; €3e6t *6v6T6-"11 Al R CONDI TI ONI NG APPARATUS BACKGROUND ART ~ The present
| nv?ntlf)n IreI ates generally to air conditioning apparatus and nore 5
particularly concerns an air conditioning apparatus ca ablj mm '
air humdity. TECHNICAL FIELD Air conditi onipﬁg appar at Es C m “’ﬁmmmumg
hum di ty adjustnment have been known in the 10 15 prior art. Oneisu&h air
condi tioning apparatus is disclosed in Japanese Patent Kokali ette No.
(2001) 46830. A typical airATRICONDITIONINGRPPARATAIS this ty mmwmmmw d
with an adsorption elenent. Divisionally fornmed in the adsor mm
are a |large nunber of air passageways. Air flowi ng in such an ai rceooo2«
passageway comes into contact with an adsorbent. During the air

dehum di fTBAAKGROUNDESRT air to be processed is introduced into the air
passageways of the adsorption elenent so that water vapor contained in the
air is adsorbHsk présentt inwemtitso réates gefixraliy do oaih epnditinning capparagpst Ard anere

hum di fication process air to be processed is first heated by an electric
heat ers anghriidarly cuncets ar diriconditivhieg appargtas sapgbleesfediysting air hamishityent so

that water vapor desorbed fromthe adsorbent is provided to the air. In the
above- desTECHINICAL RIBL® t i oni ng apparatus, it is necessary to regenerate
the 20 25 adsorption el enent by desorbi ng water vapor fromthe adsorbent
not only in tAicanditibning dpparatus capablerofais Sumisity agjustment haygebegnknown in the
dehumi di fication process. To this end, the air conditionin arat us

i ncl uglefsI pridriarts tOrfel sueh paconditiowing APRARAtusis disclosed indapanessd ﬁg?tia@g“’f g@ﬁﬁteand a
secon ow pat h through which air heated by the electric heater, flows.
And, the NdstA091)4683@| ehispical salfrﬁﬁnéttéﬂ“’ﬁgoaﬁi’éraé‘&ﬁ ?ﬁﬂ’éﬁityﬁﬁt‘%&w%df thtanst ate
in which the air passageways cone into ni.catjon with.the frinf;St fl ow
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rotated pgssageways of the adsorption element so that water vapor contained in the air is adsorbed

into the adsorbent. On the other hand, during the air humidification process air to be

15  processed is first heated by an electric heater and then introduced into the air passageways of
the adsorbent so that water vapor desorbed from the adsorbent is provided to the air.

In the above-described air conditioning apparatus, it is necessary to regenerate the
adsorption element by desorbing water vapor from the adsorbent not only in the air
humidification process but also in the air dehumidification process. To this end, the air

20  conditioning apparatus includes a first flow path through which air to be dehumidified flows
and a second flow path through which air heated by the electric heater flows. And, the
adsorption element is rotated to be switched between a first state in which the air
passageways come into communication with the first flow path and a second state in which
the air passageways come into communication with the second flow path, whereby air

25  dehumidification by the adsorption element and regeneration of the adsorption element are
performed in alternation.

PROBLEMS THAT INVENTION INTENDS TO SOLVE

However, the employment of such a construction that the adsorption element is rotated



gives rise to air | eakage between each flow path forned in the air

condi ti oni ng apparatus, and the perfornmance of the air conditioning
apparatus is degraded due to m xing of fir to be dehum dified and air for
regeneration or the like. Additionally,”the provision of a nmechanismfor
rotating the adsorption elenent is required. This produces a problemthat
air 5 conditioning apparatus becone conplicated in construction, thereby
i ncreasing the i t . ially, ryi
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the electric hea I'n any circunstances. Because of this, oretically

the powver rg%ucﬁg}l Wadrdd?9 E'%HB yt Whélf trfiRg ténerea @il kiz0 BF BiY aFBRAMoA e ait td

never exceed the power consunption thereof in any circunstances.

Accor di ndirder thlindrease TRO&ERbIMt OffpRbcckiBleAdif, tKOWBighi M8 AdsRpRéRtlemehtOaliy OVi de
hum dity adjusting power in excess of the energy consunption thereof, and

the fact ihéreises,adenefosdgonif preblemMechimesd Gpnifitaguces anot her probl em of
running up the cost of energy necessary for the operations of the air

condi ti oni ng Fpther, af the abRR-dReatibedain canditiofing Appdratuetheiairaised fob kepBeratinye
present invention was nmade. Accordingly, an object of the present invention
i s taopr até désosptiontdlement ihdatediyeths eldueictheateh eThio padduces anbthenpikar thei on

el enrent of an air conditioning apparatus capable of air hum dity adjustnent
and t o i npiypesergheffeieacyat bif levelens ybtained.hén ather wordj whemaings lqapeartat ars.

DI SCLOSURE OF I NVENTION 25 The present invention provides a first

pr obl em sad¢oltin heaterathe ashdush of beatingewitle desperct 4o the air walhaeverenceryg the pawar us
conprising rectangul ar-parall el epi ped-shaped adsorption elenments (81, 82)
in each ofonsymptipnaefcshe gleptsig heater i v Sircamstagessn Pesaupe %a@gdamtwhwe wher e
air flow ng therethrough cones into contact with an gdsorbent and a cooling
side 3 magé%wgalmmlfima His alhe QY ILANINE; APPARIILS VI deeraspedife pauer ption
fromthe hum dit dj usti ng side passage 5),. The air conditionin
apparlat uscoﬁé‘?"??ﬂ‘%%?hejf‘???dpt yn&‘trflﬂﬁs,ta%?egi \rl\g%lcoé‘ggélﬁ’t ol ln?quB@h%oéi '?‘eiaé

dehum di fi eﬂ. in the first adsor.gti on .g,l erTﬁJElt .1481 si nul t aneo h}/ with

r egener at §OBATIGNING, APRAZALES {0 PIRUTG (UBHIILY SAHMTHN B5YVen iRy X8 Hnt s N58Y at i on
in which air is. 1 i i AR t
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further p G Ed 1 0, J < Ak Chair
taken in (?fsltugéﬁgm@%lﬂ#elegéd& aﬁdﬁ%%gtfg%af?g&gofhﬁd oragfdn'gll'ggmg??dlﬂcg%%% ng
appar at usyfsiiahjaer conprises a refrigerant circuit in which a refrigerant is
circulated'to performa refrigeration cycle and air for regeneration of the
10 adgpor pt i orB&AEEH Snindltheddbregdinge pitlendy fRApreRéntC AMEBASALWAN hddet he
refrigerant, and a flow path changi ng neans capabl e of changing the fl ow
‘route of Akdordihgly, 4nthjet6Pthepie3bntehwINEIBA & t6 BrovidédblutieA®ioProlilerhi deckoithe
position for switching between the first operation and the second

oper at i onpotatind of a@ adstapae cleMent off ant Hie comlitioniigy pparatuy Capable iof aiti rprdied
between the first and second adsorption elenents (81, 82) which are

di sposed sijubtmbnt aad deimprbvethe epergg efficiemty efitlieair qunditiodeg apparemsnd

probl em sol ving neans according to the first problemsolving nmeans. The
second prDISGHOSURE OF INGENTIONchar acterized in that in each of the first
and second adsorption elements (81, 82) the hum dity adjusting side
passafeway ( SHe presenpinventianprovidend firsuprabdénviseliving means vehielf iscarectethéo amf and
the cooling side passageway (86) is opened in the other side surface, and

t hat the 4if r senditiahing: cappdratuss caomprisinge| rectangudar(rtallelepimdishaped ragserption
surfaces in which neither the humdity adjusting side passageway (85) nor

t he cool i ¢lements €81 823 dmyeash\of vaagh are fopaerbd hamidityi adpisting sida passegewry @A) at i on
t hat one of end-surface diagonal lines of the first adsorption elenment (81)
becomes cwhere miraflowingthessthirgighenmesipfoaeqntast A adsprhest and e seolingceidel
adsorption el enent (82). The present invention provides a third

probl em sol vi ng neans according to the second 25 probl em sol ving neans. The
third problemsolving nmeans is characterized in that the condenser (92) of
the refrigerant circuit is so disposed as to be offset froma straight line
that links centers of the end surfaces of the adsorption elements (81, 82).
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4 or second problemsolving neans. The fourth problemsolving neans is
characterized in that it further conprises an operating node swtching
means capabl e of changing the flow route of air with the adsorption

el enents (81, 82) remaining fixed in position for switching froma

hum dification operating node in which air taken in is humdified and then
supplied 5 indoors to a dehum dification operating node. The present
inventio ovi de i bl | i i6h Tdnt ehd heniditiy st or
second pPEBMEHYGRET dbRll sBIAGHE TSR, ! ke HEA LR ASPUCH Tonl the Bemidky
charact erjized ' heFneCAMBrdR R hitpeBriD de aRwnkedt, ag
neans Cag@éﬁg@ﬁdiﬁégﬁﬁeﬁé’#ﬁ? ﬂ‘hoew roﬁdgﬁé%@;%p?gﬁi t hIj t he adsorption

el enent s (81, é%lod{ eNBiVRIcAY afr i 1€ WehimidERdt i thé Ofirst Vidsefptiog élementas1)0
outside alt IRtroduc ng operating node in which air taken in is supplied

i ndoors %&h@ﬁéo@ﬁhm@e&%ﬁ&moﬁ% SuebhdlialiscgptidroBletrent (8 hatidi glisbeandt i on
oper ati ng node. e present invention provides a sixth probl em sol ving

meanssac %gqu{iMint@hiw §ir i9 dehhm@difi 6E N6 sdebAbAdROiOh ¢lengntisa) simultareosiyt h
probl em solving neans is characterized in that, at the time of swtching

bet ween tha Pégeﬁéra@cﬂ%attwmr@nmsbmoﬁmtqpey ahd dixthernperfvance ledst tahe | S
start of air dehumdification by the regenerated adsorption el enent (81,
82) a CcoQlhilEidpmALioh operaiifg RRXIE Gf Mbich ir vikier in &i dehumidified end thenfsuppliedhr ough
the cooling side passageway (86) of the adsorption elenent (81, 82) so that
t he adsonpddopd) Thenerbadi(iGding 8@paritas fiotiee domfitiees pr refiigerant girevit inowhishavi des
a seventh probl emsol ving nmeans according to any one of the fourth to sixth
probl em gefrigeragt ieeinmilatdheo perferm fa pefrigerationswicle angl aie £as regenergtion of the
characterized in that it further conprises first sw.tching nmechani sm (71,
72, 10.) ,adsarppion elements (8% 82pisihieted by hpasiof comslensation ofithe rakrigaranh aphadieny
portion (76) for the passage of air and disposed in, ulgh <§9r8i entation as to
cross an mailr chahging peeiahs eapablg of shangists the flpwirowe o air é""@‘? § A¢SOERION GRS he
strip-like nmenber (75) is passed, for changing the_ flow route olf1 air dﬁy
rotati on (81, 82)eemaining fixpe irppasiionoy svathing st ess tg“o@isf PRAFALAN AnA dhe35Eefdh g

ti 76) of the 25 strip-li 75) ¢t , d
it chi nephetasRBrAngA conpnees Uit HaEet bl Potieeoest Damele B iR ad o,
flow t f th | i i ) 8 f.the first ad ti
cl enent (BensAEEEoR FEBISEH (AR SRERER e ) BRI Tt r oduced 1 ntb. the
hum di t dj ust i id ' t
(82) 10" the. fiegpesentingeliBRIaRIas ol MpokiE N irp Rt B REpRIAG (e A9ET o
86) of. th ' . . : : h
CondonserpBasaiting 8RRy NG RRH R ARoR L REkns P cthrRaRR if Maoaact e
passag?""agft\ﬁ}ﬁﬁ?st oid %eESn4 AdsSptidH Rfint (B 1.5825 MR Murifily adjlstingSideqaongeway
oper ati on, ereln e first switching nechanism (71, 72, ...) and the
second S‘g{stsﬁggioﬁgndgg iTBROB WA Hhg SRIE Y ERRE et bhdte RadImgridi@ssagewnANS
|

and oper sw tching nmeans. The present invention provides an

ei ghth prag) ﬁ%ﬁ&&‘d\{h 11 JIRRBRle 36:FediiGhitahd fivet Me\werind agsarpli@nelsoénts (83,
means. The eighth problemsolving neans is characterized in that the second
swi t cfyj nggTyERbARI enl s(ies ih ket Aeithier thermmidityouadjngingrside padssgeway (3F) nof de 10
passageway (86) of the second adsorption el enment (82) during the first

oper at i onthar@oligvide trasapewdy (86)fis openeg dretisposed incuth ogentaden s 9agehay
(86) of the first adsorption elenment (81) during the second operation.

WORKI NG | end-duefaté dagoml tibéscofiteofinst adyorptian slemeht(83) becomesireliinear mithq9e &F at us
repeatedly 15 alternately perforns the first operation and the second
oper at i onendFvefate diagpeal linehefithe sepond adeorptivaredpsment B2)f | ow route of air so
that the air conditioning apparatus is sw tched between the first operation
and the seconf@hopreseat inyantion provides # fhird probderatyolyifa meaAns goCosdn tidE 859P¢ on
element (81, 82) is held in the fixed state, in other words, the re, not
rotat2dl. problemesdlvingt megnsr alhe shirdiproblemyjselvinggmeansysneher acﬁﬁfflze%tlf{ 6ﬁati the

introduced into the humdity 20 adjusting side passage 85). of.the first
adsor pt i oponsienses (32) e8the refiiggraat ¢irquins pRUERRSESRS @%eioﬁg?tﬁf%éa%%aﬁi lWtha[t he
hum dity adjusting side passage (85) of rﬁ'i\{]e seéﬁn%adsor ption el enent
(82). On links eentesy ofithe and susfaceeolthe AdRPTRIPB AN &i'r 99ubj ected to

dehuni di fication i s introduced ipto the hupidity adjusting sid
(85) of the sEheRssemswieptivn Araudssa fouinpblegisctue megps pdgiiay W BERTYS

introduced into the humdity adjusting side




25 passageway (85) of the first adsorption elenment (81). Regeneration air
which is supplied to each adsorption elenent (81, 82) is heated by heat
exchange with refrigerant in the condegser (92) of the refrigerant circuit.
The condenser (92) is interposed between the first adsorption el enent (81)
and the second 6 adsorption el enent (82), whereby the regeneration air,
after passing through the condenser (92), is allowed to snoothly flowinto

the hum g LaoRdiitbidrSofbisfiemBARS 20R/Yrth BRiblh- Rl AdanripthancelismEnt (81,

82). Additiona Int rst and second operations air for cooling is

intr oduc?@i Etf%gyérfb?ﬁ@rﬁ&% SibratfaEmBRSSARANRYm E4HR)capdbl oL hanging e flow

el enent eat of adsorption of water vapor produced in the

humi di ty adi UBSit WthShddsBasRaeMRentd §1) 82)Feialndil Hyeddn poitionfargwitthinge
cool i ng é@gbeHgaalggggeway (gg). The ai ﬁi) V\h)isr(e:h hg{sg absorlged heat of

adsor pti @Rqi PhiMRIGAAbh BPerdlifemodas sPaROAYr (A& in fEhunkidified add then supplied
regeneration. In the second problemsolving neans, in each of the 10 15 20

r ect angukaicoRdthal deh@Riifiesiot bppatngdndept i on el enents (81, 82) the hunidity
adj usting side passageway (85) is opened in two opposing side surfaces of

the four si dgnsyrdsatasveation providesalfifihgroblem-sohdspoenmact@)ngite thepfeseat i n
the remaining two opposing side surfaces. Stated another way, in each of

t he adsorgddngpredl@nmolving Bganss Dhetfifh woblemtsobving mew is isharacterizedvin that itt he
hum dity adjusting side passageway (85) is orthogonal to the direction in
whi ch ai furfihep\vemprisdshe operatingigode dwitdémmgmpa(tgwf changing therfldw outq of t he
rect angul ar - par al | el epi ped-shaped adsorption el ements (81, 82) neither the
humi di t y aidyitts theragsarptien glemsaig €80y82) 8ahairiog fixpeé itcpesitiongfos puikching B acatay
(86) is opened in their end surfaces. And, the first adsorption el ement
(81) 1and cutsidesaic ontbdadisg rapeiating enasdesin twhighp pir fakengingp supplied {ndqps, without
orientation that one of end surface's diaggnal |ines, of each adsorption

el enent (dBhymigipfjcation end Bumisdifigation to aﬁ@wr@a@cav%ﬂwgtmgf% s di agonal |ines
of the other adsorption elenent, In the ird probl emsol vin aps, the
condenser ( 9Ajhepresepidnyentipn GEAvides aéi"tﬂw’i“b{%”s's‘g n@fﬁnqﬁf‘%%%{ﬂné@qﬁ%gﬁgorof f set
froma straight line that |inks, centers of the end surfaces of Ly st
and secorf§c %??J?‘Pt?ﬁ{"é‘i‘%‘ﬁﬁ"mss sf{‘% i‘,xEW?l.’le‘inﬁso Ylﬂ%fnee%srlélgl}ar?ﬁieenggﬁlﬁt;@ﬁ{; é{ (92)
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(86) of the adsorption element (81, 82) so that the adsorption elements (81, 82) is cooled.
The present invention provides a seventh problem-solving means according to any one
of the fourth to sixth problem-solving means. The seventh problem-solving means is
20  characterized in that it further comprises first switching mechanism (71, 72, ...), comprising
a strip-like member (75) provided with an opening portion (76) for the passage of air and
disposed in such orientation as to cross an air flow path and a pair of roller members (77)
about which the strip-like member (75) is passed, for changing the flow route of air by
rotation of the roller members (77) causing the position of the opening portion (76) of the
25  strip-like member (75) to move, and a second switching mechanism (40) for changing the
flow route of air such that air flowing out from the cooling side passageway (86) of the first

adsorption element (81) passes through the condenser (92) and is introduced into the

humidity adjusting side passageway (85) of the second adsorption element (82) in the first



el ements (81, 82) is utilized to humdify air. In the present
probl em sol vi ng neans, the operating node sw tching neans perforns
swi t ching between these operating nodeg by changing the flow route of air.
During that period, the adsorption elenents (81, 82) are not rotated, in
other words they are held in the fixed state. 5 1In the fifth
probl em sol vi ng neans, the operation of the air conditioning apparatus is

swt ched o bat i lnd i flotid 68l it ARECabli B dSsaREwayI(B6XIOf ahe second

i ntroducihg operating no During the outside air introducing operating

node, oL ARG Lokl () Tabfes WidRlch Al idaaake: (52)@ml iy imirbhuit itmel he
umdity.

adjusted 1'n outside air introducing operating node is

performe -ﬁ@;@ﬁ ' e 88Yl of tHedirsRdlisaripetos elament (81) whihelseddnd
t enper at ﬂlr“fgmllt 0 oh?ss%dg Sas?fg ‘??1 0\5/]\/er t han I‘Oglf% t emper at(ur)e. In the
present Bbglah&{z*&mr&h NHe MRANSvitchi® MEReAKING 1102e. . Jwndothe Becomd aswstchimgf or s
sw t chi ng” between these operating nodes by changing the flow route of air.
During t halhRgéh qde) sdiee Bé'tﬁQfspﬂdv@Tfpaﬂﬂ ¢haBging rhéhs ali@)Joparating aodeaivatcbmg i n

ot her words they are held in the fixed state. Additionally, it may be
arranged psd4af that the air conditioning apparatus of the present

probl em sol ving neans is swtched anong 15 three operating nodes, i. e.,
dehumi di fi catherpreseutrinviefiticrapiovites anckighth girckdemisolving meauscacegrdipg:iatheng
nmodes. In the sixth problemsolving nmeans, the air conditioning apparatus
per f or N savendippioblemppsviag inteans. | The dighthiprobdemdblvingnmenys appharastaiizedm thife
present probl em sol ving nmeans, upon conpletion of a first operation,

cool i ng abesedond nswitchingr meetnisut (40)hereeertts @ir, framsiiewing ipty ﬁﬁeﬁ’oﬂlpérﬁ“@t arts.
Li kew se, upon conpletion of the second operation a cooling operation is
carriled qassag@hayr ¢86)t off theaseoontepdsorption elpment; (82) during ithe firs QReraio s,

sw tching between a first operation and a second opgration |s, al.ways nade
t hr ough @resotsi aig fispe fawing mte, the, goglingssidg %ﬁsw‘@m@@ 9*%& fiest, agsorptian
exanpl e, upon conpletion of a first operation air is introduced into the
cool i ng Zemenié8Dusiag dispcomlPetiophe second adsorption el ement (82). The
second adsorption elenment (82) regenerated in the first operation is cooled
by air f 1@ ﬁ’rough t he cooling side passageway (86). This is followed
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15 alternately performs the first operation and the second operation. The flow path changing
means changes the flow route of air so that the air conditioning apparatus is switched
between the first operation and the second operation. At the time of such switching, each
adsorption element (81, 82) is held in the fixed state, in other words they are not rotated. In
the first operation, air subjected to dehumidification is introduced into the humidity
20  adjusting side passageway (85) of the first adsorption element (81), and air for regeneration
is introduced into the humidity adjusting side passageway (85) of the second adsorption
element (82). On the other hand, in the second operation air subjected to dehumidification is
introduced into the humidity adjusting side passageway (85) of the second adsorption
element (82), and air for regeneration is introduced into the humidity adjusting side

25  passageway (85) of the first adsorption element (81).
Regeneration air which is supplied to each adsorption element (81, 82) is heated by
heat exchange with refrigerant in the condenser (92) of the refrigerant circuit. The

condenser (92) is interposed between the first adsorption element (81) and the second



8 first operation and cooled by the cooling operation. In the seventh
probl em sol vi ng neans, the air conditioning apparatus is provided wth the
first switching mechanisnms (71, 72, ..¢,) and the second swi tching nmechani sm
(40). The first switching nmechanisns (71, 72, ...) and the second sw tching
mechani sm (40) serve 5 both as a flow path changi ng means and an operating
node switching neans. In other words, when the first sw tching nechani sns

(71, 72, adSO'rgtio"i‘an%%m (gf)c %greﬁg’itﬁé:{?.g%rﬁ%%? hftE fd8ng BrSugPeabadenkdre 1 ow

route of "air'is changed,” whereby t alr conditioning apparatus is swtched

bet wee nwy(%h{si AiBlved Ecggﬁétﬁl@' (ff;iﬁ 1rf%$2‘ ﬁlesrﬁl?rgiﬂ'i@y adestiNgi sRie pabsaptWey (85) @f eadhen t he

first s ng nechani sns and 't he second sw tchi ng nechani sm
(40) areaga)%@&pge&gnt(bﬁ g2how route of air is changed, whereby the air
conditioning apparatus I's Switched between the hum dification operating
mode and t he xdghigraty, fih 68 fiRP afP83cBhd BBl A fobebolignis Giteodused inte thei r

i ntroduci ng operating node and the dehum dification operating node. The

firsts chbslmmd@wt%?mmsg bteack dsorption élémera {81 8p). Ghlieceat ofiatiborptien of
strip-like menmber (7 and the roller nenbers (77). The opening portion
(76) for yh& va g8ucefl irihe hiumidiy ddfustingl sida padssgestayi(§5)lis takembyriie lo¢itg) .
Additionally, the strip-like nmenber (75) is disposed in such orientation
that it Gp@wesevliagside ?a§shgbwdya(sb). i The 4ie wetiich kasrabsarbethheat ofipdsarpitondn thahen
the roller nmenbers (77) around which the strip-Ilike nenber (75) 'is passed
are rot at®6ling $iée pissagevlaiy K86)mapbe ufedSpr ragewsatzond, therefore, the position
of the opening portion (76) changes. In this way, the flow route of air is
changed withIhhe thevensedondf t peoblepesolvige20 peens,on {76) @¢h t heofst r the | i ke
menber (75). The second swi tching mechani sm (40) changes the flow route of
ai r flloowi mganglﬂarfpawﬂeidpé)edtjbmwd@iﬂ@@o@9@5’&9@\)@{» s(zéﬁ)eg’li’fmlfi’ﬁ)é adjystiigsiton

el ement (81, 82). In other words, the second, swtchi nmechani sm

gui des t passagewa (RH) éxppaned jn Byo epPROSINEiSIdegitags Q,fltp?:gﬂ%t’ Sﬁersu&é%ﬁsé‘gé%# t he
cool i ng side passageway (86)  of ong, of the adsorption, ele ntfs ébsBJS t8%) in
the 25 figoslingside pessraswayé8@is ppenedin Wbe reRaiRgE Aws PRRPSINg I JUFarES. 1SR Gy ced
into the hum dity .adjyst

adsor pt | GHOUCEENIG cpehiot B pasEpih I e A2} he AFLCCHIf AL RS in

o1 adet or R BU S AR RE O b gaaes U Sy RipeBF 8 e MRt i B o <o
1 o one B0 PG 6N e Ppiedai BT Hufatars, ' Beiccbabufidlenphbed)
mechan sricURy Ol AL e, BL R B i Wp ) biiing 16, PSRN B | nt o

the cooli %liﬁgﬁggﬁﬁ%@%ﬂ&@@%& hethel eal Rutfadese! AieE the {Bsk, adSarptibmat i s

bei ng regener e air conditioning apparatus of the present

i nvention s Q1 2dSorbton dleménB@2) afodisjosey it sieh wsientatior tiat
adsor pti oﬂ&gpgggg)t ?id(‘g?f&g;z)m IS gw t ched tgceht?/:een fﬁr?e 10 first operation and
the secongheopedmtsufface dingatal linéséf @oh adforptivm cleinenty(81,082)dleeomert sollii®dr 82) .
Therefore, in accordance with the present invention, it is possible to
preverd t{Wehoae€ bf ERNuefacd's diagorlak Aiasgd ticatberpaisorptomelementne novenent of the
adsorption elenents (81, 82), thereby preventing the performance of the air
condi ti oni ng hphetstdrobleonsadgg artiang thkueondensar ?924) ohggefrigamal crenaF 8y, t he
need for the provision of a mechanismfor rotating the adsorption 15

el ement s @igdosed 2} ta e effsenfromtasiraight dine Bt Enkstenteys efithe prd susfases ofcthe st of

air conditioning apparatus and reducing the cost of ﬁr oduction ther e(ﬁf.

