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|  Description HUM DI TY CONTROL SYSTEM 5 Techni cal

Field [0001] This invention relates to humdity

control systens for supplying dehum dified or

hum dified air to roons. Background Art 10 [0002] A

humidity control systemis Hitherto known for

controlling air humdity using an adsorbent as

di scl osed in Patent Docuy&efipfien The hum dity control

system includes an adsorption elenent carrying an

adsorbent and all ows water vapor in the air to be

adsorbed on the adsorption elenent to dehum dify the

air. The hunmi di HUMIDITYICONIROL SYSTEMc| udes a

refrigerant circuit for operating in a refrigeration

cycle and is configured to heat the 15 adsorption

el enment with the air heated by a condenser in the
Teclisitalilyeldant circuit and humdify the air with the

wat er vapor desorbed fromthe adsorption el enent.
[000F]r tTigs inveiméon feleésctb thundditt caitrob yysteens Hou pywpplgsg dakunsidified or

the dehum dified air and the humdified air to a room
humathfleeaihttusbmst he ot her to the outsi de at nosphere.

Pat ent Docunent 1: Published Japanese Patent

Application No. 2003-232539 20 Disclosure of the

I nvention Problens to Be Sol ved by the Invention
Back®®osfl Altie huni dity control systemin Patent Docunent

| supplies humdity-controlled. air through a duct to
[0002he A4 dwmidigheentrol fsyster i bithettq fnewnforoionialliag aiy Bumidity using

distributed to a 25 pluralit roons, the plural.it

. . of m dty
an agiorbesto A8 disalnsHbITRAGHINCEMEE! by THe IATRIARY ot Systepigplides an
hum dity control system In this case, eithey the
adsogeiinmrglementagrmying agradsorbentaf gilpwe gvaggr vapgr in the air to be adsorbed
concurrent|y supplied.to all the rooigs. 2 %0004% includ
on theagsorpion glement ifyathe aif The bapidy cpptrq) s¥gergalso includes
ondi ti on of usage. there _yay be a circunstance er.e
a ref{lgg 5t {cHEHIA O GBAIPITE ) P SESEENIAR A FICCIRR) BrFogfieared 10 heat the

adso%?t?c}nh g{ement with the air heated by a condenser in the refrigerant circuit and
humidify the air with the water vapor desorbed from the adsorption element. Further, the
humidity control system supplies one of the dehumidified air and the humidified air to a
room and exhausts the other to the outside atmosphere.

Patent Document 1: Published Japanese Patent Application No. 2003-232539

Disclosure of the Invention

Problems to Be Solved by the Invention

[0003] The humidity control system in Patent Document 1 supplies humidity-controlled.
air through a duct to the room. Then, if the humidity-controlled air is distributed to a
plurality of rooms, the plurality of rooms can be dehumidified or humidified by a single
humidity control system. In this case, either the dehumidified air or the humidified air is

concurrently supplied to all the rooms.
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roomrequires humdification. The aforesaid manner of
distributing the air humdity-controlled by a single
hum dity control systemto a plurality of roons cannot
deal 5 with such a circunstance where roons requiring
dehuni di fi cation and roonms requiring hunidification
coexi st. Therefore, when used for humdity control of
e Rk 1 da¥h Qb orh YiBhave L& feHng bErpRseThHEdnditiNéS @age: there
"m°gcsﬁghﬁﬂay‘%e iﬁ%onv ni%ﬁt. [ 0005 ﬁ?ﬁe present _
may! B 8 tilcQMsBiase RALR FaAfidulhr iosM Rbuirdie déiihaeificBgord dunnother
and, therefore, its object is to provide a humdity

roon OREdules S RhBMCABEN TRt dflesdi@Mrtlidnyr 3D aRBibBIngofthe air
a plurality of roons. Means for Sol ving the Probl ens

humf@90&ntrb11Ed b h sH@leHuniditPEoritfde syshate S 4 pRrdlity of foeatsasdnnot deal
to’a humdity control system The humdity control
withS{h & R QHNtARE Svhete Rbathakdduirinyf déhumidificyticroaid edoms requiring
units (11, 12) each for 15 selectively perfornmng a
huméBH R dobgist TBErefRE vitten @Bedfor Supidiy dogtrdediithe dlufraliy of rooms,
air to aroomand a humdification operation of
the AP hithBtylieRirdl dyseeh raby bé mcbienienam a single
conpressor unit (13) having a conpressor (21) disposed
[0005 er Bien predathinsantibrhtias dieéry mazieninr elewunif tth¢ Hfaregding point and,
bei ng connected to the conpressor unit (13) to forma
theréfofd; Iigeobingt iscior provide(d Tumidity comfolgspsteth consoient gbr humidity
the humidity of air by carrying out at |east one of 20
conthd aif iaplurality cfeadmng of an adsorbent using refrigerant
in the refrigerant circuit (15) and bringing the air
into contact with the adsorbent; and any one of the
hum dity control units (11, 12) being capabl e of
Meoge factolring diethreblevde dehumi di fication operation or the
hum di fi cation otper ation regardl ess of_ the other
[00060ivi A firgt sadntiorobf thei nyentipn, is dinecisditag heiditypontrol system. The
dehum di fication operation or humdification
humigitr eqrittoh sysp@n [compTpesAa phiality of Ml%hc‘mt)? Haits (11, 12) each for
invention is directed to the first oléﬁi_on

seleetaiehy peeipaning i dehunidificetion opeTRKoY 94 Supplying ’rﬁ’&%‘géﬁhgﬂw air to a
N L N CLIRE NG (i 4T e
comb b TR b T B, DE o Wi
oL S B e B85 b0 RSIREHY OB
circﬁi?%i)ggdansdoéou 1ig91rne’d t\ghc%{qt%lnthg %rﬁiidity of air by carrying out at least one of
heating and cooling of an adsorbent using refrigerant in the refrigerant circuit (15) and
bringing the air into contact with the adsorbent; and any one of the humidity control units
(11, 12) being capable of selecting either the dehumidification operation or the
humidification operation regardless of the other humidity control units (11, 12) being
during dehumidification operation or humidification operation.

[0007] A second solution of the invention is directed to the first solution, wherein each

said humidity control unit (11, 12) includes an adsorption heat exchanger (31, 32, 41, 42)

carrying the adsorbent and connected to the refrigerant circuit (15) and is configured to
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said humdity control unit (11, 12) is configured to
take a first air and a second air and 5 alternately
performa node of dehumidifying the first air in a
first adsorption heat exchanger (31, 41) serving as an
evaporator and huni di fying the second air in a second
adsor pti on heat exchanger (32, 42) serving as a

feed %?J:QE&? Ereeh HRO4BG O UBat tkchAgBr (B10BR Y4 T)012) had foringthe air

In the second adSorption heat” exchanger (32, 42)

into S§ift¥dt Y&thafe AdbortR¥APOr at or and humidifying the second
alr in the first adsorption heat exchanger (31, 41) 10

[0008F" VA B8P @idaQTdR fiREntichd dBReld 3atle seturdiclytiocnpwherin each .
unit (11, 12) is configured, during dehumdification
said PRRYd &dhtrol AnRYPR! M)tk Qoﬁﬁ%ﬁﬂéﬂ el fdked fiist sir anidra $e@otdeir and
room while exhausting the hum dified second air to
alterhA16lyOpdrEdrAe aaknBs Pedehuandifyisg abaffirguniedin auirshgdsorption heat
hum di fi cati on operation, to supply the hum dified
exchﬁﬁ%e@r(gl adl) seprifid8s b evapsbitbeask hamilifyirg thefsecond air in a second
dehum dified first air to the outside atnosphere. 15
adsobfiRRAheA Eibahgers@2utd)nsatinghes iancenddnser ksd dinodher estode of
to the third solution, whereineach said humdity .
dehvesioifyiap thenfitst @it iin tH2Jecomt hdsdgstion Heanexathangee (3, 43) serving as an
circuit (30, 40) forned therein by connecting the
evapbtatet aridamidifyon the stcoad ahdnghe fits® 2dsotption beat exgwngerd@l, 41)
mechani sm (33, 43) and the second adsorption heat )
servingcisangeder(s8 and 2jchi snic buinatityi oontrhl wnit Ghlgd?) isswnfigured, during
hum dity control circuit (30, 40) constituting part of
dehunhidificefion gperationg ity cupply (18) detranidifiedt fiest cainip ek ofoom while
unit (13) includes an inversion nechanism(22), X
exhapstinge the duimtidifiet secandfain gethe outsider atoiospheresgnd fsgronfigured, during
inverting the direction of flow of the refri geraﬁg .
humidificatigh opetatiphgo shpnty dhethpmydified secand agn tp e fogm Wiy exhausting
40.01Q% A fifth solution of the invention is directed
the debumiditiethfirsyais & theioyksidegispeisreach said humidity
control unit (11, 12) includes, a h(ﬁm' a]I tc% aont r.ol . h
[0009] r chvifpurtiseeluey of Heripventiog 1§ Hisperd 1 {hedBitfl seliing, Yigeineac

therfinPHi YEGINg IS IFCHROpEn: high SXDHOE (1hndThaPt PAnSion
mec{g%ﬁgrﬁi&%ﬁ&% tthg gs%go%iz{%dg%%lipﬁjuggta%%h%é Rg&#)tix series in this
oxdef a6 reu e h oG g e 19,

and QHem cg}ntp}!essocroll;rgi{ ?13)C"1incr:1(1:18ést ax( ?fQVeré‘igﬁ ‘mechanism (22), connected to the

refrigerant circuit (15), for inverting the direction of flow of the refrigerant through all the
humidity control circuits (30, 40).

[0010] A fifth solution of the invention is directed to the third solution, wherein each
said humidity control unit (11, 12) includes a humidity control circuit (30, 40) formed
therein by connecting the first adsorption heat exchanger (31, 41), an expansion
mechanism (33, 43) and the second adsorption heat exchanger (32, 42) in series in this

order, said humidity control circuit (30, 40) constituting part of the refrigerant circuit (15),
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[0011] -Behaviors 5 In the first solution of the
present invention, the humdity control system (10)
conprises a single conpressor unit (13) and a
plurality of humdity control units (11, 12). Each of
the plurality of humdity céhtrol units (11, 12) is
connected to the conpressor unit (13). The humdity

and SR GLREAHN icbStrdl Ldircui2)30206D) tiREluBEY TR 68S@EioH NintcHahBin (34, 44)
connected together forma’'refrigerant circuit (15).

conntBeA thh&in TONRYEERL thel direbhién SONPK ©F §Rrreftipefant hdgudhsthe humidity
driven, 10 refrigerant circul ates through the

contf@ b @e(3dNgoci recuit (15) to provide a refrigeration
cycle. "[0012] Each of the plurality of humdity
[0019PNtr Béhaitird s (11, 12) included in the inventive
hum dity control system (10) can performa
dehygitel Firdt adol@ian ifahatpraentaindertion e Mirhidétgtdoatrol system (10)
operation. Each humdity control unit (11, 12)
comgﬁfgsfaoﬁiﬁglébbmbtbﬁéo@iumt (b3) aridraplsfatity bhigumiitg conmplomits (11, 12).
etween the alr and the adsorbent and supplies, during o
EacH 5f the purhishyfof hamidity @peohbmion 11 1) isednnettdd té G campressor unit
a roomor, during hum dification operation, the
(13)hUhé Hirbhlddle @introl enitsh(@1, 1) rnd Bhe corgpredses enid ) aonneeted together
the humdity control wunit (11, 12) uses the ) o
fornt e teftigenandirdultqis n Fvhenrtbel ghmpivesor éf thegompnesses yndi(18) is driven,
(15) to carry out either or both of adsorbent heating
refrigerenadsntsthrongh Hierrgfrigeksat tinepitfdS) teepravide p prifigeration cycle.
pronotes desorption of water vapor fromthe adsorbent,
[0012hi | Bachad]thegluodlity b hamiditytrontrol wotsdd bnth) dacladrsloinghe inyentive
of water vapor on the adsorbent. [0013] I n the above
humiiditse ntaintre] haystedti t 10y ogrnr qlerfoyst @mdehwnidilicetinn h gRsTatien, and a
control unit (11, 12) can individually select a, .
humddificatiogi pecatiane Fagh dumtdion contrad yit{1di f12E gppigejs air humidity by
operation. In other words, any one o %Ee humi di ty. .
trangfgmingowatati vapqr1betweey thacpigdad jthe ¢ HSORER; &Paqysupp ies, during
control system (10) can perfaormeither a . - .
dehgraidifigatipn | QRLratioR. &gfefi%hwﬁlf{??i 3T it dP9T ot j9YFing humidification
oper ati on regard| ess_of mhebher t he rest .of

opergtipR.che 1 idified jair 19; the rpory, Dysing these (ﬂ’BF]iaHﬁns’ ttl!?eehumidity control
B L B LT Sy A By 19 o camy o
e 5 RSP, Bk SR M0l 5 snsn
L g T
B S Ml PRI RCLEN L1 ocoor o

[0013] In the above inventive humidity control system (10), each humidity control unit
(11, 12) can individually select a dehumidification operation or a humidification operation.
In other words, any one of the humidity control units (11, 12) included in the humidity
control system (10) can perform either a dehumidification operation or a humidification
operation regardless of whether the rest of the humidity control units (11, 12) are during
dehumidification operation or humidification operation.

[0014] In the second solution of the present invention, each humidity control unit (11,
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exchanger (31, 32, 41, 42) is connected to the
refrigerant circuit (15). Wth the adsorption 5 heat
exchanger (31, 32, 41, 42) serving as a condenser, the
adsorbent carried on the adsorption heat exchanger
(31, 32, 41, 42) is heated By the refrigerant in the
refrigerant circuit (15). Wth the adsorption heat

12) ﬁéﬁﬁ@@&%%s%ﬁ}zion%at é ha@%} (BB 4G 425 B ARAVBESRh&t exchanger

ent t

e adsor carried o e adsorption heat  exchanger

1 ) chrki ' i ' boritscttWieh the ai
1551113 s IRk o B9 oy gt

passg‘%n Wrb®dh e LOSHRICAS B _eixBll’{aﬁnﬁrEli o3y, 38cqY, Yl ¢hé adsorption heat

trolunit (11, 12) includes a plurality of

excBHEQ B! 9 4184) 19X 6RRRAANS the3rkfrighdant 4¥rcuif 2)5). Watithekdsorption
thése adsorpti'on heat exchangers (31, 32, 41, 42)

heattbicBhfiRt Q3Y, SEPSALH) WovinPUSSa cSRRabdr @) hdsorbent camied on the
of the two nodes of ‘the hum dity control unit (11,

adsolption h&i® ekilabberd@I0BD! 4QM2N e heat@K B ANYRfrigddnt i khe refrigerant
serves as an evaporator and the second adsorption heat ‘

circ@X CIBNGEH the 3dsolfticheat Xchenger$3H 32041642 gerving s anbgvaporator,
the first air is dehumdified in the first adsorption

the h@@tbent ¥&Had @arthé 3dsorption ladadl ekdtangacBad3i4l, i42) is cooled by the
hum dified in the second adsorpti on heat exchanger

refrigdrnt h2he refigdrhe crchie(1)and, in the other node of the
humdity control unit (11, 12), the second adsorption :

[001%3 at Inetkie kdrpsiut{@ef tHe presamirentien,aack hapatitt contrahenit (11, 12)
the first adsorption heat exchanger (31, 41) serves

incladesaa qrin@Ens ef , adabrptiehyhenh exthangersa(3d, i32, 240, 42). Each of these
dehum dified in the second adsorption heat exchanger, )

adsqrBon Uy erciningére (3% 33n4dll,a42) alternathlyniepeats &b medesy Specifically, in
first adsorption heat exchanger (31, 41). In other .

one wifr ttis , twoambdesd e thet hemiditecomirok ahirdér 1%)3 the $pst agsorption heat
42) in each humdity control unit (11, 12) alternate

exclpagem(3di #1)ctvesras @h eveporatpy and thieseeand adserption pestexehpnger (32,
of the second air. Further, each humdity control )

42) aerives gsiaconipyses, phrirglysthe fisstir i Héhlfm&déf@eddpﬁh%ﬁﬁt peigorption heat
second air having passed 25 thraou t he reg&gg&ive

exchanger 631, oflhard tas cheageris ip Fwmidniedmn theysecopd Adsgrphipn beat
cxcEaaaeiIr % R e b P 15 ¢ BRRRHE ot w1,
present invention, a h nidit coutrol 6 circuit ﬁBQiﬂw:ﬁmt
12).485 speorddserption h@%tc%CHmﬁea .@%,_‘@E SETVES 2hiAT £VERPaten 35¢
adsclr{amt)gi htugzsa{afn tFrC z:ﬁit,rfll() 1??"1’6'%;?; tat ﬁglgq;epgeg% wg{ggeg)?g{hleoﬁrst air is
heaf. h ' 3 41) , [ hani -
denlygithiih 1 B Sheon AERBHP B KR B R APt 4BE sbebhd air is

humidified in the first adsorption heat exchanger (31, 41). In other words, each adsorption

heat exchanger (31, 32, 41, 42) in each humidity control unit (11, 12) alternate
dehumidification of the first air and humidification of the second air. Further, each
humidity control unit (11, 12) supplies one of the first air and the second air having passed
through the respective adsorption heat exchangers (31, 32, 41, 42) to a room and exhausts
the other to the outside atmosphere.

[0016] In the fourth and fifth solutions of the present invention, a humidity control




10

15

20

25

42) are connected in series in this order. \Wen the
refrigerant flows through the humdity 5 contro
circuit (30, 40) fromthe first adsorption heat
exchanger (31, 41) toward the second adsorption heat
exchanger (32, 42), the fir$§ adsorption heat
exchanger (31, 41) serves as a condenser and the

cim\ggg%ggg?gsffbhgga %?ﬁ&%aﬁun%ﬁ ABREST Und2611472). 38 teEBurARitd tontrol

e contrary, en the refrigerant

circ%i%&“tf g%?fgé%cﬁgmﬁﬁgfg}? g%rglg:g ALRI LN2hERE fR%GIIsRPREn hedd exchanger®

rption héat exchanger (31,

(31,2&215,@;@@5&&%@%%%%% p¥3 28) HRAhe L RUGRBRGEEN (&R exdidhger (32,

S a con ser and the first adsorption heat

42) gf&% G8Ld f3brief ) thiSGUME WRS, 8O réviapanedlows tHr&fh7the humidity
urthernore, 1n the fourth solution, the conpressor

| direfi B thB¥8dt SRRt SFERARB chiEh §2 231, 0015 piased the second
(mn#ﬂéagﬁﬁiy%ﬁg§?ﬁversion ngg%énisn1(22) ?szconnected to

adscfrpﬁon h&dk Eﬁ&ﬁﬁéé}t(SE,itfnghé fiest 5)1501'%&@1 Jikat egdhianger@31,fd1dgerves as a
0

the refrigerant through the humdity 15 contr ol
conGdrs&UirdSthé 3@ond Risdrpticd heak lgcHatgerdBL y42)asetves las anievaporator. On
(11, 12) can be inverted by the actuation of the
the cOMBES)] WherBe N8t gent 23)vs diaip aleskcbnd tlisorptiorphess sechanger (32,
unit (13). [0018] On the other hand, in the fifth .
42) selveid @He figd ddRURKiSh Cieatrettanpan(1341)4Me isscongrasdspptidn heat
in the humdity control circuit (30, 40) in each
exchuh@eA{32y 4Tl astnddndérdsey ardPhe first adsbipgionheatdexchanger (31, 41)
this solution, each humdity control circuit (30, 40)
serv@ags anevapurkci on 20 nechani sm (34, 44) disposed
therein. When the inversion nmechanism (34, 44) in one )
[00Df] t Rerthdmmotediih the fntrthosolutiving she( ¢dmpresyor jugityddhieean inversion
only the humdity control circuit (30, 40) in the -
mechasiomi 629 disposediithereinohe dhversion mechanismy (27)visr ¢onnggied to the
flow direction of refrigerant. Effects of the -
refrigevamntcironit A55). OCEOHireationnef Pewsefnthe; refidenrannthreughthe humidity
hum dity control unit (11, 12) of the humdity .
controhtiratits <8t 40th ip 2d)) the dumddiey etnved upis Gl J) gan e inverted by the
i ndi vidual |y select whether it performs a .
actustihn of Hiefinveasipo megkrnism (230 dispogedrin Heromrrgispoypit (13).
operation. Therefore, if the humdity 7 .control. uni£4s 44) is
[0078]1, Onztheserhen bandurin dhe Jifttoslvm: i Bversiop Beehagisah 54
roons, each humdity _caontrol unit 1,. can, sel ect
prowieh i the RAEHARY BRI i5F o (0p &P <o Sy ocil Rk B, 12).
hum dj fication operation agcording to th . .
othet; et i 1BIE SOBHIONh Saclk SRRt o0 FIICR) (@0s AL hps, an inversion

ome roons _nLequi

e o P RGP BT 440 oo

humidity contrel units (11, 12) is actuated, only the humidity control circuit (30, 40) in the

associated humidity control unit (11, 12) inverts the flow direction of refrigerant.

