% ?25)% the
(47). ancit sRadgoaERRzBGS POFE Tegeradt (38 DRI S 3 Raepofiztigh of o) o

, an s at” order, an en ows
into the third upper-left flow path (55), An g}g)ﬁ rrfpalf ortiaon of trpe
fourth | efit BAHancopadeercpiy 624 issussd 4 gecling he™! 336 _eé?r&’[e .m@]‘ﬁé’aﬁ‘b‘i“é%éd _
opening (77) of the fourth rotary danper (74) is oriented such that.it is
| ocat ed Iwith oeferentetd FigudesopdnsFigoret hds # siparam| sehwpatically 1HysHRFPS PATICES) .
The third |ower-left opening (39) of the third partition plate (343 isin

t he CGMTUKNG@4H RO s€donl Partitiontphits (1) ahdthetthied partition plate, (3whinghe paseng 18hed
into the fifth upper flow path (61), passes through the fourth left side

openi ng (?%UmmﬁéggsfopﬁmmGMmpEary danper (74), the fourth

| ower - | ef ow pat and the third |ower-left opening (39) in that

order, and then, f ltﬁ%eﬂmﬁ;}ﬂit‘#ﬁﬁoﬁ r&g&qtiﬁ%’_\‘iﬁfde,zguth%rtaif (O%) PREuBSKied Ahdt he
time of swtcnin romthe tirst Operation to the second operation, the
first then is supplied into an indoor space while heat of adsorption, generated in the adsorption

element (81, 82) when dehumidifying the outdoor air (OA), is collected by mixed air (RA

20 + OA) which is a combination of room air (RA) and outdoor air (OA) and then is
discharged.
As shown in Figures 5 and 6, when the air supply fan (95) is activated in the
dehumidification operating mode, outdoor air (OA) is taken into the inside of the casing

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

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



adsorption el enent (81) and the second adsorption elenment (82) are rotated
t hrough an angle of 90 degrees (see Figure 4B). And, as shown in Figure 4C,
the hum dity adjusting side passagewayyg 85) of the second adsorption

el ement (82) is in conmunication with the 25 third Iower-left flow path
(56) as well as with the third upper-central flow path (53). The 42

cooling side passageway . (86) of the sec rpti,on el enent. (82) is in
comuni cair idisehaige an (39) inagtiyatgdpmixed it @fa&fgégt“ﬁ“%‘éf Cé)énr[ﬁ%qt1o§1ac§ r\(/)vld) Iﬁh t he
third | ower-central flow path (54). On the other hand, the hum ifﬂy )

adj ust i ngir {RAY apd samdpenair ((B'9)is dikenhigtdf thresns%gﬁth@tqaangéﬂ%@fﬁuggg §affs in
comruni cation with the third lower-central flow path (54) as 5 well as with
the thirdisHpRge sitik ahbt (5P RAkIXel 2l) (RAThO AW s) gs sicded paseagesrnsti(8s) of
the first adsorption elenent (81) is in communication with the third

upper-cegs&ﬁiﬁ il S R ARThir e Blelfittupifet Noweci(bir d | ower -right. f1ow

path (52 ate, the first air flows, as adsorption air, into the
hum dity adjusting side.passagewa f d i nt
(82) 1 om ¢ HEeiiRers) GURPE iy (e poaisaer pabind FeRR s ARBGRRY PICIS, BEE

the hum dity adjusting side passage 85), wat.er. vapor, contained in the
first ai caiiedaubortbed aa%rémt%@uad%’}‘\,@ém(hf” ef#‘?’%?e*’iﬂ‘"h&B%ﬂ d)?p%éa&l n the
hum dity adjusting side passageway (85) flows into the third upper-central
f1 ow pat s (358)ndehdearantii the se¢dnd coobiogdeni exahpeges (Phk BPYTAES @SN NGPRLRE:
passageway (86) of the second adsorption elenent (82) fromthe third

upper - | efdiatbd QuotRat tvay 5k reffperamgflove if thenfitshicoolgly 1t tehehapgen (BY 1 itlepe
passageway (86), the second air absorbs heat of adsorption produced when

the wat eryekaRRfindagioRtiRIMAE Mete0 ARe, Adsienbeidifitation upetuting dndde efiffhasti ng
si de passageway (85). In other words, the second air flows, as cooling air,

t hroygh t he..cool | LAe RIS esHdl efationhincdkteha@sionobbed
t he ﬂgat C8fld1§§§sﬁ8k%?P%@gf%wﬁwgﬁg%% f?}ggl ower - cedr?t ral flow path (54).
During the flow through t third | ower- : ;

second air éﬁa&&ﬁ%&gﬁ%ﬂbﬁ ﬁfég%%eé?v*’g‘%“. %Hggg\{u@b(?ﬁggn%e%géwﬁe ‘{vﬂg
regenerative heat exchanger (92), the second aj.r is, subjected t.

exchange bgidencribefly ilpghefifft QRsERtOBsH} ‘ffgo??é‘ﬁf’ OBFrah%Ih e & <9108 08? rabﬁré i he
refrigerant. The second air heated in the second adsorgti on Ieﬂent 1g(ﬁZ)
and the rfegentsogtionelément (8Romepard cobyhile ajregengigtieR gperadorn gﬁé et hg
air, into the humdity adjusting side 25 passageway (85) of the first
adsor pt i afisedpeioR Blen(edi [82) iscartial duiniSthted armtjen sy ndpiringdbe firsy 9p¢raiarh gévay
(85), the adsorbent is heated by the second air and, as a result, water
vaporjsi s glaaeidiaed fin ane e Aldsrptiberlemenn (8hhard theraisment {81 aiserobeshwhile
regenerated. And, the water vapor desorbed fromthe adsorbent is given to

the second a{ined08y tBSadoftRUbtithe §2Bnd 8ddRAstionielement (B2Ylighieperetated he second
ai r hum délillpl e{clinl n ?’he ?i rst adsorption elenent (81) flows into the
In addition, in the first operation, the second upper-right opening (25), the second
central opening (27), and the second lower-left opening (29) are placed in the closed state
in the second partition plate (24). Furthermore, the third lower-right opening (36), the
20  third upper-left opening (38), and the third lower-left opening (39) are placed in the closed
state in the third partition plate (34).
An upper half portion of the first right side opening (22) is placed in the open state.
The notched opening (77) of the first rotary damper (71) is oriented such that it is located

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

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



5 third upper-right flow path (51). The third upper-right opening (35) of
the third partition plate (34) is in the communi cating state. The notched
opening (77) of the third rotary danpejg (73) is oriented such that it is

| ocat ed upper-right and opens to the fourth upper-right flow path (63). A
| ower half portion of the fourth right side opening (32) is placed in the
open state. In this 10 state, .the second aif[ hum'ngibi ed in thethiR}r3 tt
adsor pt i 8 fsepisrvhich hys fawedinte Rheoficsh vpRE iy P (#he Passey HiroyEhd gléﬁh
(51), the third upper-right opening (35), the fourth upper-right flow path
(63), theighnsideepafing (22)1 therinsidovhthg firahyatary (dagiper G psegoadr 9Werrili§ﬁt si de
opening (32) in that order, and then flows into the fifth [ower flow path
(62). DumioROpdthead) ad tHersebatd Tohertight Spdninge(26§ irthapatder, (62)flowshiatas theond
air passes through 15 the second cooling heat exchanger (94). At this tine,

no refri I 1 I8t he second cooling heat exchanger (94).
Accor di ngkﬁf/“?‘%bﬁ%ﬁégﬂc%%ggﬁhr( jz)l'Jst passes through the second cooling heat

h 94), i her.. J LI b I .
Fiberates heat empdtadlrRiiotlirdy i AEEPRE BRinf B APRaRRe oBiiyaty o,
th [ | id tlet (14 d i lied.ind . he. d
cont ral dberolRyed oy (76! SR ror Ja (R 4t Bhraeg ueh a1 aSed

communi cating state. The notched opening (77) of the first rotary danper
(71) is appenigh sdcopenhade the fowsth upparatthiSlosy ppidf63hndhspdHd yrRyer-HEMsecond
upper-central flow path (45). A lower half portion of the first right side
openi g (cpéding $35)| cfake thifd pretiopehts(3) és inl thetcoinsnmicatieg stabe ni thes stater
dehum dified 1n the second adsorption el enent (82) passes through the 25

third UpPRRS &8RE af wWhidVhRAdwddRlo tHeBRE @tpﬁmh@e phthad61)RRsies ghioaZD thet he
e

second upper 44 central flow path (45), inside of the first rotary

da 7 - he {1 rStoaby . S i A t thelfe&kh t hen
ot b B0 o o] G oS (19 et e

first lower flow path,(4 he first .air : ' i ng
heat exc Héﬁ}i‘bhpw(@% Hiﬂf’é’g%‘?er ti‘frgéllp Peri'llsl,g}gt? Bjelggg iﬁ’itl%nﬁgglglgré%gﬁg%g’?%otq %05
refrigerant in the first cooling heat exchanger (93) and the refrigerant in
t he ref rithid appercight fley PalsGlbs heat fromthe first air and evapor at es.
Thereafter, the first air passes through the air discharge side tlet (16)
and is di schEhgkumidity adimsting side hassagsavay (82sefrthe St agrerrtiongiemeny (? dS 11 r st
operation, an adsorption operation and a cooling operation for the first
adsor pt i cjoneherietion (Wil therthird doweredghs ftow pathl (§2)hay wglbae mathi 1ba thiod gpRsrat i on
for the second adsorption elenent (82) is carried out. On the other hand,
duri ng t henfsCOR paNe(sal.i The caoliusdde padsigewag@6pof tha firsiradsorptibn elsment
adsorption elenent (81) is carried out while an adsorption operation and a

cool i ng Oﬁﬁﬁéﬁtiﬁg&nﬁﬁﬁli&h& A6 R A ppBL HEMR iﬂJ\ﬁEﬁHKSI)&E)wealras Wi theekirdut .
t , e

At t hat eat of adsorption generated in t hum dity adj usting side

89 h t , il S 15
Cacond o Pl gtaef) bR REOROR R ah A nyRidy R Sl

such (85) of the second adsorption element (82) is in communication with the third lower-

central flow path (54) as well as with the third upper-left flow path (55). The cooling side

20  passageway (86) of the second adsorption element (82) is in communication with the third
upper-central flow path (53) as well as with the third lower-left flow path (56).

As also shown in Figure 4A, in this state the first air flows, as adsorption air, into the

humidity adjusting side passageway (85) of the first adsorption element (81) from the third

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

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



arrangenment, the adsorption elenment (81, 82) is cooled by the second air,
t hereby suppressing the tenperature rise of the adsorption elenent (81,
82). EFFECTS OF FI RST EMBODI MENT In thg) first enbodinent, heat of
adsorption, generated in the hum dity adjusting side 20 passageway (85) of
each of the first and second adsorption elenents (81, 82) when

dehum difying the first air, is collected by mxed air (RA+ OA, i.e.,
conbi nat fiesh agfthppdehumidifierdn thohusidityrsiusting sidempssageway () dloysyintonthe 5
result of such arrangenent, even when the outside tenperature is high
during t Hérddgiperrcehitdal flawipath GBEr ati ng node, it becomes possible to suppress
the tenperature rise of the adsorption elenent (81, 82) by 25 nmaking

utilization f tHeioteE ahd, thEAecon®Ar fGMEItd thel BREE Sidy HEsshf@rayo86yloptheai r
(). 45 Because of such arrangenent, the drop 1 n adsorption perfornmance

of the adsorption e j i r 1 he
conventi g‘ﬁs la@%&a é?na% @glggtt (sgﬁé"rq[nﬁgk} ea{r}rlggﬁtwg% ﬁ%@?ﬁ"t‘ﬁ?éﬁﬂgr Eggﬁé\%{/h?&ﬁe
adsorption elenent (81, .82) is secur uf fici ent.| | f outdoor . air. (QA) is
oot o afotBLme pingetios meseResy S5th i seegnE it Shasrts BoGSohaBdiiche
conditions, this increases the amunt of heating applied by ,éihe .

r egener agenesathd sthen tot watse vapa@dy adggsbedhente ghg ?‘&Pf}’,en{)ﬁl E‘ﬁé“‘ﬂ‘r‘ Bepgiusting
enbodi ment, mxed air (RA + QA) conposed of roomair (RA) and outdoor air
(RA) is kideipasdageday(85)t Harotberpwbidedthe rsecondraii Adwer asserndiog drs ithrgughhthe

hum di fication operating node, as a result of which arrangenent the anount
of heat i BEolaipii& Padt¥odwag (B6ETRE dédovie aireathictxigisanbiesd the Dpati of adadkptien],
thereby 10 making it possible to effectively perform operations. By way of
exanpl e, i Il ! S4y DES (8 AR tRbligh tRé thirdBMwer-
corrposedﬂgg}grlggﬁnﬁgh?h(lg%pg%égggt?ggﬁggﬁgi ? (OA)@i s used asg cooling air in
the fjirst i v, t.h i i

condiﬁ{)i oﬁ%’ﬁ@?@“’(ﬁ%&% %@%@éﬁ"ﬁ& Al ?&&urtﬁ{%@t} %ﬁéée%%ﬁ%%mﬁ f}{e%tg%%)éan&(%rpgrzgt i ng
node enhances the cpolin rfor ce of the.15 adsorption elements.(81,
82) and #%%F&?@%W&J@ﬁ‘?g’&ﬁmgea@r §Fi sgepndal Bt gt 1o 35‘? SR Wit
deteriorating in their adsorption perfornmance, Especially in the case where
condi t i omefrigenant gndmpserbs heas @f sandegeation 9f therrefriggeankdsor pti on el enents (81,
82) are cooled by air nmuch lower in tenperature than the roomair (RA),
wher eby t he Bosecond pieheateddpabe 6ifsttadeorptieroelomenin(8d) eng thesreggeratyp)hepts
inproved to a further extent and it becones possible to prevent, 20 w thout
fail, thexehapper (92)dsdntpddued petof the namddityl wdjusting lsslegeassagawap (8D ohdwt of
adsorption during the adsorption operation. MODI FI CATI ON EXAMPLE OF FI RST
EMBORK VENIcofa 4di8rpiion eflerért BBA n QA .hudiiditypadjuesng tidefpasiaxewgy @85)r dem ai r
(RA) and outdoor air (OA) at a predetermned mxing rate according to the

t enper at %B?or%ntﬁg'%&%tg? :%keglhé séd3Ml ANghd23s Tah‘gseﬁlﬁ WPRERYAPOE i0desbMRd THimblaRy ai r

(OA) may be use performance’ can

a

adsorbent. In other words, the adsorbent is regenerated. Then, the water vapor desorbed
from the adsorbent flows, together with the second air, into the third upper-left flow path
(55).

20 The third central opening (37) of the third partition plate (34) is in the communicating
state. The notched opening (77) of the fourth rotary damper (74) is oriented such that it is
located upper-right and opens to the fourth upper-central flow path (65). A lower half
portion of the fourth left side opening (33) is'in the open state. In this state, the first air
dehumidified by the first adsorption element (81) passes through the third upper-central

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



46 adjusted by varying the mxing rate of roomair (RA) and outdoor air
(QA). For exanple, in the case where outdoor air (QA) is used as cooling
air and the cooling air is heated so tyjat it serves as the regenerating
air, cooling performance can be inproved if the tenperature of the cooling
air is low, but on the other hand the COP falls due to the 5 regenerative
heating. On the contrary, if mxed air ( + Gonposed .rqomajr (RA)
and out disidefithg tomyth; r@éﬁﬁé dempsid7¢h é“‘i’nﬂiﬁRﬁt]“P i‘}iﬁ:s‘ﬁ% ggsl}lp%@%f)ﬂ% ﬁ?t Praeﬁt ai ns
a bal ance between the cooling performance and the regeneration efficiency.
| n addi t aedhflows into e fifth laiwer flowxpath @2). as a result of mixing of roomair
(RA) and outdoor air (OA) at a predetermned mxing rate according to the

t enper at ur e ridghtfie POV ThidhgRithe ifthlovaerdiohhgath ¢ep)ethetflisterinfasicsdhongistiepl y
air (SA) may be used. Also in this case, substantially the sane effects as

those ob ts@éoﬂgg:tom h(% tg%xgﬂa)ﬁh]ag??ft E}A{h% s%@(gndb&ﬁ)‘ﬁ?l% PRatl %hmg%fo?)ﬁg?g firgt

t enper at ure e roo (RA) and the outdoor air
bt ai ped. . Furth , h | i ir, . ' i Xi
of 1 obm s PRk g Teat rsbies iy e 4l bbar AT R b, Shadl 2 1O
di to the hum dit f th ir 1 RA t hun di f th
ot door i Sscay debymisissen catied pnes b R Sl e o S kB SUFUALIRED so-

that it serves as the regenerating air, regenerative performance falls if

hi gh humsdpgliedamdoors used on the regenerative side. On the contrary, the

af oresai d arrangenent enabl es regeneration with humdity-controlled air,

t her eby makiTwe kdcoR@Ssiplt-Rft opatimpr(28)s of ke decndi panitge patat(@4)eis in the

performance. 20 EMBODI MENT 2 An air conditioning apparatus according to a

second e@?@%ﬁdﬁgd%ingfstétge PHeLABhed B?@mdg P17)i 6F MeOeLatRr rofhityNddrgger gdBP st i on
, , e

el enent s perforns a so-ca batch operation, and is so

consgpuc tO?ﬁH%ﬁis'é% HREY M 1S ﬁ@{@—?%fy ﬁ%ﬁ%ﬁ’éﬁ%[})c e Qe RbEL AN pAPEAL | NG

node "and a I cation operatl ; arrangenents are the sane as

25 the fiyst enbodi ment.. Th i r. condi tioni,Rg. appar.at : t
enbodi rrerﬁ?qv‘éerélﬂﬁé’op&fm of fhe g@?#e& € ?%ené{@g‘:z? ?%R{ﬂ% (?pﬁgss}fg%iul&]ﬁqgllsg fage;ﬁk on and
hum di fication operating nodes, an outside airf cqol [ ngt i),gerati ?180 rrﬁgﬁa in
whi ch outsdessd 2, whichayas tlerved duhef the spcond apsarpiiRn slsmeA82), passes thiough fhe
addition, in the air conditioning apparatus of the present invention,

swi t chi nghioétipperret flow pathdS8);, she sagonthupperdelt onening £28) therserendounrspisfished
with the 5 adsorption elenents (81, 82) fixed in position. As shown in

Fi gures Ibvapathi@7), tieinside of drecietorahiotayy dpmaeat7ds afl thdErspledbside openingdi ment
has a somewhat flat, rectangul ar parall el epi ped-shaped casing (10). The
casi ng (1@3) AakaRFderi shdalifid in@tht Grit hewéripvapab(4®)i on el enents (81, 82), a

single refrigerant circuit. These adsorption elenents (81, 82) and the

refrigerant ﬁiufiﬁé’ e A6 tl?rbﬂgﬂ e firSt lower flow path (42), the second air passes through

the first cooling heat exchanger (93). At this time, no refrigerant is flowing through the

first cooling heat exchanger (93). Accordingly, the second air just passes through the first

cooling heat exchanger (93), in other words the second air neither absorbs nor liberates

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

Referring to Figure 6, the second operation of the dehumidification operating mode

will be described. In the second operation, an adsorption operation and a cooling operation

for the second adsorption element (82) are carried out while a regeneration operation for

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



10 construction to their counterparts of the first enbodi nent. As shown in
Figures 10 and 12, the casing (10) is provided with an outdoor side panel
(11) which is a nearest side panel, angh an indoor side panel (12) which is
a farthest side panel. An air supply side inlet (13) is fornmed to the right
end of the outdoor side panel (11). An air discharge side outlet (16) is

formed to the | eft. end of the qQutdoor side pa 15 (11). On e ot her
hand, anaHiif dehymidified; 'Béh%ﬁ?qoég a@iqythrgelpg}eﬁg&% @1 ﬁh%%%)@?mrﬁszﬂfs ?98reﬁer of
the indoor side panel (12), and an air discharge side inlet (15) is formed
in a | owshilesinulzoensty the absebémdbthe fisitordspratien element, (8) isgegeneratasur t h
partition nenbers (100, 120, 130, 140) are disposed sequentially from near

to far side mndifien RUsk 3econd Operafibs, thekeddndrowpekdght @peting (2Bsiege(dd) is
partitioned 20 front-to-rear by these partition panels (100, 120, 130,

140) . Th%%fzaq::o?eglﬁéygzg dolereUeganr gﬂeg_gefpg)?glgné 133) #R1608 i thetseBGHdt i tion

menber ( Into an uppg -situ first upper flow path (171)

and a_l ower-sit uat first |ower fl.0 . (172) . The fi . f1{.0w
pat h £ 17 B5rrnsa GO (bdermitiihe R AR fing (A3 the Blrd RREH AL, |

di scharge side outlet (16). The first upper flo t.h (171). 1s .25 vi ded
with an &Penigg £3¢)ap ﬂwatglrédewera(?& epeping3I) a1y &Iﬂ%aﬂgéée H&‘@h@ﬁf@éﬁm Bé . The
first 48 | ower flow path (172) is brought into conmunication with the

out door $pHce by the air supply side inlet (13). The first lower flow path
(172) is provided with an air supply fan (95). O the space defined between
t he outdoor &ha@p@andl pdriidh cinhe fitse 16ft side qpaning t(R)nis plavedbe the dHEA) statan

encl osed space to the left end serves as a nachine room The conpressor
(91) of the fRldcd9Siealte €7 Ofithe isScofl SBRFE HainPet (T2) TR GhienRd rspeNthathie if i r st
partition nmenber (Q%O)tgi gw?rade ?JS of a ﬁﬁfst r@i QW-)front partition plate