Fur t her moarel, sécond redsprptiee relements (8%, 0%2)ai In pther majdnchacoadenser (993 of the
adsorption elenents (81, 82) is heated by heat exchange with refri (t:j(?.rant in
t he conderefigergggircott istse disfased@t anpredstersiped digjace eart &om Astigight line
refrigeration cycle by circulation of refrigerant in the refriger 20
circutd, colbineammithongfof HeesgndisHEfpcy %d1$%{111‘??§ of gachgdsorption ﬁ@“’@Bﬂ@é&r (92)
becones greater than the energy required for .driyin .the.cor‘rRressor of the
refrigerant clrtbafqurtipiablempsolving H‘eﬁ‘l*ﬁeﬁﬁro@@@ﬂf’n Pg@‘gﬁﬁ’%dlﬁ?'?l § gpparatusis
regeneration is heated hy tgig‘gr efri l%Jer ation.cyc er an

_ _ i _ I ﬁ\h‘Ot #.het refri o[ de
circuit, E‘Mé‘l‘ﬂh@ﬂyb%f&nngeh“fm ai9n eperating,moff 2¢ AYMIGTETHOR PRRE SR 'n
excess of %ggggtﬁgf@%@%ﬁﬁﬁﬂsé%ufgf mods, Sard oy esdbed ASm BRUhdsofftiohM! S:

it become®



25 the energy efficiency of an air conditioning apparatus capabl e of
adjusting air humdity and to reduce the cost of energy required for the
operation thereof. Furthernore, in accerdance with the third
probl em sol ving neans it becones possible to enpl oy such an arrangenent
that each adsorption elenent (81, 82) and the condenser (92) 10 are
partially overl apped when viewed fromthe end surface side of each

adsor pti g{;nglngb”@gﬁ tsgﬁ%’utﬁi%d tARGRIEHNAL Y In iHeeprseas prublem-eblving mednsj thg means

makes it “pOSSI rovide a down-sized air conditioning apparatus. In

the sixt ' , REMAE GBtvRleR MREE dpBiktinghodes by
regenera’tagg'ralms?é ?@%Mféﬂ%r@@d@%o‘?eﬁ%ﬂ%g‘zr ati%n and air s(ﬁpﬁj ectged to

dehum di fj, £kl Pfheintw Huteiuse DuirHeahitiRtiog,abé edsopsiarddments (SiledDare (&1,

82). If §P%@%ﬁ§g§gd%g dehum di icap?on is i ntofigduced into the adsorption
el ement g@&ted8%)otﬁé%ga€d}§§%?dre&fé@li {AaBé fided @atei gh tenperature, then the air
is heated in the humdity adjusting side passageway (85) of that heated
adsor gti on eljgRRNEAK Brobledkolvingnaemsahé byeratidreof thk atricoaditioningiapyarafiis tshe ai r
falls to a lower level, thereby resulting in 10 a drop in the anmount of

wat er vapQitchéd bewass detves difithtion bperatitombdetind Cotside amryintrodudings opgratinghe
present problemsolving nmeans the adsorption elenment (81, 82) is pre-cooled
by a coolhéde. Opeiiml herutsis, ait nendadingoperating mot, eutdedr ip taken irrisosupplied i on
is supplied to that pre-heated adsorption elenent (81, 82). Therefore, in
accor danGgdedrs irédils witlase beingrdpistechis bimidity. heroutside 3is inodusing ePeraing | ow
the adsorption elenent (81, 82) to exhibit 15 sufficient adsorption

per f or manaede isperfetned fopexaniphe in hieo-patled ontemrdiate seasprpingyvhick BIFdEPPIATRY
apparatus. In the eighth problemsolving neans, the second. . sw tchi ng
nmechaii snof(clgideair fiolomer Haapomdamperatuag. i Bhﬁleéﬁeﬁeﬂ‘alef°§¥em'm‘Ylf‘g sEn% 0% i nt o
the adsorption elenment (81, 82) that is be'hn re‘gene at ed. ‘I;hi S e(rfsulg);as
that the cmbsabingtinode s meghs PHrmsFwile g‘%n‘éﬂﬁ Betthese RRSLFINE BPIS

{he. adsor genBnackeASFoR e Anzpurivgiabputich i anPis SaTora (PhhEeaRLLr os
per  or markoestet, i pesanords B e B g P4 S e ACERp B AR prafpgRutRo the
an a1 2sBENAAcORGTRE AParHE LD SR A S FIHERR iR gpereCt ©
sor bt i offver enperineopSdie & oenduaiRaR: rRBERt, aHg oLl T MOII, o1
om0 renl s Rithead, 5 2 diagram (ypical Ty showng 2 pri poipal part of he
dehm ol T cat e D R O Cont e hpar at us. accor di ng
to the fipSiraiPO8 fiRMr conditioning apparatus of the present problem-solving means, upon

completion of a first operation a cooling operation is carried out. Thereafter, a second

20  operation starts. Likewise, upon completion of the second operation a cooling operation is

carried out. Thereafter, another first operation starts. In other words, switching between a

first operation and a second operation is always made through a cooling operation in the
present problem-solving means.

For example, upon completion of a first operation air is introduced into the cooling

25  side passageway (86) of the second adsorption element (82). The second adsorption element

(82) regenerated in the first operation is cooled by air flowing through the cooling side

passageway (86). This is followed by the start of a second operation, and air

dehumidification is carried out using the second adsorption element (82) regenerated in the



S Figure 5 is an exploded perspective view describing a second operation in
the dehum dification operating node of the air conditioning apparatus
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ng a first operation in the dehum dification operating node of
i tioning apparatus according to a second 10 embodi nent of the
I nvention; Figure 7 is an expl oded perspective view descri bi ng
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isivitehédsetapaathatfiug opexatonamdjtheseednd ophiatign. Furthermore, when the first

switching mechanisms (71, 72, ...) and the second switching mechanism (40) are operated
the flow route of air is changed, whereby the air conditioning apparatus is switched between
the humidification operating mode and the dehumidification operating mode or between the
outside air introducing operating mode and the dehumidification operating mode.

The first switching mechanisms (71, 72, ...) are each provided with the strip-like
member (75) and the roller members (77). The opening portion (76) for the passage of air is
formed in the strip-like member (75). Additionally, the strip-like member (75) is disposed in
such orientation that it crosses an air flow path in the air conditioning apparatus. When the
roller members (77) around which the strip-like member (75) is passed are rotated, the
strip-like member (75) moves and, therefore, the position of the opening portion (76)
changes. In this way, the flow route of air is changed with the movement of the opening
portion (76) of the strip-like member (75).

The second switching mechanism (40) changes the flow route of air flowing out from
the cooling side passageway (86) of the adsorption element (81, 82). In other words, the
second switching mechanism (40) guides to the condenser (92) of the refrigerant circuit air
heated in the cooling side passageway (86) of one of the adsorption elements (81, 82) in the
first or second operation. After being heated, the air is introduced into the humidity
adjusting side passageway (85) of the other of the adsorption elements (81, 82) as air for
regeneration.

In the eighth problem-solving means, the second switching mechanism (40) performs



enbodi ment; 12 Figure 13 is an expl oded perspective view describing a
second cooling operation in the dehum dification operating node of the air

condi tioning apparatus according to thg third enbodi ment; Figure 14 is an
expl oded perspective view describing a’first operation in the 5

hum di fication operating node of the air conditioning apparatus according
to the third enbodinent; Figure 15 is an expl oded perspective view

descr | bl i A SRFRACOAPEIAL! OMbiE HREAEAY | £8bAPTARRAR! hESTRAE (4) { 1

air _co_nld' onin ratus according tothe third enbodi rent; 10 Figure 16
is sim Fi | M dw ehRebs B o Roth tEOBsHlink Qden
appar at ugk%@g%rdg%?att%naozg? ﬁﬁg%%oddlwng‘ﬁ? gf gt he“gégeglgnt i rﬁveﬁ% lO%Q( FI gRST

MODI F CA—BE%‘;WEEM th'éiagkﬁrgti&‘? eleest (81, 82) thQ petfBHhi$ais detihfdifiRgticn. In

pri nci pal alr conditioning apparatus according to still another

enbodi ”Eghdmtn}tgss&aﬁée\m&cﬂiﬁg«ﬁeéﬂamn{@mrA@ VOBt ST pedN XML Fobin

Figure 18 I's a diagramtypically show ng a principal part of an air
. |C(r)1 an {5: 821"?‘!?" Ee’RDaRt/%éD Ie%lad%%ﬁdgegpééga W,‘j )(mrF ?th&hé adshrptionreleinenf (81 82pthas ént
_ Al Rl ; gure 19 is a diagramtypically
show ng ebeg{glrggé,@pdted)ar t of an air conditioning
EFFECTS
The air conditioning apparatus of the present invention capable of performing
humidity adjustment by the use of the adsorption elements (81, 82) is switched between the
10 first operation and the second operation without rotations of the adsorption elements (81, 82).
Therefore, in accordance with the present invention, it is possible to prevent the occurrence
of air leakage accompanied with the movement of the adsorption elements (81, 82), thereby
preventing the performance of the air conditioning apparatus from degrading due to air
leakage. Additionally, the need for the provision of a mechanism for rotating the adsorption
15 elements (81, 82) is eliminated, thereby simplifying the construction of air conditioning
apparatus and reducing the cost of production thereof.
Furthermore, in the present invention air for regeneration of the adsorption elements
(81, 82) is heated by heat exchange with refrigerant in the condenser (92) of the refrigerant
circuit. When performing a refrigeration cycle by circulation of refrigerant in the refrigerant
20  circuit, the amount of heat that is given to the air in the condenser (92) becomes greater than
the energy required for driving the compressor of the refrigerant circuit. Therefore, in the
present invention air for regeneration is heated by the refrigeration cycle of the refrigerant
circuit, thereby making it possible to obtain dehumidification power in excess of the
consumption energy of the compressor. As the result of this, it becomes possible to improve
25  the energy efficiency of an air conditioning apparatus capable of adjusting air humidity and
to reduce the cost of energy required for the operation thereof.

Furthermore, in accordance with the third problem-solving means it becomes possible

to employ such an arrangement that each adsorption element (81, 82) and the condenser (92)



20 apparatus according to a still further embodi ment of the present

i nvention (TH RD MODI FI CATI ON EXAMPLE) ; Figure 20 is a schematic

per spective view show ng an adsorpti onldel enent of an air conditioning
apparatus according to another enbodi nent of the present invention (FOURTH
MODI FI CATI ON EXAMPLE) ; and 25 Figure 21 is simlar to Figure 3, typically
showi ng a principal part of an air conditioning apparatus according to

still another. | L; £&6Mhe Ve8I dé 5 Adddeplid SlémbsN
Exnﬁl\/g!_E) %F%ﬁ%ﬂ%ﬁ&kﬁﬁﬁ&wﬁﬁ I%l\?\/éEI\I'I'IﬁO\I c113 Her ei naf er,M

ertbodi e ¢ : . A . . : :

r Ff erenc Zﬁ Eo??'h é Qg‘r”g\ﬁﬂ% gﬁe P%ggg %ﬁ?%dxsb{vhr%ergggfsﬁl %l%gﬁt ?(gsrs %}? @uﬂi)rgglrd E h
“lower”, s lefl o aidoditionine’ us rear”, "front side (near side)", and
rear si "8 ?fsglzredgflygg&rtl%lgﬁ_abgg%%lrs"', “lower”, "left", " Ei ght ", "faont
rear”, "fromj gl ﬂ%hgﬂ}sa!énééo@ﬁ)l" maRé thé 8ddorsticieeléhadt (81183) repasiritedins 5
respectively in the draw ngs re erred to in the foll ow ng description.
FIRST5 EM%Q@W%%‘E %lih%“cfﬁ&‘ﬂi@'arﬂ‘aiakdbj@&étﬂﬂotdeﬁﬂinituﬁmipaﬁﬁtmdamddmﬁ that to a
first embodinment of the present invention is so constructed as to perform
only a delyrlduidrp@dd SBmenesa) 82)g INmid subjectediocdehomidificttioaiis intmideced inta s
dehum di fied and then supplied indoors. Furthernore, the air conditioning
10 appar ghdl ﬁds@fgptiohfélémé_’rﬁ (SEr82) sigenerated and heated eechigh témpengured then shé ain is
elenments (81, 82) and is so constructed as to performa so-called batch
syst em opgrkiH iPfthe hirkidity adiusting sidg passagewaly (85)ef that heated adsorption element (81,

82). Consequently, the relative humidity of the air falls to a lower level, thereby resulting in

10 a drop in the amount of water vapor to be adsorbed into the adsorbent. Contrary to this, in
the present problem-solving means the adsorption element (81, 82) is pre-cooled by a
cooling operation and, thereafter, air subjected to dehumidification is supplied to that
pre-heated adsorption element (81, 82). Therefore, in accordance with the present
problem-solving means it is possible to allow the adsorption element (81, 82) to exhibit

15 sufficient adsorption performance, thereby improving the performance of the air
conditioning apparatus.

In the eighth problem-solving means, the second switching mechanism (40) performs
specified operations so that air will not flow into the adsorption element (81, 82) that is being
regenerated. This ensures that the adsorption element (81, 82) to be generated is heated by

20  regeneration air, and that water vapor is desorbed from the adsorbent of the adsorption
element (81, 82). The present problem-solving means ensures that each adsorption element
(81, 82) is regenerated, thereby improving the performance of the air conditioning apparatus.
BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a schematic perspective view showing an arrangement of an air
25  conditioning apparatus according to a first embodiment of the present invention;

Figure 2 is a schematic perspective view showing an adsorption element of the air

conditioning apparatus according to the first embodiment;

Figure 3 is a diagram typically showing a principal part of the air conditioning



air conditioning apparatus of the first embodinment will be described with
reference to Figures 1-4. As shown in Figures 1 and 4, the air conditioning
apparatus has a sonewhat flat, 15 rectﬁngul ar- parall el epi ped-shaped casi ng
(10). The casing (10) houses, in addition to the two adsorption el enents
(81, 82), asingle refrigerant circuit. As shown in Figure 2, the

adsor pti ﬁn el emrent (81, 82) conprises alternating | am nations of

squar e- sha : .and corrugated plate nenbers (84).
Theﬁe co??@é%?ge%&%fdg‘%@%gg??gﬁ‘?ﬁi atr’e | am nat gd in I[s)uch orientati f)n %hat
each corruga e r i ing NgTefiYkt | tidgahi
direction byk%%régtgﬁgea‘%f e’%g%’ggp érgééc%llrv;é)nzg ?{Vs@%gﬁglhgori ngt ggflﬁaﬂgg? gdfhgl ate
member  ( ﬁéﬁumiﬁm&aﬁ{ﬂ %g%ﬁﬂ% Riddebfehé€ AR HondBidnind Zapphratuls ict®dingniootha fiesuar e
col utm shape or 1nto rectangul ar parall el epi ped shape. In other words,
each of epd suid,pces of the adsorption element (81, 82) is formed into the
siame s?u?gi slhapédzis pgg flatgdl pl ate nmenber (83). 25 In the adsorption

el eney , e SWTLEI &YIcAEd YetdpBdivel iewPa&eabi sedonf) opprationom iy si de
passageways f%’;‘ are di vei&gi onallbliydpf ornmed in al tg?%g?/i O(I(’l i )n }?ﬂg di rec}?igon in
whi ch t h@eflaldifdaBibe oﬁ@ﬁhﬁg ndR3f tae dirt dvadiioninggaipedtys! aterdimpmeths fT8#4) are
| am nated, facing each other across the respective flat plate members (83).
The hum didbsdasdngst i ng si de 14 passageway (85) opens in a pair of
opposi te side surfaces of the four side surfaces of the adsorption el enment
(81, 82), whiFigurthe isanl ierplodédi peppecingeviey (8@yibingensfiish opetatiar impther  of
opposite side surfaces of the adsorption el ement (81, 82). Additionally,

nei t her tdeRuridifichitioy opefatiag innplesifchn Fnserdjioniyg @BBFatns RceOiding 60 1ai §6018} de
passageway (86) opens in the end 5 surfaces of the adsorption elenent (81,
82). 16ngfemb@ﬂiméntbﬁﬁlefﬁrwenﬁmmmion‘enbers (83) that face the humdity

adj usting side passageways (85) and surfaces of the corrugated plate
menber s (84) Rigwpdkdsl annexplnsiefl uparapicetjvea djeds desegibigd Sﬁ%@@a@%%'ygn iBEle or e
coated with an adsorbent capable of adsorbing water vapor.. As the

adsor bentdehwiidifieatigalopetating mode of ¢ aseqdiippingaApparatusaceingdo ihe sefand s oq.
10 The refrigerant circuit mentioned above is a closed circuit formed by
connect i rejp ¢Mer, by piping, a conpressor (91), a regenerative heat

h 92) whi ch i i
Séfvif‘giﬁd;a Laie! hoisnbnioxploaet msErean, i sSalbiid, pORr g opHRATH e |
sequence. ) mat i . i .1 i
e i gtaRnT opstabthioag sE R £F cShyibOfng Upbd uE HEARAREROInOlec P

circuit is so.15 constructed as to performa vapor conpression
refriger a“t‘?@“e%r e by circulating charged refrigerant.

Figure 9 is an exploded perspective view describing a second operation in the-
humidification operating mode of the air conditioning apparatus according to the second
embodiment;

20 Figure 10 is an exploded perspective view describing a first operation in the
dehumidification operating mode of an air conditioning apparatus according to a third
embodiment of the present invention;

Figure 11 is an exploded perspective view describing a first cooling operation in the
dehumidification operating mode of the air conditioning apparatus according to the third

25  embodiment;

Figure 12 is an exploded perspective view describing a second operation in the

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

embodiment;



As shown in Figures 1 and 4, the casing (10) is provided with an

out door -si de panel (11) which is a nearest side panel, and an indoor side
panel (12) which is a farthest side p |. An air supply side inlet (13) is
formed in an upper-right corner of the“outdoor-side panel (11). 20 An air

di scharge side outlet (16) is formed to the bottomleft of the outdoor-side
panel (11). On the other hand, an air supply side outlet (14) is fornmed in

a lower-ri gh]l:%%ﬂ{ {S'ﬁ;g 83‘%@8&& ﬂ%ﬂjs?)%ti@i\ﬂf{v ?@s@ﬁting 12dcondREoIfHE GYeratidh HEthar ge

side inlet ( I'n‘an upper-left corfer of the indoor side panel
(12). Hoysed .i I & : FEE R0 thirdhe
partitio %Mﬁ@céﬁ%%ﬁ%ﬁ%é%ggp glﬁgea%ﬁg?lgﬁlgg% ﬁ?%ﬁggggfc?{]{liﬁ%t?ﬁ he sane
rect anguleﬁlrb giprf&ﬁ@ as the shape of a cross section of the casing (10)

or t hogona P € longitudinal direction (front-rear direction) thereof.
The partition.: r 0) i adfitsh dpleadtionr @ethef r om
near to far gll%zigti?o%t &étexpﬁg)e?ﬁéfﬁég@%ggemggﬂbﬁ%gcasi ng pl(alo) i's

parti i opgfidifOfiont & : hd b NbonditibRin affust irsalingteathirgpaces
of thé c@gﬁlﬁ%ﬁ%}%‘l ?f?e{}/i@[g{gdmgge ?ﬁghigrti tion rrgarr?grs (20, 30)in s further

di vi ded. iegﬁgdm@,r and | ower spaces. Divisionally forned between the

out door-si de panel (11) and the first partition nenber (20) are an

upper - si t uat gy, r®4isdR0AT ék;ﬂ@dd&pgaspe‘ctiwww le¢cpibjngan dsecondovgmeratinn imathed, 5
out door-side lower flow path (52). The outdoor-side upper flow path (51)
conmmuni ¢ ay8sdiffcitbnaBpatingomiods paake hlir aagdhionmg aiparasusppdoprdingleo ith third( 13) .
The outdoor-side |ower flow path (52) communi cates with an out door space
t hr ough tefbodinieni Scharge side outlet (16). Defined by a conpartment plate
(55) at the near side of a left end of the outdoor-side |ower flow path
(52) 10s a cl Bgde Igasesimilan inFigase 3, sohinge powipa] TEJt. ofT Al irneAMitipaingoom
(56) 10 houses a conpressor (91) of the refrigerant circuyit. The t

adsor pt | appaaswerceord®g, t82)anather agmbotimentsiafe thy pregent| Anventigp er(gvll\{%rTow
between the first partition nenber (20) and the second partition nenber
(30). MorMOMIEKGATION EXAMBEEY | r st adsorption el ement (81) is disposed to
the right and the second adsorption eééarr,ent é’s% i.s di sgosed todt he.| eft.
These adsor ptHigeelTeesimilar ga Figups 3 showing 4 pangedl Rart ph AR 3fefondoning,

ongi § uch apaagSy SOl BRE 8 lcansiGargnacen, A ATRPLOEH, THEGD TP gur 6
Chei rSondMURFUCAUEREERANIPLEL | Chor o shape such as a square shape rof at ed
e arr anged MBS Sop Akl ShicAR. Sl BTGP R0 ofuE R b Ring ™)

ai aganal PR e e B R O B o Coenarat | ve

heat exc Exapigf.ri gerant ci rcuit and a switch shutter (40)
O' SIS 1¢ RRI0N ﬁé E

are disp etween the tirst partition nenber (20) and the second
partition ﬂermgﬁre(fsﬁls awa%raﬁg@B&a isuewingad peneapaAnger of 9R)aii somditqrin | i ke
a flat plate. The 25 rear-to-front 1ength of the regenerative heat
exchagiger adpldditud ﬁcc%‘r'éﬂﬁ%%thasltiIIYﬁIrh@r saibodient hef theapresant finvertione(HIRDLf t he
adsorption el enents (81, 82). The regenerative heat exchanger (92) is

di sposed MODBIFROATRON EXWNIPLENt al |y between the first adsorption el enent
(81) and the second adsorption elenment (82). Additionally, the regenerative
heat exchangeFigi@230 issa schifhatlc ppapetiveview shavdnglan adsorptiathelemieningdsant get her
an end surface center of the first adsorption elenment (81) and an end
surface cestdétionirfg dpperatsaocstding soansthes smbpdiment oftbopresenpinvertion FOMKIH h 3
vertical direction through the regenerative heat exchanger (92). The switch
shutter (MODIHOAPIONEXKAMPLE andt er plate (42) and a pair of side plates
(41), 5 constitutes a second swi tching nechani sm Each of the side pl.ates
(41) 25 shapeBighiekd1aisssmilei te Higwrepd.atyicaly eshgwilige 8PP R OF d8 M at e
(41) is substantially the sane as the right-to-|eft vvifdth of the .