Effects of the Invention
[0019] In the present invention, each humidity control unit (11, 12) of the humidity

control system (10) is configured to be able to individually select whether it performs a

dehumidification operation or a humidification operation. Therefore, if the humidity
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5 hum dification, dehum dification operation can be
carried out in the humdity control units- (11, 12)
for supplying air to the roons requiring

dehum dification, while humdification operation can
be carried in the humidity cbntrol units (11, 12) for
supplying air to the roons requiring humdification.

contgorie 9 (;ﬁ I%fglg{pﬁj}lu ﬁ&gﬁc{i&é&%ﬁ{l&f G4l &lrf@féh{ PPmEa5h humidity
cont?ﬁe&n% g]fi ) cﬁ? f)&gﬁm%]\'%ﬁtl &ﬁxeﬁ' t&ede.rhgﬂﬂcﬁﬁt:%tfc{nog)érﬁfonlgr a hmmdlﬁcatlon

assocC provi des a ty contr ol

operﬁ?{g’ﬁ %P%c{réjg%ftgotﬂg %Cﬁ?xgtaé%]% (%glgb EdtiateP REdR)] S]B&Q:‘iﬁc%lly, under a

plura roons |ng to the second

circé‘gét%dfo r\‘:vhzf% NGhe Gortd Sx%ﬁﬁ’ﬁ'é Ot hiRAdifeNEINA YT el %%ersS)requlre

connect ed the refrigerant circuit

hﬁ@fg@ég&ﬂﬁ&h&%ﬁf@%ﬂ‘t QTR DR MeTaifd (R in Blfuali@iB éohtrol units-

r cool e e refrigerant in the refrigerant

(11, CIZB G EW%% raiﬁitoﬂhé @Sdthd req%ﬁ%glgbhﬁfﬂ?&i'ﬁ&atﬁfn W@Hi 18 humidification

or t d bet ween e adsorbents and air can

opelkaﬁoﬁ RGH BRSG@fhied ﬁ?fh%%mﬂft?‘ébﬁ!ﬂrélgurﬁﬁhgﬂc e2) REruppl &r to the

the humdity control units or downsi ze

rooxﬂé”ﬁ: LifiMg ORpbiaf catiéh. t Thérdtbre, 1@corc{1ﬁ§)36]thla Nprekat tibvdrdion, each
sol ution, each humdity control unit (11, 12) operates

hurd1dllt)b<~':9(§n(t‘1'3>‘13 ani 011,113 ka0 pefain ahepdratict aceodiserohd request from the
adsorpti on heat exchangers (31, 32, 41, 42) adsorbs

assoORk&RN roor) WIAEID proMiiel @ Huneidiog h@itrdl%yﬁté@e(ﬂﬂj edrednient for humidity
Therefore, according to the present invention, each

contidlfola phrgpof (domsni t (11, 12) can continuously
produce a dehumidified first air and a humdified

[0020% coAdccriing a0 dhe saebhdi welutidry, sinepthy addveptiint dah extbangess (31, 32,
or second air to the room [0022] Furthernore, in

41, d2x bormentediih ythe esftipeantucitauit((18) c&r?y ailsorbdngs, tthé rdsorbents can be
solution, out of the first and second adsorption heat

efﬁcamba}mgmr(caal,ed B3 theltefrige2int inthe refigechah cindudi (15). /5 a result, the
25 first air serves as an evaporator and the other for

amduntovitys vapor hensfecahiztegen the pdassbeats and ajisadn drgreased, thereby

- Therefore, in the adsorption heat exchanger &31 32

promdmgdfezyhas@dvpﬂ@ra@n@m of dhyeapumidir contrad yadts od eh?) py downsized
cool ed the refrigerant in the refrigerant circuit

hungidity CQW%‘W&'@&&@ t he adsorption of water vapor | n
the air on the adsorbent. On the other hand, int

[0024ds obpthe Shirth sakutien.cargh gumidity contel umt (114=21;2) sOé’Fqugna@tcheS 50
a condenser, the adsqrbent js he

thatrqueaf dbe First andh seaead pdsarptinny best exg %ﬁr§ ?%/11# #1499 aitarls water
t he_desorp |on of wate from.the adsorbent

vapaBhis GhebhE BOPRFTREED HHEPTpiee SRARring 0o e Fiscah vntion, cach

hunglcrl]l?y %gl?t(l?Orlplgl‘lllg r(11 10f12) can continuously produce a dehumidified first air and a

humidified second air and continuously supply the obtained first or second air to the room.

[0022] Furthermore, in each humidity control unit (11, 12) in the third solution, out of
the first and second adsorption heat exchangers (31, 32, 41, 42), one for dehumidifying the
first air serves as an evaporator and the other for humidifying the second air serves as a
condenser. Therefore, in the adsorption heat exchanger (31, 32, 41, 42) serving as an

evaporator, the adsorbent is cooled by the refrigerant in the refrigerant circuit (15) to
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5 water vapor on the adsorbent and desorption of water
vapor fromthe adsorbent can be pronoted, which

provi des enhanced perfornmance of the humdity control
units (11, 12) or downsized humdity control units
(11, 12). [0023] In the fourdh solution, the inversion
mechani sm (22) disposed in the conpressor. wunit (13)

' t | I 88K BeHt. Omtheldthdrhend, in th
prom BB isbiBion bEWaldh L i hedls SPRERARITA. O R e

| PV SERMIRCH astidenter 2B alisbrbei is heated

adso‘@@?}%flé%gg%éﬁﬁe{rrﬁ%if%’, l42’\/\/i t)chi ngg%? the flow diar eéti on

by tﬁé é'fﬁg&jaﬂteﬁﬂﬁé rdfRgbhft rmitdi 5y toChdhicRd thel deSstiption 0Bater vapor
Of ssocliated wth node switching is inplenented.

frord QR £fs0Ftent. FREREGE NEEcbRIANS BE Pe&Bht inventidal both, thé hdsorption of
nunber of parts disposed 1n the refrigerant circuit

watdriabof 3R (e aliofbdtit 286 .desotpiieh op adr daporfisinblki ddsedient can be
hum'dity control system (10). 15 [0024] Furthernore,
protht8d) WHieh prRAdIRANRYCE Pedfd@)ants ofitHelainsidityvcortrad units (11, 12) or
relatively high frequency and therefore has a high
dowB@i%éckHﬁlhicﬁtﬁc@ﬁtr&aiﬁﬂkm,ﬂm.ses- To cope with this, in
the fourth solution, the inversion nmechanism (22) is
[0025] S PRS®E fowrtd fuenmiemoasionthéchbdisyn (2) gispdselt e $het gompressor-
be installed outside the house. Therefore, according
unitt(@3} heveRs aeidwidiveetidr ofirefrigarmtiihedl the thumiditys eantrol circuits (30,
produced in association with the actuation of the )
40).| IAWRh&i wordsEmhaniitinthe 20vefLa) meaanizm 22iiddaE: cqraogespr pait (13),
the fifth solution, an inversion mechanism (34, 44) is
switdhspgosfethei flove atiteciodn bfieefrigemantlint shechurmidity epnfrok cirquits (30, 40)
12). Therefore, the flow direction of refrigerant in
assdcimed withdiode svairdhing i implementedo Thaefore.naeegeging to the present
hum dity control unit (11, 12) can be individual l .
inventioncthe chuntber pf pars dispossat dul thehvedrigsrant %@Ha(hﬁ)s?ﬁn(%%{mmmlzed’
44) . Consequently, according to the present 25
whitinprervides a, simaplified hvnrigity eonsial systert ki) rode can be set
for each humidity control unit (11, 12). Eri. f . hich
[002s c Fusthermeres ftheyinyarsie mechamign gP2] 1§ gétvalf #YlghPefe]f“V%‘y 18
a refrigerant circuit diagram show n schemati c

frequerayangt Gersfore 2eh a el RSRUY B FYAR RAt<RC L6 LOPh Yt dhis in the
oo b R SRS 3L RSBl S5 R BB (19 ver
eRE5) ot R LET S LS AT s Bih 81 st vnin,
trouﬁali]ees \Iriltlsj)}/l\olsiseosfprgc@h{ceg ?19 assgcizraﬁofnr \Izvgﬁ %haenz}cttilaﬁog of ﬁm%‘%Hx‘?erBBH $hechanism
(22) can be avoided.

[0025] In the fifth solution, an inversion mechanism (34, 44) is disposed in each of the
humidity control units (11, 12). Therefore, the flow direction of refrigerant in the humidity
control circuit (30, 40) in each humidity control unit (11, 12) can be individually selected
by the associated inversion mechanism (34, 44). Consequently, according to the present

invention, the timing to switch the mode can be set for each humidity control unit (11, 12).

Brief Description of Drawings
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[Fig. 2] Figure 2 is a refrigerant circuit diagram
showi ng the schematic structure of the humdity
control system according to Enbodi nent 1 and the
behavi or thereof when both the humdity control units
are during hunidification operation, wherein Figure 2A
shows the flows of air and refrigerant in a first node

[Oﬂﬁigr ﬁi%qg%{ Gt ?héjé(\’?efﬁgﬁaﬁ‘é %%it QfaoPirh ljﬁ'@ing récgchemanc structure of .

IN a Seco Figure 3 is a

a hinfififd O&1FA tsyé‘{#rﬁ %Eédr%ﬁ%fﬁg Eﬁmoﬁﬂl‘i’é’fﬁ 'T gmH hie BHAG¥R iHeeof when both

structure. dity control system according

the ﬁnﬁﬁ?%gh %ltg'al%%lhg QeRGRRYEQfioh BE&r8Rn, WHRRin Fid@re 1A shows

rst |ty controf unit iIs during dehum dification

the ge@g %&f' E H'Q?fg@ﬁnﬁ RCH st TAOHE At ]\9}\’1’%&%%3 Showd itk figws of air and

uring I'cation operatl on, erein Figure 3A

reﬁ%ommtg@cg@ﬁlb@y\s of air and refri gerant in a first
de and Figure 3B shows the flows of air and

ref r ipgenatigird 23s 8 96RReraiPeiecuit dihgamAdholvigithe séhdnfati® structure
perspective view showng the structure of the humdity

of tl?é’ﬁﬁrﬁﬂhty ld:Bhtfroll $stEiRabaaipt to EmbddifentS] arfd @6 behdvior thereof when
lustrates plan, left side and right side views

botHS HﬁV\hlﬁﬁldﬁ c%Qtr&C@ﬁﬁ&hb Qusihp Uebdidi€icatior Bgerition, dvlteyein Figure 2A
contr ol unlt in Enbodinent 1. [Fig. 6] Figure 6

showb kHesfldved @lsalﬁﬁ’fdﬁl&ﬁrggeeam il firdt efiddesind &Figuel 2Bi shbivs shedbows of air
views of the humdity control unit in Enbodi nent 1,

and $éfoigkragt inhesetdrdshodeode of the dehumi dification
operation. [Fig. 7] Figure 7 illustrates schematic
pl an[Fig.e¥ Figireld inadefrigghunt sirast dingram diowiigthe38hematic structure,
hum dity control unit in Enbodi ment 1, show ng the

of telamidlitywdetralfsystam atebudingliof Erobadimant ogret dieibohaviprthgreof when
8] Figure 8 illustrates schematic plan, |eft side and

the riirgh husiidlty ¢omvel wfit tiheluting dnhmddnﬁyar@cumop@ml@mmdu the second
Enbodi nent 1, showing the first node of the

huntidity ¢pftrdlatriibs duspngr burhigHicafion gpeg}ior; yhereingFigure 3A shows the
illustrates schematic plan, left side and right si

flows efagirgidtiefiigerdnting @i fisst canderasid Fighee 3B SEPrWégh‘?r@ﬁt’VS 1of air and
showi ng the second node of the humdification 5

refriggeani iy opcond mode.

[Fig. 4] Figure 4 is a perspective view showing the structure of the humidity
control unit in Embodiment 1.

[Fig. 5] Figure 5 illustrates plan, left side and right side views showing a
schematic structure of the humidity control unit in Embodiment 1.

[Fig. 6] Figure 6 illustrates schematic plan, left side and right side views of the
humidity control unit in Embodiment 1, showing the first mode of the dehumidification
operation.

[Fig. 7] Figure 7 illustrates schematic plan, left side and right side views of the
humidity control unit in Embodiment 1, showing the second mode of the dehumidification
operation.

[Fig. 8] Figure 8 illustrates schematic plan, left side and right side views of the
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[Fig. 10] Figure 10 illustrates schematic plan, |eft
side and right side views of the humdity control
unit in Mdification 1 of Enbodi ment 1, show ng a
first node of a dehum dification operation. [Fig. 11]
Figure 11 illustrates schemat@c plan, left side and
right side views of the 10 humdity control unit in
) £ el boaRRGk MeRhovingSRe iSO de &M Himfification
hun%@g}t &%&ﬁgeﬁ{&m&ld? I cation ope(r)atnlgon. [Fig. 12] Figure
Il lustrates schematic plan, left side and right
Opex:shﬁ(c)flé' views of the humdity control unit in

Modi [%'i%g @gniF?hré oG 1u Qi cABRkticl plas R it ahd #igIRtsiddw8ws of the
of a hu ification operation. 15 [Fig. 13] Figure 13

hurdidib 840t @it Sk FeRIdiBem! Bholvitiet thé isé@nanflodd @hthedivdedification
views of the humdity control unit in Mdification 2
opelg{iogrrbodi ment 1, showi ng a second node of the
hum di fication operation. [Fig. 14] Figure 14
T ystg. QDFFigﬁﬁehﬂﬁﬂhkﬁat@é @hemb€d plas) 198 shiRchndiright sidé dzws of the
views of the humdity control unit in Mdification 3
hun@ditEebsed] et inl Mdedhfodiog 1 of Exbvdim@adel , showing?@ first mode of a
dehum dification operation. [Fig. 15] Figure 15
dehimhldidatioh eperaibienati ¢ plan, left side and right side
views of the humdity control unit in Mdification 3
of HFindilBizurelll Shewatagschematiopldnipfiaidefand right side views of the
hum dification operation. [Fig. 16] Figure 16 -
huniidlity edntal eait S Modficatiopl laot, Embédimendl, showing ayktcosd dwde of the
views of the 25 humdity control unit in Mdification
dehdmififiéatibodperation.1, showi ng a second node of a
dehum di fication operation. [Fig. 17] Figure 17
i || yFig d2eBigeohBhilistatps sohemk¢ plag; g8 sidechngiright side qiews of the
views of the 11 humdity control unit in Mdification
hum{dityf cEntbaldinveft Modifi¢atiah iy of Eneboglimdenipbeshofving a first mode of 2
hum di fication operation. [Fig. 18] Figure 18 is a
hunidifficitgsy epsrationr cui t di agr am showi ng a schematic
structure. of a humdity control system according to
b oigrdal Fizusmtd fNetwensrnntie Rlands siscind rish Sils viaves of the
hum dity control units are_ during dehum dificati og
humjg,@f 8e0te uniifia p@qqﬁq:thr%oﬁ@mbodlmem 1, showing a second mode of the

humidification operation. '

[Fig. 14] Figure 14 illustrates schematic plan, left side and right side views of the
humidity control unit in Modification 3 of Embodiment 1, showing a second mode of a
dehumidification operation.

[Fig. 15] Figure 15 illustrates schematic plan, left side and right side views of the
humidity control unit in Modification 3 of Embodiment 1, showing a second mode of a
humidification operation.

[Fig. 16] Figure 16 illustrates schematic plan, left side and right side views of the
humidity control unit in Modification 4 of Embodiment 1, showing a second mode of &

dehumidification operation.

[Fig. 17] Figure 17 illustrates schematic plan, left side and right side views of the
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shows the flows of air and refrigerant in a first node
and Figure 18B shows the flows of air. and
refrigerant in a second node. [Fig. 19] Figure 19 is a
refrigerant circuit diagram show ng the schenmatic
structure of the humdity cohtrol systemaccording to
Enbodi nrent 2 and the behavior 10 thereof when both

' bofliuhf i i ing, RN REd sRbhdfode of
hun%%glr g%ﬁgﬂ,umvf\ﬁg?g%%lgl&?tgﬁlr‘ie%ii%k?ogﬁgﬁv\gﬂt he fl 0\%15 of air ofeora

hunﬁ‘c?}]ﬁ s deekidpt in a first node and Figure 19B shows
t eC f|n0\% olf air and refrigerant in a second node.

[ Fi 9Fi2QR) Fightd 18 R defi &ﬁfrhﬁﬁaﬁgﬁanﬁmﬁh a dil@gtalidstructure
ShO\%[Vi }1% tLeggchematig gs?trrugtrure of the hun'c1g dity

of aORMGARY BB AsRECRLHIdNY {OERBE@EHIcHEDand tifBetakfor thereof when
behavior 15 fhereof when the first humdity control

bottHRk huln$difiuddnfie] Gakuimr divfiheadhugfidifisaion dpefatidngwhérein Figure 18A
second humdity control unit is during hum dification

shoRPBIeFovADS alrfind reféibbrati B RrsPrhodd dddRipared$Bshbestie flows of air.
plan, left side and right side views of a humdity

and e&ikE@ht iWnl secdrd mode0di ment 3, showi ng a first node of
a dehum dification operation. 20 [Fig. 22] Figure 22
i || ygig algsSFipahemat isca pefiyerdnefdircsit diagan shahing stheleschematic
views of the humdity control unit in Enbodi nent 3,
strusthab ) theah®aidity cconade systerh ecatdingnio dEhboditieon? and the behavior
operation. [Fig. 23] Figure 23 illustrates schematic )
therpdfawhen ladfth tisi lleniditg conteditunsts dee duriengshuofidificatiorheperationy wherein
control unit in Enbodinent 3, showng a first node of
Figure RO sibtvs deetfioows of26r andeefrigemnt in]afingt madg arl Kignee 19B shows the
illustrates schematic plan, left side and right side
flowsi of\air apfl refigerantimi aiecgndmade.ol unit in Enbodi ment 3,
showi ng a second node of the humdification 12 )
operl&ig. o] Eigureadfit ison rofrigeené reitsuis dipgrama skowingothy schematic
10 hum dity control system 5 11 first humdity )
strugtyre pHtheuhamidity epatroh aysiemiagrergingolet Embodiment 27and the behavior

thereof when the first humidity control unit is during dehumidification operation and the
second humidity control unit is during humidification operation.

[Fig. 21] Figure 21 illustrates schematic plan, left side and right side views of a
humidity control unit in Embodiment 3, showing a first mode of a dehumidiﬁcatidn
operation.

[Fig. 22] Figure 22 illustrates schematic plan, left side and right side views of the
humidity control unit in Embodiment 3, showing a second mode of the dehumidification
operation.

[Fig. 23] Figure 23 illustrates schematic plan, left side and right side views of the
humidity control unit in Embodiment 3, showing a first mode of a humidification
operation.

[Fig. 24] Figure 24 illustrates schematic plan, left side and right side views of the

humidity control unit in Embodiment 3, showing a second mode of the humidification
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13 outdoor unit (conpressor unit) 15 refrigerant
circuit 22 outdoor four-way selector valve (inversion
mechani sm) 10 30 humidity control circuit 31 first
adsor pti on heat exchanger 32 second adsorption heat
exchanger 33 not or - oper at ed E&pansion val ve (expansion
mechani sm 34 hum dity control four-way selector valve
opefdiiger si on mechani sm) 15 40 humidity control circuit
41 first adsorption heat exchanger 42 second
adsor pti on heat exchanger 43 notor-operated expansion
val ve (expansi on nechanism 44 hum dity contro

Exﬂ%’it’b%f}iﬁ}e@z@é%m\é@l&/e (i nversion nmechanisn) 20 Best
Mode for rrying Qut the Invention [0028] Enbodi ments

[0027] th@ PnRgRdty édhRNtysti Wi | | be described bel ow in
detail with reference to the drawi ngs. Note that the

fol I pwi ngirsrHedipadSrotgit Pref erred exanples in
nature and not intended to limt the scope,

appl 1T at ise@sdaiuehigisecaitrol tigit i nventi on. 25 [0029]
<<Enbodi nent 1 of the Invention A description is given

of Endodioieddor dnid{cobdpeesstvgii)i on. This enbodi ment is a
hum dity control system (10) for supplying

humi 18 t y-refoipefant ieghitai r to rooms. 13 [0030] <Ceneral
Structure of Humdity Control Systenr As shown in

Fi gu22 1,outdver faurivelytsgleconbaloe (iayatiemniebBinismg| udes a
first humdity control unit (11), a second humdity
cont3®| Wnintidifd@nt@hdirart out door unit (13) serving as
a conpressor unit. In the humdity control system
(10)31 a reftradgenption heat exchanggrl5) is forned by 5
connecting the two humdity control units (11, 12) to
t he 32 nglsecandtadsmptiemheat ¢4@dangdot e t hat the nunber of
hum dity control units (11, 12) connected to the

out d¥br  umotpr-ppaytedaypansion valve (expansion mechanism)

34  humidity control four-way selector valve (inversion mechanism)
40  humidity control circuit

41 first adsorption heat exchanger

42  second adsorption heat exchanger

43  motor-operated expansion valve (expansion mechanism)

44 humidity control four-way selector valve (inversion mechanism)

Best Mode for Carrying Out the Invention

[0028] Embodiments of the present invention will be described below in detail with
reference to the drawings. Note that the following embodiments are preferred examples in
nature and not intended to limit the scope, applications and use of the invention.

[0029] <<Embodiment 1 of the Invention>>

A description is given of Embodiment 1 of the invention. This embodiment is a

humidity control system (10) for supplying humidity-controlled air to rooms.
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three or nore. [0031] The first humdity control unit
(11) and the second humdity control unit (12)
contain their respective hunmidity control circuits
(30, 40). The details of the humdity 10 contro
units (11, 12) wll be descrﬁ%ed | ater. [0032] The
hum dity control circuit %@g in each humdity
[0039b nt¥G@xdnerahiStrugtute of Bmidiy Cophip) Sﬂﬁ@@P simlarly.
Specifically, each humdity control circuit (30, 40) .
i s pgrsoshiowmdnigure 1t the humidippeonsol Resigm §10HBslYdess2 ﬁrﬁhumldlty
32, 41, 42), two shut-off valves (35, 36, 45, .46) and,
contepl ugltr(gl)eaﬁm@dl@p“édlé}t ctrek paih 6120 and an gutdogrunityGh3) serving as a
serving as an expansi on mechanism |n 15 each_ huni. g%
comprsagor ghitchnythe humyddty coragl, syaﬂelim (RQ} agEiiEeTent Cl{P&‘Pt\Kégg(léﬁo ed by
45) is disposed at one end a_second shut - of

connggling:the g0 hneydifscamrebesisdl btut) frthsisigle @igoor pﬂmft(h%)r Note that
in each hum dity control circuit %30 ih% the fi Qéi b
the ppalonr i hyrnisiga £onssed Rt b1, A4 conpested (t dhe,piitdoorgpt Uk gay be

expansi on val ve (33, 43) and the second adsorption
thre¢,@morex changer (32, 42) are arranged in order from

fo0sgho T By Bepadifagontips i A7) sl Shend e éeﬁo%?r%l it (12)
contgicRlieeRey e LA CanLrra S 4 %@ gegiy Syt Bumiaiy
comﬁf'églfﬁféﬁﬁhémﬁ%%é 41847 or go- number of fins. Each

0053 o i oo fOE ARRREN AL i Pash i bohB, Bk gy 12 s
contléﬁﬂx?&l flﬁfﬁooﬁ%\m a?lgsclaalézu t 1@1%6 ic(r)régol ?%g%( OT[?%A %an‘agﬂired with
two 3B ek Sxlnbng B 31, 3 ‘%3&3? o vg?“m%?é ¥, 46 ad
smgiehﬁlotoql{)gzgpa?{d 97{1{391%' ) | SErV F )é)gl]t%oﬁ §nechamsm. In

connect ort 14

eackpﬂurﬁfaﬁ?r%gﬁﬁ@%rc(}ﬁgfﬂ %z asﬁjsteﬁﬁ@ 'bﬁ\%!h)ée(l*:s 3 1§Hﬁlposed at one end

connec uction side to the secon por t

and E@?cdﬁﬁtsﬂﬁﬁBffva% (3\@3’46§ & BefREd X@tha St 2d. FhRferd éa@h humidity

e outdoor four-way selector valve (i 2)

con&ﬂ%fc%he@ﬂt Tyelt gl @Bﬁﬁétﬁcﬁﬁhﬁt RR&hdnQert (38, 1Y, She motor—operated

ut-of f val ves (35, the humdity control

ex zﬁis[dﬁWaﬁv% (@3 043)439)1 theQ%cérmead@Inkﬂﬂbn Raat@xchidnger (B2) 42) apodirranged in
p
of the 5 outddor four- way selector valve (22) is

ordes Frone He Gl st IHaRUARaRE 138, 46P1vARed tHResefindshut-off tvalve (36, 46).
second shut-off valves (36, 46) of the humidity

[0033)nt TR fifsh bAd sécond 3@sorfibn heat exchangers (31, 32, 41, 42) in the humidity

control circuits (30, 40) are all cross fin type fin-and-tube heat exchanges composed of a
heat exchanger tube and a large number of fins. Each adsorption heat exchanger (31, 32, 41,
42) has an adsorbent carried on the fin surfaces. Adsorbents used include zeolite and silica
gel.