(101}, a léda][e%t lglv?xfi%zt;dfn(a;btp]gﬁﬂotth% 52Bn®|Rbee-16L - path (f4ib)' SThd 804 Rwdeleft

partition plat Irst Teft-side partition plate (105), and a first
m

vertical partitiogn plate (103)...10 -1 hefli I . - f t jtion
plate (1 m&ﬁc(b%ngpfffer §et°gp‘gf‘%aft¥t'r°8n?ﬁg%g(rz? f tlslt lic}lnt}%ﬁ é‘?’é {‘}l‘g%“ gstggéhagggﬁ% i ke a
vertically-elongated rectangle.(longet than it is w.de) having | on si des
and shortcémr@%"th‘@él,ng\ﬁ?é%éi‘ﬁ BstcH ’I‘ﬁlﬁgléﬁlassaageﬁ é"tgl}BgtﬁéﬁtquFW °§spﬁ%bg‘§{)as t he
hei ght of the casing (10) while each shorter side has a |ength of about
one- f our trasssf thrhegh thedirst| lefiistderppening 1(23)c theiipgidg althe sqgead rotagt dampeR {73y ont
partition plate (101) is standingly arranged to the 15 right of the casing
(10) in shebecond doveeatlefd Mlomhpathi(48)r amdsthe aeeinddbwei-teft dapening (2¥oiorthati atderpanel
(11). The first left-front partition plate (102) is standingly arranged to
the hgft Mf flhe i6RIhOGird18Wei-RASUSNpSh(SE)t ation that it runs parallel with
t he outdoor side panel (11). Each of the first right-side partition plate

(104) and t hﬁnfug:ggtt hdl€pdriish B¢ tRAfolith iléflf‘ siBk ¥penihd @38) ié plasltpiete lopke state.
n

vertically-elo ted rectangl e having | onger sides and shorter sides 20
wherein ch | I i Lall i ;

casi ng (T@fﬁ“ﬁﬁ?gﬁ gﬁhgrﬁg%gﬁﬂgﬁéﬁ?%?%?(%l h%gﬁngﬂEE%??Fioﬁﬁgﬁéfgc%§g4)
situated on t near side ches w | ef tSi l-Qnger . si irst
right-fr d%Pé’%E?%t i}“‘?J’i ‘%B?“i)goaﬁ‘&mftt"i'g'ifp%‘?iéa? ﬂ8wf ﬁ""tﬂi féjﬁi g}ﬁ]teg@f 4 éb%eg'rlg’ft t"}:’%ﬁ" | ate
(104) is standingly arranged so as to be oriented orthggonall to.the first
ri ght - f r J@8) phthe ithirbpargitian glate (3d) is infhe comapnicalpg stateqdn Sois cPPRIRIGEINE o
(104) is provided, at its upper 25 portion, a first upper-right oEening

( 111)20andstate, thesedoad apy whiakelhs flawadtisto thadifthoenper aw patlf (613 passegghrough

| ower-right opening (112). A longer side of the first left-side partition
pl ate (104 fourth bificsidopeting (33Y tied teideaifche Soustht totary rdagiper §14)ethedhogeh si de
of the first left-front partition plate (102) and the first |eft-side

partition, DleAid ich? phthi @75 LAd By upperadl efer irPtheeorder, @id 86ws into
ort hogon;lfﬂly;? te? t helrbfi r(stfl eft-ef rcr)ntuﬁ%arlrti t?%nﬁgp at)e (102). The first

| eft -side rtitiaon, pl ( ) is provided, at its upper portion, a

first upptgg-?lvre‘#lfppgf)lee%ﬁ%‘gﬁqlﬂf(%ggnd is further provided, at its |ower

portion, a first lower:left opening (115). The first vertical.partition

plate (103) A& té‘h&ﬁﬁ’d"ﬁ switching gy e ‘-%%’8?{5%% HEctes 8pe('%“g‘er“t‘et ﬁgﬁ i t

is long) having | onger sides and shorter sides, wherein each |onger, side is
25 adsorption element (81) and the second adsorption element (82) are rotated through an



substantially as long as the lateral wdth of the casing (10) while each
shorter side is as 10 long as the shorter sides of the first right- and
left-side partition plates (104, 105).33The first vertical partition plate
(103) is so arranged as to be oriented orthogonally to each of the first
right-front partition plate (101), the first left-front partition plate
(102), the first right side partitjo | ate (104), .and . the first ft-side
partiti oAngle &f 80 degnsys (set,Bigpye 48). v%‘?c{] iﬂgeaﬁurb‘gh iaafuétﬁn%)’flg? Basfi%ayi(ég)a‘f fs posed
at a level corresponding to the mddle of the height of the 15 casing (10).
Fur t her mtitessecoieadsprpsipn ekentent (42) praintcominymi¢atian avithithe thisdsloperrlatifdey path it s
portion situated on the right side of the first right-side partition plate
(104), wisd) & Wélr & with ghy thrdnippeatendfai flowgpafil (53). die coslifgisitibipasspgesvayded,
at its portion situated on the left side of the first left-side partition

plate ( 1&?(%)’1%\%&1,& Qe&nﬁiah%dpﬂiﬁf BleM@ht ﬁ&‘j"is BPESHMAGNiCAR) with tseeaacdipppPRR- 1 i ght

fl ow pat a secon ower-right flow path (174), a second 20

upper-central fl at | 75) .., a,.secaond. | I t , a
seeond ubiser ererEIRoNA b 1P 19 R AR R PR BRLChockiR, | 5
are formed divisionally in the casing 0 he first partiti menber
(100) . Mbhe hupmidityr adusting sidg, pti?ﬁéger"fagh(sgi i‘%‘fég%;fﬁtrfth S’P‘EP?‘QP ‘*r“&‘?ﬂt-@?)dés m
partition plate (104), the second upper-right flow path (173) is fornmed
above t heofimsicatien wWithathe plird fowieoaensrah flew( agts {541 88 WeH s SaHuhg thisdeRRer ght
flow path (174) is formed 25 under the first vertical partition plate
(103). Betghe€owtpaeh 51).5The i@iing Siddpapapewiyi (36) pf the dirst aggorptiouylement (Bhe
first left-side partition plate (105), the second upper-central flow path

(175) is;f f BBHAmARRYGor RRhfthé a{irdvgféiei{éahrmrow patprsPadsavell 440ah thachitde
second | ower-central flow path (176) is forned under the first vertical

partiitio At e ( the left side of the first left-side partition
10 2et ARy k3 hn o

plate (1 per-left flow path (177) is fornmed above 5 the
first vertical partition.plate-(.1 d I o i Lawpat h
(178) is for%éapsﬂﬁ %‘?’nf'h@%flferf((" 1\92}?’1% is@a’tl%gﬁftlsfﬁcgﬁg%lag\tﬁggo(étg%&l The second
upper-right flow path (173) and the_segqnd upper-central fl h 75)
are al | ovisEnidisy adinsiing ¥ ?BaWQWaé(a@ﬁ) 8 ﬁ@rseﬁ dt‘ﬁ’éo?pltlf)gtell%eﬁ]g%ﬁ?%%} (t%epeni ng
(111). The second |ower-right flow path (174) and the second A.O\Mer-cgntral
fI ow pat ithird yerted flowapatlouse). t Susantheitoxr dhrguel te BEMEE RIS | 1 st
| ower-right opening (112). The second upper-right flow path (173) and the
second | qyesageivain(85)) wavepedpor (dritdnecimetha firspwizds adsothsdeni bapasafbanh Ehgh
other by the first right vertical opening (113). These openings (111, 112,
113) @ e pRemedeRngidsiudtinhle hesptst ddnatiapaifenpbaigesan B Hlowsdn® thhitind ar e
swi tchi ng nmechani sns. 15 The second upper-left flow path (177) and the
second u ef—%@rﬁf'a'i ﬁbwfﬂaﬁi/‘ﬁs@?th (175) are allowed to communicate wth each
ot her by the first upper-left opening (114). The second |ower-left flow

Comuni cat o it 1o S4B B S REbRE R ol hiode Baptlhg AObusSiuy (B0 HE
Z?‘gogfll g\a%g(rnﬂ({)g ta%ﬁ% gﬁ‘etélrt] (621)7f¥3m ?}E]edthgr}aeupsla%rqf)eﬁdﬂcl& \Q@{h‘(lsgit DMitQé’thféeﬁJQV (178)

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

20  generated when the water vapor is adsorbed onto the adsorbent in the humidity adjusting

side passageway (85). Stated another way, the second air flows, as cooling air, through the

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

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

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



20 with each other by the first left vertical opening (116). These openi ngs
(114, 115, 116) are opened and shut by respective opening/closing shutters
whi ch are swi tching mechani sms. Neithey4 the space between the second
upper-central flow path (175) and the first upper flow path (171) nor the
space between the second |ower-central flow path (176) and the first | ower
flow path (172) is partitioped b he first partit.ion, nme r (,L100). .25
Accor i i {1 TokaeEYa e AXEBEE L) e St A SYUisad FORGE axtiaped wit
communi cates with the 51 first upper flow path (171) and the second
| ower - cemndfrigérafitl amd apsarbs iea? of candersation pthesefgaiaskt es with the first | ower
flow path (172). The two adsorption elenents (81, 82) are arranged side by
side in a | afrrsatorddou heateteianhd fseoskadsorhtipareldnidno (82)mnd ere ei@@yatamdiesthe
third partition nmenber (130). Mre 5 specifically, the first adsorption
el ement g@&)angérd@:zépgs Jdfcddn st t@Bheratitsh tahe i8RC anrd h@ﬂﬁd&fgfl)taﬂjggt)i@ RNt

e )

(82) is dispo the left. These adsorption elenents ( are

arranged in_paral i, such ' t] h thei .1 [ : t{.udi nal
i oot omeeBRT RSB R e PR bR O RARARY st BE R 1D
addition, as sho in Figure 11, the adsorption.elenents 1, 82) are

di sposed pﬁﬁa%?}’@ﬁ’m@ﬁ’éh? 5‘%08??“{ ﬁaheatleﬁé’ly rtﬁ%ﬁ og&agdaeasaslzbreéélgh\mtgrr {Lﬁpgr Phombi ¢
shape as a result of rotation of a square shape for_ an angl e of 45 degrees.
I n ot her dessrbed fromethgchdsenbentonlneptbereords( e adsonbeny is rggenerjed Thesvater
orientation that one end-surface diagonal |ine of the adsorption el ement
(81) is sm@pdrdesabedfrvin the adwarencfpwsdbgahewittsthe Serad diraipomthle thirdveppsf- t he
adsorption elenent (82). Furthernore, the regenerative heat exchanger (92)
of the refdh Aewath @ycuit and a 15 switch shutter (160) are disposed

bet ween the second partition nenber (120) and the third partition menber

130)4 Th ' - id i it €.

(120hg, T PRSRRERES 8y P D00k B i o st
bstanti ally.th .t h ) fl oo

e L TR e 90 MR bt
bstantial |y hori tally bet the first ad ti 20 d

el e A e 35 ) o R0 )

exchanger (92) is disposed on a straight |line that |inks together an end
surface qomiay ofpthe fonrtl rightt sidejersning GR) &1 Rlaesdtintha premefatsn 18 4bis state he
center of the second adsorption elenment (82). And, air flows in a vertical
di r ect i offirstheindehontidified eye seenil wdsdrptien egwhutr(§2) passEs throwgle thothird HpRFuL t er
(160), conprised of a shutter plate (1&) and a pair of side plates 25
(161)15 CQuesfriltfidvepath @8),tthbithigl tathhobaing BMhthef fothk uppelecapiral Bew (phél) i s
shaped |i ke a 52 semicircular plate. The dianeter of each side plate
(1Gl) is @opshenmkide!drithd ffrdsry %ﬁmﬁ&e(%b,giiﬂ-th@félﬁfﬁ rightcide ofenirpe(32) in
regenerati vé heat exchanger (533. The side plates (1Gl) are disposed al ong

near - a_nqh%tao'rra%ilgﬁ Bk iﬁ’g{hgg}ﬁg,l%ﬁ%ﬂ}gﬁg%%ﬂ ative heat exchanger (92),

respectively he ot tter plate (162) extends from one

of the side plate 161) to.a er side 6 - ate
(162) is shaﬁ@ﬂng ﬁl?g‘ké" gﬁ%’\‘@dthf)lrﬁgh Ol v?‘?’lé’gg’la(gg)ggie i|%)1)e5tr ?%Egsrsgﬁl’%& et%lf each
side plate (161). The center angle of the cyrved surface of t hutt er

pl ate (16pyondscaplingdgpicexshangge (T p dhe mcafl‘g C?((;]@ﬁ)heébs’é&én%ﬂr{gﬂ E‘Eﬁmﬁ%ﬂ hal f
portion of the regenerative heat exchanger (92). Furthernore, the skéj%ter
pl at @0( 16 isissbiseted tmbeat echadeawith selge@nhanship eratpehaap iothg refsiggiantr Althe
side plate (161). And, the switch 10 shutter (160) is sw tched between a
first stahefirn avhdehontidified and ceslep badses (hiGRh thewarsipplyrsidghoutiea(14)podtis on of
t he regenerative heat exchanger (92) (see Figure 11A) and a second state in
whi ch theygpldd Bostkate (162) covers a left half portion of the
regenerative heat exchanger (92) (see Figure 11B). The space between the

second parti trhg@eé&ﬁbﬁépﬁg%%ﬂg offting R25)! BY Uk BAGKA daRRioREPRRS (24 i6 T Qhe ! S

di vi ded i nto an "dpper r space. Each of the uppér and | ower

is divided, by the, fi d ti I (81 d
the swi t ciouiEdinep) The RoGhe eRTEaal Pofeard R SHEPSadh setenfL °"
specifically, divisionally formed on the right side of, thhgl,ofi r st %gsorpti on
el emsft (8@% thatdt rloeasprbpPRaright aefl opemsrte thgprepod peprr-righ Hopapath (481)3 and a

| ower-situated, third lower-right flow path (182). Divisionally



20 fornmed above between the first adsorption elenment (81) and the second
adsorption elenent (82) are a third central upper-right flow path (183) on
the right side of the switch shutter (4460) and a third central upper-|eft
flow path (184) on the left side of the switch shutter (40). Divisionally
formed bel ow between the first adsorption elenent (81) and the second
adsor ption el enent .(82% is athird lower-central flow path (185). )

Di vi si onlawey Ialfrpastiomat thesfirst Fight| sde opaning @GR) inlagsdcinrifie faeH A3t ol Bisenent
(82) are an upper-situated, third upper-left flow path (186) and a

| ower - si ktags ebk sédohd dirl evkich hasf flofvedwupaf khe( fiBT prdsobstidnasleinenn(8despassésed
above, each adsorption elenent (81, 82) is provided with the humdity

adj usti ngnghgle tl@%ﬁ%’ﬁﬁhi@ﬁﬁho%ga&!’@lﬁq% isBgbnal ﬂﬁ)epﬁﬁﬁtagwﬁﬁg (£) theAnd,

the 5 first adsorption el ement ) is disposed in such orientation that

the hum dity.adj usti [ e\ I,C yH N tdhi.r d
central 3%%%‘9“#’ grﬁxilglﬂ?ﬂ&?\y g@%’ Rgﬁg%) M@ge&gﬁe g@ﬁ’gé{@ﬁ (ﬁhg’%{ mll) ’darfdc;ﬁvxllgrﬂ?%ti ght
flow path (182), and the. cpoli Si assage 8G), co ifates with the
thir dg upﬁ‘ég"L ?‘g%;ﬂﬁenf’}go&kﬁb@ttﬁat(ofg% a'éfgt?‘?kgﬁ ‘F‘toatg’e&jﬁ?%{ tlué‘f"ﬂ)eﬂot"ﬁ% ra‘?éwer central
flow path (185). On the other hand, the_second adsorption el enent ‘é}g!il) i's
di sposed 10 Puring e flom Bweush the firsi dewerlow pathd@z), theajesend g passas thseugdagevay
(85) communicates with the third central upper-left flow path (184) as well
as with thefitshicoolidgohent ekelfangén (9@). p it hhis 1879, noaretrigenant ¢o dbiving i e first
passageway (86) conmunicates with the third upper-left flow path (186) as
vel | as whblihg heattdkichdhgbo(99)- CABEdrdinglly] ew fszbhd Gkt pakbes theaghdthpdfirtt ti on
menber (120) 1s provided with six openings. The second upper 15 right

openi ng j < ki k| C ; ition
momber (P e P SR RRERZOSE ARRRR IS B SR e Bl B RA AT IR

-riaht f ' h i i th,. . d
onorri ot oRBaTeE s Pl & SR Gt Lo SRR LE brad Qe FRERE o1

partition,rrgnbeé ‘g 201) all ows the second lower-right flow path (174) and
the thir @iscBHerd P 'éﬂ? 5f1 ow path (182) to conmunicate with each other. 20
The second central right openin %123) whi ch opens in an ypper-central area
of the secondis gescribed ahpveetitring the Sost operaign.can 4dsotntien opgiation pnd acopling
second upper-central flow path (175) and the third central upper-right flow
pat h ( 183ypetatios ofomthe daste adsorptianaclemsnh ¢81) Tiee carsied bt cehie &l rageneratéggieni ng
(124) which opens in an upper-central area of the second partition nenber
(120) si tdpatatien for thbeedoall tadedrptinwselehenty82)pis datrjed@iut.cOntthabthbt baudpdtring 175)
25 and the third central upper-left flow path (184) to comunicate with

each 1@t hgfe sIQffid opfatDAC ANLgbiRPAIon! SfdratRBErY: NHe (EktSidsBhitich aaaag (8m) an
upper-left corner of the second partition nmenber (120) allows the second

upper - | efctarriédoﬁgl RIE of %g%&e?mg?éqegﬁoh Rhd 9 cHBIRE ?#dc@%tfonffbpt‘ﬂe R&ddnd adiatidi

conmmuni cate w each ot y, the seco ower -l eft opening (12G

element (82) are carried out.
At that time, heat of adsorption generated in the humidity adjusting side passageway
(85) of each adsorption element (81, 82) is collected by the second air flowing through the
20  cooling side passageway (86). Because of this, the adsorption element (81, 82) is cooled
by the second air, thereby suppressing the temperature rise of the adsorption element (81,
82). In other words, although water vapors contained in the first air will not adsorb easily
onto the adsorption element (81, 82) when the relative humidity falls due to the rise in the
temperature of the first air caused by heat of adsorption, the amount of moisture adsorbable

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



whi ch opens in a lower-left corner of the second partition nenber (120)
allows the second 5 lower-left flow path (178) and the third | ower-|eft
flow path (187) to conmunicate with eagh other. These openings (121, ...)
are opened and shut by respective opening/closing shutters which are

swi tching nmechani sns. The fourth partition nenber (140) is made up of a
fourth right-rear partition plate (141), a fourth left-rear partition plate
(142), aif suppréssed gmadswéorpgwi abiseyiptiph Ry ethe sgoond air nd 1B drep Iefelatiiege
partition plate (145), and a fourth vertical partition plate (143). Each of
t he four hbmidightaw eahelpdowi tihaddipioas eopril dit YRANdSs tised dsosecotd hiefconstigutng
partition plate (142) is shaped |like a vertically-elongated rectangle

(I onger | dir, wsheYdbgQhe MaidRY all si8é pHRsagand ri§ esoled efiisientiher ei n
each | ongggms% %llre’ V?lsewsbggst ant i a?l y}&g@s’l@% ongﬁfs g?heyﬁtesi)ght of the cg@i ng (10)

Wi | e eacthhz@ggﬁsﬁeﬁa@;ﬁgsmq%nghk SRBLE: HmAYRAH aRBRLANA Uk lﬁfmiﬁﬂfacgjﬁstlr%t er al

w dt h of ourth right-rear partition plate (141) is

standingly, arranged to the right of the casin O) in such grientation
that Pt PSPIsREaVrL(SINpHeashS FPEHIGHI;3 S rf%'?‘rg‘ﬁ J((( h?)”.’ aﬁ'ﬁ%coflgﬁ‘}rt H“?%%ht -rear
partition plate (142) is standingly arranged to the left of the casing (10)
in such ¢he kumigdity adjusting sife passegswad (8D ebs wets‘hlhtfﬁ%lStiUFF‘dErG?e“éifH@eB‘é‘ﬁ‘é‘i“}’( 12) .
20 Each of the fourth right-side partition plate 5/144) and the fourth

| ef t - si dedjpating siderpapdageway (85)is idsschimgpd do Itheksecand @irt iwbafaby -the @dspaptean
rectangl e having | onger sides and shorter sides wherein each |onger side is
subst ant ic@dnient @81, 820 régentfagednei ght of the casing (10). A longer side of
the first right-side partition plate (104) situated on the far side matches

with a left-gi b8 aBvel BEcS B talt fdvaRE th@aEh BR ddsdrpBSn Bledet (141)
and the four%ﬁqgi‘&lgg&gg@ﬁ%ggapa\ﬁi ticon %I ate (1%4) i% standiﬂrrl)gl y arranged
SO ag,to i ent.ed orthogonal fourt S A 9ht pRntifion
o1 at 40 1485, 85 3045, B BBERE Taods. bF refiebB iy aR GASP ORTRMDRCGE L1
its upper porti.on, fourth er-right openj (151), and is _further

pr ovi ded,coﬁg’“}af‘gnl WEROT 3Tt ﬂgg, a3 1l HouOd b g%steziop&ﬁi %dei”%sﬁf.suﬁ‘

| onger side of the fourth left-side partition plate, (145) si d on the
far side amangeeentyit becoanesipghtiblste etficgngy cog) the adsorptipn é@%}?@t@iﬁﬁ a?f? fRar
partition plate (142) and the fourth left-side partition plate (145) is

st andi nglpreant thegecursacasf pofdymaoed dasteseendr t hogonal |y to the fourth

|l eft-rear partition plate (142). The fourth left-side partition plate (145)
i s provi GPUMBIFICA TIOPEOPERATING MODEIrt h upper-1eft opening (154) and is
further provided, at its |lower portion, a fourth |Iower-left opening (155).