r egener at conditienng eppdratng accqrding tosidl apetherpembediment9f theeprgsenh Ja¥E!N ong
near- and far-side end surfaces of the regenerative heat exchanger (92),

respect i vEIQUREH MADIBIGATIONEXAMBEEEhut ter plate (42) extends from one of

the sid | at 41) to the oth 10 sid I 41). Th hut t | at
(32) "1 & shERMORE ROR GARBSING ot N RY PN 2 her fpheral - T




edge of each side plate (41). The center angle of the curbed surface of the
shutter plate (42) is 90 degrees. The shutter plate (42) covers a

hori zontal half of the regenerative heﬁt exchanger (92). Furthernore, the
shutter plate (42) is so constructed as to nove along a peripheral edge of
the side plate (41). And, the switch shutter (40) is switched between a 1 S
first state in which the shutter plate (42) covers a right half of the

regenerati Veu}{éfe%aﬁ%ﬁ;%wg%rﬁ?%f e Plesdnit IV tioh Mill RNGbsEriRRACANELAL i@ | n

whi ch the sh er p covers a left halt of the regenerative heat

OXChaNOeLesbrdide foSRELAES 194 Mition HEDGRRARI BARRAPa Mokt SicParigit,n

menber ( e second partition I's divided into an upper

space andga hower s S idd)NEardPRGF sRIBG fAr QIRY)" Bieas Cappes”, 2@bowkryi ded,
by the fifr‘rélxilt ’aﬁg&s’egg&nlg sgﬁg(glrg%ﬁl%% ’21 errents? (gl,r 82) and th%Is swi tch rshut ter
(40) , I ntQea 4 nS InOR ndn ﬂ’l n%ﬁcgu m’_ IMbi’.& SR J i | iti
di vi si ona%ﬁy’ frghﬁwédﬁg)hﬂ t hnrgglpi gi?ft) tss?{ﬁa( of tlh((éa) f? rst gdsoggtris?r?)e. gsrlré?]r}ts (81)
are ag u?ﬁs‘?é ‘tﬁ’e%ﬁ%ﬁ@dra%ﬂ%"srreﬂéh_g@ﬁo fnl (RO MR Eekdrigth. @ | ower - si tuat ed,

ght F1ow path (62)

| ower-ri Divisionally formed above between the first

adsor pt i IRSTSFIMBODEVIENT O INVERTPON adsorption el ement (82) are a first
upper-central flow 25 path (63) on the right side of the switch shutter
(40) and a segnfificondRPhingepparatushterdipgtda (ifsdymbodimest dfelid presedeinvéntidne
switch shutter (40). Divisionally fornmed bel ow between the first adsorption
el enent (840 comshudtéasio perforna dslgrandehomidifientientopéidipg modein whieh ovtsiderail 1 ow
path (65). Divisionally fornmed on the left side of the second adsorption

el enent (8ah iarie dehumidifiedippdtheni supplied indgoper Fushermorgwhe airhcqné@lontngd a

| oner -situated, lower-left flow path (67). As has been described above,
each 1ads apparatms of terfinst enft®ilimen)is peovpted withetvamdserptine elementsi (8, 82jand is ng

si de passageway (85) and the cooling side passageway (86). And, the first
adsor pt i oo cehstrueted a§ Biperfosmgisorsaiedibateh system aperationatiersaan prsangementalthedi ¢y
adj usting side 5 passageway (85) communicates with the first ug% er-central
f1 ow pat heif esditigning: pppasasusiof rthe figst| exhadimenynvilk be,dessaibpd (vt refergace; o

cool ing side passageway (86) communi cates with the upper-right flow path
(61) as végwesk4nith the | ower-central flow path (65). On the other hand,

hum a £y ad) ot IR PEIEEES o iy tegu cfiRdiine Aemecii BRY £ RoRLuAA fit e
- tral fl t.h .(6 10 . i | - . th

(B0 Tsanderareopragc Epined Shrped SRS g odichilod, o) B, pfldion Tl [

fl th (6 | | j the | = t . fl th (65).

Di \?yvs!ognatw%%%ﬁ%ﬁ%mgﬁwagé#’%gé assznc%ér)l}é&%%e?ﬁﬂtclﬁgdhlt'rre%verpa( 30§ a)nd t he i ndoor

side panel (12) oA ERARS ;Szrsghyaéd@ tib d9gherti @3, WP elonfprR¥¢ RAEMaim3) and

a |lower-situate e | owe ow path (54). The i ndoor-si de

upper f| Ol\égmftiené §I3§qnuia15e-§?1raﬁél9h£t_ mlateqné(;%ew (83) 3hil @Brriidtéd Platel Hetabers $PHCE

t hrough t arr discharge side inlet ). The indoor-side upper flow path

(53) is prrusk detugkddpiae nitintbesd @ah aredaminated (9Sich dlentatien tabedchitandgatedie

i ndoor-side lower flow path (54) Is brought into conmunication with an

i Ndoogy SPRaR rhétiie g84)tibButaifraligntppntyin sidgelimeuditeetior( Bylin anpeof I0dderees ifian | over
flow path (54) is 20 provided with an air supply fan (95) and a cooling
heat exch@mgeﬁgh}ﬁ&'{hg. cotvuguted eplath ahdmipor(84)pn Anfl, theeadsonpsion plemtent (®h &2 rder
(20) is formed by a first upper plate (21) and the renmining | ower half
portion iforied imd dyquare colsmn Ishayer opintd @ re@dngularipardlletepiped pybepe. abnl othsther
plates (21, 24) are each provided with two openi ngs of square shape. \Wen
assum ng whats, tdvh dfi emsit sudfppesr ofpthatadsgrption elemght, (8e 82) in riediinteghesame
sections in a 25 right-to-left width direction, the two openings (22, 23)
of the fisparashppe astheaflet glae)member{&Dned in two centrally | ocated sections
of the first upper plate (21), respectively. And, of these two openi ngs
(22, 28) the Inthecdserption ielpntent (8 $0nBymidity adiusting side RaskEPNrYSUSSE AN i ght
opening (22) and the other on the |eft sjide consti Eut es a, fi rsé, central
upper - | ef coddipgrsidrypassageways (86)mare Hivisionslly Hswed Agslterotion i ther difgghion jip o
upper plate (21) is switchable between a firs tate in ich the first

central uppi tﬁllﬂ dlat plstromemgers(83) ard Hﬁeﬁ?@a‘gétﬁé pfqt.% "W’rbﬁsm@é)uarreallamﬂfﬁ'b -left

opening (23) is closed, and a second state i Leh the first central

upper - r i gfacingrash ey aopgssithe repResHYe &‘Hd’ﬁqt?l E‘ef"i%feéﬂh:g)e ﬁ'ﬁ‘\ez‘}‘mﬂf{iﬁ'eard]‘fsgf‘% SiBeni ng
(23) is opened. Wen the first 5 central upper-right opening (22) is placed
in the open state, the outdoor-side upper flow path




(51) and the first upper-central flow path (63) are brought into

communi cation with each other by the first central upper-right opening
(22). On the other hand, when the firsfy central upper-left opening (23) is
pl aced in the open state, the outdoor-side upper flow path (51) and the
second upper-central flow path (64) are brought into comunication with
each other by 10 the first central upper-left opening (23). Wen assum ng

that t hep%gs %%Rnﬁk,gtng %;Rilnétir? a gﬁﬂ)ofio'i)pgiitéi GRdsurfkes 6fome faguide Seficésofthen a

right-tofle irecti the two openings (25 26) of the first |ower
plate (2 %so?ﬁtﬁ;nfe@én'i@ﬁ (817 88), Whlle BRrEobBAZ si@O1PasEReWap (86) @beiisie anothatpair@iier
plate (24), Trespectively. And, of these two openings (25 26) the one on
the righg ﬁm{e§i'd@§u&&@§5fﬁleh@s%rﬁjd‘nldl@ﬁedtmgszy.lwtimﬂnlm@héx&hé REhiditnd t he
ot her on ? e left end side constitutes a first |lower-left opening (26).

Each of {agqnResnde %ssﬁgévayz@S% Qor the cholingt sill© passageivaly (862 penssinsthe tevabl e

between afirst state rn which the first lower-right opening (25) is opened

and the fifrsdes bR hddoBption@DEmém 81, 88). Susfacésasfele, flaaptitemembens (8Httlaet facen
which the first lower-right opening (25) is closed and the first |ower-1left
openi N9 (RBAuniditP RENSchg Mephsidpewhys 85) dmbenrfacésgiftheomenigatpd pREY membpiisaced
in 20 the open state, the lower-right flow path (62) and the outdoor-side

| oner f | @gw)ndposédin)thaheniditg adjastingide passapeniaga(8Sparewonted sddianadpabedy t he
first lower-right opening (25). On the other hand, when the first

| ower - | efchpabbeshiadgorbid@)water vaperc é theadshebentp silicagelizgolitenion escianss B, ¢t ow
path (67) and the outdoor-side |ower flow path (52) are brought into
comuni catiecamay béusedch ot her by the first |ower-1left opening (26). 25 An

upper half portion of the second partition menber (30)_.is fqrned bé. a
secoid upper Theaefrigesm} ciraeit mhratioaerh RPAVEGIS| o Glepednaif quityfyrmed pY; $RANESING; s
formed by a second |ower plate (34). The second upper | awer plates (31,
34) are dogsthesrtyvnipiad, afampresser éﬂbmrﬁwe@mgg%ﬁ’éﬁ@%z% W‘E&WFgﬁe%%ssum ng
that the second upper. plate (31) is divjded.info four e ections in a
ri ght - t o-8 cendengprgd Fﬁfﬂg‘?ré@t@‘%ﬂmqnﬁ’@f‘tevﬁ’dd’p@r‘ﬂl%éeaf & a%%?? %%4) “{SrH 2 36*‘3%

upper plate (31) are fornmed in right and |left end.secti. ond
upper pl & énEEAPPraPLINSERIENGY | 13'?8 ; tbcfrePrﬁéeéli:atio\l/\lé’ fglﬁeeﬁl}lﬁ%%ra?jgﬁ%gﬁﬁ?ﬂ%he one
on the right side.constitutes a secand upper-righ I é‘:%??t _ang the
ot her on r?&'egef {Cirghif 2nd Hhey PXPEpUdH avagveec%ngﬁltl}%égérmhgf%ﬂ%lé%?nd 33). Each
of t openi,n 32 33 of : oD BE ct3d by IchrcsMlihE bRRES
bet ngn acopftpg:?e s?’saoeg eﬁ?“&kﬁ %%)%{ %g&ggbg%ﬁ‘gpﬁgﬁgﬁ‘- rrl?c t o%enicngl(%Z) iés
opened anrg g t;_gan§econd upper-left opening (33) is closed, and a second state
in which tfng second upper-right opening (32) is closed and the second
upper -1 eft opgni APighres PR&MAIthe\MASIA i$ pRoRfRRd Wifledn bitgbér-side wmehi ng
(32) is pl ace‘%p%}{rﬁlﬁe (;%ens st at e, tehe U%I()iel?-r?ght flow path (61) and the

i ndoor - si @ﬂ WRIBRKs 4 Ae@vésPaddpdne hnduireindbeugretpahelt(D2)omkiivhiniadattheshsidé pamekach
other by the second upper-right opening (32). On the other hand, when the
second upREkirk&fply side filaq13)3sToringd i @nagpei-righttvernepefiths batdepr-sitepanshdi). | ef t
flow path (66) and the indoor-side upper flow path (53) are brought into
commgu cahh @it didchirgeside oatléta( 6}y fornedge teribtiopyleft -of dfetoutdnonisidg pead(11)15
When assuming that the second |lower plate (34) is divided into four equal
secti ons On the oihghhartdo-ah airt supplyt sidedputiet (1 Hris formed dp @niowgs righiscorngnjofdhe t he
second |lower plate (34) are fornmed in right and |eft end sections of the
second | oindoorside paneBAR), and epeirtdischinge sigdnletflS) damned iy 28 pPRFHIEE coasT  36)
the one on the right end side constitutes a second |ower-right opening (35)
and t he oofftbe ingloor side pattel (I)d si de constitutes a second | ower-left opening

(36). 20 Each of the openings (35, 36) of the second | r plate is
swi t chabl e belliposed imthei qesing SQ@ee tWo RN fflﬁ@b%fé&%g"l- %Hﬁt&%‘tmﬁ@ﬁ? ng

(35) is opened and the second | ower-left openin 3 is ¢losed, .and
secordP st 0e30)arqpachiiormed IBOsHhTant B the, ﬁaﬁﬁtre‘éﬂ%ﬁlfaﬁ @%ﬁ 25 ﬁ\e ﬁ%ﬂ sfag rogﬁd t he
second | ower-1left openin

openi ng_ (S8} Sf e 2;4)@1@%3@3?2 g;loq%ﬁinﬁﬂﬁia%?@f’l“ rorigF chbdlina
54 25 il 62) .. A i i
3“5 o chh%l@fe%(rj Tlsé’%’?%@%'gfga%merq"&?ﬁ%» b ma%sl%‘}% gt b ar ﬂéﬁ?a‘fﬂiﬁﬁ&
4 Herk ¥ER | _
maoor - <i b6 Sisuts R bR pahotamcroing (obls PEFphdy - GRRE TBdiod "

brought into comunication with each other by the second | ower-left opening
(36). 20 As descri bed above, the internal space of the casing (10) is
partitioned front-to-rear by the first and second partition nenbers (20,
30). Stated another way, the first and second partition nenbers (20, 30)
are disposed in such orientation that they cross an air flow path within

o, o, N - o o,



5 partition nenber (20) constitute a flow path changi ng neans capabl e of
changing the flow route of air by their respective openings being swtched
between the open state and the closed jgtate. Furthernore, the second upper
plate (31) and the second | ower plate (34) of the second partition nenber
(30) constitute a flow path changi ng nmeans capabl e of changing the fl ow
route of air by their respective openings being switched between the open

state ang, e h&asdpaLe of theBabibl Yo) GRARATL (e Baftitionimanticns B0gaeis 3- 5,

the running operation of the above-described air conditioning apparatus

will be fes&f ?il@ﬁfid iR ulﬁg,gf gag%\,ge@%eis_bed above, the air conditioning

apparatus perforns only a dehumdification operating node. Figure 3

typical ly shpwgsigndiR' forkigll ViR@Redkd tiieh Butdossiidp ahélt (10 amdntherfirg@ Phrtition t he
second partition nmenber (30) within the casing (10). As shown in Figures 4

and 5, WhRhbeh@0§afe MURpeysifiared Sitodrssidetppenflon fath (Shpantbhlowerisitoaed, i on
operating node, outdoor air is taken into the inside of the casing (10)

t hr ough bhRos-§ids Wwdr low pghi(Bl)et THel@jtdoorhsidequpipen lowaiath (319 wemmamidatesst
air, into the outdoor-side upper flow path (51). On the other hand, when
the air ¢jimChad@eodr apadeQRjouih tircdii suppbdside med(1 32T outdeorisidedawenflewt he
i nside of the casing (10) through the air discharge side inlet (1‘;53231' The
i ndoor  appathf (52)\sommanissteo withadnr qutdottr spadecthiovgb dhe gir déschysge sidelavtletpdh (53) .
Furthernmore, in the dehum dification operating node, refrigeration cycles
are carr iDefinediby & Rompartmedtrplae (M tat themear side ofrp laRiead of the ouidpersidaiqws heat
exchanger (92) operates as a condenser and the cooling heat exchan (94)
oper at es flasv path 320 slosed spanelserving agiarmachingi rPBAL 'g}ﬂbﬂaﬁb‘% roam gg)f or ns
dehum dification operating node by repeating first and second operations in
al t ellBat ihonses Rebmprdssay (Pb) ¢fithgrebagesanieycutt. the first operation of the
dehum di fi cation operating node wl| b% descri bed., Déri né; t he lf{'ﬁéait
operation, ailihejtwodedsaratignrelepenssy (81,c82); gre arranged side by (1ide, 1P &) latedl "ovg 1)
and, at the same tinme, the adsqrbept of the second sorptjon engnt. (82)
i s regendetyesy. the rf"ﬁthﬁarf‘?‘?%tm%‘%’ﬁér(zéﬂ and, t}(ezie)"?n(flﬁ’ért?'igpsrpggk?{t {’3§> ire
upper-right openi 22) is opened an e firs r peni ng
(251 < apesaB e AR e Him e gl 'Ry bispiee G e ety PG me RetoRe
flowed into the outdoorec.si.de. uppar, f a 5 328 B first
central (FIHRIPLOR Ejﬁfnel}tpia%% Hﬁ%tsﬁgyé%atﬁofh?\li\%ﬁs ﬁﬁ{eoasﬁréﬁ? |ﬁ %ﬁn%g}?ce%t ral
flowpath (63), 1N thR)Sge i {i13}) respdifive QORI IR SirdctiBmi
openi1 g ( ?g%ds "6ppearrl§%l dﬁd%egﬁgﬁé@g}o%ﬁupperﬁs‘éf t vopenging (33) is closed.
In this stat cﬁ&g AT ifdcNEPOf thekds) . R alldifiond, |29 WRSv IR TFRgUres,
i ndoor - sicggegpﬁﬁg?gﬁgw gg‘%hl(qg%c? passes tnhgr(\ggjgh t he second uppg?g- right
the adsorption elements (81, 82) are disposed in such orientation that their end surfaces each
form a rhombic shape such as a square shape rotated an angle of 45 degrees. In other words,
the adsorption elements (81, 82) are arranged in such orientation that one end-surface
20  diagonal line of the adsorption element (81) is collinear with its corresponding end-surface
diagonal line of the adsorption element (82).
Furthermore, the regenerative heat exchanger (92) of the refrigerant circuit and a
switch shutter (40) are disposed between the first partition member (20) and the second
partition member (30). The regenerative heat exchanger (92) is shaped like a flat plate. The
25  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 (81) and the

second adsorption element (82). Additionally, the regenerative heat exchanger (92) is



opening (32) and flows into the upper-right flow path (61). In the swtch
shutter (40), the shutter plate (42) is noved and | ocated at such a
position 15 20 25 as to cover a rightmg$lf portion of the regenerative heat
exchanger (92). In this state, the lower-central flow path (65) and the
second upper-central flow path (64) conmunicate with each other through the
regenerative heat exchanger (92). As also shown in Figure 3(a), the first

air in the {)éc?rgsgn éjgtpﬁé};}\t;l?{%t@glj} lir{)léfs(%%égﬁ%rQn(eﬁiﬁ)saitfﬁ&v‘&nlé?to? tﬁéﬂ'ﬁrs?ﬂtggg%t?o\ﬁmri g

adj ustin 8 pasSag i Tst adsorption elenen

11 oYL HPy B e A SEAER. S REFRaRRl 85 e oo

cont a I's adsorbed 1nto th The first air

dehuni di £i o g . . h
[ ower - r1 éﬁ?%ﬁ*‘é% el Ao R R R b Y ona i T 1 the

upper -ri ght I A t | | RALHIRS f
the fi rs'? ad?c})]rg\g‘{vﬁglﬁ]ghé#tg‘rlr@r??’ c?g%l.hégDﬁrai %g“f’%g‘h? F%\?V%ﬂ?gﬂgﬁﬁt he cos(')F?(r% gi de
passagevway, 3l étsbé‘on%wﬂin@ he@RARMOSENGRST ME sRRSNARS (41) i9SRpeatiad avhen

wat er vapor 1s adsorbe to the adsorbent in the humdity adjusting side
passagewg¥m{cgehtar pliee. S THO Aehnttér, of‘("%h'gﬁ Rideaslate QP shBhntRily 2B e4rRé aOthe f | ows

into the ower-central flow path ). The second air in the | ower-central

fl ow pat highfiR)-leRasidasofithé Rigeibrithe He@OmoRngk ﬁe). HEtad sidoqslives i) areR9posedd

flows into the second upper-central flow path (64). During that period, in

the regengingtic dnddir-gdehangefacéOd)the hgesaativecheat exdhangenlfDctespectivelheat
exchange with refrigerant and absorbs heat of condensation of the

ref ri ger a the othiR2 hdmk tikeshonet mite (4B akedddiyornloee dF the sidagéaves(@i oo thé ethent
(81) and the regenerative heat exchanger (92) is introduced into the

hum dot y siddjplate (41). Theshupesplaig€d@)ys BHYd like 4 tweveslgdasa duthitgalqugiaqreriphesakent
(82). In the humdity adjusting side passageway (85) the adsorbent is

heat ed byedgtef saeboidd piite (41)d Thaserderanglel of theantad susfpes of the shater plate (A2bom t he
adsorbent. In 5 other words, the second adsorption element (82) is

r egener atie@0 deigees. tHee shtter plasg ¢42)resersire horizantal thalf eldthernsaenerativg figat
together with the second air, into the lowr-left flow path (67).. In the
second | gwehangen(92) Fuythermose, the shuter plats (42) dhso spnstrigd @8E9 Move 8 AY and

t he
peripheral edge of the side plate (41). And, the switch shutter (40) is switched between a

15 first state in which the shutter plate (42) covers a right half of the regenerative heat
exchanger (92) (see Figure 3(a)) and a second state in which the shutter p]ate (42) covers a

left half of the regenerative heat exchanger (92) (see Figure 3(b)).
The space between the first partition member (20) and the second partition member
(30) is divided into an upper space and a lower space. Each of the upper and lower spaces is
20  divided, by the first and second adsorption elements (81, 82) and the switch shutter (40), into
a left section and a right section. More specifically, divisionally formed on the right side of
the first adsorption element (81) are an upper-situated, upper-right flow path (61) and a
lower-situated, lower-right flow path (62). Divisionally formed above between the first
adsorption element (81) and the second adsorption element (82) are a first upper-central flow
25  path (63) on the right side of the switch shutter (40) and a second upper-central flow path
(64) 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 lower-central flow path

(65). Divisionally formed on the left side of the second adsorption element (82) are an



second | ower-left opening (36) is closed. In this state, the first air in
the lower-right flow 10 path (62) passes through the second |ower-right
opening (35) and flows into the indoorffide | ower flow path (54). During
the flow through the indoor-side |ower flow path (54), the first air passes
through the cooling heat exchanger (94). In the cooling heat exchanger
fgg), the first air is subjected to heat exchange with refrigerant and
i ber at es s t ra - ' L i

: . 66)30d 2 1606 diiubitl, Biver-ahnuyi ghdiien). and
pogl ed pggE%Q%EtP%t?%u e{ﬁéﬂaﬁfﬁgﬂ p?)é giatzlle outll et H’( ?4)rand 159%“3 (g}ppl I ed
i ndoors. Int | € LSt (8 - - ' 26
I s opened an(ﬂ&rg?ﬁlglb? ié&r (sh%s 'I\,}E(;(\g/dve%ﬂ-o?,|E’gef'ailte ﬁégse"ﬁﬁst% é(lé25)§ﬁti(SP’:,:\ﬁ))sl%agf&vlldr?Hﬁﬂiugglseg atZa,

t he SeCO{ﬁﬁgﬂ*ifyr a(ﬁﬁ*@gé@fpggéagwgy (85)And 1R &&mg s RffasdabOwapesd). (M) thepasses

t hr ough S t "opening (26) and Tlows into the outdoor-side

Lover Tl Gy a%&gg@?%lerf)éﬂggyi?aisﬁsﬁmﬂs@hroﬂeﬂﬁﬁenfm:alt tfeRiniidigy &fjudting sfder st 20

adsor ption %l 8 regeneration of the second adsorption el enent

(82) , 5Pa$3&8odvMy8S) cdniBuritdtesivii tHRTER uppétccettihll fRfw fatb[63)aswils adwib trr ged
outdoors.” Referring nowto Figure 5, the second operation of the

dehuni di fisGalighn MREpahi(69), ARAeeNtddlink §iddqedapbR rofniuhidagestwieh fhier st
operation, 1n the segoncf g’p’)erat I on aig isq(?ehgm?i,gimgd In the second

adsor pt i palegi How Sath (61)as wéll adwithaneldwerenttdl dloadpath(65) Of tiRSothére
first adsorption elenment (81) is regenerated. In the first upper plate

(21), theahd rthé s&dnd nasorptivacslemedtt(8D)ie rlispgsedAs sucts ongratenh thatdhe hemidityst
central upper-right opening (22) is closed. In this state, first air
(out door adjusfing siie pdtsshmraﬁrl(sﬁmmnntIdcaiése\VMtM(smordilmeelumé‘ﬂl flowpathd64) (51),
passes through the first central upper-|eft 23 opening (23) and flows
i nt 0 10he aseeehas upiple the dowereeft f flaw gath 664nd the coplings sidenppssagpway (B e
(31), the second upper-Ieft opening (3346Ihi S olﬁ)ened and the second
upper - r i glommoicatesgyiflathe upperdes flow, path (G s wel as with sheclgwsr-gentral flobdsth air)
whi ch has flowed into the indoor-side upper flow path (53), passes through
t hehs?ggr(dﬂdpper -left 5 opening (33) and flows into the upper-left flow
at .