[0034] The outdoor unit (13) contains an outdoor circuit (20). The outdoor circuit (20) is

provided with a compressor (21) and an outdoor four-way selector valve (22). In the

outdoor circuit (20), the compressor (21) is connected at its discharge side to the first port
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[ 0035] The outdoor four-way selector valve (22)
sw tches between a first position in which the first
and third ports conmuni cate with each other and the
second and fourth ports comunicate with each other
(the position shown in Figur# 1A) and a second 10
position in which the first and fourth ports
of tHeOSTHALYr FaECwHY Eéremlx%t(h%m%&rﬁ@&e@ gCiRNdictian side b i second
ports comunicate with each other (the position shown
port! dF 1fié GUidBor Blur-waySselRtdr dahke (22)!'FHeatird PofiCéfOthe \vatdoer four-way
(22) constitutes an inversion mechanismfor inverting
selebtBevalld @ue)dk cekidcRaA tﬁlfougl@fcbhﬁh@ﬁéﬁlbiﬂe@ t@tle filRestitaitivdlyes (35,
control circuits (30, 40). [0036] <Structure of
45) Panhd himidignddndtol Whtdir (@0, F0ie Or tet omedharl; drdfourth port of the
hum dity control units (11, 12) are described with )
outdodf EhRRGE sdléttdr GvEe@2¥ inbshrected hkrodgls etheptomiection pipes to the
given here only of the structure of the first humdity
secoRdRhGOHT wilives (35.146) df e Huntidity bortradicirpuiesgB0,r49). uni t
(11) and the second humdity control unit (12) have
[0035)e TBlamButEbsu Cdugwery dbdcerrtinhte (A2 stviichevibetgedrer firstupesition in
here, "upper", "lower", "left", "right", "front",
whi¢h der first and thieh bdrtsabeiibinsicatedwith eedhepthenand the second and fourth
directionalities when the 20 humdity control units
port§ kbmnhficae evithi eaehd ofhen fthe npdsitomt shova0 87 Figrine 1fA)rand a second
hum dity control unit (11) includes a casing (50). The
positias iim gvhi&0he forsnarg fosrth perth woingiunjcatsowith sacke pther prd the second
(30, 40). [0038] The casing (50) is forned in a_,
and ghiad | pomnte i epimtmusfibage twithh eachecthan bt apositignashowneisi Piggre 1B). The
shape. The front surface of the casing (50) has an, .
outdeph fnstwaypsshictny vabe)(2dpeomsiifntes an|1[YRISISN drecharysty e inyerking the
thereof and an air supply opening (52) open in a |eft
flove digrstipn of rafi geranidn el the humeidits gontiql cirgiits 39. 40e casi ng
(50) has an qutdoor air suction opening (51) open in a
[0036] g heStspciere of ShimidighComteqldgitand an i ndoor air suction
opening_(53) open_in a left sjide position thereof.. 15
[ 003Bhe Frisbanchirspnd huraidityrcopfigl %@i(ig 13 e5e ﬁsf‘s%fd?‘%f‘i Yﬁﬂ&é reference

o S USRS BRSS9, oG OGRS T
conieplanit Gt 160 ess PGyt contBR AR 617 fad 3 i0epud oS Gl wnit
s RS 80 ORI N S, D e
B R T
hunf Bl A, PR Vieh@R o Y communi cates with

[0037] The first humidity control unit (11) includes a casing (50). The casing (50)

contains the humidity control circuit (30, 40).

[0038] The casing (50) is formed in a small-height, flattish, rectangular parallelepiped
shape. The front surface of the casing (50) has an exhaust opening (54) open in a right side
position thereof and an air supply opening (52) open in a left side position thereof. The rear

surface of the casing (50) has an outdoor air suction opening (51) open in a right side

position thereof and an indoor air suction opening (53) open in a left side position thereof.
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t hrough the air supply opening (52). [0040] The rear
space in the casing (50) is divided fromleft to right
into three spaces. Qut of the three spaces, the
right-side space is divided fromtop to bottominto
two spaces. 10 The upper sph2e constitutes an upper
ri ght passage (61) and the | ower space constitutes a

[00392W8Thé_ 9Bt spABS §OME chfirg (507 hediviie ﬁntbit%tsgms,saﬂ@m(s@aae and a
conmuni cates with the exhaust passage (65). The | ower

rear’spSd¥ TRE$RA0SpcE 7 tHeQUATMBi(SALiS FurlHy: @inghed fiemAeft 49 @ight into two
air suction ‘opening (51) with the outside of the

spadeSO0ht diBe YA &padek, Ot rigBe SRGE féifrk) arteithabfipabpe (63)i @ldtthe left
passage (62) constitute an outdoor side passage
spa@%ﬁﬁ@hﬁ@ir'sﬁ?%mﬂp%‘sag@ 66 UTIed €ichaldéy pabdape P68 cdntaid’y dnhexhaust fan
ot her hand, e left-side space is divided fromtop to
(81 )eidtcdfnhuticatds\Woith the@tiide offiBe tpREthraRAdke exhasstidpeiiag (54). The
an upper |eft passage (63) and the | ower space
air SHPBL pdskieers66) taitdhs hiehir sapplgage ($54nd cohmnuigmes with tthe room
passage (63) communicates with the air supply passage
throfigifhe althwippBveningfi§2)passage (64) communi cates through
the indoor air suction opening (53) with the room .
[004e Thpesar spdce ipalssegme(G8) isdistidet drdnobeft td Bkt ipwstheagespaces.
20 (64) constitute a room si de passage conmruni cati ng
Outwifttlre thhee spaces) the Gipht}idOspacefis diveled fame top tdibpitdwdntor e spaces.
left to right, of the rear space in the casing (50),
Thetuppensidé eonspiises arsuptiev rigbtipdssage (bl band the lewerr spacg constitutes a
the spaces, divided fromfront to rear, of the mddle
lowempeglht, paskagef (63ht Thei depes pight pessageiGlo comunyriigaes with the exhaust
adsor pti on heat exchanger (31) and the rear-side ]
passage £€d)c Bhe kiwes right passegm$2h aemmpnicetes Hargugle theraydpor air suction
(32). The first 25 adsorption heat exchanger (S%and .
opening (8B cwithiths eutsidstaf dhe 1oemt Tog uRRETgight passage fd) Midthe dpwer right
in a substantially horizontal position to further )
pasyEgi (B2) { PS8 eBidPal iidfy PERess cfarBuNIEstEg (gL (the outside
bottom_ 16 LOO42] E@gg of two partitj 3 pl at es .
aumgsbee 5 DR etes B Sakc55rsids Fecs AsTNIed S Faroih oo into two
to ight is provided with four qn-off d ers
spages1 The)uppen gBiT SOSTGHSCRn BRPE U PRESIES Uht) A fhe jogper space

conPS e RELEhal D, e R S0 RS i
i 5. 5000 035 (RO IGH SR gy i ndoor i
e RS ST G FRTS h SPER ahy5g pse
(64) constitute a room side passage communicating with the room.

[0041] Out of the spaces, divided from left to right, of the rear space in the casing (50),
the middle space is divided from front to rear. Out of the spaces, divided from front to rear,
of the middle space, the front-side space contains the first adsorption heat exchanger (31)
and the rear-side space contains the second adsorption heat exchanger (32). The first
adsorption heat exchanger (31) and the second adsorption heat exchanger (32) are placed

in a substantially horizontal position to further divide the spaces containing themselves

from top to bottom.
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i nterrupts comuni cati on between the space | ocated
above the first adsorption heat exchanger (31) and
t he upper right passage (61). The second upper right
danper (72) provides and interrupts comruni cation
bet ween t he space above the Hcond adsorption 10 heat
exchanger (32) and the upper right passage (61). The
[0042] " SEadhRivo Pagiifondateedividtd) the pee\spatesin direccasing ¢50)fpers lefi to
comuni cati on between the space | ocated bel ow t he
right isfpEbvidedioan phiron-dfedimpots (ARTEr (31) and the | ower
ri ght passage (62). The second | ower right danper '
[004374) TR Qrﬁﬁq&rﬁﬁﬂtﬂenﬁgﬁrmt@mmm mavided vt adiast wpper right
space bel ow the second adsorption heat exchanger (32)
darrpel(t1hand @wecondiwgtr pelssagpe ¢2) juxiiposéduvdactyiothen ppd the lower
part of the left partition plate is provided with a )
partf thegbf ip peovidedf Wit anfiest lovétS)ghardhnzgpes dZHnanduppesondelower right
danper (76) juxtaposed to each other and the | ower )
damper (74)t usrapodedi 9 @chvithierd The tiirstaupper gight dmmpen EFl) provides and
danper (77) and a second |ower |eft danper (78) i
intejruptsapmemdnicaticabhtveehethe spaes lodatedf pbaxe thep8rst| adserption heat
danmper (75) is turned open, the upper |eft passage
exchi®i@pr ¢3handi thatuppeniight parsagspéido Eg‘t second appotk righiedamper (72)
first adsorption heat 20 exchanger (31). Wen the )
prowidevd inspmwpts spmmimigatien (breyeen dhe sparecebope the perond adsorption
upper |left passage (63) conmuni cates with the space
heat oxchengrrdBalend the uppevAahiarrsergst bh Fsalirst L%ﬁaw@é famper (73)
(32). Wen the first |ower |eft danper (77) is. turned .
provigen andhiterowdy qOETRUNIGAIOR o Beiween ) the ofAthi lesated ‘?fﬁli‘t"rﬁ the first

the space | ocated bel ow the first adsorpiiop heat .
adserptia hgelr excBTEeT (o AHbe Levsariteht soesnes BR). thmipepnd Jayyer right
is turned gpen,_ the |ower |eft 25 passag

dampsrURITTRYIGES R TS PRIRBOR GO BERE e CRE ol dhe second
B o b BT SRS b Ty o P 2

10084 % 6 Sipey RithaR cheel R A PSR S e st pegh lpf darmper
s LS BB G U RS Gt v
el 0 g T R g A g 7
o T P P B aon 80 e i, e vope
1eﬂg§ag§%%%! (gé?ick@@%&@\%ﬁﬁ ftﬁégéﬁ%c%ol\?gm@ b tHeOfirst adsorption heat
exchanger (31). When the second upper left damper (76) is turned open, the upper left
passage (63) communicates with the space located above the second adsorption heat
exchanger (32). When the first lower left damper (77) is turned open, the lower left
passage (64) communicates with the space located below the first adsorption heat
exchanger (31). When the second lower left damper (78) is turned open, the lower left

passage (64) communicates with the space located below the second adsorption heat

exchanger (32).

[0045] - Operational Behavior -
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in Figure 3, it is possible that one of the first
hum dity control unit (11) and the second humdity
control unit (12) performs a dehum dification
operation and the other perfornms a humdification
operation. Note that Figure W shows a state that the
first humdity control 10 unit (11) perforns a
dehugifé beat hehidap doatrbosystad (10)cemhdamnddity abstidlyunit (11, 12)
control unit (12) "perforns a humdification
can SRS RE] yYer fol AdiehumBE R @atioaloperati bl Bhdla hitmidifitatioh operation.
Systenr As shown in Figures 1 to 3, whether each
[004W ™M Shdc¥FicaOnt ds0dhowi b Higvre 11 Bpthi the dissti Ingnidity control unit (11) and.
dehum di fication operation or during humdification _
the CREsRL iHRMidity econebl hvghy @Md) cad Cperforfil a) detinidification operation.
alternately repeats a first node and a second node.
AltdrRARly, b stwn inlRegdre 2sbothdsefiref hunhidity ebmtiaj@niit1) and the second
circuit (15) is described with reference to Figures
hundidity ht@NdnidA12)lcan phdorfn & dtmitifieationvpentivuobiterhdivelyaay shown
sel ector valve (22) is set to the first position.
in Fgure ey, isipossible thatnord ¢fythe dinstrioimidity contre yi0(11)1epd die second
the humdity control wunits (11, 12), the first
hunddsp cqiticdnnhéh) rexhan geeburhi@ification operetien ang the other performs a
condensers and the 20 second adsorption heat .
hunedificamere operdtds, N2y thee Figuad showpersate that theHrsyhumidity control
Specifically, refrigerant discharged fromthe, )
unito@ipperfeors o debpmidiisasiont qpetatigh and he ssgerbbymidiy copggl unit (12)
sel ector valve (22) and is introduced into the
perfooms dhumidibenationloperationi ts (30, 40) of the humidity
control units (11, 12) at their respective first
[004Hut <Bthavier of dbmngidy Contyl SyplsE> | ows of refrigerant

i'ntroduced into the humdity control circuifs. , A0, .
ent eAsshevipE Fighies 148 owhetheicash QP“%@E-%%’?&Si ng ég’ léll)L> during
and rel ease heat therein to@,gecoma conden

dehupadifieation: opgEriion P i WRING SUMIUREHIRRETOR, ﬁlg%if,ﬂjggm circuit (15)
steH4Ty A RTTR AT BFUEIAB S ur o | s appl | ed 10 o

1005 F15C 1B mEF O O e EHGUT AL )31 ST e gt fefbrence 10
R g B R e BRI SRR AR B g 0 s
el RSP B RS R 0 6 S BRORARR conco
oS3, T el 0,k 0Pt 08 PSERSH @R wd e
coBRERLERR RO 58 0 S5 B adsot o on anc

[00FYPPRL3LiR8a1y 1 thGerARC A0 ARG RN R cMRFHessBX B PERES through the
outdoor four-way selector valve (22) and is introduced into the humidity control circuits
(30, 40) of the humidity control units (11, 12) atltheir respective first shut-off valves (35,
45). The flows of refrigerant introduced into the humidity control circuits (30, 40) enter the
first adsorption heat exchangers (31, 41) and release heat therein to become condensed. In

each first adsorption heat exchanger (31, 41), moisture is desorbed from the adsorbent

heated by the refrigerant and the desorbed moisture is applied to a second air. The flows of
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(32, 42) in the humdity control circuits (30, 40)
neet and the conbi ned fl ow passes through the outdoor
four-way sel ector valve (22), is sucked into the
conpressor (12) and conpressed therein. 10 [0050]
Next, the second mode of thel&efrigerant circuit (15)
is described with reference to Figures 1B, 2B and 3B.
refribfrahth BorRREQAinTRHEE first hAsarpliclo Deatl Oxuhageys §81,e4X)oare reduced in
valve (22) is set to the second position. Further, in
preshite duHRE Pabdhos MbhgH 1l MmbtsioperaRd, exphsiaf valves (A3id3) tapd then
control "units (11, 12), the second adsorption heat _
intrNENPREETE seeohd ARYrpEet Yeat ascleapels (3Er42). laredch keeohd rdgorption
adsor pti on heat exchangers (31, 41) serve as
heate¥a@RRK gk (B3, 425 rhé1tbde inSpefirst higalk | adsorbed rongthe aavtsorbent and the
di scharged fromthe conpressor (21) passes through the
refrigefafioked Bet of@isaptiecpodusedl dueing2By nenistuiesadserption aoé ghereby
into the humdity control circuits (30, 40) of the
evapvatedliThe o oiefrigeirdrs efdroratd®jn tite sehend adsemtiovthegicexchangers,
second shut-off valves (36, 46). The flows of
(32,1 4%)r inge aimiiding reontralecirduits (30,n¢0)hmeetdand theoermlgiped flow passes
circuits (30, 40) enter the second adsorption heat
throexc trengedeor (B&:-waP selactor vaivedd, issutkedhistostha compirseasrd2) and
condensed. 20 In each second adsorption heat exchanger
compBRseddtByreimoi sture is desorbed fromthe adsorbents
heated by the refrigerant and the desorbed noisture is
(00503 p| Next, the secorslcmnde af the refTigerant eipgnioflS) & dgsgidpeshpith reference
condensed in the second adsorption heat exchangers

to Fi@@es UB)2Bansd 3B daubesecond prodedhe eutdaps iyr-pay ssigetor valve (22) is
t hrough the notor-operated expansi on_val ves 4'?@ ?ﬁ? humidi

set tgribe sdeend pesition) Feether, it Behpmidity eqntiol §169%Tlsi(%) o gf the humidity
exchangers (31, 41). In each first 25 a?gor&&i on heat d

contaglcwnitigal, {B1tbe sagond agrarptionhyal exchangers (34.,42) gerve as condensers
adsor bed on the adsorbent an the refrigerant takes

s TS SaEioR T Are pBaAh PG o REPRGTSEur o
adsorption_and . .there evaparates. The flo of

1003 1 Pl Sl ot SpiEsFaR GBChRFEEH M (G oML (20, PR (gpeh the

xchangers (31, 4 L.t he .hun dity, cont.r A i .

outoss gy Rt R AR FRE S urfleg ool cireits
t t door. . f our - el.ector_val.v 2 j €

(305 457 s it epsa i Wpe e Rt le rosBpE ARG valves G

052] As.describe bove., . | b 1di I

46) Lﬁ'llet &%‘Xﬁ?f rf% g’erqnﬁ é[ﬂ*OI%}lg%delg}or tﬂle gﬁ&édlggc{?&%b%%’#@gg tfdg 40) enter the
of, the first ad ] h . d condensed.

e U a0 o FAAORRIER i Gl o

In 25ch’ §&ofd zﬂs‘ox%‘(i%ﬁ ot cé&cl‘Mﬂ'g,me (5i]e4f),e(i95‘igtu?é s Id@sorbed from the

adsorbents heated by the refrigerant and the desorbed moisture is applied to a second air.

The flows of refrigerant condensed in the second adsorption heat exchangers (32, 42) are

reduced in pressure during passage through the motor-operated expansion valves (33, 43)

and then introduced into the first adsorption heat exchangers (31, 41). In each first

adsorption heat exchanger (31, 41), moisture in a first air is adsorbed on the adsorbent and

the refrigerant takes heat of adsorption produced during the moisture adsorption and

thereby evaporates. The flows of refrigerant evaporated in the first adsorption heat
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hum dified in the other serving as a condenser. Then,
during dehum dification operation, the humdity
control unit (11, 12) supplies the dehum dified first
air to the roomand exhausts the hum dified second
air to the outside atnospher® (see Figure 1). On the
ot her 10 hand, during humdification operation, the
excHAHPE:Ei3Y, AP BRI hufidity cddtrol LAPuitsI(H0| HEsmedtend the combined flow
hum dified second air to the room and exhausts the
passEeiwatigi the Betdbér flr-tay sélectbnelei22), desuchedrinspthe compsaseor (21)
Figure 2). [0053] Thus, in each humdity control unit
and tdrhpredsti thér¥int chi ng bet ween the dehumi difying and
hum di fi cati on operati ons can be acconplished by
[0052Dangi ngsdrited dfovelest ieadt homiligf cdhe] funits (11ankd)s deoficst air is
ai rs having passed through the adsorption heat
deh@nice & Sné 2, thd2firsd adsekplion Meatt echangdr @41 Wilhgnidsthe second
made so that the destinations of the first and second
adsapticn Hédt feRehadngén@2n42)hehichiseies ys emevaporatomivhge (lelsecond air is
12), as shown in Figure 3, it is possible that one )
hurmdified it yhecathér srvingias a(cbhilenser. fThensdwingedehuingdificaiion; engration,
operation and the other humdity control unit (12)
the hemiditymsomrdhumitd{1fli da) isuppliopdhadelumidifed] Hi364jr to the room and
<QOperational Behavior of Humdity Control Unit> As .
exhalmtcth bhechidified eccondl @irftp st owtside diragspberst(pasi Figwret1)( @mthe other
and the second humdity control unit (12) have a .
hand,odmming bumidification aopgrationmihe bwpidityi ennirol maitaililodd) supplies the
Here, a description will be %i ven of the behavi,or ﬁ-xf .
hunidified iseeandrainiad theyrogmnandotxhansts the) dehumidified, drstigig to the outside
behavi or of the second humdity control unit (12).
atmpgpheret (seg Fighie 2)i r st hunmidity control unit 25 (11)
sucks air froma first room and su

[0058)ni Ehesy- goneach| beepidify qoRirel i d ) H3m Switghinge Refween  the
SR g gprol i (12) ks, L8] i o
e e B ch R DS SR b pppton e
o S5RE B A R ST S8t S 0 R e
and RSB ey B P BRTG, D (1L PR aEibre 3, i
50 D S B o b T o
the HnEr BUSIHOLoRRENIMA 18 PRk AL 8 nblSdifiRR A pefatiGh.
[0054] <Operational Behavior of Humidity Control Unit>

As described above, the first humidity control unit (11) and the second humidity
control unit (12) have a common structure and common operational behaviors. Here, a
description will be given of the behavior of the first humidity control unit (11), but not the
behavior of the second humidity control unit (12). Note that the first humidity control unit
(11) sucks air from a first room and supplies humidity-controlled air to the first room,

while the second humidity control unit (12) sucks air from a second room and supplies

humidity-controlled air to the second room.
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[0056] In the first node of the dehum dification
operation, as described above, the first adsorption
heat exchanger (31) serves as a condenser and the
second adsorption heat exchanger (32) serves as an
evaporator. In this case, t®R® first humdity control
unit (11) 10 perforns an adsorption action for the
[005SEC O dRHEaIdMida60n bpatiexefthe gest h(BRgityaatral unit (11) is described
regeneration action for the first adsorption heat _ )
withexgdran@eto ([Bdures [6088d 7. DWhemghé hér kuppdy famd82) as dsivemwnin the
in Figure 6, the first upper right danper (71) and )
dehuifigifRegendptratien, mitgddr alanpeakeq 74)a dirgt gipahroagl thdheutdoor air
first lower right danper (73) and the second upper
suctioh Giplenichig NSy irfto’ e eastngc|503 elhirtherrwhar thetdxbast fan (310viedriven,
| eft danper (77) and the 15 second upper |eft danper i
roor{ i )s aken apesecamblait eodghrthe indopeair hetion daening (33) Hto dhricasing
the second |ower left danper (78) are closed. [0058]
(50)The first air having flowed through the outdoor air
suction opening (51) into the I|ower right passage
[0056F 2)Infthefisst indeuwdlthe Hehvsd didicetidnooreraticng At dersriped 3@7]4,) the first
into the space below the second adsorption heat )
adsoeptidna hepd rexcBaigen (3l )psesenssast arcondgnsemand gheopepond adsorption heat
adsorption 20 heat exchanger (32) upward_from bel ow, .
exchangerh@2 s svverdanials OYqPoraer. e s s3teh Hiegrst hugydity control unit (11)
moi sture in the first air is adsorbed by the ﬁdsorbgiy
perfermsd eh Ladseliptipn t a¢tion  fos ttheyjsecaidd adﬂeaﬁw&azeat gixchanger (32) and a
adsorption produced during the noisture adsorption is
regeneratipn wlanfgr thefirstgdparption hesgexshanger (3})r  dehuni di fi ed

(0057H cRlgping e Let o, S o Ih HEeIGr B ArY Pepen ighs Spger (71) and
T e A R e
TR i R e
3) i 64
b e BLRe 45h IR A 9 Uy o
1 Zi t.he f“@ag %%ﬁ9£$tion heat exchanger (31) and
OWﬁfgggﬁmPﬁid fﬂft 8 I|rst adsorption heat exchanger
1 . A ' .0k i . .
o S 0 SRR g e
T
it M

heattr iggcﬁx%ﬁ%e%t(.’%')g@?\?ag%% WP ah thd LécdnBiAsépBon! BRAT exchanger (32),

ass , passes through the exhaust passage

moib@r) indRd fit? alr REM B2 S teDadsBARHOR dehumidify the first air and the heat
of adsorption produced during the moisture adsorption is taken by the refrigerant. The first
air dehumidified by the second adsorption heat exchanger (32) flows through the second.
upper left damper (76) into the upper left passage (63), passes through the air supply
passage (66) and is then supplied through the air supply opening (52) to the room.