The figurth ve(tihe tle RMibichidh Mheddtg(rddd) miedsdho@es +H ® Kpmade up of room air
| ateral | y-el ongated rectangle 10 (wder than it is |long) having |onger

si des ang@bgﬁfnh\%ué%qgaﬁ {%'Ffs%}liﬂﬁ%?o 1a"Aef isSiudBlid inse R tiAMYdr aAck. ags | ong

as the | casi ng Ile each shorter side is as |ong

th horter. sid f th.ri - fr=side: (EMWE :
(1aa, - 1agpoviin T 7 ep By pha et SRSy oA QoL B AcySpR R ARSI SS, |
(1a), T iepersdnemidcormiskair (BArT ot phaspEb o) O ror e (RADant' oy =1 ©

air (OA), is taken into the inside of the casing (10) through the air supply side inlet (13).
20 The mixed air (RA + OA) flows, as second air which constitutes cooling air and
regeneration air, into the first upper flow path (41). On the other hand, when the air
discharge fan (96) is activated, room air (OA) is taken into the inside of the casing (10)
through the air discharge side inlet (15). The room air (RA) flows, as first air which

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



15 fourth right-side partition plate (144), and the fourth | eft-side
partition plate (145). In addition, the fourth vertical partition plate
(143) is disposed at a |evel corresponﬁ]ng to the mddle of the height of
the casing (10). Furthernore, the four vertical partition plate (143) is
provided, at its portion situated on the right side of the fourth
right-side partition plate (144), with a fourth right vertical opening
(153) and i SFuithetnhee, prthei ldeddifeation spgreting owd2Orefiigenationdcyaiestdre chefetl si de
of the fourth left-side partition plate (145), with a fourth left vertical

openi Ng 6iHH) the Refhigbahi i fin Whidht the lrex¥nBatile 6ddIxkchan &owz? dpéraieeas i ght
flow path (194), a fourth upper-central flow path (195?, a fourth

| ower - ce I t - fl 97 nd a
fourth I ooyl 8 sl ool il ShRgl RS ohBales o2l BBt Smels, 1
(10) by the,fourth partition nber {(140). .More specificall the right
Sab of angher Havy ol erider i SSnt e SPIondntostiat et gxstang, (R o e
upper-right flow path (193) is fornmed above the fourth vertical partition
pl at &3 (| hepidifieption eopesttingh masier Andglibe hugudifsation operyting masiengl thiaésr t he
fourth vertical partition plate (143). Between the fourth right-side
partiti onoplinereng dgpbyatanid petfermeibnt iepéating fsstcad pesond bpenatiphsan @lt¢rhdtion. t he
fourth upper-central 5 flow path (195) is forned above the fourth vertical
partition paieféreinglélﬁ)guwm, thB €irdt @périation oF@E hasnidifigdtion! dperapiag indde I8! bies
formed under the Tourth vertical partition plate (143). On the left side of

the_ tour ybcligtd - 2&3% R3] bpdrhih, Qh%ﬁ?orf)tgélﬁb%erﬁtlflﬁl 4R E{bltﬁgpc%’lefdﬁ%htfoxf fgw path

(197) is forned ove the fourth vert artition pla 43) and the
fourth | r-left flow 198) .1.s _forned er_the four vertical
part1 11 ol e @bt pMefiiiahy b abod TR HARRR i Constteh by Bk bRl
f our upper-central fl ath.(195 re allowed to co ni cate wth, each
ot helO oy BEREPIFEen o8 B aied Bhi 15 Qe Fordendt 6,3 PSR RS 11 ow
path (194) and the fourth | ower-central flow path (19G are_allowed to
comuni cdu@idified incthe feennd aadserption elemsnt (33) p adpoyhent 9 dhg st pdsomtionThe
fourth upper-right flow path (193) and the fourth lower-right flow path
(194) ar elealenb(@dyl adsorlisSwaenvapoi.cat e wi th each other by the fourth right
vertical opening (153). These openings (151, 152, 153) are opened and shut

by respectivia fdionnid eheofiish@peratidn, ehs sedvndHoaesright dpdninpo(2ep cthancssid. The
fourth upper-left flow path (197) and the fourth upper-central flow path

(195) ar gppdrlieneflehife (OSTTURI Gt Rc¥hd bvRaddr: epass talpe cfo9a fnhthe RB&d! ef t
openi ng (Il)gédf). The 1Z%Qf Surth lower-1eft fl E)wbpat%m(919a8) “and the fourth

A v o B B e A R e R L

and, e, LBUGAR (Bl B B ) B B ey S b
155, 15G)%ﬁre opened and shut by respective opening/closing shutters which

are swit& ng 25 nechani sm

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

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

20  upper-right and opens to the second upper-right flow path (43). The second upper-right
opening (25) of the second partition plate (24) is in the communicating state. In this state,

the second air, which has flowed into the first upper flow path (41), passes through the first

right side opening (22), the inside of the first rotary damper (71), the second upper-right

flow path (43), and the second upper-right opening (25) in that order, and flows into the

25  third upper-right flow path (51).



57 The third partition nmenber (130) is provided with the foll ow ng six
openi ngs. The third upper-right opening (l131) which opens in an upper-right
corner of the third partition nenber (130) allows the third upper-right
flow path (181) and the fourth upper-r'ght flow path (193) to conmunicate
wi th each other) The third |l ower-right opening (132) which 5 opens in a

| ower-right corner of the third partition nenber (130) allows the third

| ower right Ahoppgdtalf forge) ofithd forth fightrside dpemmg (32)gkplacedin thatoper 418%) t o
conmmuni cate with each other. The third central right opening (133) which
opens i n @R dopged opelthg ¢17)Pthé Shrdabtahh@ank bur (U3 )ia btikhted Budredineit is(16341d
situated to the right allows the third central upper-right flow path (183)

and thelgg\%zﬁlté}}%]m)r raﬁ&ettaatlhffe@% W& -1 %’3’% %\%ﬁ%ﬂﬁygi?ﬁé it [dwerafght

ot her. central t openin pens I n an

upper -central {i f. the thir i.tion nmenber .(130) situated to the
EF e af ot A8k ot e 2urd Pt sl eyt i the R ARE St PR SR
upper-central f]ow path ﬁ195 .to communi cate with each other. The third
upper 3| efthe Bséairnyhich bas fowed mte thenfafth wopen flapirath (6391 passes Hapuglt thedaurthy; ¢ g
partition nmenber (130) allows the third upper-left flow path (186) and the
f ourt h upjsht sidefapefingwB2)5 tixainside 1 zhe thirdcrotary amapere(74).t the dawth bvreeright
Finally, the third | ower-left opening (136) which opens in a | ower-|eft

cor ner offldvipath {64)dlambwht ithitdloweeright offehdR)(36) inaha drbe, idl flelvd @vethelthitd 1 ow
path (187) and the fourth lower-left flow path (198) to conmunicate with
each ot hapwerlAERSIARPEANESES. (151, ...) are opened and shut by respective
openi ng/ cl osi ng shutters which are switching nechanisns. 20 The space

defined bet . { d |4 - e four t L Lan nber
(140) is di \\I/\;ﬁggg&lgﬁt%r}g%?%p%%’r the! ualtdlég,jaaiulsﬁﬁg SL‘% ears&%f%\y Sg@hbfé h}%ﬂ‘ggnd a
| ower-situated, fifth | r.flow path.(192).. The fifth .upper flownath
(10010 s afsosaipn elemest R ESOPBR tieTh the g ousEERb o mat T et oot y
side outlet (14). The,fdl fth upper flow pagh 191) s provided with a second
cool i ng Healt aexehabgydiird pppr-ceyiral fleworatk (SParldie conking pide passagieyay (363 0f | ow
path (192) is brought into conmunication with the indoor space by the air
di schar gehe fige adsarption @lsipent(SUNING coOPERATatN Tith theikirhypreseight flow reth t he
above-descri bed air conditioning apparatus will be 5 described with

r ef er encg51)pashvglLiasesiti theltifird Asvetesatrallflagy pdib¢®4). Onatheiothec badi thedminmidity
apparatus perforns a dehum dification operating node, a humdification

oper at i NGhdfRER si@@%a@_ﬁg&bﬁysqsgf?oﬁihlé s66AI28§brPRE albinBst (SRR ih Bomiunfdatiog
manner. The outside air cooling operating node is carried out when the

éﬁppgga: b ﬂ{ee@#ggg‘gtérééégggis gﬁwﬁ &3 Wdirks Qhthiths vl §ierddPRoGXRHR! ©
(55). The cooling side passageway (86) of the second adsorption element (82) is in
communication with the third upper-central flow path (53) as well as with the third lower-
left flow path (56).
In this state, the first air flows, as adsorption air, into the humidity adjusting side
20 passageway (85) of the first adsorption element (81) from the third lower-right flow path
(52). During the flow through the humidity adjusting side passageway (85), water vapor
contained in the first air is adsorbed onto the adsorbent. The first air dehumidified in the
humidity adjusting side passageway (85) flows into the third upper-central flow path (53).

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

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



10 DEI'i UM DI FI CATI ON OPERATI NG MODE Al so in the second enbodi nent, in the
dehum di fication operating node, outdoor air 15 20 (QA) is dehumdified and
then is supplied indoors while heat ofszqdsorption generated in the
adsorption el enent (81, 82) when dehum difying the outdoor air (QA) is
collected by mxed air (RA+ OA) which is a conbination of roomair (RA)
and outdoor air (OA). As shown in Figures 12 and 13, en the ajr supply
fan (95)threughcthey gedling side massaeewan (%) cha SRS Fdy a?%o\lfi@ eof &PPH%S'SS air
(GA) is taken into the inside of the casing (10) through the air supply

si de i nl génefdt&) whiineheomitehoraponivas (daaybed aoestheadsdrbeng in therhumhdithadjestisii t ut es
adsorption air, into the first lower flow path {172). On the ot her hand,
when t hegigk rpagﬁagéab@r 85)f an i) whidls, b iseedn@cair AbwedasaddolingAirt tKddghnttiech i s
a conbination of roomair (RA) and outdoor air (QA) is taken into the
inside o >aS| o] b1 Gk SChAT i ksl ion. THE

m xed ai ?EO(%IEE si@%k@?%,(kgé Zg‘g(s)%] ﬁ?ﬂ?ﬁr’ m“ﬁ?%hﬁhggggﬁatﬁ'? ggﬁcﬁﬁdﬁﬁhc&?’r and
regeneration.air, intq the fif | ower f.l o ath (492),. Further.npr during
theC dEnufipas intodhe b dprpSeerhit fow @At ey P HuRRk sl edf trale b b Reg o
in the refrigerant circuit, in which the regenerative heat exchanger. (92)
oper at es caBrai flow pash Rd)sde smdtapf@@gédhwusgéﬂq TRECNSEALYVE Z&%tﬁéﬁbaé\gef( é’@?
operates as an evaporator. 59 Stated another way, no refrigerant flows in
t he firsin drakgergrdtvatheaxeivhamger (12)3theisacanderidistsubjiectied ite heat srchapee aithng
node. And, the dehum dification operating node of the air conditioning
appar at useftigeraff indrabestbbtiedt @p eaidengatibh o theanfligemnbnd operations in
alternation. Referring to Figures 11 and 12, the first operation of the

dehumi di fi cafieon ORLLRMHNEd 3n MRIBrshalidorRfordg 8GEABY) aﬂd“jclfeh@?édefaﬁ&re heat
operation, an adsorption operation and a cooling operation for the first

adsor ptiqp_.el (81 rrd A e s -' tdn for
he SBcontBnEsy ShmoR I idiaf b, oheRtaati af 1] FREREPAY BaPRELE A
during the first ratjon, air ,is dehumdifi i-n.the first adsorption
el ement @8¥?g‘§‘7%&%§rﬁ’26h§ PO taﬂsquﬁ%‘hggﬁlte bhﬁgf Ip ﬁée ﬁﬁ@b({’%ezﬁ u%‘% gtsadéa’
second adsorption elenent (82), 10 As shown ig FL‘%‘Hre 12, in the first
partiti opassegayery (BShohe adsorbent pscheated\hyy the isgiond GHSANI g ¢ [eF9Y., WRLREVAPOF &
upper-left opening (114), and the first left vertical opening (116) are

pl aced i Wesdrbecciyonmihé edsorent. sknaather wiprids,ghe sdsorbest is gegenpratedp dHidn ghe water |
113, 115) are placed in the shutoff state. In this state: the second

| ower - cerbp@l désosbedpfivm (He78)soehrdt ihgivwaconthel sasend mirgimd theovecpad ruir( 1574)
are brought into comrunication with each other by the 15 first |ower-right

openijBg hhhddified Bé’co’i@i‘ﬁgﬁd THEPREoddeit hiihifi@Rinhthé $6cond adsbrpthe denonds2)
upper-central flow path (175) are brought into conmunication with each

path (1770l R RS R AP PR S b h (178) are brovght into
conmmuni cati O’Phe\’\litfl{rr]d el?pcprér-?et eorpeltﬁ%gt P."%)fj)f She l4fifd 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 upper-left and opens to the fourth upper-left flow path (67).
20 A lower half portion of the fourth left side opening (33) is placed in the open state. In this
state, the second air humidified in the second adsorption element (82) passes through the
third upper-left flow path (55), the third upper-left opening (38), the fourth upper-left flow
path (67), the inside of the fourth rotary damper (74), and the fourth left side opening (33)

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



vertical opening (116). 20 In the second partition nmenber (120), the second
| oner-right opening (122) and the second | ower-left opening (126) are

pl aced in the conmunication state, vvh|I§ the rest of the openings (121,

123, 124, 125) are placed in the shutoff state. In this state, the second

| ower-right flow path (174) and the third |lower-right flow path (182) are
brought into comuni cation with each other by the second | ower-right

openi ng ( 122Dyriagthetfloev deougidthe fih lboeeflowgfath (@2hwhe sdcond dif essam dthroigh t hi r d
| ower-left flow path (187) are brought into comunication with each ot her

by the segORENAVRLIAEhEatOBRRARGE: (986) At thls tthee, T fefiloeditit TovwkidEIN thd he

shutter plate (162) has noved to a pOSItI on so t hat covers a right half

P ovor - centraal R BHE RE Y epF ) ARy (fheechl a“&perﬁs?%ﬁhﬁt‘%ﬁv%l 0

(184) are brau nlc th each, ot her .t hrough t

F egener atsFoRl hg%ﬁmgﬂwﬁaﬁ s T b W dh SR B SR APSUESOYT ¢ he
third upper-right opening (13 and the third central right opening (x33)
are pPacdiberates; eat. c S Hiecseepushais thapted apmhihugidified passes Broughethednsupgly (132,
134, 135, 136) are placed in the shutoff state. In this state, the third
upper 10 sideghitlef (ld)apbtssugplRd)indoods. t he fourth upper-right flow path (193)
are brought into communication with each other by the third upper-right

openi ng (131Thendcdnde cédital do;feam%lg%)uamne rse€ild bhrdivion aglixe( L83) isand thdre

fouLth Epper central flow path ) are brought into conmunication with
3
;Z?t. Lt CFenbe EPTPEINC TR pathid SPquar TRt ‘%p%?%dg%t%ﬁﬁs’mﬁ% CRE
153
whil o tL'eo‘ﬁetggetY*esé%ﬁ ﬁﬁéltape VA8 obpetant b, bG8 56 el O GG 'é%?h'a%t”aeé* e

shut of f st In t state fourth | ower ntral f.l ow ath and
the. Aur tHE) AP B PT G ibe e 19 uSiG LN Pt 188 wi th
each other by the fourth |ower-right aopening (152) and the fourth

| ower - ri ghis statewhg fitsh ajr dehymighified Rehe Stﬁttaﬁsqqum elemgpit(81) wswbrpugmgm are
brought into 20 comuni cation with each other by the fourth right verti cal
openi ng (th#®@)uppdtreenfrak Sbwapath (63 ehe iservond tdeetralagpening( @7),, thel spesnd hprengh t he
first lower flow path (172), the second |ower-central flow path (176), and
t he secon@niraiviidw pathh(45}, |thevingidelof (the’ 49cond rotant damste(72)pasd € filst RAGddd he
second | ower-right opening (122), and flows into the third |lower-right flow

pat h (182C)penQ§ (ij)ein%alf'%fdeP%QﬂoWﬁnt%QHé)ﬂﬂt Rivier flodkfih (42).0 the casing (10),
25 flows throtgh 'the fifth Iower flow path (192) the fourth | ower-central

flowpath ( 18@)1 rtl{% ow ggronﬁ%utr{n%gé%tqw&f?] vglagth Q)th{%afﬁljgt did ? Ahes ﬁﬁg.l hr{!ﬁe

fourth upper-r| at or er’, passes rou e third

upper-ri 0 q t.he thj t at h
(2B " adity BRI s ﬁ%ﬂganf%) s 0 B U A SR o) B 8 ot
flow path (182) 5f|ovvs as a tlon air, into the hum di usti.ng

si de pass¥ tp syt Grchapge wtﬁ rigeragh jof ghe arfaggant (gt re‘%ﬁéﬂaﬁ SR | ow
through the hum dity adjusting side passageway (85), water vapor contained
in the fiabserbaiheatifsora defitsteir gnd cvannsatesis bhesesfter, thhdirsti aispasaesr therah thedi £ i ed
in the first adsorption elenent (81) flows into the third central

upper - ri gt dis¢havgesideroutleB@)6) and is discharged outdoors.

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

25  element (82) adsorbs water vapor.



10 On the other hand, the second air of the third upper-right flow path
(181) flows into the cooling side passageway (86) of the first adsorption
el ement (81). During the flow through 4he cooling side passageway (86), the
second air absorbs heat of adsorption generated when water vapor was
adsorbed onto the adsorbent in the humdity adjusting side passageway (85).
In other words, the second air flows, as cooling air hr ou a the 1

cool i ng si dén ghesseaprdaRerpten) ?heﬁféoé\gﬁm’rﬁl; OPERRE P el etsfﬁ?g dOVHF$Mat of
adsorption, flows into the third |ower-central flow path (185). The second
air of tbgeeniny (b)) awketheceenondalovidrdeft pacing 13%) art |ckpsed imfthee pecpad PRABIONhr ough
the regenerative heat exchanger (92), into the third central upper-Ileft

f 1 ow pat plafel{4).- Fétheriate, tieird lowéhegtt @pering (36)vihe hided canahapgeng (IR) , the
second alr is subjected to heat exchange with refrigerant and absorbs heat

of 20 COW{HF%ii@l?pp%&iﬁ%‘fhg%%ﬁ{gxggfﬁér&iosea- etns BRRNShrRidn NeRl@H in the first

adsor ption el enen egenerative heat exchanger (92) is

i ntroduced, as regeneratjon air, i t.ne huni di .adj k S|
passagenay’ (oyPeR TGRCEoLARte Gl I SHE oPeTRpI SR S Fheorh e,
adj usti ng si de passageway (85), the @dsor bgnt 's%geat ed b% th?(i;n shefond air
and, as Aheewighed apgriag (J2h6F thes seegngdeidPh ARMPH olfR) ke CHEUET SBFH et A Bt her
wor ds, the second adsorption elenment (82) is 62 reﬁﬁnerat ed. Then, the
wat er vapueatedepperdefl ahd operstie taxisoptsbunper-lefiufow pathddPe rThei seeondiwpeieieBng
air, into the third lower-left flow path (187). As shown in Figure 12, the
first ai ppafib@(28)enun @edddpdridon platel (QH) has thd conedunicatmgtstee.t hi thts st@at r al
upper-ri gﬂt flow path (183), flows into the fourth upper-central flow path
5 (195) iNQvidH ka3 fRRidriado the Gk uppeTiodoptH 88), padskstthdngh thedibti ver ed
to the f?%%%p%?%l ow path (191). Duri g‘g&tr?g% ogﬁ?hgdgugh th% fifth upper
f I ow, pat : . N al: e n I

10 'ﬂef§ éi%?op?rhﬁgl(éi) il ifliflc BR¥RCROb RHEY dalifbe ) e coalrknghpbeah

exchanhger second cool 1 hg heat ex ger ), the first air is

subj ectedq to he exghange with refrigeran nd, | i a h

refriger &QW. paglhgij)t t?‘? ge'ff”\{\éa}”?pe&g?ﬁjﬂﬁ g Qg?gﬁtgatcc%g%é d;%‘%‘i@é‘”% ﬁ}téﬂgeh t he
air supply 10 side outlet (14) for supply to an indoor space. On the other
hand, t hahiskernseriedt Howwathc®Shas fl owed into the third lower-left flow path
(187), flows through the second |ower-left flow Fath (178).,, the second
upper - ef t fAowupperthalf{portign ofithe fomeh fafictinel opgapeg (33 it plasedsindhe pREMSIRE75) in
that order and thereafter flows into the first upper flow path (171).