P ) Divisionally formed between the second partition member (30) and the indoor side

panel (12) are an upper-situated, indoor-side upper flow path (53) and a lower-situated,

15 indoor-side lower flow path (54). The indoor-side upper flow path (53) is brought into
communication with an indoor space through the air discharge side inlet (15). The
indoor-side upper flow path (53) is provided with an air discharge fan (96). On the other
hand, the indoor-side lower flow path (54) is brought into communication with an indoor
space through the air supply side outlet (14). The indoor-side lower flow path (54) is

20  provided with an air supply fan (95) and a cooling heat exchanger (94).

An upper half portion of the first partition member (20) is formed by a first upper plate
(21) and the remaining lower half portion is formed by a first lower plate (24). The first
upper and lower plates (21, 24) are each provided with two openings of square shape.

When assuming that the first upper plate (21) is divided into four equal sections in a

25  right-to-left width direction, the two openings (22, 23) of the first upper plate (21) are
formed in two centrally located sections of the first upper plate (21), respectively. And, of
these two openings (22, 23) the one on the right side constitutes a first central upper-right

opening (22) and the other on the left side constitutes a first central upper-left opening (23).



In the swtch shutter (40), the shutter plate (42) is noved and | ocated at
such a position as to cover a left half portion of the regenerative heat
exchanger (92). In this state, the IOﬁﬁL-central flow path (65) and the
first upper-central flow path (63) co nicate with each other through the
regenerative heat exchanger (92). 10 As also shown in Figure 3(b), the
first air in the second upper-central flow path (64) flows into the
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| oner - ce | ow pa 65) passes through the regenerative heat exchanger

(92) and offepBp tHetirst éelﬂﬁalfli;fp‘éﬁ-rigﬁm%niﬁg 22)alor the vtteahind( 6&kn thétfirsthuehtrali me,
in the regenerative heat exchanger (92) the second air is subjected to heat

exchange u\ﬁ?értleﬂ ShérdifL(23Yis Aadd abtebpén fiee] the burdosdsidswipepflowipath(&1) and
refrigerant. The second air heated by the second adsorption el enent (82)
and the tiegRosidippeschnal 3k micGangerbr8dy) ints commuotat@dwith eacht dtherthyni di ty
adj usting side passageway (85) of the first adsorption elenent (81). In the
hum 40t y tidfinssténngl sppeelefesenge@$). (85), the adsorbent is heated by the
second air and, as a result, water vapor is desorbed fromthe adsorbent. In
ot her words, When dssursingabiachefiist hovedrepiase (24)d9 Yivided ietgdper equakisectionsrn 2t he
wat er vapor 24 desorbed fromthe adsorbent flows, together with the
second airight-toate8 wisigh [direetion; ithghtwa openipgs @5 @8) of the firsd laweroplate; Gdberep| at e
(34), the second |lower-|left opening (36) is opened and the second

| over - ri dormedyanightanddef end sechimseal the first jomeer glasg @4),respestivelyy Ands of thesene
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whi ch has rnto ower-right tlow pat , passes through the

first | owgeribl@RicARRAINGY26)29 bpaied. Wisashé ﬂis@ldvb’é@-r%lh’é SineS28Kis Iptioed idf | ow

path (52). And, the second air, used for cooling of the second 15

adsonpt i QRe Bp@RAME, thé PweriHbht AeRRIR{62P Andihe tdariobi-side 1dwa dlopt pah (§2)erent
(81), passes through the air discharge side outlet (16) and is discharged
out doors -br@%ﬁﬁ[@ coinnfunRafio i MBERabiEdhet by tiefiat Towepmight opmeningy28ppAnakais of
the first enbodinment, the first and second operations are carried out

swi t chabl gthetilahduvhenane figst iowerdeAopetihg (26) soplatedan thd epenrstate, (Bl loweo-ldR) .
Therefore, in accordance with the present enbodi ment, air |eakage that is
acconpanifiv pythr(67)pardothaloutdwossida owér fldve pailis(62 parie broughe mte cemmBaicad®) | s
prevented fromoccurring and the drop in air conditioning apparatus

per f or maneith each dtleer biythd Sosk boyeerileft ppemng 26} fr om occurring. Besides, the
need for the provision of a mechanismfor rotating the adsorption el enents
(81, 252) is ehiwppenhalfiportionofihe smﬂmgmtnpnm@eb(&)usdomed/bweaorsduﬁﬂerfi ed
air 25 conditioning apparatus structure and, as a result, the cost ?f
product i qlate(3hewsd the remaainingdoweihalfportion sherpef i flermyed byta ssepodilovvshlate e
second air used for regeneration of the adsorption e|enents (81, 82) is
heat ed by(3#kaTheseshahyppeiand lowerrnlaes iy 3hhareisach prgakied Frith/fyvoRpenings Bhanger
(92) of the refrigerant circuit. Wiere a refrigeration cycle is carried out
by 25 ciquargishepeng refrigerant in the refrigerant circuit, the anount of
heat that is given to the air in the regenerative heat exchanger (92)
exceeds the power consunption in the conpressor of the refrigerant circuit.
In accordance with the present enbodi nent, the second air for regeneration
is heated by the refrigeration cycle of the refrigerant circuit, thereby
making it




5 possible to provide dehum dification power in excess of the anount of
energy necessary for performng a refrigeration cycle. As a result, the
energy efficiency of the air conditi onf'gng apparatus is inproved and the
cost of energy required for operations thereof is cut down. SECOND
EMBODI MENT OF | NVENTI ON A second enbodi nent of the present invention is an
air conditioning apparatus fornmed 10 by altering the construction of the
air conditiogj i i : ! bidiRAI NQ
Wlﬁg a?s%%ﬁr%{hgt;tt})lggectohg uf)?ésr?)gagfgi?g dRRBLd infd®uPéduaFRobiding

apparatus of the seco I ment o perform in addition to a

dehuri di (el 108 ARRY dikdefion, THE Fovo BpLiithsHhi 88 6OMe QBRALIpBEr PIRAS3Paiehi Ch

en1nis en supplied indoors. Here, only
di fferen | i o ek et bR (30), 3BdpRERUS Ahd,tdTe
st e e R R R e e The

first pagfddi ; e He il diBtiutdsSa BECRYMd gt a
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provi ded Second upper shutter (72) in place of the second upper
plate (31). Bathot e obbhifds (3RP8I) Tk §e2bnd dpper phate (313 isevithablu ppeveesaut t er
(72) are first switching nechanisns and identical in construction with 20

each ot hekst st i@ Wi el tHel se@nldysppeifightmperiing (32)tieopdnéd and te seanmdnippersledt
single strip-like sheet (75) and two support rollers (77). The strip-Ilike

sheet (7%penifd (@) ds tioked, and esedond statompwhich tist secondespper-sight penirige(3apisber .
The width of the strip-like sheet (75) is about half of the vertical height
of the cakisedjafdBe sethad bppeytleft @pening (33)risppenéde IWhwatth¢ Begonid upppoIightt wi ce
the 25 right-to-left wdth of the casing (10). Furthernore, there are

f or mé@l f openisg(3X)as placgscid the epemyate,(the pppasrright floweansth (639 poaththeipdapraideuni ng
that the strip-like sheet (75) is divided, inits length direction, into

ei ght equabersBewi path (53herevbioughtainia compwinicatian with eagh other &y rthe-secad sheet
(75) are formed in predeterm ned four gnes of the ejght

respect i wepsr-right @pening £32)y Hn Fhea‘?th%fnhatﬂﬂewpﬁbﬁ‘e(s?g)nddﬂ’ri’ﬂ'fe%tcft?%?‘Pn%&%Si ve
P oht " anplaged an theei it daenpertafonew it R iog Ftiistle et fatedin” 20
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passage g;‘, a@b{]a,{gggﬁﬂa"seeﬁ&ﬁi%ﬁ?é@é%h& We?'ﬁla%ﬁ%, @aspécl?t@)ewmﬁd)amﬁ%w de

coi nci de er ont ar side inthe strip-like sheet 10 (75)

spanni ngl Rl sideldofétRutedd decohdiodrs highPdihinghBS) er
(71, 72) ,&bteﬁggi rfgé-)ﬁyﬂgeinetsﬂggt&i 75)n iss fcorvva?ded ebc;(/) r ot atilégn of %n%}el S)Lpport

rollers (yhdtheetfed HthPRH drid¥ideddon¥iitu el alsbeniaewadeft @perding (363. pernmitted is
varied with the novenent of the position of the ventilation openings (76).
20 Each of the openings (35, 36) of the second lower plate (34) is switchable between a
first state in which the second lower-right opening (35) is opened and the second lower-left
opening (36) is closed, and a second state in which the second lower-right opening (35) is
closed and the second lower-left opening (36) is opened. When the second lower-right
opening (35) is placed in the open state, the indoor-side lower flow path (54) and the
25  lower-right flow path (62) are brought into communication with each other by the second
lower-right opening (35). On the other hand, when the second lower-left opening (36) is

placed in the open state, the indoor-side lower flow path (54) and the lower-left flow path

(67) are brought into communication with each other by the second lower-left opening (36).



The first upper shutter (71) is switched to a state that allows only one of
the upper-right 15 flow path (61), the first upper-central flow path (63),
t he second upper-central flow path (64%0 and the upper-left flow path (66)
to cone into conmunication with the outdoor-side upper flow path (51). On
the other hand, the second upper shutter (72) is switched to a state that
allows only one of the upper-right flow path (61), the first upper-central

flow path (6 ’degctlll‘BS%e %&%&gg%%glﬁgéé Hihd J:égm\%lﬂi‘éﬁs &M}iouéﬁ“ﬂoﬁth@-réﬁ?%r -l eft

flow path (6b) to C nication with the 1 ndoor-side upper

f1ow pat iy, (f3) aqégueeﬁ&hg%w Iﬁe?ﬂ,efﬁ{zbi, g%a%teﬁiahﬁf%} wal, th@?lrﬁgazl)ﬁr&gcsond

enbodi nent” are first a second cool | hg ‘heat exchangers (93,

evapor at ﬁﬁﬁitioh %%l%ége ?fOEg 18 BispSdel G b chQrientifiof #1650 Mitby SR G Mow bl i rst

cool i ng heat excha and the second cooling heat exchanger (94) are

connect eqifa0%kE R&Vind (1 opakad, kiRl firsilpPer pIiR (2Bfahdl BR RS owE Slake (24) D ff@ first
2

constructed as to be 25 switched between a first operation state in which

only §hephi#idh ntetier Sm)%ﬁgtit@%cahww pith(A@gigppeaisaapaile anclemgingrtas Aowand no
refrigerant is introduced into the second cooling heat exchanger (94), and

a second rQRELAGLIOFY Heit Rspedtivh bpéhintiyl beidd ewheeartitwenl the ppss atatexmheieger
(94) operates as an evaporator and no refrigerant is introduced into the

first  2ioséPsthten JuRkanoss cteaegaid dpE&)platAfﬁi)aad tieascahddowenate gd4)ofthei n t he
second enbodi nent the first upper shutter (71) and the first |lower plate
(24) consédondipertition nidnitset (38 constituvea flrewipath (hafpingmeanstvapatde of whangipgthe
shutter (72) and the second | ower plate (34) constitute the second

partiti oflomemherof@d®y. théir Aespectivé epéringstbemprbvatebehbetwpgrethe open stateand the,  72)
and the first and second | ower plates (24, 34) constitute not only a flow

pat h1@hartpsedjstaans but al so an operating node switching means. RUNNI NG
OPERATI ON
RUNNING OPERATION

Referring to Figures 3-5, the running operation of the above-described air conditioning
apparatus will be described. As has been described above, the air conditioning apparatus
performs only a dehumidification operating mode. Figure 3 typically shows a part between

15  the first partition member (20) and the second partition member (30) within the casing (10).

As shown in Figures 4 and 5, when the air supply fan (95) is activated in the
dehumidification operating mode, outdoor air is taken into the inside of the casing (10)
through the air supply side inlet (13). The outdoor air flows, as first air, into the outdoor-side
upper flow path (51). On the other hand, when the air discharge fan (96) is activated, indoor

20 air is taken into the inside of the casing (10) through the air discharge side inlet (15). The
indoor air flows, as second air, into the indoor-side upper flow path (53). Furthermore, in the
dehumidification operating mode, refrigeration cycles are carried out in the refrigerant
circuit, in which the regenerative heat exchanger (92) operates as a condenser and the
cooling heat exchanger (94) operates as an evaporator. And, the air conditioning apparatus

25  performs dehumidification operating mode by repeating first and second operations in
alternation.

Referring to Figures 3 and 4, the first operation of the dehumidification operating

mode will be described. During the first operation, air is dehumidified by the first



The running operation of the air conditioning apparatus will be described
with 10 reference to Figures 3 and 6-9. As described above, the air
conditioning apparatus is switched betyween a dehum di fication operating
node and a hum di fication operating nn%g. Figure 3 diagrammtically
represents certain parts of the air conditioning apparatus according to the
first enbodi nent, and also in the air conditioning apparatus of the second

enbodi menis, ARG Llemeht @RNIRE] AOthRAah Whe, thleadsebiEnt! 6F teneténdcadsorptiva t he
first errbo%irérent . e15 D@ilﬁl\/l Ol Fl CATIaO\I OPERATI NG MODE As shown in IFZR gures 6

and 7, mﬁ%eﬁb@ZZisrre%&ﬁthiyd.f an (95) is activated in the dehum dification
operating node, outdoor air is taken into the inside of the casing (10)

through the g fheSHAR 15€ (21] 18& fifst 3antral ispepitiplO®Fenitigl(22) i9Vpened and thest
air, into the oSt doowgisﬁde t(Jpg’er fl ow patﬁﬁ)(Sli;g.p% tt%e( o)lt hgf hand, when

the air dirﬁ%@ﬁt&ﬂ%pﬁmeﬁ%?knihg (F8)tid MB&edd In ittiigioate, R fRbtraid duidalsesir), mhixht he
I nside of the casing (10) through the air discharge side inlet (15). The

i ndoog aihas FloWad  in@Stheesitdsbraide, uppet dlothpathn@dprpasies ehropplerthé Kfiesw qeatrd ( 53) .
Furthernore, during the dehum dification operating node, refrigeration

cycl es an@péarfiglit @fering (32 ahdfowe inté gerfarst upper-centria flow pathi (68).t he
regenerative heat exchanger (92) operates as a condenser and the second
cool i ng heat Iexehecgerurpedplaedt)tiesseasndarpper-ghirapening (33) igpene @nd thsr ds,
in the dehunm dification operating nmode no refrigerant flows in the first
cool i ng heaindappéralef @pefidB)33) Andosetihén thiy statertiie sdcond aig (ingeerrin.ushiplehdsor ns
dehum di fication operating node by repeating first and second operatjons in
al t er nat iffwedRefcetheiindpareidei uppee low pathl (83), phsses threughoibe rsaeandrunper-fight
dehumi di fication operating 28 node W || be described. During the first
oper d0i orepering (32 ané Howis dntd iteunper-right low peth4@Vor pti on el enent (81) and, at

the sane tine, the adsorbent of the secon dsorption el eprent (82).i
r egener at ed. In the switch shutter (40), the shutter plate (g2)ais movgé and located at such(aggsltkosn

as to cover a right half portion of the regenerative heat exchanger (92). In this state, the
lower-central flow path (65) and the second upper-central flow path (64) communicate with
each other through the regenerative heat exchanger (92).

15 As also shown in Figure 3(a), the first air in the first upper-central flow path (63) flows
into the humidity adjusting side passageway (85) of the first adsorption element (81).
During the flow through the humidity adjusting side passageway (85), water vapor contained
in the first air is adsorbed into the adsorbent. The first air dehumidified by the first
adsorption element (81) flows into the lower-right flow path (62).

20 On the other hand, the second air in the upper-right flow path (61) 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 is adsorbed into the adsorbent in the humidity adjusting side passageway (85).
The second air, which has robbed heat of adsorption, flows into the lower-central flow path

25  (65). The second air in the lower-central flow path (65) passes through the regenerative heat
exchanger (92) and flows into the second upper-central flow path (64). During that period,
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 first upper shutter (71) is placed in a state that allows the

out door-si de upper flow 5 path (51) and the first upper-central flow path
(63) to communicate with each other. I4, this state, first air (outdoor
air), which has flowed into the outdoor-side upper flow path (51), passes
through a ventil ation opening (76) of the first upper shutter (71) and
flows into the first upper-central flow path (63). The second upper shutter

(72) is placeeistbond 2irtheateld 3t tha ki @VRisdrpor BléReHt @) end!tieGegekerativetestat h
(53) and the upper-right flow path (61) to comrunicate with each other. In

this st afeﬁchaﬁ?ﬁ‘{?@ i@idtrdduBIARIo tAé Aimidiiagfustiassidd pussateivay (8S)bethendamd- si de

upper flow pa 3), passes through a ventilation opening (76) of the

second URRRLpEdHEIERENt((82). BGle huRiGity afjestinB QideRiaedagewa (85) lteyadsattent B1) . I n
the switch sr%utter (%OS,)the ghuttery pf'atleg(42;mi sgm)s}ke]gl Sde | ocat ed at

such a p@gitkd 8( tHdserdnd @ir @AY ds ArdshlihwatBaldpop & ddsorbedffrdnh eher Rigeibentat inve
heat exchanger  (92). In this state, the lower-central flow path (65) and

t he secorther RRREs, GREEInd fadewypticn Rleqfed) (82) risuegeneratedwi Thene aihwateh empdrhr ough
the regenerative heat exchanger (92). As also shown in Figure 3(a), the
first aidesdibédfeorhithiesddsorppetifiomaniogathef withitheaédond 6i3)infd theowendeft flone phthi di ty
adj usting side passageway (85) of the first adsorption element (81). 20
During tlkge7)t!1 ow through the hum dity adjusting side passageway (85), water
vapor contained in the first air is adsorbed into the adsorbent. The first
ai r dehumi di fin éet seyortdlewes plate (3d)s theptecand lewerrsght opgning (3Hvis opened andthe
| ower-right flow path (62). On the other hand, the second air in the
upper - r i ghtonfl|lowempkeftropesing (B6)oinsldsed.oln this Bafel tha dirssi aifeinghe kawgswight flgy) of
the first adsorption element (81). During the flow through 25 the cooling
si de 1pas patieifd) passs)throupk theseennd lawer-Hgid eppring 63D and flaws stp thegRdepsriideat ed
when water vapor is adsorbed into the adsorhent in the_hum di dj usti
si de pas gg\g@r\,&w pah54). During the flow through the 1rn oor-side lower flow pat I(tSX), the first ' "9

air passes through the cooling heat exchanger (94). In the 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 side outlet (14) and

15  is supplied indoors.

In the first lower plate (24), the first lower-left opening (26) is opened and the first
lower-right opening (25) is closed. In this state, the second air, which has flowed into the
lower-left flow path (67), passes through the first lower-left opening (26) and flows into the
outdoor-side lower flow path (52). And, the second air, used for cooling of the first

20  adsorption element (81) and regeneration of the second adsorption element (82), passes
through the air discharge side outlet (16) and is discharged outdoors.

Referring now to Figure 5, the second operation of the dehumidification operating
mode will be described. Contrary to the first operation, in the second operation air is
dehumidified in the second adsorption element (82) and, at the same time, the adsorbent of

25  the first adsorption element (81) is regenerated.
In the first upper plate (21), the first central upper-left opening (23) is opened and the

first central upper-right opening (22) is closed. In this state, first air (outdoor air), which has

flowed into the outdoor-side upper flow path (51), passes through the first central upper-left



The second air, which has robbed heat of adsorption, flows into the

| oner-central flow path (65). The second air in the |lower-central flow path
(65) passes through the regenerative at 29 exchanger (92) and fl ows
into the second upper-central flow path (64). At that tine, in the
regenerative heat exchanger (92) the second air is subjected to heat
exchange with refrigerant and absorbs heat of condensation of the

refri gerrg;}geﬁltijl T@g) %ggf?&gs iﬂthﬁQ%@éoﬂgzlggsrté@ﬂtriliﬂo%p%ﬁ‘g?@f)pti on el ement (81) and

t he rege exchanger I's Introduced’into the humdity

adj usting si ﬂ,etggggcﬁﬁgg,\g@?r Oﬁlﬁﬁ)@?‘;tﬁe%céﬁ r-RASHRINg B3 FlsPRREd 4iddhe | N

the hum di ty adjusti e passageway (8 t he adsorbent is heated by the
second aj S : t a i hedirf(indBot 415, ddR@Maent . I n
g Ll ol Secebnel ot seohed i

ot her wor I on el enent is regenerated. Then, the

vat er Vaﬂ%ﬁg?ﬁerthg%é&‘?—md}e h%p@fjﬁgﬁvb%ﬁf? é%)?‘fbiﬁssei PHBLSIE thekdcbnd Dpp&defond

air, intot ower-left flowpath 1 n the second |lower plate (34),

the sgco li@/\(gg O wORENMNR Gppetakft ifowopuengg).and the second | ower- | eft
openi ng ?geél) 1S %Iosedv.v In thi gﬁstate, t he ﬁtgst air in the | ower-right

flow path ( 6ﬂ9th9§‘\§ﬁ@r§s}hh6q40¥ thdMuBaqie (42)wanhovddgint lapediangichappsition 1 ows
into the indoor-side |lower flow path (54). During the flow through the

i ndoor - shelgy bevweera 1Ef Mo 6fihe rieenetitivathedt &changepddBesint thisoutiah, the
second cool ing heat exchanger (94). In the second cooling heat exchanger
(94), theyvidricehtraliflov pathle5paidethe tfiasthamper-eontiahflgw path (63) ebmingmicate withd

| i berates heat to the refrigerant. And, the first air dehumdified and

cool ed paschashdrhliouginthehregemeratise pert pxctiadgerdd2). et (14) and is supplied
indoors. In the first lower plate (24), the first |Iower-left opening (26)

i s opened andstalse shbwatin Figurodh), the §inst agpathaspcombyppes-centesd Slgw pagh (‘gﬁ)s
state, the second air, which has flowed into the lower-left f|ow path (67),
passes t fiovsgdntotthe hninrdity adpussing |sidletpaswraavayy (89 of thssecond adsorpiiog ¢lefaent
outdoor-side |l ower flow path (52). Du,rig(g the f] ow throu ?éhe out door - si de
| ower f1 8)pddwingshy flowythreushohe hymidiyaadiusding ids Rassagrway (§9: WaEH VAR heat

h 93). A hi | e, refr fl i fi i

heat - excremaar b Mgy mncheesamant Fi% o abgenynidlied R SR « ne
|1 ber at c$e0ad adscapiipn RGOS RN io the et 3et BEWIISAR ¢ he (1 rst

d ti | t 1 d Y i f t.h t
(82) 18 pases GGG T e secBE BF i tpe SEpded b SA 18R ARG E a0

td .. 30 Ref j Fi . .at i
denun a1 Fi%g SPRBRCURLE Fh % @i fsfropbh SISHRGP 1) OBRIRE (PAGY hidfch pre
operat| p'looﬁr{é Lige P&s%gg% O@Qf,aché Qﬁ:oﬂh Fairl sbsSBR Wahtdbfl 4 RErpAn (giferdR Gititn
n el-enmen nd,

adsorpt i at the same tine, the adsorbent of the first

adsor pti %vrht&'uag?ﬂ all&tbed iBtd BIANRITBER h the hbRedity idiﬁstiﬁ?@ﬁfe paldapéway (88).) s

placed in a state that allows the outdoor-side upper flow path (51) and the

second upfRsecRit tairdivhidh®is RitbBd 66 Jof b@soemivilNoWsingo Wetlbwerncdntral fiew pathn t hi s
state, first air (outdoor air), which has flowed into the outdoor-side

uppenof | qes)PathB sédohd airPRReswéldeatiallay pan(63)passesthonashithgreg@teyatie hedte
first upper shutter (71) and flows into the second upper-central flow path
(64). 10 extiangecay ang Plews sitotthe first LPper-@enphlafiesd path @33t At ¢hat iate, ab Klows t he
i ndoor -si de upper flow path (53) and the upper-left flow path (66) to
comuni catgenetative drah enthanger (92)t the ssesomt @ir seabjrstesi to (heatd expharger Withwhi ch
has flowed into the indoor-side upper flow path (53), passes through a
vent i | at irefigepenanigabsddy hedt of kendeesation of theaefrigetant.er (72) and flows into

t he upper-left flow path (66). 15 In the switch shutter §140), the shutter
plate (42) i Theseendaircherisd by she secons assorptipn element{8akandshe rgepergivedest ha)
portion of the regenerative heat exchanger (92). In this state, .the

| ower25cerexcldngel (R) praintrodemyl intecthe hamiditysadjustips side Passeasway GR) phths frgls)
comuni cate with each other through the regenerative heat exch&m er §92).
As al so sAdsemtiomelemgot 813( By themaidity adjusting side papagewan AP uihpafs Sl
flow path (64) 20 flows into the humdity adjuysting sigde pass way (85) of
the secorheateddrthe sesond|aimand; ag gsgsultpyaten yapdids fe ‘idh‘?%dﬁe 9%831%{]% ty
adj usting si de passageway (85%\A/?ter vg or contai néed ,it,]hn t he figest air is
adsor bed atharowers, Hies Brshadsorption efemest (81) 1sqreBeNFaiEd-i eHheRy the, YaleL SERY

adsorption elenment (82) flows into the lower-left flow path (67).