[0059] The second air having flowed through the indoor air suction opening (53) into the

lower left passage (64) flows through the first lower left damper (77) into the space below
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t he exhaust opening (54) to the outside atnosphere.
[0060] In the second node of the dehum dification
operation, as described above, the second adsorption
heat exchanger (32) serves as, a condenser and the
first adsorption heat 10 ex%ﬁanger (31) serves as an
evaporator. In this case, the first humdity control

the Ultsit adsbiptiddehéAr dih@igeA(SDY Pid Phssas tthidngh akie tfirst hdsofition heat
adsorptlon heat exchanger (31) and a regeneration

excﬁﬁ 1) apwhidefret Geleh. &slteriihi asorptai hex ehenpger (3B moisture is

ring the second node, as shown in Figure 7,

desbﬂb@d fﬂofrﬁﬁldaﬂyhﬁ‘beﬂt hedttd Bpteatfr{géiint aahthetdesorbed moibture is applied
upper right danper (72) are open and the first upper

to thé gBtondadip €Fhe(Majstuad desolledt fremsthe divst ddsesptionilght exchanger (31),
danper (74) are closed. Further, the first upper |eft )

togethempeith (héSecanidhit, flewsahongh theviast dpgpkt rigitndaerpet TH) istoghe upper
open and the first |lower |eft danper (77) and the

rigls @assage (IPepaskaithrotghitier exh@tst passege (68 edd if 006 2khatisted through
first air having flowed through the outdoor air

the sxicdvisorpeaingr(Bdro (B gutside atntdspheré.ower ri ght passage
(62) flows through the first |ower right danper (73)

[0060]t 0 In tie sgoand mo2e dishodemeidificaion ageratign,iasrdeserzhed above, the
exchanger (31) and passes through the first adsorption

sectrshadsexionrgat excBangen (3R serves enn isendsnser andithe ﬁrfﬁit raéﬁorptlon heat
adsor pti on heat exchanger (31), noisture in

exchimger 3Bdetvesad apyevaberatenskr hisnease.othe e”mhﬁlamfiyyt%tml anit (11)
first air and the heat of adsorption produced durin 9

perfomes &l sidgerptionisastipe | fon the flﬁke’fﬁp pRpion cheapfgxchangght(31) and 2
The first air ~dehumdjfied by the first adsorption

regenesatiomestiam fuithq seynd wagatlpnhéﬂgﬁclwi’éwﬁ E5t upper |eft

1005 Bl S5 b, om0 By 'Sgéé%@ e85 1Rt igty damper (73)
snck R So-SBEPPUCIRI HBAEHE oBe SO ,fog?f? e HER agtgs (71 and
L
o OB e ST S e 0
R R T Gl enser (32 upard Trom

[00F%} r:’[gagffgltsalrd %‘i)rﬁgﬁﬁg\geso%@ggxetgggﬁﬁr peat s@&ﬁ%qg:\ep%gt(gg into the
IOVJé?gg%%%g?’? gear]t{%t A% %@ﬁhg ﬁgtslmﬁﬁtgﬁ{e g%#é}e(ﬁﬁﬁﬁa%e space

toge

bel5 % AL ﬂrs@iaasoxﬁtko%vﬁea{ gﬁcﬂgrgéér t(iﬁ aiﬁ%gggés WB&ih file Gkt adsorption heat
exchanger (31) upward from below. In the first adsorption heat exchanger (31), moisture in
the first air is adsorbed by the adsorbent to dehumidify the first air and the heat of
adsorption produced during the moisture adsorption is taken by the refrigerant. The first air
dehumidified by the first adsorption heat exchanger (31) flows through the first upper left
damper (75) into the upper left passage (63), passes through the air supply passage (66)

and is then supplied through the air supply opening (52) to the room.

[0063] The second air having flowed through the indoor air suction opening (53) into the
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danmper (72) into the upper right passage (61), passes
t hrough the exhaust passage (65) and is then
exhausted through the exhaust opening (54) to the
out si de at nosphere. [0064] The hum dification
operation of the first hum &4y control unit (11) is
described 10 with reference to Figures 8 and 9. Wen
lowérh@ftgja'és_a%b' REAYNERS tHr8gh tie @eontelowen lefodlamper (78) into the space
hum di fi Cation operation, outdoor air is taken as a _
belo$aheBELoRH ad{daptidsiditat Bechanied (3D) aad passssithirowgh the estiond adsorption
(51) into the casing (50). Further, when the exhaust
heatf Sh&ifbd) (3B Whviav@Mom bolow. di thé seconk edsaptian heatsxchdnger (32),
t hrough the i'ndoor air suction opening (53) into the
moifta® RYdesoBRY. frdm [HROG&brHent thaated i rys themoefegerbntt hwd the desorbed
hum di fi cation operation, as described above, the )
moidtifeSis appli&Diopthi: GBcdndatir. Shehmoigiere (Sbybeddrarashasecand adsorption
condenser and the second adsorption heat exchanger )
heat(S&harRr (32), agether evthpihe acamd din fldwsstheeush, the secdnidregper right
hum dity control unit (11) perforns an adsorption
dam@eit (7anirke thetippestgimdssagds 671p1 passeseangle therexhast pgssage (65) and
and a regeneration action for the first adsorption -
is theg akhawsed alngegh (hd ExhaudOofeddBa P4 Dorthegutside atmespperfpde,
as shown in Figure 8, the first |ower right danper .
[0064] 3) Tlanbumtdification operatipm of thei fist hemidiecoptrol unif fl1g jeAescribed
and the first upper right danper (71) and the second |,
with oeference ght Figarepe$ andt49. Syhencihssaia. supphyt Fay (8D)nis gli‘Yeélt in the
upper |eft danper (75) and the second |ower left .
hurddifipation( Bpgratigrs T i 1St Pken jap gt SqCn A1 Q’F?“@‘a}lﬂﬁe?utdoor ar
(77) and the second _upper |eft danper (76) ar e
suctedrogpahing (51) Gui 7the TAEng ($& Fasthery 3¥hen dhe F’b‘%@é’&t faﬂr@ﬂlbﬁ driven,
the indoor air suctjon opening (93) into the we .
roomefin isjaleanaase fiest pirfthough ther BEQIT FherclaR SREMPS ‘P@’ftl“e casing
danper (78) into the space below the second
(30adsor pti on heat exchanger (32) and passes through the

00887 S aR 581 ey HRSGho GG PRBkib R ghBEPAS s o
A S AT b, AR o AR s
excfinigh O PR Ao BrIRe: Ty (e e i YRR sRpgreunit )
RGBTy A e i o o
o by AT S BB IRt Bassace
[00&6514) [fu?in% r{'ﬁe A ﬁliogg, REARFR G?Fi%ure 8, the first lower right damper (73) and
the second upper right damper (72) are open and the first upper right damper (71) and the
second lower right damper (74) are closed. Further, the first upper left damper (75) and the
second lower left damper (78) are open and the first lower left damper (77) and the second
upper left damper (76) are closed.

[0067] The first air having flowed through the indoor air suction opening (53) into the
lower left passage (64) flows through the second lower left damper (78) into the space

below the second adsorption heat exchanger (32) and passes through the second adsorption
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[ 0068] The second air having flowed through the
outdoor air suction opening (51) into the |ower right
passage (62) flows through the first |ower right
danmper (73) into the space below the first adsorption
heat exchanger (31) and passé3 through the first
adsor ption heat 10 exchanger (31) upward from bel ow

heal BxdhBEgdri (33} upWaarfdm MRIdweah the cbasndedds¢dtibn hemi eicharger (32),
is desorbed fromthe adsorbent heated by refrigerant

moigtugk intBe B0% airhessorbed byrlee adsofept ioalthtmidifytke fiest @ivdind the heat
air. The second air humdified by the first adsorption

of d18aptieX pROANGR duridg jthd hoisture hbooptin it lekeh ibly she tefipgarant. The first
| eft danper (75) into the upper |left passage (63),

air pHEG B9 thhsaioah ddb@ptian hes upxphangpn 32 dviGBirowghdthe second upper
then supplied through the air supply opening (52) to

right lamp&b (720 dnto the ApPér tighttpaesage (6h)d passde thobughhthe exhaust passage
hum di fi cati on operation, as descri bed above, the

(65 p&nios theadshaptddahrongh theeexbinam gpenit BBH) sethy eutsils agmosphere.
condenser and the first adsorption heat exchanger ‘

[00681) Taesewadair mvirevApoedtivoughl the toufdoor als suctidneoffeningt (51) into
hum dity control unit (11) perfornms an adsorption

the dmwéroight passtigee(62) Aews stougtpthedirstewer ghttismpsr (733 into the space
and a 20 regeneration action for the second .

belew slor fitst adsotsian hericéxshayeger (32)and peseoihrenshi the fir @dsorption heat
second node, as shown in Figure 9, the first upper ) )

exchanget (dampeerd fram belony In the fastasiserptiondpat exghangefddhh moisture 1s
(74) are open and the first |lower right da

) er (73) ) .
desarbgd fromstheeadsorbentisated bygririggranband thedesorp FloisR s applied to
Further, the first lower left d nPe (77) .and the q
the seqond @iruBhesecoad pir ampdified bls}h%@ré @%@Wﬂg hegtirxchanegs 31) flows
upper lLeft danper (75)_and the 25 sf;{acond I r Ief{hr h th
throgighses Ty Bppea el darpesad7S) ity by uieg 161 pavags (B3 gpssky throueh the

. flowed through the ipndoor air suctign apenin 53

air SRR PABIEY o thesipaled (Bayes el prégaﬁe?‘ﬁ% (52) to the
first lower |left danper (77) into the space bel ow 24

T0OMhe first adsorption heat exchanger (31) and passes

R 38 Bt R B, GFSURASS e s,
< Bl e i
ol 08 B A o S i
. flr. i aqt. an
L N e R

regéé}%egus lioh ifcﬁhée %gﬁégﬁgﬁi&#ﬁgﬁé&ﬁ&g&mﬁyg h the

passag
[0070] During the second mode, as shown in Figure 9, the first upper right damper (71)

and the second lower right damper (74) are open and the first lower right damper (73) and
the second upper right damper (72) are closed. Further, the first lower left damper (77) and
the second upper left damper (76) are open and the first upper left damper (75) and the
second lower left damper (78) are closed.

[0071) The first air having flowed through the indoor air suction opening (53) into the

lower left passage (64) flows through the first lower left damper (77) into the space below
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exhausted through the exhaust opening (54) to the
out si de at nosphere. [0072] The second air having
fl owed through the outdoor air suction opening (51)
into the lower right passage (62) flows through the
second | ower right danper ( into the 10 space
bel ow t he second adsorption heat exchanger (32) and
the BAS$RSorpH6RURAt ERGaBLG03d) M OpREdsothrdigat thexfilsandsirption heat
(32) upward frombelow In the second adsorption heat
excHRAXERIBDRAIp WS From Bl G Uhehd frstledsofie hestsxchdiger (31), moisture in
adsor bent heated by refrigerant and the desorbed
the AR Sillscaddrivdpby €k bdsorteat 3o clehdmidify. thEhfrss etromatl dlier heat of -
hum di fied by the second adsorption heat exchanger _
adsof@in prodwed doring gie distusenisogtiop etakéretyt the acfpigerag? Ghe first air
into the' 15 upper |left passage (63), passes through
dried be tiai firssadapipyion Asstagehangé) (3anHows thrbnegh the fipdt iupper right damper
through the air supply opening (52) to the room )
(71)[iMO B} uppeEhighc passade (B pdisew tirodgh the exkashpassagiet(§5) and is then
control system (10) of this enbodinent, each humdity
exhanstet tlobughuthie texlidh kst opeR)ngi (54 ctorthé gutsidd atnpospherabl e t o
i ndi vidual |y sel ect whether it performs a 20 i )
[0072¢ hUFhedictomheir having dloateid shrovgh ghehoutilenrfdiv suction opening (51) into
operation. Therefore, when the humdity control units
the (ower righy passpgd (62D flevesi thyougbrihe edond lawer tishtgdanmpar {f¢) into the
roons, each humdity control unit_ (11, 12) can sel ect
spacei hehasy the dedondiadsorption heat ishanger §32)opndapasses through the second
hum di fication operation according to the .
adscgpiqpuhsatapedengs €322 upyesd i ema gbeleWmin She cierprdyadgorption heat

under a circunstance where sone roons rggwtre i d th
excheagern{3a).f meliure is éﬁwﬂfqﬁ’eﬁemh@ﬁsadﬁ%fgsmr heatad by refrigerant and the

oSt OISGE S RRIAGONBRPEIPEY Soris SRECA At PRy fiysecond
sSR0SI T LA S5 R LR v
o AT BB A s Y SR en o
srofil he o BycnEtine (ARG IR AMmoper at f on accor di ng {0
ooie -GS SCERBRAG, Bo2oc, 2,50 room ubieh povides
conty by ity e Lok ol 89T, SxbAASh. e ity conol
100 SN DA T ORES  (idy S i cigms
dehAHRPELE0h Speration or a humidification operation. Therefore, when the humidity
control units (11, 12) supply humidity-controlled air to different rooms, each humidity
control unit (11, 12) can select either a dehumidification operation or a humidification
operation according to the circumstances of the associated room. Specifically, under a
circumstance where some rooms require dehumidification and the others require
humidification, dehumidification operation can be carried out in the humidity control unit

(11, 12) for supplying air to the rooms requiring dehumidification, while humidification

operation can be carried out in the humidity control unit (11, 12) or supplying air to the
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can be efficiently heated or cooled by the refrigerant
inthe refrigerant circuit (15). As a result, the
anmount of water vapor transferred between the
adsorbents and air can be increased, thereby
provi di ng enhanced performané® of the hunidity contro
units (11, 12) 10 or downsized humdity control units
roofnd tequldig hinBRifAdatbH! Theefoes, @ccarding tofthis entodimetits sach humidity
control units (11, 12) in this enbodinent is
conGONiAiOUN € €2 X AnQRELAR @n ioperdaibic hesrding tdht rapestdfont e associated
first and second adsorption heat exchangers (31, 32,
roothl whitB)préxdaey Deuniidits conegl Gy steni (Il ) ddneemierdtefor ugnidity control for a
regenerated. Therefore, according to this enbodi nent,
pluBsiofftoamgi ty control unit (11, 12) can continuously
15 produce a dehumdified first air and a humdified
[0034]C O RgrtRdrinodd) dceding no tisémbadimphty sinbethe abdsaptierdhdat exehangers
or second air to the room [0076] Furthernore, in each
(3118011 41, UY) cortectetl innhd refriderarit Bjrcun (15)i sarordsisdibentss theggsorbents,
of the first and second adsorption heat exchangers
can(t21sffidi2ntly heatd® or cosled by rthel edfrigéraiitf ini the refrigerant ¢igquita(15). As 2
serves as an evaporator and the other for hum difying
resil) eths emonutt aifrwater vemoragansfe@dcbeiveers dhe adveeheatsoped aipcan be
t he adsorption heat exchanger (31, 32, 41, 42) servi,n%
incrasednthembapuoting, enharsed pegpimence jof theokmaidity ortrel units (11, 12)
refrigerant in the refrigerant circuit (15) to
or domvmsized htumiditydwotrpk ot (Mg: At er vapor in the air on
t he adsorbent. On the other hand, in the _adsorption .. .
[0078at Fexthérmegareacis of t@bmnlﬂ,ltY@Z’)ﬂrgleWanglay)am this embodiment is

condenser, the adsorbent is heated pgy the ref [ gsro%gon heat

configureletor eparpigeinahatchesy sy that (ops) of; e ’éﬁ@f‘g Ehen

desorption of water vapor 25 fromthe adsarbent.
excirpngers Gl e32.4Hc A2 hadsgrbs gvatesi gapgwgla? ﬂgrﬂatgerﬂsfqgeflﬂgted. Therefore,

adsorption of water vapor qn the adsor.b d i
accesking g‘? ithl§ Fpbotiment, \Fggg?humlw FRRtrol junjf ggi‘rt i‘@aﬁarb gontinuously

ronot ed, |, I.C r.ovi des enhanced rformance o
PTof %jfi%lynwémﬁeﬁﬁwﬁﬂf g g by 1@)‘:3 S SeoRf AR 88 usty Supply the
hunigigtﬁ-\é control upits (11, 12). [0077] Moreover, in
obtpiRed NESTBHIRCARNG AT @ 18 '8P door four-way sel ector val ve
) disposed . in e _outdoar._ uni i rt t of
005601, ARBBRR,n ek A9l ol S e, e
trgl circuit 0, .4Q). r iR fving th
the i3 Bl FRUPIRh o sTakrrS (I D3 ine B deptiidiying the
ut doof. . Yai.t | | Uil |d &ebhPRirGkrves as a
firsf i ep Anr apach hd T eOlor ifilinife fhe SEbAGRIS,
con? rzs%gc ‘g@%@fo\g%gigrtg?gagswigﬁ hieR9etchah B! BTEDS €4k, 42) serving as an
evaporator, the adsorbent is cooled by the refrigerant in the refrigerant circuit (15) to
promote the adsorption of water vapor in the air on the adsorbent. On the other hand, in the
adsorption heat exchanger (31, 32, 41, 42) serving as a condenser, the adsorbent is heated
by the refrigerant in the refrigerant circuit (15) to promote the desorption of water vapor

from the adsorbent. Therefore, according to this embodiment, both the adsorption of water

vapor on the adsorbent and desorption of water vapor from the adsorbent can be promoted,

which provides enhanced performance of the humidity control units (11, 12) or downsized
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this enbodi ment, the nunber of parts disposed in the
refrigerant circuit (15 can be mnimzed, which
provides a sinplified humdity control system (10).
[0078] Moreover, the outdoor four-way sel ector valve
(22) selects the ports with 8 10 rel atively high
frequency, for exanple, about once in every four to
hmﬁluﬁgacmtm]tuﬁﬁs (|ane2).therefore has a high possibility of
causi ng noi ses. To cope with this, in this enbodi nent,
[007T1e DMdree@k, if Qhik eﬂmdlﬁ@h@mﬁmuw@h\feureﬂ@ sdlectati apey) dlsposed
in the outdoor unit (13) installed outside the house.
in tR@entdber enit {18) sverth ai fin direaivnaofabfigtrantin Aktheihumidity control
noi ses produced in association with the actuation of
cirdufte (30J4ON AN ofteu wordsy oslyl with dre arrdooe fg@Ayay selecf@02bje (22) in the
Modi fication 1 of Enbodinent | In the above-nentioned
outdedrumid{1f3),catiichingopiethat flomn ditctéachf tefingatintyin gbe hrulidity control
unit (11, 12), the outdoor air is taken in as a first
circaits (3070103 lamlclaaad with hrivee rspatehingiis enplamentednThegéfors, gecording to
taken in as a second air and exhausted to the outside
thisatmbsgient . th¥ usybet fod paotsndisposed émtthe aeleigesant cacuihdlS) can be
dehum dified first air is supplied to the room 20
mirfied@d] whichipkevidése sibphified humidie contral sy dem |(HBt i o n
operation of each humdity control wunit
[0038) y Mdreowaup Piey owstloate fuumivaiyt sadestari yalve &22) Wéﬁﬁt%éhe ports with a.
carried out without room ventilation. A descr| tion
relatiyelyi bigh fotquene, ehayaropls. apout RaCh dRicIFRYy foup e fpje minutes, and
units (11, 12) during the dehum di fication,operati g
therefoer hgs rugh ppssibiliy AL FRESINE BAIFSIT OLGPE V{lmhlsaén gps embodiment,
exanpl e, 25 [0081 V\henthe air su plyfandf? IS lled
theytdaos foHr-vR lé sgleRigRivalvei @&l ilsoﬁlsﬁ?ﬁé e e, oudyghuit (13) dnstalle |

outgge e Pereipes. firpemhatRgn 5B epap s, T AR Rgduced i
sssGRRgHM i e kPt o5 5he SBBOL DY SEPO LS B open ng
l“"f}gﬁ rﬁ‘g‘Pgﬁf}&g‘?‘?l’gﬁ%%@‘gﬁe% -t ﬁel iy ﬁ:lt *huni dity

Cont bt iR B SRR B B B
a 1S Ifg)m%el( ﬂlétgﬁla :’Iaéxie xs]t%%\@tlrﬂeasf Iftﬁr%{ aif! g&f E?#%‘?&]go g’l%ggglﬁ]‘l \lel the room
BT TPIy o ST o O, e o
verﬁffﬁ%@hﬁ? B dehfiltdif@REL ait Ys@upphed to the room.
[0080] Unlike the above, in the dehumidification operation of each humidity control unit
(11, 12), only the supply of dehumidified first air may be carried out without room
ventilation. A description is given of the behaviors of the humidity control units (11, 12)
during the dehumidification operation, taking the first humidity control unit (11) as an
example.