Duri ng t Ithefnomived bpeningh(A7h ef thierfetrthupyppey danper (ﬁd)lF;O(fi!;mfﬁ)i sudphatibisdecatndd ai r
passes through the first cooling heat exchanger (93). At this tinme, no

ref rijger agberlieftfdnawipess ohthedaht fveveliefs lowqatt (68) haat tikxtlargdeft (@D)ng
Therefore, the second air just passes through the first cooling heat

exchange r(3f?9&)f)the {;&E}}g%{:{ﬁignﬁﬂitg B4)iHH HEcOMMhuichtiNLithide In BRSQLRSthABEst air,

| i ber at es Meat . econd "air, which was used for cooling of the
first adsqgr.ptionsel ene r ' d
adsor pt i OfiEh BRLAGEDn 20 Bhu el Hbna et Bh7 BASECIRAANNS Uil RGRE

di scharge side outlet. (1G5 .. Referring tq Figu 1

oper at i orPPGRINg Hg%déli‘ﬁj'ﬁ‘géfeﬁfégﬁ %%ﬁ{horﬁgal%@flﬁlﬁgrn{ﬁz t\}}\f f(?ur}glel]ogvéegiéﬁgé‘g%%pﬂ t he
second operation, on the contrary {o th% first %g rahi on, air 'bs 1

dehuni di f(68 andhtheribird kowesrdeth aRBYRE (3hethat e ¢ ‘;e% RS (4R 5L I e
regeneration of the absorbent of the first adsorption el enent (81). 63 As
show?20i n l1&ft fowepatiB(S6)n the first partition nmenber (100), the first
upper-right opening (111), the first right vertical opening (113), and the

first tower-hekie apendMeviichip) framethpl fasiedpératidnhe the nsetoridcepierations theet Best whi | e
the rest of the openings (112, 114, 116) are

adsorption element (81) and the second adsorption element (82) are rotated through an
angle of 90 degrees (see Figure 4B). And, as shown in Figure 4C, the humidity adjusting

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

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



placed in the shutoff state. In this state: the second upper-central flow
path (175) and the 5 second upper-right flow path (173) are brought into
comuni cation with each other by the fh%st upper-right opening (111); the
second upper-right flow path (173) and The second |l ower-right flow path
(174) are brought into conmmunication with each other by the first right
vertical opening (113); and the second lower-left flow path (178) and the
second | @ml;ingcaég@ passageway (8a) bf (he Aegondraslsenptiony klenient 829 asrinucomatnicationi t h
each other by the first 10 lower-left opening (115). In the second

partiti onvitferieehird LgPor-left fows p@mn(dgj IveveH fab ith BB &Rird) JovierZ2htr@Nibw pethsecond
| oner-| eft opening (126) are placed in the conmunication state, while the

rest of {8 ORSPIADSIL! Ahna 4% i AR B ARG Bt MBS Byl st at e

In this stdte, the seco | 'ower -ri ath (17

| ower -ri flow 82). are brought int S5,.comuni catkon with each
other by erbUGRREN aA ik B BmBR@ARH w55, Al IPRRaE RN pilpPo BT
flow path (178). and the third Iqower-left f]low path (187) are brought into
conmu icé’fq(“o% With thed “B@"r‘ié{ghbgo‘("ﬁ@ﬂb@ébn@% BRRing | side; PassagRAY (861 o63he |
the switch shutter (1Q&), the shutter plate (1&) has noved to a position
so that iftrstcasisenptiom elegfent (81)fis po coinonnohtiom avithethe tlirdpper-dentual fove pathger
(92). Inthis state, the third 20 lower-central flow path (185) and the
third cenf3)ads wables with tibthifd wepaight i 3athqs®). br ought i nto comuni cation
wi th each other through the regenerative heat exchanger (92). In the third

partition memb@ls &3380dhe HRE afr MW, q@g@ﬁbﬁﬂ aRPERS ik hdrdrlityaithsting sidai rd

central left opening (134) are place e comruni cation state, while the

rest of i I tate.
tnis SapERRR) @87 o he Secchd isdiion denctsd) RpACSEURL IR RRAS pedh
upper,.l eft flQw.path {19 ar.e brought intg. 64 conmunicati.on with each
oF herOby (. DY fls3Y HraPirC g iy hkfing ik SRS b Pl Vit
upper-left f|low,path_(184) and the fourth upper-central flow path (195) are
br ought iAP@NEe firat pip s ygserped Qatp @@wéﬁorgwt Heediptrar dewnidified & the
opening (134). In the fourth partition nenber (140), the fourth |ower-left
openi ng (husBdityadjusting s&lefpassagewaye@s) flews intatheshiehipner{ces6l flamepath €683¢d i n

t he conmuni cation state, while the rest of the openings (151, 152, 153,

154) are pl adeshwhilef the sebaridodif flstvaigo thencdohing siieglassagéwgy {86) bf the second
| oner-central flow path (196) and the fourth |ower-left flow path (198) are

brought iads@psaEbmeaaBRPio thé tiRackppet-Rer fldy phikg S50 UDLAng MedTow kdughpeni ng
(155) and the fourth lower-left flow path (193) and t he féourth uppergthl eft

f1 ow;jgat Rpd éo%m% 3ide phésabSily c's(aji gréé) se@b&PMo%tﬂe%MdE&Rﬁ&? LWy the

fourth I eft vertical opéning The first air, takenh into the casing

SN CR T MO T T —
RN o AR TR F R A N
ar, akei\)gssiagéu?ayt (g%).c%lslja Qe%ogu} g?r,’ wl;xilcgv}\gs robbed the heat of adsorption, flows into the
third lower-central flow path (54). During the flow through the third lower-central flow
20  path (54), the second air passes through the regenerative heat exchanger (92). In the
regenerative heat exchanger (92), the second air is subjected to heat exchange with
refrigerant and absorbs heat of condensation of the refrigerant.
The second air heated in tHe second adsorption element (.82) and the regenerative heat

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

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



15 through the fifth lower flow path (192), the fourth |ower-central flow
path (196), the fourth lower-left flow path (198), and the fourth

upper-left flow path (197) in that ordgy, passes through the third
upper-1left opening (135), and flows into the third upper-left flow path
(186). As also shown in Figure 11B, the first air of the third | ower-|eft
flow path (187) flows, 20 as adsortpti on air, into the humdity adjusting

si de pas®agespyay @), thy adsaebesbsdicated dydhpsecond @irawents ¢ BIYIL, WRIET VPOt He f | ow
through the hum dity adjusting side passageway (85), water vapor contained
in the fidesdrbal fromshaadsortear] Iandthertverdsg disoadseritent 1§ hegehenattd. aAnd, dehwaterdi f i ed
by the second adsorption elenent (82) flows into the third central

upper - | efyhpdd RU6BEY BonlBé hdsorbdaBis@ivd® tRE fiRbnd@indnd, 0@ réRUOM s8édndQfir t he

third upper-left flow path (186) flows into the cooling side passageway
(86) of t d [ : t: i ! he
ool i ng 1 TuTRERAE TERSERY BT 1 st ABREn R B8 BBLEUAT b
gener at ed .\é\(/{uen th.ehv\ﬁlter Y; gg)g was adsorbed onto the adsorbent in the

huni dP t y TS5 BRREF GRS %‘V(H@tg ageway (85). In other words, the second air
flows, as cooling air, through the cooling side passageway (86). The second
air, which hbke thphawpenaghicapenstg 438)o0bt thenthird] paiitiphtRlatenB4) pisr i the

| ower-central flow path (185). The second air of the third | ower-central

f 1 ow pat kofnb@m)cafihgwmte. dfttearotqied Dpergng (170 wd bhet third retgendangter (Z3) heariented
exchanger (92), into the third central upper-right flow path (183). At that
tine, in ghéietHaeasnesatddvgppeeaihexmham@sio e {zh, uppberigiacfuwd paihr (68 A

subj ected to heat exchange with refrigerant and absorbs heat of

condens atl(i)\%}l e ﬁcﬂﬁc()ﬂS §§ {hiegrglﬁr@lmight-rst?@e Safpd(32) Is feclaf tﬁ@oﬁéﬁ?séa%t)@.c iﬂgﬁlis

adsor ption el enent and the regenerative heat exchanger

o Sl PhOsh R QR A E R S AR Wl Bl B ol

adsorpti on @l enen ng ‘si'de passa

t he adsorbent .i,s 15 heat he second  air _.an a resul t I _vapor
o dosor AT TEHhToRLPaRLS o ik T PBERaR opaBE (b MLt Sabisrtih Fp

el ement (81) is regenerated. Then, the water vapor desarbed fromthe

adsor bentPaih (&3 the wsideied thashird retaey darerasd73)% and thedeurth aghtrgidegonegingr(32) ght
flow path (182). As shown in Figure 13, the first air after

dehum di fin dat boley, anthithen floss iffothe fifthdowert flev patht(B2) d central upper-1eft
flow path (184), flows into the fourth upper-central flow path (195)

t hr ough t he Dbiinglthedlvw eirobgf the difidriowgr {ldw4jatia(ed),tthesedond dizlpasses edobgh t he
fifth upper flow path (191). During the flow through the fifth upper flow

P 6883t s, Bt (UL DSy RrepolATS fusaty XU
to heat exchANGBINE hbat'&ERIZEF f%). ALotdil)Ey, AheSeddndtair Ast Pfises through the
second cooling heat exchanger (94), in other words, the second air neither absorbs nor
liberates heat. And, the second air heated and humidified passes through the air supply
side outlet (14) and is supplied indoors.
20 The second central opening (27) of the second partition plate (24) is in the
communicating state. The notched opening (77) of the first rotary damper (71) is oriented
such that it is located upper-left and opens to the second upper-central flow path (45). A
lower half portion of the first right side opening (22) is placed in the open state. In this

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

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



66 refrigerant. And, the first air dehum dified and cool ed passes through
the air supply side outlet (14) and is supplied indoors. On the other hand,
the second air, which has flowed into t4ge third lower-right flow path
(182), flows through the second |ower-ri'ght flow path (174), the second
upper-right 5 flow path (173), and the second upper-central flow path (175)
in that order and thereafter flows into the first upper flow path (171).
Duri ng t henirhloflow pathu (#5) the insids of theplrst fotany duaiper (1)1 )and theefisecighdsiaé r
passes through the first cooling heat exchanger (93). At this tinme, no

refri ger asening (R2)0nithg ofdbr0adRhéBold insd the @t ile\Wed IRAY pRX ¢igNger (93).
Therefore, the second air just passes through the first cooling heat

exchanger ( 9@11rin%nrfhcf0ﬂ<%1ﬁ rthr\%?%lgﬁlg 80wl @5‘\? %Qﬂ (‘%1: .t}[fiaeﬁrtsP &‘1{' Rgﬁgslo {hg?sugrﬁ%e

| i berat es heat. e se alr use rcooling o

adsor pti el enent 1 s wel s f.or .regenerati.on of the second .

adsor pt i gf?{“eFS?%”@}% h%%z%xciﬁ%ngrff s‘i‘?ﬁgr g@lf 8[??0"6%11% Sphi PG HOt M3t £xFhange oWt ge

si de utle}_ (16). As has been described above, during the first operation,
adsor pt i JRINESEATE 3 the §rst spokings heat rexehangero(93) iand the eeftigerapigin) therefrigarant ed
out while regeneration for the second adsorption 15 elenment (82) is carried
out. On tdisuibtabserbharedt frdor thegfitshairs eabedhpopaesat Thareaftagahe fiagti 4N phges t he
first adsorption elenment (81) is carried out while adsorption and cooling
for the skaogh tikdsodipthacde stdecdrizt (163 and Rdschaped 66tdests: At that time, heat
of adsorption generated in the humdity adjusting side passageway (85) of

each of the AJHRY PdenRs@lREBBS, Gidng ﬁl%)ﬁrgt%p?@gi)bﬁ,cﬁnec g%ggggpgr?ﬁ(?ﬂ%ﬂ r

fl ow ng through the cooling side passageway t he

adsorpt i (8 i | ed second air, thereb .
suppr ess %\58 EJtI% gﬁ%}%%gneéogtt }ﬁerzﬁerdr ?dg gﬂ)glf) f te}ﬁ%}g 35 @ﬁ.) BtS B leéf%lﬁe?fbﬂ? ) ie,gégei?t.'on
HUM DI.FI CATI T NG As shown in Figures 14 and 15, en the air
supp :?)9 f aorPefagél? %ﬁgﬁg\é?ﬁ(\?gtagﬁprmo‘l ?S‘ngﬁ’ﬂfr{;sg) 'Isicg%ﬁeﬁd)r‘llt-o Qé‘rtg? Pﬁ'@r ﬁg@e durigg e d
air (RA+ OA), i.e., a conbination of roomair (RA) 25 and outdoor air
(), is theResPndnersTatios, aniseenerasion: ererdtion; fog tha dirstt adsetnsiont ¢dlementr 88uppl y
si de 67 inlet (13). The mixed air (RA + OA) flows, as second air which
const i t utcegriedawit whije an adsomptionegpenatioatand a caoling éperasiontfer fhie sedont adeirptidrow
path (17Z). On the other hand, when the air discharge fan (96) is

act i vat ectlenmendr(82)i are (cajedi cutt adethat tivhe, lidae of BesoRRidAf gdnbitédRm the hiHdity
through the air discharge side inlet (15). The roomair (RA) flows, as

first airadjiid sleCoRSdgetvay G85P85 MePhdPptRdh! elerh o811 82 iid LHidowe w
pat h (192)5.M§Fﬁ$'t i e Ak g AU e njglm)de,c by the

refrijger atéa G ChERiR Shbabk | Re %tlln%n51hgepa'§§agé\5vg}¢£@ﬁ% CIgGHsL - of guéﬁr“ ch

the regenerative heat "exchanger (92) Operates enser and the first

L I L e O CE T L]
P E(T g: T, | ngptni)rgsnsin%ptﬁg ?etnilprza attqr[e)s(jr}asé o'%rt}% adtsct]r(laatigrllJ g?er?lLLti (%it tiZZC;.n operating mode of
EFFECTS OF FIRST EMBODIMENT
In the first embodiment, heat of adsorption, generated in the humidity adjusting side
20  passageway (85) of each of the first and second adsorption elements (81, 82) when
dehumidifying the first air, is collected by mixed air (RA + OA), i.e., a combination of
room air (RA) and outdoor air (OA), as second air. As a result of such arrangement, even
when the outside temperature is high during the dehumidification operating mode, it

becomes possible to suppress the temperature rise of the adsorption element (81, 82) by

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



condi tioning apparatus is perforned by repeating first and second
operations in alternation. Referring to Figures 11 and 14, the first
operation of the humdification operatipg node will be described. In the
first operation, an adsorption operati 33 and a cooling operation for the
first adsorption elenent (81) are carried out while a regeneration 15
operation for the second adsorption elenent (82) is carried out. In other
wor ds, i Bechesef of suchoperegenent, ther driop ihuadsdrptioadpérforinagcess € Qe adelsdtigat | on
el ement (82) and the adsorbent of the first adsorption element (81) adsorbs

wat er vapimenf8Eh2)Ns kipprésast th ddmpdriRoh RAtH ihe SonPtibhdll HParFRITRET, ).
the first I%ﬂmﬁﬁ-lrs’i ghtsolg)pepﬁi ng (112)pz;n8 the fi rs{lﬂﬁlgh% @g?tl caﬁ? aggé%)ng

(113) ar i3 i i ) ighe: t he rest..of the

openi ngs%@ﬁ[?%%&u&%?sgwmgﬁgg %(?gaaéé%nietrll&%ﬁﬁet (s 3{2 g%’sfse%%rgff%qfﬁ?'ﬁmﬁ%i S
state, the seco Lower-central  fl ath (176 nd t he second | ower-right
f1 ow path (1§ﬂlpcg)r°é aﬁr(QuAéHf Fﬁ?%aE‘gMﬁPE%lﬁ o'ﬁzmit" Foem dyrigg wetremelytaeld £ i r st
| ower-right opening (112) and the second urtj)pe.r-ri ght flow path (173) and
the sécorrdmaiineqnditions: thiy ingressastihe amoyntaplehdstiog ghpli¢d by theoregensrasivei feat wi t h
each other by the first right vertical opening 25 (113). sa In the second

partiti orexohemger (92)20Dn thhecomtrayndn uhp eresentgmbediment) gnikd® kir &R + f@Apecond
central right opening (123) are placed in the communication state, while

th t cefnpbhd ; 25R AY; ' : f
e rest ¢a p STNOBIGS (K A 2nd &Réoorla%S(RAl)Z@)huaﬁﬁﬁgJi aﬁ&%ﬁgybﬁ%dslgﬁé 5}{ .

state. In this state, the second upper-right flow pat and t

upper - 1 i giook |sﬁé’¥e9§:rri{f}6(tl’]r§ ﬁﬁmﬁﬁﬁcﬁ%ﬁ#ﬁ%ﬁ%@ﬁ%d%a%sg%mtco?%hqgl é\%%%,e_%%ﬁth

ot her by the secon per-right ope € secon central
fl ow pat 7 he third.central upper-right flow path (183) are

br ought F}rll %mg%nrtr?r’lrﬁﬁlfétgﬁ %Pr?lh\?\f?| p H%éearceﬁe'belrﬁgvre W{ %ﬁéagg&% 1B %ff theret
openipg (173).. 1n the swi.tch shutter (160), the shutter plate (1 b2) has
m)veaat o%ﬁi@s‘ﬂ’?ﬁfﬁ%@? {w?lypgg'grg}g;geéatfcgnéht hal f portion of the
regenerative heat exchanger (92). In this state, the third 10 | ower-central
fl ow path (1B6yaymf exaepleitheideseriptian hasdsen -madet infwhjoh prixéd git RN H1QA)
brought into communi cation with each other through the regenerative heat
exchangerco9aied dofrradme aith{R4) pad tdutdoon aire (DAY i 186 as tcbelitghiir dinl theefirst i ght
opening (132) and the third lower-|left opening (136) are placed in the

conmuni c@hibodintdnat Blowahiér| thetue of eififer @dork B (RPY B BEIRifich2d airk@R) a4 3delink35)
are placed in the shutoff state. In this state, the third |ower 15 right

flow pat Rir(dSdy BOMehligidRULibA ob&’ﬂ@ﬁg‘ Flo@Blenhd %t&oflﬁgéérf@{n%n?égg%t into

conmmuni cation with each other by the third | ower-right eni ng ) and

the ghir Qdio?%%nh%l%gntg l(ﬁ’i’vr%%ztag'd (}%?e%%re%?%%&%& Qg{%}cjngéé@r%%%se H]II, T,slgl?}ArloRlat h

(198) are Into cd ni cati on eac

I -l ef ' 136),. Ip the.f t h tifi nb 140),..the f{ th
L over i dhicPBRAP et borb ol PG PiARE S Estaly ot o CPAGUSIeT A ¢ he
fourth | &t vertical qgpening (156) are placed in the conmnunication state,
whi | e ch Poixussd a ﬁ%olg';séﬁ'ia %ysacts@@fupn sbementsA#Y, 82)are relediby pir mpush lower

in temperature than the room air (RA), whereby the cooling performance of the adsorption
elements (81, 82) is improved to a further extent and it becomes possible to prevent,
20  without fail, the drop in adsorption performance due to the generation of heat of adsorption
during the adsorption operation.
MODIFICATION EXAMPLE OF FIRST EMBODIMENT
As the mixed air (RA + OA), air as result of mixing of room air (RA) and outdoor air
(OA) at a predetermined mixing rate according to the témperature of the room air (RA) and

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



shutoff state. In this state: the fourth |ower-central flow path (196) and
the fourth lower right flow path (194) are brought into comunication with
each other by the fourth | ower right OQ%ni ng (152); the fourth
upper-central flow path (195) and the fourth upper-left flow 25 path (197)
are brought into comunication with each other by the fourth upper-left

69 opening_ (154); and the fourth Iower-left flow path (198) and the fourth
upper - | efadjysteshPypariing theymixing rase ofiepom pin (RAL anthoviidesr aibO - t Forexemplst her
by the fourth left vertical opening (156). The first air, taken into the
casi ng ( li)xthe tdsewshdrdvotdgbr 4ih€OA) s tseld @sepolingdar pad bhe( dddblihg aly it heatbdws t h

| oner-central flow path (19G, and the fourth lower-right flow path (194)
in that opgel s@9SSes threpdRding b E@olfn%v‘?érﬁfrhﬁﬁée QBE B Gmbrbdéd - if 2R
flows into the third | ower right "fl ow pat 182). On the other hand, the
second air [ casi. 10)., fl.o hr ou t fLrst, | fl ow
et h (1725mPbALTE gt cbilfier B2 bt B ol REGb HOS the PRI e WHhe

| ower-right flow path (174), and the second upper-right flow path 3) in
hat 30 grnerats beus g sorH oL cOne Sh LR SheSpee Rreoray (RARy
flows into the third upper right flow path (181). As also shown in Figure
11A, the dndr eytdegry albf(OtAﬁelstqﬁpg @nf gle ruixinghtatg iowarnieg, Hhis1@2intfinsoadalange
adsorption air, into the humdity adjusting side passageway (85) of the
first adsmtwednathe ebdmgnterfofiiince Bud thegegdrerdtioowffidiermygh t he hum dity

adj usting side passageway 15 (85), water vapor contained in the first air
i's adsorbed pnhaditibe AdeRliRgir nfiRed fair’ &t a RésiltdSMMiAd oif 8o ik tlQAf lah®t
adsorption elenent (81) flows into the third central upper-right flow path

)
(183). - A ' =1 pat h
(181) 1 ouborl ) R Ahred A RRORRIAL fuCocch g B8 HBRERES dihe Kt £7
ele t (81 ri the f|low 20 through th aoling side ssageway (8QG),
Che 90cort U4 Hhk B 6P P o Tatod s o ey Bt biet” RBS VAT s o
was adsorbed onto the adsgrbent in the hum dity adjusting. sid ssagewa
(85" n Sbaital e Sk etecks an dhose obfa RGN hepkthe GOt oS o 5ot FRBUGH (e
cooling side passageway (86). The second air, which has robbed the heat of
adsor pt i ofifferenesys terperaturebetwieenithe gopm aidRey) and theowtdear ir(Pdo)are qitainedcond
air of the third lower-central 25 flow path (185) flows, after passing
t hrough t he Ferlermosd, iay ¢hehmating achangdrain 82) resulnobmixieg of 7@ m hir (RAgend r al

upper-left flow path (184). At that tinme, in the regenerative heat
exchangerout§obdr airt (0 )it GGeHebdrmiried mithigeGteatcbilpetthe keRangewhd Foom air

refrigerant and absorbs heat of condensation of the refrigerant. The second
ai r heat egk Ay hnbiiRe fbthRfity JBSY RItdSY? o @BNhay( Seldse@Ndn tRECEEFRARBbIiNEiP €At
is heated so that it serves as the regenerating air, regenerative performance falls if high-
humidity air is used on the regenerative side. On the contrary, the aforesaid arrangement
enables regeneration with humidity-controlled air, thereby making it possible to suppress
the drop in regenerative performance.
20 EMBODIMENT 2
An air conditioning apparatus according to a second embodiment of the present
invention is provided with two adsorption elements (81, 82), performs a so-called batch
operation, and is so constructed as to operate switchably between a dehumidification