On the other hand, the second air in the upper-left flow path (66) flows
into the cooling 25 side passageway (86) of the second adsorption el enent
(82). During the flow through the coolilpg si de passageway (86), the second
air absorbs heat of adsorption generat'ed when water vapor is adsorbed into
the adsorbent in the humdity adjusting side passageway (85). The second
air, which has robbed heat of adsorption, flows into the |ower-central flow
path 3k {0l frdh $he SRBARNANEWS, ok diRer VAN e GREGHdair, it W RWRerright flRsses

t hr ough tﬁe regenerative heat exchanger (92) and flows into the first
upper-ceph 3§)flom1path (63). At that tine, in the regenerative heat
exchange ?‘ % the second air is subjected to heat exchange with

refrigerant bswee 4%, R QRS IoWerHht bpéninge(36) esRnbd afd tae
second air hgggleeggébdjfdt Egasg%toeﬁ(fg gdsor ption elrerrenfﬁl(lfgi gnd r?ﬂe ’

regener atligfd ii'&%(rr%?ﬁ ga?aﬂﬁg (35323 cloSed. Nt tARUEARE thoFitst taltan ikMotet Jefeflbwst i ng

si de passageway (8 the first adsorption elenent (81). In the humdity
adj usi i ngai (@9) PRASSAERNRN thBRtond B¥eAlbTOsHRAINg (36) irPflads o thedndreaiid ai r
and, as a result, water vapor is desorbed fromthe adsorbent. In other

wor ds, t Rewdriffosit paalil 84 PDufing tHedlomnthrduFhthe indocrgsideivaceflow pahar54); the finstt er
vapor 10 desorbed fromthe adsorbent flows, together with the second air,

i nt o t he alr@passes thrgligh the cvoljirat ieal &&hangen (e Is theaodlingheat exdhanger (34)) thet he
second | ower-left opening (36) is opened and the second | ower-right opening
(35) is diraomds shbjetthd so Be¢anterchanpe withrefrigarant and liberatenhent 10 dfetrefrigevanpat h
(67) passes through the second |lower-left opening (36) and flows into the
i ndoor - siAtd, e firshair dehhmdified ind &bjed Bases tiyovglethe laaupply sidgloutleid14) and

i ndoor-side lower flow path (54), the first air passes through the cooling
heat 1@xclsasugplied @dporsi n t he cool i ng heat exchanger (94), the first air is
subj ected to heat exchange with ref&:m?erant and |i berates hg(gt ({ﬁ]‘eghe
refrigerant . Inthe firshlower plate @4), the ArsrlQwvaririeht apeninhASd ¢ oneaedan B§h the

ol at o ( oAgwercR PERIEE (X6 KIPPGnin Hie Haing e A85oTH g e O sk fhe "'
i el o 0 P
(555" Andne oStk st ABWheln 8, Blicinb AGroBi o Sred Tofos S s Btbr®
Chrodgh 2ASrRENEelF R ARy RichiraliGfof b At 0GR Mingol BT HasdcPioudth e
HUM DI FI J%@@'?éﬁ%ﬁy&t%)ﬁﬁ?E@%ﬁ%g%?@%[’ﬁs 8 and 9, when the air

supply fa I'sTactiva Icati on operating node, outdoor

air is tm' ?Sq%%ﬁmg@?m(ﬂjmﬁglcasi ng (10) through 32 the air supply

side inlet ( e outdoor air flows, as second air, into the

out door - si de (HRRAE aif koMifiHiRg (Bpparatuoft the Bish @bdditsknt Wi Nfifshandi second

di scharge fan (96) is activated, indoor air is taken into the inside of the
casi ng ( Iperaibhdargkairied cit swicidhawiRowsihdeing b edtate the) adsdiption elbamntsa(8i,
flows, as first air, into the indoor-side upper flow path (53). 5

Fur t kper n82y., Therefors in fotdantewith drtpresentogmebodimerd, ainkdekage elat isgecampaniedcycl es
are carried out in the refrigerant circuit, in which the regenerative heat
exchangerby(ré@}iongl eiaveaentef the adsotsivasetenzmts Bhe8)iiy preventesl from obaumtingashanger
(93) operates as an evaporator. In other words, in the dehum dification
oper at i ngherdc®p moair eduditiening appdratus perforntrace dootel airdeakage) ihpgvenisd Faryer
(94). And, the air conditioning apparatus perforns humdification operating
10 node mycoumingatBedidps, the hesdnfon ghef provisionrnd asmechadiswpler setptingsthe gdsorption
alternation. Referring to Figures 3 and 8, the first operation of the

humi di fi cdements ¢¥lor82)iin pliminatedy thereby mpking: ithrassibloyto pyvidsea simplified air
operation, air is humdified by the first adsorpfti on el eﬁ\t $81) ar(‘ld t he
ads or25e ntcopflitioning SERYAMS SYEHIs andnasa resrlt the ¢psh ofpradietion thereaf is refluged.

Furthermore, in the first embodiment the second air used for regeneration of the
adsorption elements (81, 82) is heated by heat exchange with refrigerant in the regenerative

heat exchanger (92) of the refrigerant circuit. Where a refrigeration cycle is carried out by



The first upper shutter (71) is placed in a state that allows the
out door -si de upper flow 15 path (51) and the upper-left flow path (66) to
comuni cate with each other. In this state, second air (outdoor air), which
has flowed into the outdoor-side upper™tlow path (51), passes through a
ventilation opening (76) of the first upper shutter (71) and flows into the
upper-left flow path (66). The second upper shutter (72) is placed in a
state t h%ﬁca%ﬁ@ﬁfﬁ%ﬁaqg '?H?ﬂf&rréf?i' dantBiRGH, A1 ahldant HRtida (hash gArd b bR semond

ow pat 64) t§

upper-centra comuni cate with each othér. In this state,

first ai gnd loBERPstivaiHeht extBafgr (929 ckéR4E thel giivier IchsubpdieRin SHed@nmippd8or 6ff OW
path (53), passes through a ventilation opening (76) of the second upper

shutter (H2)ef@pdakt! Y&t NiPadddBdanes With ﬂ@gﬁéseﬁﬁeﬁlba&infehg%@aédbnﬁ%r) forl n the
switch shutter (40), the shutter plate (42) is noved and | ocated at such a

posi ti on rgrnantibRisHRURM b9 thefeirigidhtion§icld STIhOfefiigteart RGO tRrbbiemblEiag it
exchangerré’%réSZ) .1 I }1 this bgt at e,rl%?e 0I-ovver- cent raléﬁ?l ow path (65) andgt he

firstsuppgssitiens P@lvidfeld@ﬁbrﬂmﬁbaﬁéﬁbowmnc&abetwamumna@gpaecetsms»tﬂ@h t he
regenerative heat exchanger (92). As also shown in Figure 3(b), the first
air in therforsiapa reRRRFatioRtyEla] Ad Dmesilgithe éedyy effidiknty ofitheidirt condhidnimgmi di ty
adj usting side passageway (85) of the second adsorption elenent (82).
During t hppdrhnmwis infpporgdd anb ehdreost of dngrgydpadtedrfgr spetiations seagdveagut 8&), wat er
vapor contained in the first air is adsorbed into the adsorbent. The first
ai r dehurSECONBIEMBODEVIEND OF INEBNTIOdh el enment (82) flows into the

| ower-left flow path (67). 5 On the other hand, the second air in the

upper - | eft f lAosecped embaBneft afilse prasent inventiond$ amajr eondétioningsapganstis foed of
the second adsorption elenent (82). During the flow through the cooling

si de 1pas dagdteripg flesonstruntion of trecrinsonditipsingrppawtits AfthefisbepbedimenenBieat ed
when wat er vapor is adsorbed into the adsorbent in the hum dity, adjusting
si de pasgirgeondifiongm) apparatussefctha geeand empadiment 4% ablg ip dgripen: in ddwadP st i on,
flows into the |ower-central flow pat,hi(flo_(65). The sgcond air in the

| ower - ceriehumidifigafiop aperatiog ymesies @ Jumidifigalion pprating, mede A Which, autside A anger

92 dfl dnto.t.he first [ - tral fl t 63)..At that.tine,
n Lo r dgEAcRdt PUBidiBEd sad ShearBi s popa: KR S PRRS i fust B heat

et 1 gor A e dieig PPvahe ah iy ok unRas SALEE IR (a2)

2 udting 91 e PeeSindiRye s BHe PRZEh Higntel AN AREEEDA Broliia T S Y
adj usti ng si ¥ PESSa _ _ 51
econd aifoue 8 SRR SREGH DA 4E e bLRGIRRNRE Pt I AR 11

other worgs segBHd??{)rlifiéﬁ meRBEer B0) hesRBENEmbShentSs pRIRRE Withddecokdtippet he

wat er vapor desorbed fromthe adsorbent 1s given to the second air and, as
a resul t sphiig FGAPhcRIOF tHeSeddhdppeilhte ¢St). Bogh @i uppériButt@ (PIYhnditke

hum di fi ed by (tﬁg i rst adsorpt ihllclibgklgbls errgnt) (81) flI owspf)nto thg 1Iﬂ’g)ilwer-ri ght
f1 ow pat hetdhd)uppbnstufer @ay ardirkiosdichilgaheho@dhs atdRlentisadhiccdnsttgotion ivejti
opening (35) is opened and the second | ower-left opening (36) is closed. In
t hi s 29t ategach bther.second air in the lower-right flow path (62) passes through
the second | ower-right opening (35) and flows into the indoor-side 25 | ower
f1 ow pat h (5MNoreDpecifigaltsh ehef hpper shuten §hl, 172 compioses -asvingle stoipdikef shoet (F&) h
(54), the second air passes through the second cooling heat exchanger (94).
At this tandetwaneuppeit rajlersa(it7)f | Shes strip-likee shest ¢7R), shaped nlikehamendlgssh noger
(94). Accordingly, the second air just passes through the second cooling
heat excheongisntes aspriprikie membef. oTke width 19f theagsiprliks shest (75)38 abousdpl{tafshreat |
And, the second air heated and hum dified passes, through the air supply

si de out |vertiqal hyighinef the casing)(103d The trasthsof the, stripdike; shest V&A@ﬁbwtéwe(tg%),
the first |lower-left opening (26) is opened and the first_|ower-right
openi2dg (raght-to-teft widsh pf the, casings (19) o Rurthenmore,j thete age formed; fowr pavere-shaRedi i nto

the 5 1| -left fl th (67 th h the_ first -l.eff .
bpeni g (STInGR (7D FoRes TRt WASBIISE Bt PGP HOHBETD) SHRISChif | ng
the flow through.the outdoor-side |ower flow path (52), i,rst.al.
passes }tNHFsolﬁﬁgligtde@"tF‘?nﬁ g‘itoét%‘lt F%\‘fﬁﬁ%‘@n%% %&‘lrliv’é 1op ?I%E%E#EQIF*hersi’fp'h%%l i ng
heat h 93)., t first air i bj d. heat h i.t h
ToT 1 gor REAIRS) s oAt PrREterPuteg faur Ghek FLUESIAN SRS FRBSRIvGt tHepe

dehum di fi ed and cool ed passes through 10 the air discharge side outlet
(16) and is discharged outdoors.



Referring to Figures 3 and 9, the second operation of the humdification
operating node will be described. Contrary to the first operation, in the
second operation air is humdified in 5 e second adsorption el enent (82)
and the adsorbent of the first adsorptfon el enent (81) adsorbs water vapor.
15 The first upper shutter (71) is placed in a state that allows the
out door -si de upper flow path (51) and the upper-right flow path (61) to

pp p
comuni ¢ \: j : air (outdoor air), which
has flomgggtlﬂ#tl%p?‘g%ﬁ%ﬁgmgop %t#tgtgtrggﬁg%trwef g{}\l/n%z’tg ﬂ{bﬂgl), passes through a
ventilation ' (REatriredll stARBAEY SR 4 tight arld ik IAG of bW CHY O t he
upper-ri ght ﬁ{ﬂg\?vh%g)trﬁ%?%rfgﬁ)z%gﬁ%ggggon% %B/per fgﬁuz%ter (72 Olfs placed in a

s LDt e RATIPY Lyt el

upper-centra h ‘each ot he In thi's 'state,

first airobdiide Qg)af[?'io'f YollefMefiBeftaAddit MRy, iaPfe@stloRE of %BQ QG podt rofery PPB s ol OW

path (53), passe hrough a ventilation opening (76) of the second upper

shutter (éddnRRd dsltoR dri@%lﬁ by Aemétof oF tHEARR! -TIRNfiFliké kst (rzs)fasl £;ﬁ§hm§@gt I'n

the switch shutter (40), e shutter plate (42) i's noved and | ocate

such a pQaideli WordRl the 1%RVippart Tolkts (1AL f IPeid sier, afe ithp-likegnear@s) escheat
exchanger (92). In this sta{)e, the lower-central flow path (65) and the
second URPRRhted ABtd élosd Aot NEw PathGAithis eedasing416). Wi t h each ot her through the
regenerative heat exchanger (92). 35 As also shown in Figure 3(b), the
first air inBabk ubpérsshuttpipEM; oenperalitsithepagsage of 63 thrbugnsvhers o vedtédationi di ty
adj usting side passageway (85) of the first adsorption elenent (81). During
t he 1 ow dpbning @M6)t drethb ueadsidey caingidest with) asotter prathedaresids in( BB stripabkeshestapor
contained in the first air is adsorbed into the adsorbent. The first air
dehurtiodi f(78)dspaymingly fassedtarGunddbe syppodrobi¢re (€Nt 1o 84dh dppemshuitter (714 72), the

| ower-right flow path (62). On the other hand, the second air in the

upper - r i ghip-likeoshest(79) éﬁfprwaﬂded\by irptaon pEthesuppargrotiesd 7phansthe pasitiosay of
the first adsorption el enment (8_1&. .Duri,ncﬂ the flow thr oufgt?i t he cooling side
passagewayhi¢ighe paspagesefaiiis nermitigddo vpdedhwith the maysment plothe posiipn ol dhévnen
wat er vapor .js adsorbed_into the adsorbent in the humdity adjusting side
passagevvd&‘ﬁm("@@!?f.‘°R@“1§?é7§bcond air, which has robbed heat of adsorption,
flows into the | ower-central flow pat 65). ..The second air.jin the .

| ower - centr alﬁ‘lelfg% ypRershpde(7h4s §‘?—5‘2‘§FH Ité)ﬁl %tetﬂi‘?é akl%\g%wﬂy ar9 Qfél“f‘ﬂé@{er Lgbhanger
(92) .and flows, into.the second u r-c l..flow path (6 At t tinme,
ot He T dnirn (FDank S5 SRRSO 148 oe e Bobrbaity gl opToe hen
exchange wi.th refri ant an sorbs. h ade 10 t

Fer 1 gor it b 0Pk d AL BN paLfosT RE RS inkS b B ARICRRE e lor e voner o1

S RS BN R o OSSN0 e |

the hum diijols 3y SHhShflRr PRACAGE Path (6BP thd 13 diRREARAI b dagsyl iy t he

second air and, "as a resul't, water vapor 1Ts desorbed fromthe adsorbent. In

ot her worgdgondt ifperaeatisl A6 Opah i(64), GnanmiBturpdrlefi SoweSRN66) €sl.comBeinto t he

wat er vapor 20 desorbed fromthe adsorbent is given to the second air and,
as a 20es Wommidieatoacafltha indoos-side bppbrffivdpati (§3)eaf t er, the second air

hum di fied by the second adsorption element (82) flows into the |lower-Ieft
f1 ow path (6Qonnkttel he tiscrtigtrdmwircuiplofitiee {e3d)d embedimennad firswmrd deedid
opening (36) is opened and the second | ower-right opening (35) is closed.
I n this sdostirg hedteexchangers @85 94)nast dvapomavers.- Iethe fefrigerdf cpavih of 6he) sepamb es

t hrough the second | ower-left opening (36) and flows into the indoor-side
| ower f| cambpatithert5Sthe. firBuedotigg hias dxcloangeh (230 ghd theesecontbenoling dieat] exghanget ow
path (54), the second air passes through the second cooling heat exchanger
(94). At (OH) srecomecteddogeather imparaliel. Aindcilie sefagerppt cinguit ssosatstaustadiaséo beat
exchanger (94). Accordingly, the second air 36 just passes through the
secor®$ covvitohed hetsneer & dinsinperation statesin whighegly the Best enoling deatgxshanger (93)

| i berates heat. And, the second air heated and huni dified passes. through
the air senspites ey ae esapdrater andino Fakiigesans up pitioducedniatothe, second cooling heat

exchanger (94), and a second operation state in which only the second cooling heat

exchanger (94) operates as an evaporator and no refrigerant is introduced into the first



In the first lower plate (24), the first |ower-right opening (25) is opened
and the first 5 lower-left opening (26) is closed. In this state, the first
air, which has flowed into the Iovver-r'k.?ht flow path (62), passes through
the first lower-right opening (25) and™flows into the outdoor-side | ower
flow path (52). During the flow through the outdoor-side |ower flow path
(52), the first air passes through the first cooling heat exchanger (93).

In the fi i xchanger (93), the first air is subjected to
heat excﬁé%gngcﬁgt%ﬁ?%@?g%ﬁant and 10 liberates heat to the refrigerant.
And, the fir s akh Lgd ) [ fHchar ge
g Lhe, 1 g befP UL e oncng oakhd ASHRTt IO uble il 1Tl 96
EVBODI MENTq e fir ot plREH} dARiDE RORAT PhriBioR ekiber ﬁz@?mhe@bﬁggggp& is

constructed suc at” out'door air is taken in throug he air ar ge

side out lsmipdr 352) AACkhk REQRH 18WEr pited33F BtsHRfe R sehsrRUgHHifidiEmRinbes (30)! ¥

side inlet El ),” this construction nmakes it possible to performa cooling

oper agi ng\ﬂﬁ?gﬁ)ﬂ}){t ddcsebbrld hppRt biRfteRf (TR D) J0E tid firsl M Secohed Riwer platdsq@uci ng
e

operating no in which outdoor air (outside air) taken in is supplied

i ndoors ag) cénstifute hot I @O Hata chinliing iERE Bt Wi M oprktip dodd switthingbe

| ower than roomtenperature in a so-called internediate season. In such a
period, tafwngooling of an indoor space is achieved only by supplying 20
outside air into the indoor space. Mire specifically, during the

out si de- RUNNING OPERATION ng operating node the first |ower-right opening
(25) is opened and the first lower-left opening (26) is closed in the first
| oner pl at e (Ché)runfingt dperationeof kHandiri contitenigc aprardtasivedll fleadesc(iBer) withe
second | ower-right opening (35) is closed and the second |ower-left opening
(36) 10s ctfesmde toVidgurehd andr 6-9upPk ydegFibled rab09&)the sriracanditioning appagaieh isa
state, outdoor air passes through the air discharge side outlet (16) and

f1 ows i ntswitches ketweknor dehugédifiostenn dpemating anade @pd p humidificationopeiaiag a10dg; r
flows into the indoor-side |ower flow path (54) thrqugh the |ower-right

f1 ow pat Figwe)3 segrammatipallyi eepressaisosestaim patigPft the air coadiipnipsstrparadii | et

(14). 37 .the other hand, the second upper shutter (72) i | aced, in a
Stale t haecaPingds el FrboMinerand Ao 1 Soamiop 8 phtatus o6 HRRER | oh
flow path (.6 to communi cate with each other. The firs er ,shutter (71)
s bl hoedntitimets e CHarPAMTResT AT B SAMS T SHTERRTSY o e T eerEoRi b e
out dqqr - side nicate with each other. Wen 5

t he gl(gr ?@?W@ﬂ?&ﬂgxbﬂ’?@ﬁm@#@ I'h such a state, indoor air passes
through the ajr discharge side inkLe d.f i . | s de
upper flow p?\*ﬁws?% m %uﬁ‘?s haendl k’d%vél%&g?ler% I%J\RIER'}A%“O@SE(%& ?ﬁt ‘63?)%*-)&{ e upper
fl ow pat . - : } I Sehar,

out door s El"?%tdéﬁl&ﬁﬁg ieléalagé gg%r so :usigbf E*g%lvt??%%?n&?’ﬁlé ﬁ%méwg%t)}?w%%?g&%w

| NVENTI O gl sl p iy aridis 13P T THe Wit dIoR #if Abwh, MY @indt laRMndoth@Butdbér-side

condi tioning apparatus fornmed by altering the construction of the air

condi t i onjpper ﬂmgmt(sx(?. @n thb BtheLEaTId wheP AdiaifRi¥chargb &ana(96) is acwhiatédondogr
apparatus of the third enbodi nent perforns a cooling operation at the tine
of swgot chiinig thleh\Vigrrthé idei ofshe edsthgs@opthiouphahahir dissharfe side inlet (15). The
dehum di fication operating node. Additionally, the air conditioning

appar at usSnédortaireflawy, agseeoibait, imtotthe mdadd-sdd wppkb flpwrplathr (B8pn out si de-ai r
utilizing cooling operating node (outside air introducing operating node)

i n whi ch out daotheanore( durirgy the déhujnidifikationi operatinguppde, edfrigachtion cyalss iare i s.
Here, only differences in construction fromthe air conditioning apparatus
of the semonml autiothereftigsrant tikculite imwhich ithrodgénstasive heas exelanger (32Fppasates 10,
the first partition nmenber (20) of the third enbodinment is 20 provided with
a first |asviecomslanger and (ra3decond gncking heat exebarger §94) operates s anevaporptor. In

Addi tionally, the second partition nmenber 830) of the third enbodingnt is
proviZded atherrwerds de thedleherwisification operatingnogeing refiigerat flows inthedinst pliRg
plate (34). Both the first |ower shutter (73) and the_second | owes shutter
(74) ar e heat sxchapgerc(fi3hg Ardnhihsi aimsonditioning apgadtyscRarforys ¢ #&{Wl&etc%?fl with
each other. 25 . Mre specifical Ia, thg | ower shufters (73, 74) are

i dent i cal OReFRtigMaQde i EReating fifst and serope PPYRtRnSdp gltgrpationy 5y - st at ed anot her
way, the lower shutter_ (73, 74) is forned by a pair ,of support rollers (77)
and a strip- | ReferrogdeFigynss 3a1d\6.4bg f{K/F"t‘PPeF"(S't‘j’F‘ ‘s)feth? idF‘é"(‘F@ﬁ‘PCGB%P%@t"Cgm)
and spanni ngly passed around the support rollers (77). In the strip-1like
sheet (75) of the

[¢])




38 lower shutter (73, 74), the four ventilation openings (76) are formed in
different positions fromthe strip-like sheet (75) of the upper shutter
(71, 72). The first |ower shutter (73),4s switched to a state that all ows
only one of the lower-right flow path%ﬂ62), the lower-central flow path
(65), and the lower-left flow path (67) to come 5 into conmunication with
the outdoor-side |ower flow path (52). On the other hand, the second | ower

shubter gr?o% ZSI'Nﬁl ,?)E"e&e%m& OD%riﬁglatrhgl fgr\?vlaggtéhﬂi%‘%ipﬁg YeRifidfed! BE thO\WRst- i ght

flow path ower-centr , and the lower-left flow

pat h (%)a%%)gptg&lngle. @Lpl(;;ligefﬁgu,g' Cafe! AeWithb, taCadsHBRR oS idesebe hdsotimpat h

(54). een desc ove, I n the third enbodi nent the first upper

shutter @e}ﬁe#ggi)#z}g%gﬁrgtg&st | ower shutter (73) constitute the first

partition ne , and the second upper shutter (72) and the second
| ower shutt erpyf gﬁl%tgggé}%hh&atm)tib?1aa&1:m0btaamat Sl s tHB BDRIbor- 389 uppdh dowt he

first and secon r shutters (71, 72) and the first and second | ower

shutters lp_(aﬁ@(,s rngéQd 1RO RS ubpreeed] fRIW puth (63)av/contiinicarngikngachosig. hithisal so
an operating de switching neans. 15 RUNNI NG OPERATI ON The runni ng

oper at i o af frfiA{dutdRRdiry, WHER HaPROREBINNS the dutdder-sitiseppebfidwpatt(51),
reference to Figures 10-15. As descri bed above, the air conditioning

appar at Ugakses Siblighederdiig cpediigUToylof the dirét apperpshuaed (74) ambiiowsinto the
humi di fication operating node, and an outside-air utilizing cooling
28?&? i Qﬁéﬁﬁﬁﬁ?’i‘?‘:ﬁwmﬁﬁmﬂ ON OPERATI NG MODE As shown in Figures
, pply fan (95) is activated in the dehunm dification
oper ati ng nodie secimlagqpenshuties (T2Ke placed m @ Kate thet allovesfthe hirdoossidagppar)
10  flow path (53) and the upper-right flow path (61) to communicate with each other. In this
state, second air (indoor air), which has flowed into the indoor-side upper flow path (53),
passes through a ventilation opening (76) of the second upper shutter (72) and flows into the
upper-right flow path (61).
In the switch shutter (40), the shutter plate (42) is moved and located at such a position
15  as to cover a right half portion of the regenerative heat exchanger (92). In this state, the
lower-central flow path (65) and the second upper-central flow path (64) communicate with
each other through the regenerative heat exchanger (92).
As also shown in Figure 3(a), the first air in the first upper-central flow path (63) flows
into the humidity adjusting side passageway (85) of the first adsorption element (81).
20  During the flow throﬁgh the humidity adjusting side passageway (85), water vapor contained
in the first air is adsorbed into the adsorbent. The first air dehumidified by the first
adsorption element (81) flows into the lower-right flow path (62).
On the other hand, the second air in the upper-right flow path (61) flows into the
cooling side passageway (86) of the first adsorption element (81). During the flow through
25  the cooling side passageway (86), the second air absorbs heat of adsorption generated when
water vapor is adsorbed into the adsorbent in the humidity adjusting side passageway (85).