[0081] When the air supply fan (82) is driven in the dehumidification operation, room

air is taken as a first air through the indoor air suction opening (53) into the casing (50).

Further, when the exhaust fan (81) is driven, outdoor air is taken as a second air through
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and the second | ower left danper (78) are open and the

first upper left danper (75) and the first |ower |eft

danper (77) are closed. Furthernore, during the first

node, the first adsorption heat exchanger (31) serves

as a condenser and the seco@g'adsorption heat 10

exchanger (32) serves as an evaporator. [0083] The .
the bhtASdr Af SudidWi si@niogoGeY irkth e gdsind € 0) nAbsor inathis dahmhiidification

opening (53) into the Ilower |eft passage (64) flows

opefafi6® UBS fifsh BuBRiGEdntroMedit (18§ hitaanplrrepesds the dirst e and second
second- adsorption heat exchanger (32) and is

moddehum di fi ed during passage through the second
adsor pti on heat exchanger (32). The dehum dified first
[0082]r DhenstHehfirsugiodé, e shewarid Figpe 01 thel fest ugpenpight daraper (71)
into the upper |eft passage (63), passes through the
and @hd fistippley righdmgser (B39)are apuh arsl théesvosd pppéraight dawperh(72) and
the air supply opening (52) to the room [0084] The
the seeond tbvadr righadamperf(7é)verd ctdsed Uintheh ¢heosecoabuprer deft damper (76)
suction opening (51) into the |ower right passage
and (if23ecbhclsvet hefiodagipet (28)faier aytenlapdatine fiistjpped dafpéamper £75) and the
into the first adsorption heat exchanger (31) and._is
firstgloven lefi dampee (@@ erebeldsdd: dinrthaemdrer durieg) sl yﬁ)ﬁto‘ﬁloéﬁ) the first
heat exchanger (31). The noi sture-given second air A
adsdrptevs hedtr owehhngend31) sarvesuppercondeier apd e seqopd) aqspgrgion heat
t he upper right passage (61), passes through the
exchptigaS2) pravesaganes®POrand i s t hen exhausted through
t he exhaust openin (54éuto t he ,out si de at nos

[0083)08Fhe Dest jairchaving Beteshtirerghiethe dadogp amumw&?ﬁrge@@ into the
1°W;f21%@rf§4%$%gt(ggﬁﬁ%@; iﬂggltaghd%@ng%%@éﬁ@ﬁa it éﬁ?@?gﬁﬁg‘é fbe second-
acsepi 5o Bebasar o S e g o s Mg AR scona
ssop b B syt B RS S s SREREL: L L8R RNCRO upper
et e e BB e R b 6 a0 25 hes bR Serel Fhe (60
R e L R

(008{EP 8 g LB Gine B B e J5HU:B0of RS, SRS o
o s TS50 )R O 50 e 5 e
o §ORTRR olchlecE ) BadE Wbt HUHRA RGSSAOTist adsorpion

heaf:i g?lf'ﬂghgérf d.‘ﬁﬁj. Thd foisirt-giveRVRcbid oAb hrdighSthe URiREbipper right
damper (71) into the upper right passage (61), passes through the exhaust passage (65) and
is then exhausted through the exhaust opening (54) to the outside atmosphere.

[0085] During the second mode, as shown in Figure 11, the second upper right damper
(72) and the second lower right damper (74) are open and the first upper right damper (71)
and the first lower right damper (73) are closed. Further, the first upper left dampér (75)

and the first lower left damper (77) are open and the second upper left damper (76) and the

second lower left damper (78) are closed. Furthermore, during the second mode, the




10

15

20

25

danmper (75) into the upper |eft passage (63), passes
through the air supply passage (66) and is then
supplied through the air supply opening (52) to the
room [0087] The second air having flowed through the
out door air suction opening €51) into 10 the | ower
ri ght passage (62) flows through the second | ower
secondgidsorgtopReat (X dangat (32) bavesascooshdanso apd ittenfilseadsorption heat
exchanger (32) and is given noisture desorbed fromthe
exclzpgen31) setemraptn evagoeastbr.exchanger (32). The
noi sture-gi ven second air flows through the second
[0086) peThe fighhirdavingr I¢Wa) throtgh thééndoppeir sncijint opragga@d) into the
(61), passes through the exhaust passage (65) and is
lowtthizft passages(6@4) flowsubtoughehe hrstubrwepplefii degnpes 4§77} ntohide first
outside 15 atnosphere. [0088] - Modification 2 of .
adsdEptiadiheemnexchangen @Ak aab oy edelrsmidified dluhingi phissage sthrangh the first
operation of each hum dity control unit 11, 12), the
adswytictobeat akehangert(3Ke Ahe delaunidificd ustrirflowsiherushpis fisstupper left
to the roomwhile the room air is taken in_ as a first
damgeer () dniexthenpperdeftpassige d63)s pearsesthionghhibe @ir sepply, paspage (66)
roomis 20 ventilated while the humdified second air
and jisthen paprilied threugtnthe pisstprly opgupe (37) txderpemabove, in
the hum dification operation of each humdity contyol .
[0087}; t The second air hayingyflowes Siqnghythe puidaps #iF SYQEPNONEBRg (S1) into
air may be carried out w thout room vent%%ation.dﬁ .
the psverriigtingssape (GREswnthrewgh tersgcqnsh Lwsr righb dpmRsrHi7dy into the
control units (11, 12) _durjng .the humdific ti?n d
secsiderdspTRion heak Pxegangrs B2y &ad Kugiven MpityRtdeseroemhiion he) secon

w5330 o e RIBL i LS o BBl SHARLY 0 R ccond
upplgﬁégh{)agrgggﬁ&ﬁg ir%tgc e iq.w?)l%rr {iélgr }ga:fgargﬁ;&?y(gagge%gthraolurgh the exhaust

polb B et BRIy, By o 8 G i

suction opening (51) into the casing (50). Also in
atm??ﬂ%rehum dification operation, the first humdity

ool S AP T 7 o 2
3" 1Rt s BERAN WG AR i o

a 1,|tr Pgh{h'% gg{dnﬁgfﬁf L a;gﬂ'keghh ad 3Lha it Bhd dBshliel 16 tHel ro8ih WiRiiethe room

are c Further, the first upper
air {sehke I HTREL HrdPdir 3AE exhausted to the outside atmosphere. Thus, the room is

ventilated while the humidified second air is supplied to the room.
[0089] Unlike the above, in the humidification operation of each humidity control unit
(11, 12), only the supply of humidified second air may be carried out without room
ventilation. A description is given of the behaviors of the humidity control units (11, 12)
during the humidification operation, taking the first humidity control unit (11) as an
example.

[0090] When the air supply fan (82) is driven in the humidification operation, room air is

taken as a second air through the indoor air suction opening (53) into the casing (50).
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the first lower left danper (77) are open and the
second upper left danper (76) and the second | ower

| eft danper (78) are closed. Furthernore, during the
first node, the first adsorption heat exchanger (31)
serves as a condenser and tR® second adsorption heat
10 exchanger (32) serves as an evaporator. [0092] The

Furtér] ®Wherdihie dxBish Garf (80yeddrivenpoighodrhr isualdnors aafinst air through the
sucti on opening (51) into the |lower right passage

outdb&iir Scluvs opdinLICH) e tiraesing (SMwatsorin ¢is hetaidieatip 4peration,
into the second adsorption heat exchanger (32) and is

the filti IRGhidity tagrad ass apl altbmatefihreptes the dostdnadtsmd sedand mode.
heat exchanger (32). The dried first air flows through

[009 he Betnde fippeaiode] ghthodaripBigute’ B, thdsdcnndupries rlngbp@;mper (72)
right passage (61), passes through the exhaust passage

and (HeSpcanidowsr tlglﬁrdarr@)ehélﬁhaﬂoﬁehmdglkﬁ fitse uppen aight damper (71) and
opening (54) to the outside atnosphere. [0093] The

the et luvebr aight Hampery(78) aneedosetir Burgier.t the firstdpper lefty damper (75) and
suction opening (53) into the I|ower |eft passage %

the fidsoiwverHeid dgimpeh €77 iares bpdnoamsk theskeondawnper 1ofy dympeit(d6) and the
the first adsorption heat exchanger (31) and is -

secohdifoeer lefiddatopdrn@8parsselgsedt ﬁ‘pﬁhgﬁloﬁh wringgsthe Agst mode, the first
adsor pti on heat exchanger (31). The hum dified_second

adsogptionf heatsexchangey K3h)heervdsr ast a (gopéansen and theapgsepd @dsyrption heat
into the upper |left passage (63), passes through the

exchangerddplteyvenas 8meeaPOBRYT- and is then supplied through
the air _supply opening (52) to the room [009 q]ngtm{sﬂ‘ﬂno the

[00%2he B@:ﬁlﬁtjalﬁbé%mg Hlowed dhiugh the; Qudaor piy SUEHRN of
el S -
adscEp G eha! FRATeRER (DS e Ui Fassese e ohe forgfe agsgrption
heat?qgr?%%eg%%%&a'ﬁa dricisfist e (o i Rl SERRCpSHES ek pagpper (72
e BB 0 S A5 S AT L A S50 v
exbaiief] Thepdeh ?’?ﬂtﬁgﬁﬁnéﬁé‘“?%géﬁe‘%}%\s S BFnolee The.
lochmcﬁ%enaée[g% ggv(l %ﬂow%% hﬁwggl%? B0 PuE g%%n %gémnge(ss) into the
lowér f%t Pﬁsesa$e :(&{)OH hs Sor%l% tﬁé R»ve?'l e(“17)( Yn?tb the first

|on exc anger 31)" and

adsan@mﬁ{ 129 %se&ﬂaﬂg?rgﬁaa%gda wfg@lffl 194 o RO TROLAD the first

exc anger rst arr OoWs throug

ads&rBﬁor{ hEai lexURREEr {319 M RIMRAfdd’ dbord bR flows through the first upper
left damper (75) into the upper left passage (63), passes through the air supply passage (66)
and is then supplied through the air supply opening (52) to the room.

[0094] During the second mode, as shown in Figure 13, the first upper right damper (71)
and the first lower right damper (73) are open and the second upper right damper (72) and
the second lower right damper (74) are closed. Further, the second upper left damper (76)
and the second lower left damper (78) are open and the first upper left damper (75) and the

first lower left damper (77) are closed. Furthermore, during the second mode, the second
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t he upper right passage (61), passes through the

exhaust passage (65) and is then exhausted through

t he exhaust opening (54) to the outside atnosphere.

[ 0096] The second air having flowed through the indoor

air suction opening (53) int the 10 |ower [left

passage (64) flows through the second | ower |eft
adsodiRe hedt 7&)chiided (B3RP seseon a adadepti and hbat fisk azorpiion heat

(32) and is hum dified during passage through the
exclzag&(81) Reeerphn ovapbeadr, exchanger (32). The humidifi ed

second air flows through the second upper |eft danper
[0095] 6) Thenfist 4ik @avipg owled firopgts trgetdc®8 pir spaserepaning@dhinto the

the air supply passage (66) and is then supplied
lowdrhrightgpastdge (82 flswspthsougivale figst(I6Ser right Hemperoi3) igto the first

[0097] - Modification 3 of Enbodinent 1 Each humdity
adsarptivr heat enthangdn (31) 2pd imyiripé dhungnpassego thepugh die st adsorption

only carrying out air supply fromthe outside to the
heatrexolmangsr (1)l Fherdrigi firstats Hoewotberughitbnfitst upper right damper (71) into

hum di fication operation. A description is given of
the wyiper Hghtepeiseugs (@), paseesitbnoigh the exbaust prssagen(ibfkandiis thepexhausted

both during dehum dification operation for air supply
throogﬁ She@nhalmjOlvﬂmgng(Mhﬁ@rﬂl@Wtﬁldaﬁlmﬁpbgéf ation for air

only, taking the first humdity control unit
[009(611) Téssecgmﬂ dx hawingflopedtisquehyibnindrer & Fuckiop ﬁpwfl&kﬁi‘) into the
and the exhaust fan (81) are driven in

IOWérrﬂé%t reesrani(6r)r flews thaprabpibe sesavd lawar ledindamper c@g) JélFP the second
operation for air _supply only onI out door
adsqrpti@h besr w@hngen e(3éhﬁ%d$ hymdigieg gom?é%ﬁgﬁgt%{%;“ the second
i a9 B e o oo
lef 8%215%&'7@)?1:1&335Sbéqri#ﬁae%ege&&am e g TR g SR b eee (66)
dt d t h
and f3pon Sarmlisd UHavehibe 55 SOVAY SPEaTASR) B %%ﬁ«aorﬁééﬁ%er
d t heat h 32
looﬁﬂirveﬁé@c&t@eﬁ@%ﬁéﬂwﬁgﬁ%ﬁ Bie fi 1ot adsorntron  hent
R ot 351 BB 20 AR pR e SRR i

out 9 rersgrt()}ﬂ? dféér%r th%I t§{dgptloytl%%nl'(%6ﬁé %sdg.scfe'h S'lcé?ﬁnrnt of.'?ératlon or a

alr casi ng

huninﬁlltf Qe ISje(r%fion ﬁ?és%é?t%nr is {781 b e MRNIBS! dHhd ﬁﬁﬁndléf control

exch anger ving as” an evaporator, and the

unitF1 eg)c han gwg lﬁ%&g?afﬁﬁﬁ&{‘ ¢ @aﬁoﬁ 50 afrhQppRs Gﬁﬂt hrﬁf‘ during

servi ng a condenser.
huﬁi@fﬁcgﬁ&%p&é{mndfo} ¥ir supply only, takmg the ﬁrst humidity control umt (11) as

an example.

[0098] When the air supply fan (82) and the exhaust fan (81) are driven in each of the
dehumidification operation and humidification operation for air supply only, only outdoor
air is taken through the outdoor air suction opening (51) into the casing (50). Further, in
each of the dehumidification operation and humidification operation for air supply only, a

first mode in which the first adsorption heat exchanger (31) serves as a condenser and the

second adsorption heat exchanger (32) serves as an evaporator and a second mode in which
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control unit (11) supplies to the roomthe first air
dehum dified by one of the two adsorption heat
exchangers (31, 32) serving as an evaporator and
exhausts to the outside atnosphere the second air
humi dified by the other servding as a condenser. 10

[ 0100] For exanple, during the second node of the

the séedHdndibiptiontteaineRRaigdt (32), seRfes as Rhowhdeider ittt firds adsorption
the second upper right danper (72), the first |ower

heat Ex&HahgHaBPRIerved 33 an aVibot i € fepBstedl9WhEmbteght danper
(74) are open and the first upper right danper (71) is

[0099] oeet, thelaétetidificheord besaticnpfe birlsapily dalprrdesotiyed) Bart of the-
open and the second upper |eft danmper (76), the first

outdbsvif tdkeh tintdahp essifg (50) ai thtiddecaieaon dirdt @iveintd gletadsorption heat
danper (78) are closed. In" 15 the casing (50), the

exchhhge3 (3 Ri32) btroing eneeaporatot, \antl hhoreghistilteoduced bs & sewond air into
ri ght danmper (73), the first adsorption heat

the ®isoiptiogdieat Sdchawged (3 he32)i sestinglpparcondérisexd deey the 7kt humidity
and is supplied through the air supply opening (52)

conttod urlite (Y19 osupplies tdeheotrdven tharftst thedebamidifiedity bhows the two
sequentially through the second | ower right danper

adsofptibh, hebh exchengansl (3id S8) pirving dseamt evaparatvaagd exh82ys tarthe outside
t he second upper right danper (72) and is exhausted

atmaspheye tfe sebend dohweniddiitbydbe nthagsersag as o condensart si de
at nosphere. [0101] Next, the hum dification operation,

[010pbr Esr rexeunpis, ydusinythe ssegerslc midde dof  thgr dehymidifigatiany pprsation, as
air taken into the casing (50) is introduced as a

shovfri insKigater14, theoserord wppsoright dampre472), Biedivainigaier right daggper (73)
serving as an evaporator, and the rest is introduced .

and the sgeeyukclomgr sight dampser (Theara@per prd die Fshbrrek sighhdapper (71) is
(31, 32) serving as a _condenser. Then, the firyst

closeqy Fngthery thestisstwpnes Heftdampar 113) is,apsn @nd theosecpral BRReS jl¢fk damper

00 TR BBt o e LB e 1
e GAERIER) S B R BB S B B RS e 75
the S ARG EFCA R FAEREESH (b SR SPeh i e RPe /2 end fygupplid
gl B RSP ot ngc SIE Lt 50 ot e b The fesfp ar flows
seaff GUEER B e FecSF TN BREY chipl (TR s byt e
BB, R RSt S0 L o BEP T R A9 Lo e
bl ARk 5D BOf IOl The Thrst L ovor right

[0109 Pt ( hi)hunti§ickiidS bperation for air supply only is described. Part of the
outdoor air taken into the casing (50) is introduced as a first air into the adsorption heat
exchanger (31, 32) serving as an evaporator, and the rest is introduced as a second air into
the adsorption heat exchanger (31, 32) serving as a condenser. Then, the first humidity
control unit (11) exhausts to the outside atmosphere the first air dehumidified by one of the

two adsorption heat exchangers (31, 32) serving as an evaporator and supplies to the room

the second air humidified by the other serving as a condenser.
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adsorpti on heat exchanger (31) and the first upper
ri ght danper (71) and is exhausted through the
exhaust opening (54) to the outside atnosphere. On the
ot her hand, the second air flows sequentially through
the second | ower right danpe®2(74), the second
adsorption 10 heat exchanger (32) and the second upper
[0162f t Fetasmagipld, G8)ing ik deSormlipplt efltHeltumidificttien aparation, as shown
supply opening (52) to the room [0103] - Modification
in Fgat 16rbedineappet right ddmpeini7a), ttye Gesnlswdr righit tdafpér (7B2)and the
may performthe operation of only carrying out
sec@xiawsi riflitaianipse(74d are dpen the thewsesordienppsr Aght damper (72) is closed.
dehum dification operation or a 15 hum dification
Furthps et seoond dppde $aft demhpeni76)ss gpareandothe fins uppérdeft dampeif (75), the
the humdity control units (11, 12) both during )
firsdeteniefti dampat (77 ang éreasecand lbwer Efttdruyer (18) preaeldseduln thg casing
hum di fication operation for exhaust only, taking the
(50, ithes firdt Larin Abtvy sequentially through( the) fizat lewer right alapiper (73), the first,
[0104] When the air supply fan (82) and the exhaust
adsérptiof &3t ewchamper (31 &nd thachrsbluppérerigit 0(damper (71) and is exhausted
dehum di ficati on operation and hum dification
through thet ¢ xbaust operirg 49 to thel optsidmatgnospliens. 4 the ther hired the second
_ through the indoor air suction opening (535FI into the .
air Jews segueadlly throughdhe s¢cané deweroight damperetTdn the Fecad jagpprption
operation and humi dification operation for exhausﬁw )
heapenohanger (33)gnd thrigecond uppsr deft daepes (76} andds seprliegd through the air
exchanger (31) serves as a condenser and the second
supply Spemne 6P e He re®hanger (32) serves as an evapor at or
and a_second node _in which the 25 second adsorption

[0193 a1 —Medifiration 4 fBmbodingd Iys a condenser and the

Cmprch o e a8 R bt BEiSTecdR, by carrying
out gebTp IGI PF (9GP heDSouF BBy EARERIGGY  plbretion o &
SRR S5k PHREHESE 5o LR Bl i oo
o B AR AR EoR, B
e R T

exa%%eone of the two 5 adsorption heat exchangers (31,
;'servi ng as an evaporator and exhausts to the

[01@@t Sk @t 'JH%%E&;%E% @g%‘&%@ eRbdusBH (81 f 48 Uri¥én §18ach of the

her 'serving a nser.
dehumidification operation and humidification operation for exhaust only, only room air is

taken through the indoor air suction opening (33) into the casing (50). Further, in each of
the dehumidification operation and humidification operation for exhaust only, a first mode
in which the first adsorption heat exchanger (31) serves as a condenser and the second
adsorption heat exchanger (32) serves as an evaporator and a second mode in which the
second adsorption heat exchanger (32) serves as a condenser and the first adsorption heat
exchanger (31) serves as an evaporator are repeatedly alternated.

[0105] First, the dehumidification operation for exhaust only is described. Part of the
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[0106] For exanple, during the second node of the
dehum di fication operation, as shown in Figure 16,
t he second upper right danper (72) is open and the
first upper right danper (71), the first |lower right
danper (73) and the second | r right danper (74) are
10 is closed. Further, the first upper |eft danper
roorh @) taked énth ithe tcadingwed0) iefirtrothurped s @7fi)st aivdntohthe misauptidn heat
| oner | eft danper (78) are open and the second upper '
excla@fér (BRNGE sefvii) as 81 dlaps@tbr, dnd the hest sasirodpced @y a sedoad air into
first air flows sequentially through the first | ower o
the hdsbtptibanieat efchapgert B, 32)i sestingds ar gindemseh ettene thehfirsy dpmidity
(31) and the first upper left danper (75) and is
contselpphit €til) tupptiegho tthe raom e pfitsy aspdeliungdifisd) byt one f the two
room On the other hand, the second air flows 15 )
adsapiioreheadt akthangérs (3132 servireramah aperatdrefnd axhaywsés to the outside
(78), the second adsorption heat exchanger (32) and
atmosphesabosedonbaie humidjficd biathpothet 3aryingrad ajcondsiisetust ed
t hrough the exhaust opening (54) to the outside .
[0106) noBpherampl¢,0d@itie thexsecondandrendfiithe deunydifispdomopeyation, as
for exhaust only is described. Part of the room_air )
shown e Fiigune 36,1 the second ippersoghti dampst (Bade eperaandythe;firg upper right
air into the adsorption heat exchanger 20 (31, 32)
damper (Alnghe Sre dowerapght dewper GAYandhesgeqnd; lgwenrighi flagingr (74) are

as a second air into the adsorption heat exchanger ’
is close, Famhero tieviraiguRpsT Ieicnmnen &0, theHin, lopglefy Jaggber (77) and the

secqd BYpHERGATIRET {18) $1 QR SELHIS RPATTA SRl TGRET (16)es closed. In
th g SHE S A sSAep el B deber R 1SS0 Rafperth, e
rst Romop S bhtes? B i 9856 F P BERS o 8R1 is spptics
o G5 PR B eyt D e Pk Sl g o
seqidpbisty, dhtkh BEGEFpd e TR ArhBLplE0 o, fpy ARBHRREn hea
exchasgst tycing, ] Sl phing PAG XAt RED, Al b PRHIRGEA through the
exhngf Bherify (545 PUBF ons RO nBRE", B0C o e C50) e he

011 N8 RS ol JORMER 8 bt e oo
air {g.g%r}aiung(? glgtééﬁPg ir(% tis HRRGhod, | QN AR R Shto Qﬂelﬁdséﬂﬁioh?lﬁgt exchanger

_ g aust opening (54) to _
(310445 k&@ingt JOAPREIRratS) dlCne BT isNaRGduckd s SLEQdAd @ finto the

ws sequential I'y through the second | ower |eft
adsSPIBE hedt R2hankBie33 SR REAESAT PEdridBnser. Then, the first humidity control
unit (11) exhausts to the outside atmosphere the first air dehumidified by one of the two
adsorption heat exchangers (31, 32) serving as an evaporator and supplies to the room the
second air humidified by the other serving as a condenser.