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

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



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

adj usti ng side passageway (85) of the second adsorption elenent (82). In
the hum dity adjusting side passageway &85), t he adsorbent is heated by the
second air and, as a result, water vapé is desorbed fromthe adsorbent. In
ot her words, the second adsorption elenment (82) is regenerated. Then, the
wat er vapor desorbed fromthe adsorbent is given to the second air, 10 as a
resul t ofpenfiorroh in laddisieootedthei dehusidhfinatehinf aedl. huThdifisatoon dpetiating umadds,f ared i n
the second adsorption elenment (82) flows into the third lower-left flow

pat h (18 7utsidss ais hsdoling dpiatig ok, int Whick &uedudr air’ (GAY edkehundigh i9 alplied,

whi ch has flowed into tFEe third lower-left flow path (187), flows through

the four tigd(%(ﬁge\ﬁg i &f tidd LR patd tl(el?ig)conaiﬁgniﬁlgbhrgkgrgyﬁpﬁfth j{réseflﬂ AVeRfnD

(197), an ourt h upper-c¢entral flow pat int order 15 and
thereafter .flows into the fifth upper.flow path 91). Durin he. f1 ow
through thtching; hetisBere frgvPpetidiil 642 SFecd.casiiipils SabERed HLUBH « ne
second cool i ng heat exchan%er (94). At this tine, no refrigerant is flow ng
t hrough tadeorplienplemens|(Bhd2hxed Bxpasiioger (94). Therefore, the second air

j ust passes through the second cooling heat exchanger (94), in other words,
t he second ais shewnher Fabsewr B8 amlr 12 beer airesondeémningAapparathe ofethenpresant 20
heated and humi dified is supplied indoors through the air supply side

out | et (IbodiRerithigasod Remetvamdflat, Recthrigiddr srslleddpigyd-shapedricaking ¢B0)i 0Mhe Whi ch
has flowed into the third central upper-right flow path (183), passes

through t&%ngggﬂ?ﬁ&%ﬁ%?ﬁf Addftin’ 8l thd #M&%Pﬂﬂioﬁ%?éﬂent%ﬁ, ﬁi)?%inhl’étlgfrigtéﬁant i rst

upper flow p During the flow through the first” uppér flow path

(171), the first,air_passes thr hgqf | CoQl. h .exch .(93) .
[n'25' ¢ neTiPhst Ths! REIRER A hEHE s Snoke e Bl "GP CHRCERRRE 1. 1)
heat exchange w th 71 refrigerant and liherates heat to the refrigerant.
And, Phe ‘i?élgtﬁ‘ﬁﬁtlﬁf‘ﬁ?g‘tﬂr qqgatle[gaggsggieftﬁﬁsegnb&%}m@g. di schar ged out doors through
the air discharge side outlet $16). Referring to .Eiﬁgures 11 and 15, the
second oper atsshowt in Figutes AP @nd il 2 dhe easingod Ohtsi mgvidediwithjap ougloop side pansdd. | n
the second operation, adsorption and cooling for the second 5 adsorption
el ement (@2) which is armdasdt side paixil] andr syaddepnsidepafed(12)hehichrise fadlast ptie on
elenment (81) is carried out. In other words, in the second operation, air
i's hum diganeld AR dihsipbly sile atl&tof1p) isoforiabd m@ e fdit )endrd thdeutdbsosibe pinedf t he
second adsorption el ement (82) adsorbs water vapor. As shown in Figure 15,
in the fingy Rardid §is@arg®aBebutlct 999).is rorgnddi toShe |G- dfaht 0aidBBE Side pbhef 115)
and the first left vertical opening (116) are placed in the communi cation
stat g5 Wh LA ORI 14} }forrhddi P RgE s
t he ?r?u}t,\@ltl? fs{)g?}a{&ﬁ%\r}% ?’sﬁg"g%&g?i the é%%ggd%#%ﬁ%r%%gn%lrlu peﬁlgw path (176)
and the second | ower - | ef | 0 at.h (178) arge .b t. it o €0 i i on
Wb eachTgoniher Bife st {12, S AEHT dihpigs Aife g1 185is Rl B TEBI I
upper-left flow path (177) and the second |ower-left flow path (178) are
brought 1991R§t08 tegAfertistdstnadsl WAk h each other by the first left vertical
openi ng (11b}:. . )
irst to fourth partition members (100, 120, 130, 140) are disposed sequentially from

near to far side in the housing (10). The interior space of the casing (10) is partitioned
20 front-to-rear by these partition panels (100, 120, 130, 140).

The space between the outdoor side panel (11) and the first partition member (100) is
divided into an upper-situated, first upper flow path (171) and a lower-situated, first lower
flow path (172). The first upper flow path (171) is brought into communication with an
outdoor space by the air discharge side outlet (16). The first upper flow path (171) is

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



In the second partition nenber (120), the second upper-left opening (125)
and the second central |eft opening (124) are placed in the conmunication
state, while the rest of the openings (121, 122, 123, 126) are placed in
the shutoff state. In this state, the s€cond upper-left flow path (177) and
the third upper-left flow path (186) are brought into 20 comruni cation with
each other by the second upper-left opening (1Z5) and the second

upper - cenlomat flolopathal 72)( it Aspugindntoh@ntohinichtior nvittakheuppésor phée by ehe mat h
(184) are brought into communication with each other by the second central

| ef t openjupgiy( tdinlet! 3], NEh& Bt Sva b Eﬁth((i-‘fﬁﬂ]Zis p}éllﬂc]geﬁihwftﬁ &h af! s?bﬁlﬁgf%{ﬁ)

has noved to a position so that it covers a left ha portion o

regenerat‘ltg\sg heat exchanger (92). In this state, the third 72
| ower-central flow path (185) and the third central upper-right flow path

(183) are br t into,c ication wth each other through the .
regenerat i veeﬁgtg’? SBQ%Q%@@UQ@W?“ the PHdoesifg nagel: (1) d‘ﬁ‘dn‘gﬁtﬁfﬁt payyn t he
third | ower-right opening (132) and the third lower-|left opening (136) are
pl aced i nmemberc 6HiMn e gnckpsed tspace, tawthe deft Iead rsebtes ofs 8 hwadhinpepdmgs Tha 31,
133, 134, 135) are placed in the shutoff state. In this state, the third

| ower ri gtumgdressor (9d) bf (he 8&fyigaradt titmmitfiodispdsed avahe nidchine rbdbraw path (194) are
brought into communication with each other by the third | ower-right opening

(132) and t hehé st GattRioBmdbdr (100)s RABO P %_BZ)ﬁrﬁ_mi%ﬁJﬂ%n{ PaHitidh b%yﬂuﬁiﬁf t

flow path (198) are brought into comuni cation with each other e third

| ower - | ef i (’Ja‘?‘t@t I 1 part L 4 t.he
fourth up%g%?ﬁﬁgﬂtgnt penlOnng&?tfgy?ﬁgk%&#%?fﬂﬁgrp%gm&\r})el{r{?ir@g{)’ é)%resgilér%mpi%) ,
and the fourth |.0 ~left. openin 155). ar I d in the conmunication

st at e, mkﬁalnét]?r‘r%at\régi?é)o?ndt%grsﬁﬁgﬁfﬁd’@%’%iﬁmgéﬁﬁ 156) are placed in the
shutoff state. In this state: the fourth upper-right flow path (193) and
the fidurth uEﬁ‘é‘rofc‘ilﬁtﬁtsf%H“& t-gwnbaefﬁﬂefwgie d0d) prdythgHirss lﬁﬂﬁr%mﬁ‘&’%d’ﬂ%n
with each other by the fourth 15 upper-right opening (151); the fourth

| over - r i ofA02) s shanedtlike(a verticallydelorgatddogetangle tloagerrtharhit if ware) paving (4188y ar e
brought into comuni cation with each other by the fourth right verti cal

openi ng (sidk8)andashdrtethaddspwhetein eawhr loagantsidel is fshibsarpatll a6 19 asthd Helpht fobur t h
| ower left flow path (198) are brought into comunication with each other

by the fatetisidgo@e) whilt eaddPgiditadsilid b a led&h DFabditiohb-fehth oft BK eraMvRith he
casing (10), flows through the fifth Iower flow path (192), the fourth

| ower - ceniefial oSN THEIAR) rigtbek Berulio bl kﬂ(’)lgris'ét%&ixzélggyyal?%etrqgo]&fl%% al

that order, passes through the third [ ower- eni ng

7L e ko g 80 AR SO0 TR B
(1720, S ol G S L BTy fed o BTN b LShrd
(10) in such orientation that it runs parallel with the outdoor side panel (11).

Each of the first right-side partition plate (104) and the first lefi-side partition plate

(105) is shaped like a vertically-elongated rectangle having longer sides and shorter sides

20  wherein each longer side is substantially as long as the height of the casing (10). A longer

side of the first right-side partition plate (104) situated on the near side matches with a left-

side longer side of the first right-front partition plate (101) and the first right-side partition

plate (104) is standingly arranged so as to be oriented orthogonally to the first right-front

partition plate (101). The first right-side partition plate (104) is provided, at its upper

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



73 passes through the second upper-left opening (125), and flows into the
third upper-left flow path (186). As also shown in Figure 11B, the first
air of the third lower-left flow path (187) flows, as adsorption air, into
the hum dity adjusting side passageway ("85) of the second 5 adsorption

el enment (82). During the flow through the humdity adjusting side
passageway (85), water vapor contained in the first air is adsorbed onto

t he adsorlbeet-righhepehimesl12). r A detpenside bf deb finst kefiesidecpaoitibraplater (@0$)ositueled ment
(82) flows into the third central upper-left flow path (184). On the other

hand, theos@eaRdr ide nddtctelSvitna FightURde okl §idé bPWermbhleh1Bé: fakpivm distko the
10 cooling side passageway (86) of the second adsorption elenent (82).

abor bs. 1a8t) S SREEHPRSIR AARIIAN A P RERI T il s S0 BRERRRER Gt o

t he adsorbent in the hum djty. adjustjng sid assageway (85). In. other

wor ds, ¢ HETSBEBAIY Fhefflf?é\/kh'fé%m&’Gﬁltioﬁd’létier(,?oﬁhr'g'ﬂf‘gﬁrsf ?ﬂ@-&@emaﬁ@logi ge
passagewa é86). The second air, which has robbed the heat of adsorption,
15 fl ows (18Bbis peovideds @t ligvinpet pattioal af fishvupperHelt 1gBRing THA4)k endng farither of
the third |lower-central flow path (185) flows, after passing through the
r egener at proeidbad att ite koherngetion| 8 Zyst lowdrdeft lopering (M 5yent ral upper-right fl ow
path (183). At that tinme, in the regenerative heat exchanger (92), the

second air i TheuRiteedraehl tpartiRat plexcosoR Mapdil IiRd hilgRfalifielapdicabeerahge heat
of condensation of the refrigerant. 20 The second air heated in the second

adsor pt i oRy;gLEENt i@qgﬁﬁ)%qmgrlr%né&gsmgraﬂgisﬁg%&ﬁe;?g@mﬂg&[ch(lg%risﬁie is

i ntroduced, as regeneration into t justing side

passageway, (.85 f the first. adsorption. elenent ... In th umdity

b vets nortbramaReut Blney P e 38 o, G QOf Shins.fael, Mo Sudeite i
and, as result, water vapor |s desorbed fromthe adsorbent. |1n _other

wor dsl0 t nieng as die sherdersides of the flgﬁterﬂﬁ%t(@fi)leﬁyﬁldfsvartgwr@@ts% 84, 109, The fisstwat er
vapor desorbed fromthe adsorbent is given to the second air 74 and, as a
resul t, tyestieadparidion plates(1Adnis dofaraagedraetaebd paented peheganeily taierchhelnthdi f i ed
inthe first adsorption elenment (81) flows into the third |lower-right flow
pat h ( 182fjrst Aghtsfihanwrpaititidsi gate €10E), the Hiestdeft-droat partitiad phate (192), dhd fisatighta,

whi ch has flowed into the third Iower-right flow path (182), flows into the
fourth | oy partigbh pldte w108t And 1A irst UéTe side frauitidh plRRE(105). JThe filrgWwdraéd
(193), and tﬁe fourp':lh upper-central flow pa}?h (19%) in t)hat order and

ther eaf t eg, i WSl 2ielY183} RlidpobddatURBEI chleWoRaD 16 B:LhiadRHGF MY hbiaf 5

t hr ough ﬁ%aen#(?l},\?ﬁem)pe}r fllc?\'?v pat h ?%f) ,r gt/l\’st?e secon a}drd pgsﬂgesgl?ﬁtr%utg t he
second coglin eat. exchanger £94). .At this tine, refri.gerant 1s .l ow ng
hrough.+ASmEaLR SFaTRRT R, Ebernh i Ful MR Bt B ks brign ol
just passes through the second, cqooling heat 10.exchan (94), i.n other
words. 1 et ot HEeRiRer e deruihor peand BENEET0 Xl « ohs dona
air heated and humdified is supplied indogrs through the air supply. side
out| et ( 1¥JticabaPeHag &lm@nﬁa&@ﬁ%@movad%tataﬁSrpoammﬁuaﬁefiioedhemseqir« %fg@e
flowed into the third central upper-left flow path (184), passes through

t he seconfirsulsfiendecrantitien platedWOPawith @firs) lefwertichlopsningt(bl@he first upper
flow path (171). During the flow through the first upper flow 15 path
(171), the fArstoml vppeasiphsiloWwrpatigil78))e stomitloventigtdldve phithgtTd)angesond 93) .
In the first cooling heat exchanger (93), the first air Is subjected to

heat gxchgipge it 6R! pdiy ?I?g,t a 8nd 1R eRFal TRAY pdtf (176), & 8édohd Appéttiert And,

the dehumdified and heat-robbed first air is discharged outdoors through

the air dﬁ&g@g{)}\?gﬁ%d&d"é‘%&%g .(lé@lr-leésﬂ(ﬁg%ﬁﬂr @?@&ggofé$meﬁj'ﬂwiﬁgnﬂtl@ﬁ%1;- ESt

oper ati on, n and cooling for t adsorption e (81)
are carries. o i].e regeneration. fo econd. orption el emen 82)
N carri RO (SO R§Ro foRh YRE SecisRaT s e Paf SITH! wt
regeneration for the first adsorption elenment (81) is carried out while
adsor pt i oifsightesids pantitionoplate{204eths second sopertiighi flomepatin (1733 ) formed &hwvei ed
out. At that tine, heat of adsorption generated in the humdity adjusting
si de passthgéivdwe(tBa) patitiemphtaddd) md tha setomddowert8dht fRRY path (PH)dofdreeded by
the second air flowi ng through the cooling side passageway (86). Because of
25  under the first vertical partition plate (103). Between the first right-side partition plate



75 this, the adsorption elenent (81, 82) is cooled by the second air,
thereby suppressing the tenperature rise of the adsorption elenent (81,

82). QUTSIDE Al R COOLI NG OPERATI NG ODur| ng the outside air cooling
operating node, outdoor air (OA), taken“into the casing 5 (10), is supplied
i ndoors wi thout passing through the adsorption elenent (81) or the
adsorption elenent (82), while roomair (RA), taken into the casing (10),

i s di schail§€damduthel diostdefivistde attitipagdata @103)r the ghcdndesppeiscanpial fowgladn@ris) (81)
or the adsorption element (82). In addition, the conmpressor (91) of the

refriger dptorgiedCdbole kife Milst aerﬁbﬂﬁ)aﬂmbnf}%lz&@f(m:ﬂ%@tﬂh@@c&{d: | Bvdrcehiddl ifioedl out .
10 Referring to Figure 16, the outside air cooling operating node wll be

descri bed, fgﬁkfﬁzwﬁbrfn@d uh@Lt e H %‘@st%ﬁw’%bkj&ﬁl‘%n 'lai‘é? }6%%]61{?1{3 LR d%"tﬂfttff

shutter such a state that cove por I'on of the

regener at the state the s tter 160) can
be di sregtl lgg suienpa[ 8E§et 135 .t Fei?ﬁnﬁtin? fgﬁ‘ﬁ pa\%ﬁﬁ )|1F ﬁngerl ght
opening (111), theflrst ht 15 verti cal ening (113), andtheflrst

| ower Sl efthe &gt rviertigal nqre)lompgatq)(l&ééand thet sweonsﬁ lefaflowrpath G78) isdormed t he
rest of the openings (112, 114, 116) are placed in the shutoff state. In

t hi s st atumdet the fssgoertcalpgrtiercglater(203) | ow path (175) and the second upper
right flow path (173) are brought into communication with each other by the

first upper Th@kdcondapperFight Bbw: pdtih €173 aad thellep&id-ippeRtenftla@Nowgiath (1¥88) and
the second lower-right 20 flow path (174) are brought into comrunication

wi th each, oLHgwePYo E&ﬁmﬁhlcﬁre Wikt BdchVéhds 1heqf}§tnﬂ1 r-ﬁ%ﬂ@%qenﬂ{édgtlﬂf $reond

| ower -l eft flow pat and the secon ower ow path (176) are

brought | n%(hndc ey %?tﬂ V\fht hﬁ%gg QE)Q%B?O% %)h %g ]:g% ra o%vﬁlrath ﬁﬁﬂ 9peni ng

(115). I the Secon partl £0n %enlng
ar e, ﬁlaced

(122), and . the .25 second | ower-|eft ogpening (
conmi ¢ AEBIRd Pgammypcate Wikh eregpﬁer by thg flrﬁte BYFERIS b@permarhi@és The 4,

125) are placed in the shutoff state. In this state the second |ower-right
fl ow pat regamiaypparriightdow Rrihd17Hvaad the gaepnd losversighhilow Path A7 d) e cliewed i nt o
comuni cation with each other by the second | ower-right opening (122) and

t he secornd dommamidagd tithleavh ptiehby thegfrsanghttveetidahbpehing@B8).| Fhesefdpemmpsat h
(187) are brought into 5 comuni cation with each other by the second

| ower - | efi1npers, noi3) k6 opeded irdeshuibydregpectivé iopeniig/alosing (shattprs Whieh tabd r d

| ower-right opening (132) and the third lower-left opening (136) are placed
in the coswmm,%%éémmglt,@te while the rest of the openings (131, 133, 134,
135) are placed in the shutoff state. In this state the third | owerright

Lo°e i, CATFL ol LN, b o B AR S8 APt 1

communi cation wth ach ot thifd ri openi‘ng and

the third | ft 1l rth lo | ef t w pat h
(158) "ar abAEHRE 4 souTiaRainid i Sl L BBl g

| ower -1 eft openi ng n.the fourth partitio r (140 the fourth
| ower - i giEOTY BWFH&%@@’?Patht(h@)faé‘é rtqﬁeawﬁietoweertntebngﬁwm@ﬂr (ﬂé’ﬁg are gllowedhe
fourth left vertical opening (156) are placed in the 15 comunication
state, wiblcomnhmigageswithfeaehh ethepbniheglers| 1-lefp gpenirgs(1 18). e Thé sesedd bpparhe
shutoff state. In this state: the fourth |ower-central flow path (196) and
t he f our tlkft iflowepath ¢H7) fahd thepsatdnd(1694)-1edir fovo pathg78)i aré all@wednonioatiicater t h
each other by the fourth | owerright opening (152); the fourth upper -central

f1 owopat hyitH 8h ARG tyliBe fis I veiang opéihd (FlePWIRask Rpénifgs (1386115, QUQNHre | Nt O
comuni cation with each other by the fourth upper-left 20 opening (154);

and the fngﬂéhéJ‘arLr ougm ?Jshecftllvgw Bﬁﬁﬁclhgtﬂ%)shtﬂ&‘ij ﬂi%hfa% H%Hﬁ&#aﬁi%ﬁtsf | ow

path (197) are to co cation W|t each ourth

out door i 1 CEReT Lo LR hoed T uf lr&p?r‘i%%t%hﬁawgéa&??@ircﬂttns M55 de

inlet (13). Thereafter the outdoor air flows through 25 the first
| over f1 dWPEailawEatipgl 71) per the sRATE PB‘%‘@Fi’éf‘e?PPP%ﬂ lomerwenseal Howpash (1%6handecond

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

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



77 left flow path (178), the third lower-left flow path (187), the fourth
| oner-left flow path (198), the fourth upper-left flow path (197), the
fourth upper-central flow path (195), %nd the fifth upper flow path (191)
in that order, and is supplied indoors.” On the other hand, when the air

di scharge fan (9G is activated, roomair (RA) is taken 5 into the casing
(10) through the air discharge side inlet (15). Thereafter, the roomair
(RA) f 1 oviirst mppergflowhpgathi i(A7H) kodwshe fseeond platier-¢caram) flavh@aflok16) constantly

| ower-central flow path (196), the fourth lower-right flow path (194), the

third | ovemhifbited WithHeatrk 16w lowipath @epond | ower right flow path (174),
the second upper-right flow path (173), the second upper-central flow path

(175), and t S 7 i 1O i i ar ged
10 outdoors ?ﬁ? (%Igh&dts gllg re]i ééﬁéﬁgr ge2:$5 %zé a@@{‘ééea?h? §6 gl%?:gﬁlE%Tlsa%agl %%%O\ID

EMBODI IVE Al so e second enbo he, dsor on ngrated in
t he hum ‘(feeé‘d hﬁsSF?‘Wg @inbtéonpglglgﬁléw ('lg%fhe tﬁlrgé)@ﬁt E’él q'lsﬁ)e E/fd) résecond
adsorption el enents (81, 82) when dehum difying the first air, is collected
by ni ¥ed seeeificaly, 4h®¢fysta%d5§aq§@ﬁdelamﬁnmlé His Hisppsedatas Hienriali ansh thsr s6c8Bn ai r
(RA) and outdoor air (OA), for cooling each adsorption elenment (81, 82). As
a resul t afsorption ebamnen g&zjantdlsp@veh tontherleftheltsse adsdeptioanglements(8Lsi ) rargh
during the dehum dification operating node, it becones possible to suppress

the tenpefraingé® ihi paaldl inheuadeieplation tbhtewRit résPdctiv82)onpitudindli Bgections
utilization of mxed air (RA + OA) lower in tenperature than outdoor air

(OGA) . Becg ﬁ)cmcd tb %egl’onélhﬁi x‘flcfl QA eblorPOHIRE @5sﬁr%r(13p Fleid@iﬁfoﬂaﬁkcﬁo‘ﬁn 15 Ili?gure

adsor ptl on el'enents 1, I'S suppr essed in corrparl son with

conventi o aI tus I

adsor pt i on- SICHBRR0f g%%feg%’l@%’s@e%%?e@se@i B é%l?ét‘it@?ﬁ*‘?i%%%ﬁ’f?%%f%&?
becones pos le t nt t he dr i.n CPO in extrenel ol d cI

condi ¥4 on%acgdb PG %HE‘E’ %P@?@a{qs‘gﬁ of, priAtien ﬂgaﬁﬂ'&(e rggg}lel\faf)laf—'l i) eES’éAﬁ/ﬁ’LES
OF SECOND EMBODI MENT Al'so in the second enbodi ment omair (RA), or
condi ti ondagressy Iy exlier miydspthe adserptian elsgienisd 8l §2) aé%a‘i”ﬁlgﬂié‘ wcmﬂemaﬂon
enbodi ment. VWen the mxed air (RA + OA) is used as cooling air, the mxing
rate of othatdone ead-surf@e) diagmhal diom ofi the (Aayrptiery elraneat!j(8bX isdedllineah avith ite way
as in the first enbodinent. 5 EMBODI MENT 3 An air conditioning apparatus

accor di ngedresporiding éhdestibfack diaponadiing bfthpradseption elereati(82). i s provided with a
singl e adsorption element, i.e., an adsorption element (250). And, the air

condi ti oni ngFﬁRH&hﬁﬁTrélstthre%éﬁ%rartl% Néa BRNhgER 2 P ef figy fﬁrlg&aﬁd&ﬁfuﬂt aina
operation, a cooling operation, and a regeneration operation, and is so
constygict s%gtc% shhfer (160) are disposed between the second partition member (120) and the third
partition member (130). The regenerative heat exchanger (92) is shaped like a flat plate.
The rear-to-front length of the regenerative heat exchanger (92) is substantially the same as
the rear-to-front length of the adsorption elements (81, 82). The regenerative heat
exchanger (92) is disposed substantially horizontally between the first adsorption element
20 (81) and the second adsorption element (82). Additionally, the regenerative heat
exchanger (92) is disposed on a straight line that links together an end surface center of the
first adsorption element (81) and an end surface center of the second adsorption element
(82). And, air flows in a vertical direction through the regenerative heat exchanger (92).