The second air, which has robbed heat of adsorption, flows into the lower-central flow path

(65). The second air in the lower-central flow path (65) passes through the regenerative heat



through the air supply side inlet (13). The outdoor air flows, as first
air, into the outdoor-side upper flow path (51). On the other hand, when
the air discharge fan (96) is activateél19 i ndoor 25 air is taken into the

i nside of the casing (10) through the @ r discharge side inlet (15). The

i ndoor air flows, as second air, into the indoor-side upper flow path (53).
Furthernore, during the dehum dification operating node, refrigeration
cycles are,carri ta i1t he ' t..Ci ' hRe &hndtene. in th
regener atef“i/h néiéera(? ?)e%? hﬂé;rY%Lelﬁl{B(th;E&“r(g%gr%g?ée}sce%élgwﬁs p%{[hgo déﬁtg eé an% "% Lg
second cqoling.heat e r tes as apEhadoL LRGN
wor ds, | ﬁe%eﬁ%‘g%i%%E’Ir?%‘td?’?‘li?‘gﬁﬁg"?o%hzéé? gs??%ng r%ﬁn g Snofé rc e}ér |R)geré%{ntxcg1 F]g%(\a/s i]n t he

first coQ f}ig&a&e%tgnaggﬁgﬂ&c%f S ensafiof of{l#éir%ﬂgfgeﬁ‘ﬁhum di fication operating

node of the®ai oni ng apparatus a operation, a first cooling

operati on, aﬁggg&%@%&% 4%y th@'}ﬁ’gaaéi% 5 Aok eiénﬁﬂp{dqu@gﬁre@%mmﬁe femar ried

out in that or fter e “secon I ng operati on, ehum di fication

oper agi n ' fs iR 4i@8passdpwi oFHRIetdrans are
repeatged%%gg?rir(g%ﬁgtq}ftfd%ggéfdgﬁoﬁgéglh?%r%&éﬁ@gf%, t%egi{fglérs @%Sger ation of the
dehumi di fy} ; 1382 91 e SuMidity RSudRgCidelaidsagbwhy tthe addoktseint is

oper at i or?%ig(g ﬂ;&?g@@ghtﬁ(}% Ei fied by thye&?i ri:s?lt'Tg ade??raptgi ony gsgment 10 (81) and,
at the sagRed inQhe §t8n@dr emeRy a edsult hRateospvd iadesorteti fidin ehecdd3oibetB2n i s
regenerated. The first upper shutter (71), the second upper shutter (72),
and t he fidrGloraé)Uthé eEcond Wds@ption blenitng ¢82) is Begeneras@re Thémttes wateatvapbrey ar e
placed in the first operation of the dehum dification operating node in the
second erdesstbedidm thdadsorbprictldvis; fgether whike tifeiseaind by, inprprbe loventlefeflod path i s
placed in a state that allows the outdoor-side upper flow path (51) and the
firsttoupgeT).central flow path (63) to conmunicate with each other. The
second upper shutter (72) is placed in a state that allows the indoor-side
upper fl ow pdn the(®8nddlovet hlateu@dk the segond lowenrightt apeping)(3%)ds epenedrend thee wi t h
each other. In the switch shutter (402{, the shutter plate (42) is noved and
| ocat ed aecanddnwar-lsBsenening (36) sclased.edn thiy ptater thefirst aioin: the fower-right flgw
regenerative heat exchanger ( On the other hand, the first, | ower

shutter (Prth (62} passesctbrpugh the @gé%délomafig% qpspiee (3R and flews|igp the indoprside, (67)
Addi 11 ondPM Tngaasdndurisadre AR threle thajitoS  BHa et PAv sty GRD st
(54 130 conircLlbh b sseorBatanine et Syehanter LB 2l hesbeardh foolne Hakan | o
"0 the i PERenBRL B o R e cacroRe brHiBshCaibeRREheEY O0
ST oot B, PO A OBECR S colcd Bl Sl gl
openi ng (s?(?%%@fe} {]ﬂ?ﬁg‘% {s§?%%1%gq??oﬁjwt ter (71), and the first upper-central

flow path ows into the humdity adjusting side

passageway (aknOfirst ewdr glaxe ’(24*,? HePfirdsO vkl 2TE aﬁerﬁﬁ?glm% aepdned dad uid fivsf | ed

there. The thus-dehum dified first air flows 5 through the lower-right flow
pat h %062)1ower-MER dpeding qR5)ORMUsBA (1 fhis Qhte! fhe semandt, Whivhrhas floied into f9 , and
the indoor-sidée | ower flow path (54) in that order and is supplied indoors
through tlbgerieh fiawpphtt (67)passes thidugh 140 firsGowehizficdpering (26)chnd tfloevsimtoahel ai r
fl ows through the indoor-side upper flow path (53), a ventilating opening
(76) of thgdsraidrdowppdowsputh (52). (Didjng tha dlowhthrayghethe pighor-fideoloveatflow 61)

10 in that order, is heated in the first adsorption element (81) and the

r egener at patle (329ahe second air passes through the first cooling heat exchanger (93). At this time,

no refrigerant flows in the first cooling heat exchanger (93). Accordingly, the second air just
25  passes through the first cooling heat exchanger (93) and, therefore, neither absorbs nor
liberates heat. And, the second air, used for cooling of the first adsorption element (81) and
regeneration of the second adsorption element (82), passes through the air discharge side

outlet (16) and is discharged outdoors.



exchanger (92), and thereafter flows into the humdity adjusting side
passageway (85) of the second adsorption elenment (82). The second air,

whi ch was used to regenerate the secoqg)adsorption el enent (82), flows
through the lower-left flow path (67),”a ventilation opening (76) of the
first lower shutter (73), and the outdoor-side |ower flow path (52) in that
order 15 and is discharged outdoors through the air discharge side outlet
(16). The fi 0Pl R | f 8P fhliinfdfiéRdn APRFaBhp Mebderde
will be desc??%% %&%ﬁ@9§$§ﬁ§%§§BP§°E%§ﬁ?e 11. In thelfirgsﬂfoolgng

oper at i oy, GHSR R (UPRI, (R sdcBREBRUA kil 8 dbmififed!
operatioﬁhpéggg%ﬁggpqﬁurlﬁ%Q?hgﬂ??é t coblingsgpera fon, fﬁe first upper

shutter Sf hhe 5&&6‘&1 t%ﬁg&?ﬁoﬁ Qfend 'Mgt &1, 20thie Thine @16 thBedsirbbmofSthetirar (40)

are all pfaced In ane states as in the first operation. Accordingly,

first air SIOEmait (81) iMPdgeheri@g. 1 owed into the outdoor-side upper flow
pat h (51)51(,1408@25%&?%} éug}ﬁ tf%g r{un‘i dity adjusting side passageway (85) of

the first adggegdABp&! sRiea(71)84 pladétfintaedie tat SllovisSthe Ubibbedldé e fsw
through the air suppPy side outlet (14), as in the first operation. In

ot her worgd, (58) St Md'skddad pBerléehtrhl £60 phthQ 69PN cimrAmidte with each other. In
dehum di Ipi cation by the first adsorption elenent (81) is continued. The
second URREEtate)Bist &iF (dufddor aiF), WhilEthsiflowad fitatie cubdvior-aide apsertflosy patlkd(id),- si de
upper flow patﬁ (53) and the upper-left flow path (66) to comunicate with
each ot heasse$ thrblglsa sémilionseening (36) of the fios upper shutteh(7d hatafows e thei nt o

t he i ndoor-side upper flow path (53), flows 41 into the upper-left flow
pat h ( 66)seddndapgér-cenuehflow aathqdd)openi ng (76) of the second upper shutter
(72). Thereafter, the second air is introduced into the cooling side
passageway (dtk setondheppsestonidr £12)ds placeshined staterithat dlows thp éndooswidagippsr t he
second air through the cooling side passageway (86) cools the second

adsor pt i dlovepashéd) aidthe upegelng flawepath (66) tacommusicate wiskeeachiother. Inthis statest

| ower shutter (73) is placed in a state that allows the |ower-central flow
path (65)seeand aih@ndoer @) whichibas flapead iptoghe pidorr-sige ey floyvnhttRi(e3)k Basies: h
each other. In this_ state, the secgnd air, which Wamsd t.0, cool t\%a
second adBErgk idovenilationmpeping)(76) phike $esPRdi YRPETHIUR AofHoys M ¥ieat h
(65), a venti{gté{'on OB?#H ng (76) of the first |lower shutter (73), and 10

t he out ddBPesieltlavpRit ($9ow path (52) in that order and thereafter is

?Lf Fq§ ; d "o E*%%rvé@h Sargouh B Shivsf bBRITBER aRh e %r.?@é{@%%dg bexldn o PGS 00
Wi [ o ' T \ dirf i
second eadag §§ :)ctoivgrna éﬁ@ﬂ%ﬁ? oig’%?&g‘}ﬁ% ?@égﬁ éﬂ?ﬁ% lslgdtmrg x‘f}?d#gghm :}1{5 g@? B%%ef tt}%fe t he

first adsgrptiof thnglhﬁﬁ,ggﬁ)élnh ?h,e;ﬁrsf gﬁﬁ?%%ﬁﬁoﬂ_ ?ﬁthf(kﬁf EorkRBRicate Rt er

(71), the sécond upper s r the swtch shutter (40) are all

Bl aced | NablBuBRIEoRhAhe ReBhrkiatif, seAfRdr pagrali on of the

dehum di fication op node i n the second enbodi ment. More

speci fically,aAd figo Ehdwad innpsre 3RB)) thefirs( i in the s@do&@ﬁxgpélﬂce@trﬁl féve phihae4nl | ows
t he out door-side upper flow path (51) and the second upper-central flow 20
pat h %064)fidws meshReHuddtRy wijubtigesille phhisgewaTh(B85p et hedectderdsaription efemedl) i s
placed in a state that allows the indoor-side upper flow path (53) and the
upper - | ef(82§.| Duripgtiie fl6® thioagk drehurhidity edjusting side ipagsegewvay (86), tweserswaporh
shutter (40), the shutter plate (42) is noved and | ocated at such a

posi ti on cmtdimedcinube fiest lagfis abwirbedpintd theadsfrberte Thedustarimdéhnmidified bythanger
(92). 25 On the other hand, the first |ower shutter (73% is placed in a

st at e t hatecaid alserptioe element (82) fhws intothedawhr-le6Flovapath (68 out door - si de | ower
flow path (52) to comunicate with each other. Additionally, the second

| ower shut t erOf the)othes hpidy tecsetondzpinsin sheappratefifldvopash (68 flowisdnto thefqookingw
path (67) and the indoor-side lower flow path (54) to conmunicate w ‘;h each
42 otZfer . sidqpassagsway 48@, ofshe secardadsanption dlement (B2) Rwiing thadlow dreughdhen in
as second air flowin the sane way as in the secon a&;rati on of délhﬁ

dehuni di f¢aoing sidecpassagevay) (B@dthe; sgcondbait absonbs beab of jadiarption generated; phen

condi ti oni ng apparat us out door. - e
watger v:?p%r is adsorbed into the adsorbent in the humidity adjusting side passageway (85).

The second air, which has robbed heat of adsorption, flows into the lower-central flow path



5 To sumup, the first air flows through the outdoor-side upper flow path
(51), a ventilating opening (76) of the first upper shutter (71), and the
second upper-central flow path (64) iny,that order, flows into the humdity
adj usting side passageway (85) of the Second adsorption elenent (82), and
is dehum dified there. The thus-dehum dified first air flows through the

| oner-left flow path (67), a ventilation opening (76) of the second | ower

L R L o i, o

is suppl ndoor's e alr supply si'de out On the ot her

hand, th%x&%%gggggggs?éiggwg itBAY i LWder rRar ac gﬁtm(@;rz )Aft A R fin (1R3) . @

ventilating o the seco upper shutter and the

upper - | ef leﬁ‘(i’v@fl-ﬁﬁ't c8hankdt ¥mtth9r§é€6nd b Reabfsbtidd heats BEMRREATIEN Pt i On

el enent and e regenerative heat 15 exchanger (92), and thereafter

flows intgp | fbisobs ALt GPLbRtnSit R oP AfeSeGReAMt (85) of the first
adsor pti ggfnglgggﬁit@ (81).s The secorr%d air, which was used to regenerate the

firstsadsor ptip@Re®ng AR Heate i;% thef SeEHRl ddbél?’_d@ﬂﬂelbiﬁ@nﬂ (@Rpind'th@iegererativeteath
(62), a ventilation opening (76) of the tfirst |ower shutter (73), and the

out door - SixeiganbV®D) fd inodRled iftddhe hﬁ\mtdit?tadﬁfsdﬂg sid pabsagelvBC88)y gfthedfirttdoor s
through the arr discharge side outlet (16). 20 Referring to Figure 13, the

second cq@bdrpioelemeht @1).0ln thBawdeditmdiistingaidequsageway (85), v ddsombdnt ihe
described. Inh the second cooling operation, the first adsorption el enent
(81) regeReabydhé Sedoh@ aremdnes opesuht] water vapardodesbrbdduromghe adsogeobnih
cooling operation, the first upper shutter (71), the second | ower shutter
(74), andthdrewsndis} te SistitatlsorpiicO elearent £481) isl megenerated.t HEhepathe water s4pes in
the second 25 operation. Accordingly, first air (outdoor air), which has
f1 owd@ i riesorbéxk fromt e adsasbent flomsetogethenwishithe sesond aisaistothe dowescright ey

hum dity adjusting side passageway (85) of the second adsorption el enent
(82) and mate@xfter is supplied indoors through the air supply side outlet
(14), as in the second operation. In other words, also during the fi}rlst
cool i ng oper dnitbmsesppd lowes plase (3d)dibe isecond dawveryle H%P%‘é&é?‘é ‘é@gﬁﬂegtaineﬁ €

I t (82) | ti d. The hut t 72) | I i

e T et 09 SIS 30 P A RS
fl th (61) t i, cat i h, ot her . t Qi tat d ai
o RSB e o S bbb RTINS

fl i h - [ . fl h L I '
B s
|t oduceg LG, Gl A3 b SERAATURY (0L cBlinkliel o lgaf ik on
passagerciy(Bol, SASA19ekd CRhn USRI SO bchRhsedane ahgen (e

second operati on. is placed in a State that
al | ows t hgnd QUefirst HiP UERImibIMRY andthole® passéfirduat R difl apphysdidicoltRyer4) thdw
path (52) td communicate wth each other. In this state,” the second air,

whi ch wasisugiflie@ndod@d. the first adsorption element (81), flows through the
| ower-central flow path (65), a ventilation opening (76) of the first | ower
shut t®y (73),InaRé fitsheowerplae(24) e firsviewed-tighy gpehing((25)is ioperiedaind ahelfirst and
thereafter is discharged outdoors 15 through the air discharge side outlet
(16) . HUMoWkeF-1¢BAdpcningCRERATEIbE8dVIREhstatéyahe secondriaguwhish ks dlowed Sntovthen t he
air supply fan (95) is activated in the hum dification operati nH nmode,

out door  alowet-sightfiew patht (62), ipassesithiroeghahe fitse lavesgiright ep@ling (35) aeghtlowe inge r
supply side inlet (13). The outdoor air flows, as second air, into the

out door - sihdeutibouside lowérdlowppsth (§2)1)AndDthe seeonst 4in rusehfod coglingrofithe segopd

di scharge fan (96) is activated, indoor air is taken into the inside of the
casi ng ( 1@jsotpicoetemenhS2)and regenshationef thedirst adserptipn elpment{81), passesrthrough
flows, as first air, into the indoor-side upper flow path (53).

Fur t H2§ nothe airdlischarge side outleti (A6 andais disehasgrd eitdenss.node, refrigeration cycl es
are carried out in the refrigerant circuit, in which the regenerative heat
exchangerMPﬁi&ﬂWﬂ@gAEmGMr and the first cooling heat

exchanger (93) operates_as an evaporator. In oth

,.in the .
dehuni di fi cat Pershepariat Figyresotiand P, ruhen; @ér%lhtsul?ﬁ{svég .r(ﬁix ﬁlegcélé(ﬁ%ﬂdnc%‘& i ng
heat h 94). And, the ai dj tioni, t f
P i 11 CauNGHiGseh apFAEBARe. BydoshBbiscehe) R trIpas ot e PSinedhi eavgh

operations in alternation.



44 Referring to Figure 14, the first operation of the humdification
operating node will be described. During the first operation, air is
hum di fied by the first adsorption eleppent (81) and the adsorbent of the
second adsorption el enent (82) adsorbs ter vapor. The first upper shutter
(71), the second upper shutter (72), and the switch shutter (40) 5 are all
pl aced in the sane states as in the first operation of the humdification

operat | “gﬁ@fjlﬁ‘u 'pg}{ g iCanY_ SR AUATr bir NRAC o5 REIhd lailrk thel Afdddilside. UPPET

shutter ace state e out door-side upper flow

path (5L SMGBRS! Ohhd ot MR el ABAi LR AR B4Y;¢ v oRRr01 her -

I'n a stat OWs t he

i ndoor - si g%s HRBE Sntd ltlﬁ)eV\anﬁ% Ef {ﬁ%ﬁsigggleq)hﬁrloﬁgﬁ ARkt #R a-r%eﬁﬂﬁ glrlet‘z(g%\"i Tht%}] Q

(64) to 10 '&6nruni cate w eac n“the swtc

Shut ter Bl et 48k & A A0 h 165 SfbelppBitf BaflQES 0N a5 [0 Cover a

| eft halt portion of t regenerati ve heat exchanger (92). On the other

hand, st he fi gEgkndrmies, Gitte! Be fuimidificatiBh a6RetING Mo8s AfeBrigdimtonaby Qs atehe
| ower-left flow path (67) and the outdoor-side |ower flow path (52) to

comuni ¢ gh@ieWiohibinkhe feh Rerdhitht@icuit Ad diHictoma régéneratife B&k exchahgurgo2)sdpetdia@r (74)

Is placed in a state that allows the lower-right flow path (62) and the

i Ndoor - Siaglg chd¥Rkerfan@thedRishcddlifp heat excuNger (93) epenatbdasemadvapdrardr. I sthérhi
state, indoor air taken in as first air and outdoor air taken in as second

air fl owwdidd, lig tisadehunidifiestionopehgtinginicde mpefiddgeram flofwstihehd sevodd kcoclatg on
operating node in the second 20 enbodinent, in the air conditioning

appar at uheat esclangeidd).t And, the sit caiditichingvappafatuspgtfotrheminmdifoation dgeratpyger
flow path (53), a ventilating opening (76) of the second upper shutter

( 72) 10anadnddedysepaatalyupgyformiregfirsaand seomdoeptehatioBstin dliermatian. or der, flows into
the hum dity adjusting side passageway (85) of the second )

Referring to Figures 3 and 8, the first operation of the humidification operating mode
will be described. During the first operation, air is humidified by the first adsorption
element (81) and the adsorbent of the second adsorption element (82) adsorbs water vapor.

The first upper shutter (71) is placed in a state that allows the outdoor-side upper flow

15  path (51) and the upper-left flow path (66) to communicate with each other. In this state,
second air (outdoor air), which has flowed into the outdoor-side upper flow path (51), passes
through a ventilation opening (76) of the first upper shutter (71) and flows into the upper-left
flow path (66).

The second upper shutter (72) is placed in a state that allows the indoor-side upper

20 flow path (53) and the second upper-central flow path (64) to communicate with each other.
In this state, first air (indoor air), which has flowed into the indoor-side upper flow path (§3),
passes through a ventilation opening (76) of the second upper shutter (72) and flows into the
second upper-central flow path (64).

In the switch shutter (40), the shutter plate (42) is moved and located at such a position

25 as to cover a left half portion of the regenerative heat exchanger (92). In this state, the
lower-central flow path (65) and the first upper-central flow path (63) communicate with

each other through the regenerative heat exchanger (92).

As also shown in Figure 3(b), the first air in the second upper-central flow path (64)



adsorption elenent (82), and is dehum dified there. The thus-dehum dified
first air flows 25 through the lower-left flow path (67), a ventilation
opening (76) of the first |ower shutte§3(73), and t he outdoor-side | ower
flow path (52) in that order and is discharged outdoors through the air

di scharge side outlet (16). On the other hand, the second air flows through
t he out door-side upper flow path (51), 45 a ventilating opening (76) of
the firs Affo HPRLHity ddhdstingilel fisdgeRay (85 df the SWoRdaBsdrpon Elemehiat
order, i?oﬁ}gatg ?n thely'(sedéosnldngadsoéhgt#on %I(e?rent (82) and the regenerative
heat exchgfngenuimthe MRV tirbesE Mk HamiditPXGuitHeOsidd Pastabvdy (852 Natitvapsr S de
passagevxgty)'( 8551 ,%}2 tehe fi rrs‘ft?é adsorptlilo}g%gl eﬂn{gnt (gal). Th%t(se)gond ai?

hum di fi edndihel i tel i3t aifd S /IsBibed It tREBANorHeRL) The fit@ W dehiiidified BE the
| ower-right flow path (62), a ventilation opening (76) of the second | ower

shutter (dédbhd a88stplidielbReRqB2FASISs IBYGE 1dWa e Foly fabi 67?.” that order and is
suppl i ed i ndoors {)hrough the air supply side outlet (14). Referring to
Figure 15, t o theemBaha@ehaikéddnd afr it the upperilef flosajatio@epewaintdtheroslingn | |
be described. During the second operation, contrary to the first operation
air is hgdediabdagewdO(88y of ki seeeanstisaghsion Rldntnt €82 MDiring k¢ flawdthtdugh the
adsorbent of the first adsorption elenent (81) adsorbs water vapor. The
first uppeslimhside passagéwyay (869, the cevond whpabrsostsuteneof §dédiptioargéneratedswheanc h
shutter (40) are all placed in the sane states as in the second operation
of the huwwiteli aporisiadsorbakinad thegdswbent iimtheHmnsdity adjusimgedlermssageby €85).
specifically, the first upper shutter (71) is placed in a 15 state that

al | ows t Hthesecahdair; wihikh hap pahbed heay of adgerptsom) flawsl inth ¢hedpper-centrghflowipath pat h
(61) to communicate with each other. The second upper shutter (72) is

pl acdl i (6%). Stheisecond air imthedowen-¢ratrakition pathi(éR) papsse threughiheecernqrazie heald t he
first upper-central flow pathté63) to conmunj cate with each other. In the
switch sleachanger #3) and RewsHntorthe fipst apgerceppiral Howpathy(63hd At dhaittime. dp theych a
position as to cover a right half portiopn of the regenerative heat |
exchangerreganeratiys hees, exghangern £92) kg seconsh aft; jss subjesfeeh to hept gxchengs with

pl aced in state at .allo the | ower-right.flow path (62) and the

out door - SFggeTaY 398 Wsﬁ‘ﬁ‘ftvi&(cg eﬂfﬂé“’&&%‘tﬁﬁeﬁbﬁe&a%th each ot her.