[0108] For example, during the second mode of the humidification operation, as shown

in Figure 17, the first upper right damper (71) is open and the second upper right damper

(72), the first lower right damper (73) and the second lower right damper (74) are closed.




10

15

20

25

heat exchanger (32) and the second upper |eft danper
(76) and is supplied through the air supply opening
(52) to the room [0109] - Mddification 5 of
Enmbodinment 1 10 In the humdity control system (10),
each humidity control unit (34, 12) may performthe
follow ng operation. [0110] As described above, each
Furtheflitkl §atof® GppeR lleft Barthpdr(36), 1) figBlofvee tefoddmsdr (7BWmdlthe second
fromthe outside to tﬂe room and exhaust fromthe room
lowkpletthinpet gigdaredosehagd tiskefstmisbet lefidanger TR ligélosud. Bnthe casing
hum di ficati on operation. In these cases, the anount
(50nfthaifirst1dir Slopwl sequentialie thfowghithe drsiclvinenlléfy daipei ¢7Hethe first
equal to the anount of exhaust fromthe room
adstipvien deat Bahbngend3Bmandtie fimy uppersephtadandbek f(21)emid is exhausted
val ues. For exanple, if it is desired to prevent the
thromgh deogxhanst opeming €54) o ithegouitdide atamsplese. @1 thedtiafrthand,tthesecond
amount of air supply is set to be larger than the
air flows nequehtiatihtueigh theedard lowvebié¢fhdamper (78hntheselmndaadsorption
positive pressure. On the other hand, if it is
heatieshamgtr (32)pmd ibn secohé uppayiefhidampera(7) sakisrsyppliad thwugh the air
the 20 outside, the ampbunt of exhaust is set to be
supplaropening §32) to ke rammunt of air supply in order to
bring the roomunder a negative pressure. [0111]
[0162]r t hdModifieationaicdf Brobddiment lcont rol unit (11, 12) nay
carr]y out a sinple ventilation operation by fully
cl osimnthet umidily sonaplesystes (Ep s bwnxﬂdw@n(rehunms‘}lq 1) may
shut of f the conmunication of refrigerant through the
perﬁwmtm fojlowdna ensrationy cui t (30, 40) and, in 25 this
ate, driving the air supply f (82) _and_t he exhaust
[01¥(Hn ésﬂesqr&eﬂra&w@eeaebﬁml% ewtr%ﬁmgﬁ (1ol 2)esaaripy @ut air supply
idity control on th mis oftg}r% unnecessary
d

fmn@h cpabide 1o db GRemS A a%%rfrﬁ@ FORIE uon thevvt‘i’élfsé%?s during
bR GHEon GERSER i BREHORF G REBROR O these Btesn Beapunt of air
sy it e ﬁfﬁ@&'@%ﬁ@%ﬁ%ﬁ Yo e room
Hoygiet Fﬁé%{ﬁfﬁqﬂ ey B e BB G b e . i desived
pref P BleXdfiar o0 £08 ol AL {oonﬁ‘ ad B QAT Sk ot 'k supply is

ay A0 only

set ‘t:o B r]é:’r ér ﬁi;a? u!(?el‘iﬁ‘&i% &t gﬁi% F#é ?])?&e;?%g gInp atﬁ Ir@(ﬁgﬁfi@’ ?ﬁ é)osmve
presgﬁlrgp @'nsthé btief ﬁgnWIt Reacifitd &P Jeb&ft tltlehx%om air from leaking out to the

outside, the amount of exhaust is set to be larger than the amount of air supply in order to
bring the room under a negative pressure.

[0111]) Furthermore, each humidity control unit (11, 12) may carry out a simple
ventilation operation by fully closing the motor-operated expansion valve (33, 43) to shut
off the communication of refrigerant through the humidity control circuit (30, 40) and, in
this state, driving the air supply fan (82) and the exhaust fan (81) to provide ventilation
only. For example, }humidity control on the room is often unnecessary in the middle

seasons such as spring and autumn, whereas room ventilation is necessary throughout the
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air having passed through one of the two adsorption
heat exchangers (31, 32, 41, 42) serving as an
evaporator is supplied to the roomand the air having
passed through the other serving as a condenser is
exhausted to the outside atm®phere. In this case, the
air 10 cool ed by the adsorption heat exchanger (31,
yeaddn sddh a dedkor hepdhided doatrdlne nbomadedier $hyle weaelatiog operation
it. On the other hand, the open/cl ose positions of the
providegrbsced pbwéB tor¥apkien 8£the hamiditiadontrbbsy@iein (18Y.i ng
passed through one of the two adsorption heat
[01E2c hangesrmota3 1,ead?, hdrhidity42gon&el Vuflig db1,a )ndenseperf@m an
supplied to the roomand the air having passed through
air-tdiditicofinye bpaetion fg apphinge\taphy adom, ais iexdtadls thedhumidity is not
the outside atnosphere. In this case, the air 15
contref¢dbutliie tdnepeaaisrerily tncdnealled o ieengje codtloniBe of dach humidity-
42) is supplied to the roomthereby heating it.
confrolldid] (13<EljbthdiopemtloRe pdsitidms off thestzimpers (A183 araly beisetrso that the
is given of Enbodinent 2 of the invention. This
air baioglipasset thobivghems dfr thm tivoeadsorptidn theat exdhaogers y3k,638, 41, 42)
(10) of Enbodinent | in the configurations of the 20
serong dpen evaparatior i{ 2dppliaddo elze toomuandiithey aic daving| passeddhiaugh the
(30, 40). Further, in connection with the differences i
oth¢rrservieg 8o afdondenser isrexhafstadto the outsisle atinpsnhiere. (2 his gase, the air
each humdity control ~circuit (30, 40), the humdity
cooledrityt Bk adgespiéen haad)exeliangen Sledbotli #8his wppbediiof thergom thereby
from Enbodinment 1 in the configuration of the
coolipg it Hartheother pend, thy amsp/clogsrpesilippe ohtheidampgrs ([&r78) gay be set
system (10) is described in ternms of different points
so thitdhe sirbednaBatsed throughl qre pi thetvosadsoumtipm heat gxehanggrs (31, 32, 41,
the humdity control circuits (30, 40) in this
42) sriying #ech eondspger 4 avnplisd 40 the 19pm At it hpvingapassed through the
respective humdity caontrol sel ect or val ves

f . .
othqragiving§s rREPETARITF Grhapsied e ihs owisie alfReFPREP-JByiBis case, the air
heaﬁalcq\,gfgﬁp %ﬁ?%ﬁ}cﬂ h%g %?F%Q%L@E? %ngflg i‘ﬁg@t ?Il{é\éﬁ%f {o the room thereby

heaﬁefrigerant in the associated humdity contro
Pyt (30, 40). [0115] In each humidity control

018 nésbalS bt of I gbPb31 e hum i ty control

U e 1 8 o) o By R emcimers
ol MG BT 500 ) o A oo o
outdoP cirf (20t) B&d fecjicr}lsljiumidity control circuit (30, 40). Further, in connection with
the differences in the configurations of the outdoor circuit (20) and each humidity control
circuit (30, 40), the humidity control system (10) of this embodiment also differs from
Embodiment 1 in the configuration of the refrigerant circuit (15). Here, the humidity
control system (10) is described in terms of different points from Embodiment 1.

[0114] As shown in Figure 18, the humidity control circuits (30, 40) in this embodiment

are additionally provided with their respective humidity control four-way selector valves

(34, 44). These humidity control four-way selector valves (34, 44) each constitute an-
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adsor pti on heat exchanger (31, 41), the notor-operated
expansi on valve (33, 43) and the second adsorption
heat exchanger (32, 42) are arranged in order fromthe
third port toward the fourth port of the humdity
control four-way selector valbe (34, 44). 10 [0116]
The hum dity control four-way sel ector valve (34, 44)
invér§iog agéchabigind fdryinvemingOthe Rdw Glitetti¢B@f réffjgesant tinhis associated
between a first position in which the first and third
hunfi@it} Sontd Girtuii G8f €0)wi t h each ot her and the second and
fourth ports communicate with each other (the
[0118]Si I eachs hewhdity nednitigli rcercdiBA30,a400, hes Besvrstlutpalfiviaiven(35n 45) is
which the first and fourth ports comunicate with
confatdi otthe firsapdrttofehesskanidity aomtrdl Hourdwpyp sdlectarovaiven(3d a#4) and the
15 with each other (the position shown in Figure 18B).
secqrdll dhik-ofvalbhe (36, M6) ihanohectedetoothe deomdepart of the R@hidity control
this enmbodi ment includes only a conpressor (21). The
fouewdy ofledtvevabust (3do44)c Furthers in(e2€¢)) hurnidity edntrawencdit {3k 40), the first
di scharge side of the conpressor (21) is connected
adsoription hhatcoohegei (1, gil pabe totarkpefatedsexpahsion yalve (33,439 and the
(35, 45) of the humdity control circuits (30, 40).

~ secoffieadsowgption hedtexchangern32c42) o arrqnzed in owler amatbe thavdepart toward

the suction side of the conpressor (21) is connected
the fowdynt oftthehumigitisentralfopt pesselectorvatvedddtdd. shut - of f
val ves (36, 46) of the humdity control circuits (30,
[0114]) . The humidity comérobfausryeay iastoyivelvel G4 b iar@ek humidity control
~humdity control system (10), each_hum.dity control
circgifj (0( #9) switchesc hpfween e firsf epapitinsy fopvhich the first and third ports
dehum di fi cati on_operation and a, hum dification . )
congpuneats Grith sashy efhargandsthecsecprdy ppd, fourth perts\ROPAURicsy with each
18, both . the first humdity control unit .(11 n th
othereldhgosition shawr &b Kiguet 16#51@@ fzﬁece%fﬁ PB%PﬁS‘b ﬂl%n“g’l& the first and
dehum di fi cation ernativel own

foufth PARg PR BICaH PR HeD LT N G COH T FERe eommunicat
withgach s 4 iniips FREHR BHFRRE 8B on Al Cernat i vel y. ao.
1P B S S SRR 8 1,05l s oy o
o543y R LRI g e o
e SRR U A S A R Py ikl o
RG] RSVRIBILAE od : pORNE t o s
toward the suction side of the compressor (21) is connected through other connection pipes
to the second shut-off valves (36, 46) of the humidity control circuits (30, 40).
[0118] - Operational Behavior —

In the above humidity control system (10), each humidity control unit (11, 12)
can selectively perform a dehumidification operation and a humidification operation.

[0119] Specifically, as shown in Figure 18, both the first humidity control unit (11) and

the second humidity control unit (12) can perform a dehumidification operation.

Alternatively, as shown in Figure 19, both the first humidity control unit (11) and the
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[0120] <Behavior of Humdity Control Systen> As shown
in Figures 18 to 20, whether each hum dity control
unit (11, 12) is during dehunm dification operation or
during hum dification operatjon, the refrigerant 10
circuit (15) alternately repdats a first node and a
second node. [0121] First, the first node of the -
secofichilirh By @dhtreli ungtuil2) {ahJerfiosm ddmeadidifiestion dperativheAkamatively, as
to Figures 18A, 19A and 20A. In the first node, the
showhuiti Bligtne 200 it s Posdiblerthavaghess] the fiost huwmditye sox(tdd unit4)11) ind the
the humdity control units (11, 12) are set to the
secofd hamidios téntmd .unfuflh eerfoimms a tdeburhidifichtioy aperdtionland the other
circuits (30, 40) of the humidity control units (11
perfatdk, a hinmidificston] bpexatsor. (ote rthiteBigurex 20 shges 2 §@te, théd the first
serve as condensers and the second adsorption heat
humigitg kangelrmi( @2) paf)mser debusidifoatiporapemtion and the second humidity
Specifically, refrigerant discharged fromthe
contd oyt €2 perfo@ds a lndidificatipn bperatiort. o each humi dity
control circuit (30, 40) condenses in the first
[0128 s siehadnr bidumatdyzonguot SyRdm>41), is reduced in
pressure during passage through the notor-operated
expdnsihownvial Kiguies 38 @330, whessseacle sumidibheonswot gnit (11, 12) is
adsor ption heat 20 exchanger (32, 42), is then sucked
duringndehurhidificstipn expstation2qy) durieg idifigation opeatiem, the refrigerant
Further, the second air is hun1d|f|ed in each first
circui(d 5} pltarnaieli seneatsadiratigede gala segand mede.vi ng as a
condenser, while the first air is, dehumdifjed i
[012é]eccﬁivz§t A Srspmasts Hehe refegermptriwnit (39) 15412501'5*’&1\)’(1%“2%‘3“06 to

an evaporator. [0122 xt, the second. node of _th
Flguf"éfﬁ"be}%tanél ilp ig‘?rs‘i EpoB iR ISR CRAFS BB selector

st G smiediie ) 1) e rdfo BRGR: rones i
the w@dgg c%‘#ﬁoﬂ%&tﬁ}% Al £ aps Rt Bonn gy Loz Jpe i
SRCAETRERE M gagavgrq%ha%g%%zt i b8 i e
exch&%eﬁso‘f%%e ?sg%%nde?a\g’a%:gf’%}(grgdg%@c? écp? l&;t{e gg'r%tp bi s%&%a}'rom the
com Sx@ses%lr fgil?aalnldy S_Blg tecl.l O gthu%lu(? g’q ey cfrﬁﬁﬂgﬂh gﬂ)t condenses in the

and di's o eac

o SERSE O B0 0 OB 0 o

motorfr eratd th);{ris[ng ?%1%@ a@g) t4|32’v g\gc%)o?atésh% The erecd}f&le %@éo?ﬁ’non heat

ansi on rates 1n the first

ﬁ%ﬁﬁg (t@% h@aﬁmn %ﬁ&é@gr&gﬁf tl{e?’éom dsor (31} BED caMpkeRskd therein.

npressor and conpressed therein.
Further, the second air is humidified in each first adsorption heat exchanger (31, 41)

serving as a condenser, while the first air is dehumidified in each second adsorption heat
exchanger (32, 42) serving as an evaporator.

[0122] Next, the second mode of the refrigerant circuit (15) is described with reference
to Figures 18B, 19B and 20B. In the second mode, the humidity control four-way selector
valves (34, 44) in the humidity control units (11, 12) are set to the second position. Further,

in the humidity control circuits (30, 40) of the humidity control units (11, 12), the second
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Further, the second air is humdified in each second
adsor pti on heat exchanger (32, 42) serving as a
condenser, while the first air is dehunmdified in each
first adsorption heat exchanger (31, 41) serving as
an evaporator. 10 [0123] As scri bed above, in each
hum dity control unit Sll 12), the first air_is
adsqphemnhadt pehangero A, of2) tselrer ay gendensesy gad dhe rf@%it adsorption heat
exchanger (31, 41) and the second _ adsorption, heat
XC]@%chﬁlénéé ilszervm; aYAPURLOES rpesifigallys rrekiggpst é]tliﬁhaligﬁ‘il |frc_0m the
the second air is humdified in the other_serving
compresepid@sand divkibhteddo ﬁﬁ%h‘éi’éﬁi}bhcaw‘i’l&éﬂlﬁ .43‘2);@9 591149.&565 in the
the humdity control unit (11, supplies. t

secondradtpption diatraxehanzes (32 62} IlﬁefeldB%% larme%weéiéﬁ%ﬁaé%ﬁ ghrough-
hum di fi ed second air_ to the out si de atno
the W‘&GT’@P@.@F ospangRn gelver (33n4dd, cwnerals Hhﬁf%? C%C{SSP@HOH heat
eratjon, the humdjty, . confrol unit ( ) su
exch er it 4h)¢ rsealege%lek%ﬁy it e, Somerasea 2 s gempsed therein.
ehmngmle air to the

dDeseaeR 231f9’f i@ﬁf‘ H?L?a%h S?%néé'??f)sfiﬁ?%j 8?%t$‘§%ﬁ?§(32= 42)
I 11, .1 i
SGW%gﬁ%nqoafiﬂ%rat‘%t (Bl P CEA T Pt SR pypron hea

desti nati ons of the first and second

exc ﬁlgzi:fig llt’?gf‘e’bvé%gsaeqoanter‘{%?fﬁﬁ the adﬁor pti on heat

1
1o 4ol et ol RpeCty SOl o TEE P g
df:hl%llé\rdS ﬂéjcl fniﬁor ft Yﬁ%eﬁrstt ha%s%m 1011 k{eXt %}%hagmg 131 tzﬁg(a&ﬂ]i the second

I STpos

B ATt AL A
hungg th rretﬁtg{%&i{q%g cé?ta &%d%%gf alt'HeH ndurﬁr%lg%hml((ljlﬁfcétﬁﬁlt Speration,

hi's di ment
the ‘Eﬁﬂﬁcﬁlg’ ﬁelﬂg Hé@l @%eﬁlﬁﬂrdlfﬂél) ﬁ?srtedus% the room and
provi res |ve un1d|ty control units

exhﬁli]sis thd %)mn&;h&ﬁ %c@ﬁ@ a1rtt$‘ %efdll@é@ﬁéjbtﬁﬁ)‘éﬁhe?@ (se@Figure 18). On the other’
refrigerant in dity control mrcwt% 40)

hand,Nd @@ h{]hh‘iﬁlﬂéétﬁbncc%'é?a[t% W huhidlty dehtrol GAR @Q 12) supplies the

i ndi vidual Iy selected by the assom ated humdity

hunfi@iffell GecdrAUiir YR ¥heSRLACATY eMAlyte theddshunfidified first air to the outside
Consequently, according to this enbodi nent, the timng

atmbsphe (c€dFiggie®®gn the first 5 and second modes can be
set for each humdity control unit (11, 12). [0126]

[012 EnfDhgd, mixnt eagh ohuinfidityl reoatdbl omit (11, 12), switching between the
dehumidifying and humidification operations can be accomplished by changing the
destinations of the first and second airs having passed through the adsorption heat
exchangers (31, 32, 41, 42). Further, if setting is made so that the destinations of the first
and second airs differ between the humidity control units (11, 12), as shown in Figure 20,
it is possible that one humidity control unit (11) performs a dehumidification operation and

the other humidity control unit (12) performs a humidification operation.

[0125] - Effects of Embodiment 2 —

In this embodiment, the humidity control four-way selector valves (34, 44) are
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A description is given of Enbodinent 3 of the
invention. This enbodinent. differs fromthe humdity
control system (10) of Enbodinent 2 in the structures
of the first and second humdity control units (11,
12). Here, the description 39 given only of the 10
structure of the first humdity control_unit (ﬁé)' tl'&e .
providadsin theiprespesiivedwnnidity eontiol uaity (Had2). Hiherefergo i flow direction
hum dity control unit (12). have_ the sa st.ructure. .

of rafpgeranihthe hemidky ICEW?léfer‘)é‘F 4D 4 0cearh hyomdity controf unit (11, 12)
descri.ption, "upper', "laqwer", "left" "right",

can by pghiiduallySelepted by h pspgiated hamlfi-lwéwiﬂﬁal-fougwx selegfor valve (34,

directionalities when.the hum dity control units (11,
44). {o9msequenyy-ARserdineota thiserpposipenty @f/@[ B to o%‘&'?w the first
Figure 21, the fifst m di.ty caontrol it (11)
and pegpeaneded camnt s for e&%mlafhti ARl REf gHE 12} 211 sh,
rect angul ay. paral | el epi ped shape. The casing (110)
[0126 ntﬁ%{"oc{‘%maﬁ%tlﬁﬁf’ﬁ’a U Ement s (181, 182) and a
hum di control .circui 3 40). J0128] The 1 di .
cont‘g cffeg%rm%@f}i Tl o oﬁcﬁmé%ﬁ%p&}\/% &Jd‘%\?vi 1{1# i0f. "THIE Ehbddiment.
. egeneration.heat- exchan 72) a hES
it PR e gy Syconizo ESRRALARR ot BEbbvinfbphe i s B Bhupps gf e s
20 expansi.on valve. . t.pat e ' NE. |
st e RRREND P o, 37 pARC R BRERDEG, hen iy of
| L CUH 3 40). at.i 1 .
strufipl A the, Y iy ol  GHENTIRE B BRI ARR b 11y and he
. Ci ' , i.t ch .
secif el RO gl i) Bl 22 EEETRG OBIEE Toflowing terms
Feige d 4 ee » BXENRNOGGEarl X »
use(?gh ﬁl{éngérﬁsgﬁﬁ%%térg ?ér%g’ clgﬁg?t i %ﬁd’an Q{é ‘node i’nefahmi c%&%crl’?gt and
« 0 i i AEQEd
b B Y oDl L B g from
infeaAndition. The humdity control circuit (30, 40) is
connected at its end toward the regeneration heat
[0127 ChARGRswh kd Digire Z1henddtine harasins col@rdfunith@1) includes a casing
conpressor (21)°in the outdoor circuit (20) and 40
1100TReRlIa’i @, flitishe Rektdn@uR datallelepiped thapadThecs 0l contains
( 0gxchangeré,galt(tﬂs,s 174) to tﬁe sugﬂpon a§,®iede of ?%edl b :
two QESRPESSEEmERS 1810 18)end dihdasditCedntisl EirduQB0, 400129]
Each adsorption elenment (181, 182) is fornmed in a
[0178] at The hunigiet abgwdlacircuda (3, | 40) eisi prodidetiapith d megdeheration heat
adsorption element (181, 182), humdity control
exciehganel®), 5 f{rdi8bgdat axdhanged (173).chaacmidshdat 3G hanger (174) and an
alternately defined in layers in the |ongitudinal
expalisicectdhon Nafte thaethadspansidnoveled smebgiven 8l Figlge?]. lorthis humidity
| ayer including a plurality of channels.
control circuit (30, 40), the regeneration heat exchanger (172) functions as a condenser.