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

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



10 performair dehum dification by the adsorption el enent (250)

si mul taneously concurrently with regeneration of the adsorbent of the
adsorption el enent (250). As shown in kpgure 17, the adsorption el enent
(250) of the present enbodinent is shaped |ike a doughnut or like a thick
cylinder. The adsorption elenent (250) conprises an alternating arrangenent

of humdity adjusting sjde and cqoling,si age S,: (185,

di vi si on&pmigicslarpltg nThe, ingnefes s bReE Blatal AL iy %‘ﬁ%*‘“é‘ ethaﬁé%?g% e,

el enment (250). Each humi dity adjusting side passageway (.85). penetrates the
adsor pt i oigheteedntvidtR56) the regénerative dicadiexdepges (92 herldigs sidg rl?laéﬁshé‘rm)/\ﬁ?eds ,
each of the hum dity adjusting side passageways (85) opens in front and
rear surf@gesedohloh Gemd @ Mai-side @hé varface 250pe régbderation hkatygxchangen{®nal
wal | of the hum dity adjusting side passageway (85) is coated 20 with an

adsor bent . t i & felem pas 58 1485
rgspt%ﬁté\}egyg Sgrp gf[:r‘él %tﬂé‘ng%md%? @htﬂfaer)plﬂﬁe CI@R) bxten Pas SR WRlED1HtED)

penetrate enent (250) in the radial direction thereof. In
h h ¥ . . .
per piier 4169.or SBUE grder it AL pT HEARARL ARP X GRGY ShRa JHL FIE AN 1

in the air conditioning apparatus, the adsorpiion.elenent (.25Q) .Sy SO

di sposed @WEViRg alORL PP hhei Sﬁigea%é%cbtsid&rpqit&(g“()zgrle %R rgnél gogﬁ%egg{+%dn zone
(252). 79 The adsorption elenent (250) is driven continuously or

i nt er ni t tserfate/off the abutten lats (163) trPOseeteesadbe ﬁ@lﬂtehi’@&'gﬂ@h@%@r%%‘f”z?ﬂtél eof .
The air conditioning apparatus is provided with a refrigerant circuit. The
ref ri ger anlf gorfieuof the seginabischkat exahanger (B2)ndFurthermpirpithgshugenpletei (B62)ds  a
conpressor, a regenerative heat 5 exchanger (92) which operates as a

condenserg, ARsEIRaNS BN Aeng\h bedipHRRe edgesf the side platp éted) oAndpthbawitelm  and
a cooling heat exchanger (93) which operates as an evaporator. The

r ege[}ll%[ at sihﬁﬁepﬁgé)r,rigg&/ggﬂ?ﬁ{et&g@ a fiRDsthielib Whichahd SRERF plate@ 62)pdovegarrasht

circ i'S"s0 o performa vapor conpression refrigeration cycle
er.a

by circul atjon . of refri n har , i :
exchanger hqé%m% 8 fl’t'hr‘?é e%eélgfaitlﬁ § thﬁéeia?f( c}%glgg&@%%séée ?Pgﬂ"gggﬁgf%@r de%e(réggg%%tg d
diagrammatically in Figure 18. In th i.r. conditioning a r I
section oWhHChéh%mﬁebP%%ﬁn(lélzbﬁ%Ws t‘é@“o?alf ﬂ%‘?loflsotfﬁ%i W&gﬁl%gtg\{%e%ta?%xcp h@e?
adsorption zone (251), outdoor air (OA) is introduced, as first air
constitut(9BYy(sedfgupe tBB).air, to a hum dity adjusting side passageway (85)
corresponding to the section, while roomair (RA) is introduced, as second
air consti t utlhagpmedeiwepnahe second pawitios mesdier (20 iand theatbird patisipn magsyber
corresponding to the section. During that time, the second air is fed to
the cppli ?goﬁhggivmsiagﬁmm p&63pat¢ and tahlewer dpacef Edvd ofmtherupper aph e
surface of the adsorption elpement (250). In the adsorption zone (251),

wat er vap t g b thd @rdti dnQt se@brid GARSMIAL dlements (31, 82)asigiotheesvitwht 0
t he adsor%ﬁ%oﬁn&tbﬁ%qhhﬂitdi t)r/ adj ussti ng si dlg passageway (85) of the 20

?gsg{jggi gggl‘%‘t'ereﬁ%%, L 250%h st Al AGSRBLUIAN MSreIpaSHA G RIhalR ttned apor
on the right side of the first adsorption element (81) are an upper-situated, third upper-right
flow path (181) and a lower-situated, third lower-right flow path (182). Divisionally

20 formed above between the first adsorption element (81) and the second adsorption element
(82) are a third central upper-right flow path (183) on the right side of the switch shutter
(160) and a third central upper-left flow path (184) on the left side of the switch shutter

(40). Divisionally formed below between the first adsorption element (81) and the second

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



onto the adsorbent in the humdity adjusting side passageway (85). The heat
of adsorption is collected by the second air (cooling air) flow ng through
the cooling side passageway (86) of thegyadsorption element (250). The first
air dehumdified in the adsorption zone (251) passes through the cooling 25
heat exchanger (93). In the cooling heat exchanger (93), the first air is
subj ected to heat 80 exchange with refrigerant and | iberates heat to the
ref ri ger ah leftTsids efithecteconchadsprntion elgmeng &BZindraioni wacaHiyatedothid yrpeslal) i ed
indoors if the dehum dification operating node is selected. If the

hum di f i GRi pdh (188) aind adpwerddtuated shird kived:left Rewfpatisf183).r, whi ch was

dehum di fied and rel eased heat, is discharged outdoors. 5 On the other

hand, the segoRsk Biech, debblied base,’ @bbagsoigiain dEmagis@1psi)as pravidddewahlsigr pt i on
zone (251), passes through the regenerative heat exchanger (92) as

regener athi[uglgdi Oﬁﬂ%%{hgtsrﬂf%gaﬁg@%\?\{a?gkérﬁeafnﬁ%ﬂé cENHER@LpaskapBvay (56), SREDME ai 1

i's subjec exc efrigerant "and absor bs” heat of
condensatjon of the refri ant .. The, second air .he d..i . j on
Cone. BootirSadormian sisasn LT Beoingaifd 3 SRRNaBty S ALk bl P 858N O

hum dity adjusting side passageway (85) of the adsorption_ele né}péZSO)
that is belenppssagenne §83)rcomaunieajeswiththethirdosratrpbupper-right floy pat } #Hnal
novenent of the adsorption elenment (250), the section of the adsorption

el enent (w2dD)s withithé thiaslosier-wizhe Bowrpath €l 82dsovdpthe eaolmgnsgd¢ passagewry8E) t o

t he regeneration zone (252). In the section of the adsorption elenent (250)

si t uat ed domhliBct@OSNR tiAd XA FPeerigRow path (18¢) adsell hentith thehbiad &ovdry t he
second air in a humdity adjusting side passageway (85) corresponding to

the sect ic%Htr%Srﬁbvg ﬁ%hgaﬂ%s it the Watte? ha VB BRY sekSndIRfeIpied efehmt {829 isdisgusbent .

I n ot her wor sorbent is regenerated. The water vapor desorbed from

t he sor.hent. i s _given.t h - Al . IWith S
togettior W brP PR TLHD O3S e sTRTREREETE, (Y RoRRRaRR i
outdoors if the dehum dif.i ion op tin de.20,i s, .se] ect

ot her harie third ceigrah yppearle “iBﬂBéS&Saﬁsi‘gﬂmﬁ%ﬂ’é&itEe i, tWeeEf?eq:E ﬁg‘?vs‘gea?gnd
air heated and hum dified is supplied indoors. As has been descrLege above,
in the add87puhétheenpding3BiE)passageways (39) oBHMEBeAtes Vi theoird HRPey rfg{"f on
el ement (250) is carried out while in the regenerati on zone (252) a

r egener at panin (k86 nstvelbas ith théenird dowerptentsal fove petht(18950) is carried out. At
that time, heat of 25 adsorption, generated in the humdity adjusting side

passageway (&§hg sebnd E&‘ti&i@ﬁ@ﬁd@ﬁﬁe@lﬂl%) Slprel e mtith (2 6Mninigs. dikIsewindapbs-t he
second air flow ng through the cooling side passageway (83 . Because of

L FSPEE  Epn pondns  ctaie
(120) allows the second upper-right flow path (173) and the third upper-right flow path

(181) to communicate with each other. The second lower-right opening (122) which opens

in a lower-right corner of the second partition member (120) allows the second lower-right

flow path (174) and the third lower-right flow path (182) to communicate with each other.

20  The second central right opening (123) which opens in an upper-central area of the second
partition member (120) situated to the right allows the second upper-central flow path

(175) and the third central upper-right flow path (183) to communicate with each other.

The second central left opening (124) which opens in an upper-central area of the second

partition member (120) situated to the left allows the second upper-central flow path (175)

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



In the present enbodi ment, heat of adsorption, generated in the humdity
adj usting 5 side passageway (85) of the adsorption elenent (81, 82) when
dehum difying the first air, is collectged by roomair (RA) serving as
second air, whereby the adsorption elenment (81, 82) is cooled. As a result
of such arrangenent, even when the outside tenperature is high it becones
possi ble to suppress the tenperature rise of th adsorpgi on eln[%nepttt' 250)
because &fcond spper-lefi @pemingr(1S) WhESR) opepswdran YPPEks 5066 08 RSP i o or
air (OA). 10 Besides, the drop in adsorption perfornmance of the adsorption
el enent  @RinbeB2)20)2llsuppheseedd upperdrf £hive path\@l 7T ardethe dhiverppesnefi flow
appar at uses, and the anmount of npisture adsorbable by the adsorption

el ement ﬁ%’ (186) td ConfiBEMERE wat Edchicgy] Winally, ddietdraniowat-keft opentrige(1p6lesent
enbodi ment, as second air constituting cooling air, conditioned air (CA) or

m xed ai r"“’(‘}%‘ﬁéﬁﬁ@%ﬁwﬁ%@??&fcr {)Pﬂ’i@‘s_@éolrnd (PRAioANRerbEr 4 020) aftbivs e deC¥d MRy

be used. I's possible to enbody the present invention
not oply in the foregoi manner s, byt al sQ.i r | O ESvitH N the
i st Sandowtand S add heat B4 e auddrBrrBe Mpoal 82y P BARAL ol
rectangul ar parallelepiped and in the third ephodi nent the adsorption

el enent ieechspthped Theseeopsniaes k121pi-k AL m@tﬂ@%&ﬁﬂ&%&?vq ‘?P%H‘#P Phe
deened restrictive. For exanple, the adsorption elenent may be shaped |ike
a hexagonhittgrs whinhare svianng meghanismsaddi ti on, in each of the foregoing
enbodi nents, the amobunt of air supply into the roommy equal the anount of

ai r di schar gphd eouetht ?drdgort Renibee§140)ris nieely upayf adourBbrighteresss partitign ipéate he
sarne. 82 For exanple, Figure 19A shows an exanple of a systemin which

the rati h MefY- rfforoplattoQu2pi 4 ) rigtd-sider pdrtiaor place (ud),ad r
vol une ogl?ni)ktggl%gﬁlr] l%ﬁédir%bx) oé]sb'ltsaecgndpai ris rig& S1,e Igetncll thg ratio of the

AT Mgl TR IHEBRE Varblibn bRV 148), bEa 'JﬂhV@rﬁHE?pQ{itigﬁg%§§@4§j_r (EA) is 1 :

1. 1 rds, alr-volune of outdoor air ( as first air is

| 00, 5 then the ajr, volune.qf each of m xed gi + 18U pEo (SA),
and exhaust gi‘ﬁ‘ E’%ﬂ}e oé‘rtgle régg‘t'f%. pﬁrwl(frhpfé?ecgsé? af‘%%é% lgggﬂrg era ?ra%l%&) i's
not included in the mxed air (RA + OA), this constitutes .a.syst i.n_which
the out ddmteéMZ)(lmﬁa;e@ﬁdllier%V?%a%HYaF‘Pn%%&é reciage o@‘?ﬂ%? @}%&dﬁ@ﬁ@&ﬁﬁhl% n
amount. |f the outdoor air (OA) is included in the mxed air ( + Oﬁ ,

thi s consbagentsdesaandashortsupides; wheseinoeagh Jouges pide1s suhstapkiplly enlongiagire 198
shows an exanple in which the mxed air (RA+ QA) is 100 + a, the supply
air (SA) tesght QF theoskitig €103 xhtdles¢achishortdEA)dd basl QiEngthaof fhout ph@f%r@dqfotﬁe air
(OA) as first air = 100. In this case, the outdoor air (OA) and the room
air (f3A) 1afefal GRURT Bf fleanagiag (@OyalThy fourtlasBhtriar patiaeidplatco(141Fisguamlidd

shows an exanple in which the mxed air (RA+ QA) is 50 +

arranged to the right of the casing (10) in such orientation that it runs parallel with the
indoor side panel (12). The fourth Jeft-rear partition plate (142) is standingly arranged to
the left of the casing (10) in such orientation that it runs parallel with the indoor side panel
(12).

20 Each of the fourth right-side partition plate (144) and the fourth left-side partition
plate (145) is shaped like a vertically-elongated rectangle having longer sides and shorter
sides wherein each longer side is substantially as long as the height of the casing (10). A
longer side of the first right-side partition plate (104) situated on the far side matches with

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

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



15 a, the supply air (SA) is 100, and the exhaust air (EA) is 50 + a~ for
the outdoor air (OA) as first air = 100. This case constitutes an
air-supply overload system Furthernorgg the system configurations, shown
in Figures 19B and 19C may be nodified so that part of the second air is
di scharged as shown in Figures 19D and 19E. Such arrangenent makes it

possi ble to control the volunme of regeneration air. 20 Although edach of the
exanpl es right-Feagpaition piate (kdd). aTkesfourth righi-side PaditER glatg(dh p[r%@de , atits
dehum di fication operating node, it is possible to performair vol une
control dippengortioe, hubudh fuppatiigin apesingt (168) aodlés furiRUPTRIIded, APRS|lowsn LI TY
As has been descri bed above, the present invention is useful for air

condi ti oNj g2 3 BRRR ISRt Oherdifie (8RS ACRAbert ¥ of the BSurfi REMEIdNFdriiTor S
CLAIMED I'S: 1. An air conditioning apparatus, provided with an adsorption
el ement érﬁgt%?zé) shRdted Bn PRVEaP gidEl niidHed Widh ?ﬁgfg@ 'd@ﬁn?ér@d@@ﬁﬁ@%ﬁ‘ﬁa}’leﬁB@

capabl e ure adsorption by passage o sorptton air and noi sture
desorption b assage of_regener at j ai,r _and a £ool.i.pg. side. pas y
(80 Bnr dagrPeaEr e At ngna e ioaet BE-fuf paCef plRetSFisalafingR aRgEHEY  on
generated during said adsorption in said hunidity,adLu ti i ssageway
(85), forsosaspigl bei eriensad orthagensllyniodibe Joprehy daft-toar RpftitiAn ) egﬁ‘\}; gﬁf&?‘e in
said hum dity 10 adjusting side passageway (85) of said adsorption el ement
(81, 82, I2fi@)de pantition placa@dSkivaceyidedhet 85 nppai poricap i fagrtaupperdelt ongingd of
roomair (RA). 2. An air conditioning apparatus, provided with an

adsor pt i ons$) SR furltBi pro¥died 280t 16vast pogtien, dourth loweadiftspenitg @58
passageway (85) capable of noisture adsorption by passage of adsorption air

and noi st ur eTesar 'bét?ﬂcé%ai%%ﬁﬂ%e ei43)89sNpEALkOR laefalgionkaled re@@idlag

si de passageway (86) rough whi'ch cool'ing air passes for absorption of

a; ush noatanE 8 SATA Tt luhycl 3iddS oy BHORG HAS R AR AR ik s

whi ch has been_ adjusted in said hundi adj ust i..de passage - ) of
sai d ads ﬁtiaBtl‘P?'é)l anione 2f dhe ﬁ’é"éf‘l ‘2%‘3 wae | lqgnGQgﬁlélBae@@? S}\?ﬁhr%rr \él?d% Iég?d
cooling air is conposed of conditioned air (CA. 20.3. The air canditioning
appar at usloag as ¢he shertensifes of thadourth tghty andyje $‘é‘? Raraitian pRtGsSLAdy: 14%%:1"5? ality
of adsorption elenments (81, 82), wherein said air_conditioning apparatus is
confi gur efbusth vetiiwal garition plates(l 43)ie satarangadraspibe lerigetsd ephegnnally tq eackiofg
adsorption air to flow through a hum dity adjusting side passageway (85) of
sai d firstheafdanh pighoneae| amitiin pRRf) (144),ctherfoedh deft-resni fagtitsinnplateatiddusthy 25
cooling by forcing cooling air to flow through a cooling side passageway
(86) pf sahufthfdigilside partition plate (144), and the fourth lefi-side partition plate (145). In
addition, the fourth vertical partition plate (143) is disposed at a level corresponding to the
middle of the height of the casing (10). Furthermore, the fourth vertical partition plate
(143) is provided, at its portion situated on the right side of the fourth right-side partition
plate (144), with a fourth right vertical opening (153) and is further provided, at its portion
20 situated on the left side of the fourth left-side partition plate (145), with a fourth left
vertical opening (156).
A fourth upper-right flow path (193), a fourth lower-right flow path (194), a fourth
upper-central flow path (195), a fourth lower-central flow path (196), a fourth upper-left
flow path (197), and a fourth lower-left flow path (198) are formed divisionally in the

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



84 adsorption elenent (81) is carried out and, in addition, regeneration by
forcing regeneration air to flow through a humdity adjusting side
passageway (85) of said second adsorptiggn elenent (82) is carried out and
(ii) a second operation in which adsorption by forcing adsorption air to
flow through said humdity adjusting side passageway (85) of said 5 second
adsorption elenment (82) is carried out while sinultapeously cooli b
forcing dhofqun right-side prrtsiantmate (ki) athe denriheprer-aghilew pgidy3) ‘é§d§’]g@ﬁdysai d
second adsorption elenent (82) is carried out and, in addition, _

r egener atabove the fomticvergcal @ganmngtiiteifl48) and che foonth idwereright Slaivdpati d M) sy

adj usting side passageway (85) of said first adsorption elenent (81) is
carri ed QYimedlRdEXBE UbGEh IvRrtfal ?ﬁﬂﬁfohoﬁlat_elﬁﬁ). Tha@waéd tie0Rlirthi eightrgde
apparatus as set forth in claim3 conprising: a swtching nechani smfor

Swi tchi n%a%ti()fn;;ﬂgegtf@{}rﬁlcizlhg o RASRRRdeOShrfidn Pﬁféodliﬁﬂ tfd four@NfppeReGRar ati on

air, wherein's ir‘con ioning apparatus I's so configured as to switch

between said fijr operat i and, sai d ,second operat | he .opersAat ,on of
cai d Sui LR HEtTOSRG (CrPheb RS B POHEFHg LA ser perb e BEEET

82) to rotate through a predeterm ned angle, 5 The air,ccl)]rr:fgiti nj.n

appar at udower-eentrat Sew pathn(18phis fprmedomsher Berfgurth vemicalgrrty Etﬁég‘i‘gmq?’br
switching of flow channels of adsorption air, cooling air, and regeneration
ai r, wherthé nefsaidd ofi the dontti tdfieside garpiparpata(149), se forthi uppeettftaBowvdatini t ch
between said 20 first operation and said second operation by execution of

t he oper gl bpisoformiad dbsi the Toieh Weshanpathivh phites ¢l 43) add ahptowth Rivendeft s

(81, 82) fixXxed in position. G The air conditioning apparatus as set forth

| n el therd Bl dosiis frAkduAder MEhothA vedicd psqimilb@uLAETENt (250) i

shaped [i circular disk and hum dity adjusting side passageways (85)

pass QE)OWW et EL}Q{ glgd}{holﬁﬁ%ﬁﬁghtdﬂ&g%%\{,{ﬂl:ﬁ? afid %Eeﬁhgflﬁgér-&éﬁtral Bowidag 8)95%)6155

t hi ckness-w rec er eof e’ cool 1 ng passageways (8
conpl etely

t hrough sai d adsorption el.enent, (25 in the radi. i.feetjon
t her eof , %éﬁ%‘i" E"a‘?%‘“ﬁ‘éf%artf)t‘\ﬁ'&?r?ag]l’ Q}P@HFY E%é}’ ?]élpp%fr %ég%%y@%ﬁ%l?.t ghé
central axis, and wherein adsorption by introduci n? adsorp{i og ai@i1 into a
humi di ty fadithdewergight @ewanaﬁawégé@dastle(fwh Ipmveesenteal flgwpath (190%2163HIPVES of
sai d adsorption elenent (250) is carried out while sinultaneously cooling
by forcing eomhimgataiwitht eadH othet fy othgHourtle dowerrighs i apsninasdagewdyre (fgeith i n
association with said humdity adjusting side passageway (85) is carried
out and, udppepdight flow, pateqeIBr aidi the foyrth lbwedtightniow gmen €19 i ave alowed e o a
humi dity adjusting side passageway (85) that is formed in another portion
of sasd agdshRbitse vAIEERALIHE ty2BO Yourth figlitrjegkabdpening (153). These openings
(151, 152, 153) are opened and shut by respective opening/closing shutters which are
switching mechanisms.
The fourth upper-left flow path (197) and the fourth upper-central flow path (195) are
allowed to communicate with each other by the fourth upper-left opening (154). The
20  fourth lower-left flow path (198) and the fourth lower-central flow path (196) are allowed
to communicate with each other by the fourth lower-left opening (155). The fourth upper-
left flow path (197) and the fourth lower-left flow path (198) are allowed to communicate
with each other by the fourth left vertical opening (156). These openings (154, 155, 156)

are opened and shut by respective opening/closing shutters which are switching

25  mechanism.