Addi tionally,.the second | r,shutter (74) i I in.a state.t

o Lows e | BRSsRR A eateR S che Lhond dstrtphn CEnRa0BIEpiddnt eRirpits Rl
(54) ,to cQ i - W P I PR 4 Y i ety ot nin
e 1ot “SPTREEORT it ielBa SR8 lprbdne ity dideting o Buipgtibee Al BE I AEET 1 0
inthe s . rat f i £ 4 [ ' i cond
embodi mor oY FleiehOIS, 1 1R IRHINE Ajeins Wi RRLR I e oo 0 L
air flowg ?H%Qhﬁk%nﬂrhﬂoﬁi'd; a4 Q‘?eéﬂﬂ{)%tef Ivgﬂbrﬁﬁﬂgsoegéa)frorﬂ tN& R dotent. Nth
opening (76) of the second upper shutter (72), and the first upper-central
f1 ow pat hh@3Wwoidd, tHeafirPrHdesrptibd @Wnenni(81)! RereBbibrated Y FidhUshd Rateyi whPor
passageway (85) of the first adsorption elenent (81), and is dehum dified

t here. Thrsébu® fidahthel disbibest iigivdn taithe bécond alr 4rfd( asigfredulte theosweond aighd f 1 ow
path (62), a ventilation opening (76) of the first |ower shutter (73), and
t he @0t ddmimidifdd. Theveafidr] the/send air hidjnidified bypthedirsteadsarption elentiesto(8a) Hews
outdoors through the air discharge side outlet (16). On the other hand, the
second aiintoftheWmwverrightibwtpath $@).door - si de upper flow path (51), a
ventilating opening (76) of the first upper shutter _(712, and the

upper - ri ght flnabe gegond logver plate @G),ﬂhﬁsecontgbxwerirghhmm BH) islopengdrand the
adsorption el enent (81) and the regenerative heat exc_ha_mg“()aeri (92), and

t her eaf t execénddawer-lefiopening(36 islclogeda dp this state, Hiegecond sian BwdgwesHghtdiow he
second adsorption elenent (82). The second ajr hum dified by the second
adsor pt i gratie(6@rpasses ryughithesecond lowskrrightoneaing(3P)eand flomsintegheindgor-side
ventil ation openin &75?66) of . the second | ower ;shutter (74), and the

i ndo@- silawer §awrp )pduringsths flow thrughghe dndograide dowersflew dath (dbdhe 15

t hrough the ajr supply side outlet (14), .
J second air pagEesythrough the second( coglmg heat exchanger (94). At this time, no

refrigerant flows in the second cooling heat exchanger (94). Accordingly, the second air just

passes through the second cooling heat exchanger (94) and therefore neither absorbs nor



QUTSI DE- Al R UTI LI ZI NG COOLI NG OPERATI NG MODE During the outside-air
utilizing cooling operating node, air flows in exactly the sane way as in
the first or second cooling operation the dehumi dification operating
node in the air conditioning apparatus (see Figures 11 and 13). 20 For
exanple, a case, in which air flows in the same way as in the first cooling
operation of the dehum dification operating node, will be described. In

this out g deredinkatuiArg ﬁlierggco(fﬁ%ri(l{%gt)e?Qﬁ%ﬁﬁﬁﬂ%éﬂmsestt%uéﬂ( ﬂ%tair%fjﬁ}g& sRisut t er

(71), the second [owet shutter e swtch shutter ), second

upper sh [P NATE Lhggegcond | ower shutter (74) are all placed in the
sane sta’tég{sl&a(y)leﬁpdtl%wglrgt cool i ng operation of the dehunmidification 25

operating moge A ARds 10 HIAE (24) the Fe/Notvar-fehr Spefingt(R6) RidpesdiPBdvthsifia i nl et
(13) passes ?ﬁouéh t he E’um’ &?‘t)’y adj us?i ng si(gjeé pgs(s?gev\gy (85) of the

first ads@ydihgh pkRnB2s)i8 Blosedd Ik Wk Qaitd, Qhe Kisst kP MhichthdsMitReddsintditieugh
the air supply side outlet (14). On the other hand, indoor air taken in

t hrough tY&igeraeh AIWSSHIR(TY, fas€ds throhgh the Tidyt Ipassies opbring! (F6) uheflowsintathesi de
47 passageway (86) of the second adsorption element (82) and thereafter is
di schar gesltdout-gide 1wl @htht (32). aDuridg siehflow ehvugle tieudutddor(side) lowss flow
descri bed above, outside air that is supplied indoors passes through the
humi di ty path (52), the flsstdgr paseagesih theTFjrstodooling hieatr stcharngeo($3)i oin e dirsint
(81). Therefore, the outside 5 air m ght be dehum dified by the first
adsor pt i @doleigeheantxdh3igerf(88), thethairdir panbjectedfo héarexdhanga wiik refrigerantand
outside-air utilizing cooling operating node is started. However, in the
out si de- diberatdsiHeatziorthe cefgéramt. chrel; ghe fingt aip dehuntidiffeidrand caolsd ppssedthrevghnent
(81) is not regenerated and the adsorbent of the first adsorption el ement
(81) 10i | Ithdair dimcharge Bide dutlet(16) and\isahschprggd putdaeiser t hat, outdoor air is no
| onger dehum di fied and supplied indoors,as it is, 10 EFEECTS OF THI RD
EVBODI MENT | Reféreing [ Figusemd @nendnthe sesendsaresatinn ofthelhwimidificatgon opgrsting
regenerated is_cooled by a cooli n%éoper ation and the first air to he

dehuni di mede Wil padessaibedd Contry Fr theoBisk @Perateon. o 1B sesaftetReration aig) . | 1
52) *heat duTHTEd ghtheckppidalspistay cleaia BEA end e HERSEIE e Pef ¥R

heated in,the mdity 15 adjusting side passageway (85) thereof. As a
resul t, tqlf'ém?"é?&)i éorﬁﬁwmﬂ’ °%f the first air decreases and the amount of

1 t. t.h d ti t i . Y
oty oPor R poBf OB, R s Bl EE fla it et Do B8 obitobP SHE s ow
benom af ARUEIRtadukadpb Rai BRANR 1) IDEbRTHRbte Jitf SichYufirt & s sate,
Ther ef or gecddd aﬂﬁ(gﬁgdggg@& Whith hhd o ineh B BdbsEde ﬁ%ef hewpeilf(s1)rpasges of

adsorption of t Ion elenents (81, 82) is sufficiently brought out,

ther eby NRiuBR d VeRASEINPL rﬁ% 'é’@r O éhel NfSt BOKKERE q70f ahddlodsl into the
condi ti oni ng appar at us. HE DI MENTS | NVENTI ON FI RST MODI FI CATI ON

EXAMPLE Iyjp glaﬁgahtqfo“;g@hf(megoi ng enbodi nents, the shutter plate (42) of the
swi tch shutpter (40) 25 is shaped |like a curved plate. Instead, the

fol | @oi Ng Corer s¢edrdodppEryhiliter €73)l ioyeuded ima stabethanaliabes the isdensideapppt at e
(42) of the switch shutter (40) is shaped like a flat plate and the fl at
shutter flow path42)) and thesfirsiauyper-cengrabflowtpathu(@@)kto comuunidasr witly eaghathgrnin t he
flow route of the second air, as shown in Figure 16. In this case, it is
however rthigustate dirsttvart (indoer gir)jevhithahas flowed intodBe prsloghrside dppearKlovapathkd})ed
plate. In the swtch shutter (40) of the present nodification exanple, if
t he shut tpessepithrough aegntilationjopering (TA)f thetsheondiupper shuter(p2) avd flomesiipiethg g1)
(see Figure 16(a)), this causes the lower-central flow path (65) and the
second upperuppenreniral flowpaget6R).(64) to cone into 5 comunication with each
other. Contrary to this, if the shutter plate (42) is tilted toward.the
secord adsor phitkgsvdtchsbutter (49)) the shutterplats @2) s mpved at“i}%até‘éﬁ's%‘gh g Resition

| ower-central flow path (65) and the first upper-central_ flow path 3) to
come i nt Ascereeven & Eghtokaliwpertion € WWH@F@"QE@G‘\EPW&!FS@F € éqtmmgge

lower-central flow path (65) and the second upper-central flow path (64) communicate with

each other through the regenerative heat exchanger (92).



In each of the foregoing enbodinents, the switch shutter (40) may be
constructed as 10 follows. As shown in Figure 17, the switch shutter (40)
of the present nodification exanple is3§)rovi ded with two slide plates (43,
44) in place of the shutter plate (42)~" Each of the slide plates (43, 44)
is shaped like a rectangular flat plate. And, the first slide plate (43),
di sposed along a lower-left orienting side surface of the first adsorption
el ement (81) 4 - 3 st alrGp Mol A8 Hhaonaal fowrbaRYe3)MRwai de
surface. On fqﬁgﬁgt%ﬁ%‘&éﬁglﬂg?%tK@t’{gfeécoﬁérsP?%e pI@Pe (44), olEpogec} al ong a
| ower -ri I aRaiRY a8 £ esofhe e IR QbRERN{81§.82) .
is so co%{g%rtﬁ%thg Jg@g?gh%ﬁgzgﬁéﬁ%gsg%aﬂv{}{;@aﬁong the si dehssurface. ( s

Addi tion ! snyg'htﬁ bt} Ghubth) sidd palsieRh P EB) twdiBidapbic@nted
exanpl e ﬂ?lémgitw(%?gltre 4t1§I liﬁgwskap'gdﬁk%%e % %hgfan}gﬁs;sz’rwpl atafe). 20 I'n the

switch s W;Iﬁéa First gﬁﬁ i0fdsbffed ks aat aJ§9|FHeH. C athe Ok s iR rﬂéh@midiﬁecﬂ b§ ttlﬁé &irsth

whi ch the first e plate (43) is slid upward and the second slide plate

(44) §s shidipavavmest (8PEfowy iaty e loitebright fiB® afpl62)g si de passageway (86)
of the first adsorption elenent (81) is brought into communication with the
| ower - cent r aloxf {hevetRért kinf Sk, seddifdl 4ihén pee-gight Abw pativ(6BtiiowsSito tie
brought into comuni cation with the second upper-central flow path (64). 25
Addi ti ong@bblihg ﬁdéﬁaﬁ@ug@wfaif {86) ofthe firet &izomnidn altaenpSlpnDetisgreretfldvdthrough
covered by the second slide plate (44) and the cooling side passageway (86)
of the sekogudliagside phisagevelyq86))the R29nd #ir shisexbahescif adsdrption gdnerated when

| oner-central flow path (65). And, all the second air flowng out fromthe
cool i ng siale vppssiagdsabed a6 thefadsdrbertt in tte hadsditypadjasting|setegrassagBaly (883.ses

t hr ough 49 the regenerative heat exchanger (92) without flowing into the
cool i10g dihdseqad sirgehich hag6bbed hedtof sdsooptebnatiews pité the lewerresntral 8oy pathd i s
introduced into the humdity adjusting side passageway (85) of the second
adsor pt i ¢65)e/Thmserondgz)n tlc@wwaneptraldlqmeath1665@awathéqughﬁh@regewmerhe%i ch
the first slide plate (43). is slid 5 dowward and the second sl|ide ?l ate
(44) is §P<F1dln8?fvé?blaf(ds Finguthe seoqng)upper-¢ratraldew pethdpde pbatHyBGAY thess) of
t he second adsarption el enent 2) is brought into co nication Wi th the
| ower - ceregeafrative, heah exchapesr %‘FleseF%‘Wgtagcﬁnf icted iRy gl Frehgage vdth

b ht i nf. i i i.th fhe fi - [ fl h (63).
DU L MM Lo ML e i SnRBELagert 2L TLow path (9
covergd b Uielish o1 LS5 habe EoLuditol IerROR IR ST el WY

I - | £l J h . k. i 1 h
Loner eI et RS O py L SRE S Pl S R g g e
(1101 SR EAPBRAEH ) SHFRIRYTR i B} O M

intr Oducqﬁaﬂe@tbg thd Sedordiafli dn¥,_adh YslitNraie} I8p R3S 8RBENAYirdiB Te Bsoftat. f inf St
adsorption 15 élenent (81). The use of the switch shutter (40) of the

present rgkkrfwéras, BB s@é@ﬂm&oxgﬁ@ﬁ%ﬂ&rﬁf{mﬁd ragdneREIOr FhELithe waedtwagor n t he
regenerative heat exchanger (92) fromflowing into the cooling side
passagewasdrB&) frofm theadsstbents ighrenabah® sécond hir £d) as\bireslt] shebsebtngt air is
regenerated. This ensures that the adsorption elenent (81, 82) to be

gener at echunsidifiedt etheteafise tlenstcand ai homidified B9 thegpennd adsovptidnedementaqB2)nger
(92), and that water vapor is desorbed fromthe adsorbent of the adsorption
el enent (fRiws iB0)the tovixe-lefe lewatadd(67 T her ef ore, the present nodification
exanpl e ensures regeneration of the adsorption elenent (81, 82), thereby
maki ng it podsithd second fveeriptide (34)s the secmtddower-laft ropening(36)ds opened ppditke us
performance. TH RD MODI FI CATI ON EXAMPLE 25 Each of the foregoing

enmbodi nerseeondripwerrdightinplniag (3§) inelgsade dn thisstate; the secopgé pis rnatheg@wwelsﬁ flow
exchanger (9@7 shaped like a flat plate is disposed in alignment with the
fir st25ancathetdTN passes trpighche sscond hawerelgh opgung (36 sad Haws inte theindeqirvide

arrangenment nay be er‘g)l O)bed_. 50 ) .
lower flow path (54). During the flow through the indoor-side lower flow path (54), the

second air passes through the second cooling heat exchanger (94). At this time, no

refrigerant circulates in the second cooling heat exchanger (94). Accordingly, the second air



The regenerative heat exchanger (92) may be folded, at its center relative
to the right-to-left width direction, into a V-shape, as shown in Figure
18. Alternatively, the regenerative heﬁ% exchanger (92) may be

mul ti-folded. Such folding of the regenerative heat exchanger (92) expands
the heat transfer area of the regenerative heat exchanger (92), 5 thereby
further ensuring that second air for regeneration is heated without fail.

D ag.rrﬁw%sié §ﬁ%§§{h?§u§g’ﬁttﬁ£ 'tsé)c%né? fco&n%, l’?e% %)?Jﬂﬁi%b? B%ﬁ(rﬁnw'mer . Ie,ﬁﬁgi{htexe ?[?sioﬂ)s':i gure

18. heat exchang Spose an offset

et 30y SRS b AR e oo B e RBR B WL B GRERR et
of a st r?id@ﬁltlgt'(;ig)r{ddqgklg@tli%’iﬁ% g broken line of Figure 10 19) that |inks

t oget her "an en ace nter of the first adsorption elenment and an end
surface cent f ' I 3 | , | ef t
ci'de corner. o IS EREF AN CALTAL Rist RGP Dherhps) ol a e il ©
regener ayiyve. r . var.l . whi ' Cy i d
corner ot ¥R XosETARPR IS [EMhic oy GRESE: pbicF s TRonyd pidithe <1 e
regener ahyg ﬁ@g%&%&ﬂﬁ@gg %a%%%)thmgh iR MVALWRRASKE optHAE $25)#d flghvs into,

accor dance 15 th the p t nodiTication exanple the air conditioning

appar at ughd @td@measdexbﬁ&@gm (53 mrrmgsm 6w Mrehgh the oliIduCade loNergowMMaL i C
representation of the switch shutter (40) is omtted in Figure 19. FOURTH

MODI FI CA-BBhﬁﬂ\Kﬂi)SAtME’EEsﬂ dir pabs throddhetht dAirgocioligg eioehicheites (93)helnf thatfirgl at e
menber (83) constituting the 20 adsorption elenment (81, 82) is forned into
a squar e cobifchaan exdhaggar A3y, fHel frst #it Bryabiected o héiR pxdhangawith weftrigerantdand
surface. Instead, the follow ng arrangenent may be enployed. As shown in

Fi gune 20ibefatesrteyt toaharefdgerent. Aral) thehidst dihdeliunsitified and coeleth passe8Brough
formed into a rectangul ar shape and the adsorption elenent (81, 82) has a

r ect angulthe aieddclsngd adeoutlen (Y@)@nd dsbsgbaiged ovideomsnt (81, 82), the humidity
adj usting side passageway (85) 25 opens in a side surface of the flat plate
menber ( PNIFICAFIONIEXAMPLE OB SESONDIEMBOADIMENIOO! i ng si de passageway

(86) opens in a side surface of the flat plate nenber (83) on the
If the air conditioning apparatus of the second embodiment is constructed such that

outdoor air is taken in through the air discharge side outlet (16) and indoor air is discharged
15  through the air supply side inlet (13), this construction makes it possible to perform a cooling

operating mode by the utilization of outside air (outside air introducing operating mode) in

which outdoor air (outside air) taken in is supplied indoors as it is. In other words, the

temperature of outside air may be lower than room temperature in a so-called intermediate

season. In such a period, the cooling of an indoor space is achieved only by supplying
20  outside air into the indoor space.

More specifically, during the outside-air utilizing cooling operating mode the first
lower-right opening (25) is opened and the first lower-left opening (26) is closed in the first
lower plate (24). On the other hand in the second lower plate (34) the second lower-right
opening (35) is closed and the second lower-left opening (36) is closed. When the air supply

25  fan (95) is activated in such a state, outdoor air passes through the air discharge side outlet
(16) and flows into the outdoor-side lower flow path (52). Then, the outdoort air flows into
the indoor-side lower flow path (54) through the lower-right flow path (62) and is supplied

indoors through the air supply side outlet (14).



side of its shorter side. Additionally, the flat plate nmenber (83) is
formed into a rectangul ar shape so that the | ength of the | onger side (LI)
is twice the length of the shorter sid§7(L2). In 51 the flat plate nmenber
(83), L1IL2 = 2. As shown in Figure 217 the first and second adsorption

el ements (81, 82) of the present nodification exanple are disposed in the
sane way as in the foregoing enbodi nents. In other words, the first
adsorption e i i i i is mdity
i usti ng st O TReuicl bhad, SpELRRAT Siplcrbralte 11a] IS MALRA Lkt Mows BT

fl ow patk . | = L]

cool i ng 2&] Og)g%gg?gggjvg?/‘g?g% &?%%ﬁe%&gfn%\nﬂﬁox{ :Egtwu(ggyr&- éﬁ%ﬁ%lﬂ%%w tglat h
(61) as Wit ePWRAf ladedGH/aR ) QighenoRand.

t he seco\rél%éﬂa(c)@?)rf pthlteolnrgtfelﬁ)grrent 8%155@ %ﬁspoge??tnh%g%lc%ws???gﬁfg? Fégﬁ t0 hat the

humi di ty ﬁggl,i (m {}ﬂthé bitBodes HotSath GPIHohmR St dMvith ehdheotB&C knl 0

t
upper-central ow path (64) as well "as wth the lTower-left flow path (67)

and the gRobi Nkchhde MRAIGOHUBVIRYvAIEPH)n SRMY RiabatifFooM dihpdsse PRRh-thefdr 1 ow
path (66) as well as with'the |ower-central flow path %65). | n "conpari son

With a coméRakt el¥e!linkenNe15)ndfdis nketiel iddodd sidecupRiiBRw pABX53)S TimMest i nto
a square shape, the adsorption elenent (81, 82) of the present nodification

exanpl e liddopair dRs@Snfoie idoor-vidk @ppéryflow paBS3)thAugh it dpper-tdofléw athi de
passageway (86) by reducing the opening area of the cooling side passageway
(86) and,(66)tant hedisetapgedi omedoodethraph elte dihsupplyosMe/mlevgiz)y of first air in the
hum dity adjusting side passageway (85) by expanding the opening area of

t he hum AHIRPEMBODIVIENTOFINYENTEON(85). It is ensured that first air
is brought into contact with the adsorbent i'n the humdity 20 adjusting

si de 1passagevathird@mbadirdert rdithe present owentidnois ianyairodonditioning apharas dbinmy si de
passageway (86) is increased, thereby naking it possible to increase the
amount ofbyreigring tmednstrpéting ofr hmairneondlitiogingzapparatust ofethe gedond teynbadjmenti ng

si de passageway 8_8,5), to the second air in _the cooling side passageway (86).
Ther ef or dhetaifecopditioping appaiptus ehthedhird smbpdimentperfasms asapking onssatiodea thene
adsorbent, and the first air I{';r the humdity i%gjf gfq&ilégg}af@ge 25 passageway

(85) of e efvichingdrtvene thmiirst and segond opefat & dehipidificaion PRREatings es
e o RSBb g R Bl et Sl b Gtk R
o eSE el 850 SNl T MRS RIS A Sy
0 o 05 o AT L S IR b B 12
o 00 P e B ST Y] i o0 i St 0
will be described below.
As shown in Figure 10, the first partition member (20) of the third embodiment is
20 provided with a first lower shutter (73) in place of the first lower plate (24). Additionally,
the second partition member (30) of the third embodiment is provided with a second lower
shutter (74) in place of the second lower plate (34). Both the first lower shutter (73) and the
second lower shutter (74) are first switching mechanisms and are identical in construction
with each other.
25 . More specifically, the lower shutters (73, 74) are identical in construction with the
upper shutters (71, 72). Stated another way, the lower shutter (73, 74) is formed by a pair of
support rollers (77) and a strip-like sheet (75) provided with four ventilation openings (76)

and spanningly passed around the support rollers (77). In the strip-like sheet (75) of the



5 side panel (11), or either one of the air supply fan (95) and the air

di scharge fan (96) is disposed on the side of the indoor side panel (12)
and the other fan is disposed on the s%%e of the outdoor side panel (11).