Further, the humidity control circuit (30, 40) can be switched between a mode in which the
first heat exchanger (173) serves as an evaporator and the second heat exchanger (174) is
in non-operating condition and a mode in which the second heat exchanger (174) serves as
an evaporator and the first heat exchanger (173) is in non-operating condition. The

humidity control circuit (30, 40) is connected at its end toward the regeneration heat

exchanger (172) to the discharge side of the compressor (21) in the outdoor circuit (20) and
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The hum dity control channels (185) are open at the
top and bottom sides of the adsorption elenent (181,
182). An adsorbent is applied to the surfaces of the
adsorption el enent (181, 182) facing the humdity
control channels (185). On t ot her hand, the cooling
channel s 10 (186) are open at the front and rear sides
connsictedras itsend tpwardrihe fissiand s¢cpgd heatgaxrhanggrs; (183, 174) to the suction
adsorption el enent (181, 182), the air flow ng through
sidetof ghecesmmnrpggor Ganineths optrgey circasidRBhges heat with the
air flowng through the humdity, caontral _chanpels
(01291 8shach] edsaptions aderaer (AB1ri iR eiso formed jiyea cf&%ttlﬂg rectangular
4110) a first E;nel (111) | ocated at_the frﬁ
pargilgieaingd vihepe- alﬁ h%gmhepeefwm@ﬁ(@%) 18%d hymicity C%rum@amels
openi ng (116) and a second 15 an é 5 | ocat ed at
(1851)hf§1dr getlingschagnels (196X ﬁreaﬂte&&t%hso#e él’fir% An dg‘é APTgudinal
and an indoor air_suctjon en| The
dlre@m@fsthe afrapiep glamayt (181, &é&h 40 08 ltﬂ‘ﬁlag aiplymalgy of fhannels.
(111) rd the ent er

fi | | ht I
Thegnigity 303%;?&) P’W&B’éfﬁ#@ eo'BB Rogt ?rott?rﬁélqeépf thg;adsorption
t hehe!gf lgge OW)Eig g@) ﬁlgé ntsﬁl{'fgcqs Slgprtlgg e[em;nt (181,

182ff?&°”dthﬁ%?t% @évlg o Ghepia R Oy o o 55 Fi, E0ipe chamels

s eff e o Esfdf%?° he”ﬁ@%ﬂ .LI%%%% RIS I the

w05 P OB el T S T
excl%aﬁlgeﬁ h%?%wth%gea&?ﬂg&nﬁth{oﬁéﬁ ?heahl.fnlnd cOmfb %le%is)(l gr‘ﬂd

space COﬂS a secon space

[015(1&" Shs §i?d(i'ﬁ1 (ﬁu%ﬁ]%ehﬁ? W‘Eﬁgh ?&glltl%glgg %{Qng%aﬁa}gﬁgg@ nga?dcd at the front
is ﬁ#rﬁ{eﬁr\ﬂ Iy &ﬁ%ﬁ@ﬁ&lﬁ‘é gi‘%@%ﬁﬁﬁa&sg v éé‘rﬂé@ (%ﬁj 4nfl& second

rst eat exc ger e Sse pace

pana‘{?}?‘)nlb&ﬁ&?% b &%ﬂ 90 dried %{h aﬁy&ﬁhaor%eéﬁcﬂan opekdf (113) and an

the roomand is Internally provided wth an air

indvy BR! s¥ich@o ée}lﬂ-%h (188 Thd @xl?aﬁ&cﬂ'i}én % ahpas oﬁéiﬁBQHQﬁéht side of the

(174). [0133 e rear space in the casing (11

firstl fklAQY) RightgtbwRAS thie lceMBr, Riialeethe %Z%F?]?dop%ningf(ﬂ 16) i 1rs] open in

partition plafe (130) standing vertically therein

the 1FREIdS BiRg€ofl Sighily itelestdfth@Bedter Theutdd@itair sudtion bpédeg (113) is
spaces by the right partition plate (120) and the left

opeRai hilbwernpart af the(skSdhd. panel A1 ovidié tieprigle dnd] while thd@door air
right side panel of the casing (110) and the right

suctisl épehlin@119) iabper thaRY lowmeer pary klibeebf oveard tiegpleft@enthot t om

The upper part of this space constitutes an upper
[0131] The interior of the casing (110) is divided into a front space and a rear space.
[0132] The front space in the casing (110) is divided into right and left spaces. The right
space constitutes a first space (141) and the left space constitutes a second space (142). The
first space (141) communicates through the exhaust opening (114) with the outside

atmosphere and is internally provided with an exhaust fan (145) and the first heat

exchanger (173). The second space (142) communicates through the air supply opening

(116) with the room and is internally provided with an air supply fan (146) and the second
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ri ght passage (165) and the |ower part thereof

constitutes a |lower right passage (166). The upper

ri ght passage (165) conmuni cates through the first

space (141) and the exhaust , opening (114) with the

out si de at nosphere. The | owet? ri ght passage (166)

communi cates 10 through the outdoor air suction
heatepelrnger (1748) with the outside at nosphere. [0135] The

space between the left side panel of the casing (110)
[013&Ed Theerebespace iy the ccasing (P0xinslydese yight patitipe plets (13A) and a left

top to bottom The upper part of this space .
partitioh plate (1383 standing perticaily thergimskhegearn speq® isaliddehiomda to right
~ part thereof constitutes a |ower |eft passage (16]2_2.
intoThree spaspeby thefrighpparttigeplated 13 0)asdhihm | eftnagtitionplefe g W he

second space (142) and the air supply. 15 openi ng (116) ..
[0134] t hThenwaee befiveqn e right pidp @p@el@&é@@a@élngié ) and the right partition

communi cates through the indoor air suction openi n%
platg q128) isdivided freny 9o bpitomeiherynper gyt ahdiy paroepnstitutes an upper
..elenments §181, 182) are placed in the space between
right H@S@geg(gﬁ ) fﬁ)é]rtpp lovees part ‘E?e?fl%@fm&ﬁé a|gwey pght passage (166). The

ook prork fifutvsriasis it & gt antactS e s
operipg, 21#45 St the qide ?mplﬁa%&ﬁ&Wﬁr &Bﬁh@%ﬁage 1349) qogmunicates
e

e i ot e o E 1 i
plaEIS0PE (TS HERRoPIS P ET e s PR S opd R o woper
et Gl P87 RRA d Yy Baf fibaf ol L ot g gl (89). he
ST

opeHE AT RRE P SR THe kv 1R SRS PP HGhRRRERY Mugueh che

; ; o AXB L. ont of the first

mdoggé%?gﬁogn%ﬁlggggg(181)hb p%d;lr% communi cates with the

[0156? ol TROtENARB/IRN Qaﬂe%@hts‘{ﬁSi,r]%Zg hfeSflacRE SR ﬁﬁt%g& wRe& e right
(181). The second passage (152) i's formed behind the

artRRAOPKtea PRindOMeCleBNBAHitiér §Adte A190) GPHREIRhSGAS §310) tThe two

P t he glgol ?ﬁlgﬁchannglg ??86%)1 o?p_atﬁgmse)cond adsol?%tqi o(?

ads@p@HE BlenledB20181D 1891 88] arbiged ap&t fHRPRACH oGRAGE thel B3ht-to-rear
is formed on top of the first adsorption el enent

direétiﬁlpréﬁﬂcélgmmmﬁﬁﬁh&‘érpﬁoh Reldrhent s d§ blacedtvtwaed the front of the
channel s (185) of the first adsorption

casing (110) and the second adsorption element (182) is placed toward the rear thereof.

Each adsorption element (181, 182) has the humidity control channels (185) open at its top
and bottom sides and the cooling channels (186) open at its front and rear sides.

[0137] The space between the right partition plate (120) and the left partition plate (130)
in the casing (110) is divided into a first passage (151), a second passage (152), a first

upper passage (153), a first lower passage (154), a second upper passage (155), a second

lower passage (156) and a middle passage (157).
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“and (cog@unicatdsowite they

el enent (181). The first | ower passage (154) is forned
under the first adsorption elenent (181) and
comuni cates with the humdity control channels (185)
of the first adsorption element (181). The second
upper passage (155) is form#2 on top of the second
adsorption 10 el enent (182) and communicates with the
[0138) i Tl first passapt (ﬁi&nh rged iggjonp ol ttlnfeﬁﬁééémptlon element (181)
adsorption el ement ﬁ% The second | ower pass
annsicdB6) ohthsdirst adﬁﬁrpéll()é r?éerwent (181).
(182) and communi cates with the humdity cantr ool
Thecseapik passpa8 £} S20fis formmeds belyndl thel seropdi @%O@Flemlﬁment (182) and
(182). [0140] The m ddl e Fassa e (157) is fornﬁ
compaunpRetes witletheicoglingehannels (186 of baserond agyoyptiopelement(h32)

second adsorption el ement (182) and co ni_cat
(018 Soohrigromermenss (pin6) Oélre%epﬁowg Ui G5 nospuion element
05 Sl S kLo
[0141]
e b B Somis A 17 s PR B 508 B clmens
(lsggq?qdanglg{uzépgeg%gftgg g{f mn&éq%é ragr oy glegb%fg 11;180 it adsorption.
Bl 5578 “%@'gﬂé Shi T AT B RD R S S B ond sasopion
BEONG T e e v
sy 3@%% T4 5 R 5o A A,
s TRIOL Bl (e by SataaRaedufitl S RERAET s 159 o

is provided with a first right
the % &Ba%ﬁ%naeﬁemén% d right damper (122), a first

[012(611 3 4;@5 'nﬁh"&le gaaggagé 61(5]7%”&‘3 f rﬁeg'breﬁatéerem% fﬁsrgt aQEﬁrgﬁ'&{TPI%ﬁqent (181)

er’ri and second

andldtgxgvesreccf | géﬁfoﬂﬁfgﬂe&erﬁéxgqgﬁ)‘l%d E%ﬂ%}uc;% it $Ee Eé(ﬂfﬁ% channels

rovi i'n the | ower part of

(1896%}750& pd bcis'o ion didRifs (183018205 he 1AaK Sabda f(IS’ﬂ)tcontams the

provid nd interrupts conmunication between'the

regdniefaifon @@MGEarfgéﬁ(]lﬁ Z?ﬁgpdsg& ugn‘i’g’}ﬁfy thégl passage (166).
The second ri ght danper Is provided in the

[014QWeThe ?ﬁrttm@ﬁ beRReh Itmldaw pdsbdgen197)aind thd BR) loWas tpassage (154)

toward the rear and 5 provides and interrupts
has GQOFRLRMIdR¢ HAApReIeBafovided s Wvekr pagsRgect The Xirantidileedamper

| oner right passage (166).
(161) provides and interrupts communication between the middle passage (157) and the
first lower passage (154). The partition between the middle passage (157) and the second
lower passage (156) has a second middle damper (162) provided at a lower part thereof.
The second middle damper (162) provides and interrupts communication between the
middle passage (157) and the second lower passage (156).
[0142] The right partition plate (120) is provided with a first right damper (121), a

second right damper (122), a first upper right damper (123), a first lower right damper

(124), a second upper right damper (125) and a second lower right damper (126).
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[0144] The first upper right danper (123) is provided

at the upper part of the right partition plate (120)

adj acent the first adsorption elenment (181) and

provides and interrupts comunication between the

first upper passage (153) arftBthe upper right passage

(165). 10 The first lower right danper (124) is | L
[0148] oVItdefirsatighthdanmend 12 Das tprovidedhin the dowerppart pf therright partition

plate (120) adjacent the first adsorption el enent
plate (120) nestitopraod thedsontand privédes apd sntbavnie spmityaicafipn Between the

| ower passage (154) and the | ower right passage (166), )
first fassage ¢bfI) andpbe lowehighianpsage (166)5The seqond viehkdamgper (122) is

the upper part of the right partition plate (120)
provadidainetie Iohver pex crfdthe aighd rpartitinn platendap) (rrm2§m@me the rear and

provi des and interrupts conmuni cation between_ {he
providescand inSrupisesonpaseaiion bessgenathe seepnd prseage (b and the lower
__passage é165). The second | ower right danper (126) is
righppassdgddd6@t the | ower part of the right partition

| ate (120) adjacent the second adsqrptjon el enent .
iﬂlﬁ‘lsﬂh%ﬁwt pPpen Hekt éaraparriddy wppr@vwsan%ﬁ he Appey-part of the right

T
R L i e o
ThedgEfe {;E?éi,a?pg .g12,§% Ilﬁi%rpvﬁfé & P?ﬂ?&%egagégﬁtﬁ El(rgwtepartltlon plate
(120) Gt s sapinon b fisrepl gt bpid husiisp el Ry bveen the
st paes (LR AEAoI o BBRE (001 RpeSippgt dent damper
5 ot B 39S e L yRSARR SR T0PEG o socon
adsqrpiot EletneBR 5] Rl pyReS chd Ml QUREAhifaliGR bedidn the second

comunicati on between
d 5 .
SRR Al Dok o RRSaatn 16 campe
t. .t . . it
205 S Ll B o pR 0Pl b o

| ' L65@ bR PRiaNBE Betten th d
s 58] U553V LT LB 4y AT Bt sty e e

' | 134) | i ded
lowes Bifjage 160 ohlt Lo e e o bl e (150)
[01&5:11 a?g@teﬂt Beifibd platedd30) Riprovided eant filsl BE) daadidr (131), a second
p

ovi des and i nterrupts comunication 5 between the

left HhkBtr (199E% MRASTREElf thpe(IB3) hefilsOlaver |ff danpms (B3, a second
© (16§)r.dehv§ secm uSper Ieeplt3 glan‘pl)er (135) is provided

uppédt l_eftr&ﬁn?b@pﬁtispﬁﬁa Slohdpweeldft gunper(i3s). pl ate (130)
adj acent the N

[0146] The first left damper (131) is provided at the lower part of the left partition plate

(130) toward the front and provides and interrupts communication between the first

passage (151) and the lower left passage (168). The second left damper (132) is provided at

the lower part of the left partition plate (130) toward the rear and provides and interrupts

communication between the second passage (152) and the lower left passage (168).

[0147] The first upper left damper (133) is provided at the upper part of the left partition
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second adsorption elenment (182) and provi des and
i nterrupts comruni cati on between the second upper
passage (155) and the upper |eft passage (167). The
second | ower left danper (136) is provided at the
| ower part of the left part|4ﬁ on plate (130) adjacent
the second 10 adsorption elenent (182) and provides
platar(@30)nadjncanpt the clinsmadsarption reldnesnie@R1Y} laed spovidds ahdvisterrupts
passage (156) and the lower |left passage (168). [0148
commu@pehan bematn thetfast uppet paseagkithBy)iand thesuppeniest n@ssagb 7). The
in this enbodinment, the first humdity control uni
firstawyr ficlamper §6440nsiprovidediat yheclomer phrt wiiithe l(ema;armmneplate (130)
common structure and conmmon 15 operational behaviors.
adjapent ghe dirstesdsoippion calemgnit| (18 endy emvafesmmé iptemapisoponghunication-
the first humdity control unit bﬂ% but not the
betvipgnaleg Brst ifwarnassage 6HY) Andite loyee p@sagsr{ﬂﬁ&( Iby second upper
0149] <Dehum dification operati on> As shown
left garppardd31is arayided at whreyppen parhof thedplh portitian péafqél)i"OD gdjacent the
driven in the dehumdification operation, outdgor air
secondygisorptiemRlsmeat (182} prds proyides @pd IGHURTH EOBIisaHion between the
20 suction opening (113) into the ca5|n
secopg ﬂlpa%rrpaswa@ f13% end thearper lelpagseasiiory Tgaﬂuse@ﬁd loweptt damper

is taken as a second air. thr i ndoor
(1363| ip pg‘a\e $oft %éﬁWﬁ@ pﬁﬂi ph)the .lﬁdfb partigion ?Ré‘glaf@fjcenﬁ fhe second
the h n1d|t ont circuit (30, 40) durin
adscge aanp%é#f provHlet G e EQGRRGRIEY O bifesen the second

exchan erves.as a c enser, the second heat
OWQﬁﬁ%ﬁga“ l{‘fﬁg\g?l‘agg pQ(%sa%en&gg};\por ator, and the

rst hea 9er (173) is deactlvated Under 25
[Ol{sheseoé’ i]?’f‘%i%ﬁ@a The f| rst hum d|ty control unit (11)

[alogng ?ﬁb%fir e%t S ﬁrtf’&g stohlg glllrfl?rgaﬁneofnrst Hl?ml%lty control

umtggﬁra]%d tﬁ% sec |n(? gfﬁ%rdl c%anf ur%l ?B%\%Cf a&rﬁmé trF ra‘i":xd.common
opelfaécll)la] iy 10(£E|'5 ke ag?%%ﬂt%'ﬁ wﬂ?tb'eonggﬁ) foft tlﬂ@ Beh %\?ﬁ)r 0 the first’

SOor |on enent and a regenerati on acti on

humtxﬂgr Fgmt @‘ﬁ GJUPB{)ﬂHe gé}ﬁh%?'bf £f1]c8s%20nd[ at " %160;1 ’gmt (12).

t partition p

[OIbESe%Déﬂ%h ﬁm{bé@g%‘c&o 9 darrper (124) and t he second

anper are open and the other

danpes shovinl Ml Fighted 2114 2212\@en%€ af Q.t%ﬁﬂh faﬁl{“@eﬁ drivén in the

the left partltlon plate (130), the first lef
dehumidification operation, outdoor air (OA) is taken as a first air through the outdoor air
suction opening (113) into the casing (110). Further, when the exhaust fan (145) is driven,
room air (RA) is taken as a second air through the indoor air suction opening (115) into the
casing (110). In the humidity control circuit (30, 40) during dehumidification operation,
the regeneration heat exchanger (172) serves as a condenser, the second heat exchanger
(174) serves as an evaporator, and the first heat exchanger (173) is deactivated. Under

these conditions, the first humidity control unit (11) alternately repeats a first mode and a

second mode.

[0150] The first mode of the dehumidification operation is described with reference to
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danper (131) and the first upper |left danper (133) are
open and the other danpers (132,. 134, 135, 136) are
cl osed. The first m ddl e danper (161) is closed and
the second mddle danper (162) is open. 10 [0152] The
first air taken in the casi P (110) flows through the
| ower right passage (166), through the first |ower

Figure @t Tulsirepfirst (k@) tharfitsi mmidityeohirpktnit G rpepaysage adsorption
(154). The first air in the first |ower passage (154)

actién dows thienfiost tadsorpiori diement ¢HiL) cindch aegestration gstion Fon Hie second
first adsorption elenent (181). In the humdity

ads@gpnon elemehta{@dB2). s (185), water vapor in the first air
i s adsorbed on the adsorbent. The first air i

[01%dhuPudng itkel first mode, finrthe righs @ﬂmtioorplats @P@nehe firstglpyver right
flows into the first upper passa 8153) passes

damplar 12 antehé iseeond pperr righsfdampgn ae 9Bgn arpfbﬂteh@her dampers
upper |eft assaq é167) in this aorder .and then_ f

(121,23, 138, 42 clegseic Eugtherojn th%lelfmﬁafﬁlé@b@éﬁt%yﬁh}% the first lef
(142} the first air exchanges heat with t

damper (§3Joeadthq first uprer Jeft dampeicdB3 LSRR éPd 6116791131%%?9?@5 (132..
passage therethrough and i s therebhy cool ed.