7. The air conditioning apparatus as set forth in claim3, wherein said
regeneration air is conposed of air as a result of heating of cooling air.
8. The air conditioning apparatus as s forth in claim®6, wherein said
regeneration air is conposed of air as a result of heating of cooling air.
15 9. An air conditioning apparatus, provided with an adsorption el enent
(81, 82, 250) having a humdity adjusting side passageway.(85).capahl e of
noi st ur e adsKiepthird paititignaseaber dBOhissIP P%W’@itgegﬂg’vﬁ‘ﬁgﬂm) Yfi&SorPt% on by
passage of regeneration air and a cooling side passageway (86) through

whi ch coghifgpirrighpsp@ng (81 Rivizhpirienninodn dypet-right euiswrgitthothigaditaned
during said adsorption in said humdity adjusting side passageway 20 (85),
for suppl yi ' 21017 Mol h ¢i81haad Brefouadjuppératpht fiosai d
hum di ty%ééﬁg%églﬁn% aﬁslp é pasggé%&gsﬂ €§5ﬂ)bfwo sgi d})adsor ption g?eerrfsgnt (81, 82,
250), to an | r space, wherein.sakd c I Lol ioted air
(RA ' OAPtR D P SRR ISP T Do S o IR er  BC OpRRREELE) vt 10

The air conditioning apparatus_as set forth in claim?9 L Si:NQi ) a
ol U 21 1 y9P6RS B SPUTEN. 6PRGAT Dre(BTS pagfion mEaSsfLT0) e HhifPiower
conditioning apparatus is configured so that (i) first operatiop in which
adsor pt i aighbfiofvarath (i$2pambihpfouseh kovertight ﬂ@%p@Wr@%Hano r&qag?/wggjeg i ng
si de passageway (85) of said first adsorption element (81) is carried out
whi | e si rgshdram@ieuhikd camal figly dpenihgr(E33)grviidobpang iman upperfceaiipl tpRFtingH the

cool ing side passageway (86) of said first 5 adsorption elenent (81) is
carri ed quﬁ%wﬂ- ioh @Ak t(1 90), sith KGE G Bkt i D altyw eifecthird cesgalnppertiight fliw t o
fl ow t hrough'a ﬁum dity adjusting side passageway (85) of said second

adsorption e 1 | | 95) R cHBMmOAaRPRIREABother. Whi ch
adsor pti o‘??t}bkﬁggf%? &llgezg%’g%r@?%rg%&%a?%g%ﬁlog% ;oﬁgh sai (a:li hum dity

4 ust i | a5 . q . .
2ajr lrjislé)ijno Sel &)I?ﬁdr‘%is %%%ﬁ@i’ﬁé‘&g)s(ll%)c%oicﬁ noz)%ﬁssgf%r cginé'g l?)tpdg ol i ngmatih& 81'?1(})d :‘ Isow
th h i id 8 i,d d ad ' I t

(82) s ceariemambeRAbiD Siodan 6 b oh SlRrol POR By Ponmeni Tt Dot EE o

air to flow through said hum dity adjusting side passageway (85) of.said
first ads@sp) amhthelfowtshupgecentra wpa@dl?ﬁ%ﬁ? @Féﬂ‘é&%"&%w\é@ agh Qihteér Hﬁ?i on.
11. The air conditioning apparatus as set forth in claim 10 co_nJ)ri si.ng: 15
a swi t chi pgdnBpealfisopdnarg Q8F) etichgopsdns fih ew uphemiel| coredr ofcthe thif

BRUEPR

cooling air, and regeneration air, wherein said air conditioning apparatus

IS SO CONfiguECH30F allows e mitdagipseit Aewhafli (186) apdtiat foorthapgesksfidiekcond
operation by the operation of said switching nechanismand by forcing said

adsorTﬁé 1o atﬁ'(?g@%_sco(rﬁ&um@a%é it EhadtRert hFiaNE) the PRI Riva T @geimg(E36) 20

12. e alr conditioning apparatus as set forth in claim10 conprising: a

SWi tchi ngwﬁ%g??p?gn?%f OlE)W%%MetﬁCmrHQr Of ! B4 (Haﬁﬂi%ﬁl fe@bera@d30) RASWNtIRI third

cooling a neration air, erein sald air conditioning apparatus
oper at | oniobyPrasib S et SH7 A SRR R e el o pfRRARY] B oAt uRRCond
each other. These openings (151, ...) are opened and shut by respective opening/closing
shutters which are switching mechanisms.
20 The space defined between the indoor side panel (12) and the fourth partition member
(140) is divided into an upper-situated, fifth upper flow path (191) and a lower-situated,
fifth lower flow path (192). The fifth upper flow path (191) is brought into communication
with an indoor space by the air supply side outlet (14). The fifth upper flow path (191) is

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



25 mechanismw th said adsorption elenents (81, 82) fixed in position. 87
13. The air conditioning apparatus as set forth in claim9, wherein said
adsorption el enent (250) is shaped Ii a circular disk and humdity

adj usting side passageways (85) pass conpletely through said adsorption

el ement (250) in the thickness-wi se direction thereof while cooling side
passageways (86) pass conpletely 5 through said adsorption el enen 250) in
the radi Sbwdpatle(t92pis brioaglionto ceirumusnieation WithHhednRAr SRS f%@ﬁta'f@%f( s
rotated around its central axis, and wherein adsorption by introducing
adsorpti gideahlet (185.0 a humi dity adj usting side passageway (85) which is
formed in a portion of said adsorption elenment (250) is carried out while

si mul tanmkméqgﬂ(‘-_%ﬁbﬁ orcing cooling air to flow through a cooling

si de 10 passageway in association with said hum dity adjusting side
passageway (.85) is.carried out and, in LLion, . & lahd ARY will b

i nt roduci ng HEgBITBIE PB4 O?ﬁﬁleo ago#]eu%eas i eg}i glgj cl?gtglﬁﬁgﬁléi dﬁe&passgéewgy (85)
that is formed in another portion of said adsorption element (250) i

carri &d dawlbﬂ.Wﬂ*héefﬁielnc%é?lcﬁlglir%illll‘gﬁapg‘ér g‘fsﬁgl?%ffs 2o Ry Al ‘lgor{;ag}r??ln e of
clains 9-13, wherein 15 said cooling air is conposed, of a nixturepg% a
resul t ofapparaius gedbrmov dekimid{fration aperaingimofe.ai humi@ijcalipn QPpLaHPR MYFi ned
m xing rate according to the tenperature of said roomair (RA) and the

t enper at uhg a@fousddelaip ubeliy omerating@Adde fsswitdhingainanmasndihei ensidgyaiagpelitg us as
set forth in any one of claims 9-13, wherein said cooling air is conposed
of a m X&?Eﬁﬁﬁg Rode&is Watriedf ouli wileAath frehpeatuad of OitAdoradit! i2bventthioothatof ( OA)
at a predeternined mxing rate according to the tenperature of said room
air (RA) .and f.h {gﬁﬁ : HBGRRAtatS WY, &l T (SA). 16. The air
conditioﬁ?%%aéﬁgggg u lgégﬁé§ﬁ$6¢th |ﬁ'any 5§e of clainms 9-13, wherein said
cooling air..i ] result of mxing of roomair (RA
and dft d&fﬂﬂmf[?@?@[d‘(ﬁ%ﬁé@éﬁw&@?@m ng rate according to the

hum dity of said roomair 25 (RA) angd t huni.dity of said outdoqr aj.

(0A). 88 msovnéhemcoa%ﬁ’ag?élawphgﬂ ﬂ}ﬁﬂp&ﬁaf“ﬂ@h%‘%eﬁpef%ﬂnﬁﬁn?dﬁ?’ g‘u“t(aﬂ%‘?’“l“f:l ai m
10 or claim 13, wherein said regeneration air is conposed of air asda
resul t of(Ch9aisideuidifesbindtheniis supphied indogrsswhtle heat of adsoptign generated 1n

. As.As.As.A.A s _.Asr.Asr.A . A

_As. Ar . AsthdadsobptiohselésntA81AR2)Ashen/debumidi fying thesoutdorggir, (RBY) iarcollgeted g A
. A9. A39. A3. A3% A3s. A3L.A _. A 9. A

. AF{ L. AYh96.A3hirAXDYs Y2pwith Al dcondiiatioAlofssonhbic(R A) And\butadbmait{QA)AYhL. AYh_.
Al h. AUL. Al he. Al Ae. Al hL. AUL. AU . Al Ur. AYhsr. Al Us. AY{r. AFhL. A3h_. AF{r. A
_- A3. AF . A39 A A3 ewhSin Fighreh 12- s 183Bher e A8 Jufply NisH(OFX W aclivated in the
dehumidification operating mode, outdoor air (OA) is taken into the inside of the casing
(10) through the air supply side inlet (13). The outdoor air (OA) flows, as first air which
constitutes adsorption air, into the first lower flow path (172). On the other hand, when the
air discharge fan (96) is activated, mixed air (RA + OA) which is a combination of room
20  air (RA) and outdoor air (OA) is taken into the inside of the casing (10) through the air
discharge side inlet (15). The mixed air (RA + OA) flows, as second air which constitutes
cooling air and regeneration air, into the fifth lower flow path (192).
Furthermore, during the dehumidification operating mode, refrigeration cycles are

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

25 as a condenser and the second cooling heat exchanger (94) operates as an evaporator.
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10 right (f?ow pa:tl}P ﬁgl)( )ano@ tﬁél. Ofc{%:é‘h (L}pper]lplght flow path (193) are brought into

communication with each other by the third upper-right opening (131) and the third central

upper-tight flow path (183) and the fourth upper-central flow path (195) are brought into
communication with each other by the third central right opening (133).
In the fourth partition member (140), the fourth lower-right opening (152) and the
15  fourth right vertical opening (153) are placed in the communication state, while the rest of
the openings (151, 154, 155, 156) are placed in the shutoff state. In this state, the fourth
lower-central flow path (196) and the fourth lower-right flow path (194) are brought into
communication with each other by the fourth lower-right opening (152) and the fourth
lower-right flow path (194) and the fourth upper-right flow path (193) are brought into
20  communication with each other by the fourth right vertical opening (153).

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

25  flows through the fifth lower flow path (192), the fourth lower-central flow path (196), the
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flow path (183).

10 On the other hand, the second air of the third upper-right flow path (181) flows into
the cooling side passageway (86) of the first adsorption element (81). During the flow
through the cooling side passageway (86), the second air absorbs heat of adsorption
generated when water vapor was adsorbed onto the adsorbent in the humidity adjusting
side passageway (85). In other words, the second air flows, as cooling air, through the

15 cooling side passageway (86). The second air, which has robbed the heat of adsorption,
flows into the third lower-central flow path (185). The second air of the third lower-central
flow path (185) flows, after passing through the regenerative heat exchanger (92), into the
third central upper-left flow path (184). At that time, in the regenerative heat exchanger
(92), the second air is subjected to heat exchange with refrigerant and absorbs heat of

20  condensation of the refrigerant.

The second air heated in the first adsorption element (81) and the regenerative heat
exchanger (92) is introduced, as regeneration air, into the humidity adjusting side
passageway (85) of the second adsorption element (82). In the humidity adjusting side

passageway (85), the adsorbent is heated by the second air and, as a result, water vapor is

25  desorbed from the adsorbent. In other words, the second adsorption element (82) is
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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 first air dehumidified and cooled passes through the air supply
10 side outlet (14) for supply to an indoor space.
On the other hand, the second air, which has flowed into the third lower-left flow path
(187), flows through the second lower-left flow path (178), the second upper-left flow path
(177), and the second upper-central flow path (175) in that order and thereafter flows into
the first upper flow path (171). During the flow through the first upper flow path (171),
15 the second air passes through the first cooling heat exchanger (93). At this time, no
refrigerant is flowing through the first cooling heat exchanger (93). Therefore, the second
air just passes through the first cooling heat exchanger (93), in other words, the second air
neither absorbs nor liberates heat. And, the second air, which was used for cooling of the
first adsorption element (81) as well as for regeneration of the second adsorption element
20  (82), is discharged outdoors through the air discharge side outlet (16).
Referring to Figures 11 and 13, the second operation of the dehumidification
operating mode will be described. In the second operation, on the contrary to the first
operation, air is dehumidified in the second adsorption element (82) simultaneously with

regeneration of the absorbent of the first adsorption element (81).
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path (173) and the second
lower-right flow path (174) are brought into communication with each other by the first
right vertical opening (113); and the second lower-left flow path (178) and the second
lower-central flow path (176) are brought into communication with each other by the first

10 lower-left opening (115).

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

15 communication with each other by the second lower-right opening (122) and the second
lower-left flow path (178) and the third lower-left flow path (187) are brought into
communication with each other by the second lower-left opening (126).

In the switch shutter (160), the shutter plate (162) has moved to a position so that it

covers a left half portion of the regenerative heat exchanger (92). In this state, the third
20  lower-central flow path (185) and the third central upper-right flow path (183) are brought
into communication with each other through the regenerative heat exchanger (92).

In the third partition member (130), the third upper-left opening (135) and the third

central left opening (134) are placed in the communication state, while the rest of the

openings (131, 132, 133, 136) are placed in the shutoff state. In this state, the third upper-

25 left flow path (186) and the fourth upper-left flow path (197) are brought into
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1009 Z" 10% M rdrii ok QR ehoin SURYEBY the-fourth lower-left opening (155) and the fourth
lower-left flow path (198) and the fourth upper-left flow path (197) are brought into

10  communication with each other by the fourth left vertical opening (156).

The first air, taken into the casing (10), flows through the first lower flow path (172),
the second lower-central flow path (176), and the second lower-left flow path (178) in that
order, passes through the second lower-left opening (126), and flows into the third lower-
left flow path (187). On the other hand, the second air, taken into the casing (10), flows

15  through the fifth lower flow path (192), the fourth lower-central flow path (196), the fourth
lower-left flow path (198), and the fourth upper-left flow path (197) in that order, passes
through the third upper-left opening (135), and flows into the third upper-left flow path
(186).

As also shown in Figure 11B, the first air of the third lower-left flow path (187) flows,

20 as adsorption air, into the humidity adjusting side passageway (85) of the second
adsorption element (82). During the flow through the humidity adjusting side passageway
(85), water vapor contained in the first air is adsorbed onto the adsorbent. The first air

dehumidified by the second adsorption element (82) flows into the third central upper-left

flow path (184).
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flows into the third lower-central flow path (185). The second air of the third lower-central
flow path (185) flows, after passing through the regenerative heat exchanger (92), into the
third central upper-right flow path (183). At that time, in the regenerative heat exchanger

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

The second air heated in the second adsorption element (82) and the regenerative heat
exchanger (92) is introduced into the humidity adjusting side passageway (85) of the first
adsorption element (81). In the humidity adjusting side passageway (85), the adsorbent is

15 heated by the second air and, as a result, water vapor is desorbed from the adsorbent. In
other words, the first adsorption element (81) is regenerated. Then, the water vapor
desorbed from the adsorbent flows, together with the second air, into the third lower-right
flow path (182).

As shown in Figure 13, the first air after dehumidification, which has flowed into the

20 third central upper-left flow path (184), flows into the fourth upper-central flow path (195)
through the third central left opening (134) and then is delivered to the fifth upper flow
path (191). During the flow through the fifth upper flow path (191), the first air passes
through the second cooling heat exchanger (94). In the second cooling heat exchanger (%94),

the first air is subjected to heat exchange with refrigerant and liberates heat to the
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second air just passes through the first cooling heat exchanger (93), in other words, the
10 second air neither absorbs nor liberates heat. And, the second air used for cooling of the
first adsorption element (81) as well as for regeneration of the second adsorption element
(82) is discharged outdoors through the air discharge side outlet (16).
As has been described above, during the first operation, adsorption and cooling for the
first adsorption element (81) are carried out while regeneration for the second adsorption
15  element (82) is carried out. On the other hand, during the second operation, regeneration
for the first adsorption element (81) is carried out while adsorption and cooling for the
second adsorption element (82) are carried out. At that time, heat of adsorption generated
in the humidity adjusting side passageway (85) of each of the adsorption elements (81, 82)
is collected by the second air flowing through the cooling side passageway (86). Because
20  of this, the adsorption element (81, 82) is cooled by the second air, thereby suppressing the
temperature rise of the adsorption element (81, 82).
HUMIDIFICATION OPERATING MODE
As shown in Figures 14 and 15, when the air supply fan (95) is activated in the

humidification operating mode, mixed air (RA + OA), i.e., a combination of room air (RA)

25  and outdoor air (OA), is taken into the inside of the casing (10) through the air supply side
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out in the refrigerant circuit, in which the regenerative heat exchanger (92) operates as a
condenser and the first cooling heat exchanger (93) operates as an evaporator. Stated
another way, no refrigerant flows in the second cooling heat exchanger (94) in the
10  humidification operating mode. And, the humidification operating mode of the air
conditioning apparatus is performed by repeating first and second operations in alternation,
Referring to Figures 11 and 14, the first operation of the humidification operating
mode will be described. In the first operation, an adsorption operation and a cooling
operation for the first adsorption element (81) are carried out while a regeneration
15  operation for the second adsorption element (82) is carried out. In other words, in the first
operation, air is humidified in the second adsorption element (82) and the adsorbent of the
first adsorption element (81) adsorbs water vapor.
As shown in Figure 14, in the first partition member (100), the first lower-right
opening (112) and the first right vertical opening (113) are placed in the communication
20  state, while the rest of the openings (111, 114, 115, 116) are placed in the shutoff state. In
this state, the second lower-central flow path (176) and the second lower-right flow path
(174) are brought into communication with each other by the first lower-right opening
(112) and the second upper-right flow path (173) and the second lower-right flow path

(174) are brought into communication with each other by the first right vertical opening

25 (113).
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covers a right half portion of the regenerative heat exchanger (92). In this state, the third

10 lower-central flow path (185) and the third central upper-left flow path (184) are brought
into communication with each other through the regenerative heat exchanger (92).

In the third partition member (130), the third lower-right opening (132) and the third
lower-left opening (136) are placed in the communication state, while the rest of the
openings (131, 133, 134, 135) are placed in the shutoff state. In this state, the third lower-

15 right flow path (182) and the fourth lower-right flow path (194) are brought into
communication with each other by the third lower-right opening (132) and the third lower-
left flow path (187) and the fourth Jower-left flow path (198) are brought into
communication with each other by the third lower-left opening (136).

In the fourth partition member (140), the fourth lower-right opening (152), the fourth

20 upper-left opening (154), and the fourth left vertical opening (156) are placed in the
communication state, while the rest of the openings (151, 153, 155) are placed in the
shutoff state. In this state: the fourth lower-central flow path (196) and the fourth lower-
right flow path (194) are brought into communication with each other by the fourth lower-
right opening (152); the fourth upper-central flow path (195) and the fourth upper-left flow

25  path (197) are brought into communication with each other by the fourth upper-left
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CndEbC 1?h<e f-ou;t%?g/\%r c):ehIr§1+ ovill' ([))%% (@6) and the fourth lower-right flow path (194) 1n(t)hat
order, passes through the third lower-right opening (132), and flows into the third lower-
right flow path (182). On the other hand, the second air, taken into the casing (10), flows
through the first lower flow path (172), the second lower-central flow path (176), the
second lower-right flow path (174), and the second upper-right flow path (173) in that
10 order, passes through the second upper-right opening (121), and flows into the third upper-
right flow path (181).