SI XTH MODI FI CATI ON EXAMPLE I n each of e foregoi ng enbodi nents, the
machi ne room (56) which is a closed space 10 is defined in the outdoor-side
| oner flow path (52) and the conpressor (91) is housed in the machi ne room

(56). | n%@é}dghu&afnﬁpb‘%)ggerwu@cé@mr%mknmgy(m ARRIrR¥Eh diffredt PESGitigwr ds,

the conpartnent plate partitioning the maCchine room (56) is omtted

and the GIPIRSERSlikddheet QSSjbﬁtﬁeﬁﬁﬁer%ut?ermimz.on contactable with air
fl owi ng through the outdoor-side ower flow path (52). In accordance with

the present I‘rqaéiﬁfrét%%rqnu@efm()li@swi@éhredﬂo‘ias&&}ethait ﬂlﬁf&mﬁéwtﬁa@%phgm

out door-side lower flow path (52) through the air scharge side outl et

(16) is [\E%H 63! BRISwEXAHaL ﬂ(ﬁk@%ﬁthf(ﬁsmah@ﬁlecl@%f-fbﬁsﬂﬁw P (6 Proslnfel de
the room | STRI"AL APPLI CABI LI TY As has been descri bed above, the present

i nvensi ofntoScorfi@initationrwith theCORdbdrisiidi 0G/eRBPH Pithi$5DaPERkIR Sthehdndhthie di ty
adj ust nent . 53 CLAIMS WVHAT IS CLAIMED IS: 5 1. An air conditioning

appar at Use€ddNéwer shgttere@ipiRGulitahedoarasstdte tap alhwk aitppael ofilie dovpdriright dbenent s
(81, 82) in each of which are formed a hum dity adjusting side passageway
(85) whemathaf6r), fthe laweg-cehteal dlolwr path (68)p amdtheidwemclefitflont patht(h7)ao cadeantoent

and a cooling side passageway (86) through which air flows to take heat of
adsor pt i @omimmicasian evithithe didoyr-sid¢ lester figwspatte(Sddssageway (85), 10 wherein
said air conditioning apparatus perforns, in alternation, a first operation
in which air Asshadbhemdescibaihbore,daithe third smbadisenpthe dinstaippeeshutt¢rg71) and

simul taneously with regeneration of said second adsorption elenent (82) and
a sedénd theBrshiawer shuttesH(73)comptitutesthel Sk padition enember £20)dandethe secoad 3P | on
el emrent (82) sinultaneously with regeneration of said first adsorption

el enent (sbutter (ZArndzhesenond toverishutisr(7Dowvastititsihe secapd arrition msaben 3R at

| east adehunidifia({:?gtion operating node in whi air ta ini

h k
dehuri di fAndy therdfst ﬁe%qmpnpp@roﬁhpﬁera&ls,72L%ndorhaﬁfste iﬁcwcgﬁv%?gsfé\%ﬁasrq?us
furth frj t . circuit i i,ch fri t Qs.
ci rcul at ) EORHT BPHPRY aAq G ShERSIng preens bl st a0 oRsyarpednds Si<Bineo
sai d adsaorption elenents (81, 82) is heated by heat of 20 condensation of
sai d ref %@F'ant, and

15 RUNNING OPERATION
The running operation of the air conditioning apparatus will be described with
reference to Figures 10-15. As described above, the air conditioning apparatus is switched
among a dehumidification operating mode, a humidification operating mode, and an
outside-air utilizing cooling operating mode.
20 DEHUMIDIFICATION OPERATING MODE
As shown in Figures 10-13, when the air supply fan (95) is activated in the
dehumidification operating mode, outdoor air is taken into the inside of the casing (10)
through the air supply side inlet (13). The outdoor air flows, as first air, into the outdoor-side
upper flow path (51). On the other hand, when the air discharge fan (96) is activated, indoor
25  air is taken into the inside of the casing (10) through the air discharge side inlet (15). The
indoor air flows, as second air, into the indoor-side upper flow path (53).
Furthermore, during the dehumidification operating mode, refrigeration cycles are

carried out in the refrigerant circuit, in which the regenerative heat exchanger (92) operates
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sai d adsorption elenents (81, 82) remaining fixed in position for sw tching
bet ween said first operation and said §§cond operation, wherein a condenser
(92) of said refrigerant circuit is diSposed between said first and 25
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dehumidification operating mode in the second embodiment. More specifically, the first
15  upper shutter (71) is placed in a state that allows the outdoor-side upper flow path (51) and

the first upper-central flow path (63) to communicate with each other. The second upper

shutter (72) is placed in a state that allows the indoor-side upper flow path (53) and the

upper-right flow path (61) to communicate with each other. In the switch shutter (40), the

shutter plate (42) is moved and located at such a position as to cover a right half portion of
20  the regenerative heat exchanger (92).

On the other hand, the first lower shutter (73) is placed in a state that allows the
lower-left flow path (67) and the outdoor-side lower flow path (52) to communicate with
each other. Additionally, the second lower shutter (74) is placed in a state that allows the
lower-right flow path (62) and the indoor-side lower flow path (54) to communicate with

25  each other.

In this state, outdoor air taken in as first air and indoor air taken in as second air flow in

the same way as in the first operation of the dehumidification operating mode in the second

embodiment, in the air conditioning apparatus.
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10 in that order, is heated in the first adsorption element (81) and the regenerative heat
exchanger (92), and thereafter flows into the humidity adjusting side passageway (85) of the
second adsorption element (82). The second air, which was used to regenerate the second
adsorption element (82), flows through the lower-left flow path (67), a ventilation opening
(76) of the first lower shutter (73), and the outdoor-side lower flow path (52) in that order

15  and is discharged outdoors through the air discharge side outlet (16).

The first cooling operation of the dehumidification operating mode will be described
with reference to Figure 11. In the first cooling operation, the second adsorption element
(82) regenerated in the first operation is cooled.

During the first cooling operation, the first upper shutter (71), the second lower shutter

20  (74), and the switch shutter (40) are all placed in the same states as in the first operation.
Accordingly, first air (outdoor air), which has flowed into the outdoor-side upper flow path'

(51), passes through the humidity adjusting side passageway (85) of the first adsorption
element (81) and thereafter is supplied indoors through the air supply side outlet (14), as in
the first operation. In other words, also during the first cooling operation air

25  dehumidification by the first adsorption element (81) is continued.

The second upper shutter (72) is placed in a state that allows the indoor-side upper

flow path (53) and the upper-left flow path (66) to communicate with each other. In this state,

second air (indoor air), which has flowed into the indoor-side upper flow path (53), flows
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prevents air fromflow ng into 15 saidycooling side passageway (86) of said
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5 To sum up, the first air flows through the outdoor-side upper flow path (51), a
ventilating opening (76) of the first upper shutter (71), and the second upper-central flow
path (64) in that order, flows into the humidity adjusting side passageway (85) of the second
adsorption element (82), and is dehumidified there. The thus-dehumidified first air flows
through the lower-left flow path (67), a ventilation opening (76) of the second lower shutter

10 (74), and the indoor-side lower flow path (54) in that order and is supplied indoors through
the air supply side outlet (14).

On the other hand, the second air flows through the indoor-side upper flow path (53), a
ventilating opening (76) of the second upper shutter (72), and the upper-left flow path (66) in
that order, is heated in the second adsorption element (82) and the regenerative heat

15  exchanger (92), and thereafier flows into the humidity adjusting side passageway (85) of the
first adsorption element (81). The second air, which was used to regenerate the first
adsorption element (81), flows through the lower-right flow path (62), a ventilation opening
(76) of the first lower shutter (73), and the outdoor-side lower flow path (52) in that order
and is discharged outdoors through the air discharge side outlet (16).

20 Referring to Figure 13, the second cooling operation of the dehumidification operating
mode will be described. In the second cooling operation, the first adsorption element (81)
regenerated in the second operation is cooled.

During the second cooling operation, the first upper shutter (71), the second lower
shutter (74), and the switch shutter (40) are all placed in the same states as in the second

25  operation. Accordingly, first air (outdoor air), which has flowed into the outdoor-side upper
flow path (51), passes through the humidity adjusting side passageway (85) of the second
adsorption element (82) and thereafter is supplied indoors through the air supply side outlet

(14), as in the second operation. In other words, also during the first cooling operation air
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side passageway (86) cools the first adsorption element (81) regenerated in the second
operation.
10 The first lower shutter (73) is placed in a state that allows the lower-central flow path

(65) and the outdoor-side lower flow path (52) to communicate with each other. In this state,
the second air, which was used to cool the first adsorption element (81), flows through the
lower-central flow path (65), a ventilation opening (76) of the first lower shutter (73), and
the outdoor-side lower flow path (52) in that order and thereafter is discharged outdoors
15  through the air discharge side outlet (16).
HUMIDIFICATION OPERATING MODE
As shown in Figures 14 and 15, when the air supply fan (95) is activated in the
humidification operating mode, outdoor air is taken into the inside of the casing (10) through
the air supply side inlet (13). The outdoor air flows, as second air, into the outdoor-side
20  upper flow path (5§1). On the other hand, when the air discharge fan (96) is activated, indoor
air is taken into the inside of the casing (10) through the air discharge side inlet (15). The
indoor air flows, as first air, into the indoor-side upper flow path (53).
Furthermore, during the humidification 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 first cooling heat exchanger (93) operates as an evaporator. In other
words, in the dehumidification operating mode no refrigerant flows in the second cooling
heat exchanger (94). And, the air conditioning apparatus performs humidification operating

mode by repeatedly performing first and second operations in alternation.
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&$109& ( kcoftynimidale with eﬂﬁ&ithdﬂYffﬁé@Gdsﬂld)?Xqﬂqbe(r)shutﬂ@ (72) is placed in a state that allows
the indoor-side upper flow path (53) and the second upper-central flow path (64) to
10  communicate with each other. In the switch shutter (40), the shutter plate (42) is moved and
located at such a position as to cover a left half portion of the regenerative heat exchanger

(92).

On the other hand, the first lower shutter (73) is placed in a state that allows the

lower-left flow path (67) and the outdoor-side lower flow path (52) to communicate with

15 each other. Additionally, the second lower shutter (74) is placed in a state that allows the
lower-right flow path (62) and the indoor-side lower flow path (54) to communicate with
each other.

In this state, indoor air taken in as first air and outdoor air taken in as second air flow in
the same way as in the first operation of the humidification operating mode in the second

20  embodiment, in the air conditioning apparatus.

To sum up, the first air flows through the indoor-side upper flow path (53), a
ventilating opening (76) of the second upper shutter (72), and the second upper-central flow
path (64) in that order, flows into the humidity adjusting side passageway (85) of the second
adsorption element (82), and is dehumidified there. The thus-dehumidified first air flows

25  through the lower-left flow path (67), a ventilation opening (76) of the first lower shutter
(73), and the outdoor-side lower flow path (52) in that order and is discharged outdoors
through the air discharge side outlet (16).

On the other hand, the second air flows through the outdoor-side upper flow path (51),
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be described. During the second operation, contrary to the first operation air is humidified

10 by the second adsorption element (82) and the adsorbent of the first adsorption element (81)

adsorbs water vapor.

The first upper shutter (71), the second upper shutter (72), and the switch shutter (40)
are all placed in the same states as in the second operation of the humidification operating
mode in the second embodiment. More specifically, the first upper shutter (71) is placed in a

15  state that allows the outdoor-side upper flow path (51) and the upper-right flow path (61) to
communicate with each other. The second upper shutter (72) is placed in a state that allows
the indoor-side upper flow path (53) and the first upper-central flow path (63) to
communicate with each other. In the switch shutter (40), the shutter plate (42) is moved and
located at such a position as to cover a right half portion of the regenerative heat exchanger

20 (92).

On the other hand, the first lower shutter (73) is placed in a state that allows the
lower-right flow path (62) and the outdoor-side lower flow path (52) to communicate with
each other. Additionally, the second lower shutter (74) is placed in a state that allows the
lower-left flow path (67) and the indoor-side lower flow path (54) to communicate with each

25  other.

In this state, indoor air taken in as first air and outdoor air téken in as second air flow in

the same way as in the second operation of the humidification operating mode in the second

embodiment, in the air conditioning apparatus.
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path (63) in that order, flows into the humidity adjusting side passageway (85) of the first
adsorption element (81), and is dehumidified there. The thus-dehumidified first air flows
5 through the lower-right flow path (62), a ventilation opening (76) of the first lower shutter
(73), and the outdoor-side lower flow path (52) in that order and is discharged outdoors
through the air discharge side outlet (16).
On the other hand, the second air flows through the outdoor-side upper flow path (51),
a ventilating opening (76) of the first upper shutter (71), and the upper-right flow path (61) in

10 that order, is heated in the first adsorption element (81) and the regenerative heat exchanger
(92), and thereafter flows into the humidity adjusting side passageway (85) of the second
adsorption element (82). The second air humidified by the second adsorption element (82)
flows through the lower-left flow path (67), a ventilation opening (76) of the second lower
shutter (74), and the indoor-side lower flow path (54) in that order and is supplied indoors

15  through the air supply side outlet (14).

OUTSIDE-AIR UTILIZING COOLING OPERATING MODE

During the outside-air utilizing cooling operating mode, air flows in exactly the same
way as in the first or second cooling operation of the dehumidification operating mode in the
air conditioning apparatus (see Figures 11 and 13).

20 For example, a case, in which air flows in the same way as in the first cooling
operation of the dehumidification operating mode, will be described. In this outside-air
utilizing cooling operating mode, the first upper shutter (71), the second lower shutter (73),
the switch shutter (40), the second upper shutter (72), and the second lower shutter (74) are
all placed in the same states as in the first cooling operation of the dehumidification

25  operating mode. And, outside air taken in through the air supply side inlet (13) passes
through the humidity adjusting side passageway (85) of the first adsorption element (81) and
thereafter is supplied indoors through the air supply side outlet (14). On the other hand,

indoor air taken in through the air discharge side inlet (15) passes through the cooling side
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g : air might be dehumidified by the first adsorption element (81) for a short period of time from
the time the outside-air utilizing cooling operating mode is started. However, in the
outside-air utilizing cooling operating mode the first adsorption element (81) is not
regenerated and the adsorbent of the first adsorption element (81) will be saturated finally.
Accordingly, after that, outdoor air is no longer dehumidified and supplied indoors as it is.

10 EFFECTS OF THIRD EMBODIMENT
In the third embodiment, the adsorption element (81, 82) regenerated is cooled by a
cooling operation and the first air to be dehumidified is introduced into the cooled adsorption
element (81, 82). If first air to be dehumidified is introduced to the adsorption element (81,
82) heated to high temperature by regeneration, then the first air is heated in the humidity
15  adjusting side passageway (85) thereof. As a result, the relative humidity of the first air
decreases and the amount of water vapor that the adsorption element (81, 82) adsorbs is
reduced. Contrary to this, in the third embodiment the adsorption element (81, 82) is
pre-cooled by a cooling operation. Thereafter, first air to be dehumidified is supplied to the
pre-cooled adsorption element (81, 82). Therefore, in accordance with the third embodiment
20  the performance of adsorption of the adsorption elements (81, 82) is sufficiently brought out,
thereby making it possible to improve the performance of the air conditioning apparatus.
OTHER EMBODIMENTS OF INVENTION
FIRST MODIFICATION EXAMPLE
In each of the foregoing embodiments, the shutter plate (42) of the switch shutter (40)
25  is shaped like a curved plate. Instead, the following construction may be employed. In other
words, the shutter plate (42) of the switch shutter (40) is shaped like a flat plate and the flat

shutter plate (42) turns centering on its upper end, thereby changing the flow route of the

second air, as shown in Figure 16. In this case, it is however required that the side plate (41)
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In the switch shutter (40) of the present modification example, if the shutter plate (42)
is tilted toward the first adsorption element (81) (see Figure 16(a)), this causes the
lower-central flow path (65) and the second upper-central flow path (64) to come into

5  communication with each other. Contrary to this, if the shutter plate (42) is tilted toward the
second adsorption element (82) (see Figure 16(b)), this causes the lower-central flow path
(65) and the first upper-central flow path (63) to come into communication with each other.
SECOND MODIFICATION EXAMPLE

In each of the foregoing embodiments, the switch shutter (40) may be constructed as

10  follows.

As shown in Figure 17, the switch shutter (40) of the present modification example is
provided with two slide plates (43, 44) in place of the shutter plate (42). Each of the slide
plates (43, 44) is shaped like a rectangular flat plate. And, the first slide plate (43), disposed
along a lower-left orienting side surface of the first adsorption element (81), is so

15  constructed as to slide diagonally along the side surface. On the other hand, the second slide
plate (44), disposed along a lower-right orienting side surface of the second adsorption
element (82), is so constructed as to slide diagonally along the side surface. Additionally, in
the switch shutter (40) of the present modification example the side plate (41) is shaped like
a triangular plate.

20 In the switch shutter (40) of the present modification example, in a state in which the
first slide plate (43) is slid upward and the second slide plate (44) is slid downward (see
Figure 17(a)), the cooling side passageway (86) of the first adsorption element (81) is
brought into communication with the lower-central flow path (65), and the lower-central
flow path (65) is brought into communication with the second upper-central flow path (64).

25  Additionally, a side surface of the second adsorption element (82) is covered by the second
slide plate (44) and the cooling side passageway (86) of the second adsorption element (82)
is disconnected from the lower-central flow path (65). And, all the second air flowing out

from the cooling side passageway (86) of the first adsorption element (81) passes through
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Contrary to the above state, in a state in which the first slide plate (43) is slid
5  downward and the second slide plate (44) is slid upward (see Figure 17(b)), the cooling side
passageway (86) of the second adsorption element (82) is brought into communication with
the lower-central flow path (65) and the lower-central flow path (65) is brought into
communication with the first upper-central flow path (63). Additionally, a side surface of
the first adsorption element (81) is covered by the first slide plate (43) and the cooling side
10  passageway (86) of the first adsorption element (81) is disconnected from the lower-central
flow path (65). And, all the second air flowing out from the cooling side passageway (86) of
the second adsorption element (82) passes through the regenerative heat exchanger (92)
without flowing into the cooling side passageway (86) of the first adsorption element (81)
and is introduced into the humidity adjusting side passageway (85) of the first adsorption
15 element (81).

The use of the switch shutter (40) of the present modification example prevents second
air before being heated in the regenerative heat exchanger (92) from flowing into the cooling
side passageway (86) of the adsorption element (81, 82) which is being regenerated. This
ensures that the adsorption element (81, 82) to be generated is heated by second air from the

20 regenerative heat exchanger (92), and that water vapor is desorbed from the adsorbent of the
adsorption element (81, 82) to be generated. Therefore, the present modification example
ensures regeneration of the adsorption element (81, 82), thereby making it possible to
provide improvements in air conditioning apparatus performance.

THIRD MODIFICATION EXAMPLE

25 Each of the foregoing embodiments employs such an arrangement that the

regenerative heat exchanger (92) shaped like a flat plate is disposed in alignment with the

first and second adsorption elements (81, 82). Instead, the following arrangement may be

employed.
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deviated either upward or downward of a straight line (indicated by a broken line of Figure
10  19) that links together an end surface center of the first adsorption element and an end

surface center of the second adsorption element (82). In this case, a left side corner of the

first adsorption element (81) and a right end of the regenerative heat exchanger (92) may be

overlapped. Likewise, a right side corner of the second adsorption element (82) and a left

end of the regenerative heat exchanger (92) may be overlapped. Therefore, in accordance
15  with the present modification example the air conditioning apparatus is downsized because

its crosswise width is reduced. Diagrammatic representation of the switch shutter (40) is

omitted in Figure 19.

FOURTH MODIFICATION EXAMPLE

In each of the foregoing embodiments, the flat plate member (83) constituting the

20  adsorption element (81, 82) is formed into a square shape and the adsorption element (81,

82) has a square end surface. Instead, the following arrangement may be employed.

As shown in Figure 20, it may be arranged such that the flat plate member (83) is
formed into a rectangular shape and the adsorption element (81, 82) has a rectangular end
surface. In the adsorption element (81, 82), the humidity adjusting side passageway (85)

25  opens in a side surface of the flat plate member (83) on the side of its longer side and the
cooling side passageway (86) opens in a side surface of the flat plate member (83) on the
side of its shorter side. Additionally, the flat plate member (83) is formed into a rectangular

shape so that the length of the longer side (L) is twice the length of the shorter side (2.2). In
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path (63) as well as with the lower-right flow path (62) and the cooling side passageway (86)
communicates with the upper-right flow path (61) as well as with the lower-central flow path
(65). On the other hand, the second adsorption element (82) is disposed in such orientation
that the humidity adjusting side passageway (85) communicates with the second
10  upper-central flow path (64) as well as with the lower-left flow path (67) and the cooling side
passageway (86) communicates with the upper-left flow path (66) as well as with the
lower-central flow path (65).
In comparison with a conventional one in which the flat plate member (83) is formed
into a square shape, the adsorption element (81, 82) of the present modification example
15  increases the flow velocity of second air in the cooling side passageway (86) by reducing the
opening area of the cooling side passageway (86) and, at the same time, decreases the flow
velocity of first air in the humidity adjusting side passageway (85) by expanding the opening
area of the humidity adjusting side passageway (85).
It is ensured that first air is brought into contact with the adsorbent in the humidity
20  adjusting side passageway (85) and that the flow velocity of air in the cooling side
passageway (86) is increased, thereby making it possible to increase the amount of heat
transferring from the first air in the humidity adjusting side passageway (85) to the second
air in the cooling side passageway (86). Therefore, the present modification example
secures contact between the adsorbent and the first air in the humidity adjusting side
25  passageway (85) of the adsorption element (81, 82) and, at the same time, increases the
amount of heat of adsorption that the second air in the cooling side passageway (86) absorbs,
whereby the power of adsorption of the adsorption element (81, 82) is enhanced.

FIFTH MODIFICATION EXAMPLE
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10  is defined in the outdoor-side lower flow path (52) and the compressor (91) is housed in the
machine room (56). Instead, the following arrangement may be employed. In other words,
the compartment plate (5§5) partitioning the machine room (56) is omitted and the
compressor (91) is disposed at a position contactable with air flowing through the
outdoor-side lower flow path (52). In accordance with the present modification example, air

15  that is discharged from the outdoor-side lower flow path (52) through the air discharge side
outlet (16) is used to release exhaust heat from the compressor (91) to outside the room.
INDUSTRIAL APPLICABILITY

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

apparatus capable of air humidity adjustment.
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which air is dehumidified in said first adsorption element (81) simultaneously with
regeneration of said second adsorption element (82) and a second operation in which air is
dehumidified in said second adsorption element (82) simultaneously with regeneration of
said first adsorption element (81), and
15 wherein said air conditioning apparatus performs at least a dehumidification operating
mode in which air taken in is dehumidified and then supplied indoors,
said air conditioning apparatus further comprising:
a refrigerant circuit in which a refrigerant is circulated to perform a refrigeration cycle
and air for regeneration of said adsorption elements (81, 82) is heated by heat of
20  condensation of said refrigerant, and
flow path changing means capable of changing the flow route of air with said
adsorption elements (81, 82) remaining fixed in position for switching between said first
operation and said second operation,
wherein a condenser (92) of said refrigerant circuit is disposed between said first and
25  second adsorption elements (81, 82) which are disposed side by side.
2. The air conditioning apparatus of claim 1, wherein in each said first and second
adsorption element (81, 82) said humidity adjusting side passageway (85) is opened in one

of two adjoining side surfaces thereof and said cooling side passageway (86) is opened in the
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lines of said first adsorption element (81) becomes collinear with one of end-surface
5  diagonal lines of said second adsorption element (82).
3. The air conditioning apparatus of claim 2, wherein said condenser (92) of said
refrigerant circuit is so disposed as to be offset from a straight line that links centers of said
end surfaces of said adsorption elements (81, 82).
4. The air conditioning apparatus of claim 1 further comprising:

10 operating mode switching means capable of changing the flow route of air with said
adsorption elements (81, 82) remaining fixed in position for switching from a humidification
operating mode in which air taken in is humidified and then supplied indoors to a
dehumidification operating mode.

5. The air conditioning apparatus of claim 1 further comprising:

15 operating mode switching means capable of changing the flow route of air with said
adsorption elements (81, 82) remaining fixed in position for switching from an outside air
introducing operating mode in which air taken in is supplied indoors without
dehumidification and humidification to a dehumidification operating mode.

6. The air conditioning apparatus of claim 1, wherein, at the time of switching

20 between said first operation and said second operation, in advance of the start of air
dehumidification by said regenerated adsorption element (81, 82) a cooling operation is
performed in which air is forced to ﬂow through said cooling side passageway (86) of said
adsorption element (81, 82) so that said adsorption elements (81, 82) is cooled.

7. The air conditioning apparatus of any one of claims 4-6 further comprising:

25 first switching mechanism (71, 72, ...), comprising a strip-like member (75) provided
with an opening portion (76) for the passage of air and disposed in such orientation as to
cross an air flow path and a pair of roller members (77) about which said strip-like member

(75) is passed, for changing the flow route of air by rotation of said roller members (77)
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operation air flowing out from said cooling side passageway (86) of said second adsorption
element (82) passes through said condenser (92) and is introduced into said humidity
adjusting side passageway (85) of said first adsorption element (81),
wherein said first switching mechanism (71, 72, ...) and said second switching
10 mechanism (40) serve both as flow path changing means and operating mode switching
means.
8. The air conditioning apparatus of claim 7, wherein said second switching
mechanism (40) prevents air from flowing into said cooling side passageway (86) of said
second adsorption element (82) during said first operation and prevents air from flowing into

15 said cooling side passageway (86) of said first adsorption element (81) during said second

operation.