1345 ERAA oAt SoBreLTddle demar (L) $sed and i seop middle
the air supply opening (116) to the 20 room [0153]

dampysr (162) &5t IRsh. hand t he second alr taken in the casing

mléqllrlco)ﬁﬁ;; lﬁ?%%’éﬂ% tm B@?qaﬂ&g&gﬁﬁ ﬂ(o Oggliﬁﬁ%wér rpgﬁ‘?lglassage (166),
mrocla*% it e L penapie P ’gﬁ%etﬁ%ﬁlfl ¢ Foush ARG T The fis
o B LRGN A RN S 180k es LGSR i
Byt e M
first gigﬁgg@lgg% )iE)tI?ea %%s%%baenlgrfl!['eg pﬁstt @fr &&%ﬁﬁﬁ?ﬁ& 119 qa@?ﬁ?stt adsorption

uring passage

e RERI Bl W o AP e ey e
danfﬂe\?\gﬁﬁf) Eﬁmﬁen%p?ﬁ%gﬂ)fag n%@ %ﬁ@ﬁ § find brdeP bl fRf MRS IRD the second

passa ['ows 1nto the humdit

spa‘c‘ﬁogtﬁgtln?q%%&%hf nﬁa]:ﬁgith P qﬁstseﬁf:m‘a?ﬁg%ﬁnoﬁdtﬁ Bhe refr)lgerant in

ity control channels (185

the sERnAIRAY &%ﬂ{mséeﬁg bed %sr 3 %ehﬁer% Allis #Rrdtyooled. Thus;

wat er vapor | he adsorbent. The water
the YQRRRidifHRSANRBGIA ﬁ?ﬁ‘airh? sEpied Bebigh the 8P Bh;b;ﬁjﬂ op&hifd€ 16) to the

second air. The second air humdified in
room.
[0153] On the other hand, the second air taken in the casing (110) flows through the
lower left passage (168), through the first left damper (131), into the first passage (151)
and then into the cooling channels (186) in the first adsorption element (181). During
passage through the cooling channels (186), the second air takes heat of adsorption
produced in the humidity control channels (185). The second air having taken the heat of

adsorption flows into the middle passage (157), passes through the regeneration heat

exchanger (172) and, during the passage through it, exchanges heat with the refrigerant in
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hum dity control channels (185) flows into the second
upper passage (155), passes through the second upper
ri ght danper (125) and the upper right passage (165)
in this order and then flows into the first space
(141). Then, the second air 4hsses through the first
heat 10 exchanger (173) in non-operating condition and
it aridsis ¢helehysfugtlerthea@dgh t he exhaust opening. (114) to
t he outside atnosphere. [0155] The second node of the
[0154 huThelhéateabsecond apfows iftom the niddlepiabrage (57 inte fher sgpore lower
to Figure 22. In the second node, the first humdity
passagait(i®6) amd thea1flywyp émtd ctherdhuanidigy sontpeli ehrannele t(¥8y) frothe second
the second adsorption el ement (182) and a regeneration
adserptipmalefrent (183).fIn e humBlityckootrpt channels ¢hit the Bgsgrbent is heated

0156] During the second node, in the right partition
by y&waeeoqdla_m)sp thatevater ¥apoy ppépsqrb@hfromd@mgﬁormsjf hg ygpter vapor
the second | ower right danper (126) are open and the_ .
deserbetk fromatirp @dsprbgnt 3siapplieg o Yessecaphyir. dhe seeandeair humidified in the
Further, in the left partition plate (130), the second
humidity contephphannels32§5)flnwvs inte e serond upperpapere (Hppasses through
(135) are ogpen and the other danpers (131, 20_133, .
the sepond pppsr Held dampse (L2571Had fhe UpPSHiTEl Bassagrd05) pthis puler and

e B0 b5 o AT ke e o e
R ACLT o e LR S
56). Th fi ir i h d
11933t SASIGIVTIS. (1 ows i nto the humidity control
IR B i B S AL b g
S
) t (182) f ' d
Py S LBE) B TR 0 S RPRREAS,  oe
ads&kgg%ﬁl%ﬂlgnﬂigwgpper | eft passage (167) in this order
a en 0

into the second space (142). In the
copd h LI L haat My ioht

1S ODAAESRE S48 ek e SRR B e i
danfef | I I £26)tdrex eleSkher d

=m0 R SecolT Y SR Uit (P20 A OB g ether dampers
(128uPRl hed Hyg%egl@lo&éa? Fakther, %&b%h%’pmt%ﬂ pete(A136), thesecond left

the room [0158] On the of her hand, the second air

danfRKE132) Bnd 18 se@RHRPpérlidR HambOVE 35YUr0 dPéh dddethe other dampers (131,
133, 135, 136) are closed. The first middle damper (161) is open and the second middle
damper (162) is closed.
[0157]) The first air taken in the casing (110) flows through the lower right passage (166),
through the second lower right damper (126) and into the second lower passage (156). The
first air in the second lower passage (156) flows into the humidity control channels (185)

in the second adsorption element (182). In the humidity control channels (185), water

vapor in the first air is adsorbed on the adsorbent. The first air dehumidified in the second

adsorption element (182) flows into the second upper passage (155), passes through the
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| oner | eft passage (168), through the second |eft
danper (132), into the second passage (152) and then
into the cooling channels (186) in the second
adsorption elenent (182). During passage through the
cool i ng channel s (186), the'%@cond air takes heat of
adsorption 10 produced in the humdity contro
secoandauppet $ef{ d@Bper (IRS) swt thedupmier ldfapassage A6 in Fes lgeder and then
of adsorption flows into the mddle fassage (157),
flovsastethe tsheandgipatend 42 b du s secpudh spasat(142x diedirglesir eachmpges heat
and, during the passage through it, exchanges heat .
withyihe hiefrigeraneinr thy escend heat exchangad(174) duréngepagsagq tharethrough and is
heated. [0159] The heated second air flows fromthe
therelyd dp@led aBlusg she deimmiglified andecopjedsfirst giteis suppligshthseugh the air
(154) and then flows into the humdity contro
supplianeng ({1639) the foathe fir st adsorptlon el ement (181).
In the hum dity control channels (185), the adsor bent
[0158) h@atthe othsy hend e cesrmdaair taken i dhe Gasing (WQp&eowisghrough the
desaorbed fromthe adsaqrbent. The wat er _vapor desorbg
lower lsfh Raseasadd68)p dhirpughs thepisrond! @ﬁodét%réé%?an yitqjthe sepqpd passage
second air humdified in the d|t oq%rol

(15Qrandnbes intoghy CPPM%CIPWB]SKE@)H“ a@gaae‘vlemem (182).
D“‘{“ﬂz@fsa&ﬁglﬂses {55 50 v é??ﬂﬂgaé%éi‘% i%%?r Al s Segrfisorption
proiSEe i s LS camtil g (A5 Sf?vgtse@éfa%’ bdnialeh e heat of
adsérﬂp%m&sagﬁoezﬁeia@aass@g‘md' 4008 R s e
B g B AL BB G e
ot SR, 18, DT UL,
[01%11 ;E‘Ré Ilg@it séc‘dﬁ& agnrhc?ﬁsgﬂéﬁ]lﬁtgé é’%‘lﬁgﬂe %%EE *@fs@qgiroi”@g first lower
passf}i%ca o@%&’f“aﬁa rthérf’ﬁov&s idt@KEL *?’i“f@ﬁ 'Joﬁ{rola'cﬁalﬁulafsot'ﬁ%) iflthe first

ralr suction opening

adsc?\lrét’wﬂ elehfdnf ABINYTIHL Bﬂmfd?t?/t ({g)ﬂ{ropk}{a‘ﬁﬁélts (f&%g th@%sé}%ﬂtri heated

IC&tIOﬂ operati on, regenerati

by ¥ CREARLSIr %& R%t WREY 68 RYs AeSHBIERSHY the td&@orBéﬁtS tl"h@ 8@dter vapor

eXChanger serves as an evaporator and the
des@rﬁ@c@ AR tad SorbaR MO8 plied (dhhe stcslRPst. I THRsBEbnd iERimidified in the

these 5 conditions, the first humdity control unit
hun{r;%%))e cOntk@rdhahRlly (188PERNS iAtof the Frstiper pidage @S8R NFAsses through
the first u.pper right damper (123) and the upper right passage (165) in this order and then
flows into the first space (141). Then, the second air passes through the first heat
exchanger (173) in non-operating condition and is exhausted through the exhaust opening
(114) to the outside atmosphere.
[0160] <Humidification operation>

As shown in Figures 23 and 24, when the air supply fan (146) is driven in the

humidification operation, outdoor air (OA) is taken as a second air through the outdoor air

suction opening (113) into the casing (110). Further, when the exhaust fan (145) is driven,
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[0161] The first node of the humdification operation
is described with reference to Figure 23. In the
first node, the first humdity control unit (11)
perfornms an adsorption action for the first
adsorption el enent (181) and4%.regenerat|on action for
the second 10 adsorption elenment (182). [0162] During
roomteir (RAXis takahess 4 first his thioygh thsandoari adhsystior ep¢nipgy115) into the
the first right danper (121) and the first
casipg §ht0)dbmtbe rhugridigy contesl siyevit 6306l 49)1@%31@&!&3?@‘;@89% Operatlon the
(122, 124, 125, are closed. Further, in the
regevgrationi heat prohenger 1(3@3) serves #5ia eendensier the it H%ﬁé?hanger (173)
(134) and the second upper left da (135) .are %P
ServgR @s B EVapdretor, dadpbe gecemg heatfszhangsenﬁﬁk 1518 tivgted. Under these
closed. The first m ddl e danper (161) is closed
congiiens dbe it hmishy caapeRt ( UBaiemaie g buasets paaamodmad  second
first air taken in the casing (110) flows through the
modéoner | eft passage (168), through the first |ower

t d 134 d to the f 1
(01615475E Fig mpAe et ahe DupifiRRon; FRETioB 8 HepaLea gt Tefajonce to
Figye 2k égﬁegatgsg%%?ﬂ%ﬁré A 18‘?;‘:"% Fit AL RRlogRE gh Adsorption
actipg 05 BB BORPHES SIEPHLHID Sles FreQetalifp agfiph fof fie second

ption el enent (181) flows into the

a r
ad“WPPQ?CGBEEFHB Lsage (153), passes through the first

o1REPulind the HRTRRG 3 e rigfl” (‘{2192”'%% e REFCAR damper
205, 56t i tight fpi @ie%)ra?aé? gﬁaﬁé.*%e ot qablderd (1351124, 125,
126§ re° e§€ %gggxiﬂmegl?rﬁ%l du | %ﬂnﬁ&ﬁat?@glsb? %&9&1&& Q&P%SI?R%Mer (134)

avi n

amdo”ﬁ?i{ea %Eér%])'hﬁ (@% l%??& rg#{@r%é %ger% ﬂ%';othéled 0?631], 132, 133,
136?%:1 9%;@3 tfﬂ?ﬂ;%1%£$gmﬁ§{r°@g1)ais cl%t 2K SR ithe E&%ne 38idAR damper

r’ right passage (166),
061 gg gh the first right danper (121), into the first
ge (151) and then into the cooling channels

[01631186)rhé ﬁrir oﬂ]&rﬁh tﬁéﬂéa%%t h o) Bl BirbuchiBd lowdPUett Paksage (168),

passage 't e cool ng channel s (186), the second

thro%lgﬁ tﬁeaﬁl%{slo%ﬂefpcﬁanw I3 Lifdinto MeTHLABHer phstdpe (154). The first air

hum dity control channelS (185). The second air having

in thalies 1dh& fka@s':htge @i54)ab5ar iatd @9 Huh@dwy EdHid] thameisqU8s) in the first
passage (15 passes through the regeneration heat

adsorption element (181). In the humidity control channels (185), water vapor in the first

air is adsorbed on the adsorbent. The first air dried in the first adsorption element (181)

flows into the first upper passage (153), passes through the first upper right damper (123)

and the upper right passage (165) in this order and then flows into the first space (141). In

the first space (141), the first air exchanges heat with the refrigerant in the first heat

exchanger (173) during passage therethrough and is thereby cooled. Thus, the first air

having lost moisture and heat is exhausted through the exhaust opening (114) to the outside

atmosphere.
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exchanger (172) and, during the passage through it,
exchanges heat with the refrigerant in it and is
t hereby heated. [0165] The heated second air flows
fromthe m ddl e passage (157) into the second | ower
10 passage (156) and then fl4%s into the humidity
control channels (185) in the second adsorption
[0164]enBnt thé bRRY hahd, thhesebondi ali taken dntthe kasitm (k@) Slofvk8hyqugh the
the adsorbent is heated by the second air so that
lowentight pasgage (166)chsomgbdiek firsorightidanges k2 nnto th firstpassage (151)
vapor desorbed fromthe adsorbent is applied to the
andsthen mto athe .codleg sharmeld @B6) huthiedfifst @dsdrptierhelemest GHd). During
adsorption el enent (182) flows into the second upper )
paspigs sthypeigh 1th6) qoopiag senndly LA, 118 sé¢nond el takendiset of eddsorption
danper (135) and the upper |eft passage (167) in this
prodircgd in drechunhidity chhioalscharmeds €186). Shemsdorbaic baying gaken the heat of
Then, the second air passes through the second heat
adsesptibmrflyers {ntq 4he imiddlerpasgreeaflbiy reosrsi thranghathg negeneration heat
supplied through the air supply opening (116) to the. i
exchangat (1781 8@, drhag m@ﬁs@agnﬁbr@usﬁ ity pechapgasdient wih fthsrefrigerant in
~operation is described with reference to 20 Figure
it arpigis thegelyheeatsdeond node, the first hunmidity control

uni tﬁéll) perforns, an adsor%i on action fog_the
[0163)c oA Be hepded :Eﬂcp@ﬁ]aléﬁl@ﬁ!érfqon( gljudglﬁchagsa,g%é]eﬁf{ e itlaehsecond lower_

pasge] (50% s R0 el BF UHALY IRV TP YS! i dhe sccond
adsééég% ’e}e}%& ?ﬁéﬁ&gr&% %g%jdi%?%pngrﬁ]s iabis 085)L e RSO is heated
by &_ﬁr@g&lsq @% tsso %qlwﬁégﬁaqﬂ%i? ’éles(lo%ES ’ %{elhge?q%sgrpeéga'é?ev{/dter vapor
s TR b 2 i 5 B B LB 0
1 - : 1 : |
oo B AT A e S e A
0168] T irst_aj i i ,
e R e 5 e B ORGSRt v o
Ao R 450 L O Theh S0 00 AT B BBBENR second e
xS 35308 e LM L UEPILILELI SO by cpein
(ll@ltggge robfh, the humidity control channels (185), water
apor inthe first air is adsorbed on the adsorbent.

[0166)€ Thé $EcoBl 'mélle SAhEYuhiEfiSRAperation is described with reference to

Figure 24. In the second mode, the first humidity control unit (11) performs an adsorption
action for the second adsorption element (182) and a regeneration action for the first
adsorption element (181).

[0167] During the second mode, in the right partition plate (120), the second right
damper (122) and the second upper right damper (125) are open and the other dampers
(121, 123, 124, 126) are closed. Further, in the left partition plate (130), the first upper left
damper (133) and the second lower left damper (136) are open and the other dampers (131,
132, 134, 135) are closed. The first middle damper (161) is open and the second middle
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adsorption el enent (182) flows into the second upper
passage (155), passes through the second upper right
danmper (125) and the upper right passage (165) in this
order and then flows into the first space (141). In
the first space (141), the fd@st air exchanges heat
wth the 10 refrigerant in the first heat exchanger
dan{rky 80620 i closgdpassage t heret hrough and i s thereby
cool ed. Thus, the first air having | ost nbisture and .
[0168at Ths fiest hauskendintthe casgiz (1he) Hockathsoughape lnwey 1€ paksage (168),
to the outside atnosphere. [0169] On the other hand,
thrauigh thessenod kiwertleft damper (186) aalsintigthe s¢@ndflbwespaskageudhé). The
the Ilower right passage (166), through the second
first pigkn thdaseperd low2P passhge dSohBowe tundhphesiliy consol dbajels (185)
and then into the cooling channels (186) in the second
in thdserquud adsonitiomeriem¢ntgd$2). Durtha diupeditn gentrdirchagiels KESS), water
cool i ng channels (186), the second air takes heat of
vapatiswrthe ifigst aipioadensbe an tthe adsarbetitt Fhe divstr air driednbielthe second
(185). The second air having taken the heat of
adserpsien slameant (1B0lawe ta Fhe secons] Bpprasaygec (139) pasp@ss&vé@lgh the
t hrough the regenerati on heat exchanger1%172 and
seconr mmjr fight é@gzeagm)rﬁnéug% upper right passags (198 in Uwst prdgnand then
refrlggrant in IS hereb heat ed. g g .
ﬂovmé-tq] e sgérédﬁel)am thP |ﬁes%¥/§p¢qedm)h erﬁréfoﬁ“éexﬁ anggs peat with the
(157) .into the first |ower ssage (15 and then
refr%aeafwé ip 1o firgt é‘eﬂhﬁ’FCélﬁ"t‘%Pr dohDr @mngh%mes&?rfﬁwuahn%é thereby
n el ement (181) n the hum
COOLfén B t@h Brsbatr HC’%PS" mﬂémaedgleﬂ e F%hfwéta? é‘a%u%}ythe exhaust
t he [ o that water vapor is desorbed from
m”?ﬁ@(igé ggﬁ?““é%%m%ﬁfg?evapor 25 desorbed fromthe
sorpent d to the 0 r..Th nd air )
0181y G i s T i efon vr iﬁwﬁlm %ﬁﬁ%ﬁ%ﬁ@?%@%ﬁs firough the
nto t firs
lowgt B8 peliste I @lr g@é*‘?? FEepRE FRRPGrbasm L1320, P s s passae

(15%:1%3'% tsl'felflﬁ\r/\%)uﬁ% CtOH ngl ﬁsrtn%up(gg ern sgggnd g&‘s?)%g))n e:ll%raent (182).
Du %Q rtl'nlo Eﬁ tlpeacso%ﬂgg cﬂ&@x@s 61&5; ﬁlll ﬁco%ddat%f;e S%egpcgﬂldsorption

€ Ssecona-space con

pro@ﬁd'ed Hﬁ?ﬁee@nﬁi!aftg 9 tr%lh&lanﬁqu Pﬁg) hﬁ%t Cﬁ“?ﬁ %g{;ln% %}1 thd'heat of

non- operat 1 ng ion and'is supp rou

ads ‘Exlon Ynt@ Hﬁ@'rﬂﬁdfelﬂfg}agteo(ltsb? 15589&9 th?odgﬂdﬂ‘l%t feb@leration heat

pl 1 cabi
exchanger (172) and, durlng the passage through it, exchanges heat with the refrigerant in

it and is thereby heated.

[0170] The heated second air flows from the middle passage (157) into the first lower
passage (154) and then flows into the humidity control channels (185) in the first
adsorption element (181). In the humidity control channels (185), the adsorbent is heateq
by the second air so that water vapor is desorbed from the adsorbent. The water vapor
desorbed from the adsorbent is applied to the second air. The second air humidified in the
humidity control channels (185) flows into the first upper passage (153). Then, the second

air humidified in the first adsorption element (181) flows into the first upper passage (153),



[0171] As can be seen fromthe above, the present

invention is useful for humdity control systens for

suppl ying dehum dified or humdified air to roons. 52

Cains 1. A humdity control system conprising: a

plurality of humidity contrd®lunits (11, 12) each for

selectively performng a 5 dehum dification operation
pasexds thupighythedirdelppen @itf dagtpeai(i33)@nd the apparidftpassage (167) in this

hum dification operation of supplying humdified air
ordepartdnihen floms intosgha gécend opgeed342)r Ther, tthy «8Ppndhaw ipagses through the

conpressor (21) disposed therein; each said humdity
secowh heas| exghange( (174) i@ nohepegtiog wnrditied and is lepplied through the air

conpressor unit (13) to forma refrigerant circuit
supplysipeaing (Eb®ftp ghermwdmt o control the humidity of air by

10 carrying out at |east one of heating and cooling of

an adsorbent using refrigerant in the refrigerant

circuit (15) and bringing the air into contact with
Industrialdspmisahility and any one of the humidity contro

units (11, 12) being capable of selecting either_ the o
[01dEhurisafan batsten fopethgt ahoveothet preseat degnfipr 4¢ juseful for humidity

operation_ regardl ess of the other _humdity contro
conifief gxstemsifor supplyag Aehumidificg onbpmidified fiettiogMSoper at i on

or humdification operation. 15 2. The humdity

control systemof claim1, wherein each said hunmdity

control unit (11, 12) includes an adsorption heat

exchanger (31, 32, 41, 42) carrying the adsorbent and

connected to the refrigerant circuit (15) and is

configured to feed air taken therein to the

adsorpti on heat exchanger (31, 32, 41, 42) and bring

the air into contact with the adsorbent. 20 3. The

hum dity control systemof claim2, wherein each said

hum dity control unit (11, 12) is configured to take a

first air and a second air and alternately performa

node of dehum difying the first air in a first

adsor pti on heat exchanger (31, 41) serving as an

evaporator and hum difying the second air 25 in a

second adsorption heat exchanger (32, 42) serving as a

condenser and anot her node of dehum difying the first.

air in the second adsorption heat exchanger (32, 42)

serving as an
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evaporator and hum difying the second air in the first
adsor pti on heat exchanger (31, 41) 53 serving as a
condenser, and each said humdity control unit (11,
12) is conflgured during dehum dification operation,
to supply the dehunmidified f%st air to the roomwhile
exhausting the humdified second air to the outside
at nosphere and i s confi gur@ejmsiuri ng humi di fication
operation, to 5 supply the hum dified second air to
the room whil e exhausting the dehumdified first air
to the outside atnosphere. 4. The humdity contro
1. Aslygnidity obntedlajyster comipeisiegn each said hunidity contro
unit (11, 12) includes a humdity control circuit (30,
40) a phoalityr efeburmidey eiontrbly ugitn Olde ti2h gatth éorf setestively performing a
adsorption heat exchanger (31, 41), an expansion
dehwiishertiom ops®iion Y suppdying alebemishliechais to proQn and gt humidification
exchanger (32, 42) in series in this order, said
operitiah @f s4pptiong hemidg l¢dcaif to th@om0) constit ut i ng part of
the refrigerant circuit (15), and the conpressor unit
( 133 single|cqawsesser unﬁv(éiﬁ)sln&ymgﬁe@;qmprp@m (212 flispesed teareiag
to the 15 refrigerant circuit & for |nvert|ng t he .
di r eachissid bemiditg\gogtrok wait Uelf, r]+2@1 mﬂtcoalm%@ﬁgw el compéessor unit
hum dity control circuits . The hum dit
(13} tonformy 2 §§,f§*tg§1i‘ﬁlbﬁlf‘éﬂﬁa(1rﬁ) Smdvﬁ‘?éﬁé‘ﬂfﬁd éacqqn%h @eﬁmwlam pf air by
control ynit (11 12) i ncludes a_hum dity contro
carmyingcQH! at ?@@t ongyp! hessing sngecgoling of n adyor SRR Frgigsent in the

AR I e e S
ﬁﬁ%}g’ ‘?q‘f @fﬁﬁ‘f PB‘P‘%WL%H&? i (iﬂzdw bslﬁggﬁgfnl% ﬂf; Eh,%ﬁlpg gither the

deh%‘gl'ﬂ‘f’%wf* Pefftn fobe Cﬂ&@)‘(‘l? ﬁ% OB IBERP SRFEILSS g the other humidity

cont #‘Zﬁr‘?gﬁelsg é%ﬁ r&/\}? pps; 1%tt§<$f}ﬁgpggq5§ﬁn E‘ %gﬁfﬁ&f’ﬁ operation.

hum dlty control circuit (30, 40).

2. The humidity control system of claim 1, wherein each said humidity control unit (11,
12) includes an adsorption heat exchanger (31, 32, 41, 42) carrying the adsorbent and
connected to the refrigerant circuit (15) and is configured to feed air taken therein to the

adsorption heat exchanger (31, 32, 41, 42) and bring the air into contact with the adsorbent.

3. The humidity control system of claim 2, wherein

each said humidity control unit (11, 12) is configured to take a first air and a
second air and alternately perform a mode of dehumidifying the first air in a first
adsorption heat exchanger (31, 41) serving as an evaporator and humidifying the second air
in a second adsorption heat exchanger (32, 42) serving as a condenser and another mode of
dehumidifying the first air in the second adsorption heat exchanger (32, 42) serving as an

evaporator and humidifying the second air in the first adsorption heat exchanger (31, 41)
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serving as a condenser, and

cach said humidity control unit (11, 12) is configured, during dehumidification
operation, to supply the dehumidified first air to the room while exhausting the humidified
second air to the outside atmosphere and is configured, during humidification operation, to.
supply the humidified second air to the room while exhausting the dehumidified first air to

the outside atmosphere.

4. The humidity control system of claim 3, wherein

each said humidity control unit (11, 12) includes a humidity control circuit (30, 40)
formed therein by connecting the first adsorption heat exchanger (31, 41), an expansion
mechanism (33, 43) and the second adsorption heat exchanger (32, 42) in series in this
order, said humidity control circuit (30, 40) constituting part of the refrigerant circuit (15),
and

the compressor unit (13) includes an inversion mechanism (22), connected to the
refrigerant circuit (15), for inverting the direction of flow of the refrigerant through all the

humidity control circuits (30, 40).

5. The humidity control system of claim 3, wherein

cach said humidity control unit (11, 12) includes a humidity control circuit (30, 40)
formed therein by connecting the first adsorption heat exchanger (31, 41), an expansion
mechanism (33, 43) and the second adsorption heat exchanger (32, 42) in series in this
order, said humidity control circuit (30, 40) constituting part of the refrigerant circuit (15),
and

the humidity control circuit (30, 40) includes an inversion mechanism (34, 44)

connected therein for inverting the direction of flow of the refrigerant through the humidity .

control circuit (30, 40).