As also shown in Figure 11A, the first air of the third lower-right flow path (182)
flows, as adsorption air, into the humidity adjusting side passageway (85) of the first
adsorption element (81). During the flow through the humidity adjusting side passageway

15  (85), water vapor contained in the first air is adsorbed onto the adsorbent. The first air
dehumidified in the first adsorption element (81) flows into the third central upper-right
flow path (183).
On the other hand, the second air of the third upper-right flow path (181) flows into
the cooling side passageway (86) of the first adsorption element (81). During the flow
20  through the cooling side passageway (86), the second air absorbs heat of adsorption
generated when the water vapor was adsorbed onto the adsorbent in the humidity adjusting
side passageway (85). In other words, the second air flows, as cooling air, through the
cooling side passageway (86). The second air, which has robbed the heat of adsorption,

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

25  flow path (185) flows, after passing through the regenerative heat exchanger (92), into the
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desorbed from the adsorbent. In other words, the second adsorption element (82) is
regenerated. Then, the water vapor desorbed from the adsorbent is given to the second air,
10 as a result of which the second air is humidified. The second air humidified in the second
adsorption element (82) flows into the third lower-left flow path (187).

As shown in Figure 14, the second air after humidification, which has flowed into the
third lower-left flow path (187), flows through the fourth lower-left flow path (198), the
fourth upper-left flow path (197), and the fourth upper-central flow path (195) in that order

15  and thereafter flows into the fifth upper flow path (191). During the flow through the fifth
upper flow path (191), the second air passes through the second cooling heat exchanger
(94). At this time, no refrigerant is flowing through the second cooling heat exchanger
(94). Therefore, the second air just passes through the second cooling heat exchanger (94),
in other words, the second air neither absorbs nor liberates heat. And, the second air
70  heated and humidified is supplied indoors through the air supply side outlet (14).

On the other hand, the first air after dehumidification, which has flowed into the third
central upper-right flow path (183), passes through the second upper-central flow path
(175), and flows into the first upper flow path (171). During the flow through the first

upper flow path (171), the first air passes through the first cooling heat exchanger (93). In

25  the first cooling heat exchanger (93), the first air is subjected to heat exchange with
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10  (115) and the first left vertical opening (116) are placed in the communication state, while

the rest of the openings (111, 112, 113, 114) are placed in the shutoff state. In this state,

the second lower-central flow path (176) and the second lower-left flow path (178) are

brought into communication with each other by the first lower-left opening (115) and the

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

In the second partition member (120), the second upper-left opening (125) and the
second central left opening (124) are placed in the communication state, while the rest of
the openings (121, 122, 123, 126) are placed in the shutoff state. In this state, the second
upper-left flow path (177) and the third upper-left flow path (186) are brought into

70  communication with each other by the second upper-left opening (125) and the second
upper-central flow path (175) and the third central upper-left flow path (184) are brought

into communication with each other by the second central left opening (124).
In the switch shutter (160), the shutter plate (162) has moved to a position so that it

covers a left half portion of the regenerative heat exchanger (92). In this state, the third
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right vertical opening (153), and the fourth lower-left opening (155) are .placed in the
communication state, while the rest of the openings (152, 154, 156) are placed in the
shutoff state. In this state: the fourth upper-right flow path (193) and the fourth upper-
central flow path (195) are brought into communication with each other by the fourth

15  upper-right opening (151); the fourth lower-right flow path (194) and the fourth upper-
right flow path (193) are brought into communication with each other by the fourth right
vertical opening (153); and the fourth lower-central flow path (196) and the fourth lower-
left flow path (198) are brought into communication with each other by the fourth lower-
left opening (155).

20 The first air, taken into the casing (10), flows through the fifth lower flow path (192),
the fourth lower-central flow path (196), and the fourth lower-left flow path (198) in that
order, passes through the third lower-left opening (136), and flows into the third lower-left
flow path (187). On the other hand, the second air, taken into the casing (10), flows
through the first lower flow path (172), the second lower-central flow path (176), the

25  second lower-left flow path (178), and the second upper-left flow path (177) in that order,
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On the other hand, the second air of the third upper-left flow path (186) flows into the
cooling side passageway (86) of the second adsorption element (82). During the flow
through the cooling side passageway (86), the second air absorbs heat of adsorption
generated when the water vapor was adsorbed onto the adsorbent in the humidity adjusting
side passageway (85). In other words, the second air flows, as cooling air, through the
cooling side passageway (86). The second air, which has robbed the heat of adsorption,
flows into the third lower-central flow path (185). The second air of the third lower-central
flow path (185) flows, after passing through the regenerative heat exchanger (92), into the
third central upper-right flow path (183). At that time, in the regenerative heat exchanger
(92), the second air is subjected to heat exchange with refrigerant and absorbs heat of
condensation of the refrigerant.

The second air heated in the second adsorption element (82) and the regenerative heat
exchanger (92) is introduced, as regeneration air, into the humidity adjusting side
passageway (85) of the first adsorption element (81). In the humidity adjusting side
passageway (85), the adsorbent is heated by the second air and, as a result, water vapor is
desorbed from the adsorbent. In other words, the first adsorption element (81) is

regenerated. Then, the water vapor desorbed from the adsorbent is given to the second air
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exchanger (94). At this time, no refrigerant is flowing through the second cooling heat
exchanger (94). Therefore, the second air just passes through the second cooling heat
10  exchanger (94), in other words, the second air neither absorbs nor liberates heat. And, the
second air heated and humidified is supplied indoors through the air supply side outlet (14).
On the other hand, the first air dehumidified, which has flowed into the third central
upper-left flow path (184), passes through the second upper-central flow path (175) and
flows into the first upper flow path (171). During the flow through the first upper flow
15  path (171), the first air passes through the first cooling heat exchanger (93). In the first
cooling heat exchanger (93), the first air is subjected to heat exchange with refrigerant and
liberates heat to the refrigerant. And, the dehumidified and heat-robbed first air is
discharged outdoors through the air discharge side outlet (16).
As described above, during the first operation, adsorption and cooling for the first
20 adsorption element (81) are carries out while regeneration for the second adsorption
element (82) is carried out. On the other hand, during the second operation, regeneration
for the first adsorption element (81) is carried out while adsorption and cooling for the
second adsorption element (82) are carried out. At that time, heat of adsorption generated

in the humidity adjusting side passageway (85) of each adsorption element (81, 82) is

25  collected by the second air flowing through the cooling side passageway (86). Because of
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(82). In addition, the compressor (91) of the refrigerant circuit is at a stop and no
refrigeration cycle is carried out.
10 Referring to Figure 16, the outside air cooling operating mode will be described.
Although in Figure 16 the shutter plate (162) of the switch shutter (160) is in such a state
that it covers a left half portion of the regenerative heat exchanger (92), the state of the
switch shutter (160) can be disregarded.
In the first partition member (100), the first upper-right opening (111), the first right
15  vertical opening (113), and the first lower-left opening (115) are placed in the
communication state, while the rest of the openings (112, 114, 116) are placed in the
shutoff state. In this state: the second upper-central flow path (175) and the second upper-
right flow path (173) are brought into communication with each other by the first upper-
right opening (111); the second upper-right flow path (173) and the second lower-right
20  flow path (174) are brought into communication with each other by the first right vertical
opening (113); and the second lower-left flow path (178) and the second lower-central
flow path (176) are brought into communication with each other by the first lower-left
opening (115).

In the second partition member (120), the second lower-right opening (122) and the

25  second lower-left opening (126) are placed in the communication state, while the rest of
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In the third partition member (130), the third lower-right opening (132) and the third
lower-left opening (136) are placed in the communication state, while the rest of the
openings (131, 133, 134, 135) are placed in the shutoff state. In this state, the third lower-
right flow path (182) and the fourth lower-right flow path (194) are brought into

10  communication with each other by the third lower-right opening (132) and the third lower-
left flow path (187) and the fourth lower-left flow path (198) are brought into
communication with each other by the third lower-left opening (136).

In the fourth partition member (140), the fourth lower-right opening (152), the fourth

upper-left opening (154), and the fourth left vertical opening (156) are placed in the

15 communication state, while the rest of the openings (151, 153, 155) are placed in the
shutoff state. In this state: the fourth lower-central flow path (196) and the fourth lower-
right flow path (194) are brought into communication with each other by the fourth lower-
right opening (152); the fourth upper-central flow path (195) and the fourth upper-left flow
path (197) are brought into communication with each other by the fourth upper-left

20  opening (154); and the fourth lower-left flow path (198) and the fourth upper-left flow path
(197) are brought into communication with each other by the fourth left vertical opening
(156).

When the air supply fan (95) is activated, outdoor air (OA) is taken into the casing
(10) through the air supply side inlet (13). Thereafter, the outdoor air (OA) flows through

25  the first lower flow path (172), the second lower-central flow path (176), the second lower-
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flows through the fifth lower flow path (192), the fourth lower-central flow path (196), the
fourth lower-right flow path (194), the third lower-right flow path (182), the second lower-
right flow path (174), the second upper-right flow path (173), the second upper-central
flow path (175), and the first upper flow path (171) in that order, and is discharged

10  outdoors through the air discharge side outlet (16).
EFFECTS OF SECOND EMBODIMENT

Also, in the second embodiment, heat of adsorption, generated in the humidity

adjusting side passageway (85) of each of the first and second adsorption elements (81, 82)
when dehumidifying the first air, is collected by mixed air (RA + OA) as second air which

15 is a combination of room air (RA) and outdoor air (OA), for cooling each adsorption
element (81, 82). As a result of such arrangement, even when the outside temperature is
high during the dehumidification operating mode, it becomes possible to suppress the
temperature rise of the adsorption element (81, 82) by making utilization of mixed air (RA
+ OA) lower in temperature than outdoor air (OA). Because of this, the drop in adsorption

20  performance of the adsorption elements (81, 82) is suppressed in comparison with the
conventional apparatuses, and the amount of moisture adsorbable by the adsorption
elements (81, 82) is secured sufficiently. In addition, it becomes possible to prevent the
drop in CPO in extremely cold climate conditions during the humidification operating
mode.

25 MODIFIED EXAMPLES OF SECOND EMBODIMENT
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cooling air, the mixing rate of outdoor air (OA) and room air (RA) may be adjusted in the
same way as in the first embodiment.
EMBODIMENT 3

An air conditioning apparatus according to a third embodiment of the present
invention is provided with a single adsorption element, i.e., an adsorption element (250).
And, the air conditioning apparatus of the third embodiment performs an adsorption
operation, a cooling operation, and a regeneration operation, and is so constructed as to
perform air dehumidification by the adsorption element (250) simultaneously concurrently
with regeneration of the adsorbent of the adsorption element (250).

As shown in Figure 17, the adsorption element (250) of the present embodiment is
shaped like a doughnut or like a thick cylinder. The adsorption element (250) comprises
an alternating arrangement of humidity adjusting side and cooling side passageways (85,
86) divisionally formed in the circumferential direction of the adsorption element (250).
Each humidity adjusting side passageway (85) penetrates the adsorption element (250) in
the axial direction thereof In other words, each of the humidity adjusting side
passageways (85) opens in front and rear surfaces of the adsorption element (250).
Additionally, an internal wall of the humidity adjusting side passageway (85) is coated
with an adsorbent. On the other hand, each of the cooling side passageways (86)
penetrates the adsorption element (250) in the radial direction thereof. In other words,
each cooling side passageway (86) opens in outer and inner peripheral surfaces of the
adsorption element (250).

As shown in Figure 18, in the air conditioning apparatus, the adsorption element (250)

is so disposed as to extend over an adsorption zone (251) and a regeneration zone (252).
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109%& () - W&% g@é'\&cult formed by piping connection of a compressor, a regenerative heat
5  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 regenerative heat exchanger (92) constitutes a heater. The refrigerant circuit is so
formed as to perform a vapor corﬁpression refrigeration cycle by circulation of a
refrigerant charged. Only the regenerative heat exchanger (92) and the cooling heat

10  exchanger (93) are represented diagrammatically in Figure 18.

In the air conditioning apparatus, in a section of the adsorption element (250) that is
being located in the adsorption zone (251), outdoor air (OA) is introduced, as first air
constituting adsorption air, to a humidity adjusting side passageway (85) corresponding to
the section, while room air (RA) is introduced, as second air constituting cooling air, into a

15 cooling side passageway (86) corresponding to the section. During that time, the second
air is fed to the cooling side passageway (86) from the side of the inner peripheral surface
of the adsorption element (250).

In the adsorption zone (251), water vapor contained in the first air (adsorption air) is

adsorbed onto the adsorbent in the humidity adjusting side passageway (85) of the

20  adsorption element (250). Heat of adsorption is generated when water vapor is adsorbed
onto the adsorbent in the humidity adjusting side passageway (85). The heat of adsorption
is collected by the second air (cooling air) flowing through the cooling side passageway
(86) of the adsorption element (250).

The first air dehumidified in the adsorption zone (251) passes through the cooling

25  heat exchanger (93). In the cooling heat exchanger (93), the first air is subjected to heat
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adsorption zone (251), passes through the regenerative heat exchanger (92) as regeneration

air. In the regenerative heat exchanger (92), the second air is subjected to heat exchange
with refrigerant and absorbs heat of condensation of the refrigerant. The second air heated
in the adsorption zone (251) and the regenerative heat exchanger (92) is introduced to a
10  humidity adjusting side passageway (85) of the adsorption element (250) that is being
located in the regeneration zone (252). With the rotational movement of the adsorption
element (250), the section of the adsorption element (250), which was situated in the
adsorption zone (251), moves to the regeneration zone (252).
In the section of the adsorption element (250) situated in the regeneration zone (252),
15  the adsorbent is heated by the second air in a humidity adjusting side passageway (85)
corresponding to the section and, as a result, water vapor is desorbed from the adsorbent.
In other words, the adsorbent is regenerated. The water vapor desorbed from the adsorbent
is given to the second air. Thereafter, the second air is, together with the water vapor
desorbed from the absorbent, discharged outdoors if the dehumidification operating mode
20 is selected. On the other hand, if the humidification operating mode is selected, the second
air heated and humidified is supplied indoors.
As has been described above, in the adsorption zone (251), an adsorption operation
for the adsorption element (250) is carried out while in the regeneration zone (252) a
regeneration operation for the adsorption element (250) is carried out. At that time, heat of

25  adsorption, generated in the humidity adjusting side passageway (85) of the adsorption
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is collected by room a1r (RA) serving as second air, whereby the adsorption element (81,

82) is cooled. As a result of such arrangement, even when the outside temperature is high
it becomes possible to suppress the temperature rise of the adsorption element (250)
because of use of the room air (RA) lower in temperature than the outdoor air (OA).
10  Besides, the drop in adsorption performance of the adsorption element (81, 82) is
suppressed in comparison with the conventional apparatuses, and the amount of moisture
adsorbable by the adsorption element (81, 82) is secured sufficiently.
In addition, also in the present embodiment, as second air constituting cooling air,
conditioned air (CA) or mixed air (RA + OA) composed of room air (RA) and outdoor air
15 (OA) may be used.
OTHER EMBODIMENTS
It is possible to embody the present invention not only in the foregoing manners but
also in other various manners.
In the first and second embodiments the adsorption element is shaped like a
20  rectangular parallelepiped and in the third embodiment the adsorption element is shaped
like a disk, which, however, should not in any way be deemed restrictive. For example,
the adsorption element may be shaped like a hexagonal prism or other form.
In addition, in each of the foregoing embodiments, the amount of air supply into the
room may equal the amount of air discharge to outside the room, or they may not

25  necessarily be the same.
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(RA + OA), this constitutes an air-supply overload system.

10 In addition, Figure 19B shows an example in which the mixed air (RA + OA) is 100 +
a, the supply air (SA).is 100, and the exhaust air (EA) is 100 + o, for the outdoor air (OA)
as first air = 100. In this case, the outdoor air (OA) and the room air (RA) are
counterchanged equally in amount.

In addition, Figure 19C shows an example in which the mixed air (RA + OA) is 50 +

15 o, the supply air (SA) is 100, and the exhaust air (EA) is 50 + a, for the outdoor air (OA) as
first air = 100. This case constitutes an air-supply overload system.

Furthermore, the system configurations, shown in Figures 19B and 19C may be
modified so that part of the second air is discharged as shown in Figures 19D and 19E.
Such arrangement makes it possible to control the volume of regeneration air.

20 Although each of the examples of Figure 19 illustrates air volume control during the
dehumidification operating mode, it is possible to perform air volume control during the
humidification operating mode.

INDUSTRIAL APPLICABILITY

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

25  apparatuses of the desiccant type.
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cooling side passageway (86) through which cooling air passes for absorption of heat of

adsorption generated during said adsorption in said humidity adjusting side passageway

(85), for supplying air, the humidity level of which has been adjusted in said humidity

10  adjusting side passageway (85) of said adsorption element (81, 82, 250), to an indoor space,
wherein said cooling air is composed of room air (RA).

2. An air conditioning apparatus, provided with an adsorption element (81, 82, 250)
having a humidity adjusting side passageway (85) capable of moisture adsorption by
passage of adsorption air and moisture desorption by passage of regeneration air and a

15  cooling side passageway (86) through which cooling air passes for absorption of heat of
adsorption generated during said adsorption in said humidity adjusting side passageway
(85), for supplying air, the humidity level of which has been adjusted in said humidity
adjusting side passageway (85) of said adsorption element (81, 82, 250), to an indoor space,
wherein said cooling air is composed of conditioned air (CA).
20 3. The air conditioning apparatus as set forth in either claim 1 or claim 2 comprising:

a plurality of adsorption elements (81, 82),

wherein said air conditioning apparatus is configured so that (i) a first operation in
which adsorption by forcing adsorption air to flow through a humidity adjusting side
passageway (85) of said first adsorption element (81) is carried out while simultaneously

25  cooling by forcing cooling air to flow through a cooling side passageway (86) of said first
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adsorption element (82) is carried out and (ii) a second operation in which adsorption by
forcing adsorption air to flow through said humidity adjusting side passageway (85) of said
second adsorption element (82) is carried out while simultaneously cooling by forcing
cooling air to flow through a cooling side passageway (86) of said second adsorption
element (82) is carried out and, in addition, regeneration by forcing regeneration air to flow
through said humidity adjusting side passageway (85) of said first adsorption element (81)
is carried out, are executed in alternation.

4. The air conditioning apparatus as set forth in claim 3 comprising;:

a switching mechanism for switching of flow channels of adsorption air, cooling air,
and regeneration air,

wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by the operation of said switching mechanism and
by forcing said adsorption elements (81, 82) to rotate through a predetermined angle.

5. The air conditioning apparatus as set forth in claim 3 comprising:

a switching mechanism for switching of flow channels of adsorption air, cooling air,
and regeneration air,

wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by execution of the operation of said switching
mechanism with said adsorption elements (81, 82) fixed in position.

6. The air conditioning apparatus as set forth in either claim 1 or claim 2,

wherein said adsorption element (250) is shaped like a circular disk and humidity

adjusting side passageways (85) pass completely through said adsorption element (250) in

10 10
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adjusting side passageway (85) that is formed in another portion of said adsorption element
10 (250) is carried out.
7. The air conditioning apparatus as set forth in claim 3, wherein said regeneration air
is composed of air as a result of heating of cooling air.
8. The air conditioning apparatus as set forth in claim 6, wherein said regeneration air
is composed of air as a result of heating of cooling air.
15 9. An air conditioning apparatus, provided with an adsorption element (81, 82, 250)
having a humidity adjusting side passageway (85) capable of moisture adsorption by
passage of adsorption air and moisture desorption by passage of regeneration air and a
cooling side passageway (86) through which cooling air passes for absorption of heat of
adsorption generated during said adsorption in said humidity adjusting side passageway
20  (85), for supplying air, the humidity level of which has been adjusted in said humidity
adjusting side passageway (85) of said adsorption element (81, 82, 250), to an indoor space,
wherein said cooling air is composed of mixed air (RA + OA) which is a combination
of room air (RA) and outdoor air (OA).

10. The air conditioning apparatus as set forth in claim 9 comprising:

25 a plurality of adsorption elements (81, 82),
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through said humidity adjusting side passageway (85) of said first adsorption element (81)
is carried out, are executed in alternation.
11. The air conditioning apparatus as set forth in claim 10 comprising:
15 a switching mechanism for switching of flow channels of adsorption air, cooling air,
and regeneration air,
wherein said air conditioning apparatus is so configured as to switch between said
first operation and said second operation by the operation of said switching mechanism and
by forcing said adsorption elements (81, 82) to rotate through a predetermined angle.
20 12. The air conditioning apparatus as set forth in claim 10 comprising:
a switching mechanism for switching of flow channels of adsorption air, cooling air,
and regeneration air,
wherein said air conditioning apparatus is so configured as to switch between said

first operation and said second operation by execution of the operation of said switching

25  mechanism with said adsorption elements (81, 82) fixed in position.
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13. The air conditioning apparatus as set forth in claim 9,

wherein said adsorption element (250) is shaped like a circular disk and humidity
adjusting side passageways (85) pass completely through said adsorption element (250) in
the thickness-wise direction thereof while cooling side passageways (86) pass completely
through said adsorption element (250) in the radial direction thereof,

wherein said adsorption element (250) is rotated around its central axis, and

wherein adsorption by introducing adsorption air into a humidity adjusting side
passageway (85) which is formed in a portion of said adsorption element (250) is carried
out while simultaneously cooling by forcing cooling air to flow through a cooling side
passageway (86) in association with said humidity adjusting side passageway (85) is
carried out and, in addition, regeneration by introducing regeneration air into a humidity
adjusting side passageway (85) that is formed in another portion of said adsorption element
(250) is carried out.

14. The air conditioning apparatus as set forth in any one of claims 9-13, wherein
said cooling air is composed of a mixture as a result of mixing of room air (RA) and
outdoor air (OA) at a predetermined mixing rate according to the temperature of said room
air (RA) and the temperature of said outdoor air (OA).

15. The air conditioning apparatus as set forth in any one of claims 9-13, wherein
said cooling air is composed of a mixture as a result of mixing of room air (RA) and
outdoor air (OA) at a predetermined mixing rate according to the temperature of said room
air (RA) and the temperature of indoor supply air (SA).

16. The air conditioning apparatus as set forth in any one of claims 9-13, wherein
said cooling air is composed of a mixture as a result of mixing of room air (RA) and
outdoor air (OA) at a predetermined mixing rate according to the humidity of said room air

(RA) and the humidity of said outdoor air (OA).
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17. The air conditioning apparatus as set forth in either claim 10 or claim 13, wherein

said regeneration air is composed of air as a result of heating of cooling air.



