;el3e|"y|.D'6z"T"I D DESCRI PTI ON HUM DI TY CONTROL APPARATUS TECHNI CAL FI ELD
The present invention relates to a humdity control apparatus for

controlling a 5 humdity of air. BACKGRODUND ART A hum dity co

apparatus for controlling a humdity of air by using an adsorB%’mﬂmnml’mmtﬂm
conventionally. For exanple, a conbination of a humdity contro q&g&r}_a us
of this type and an air conditioner is disclosed in Japanese Paten

Application 10 Lai d-open No. 8- 128BBSCRIBTBON it concretely, the humdit

control apparatus described in the above official gazette incl M‘ﬁmmmmummlmm
di sc-shaped absor bi ng r ot AIUMIDATACE ONTROLr APPARATUB sposed a

path for roomair and a flow path for outside air and is driven foOFgoooo2x
rotation about its axis. In ot heTEGHNECABRRIBLD on of the adsorbing rotor
is in contact with the roomair and 15 the rest of the rotor is in contact

wi th the outsi déhaiptesemthi@vadivarielatg 1o0i humidityp canticl egpavat fon castsadlifgent . | n
the humdity control apparatus, the outside air is supplied to the

adsor 5 nghiiraidity ofiait. noi sture in the outside air is adsorbed by the
adsorbent. The heated roomair is supplied to the adsorbing rotor and the
noi sture i s desorbed fromthe aBACKEROUNBARY hum dity control apparatus
sends the roomair humdified by the adsorbing rotor back into the room

Probl ens to be gohwaillifyovsitel ,apptafis fod confreHingt Hatunsidity iofi A tbyhusmgliahyi ng
performance cannot be obtained in the above hum dity control apparatus.

Thi s poi nidsetent REkARHE cobREtiondllyt NBor axdmmiTe,0d tymBRBLiGIPObf 8k Sonttdle
heated air is sent to the adsorbing rotor, the noisture is desorbed from

L he adsor hgntatuPBetHid &/ pdamdrdesdr BidElioHee id diselodd RJapndsE Pafdinf A?;gliéd%i%ﬁ_eby
umdify the air. At this tinme, the lower a relative humdity of the air
i nt r oghucedaiddpen Nee 8-128681.

To put it concretely, the humidity control apparatus described in the above official
gazette includes a disc-shaped absorbing rotor. The adsorbing rotor is disposed astride a
flow path for room air and a flow path for outside air and is driven for rotation about its
axis. In other words, a portion of the adsorbing rotor is in contact with the room air and

15  the rest of the rotor is in contact with the outside air. The adsorbing rotor is provided with
an adsorbent.

In the ﬁumidity control apparatus, the outside air is supplied to the adsorbing rotor
and moisture in the outside air is adsorbed by the adsorbent. The heated room air is
supplied to the adsorbing rotor and the moisture is desorbed from the adsorbent. The

20  humidity control apparatus sends the room air humidified by the adsorbing rotor back into
the room.
Problems to be solved

However, there is a fear that sufficient humidifying performance cannot be

obtained in the above humidity control apparatus. This point will be described. In the
25  humidity control apparatus, the heated air is sent to the adsorbing rotor, the moisture is

desorbed from the adsorbent, and the desorbed moisture is applied to the air to thereby

humidify the air. At this time, the lower a relative humidity of the air introduced into the



2 adsorbing rotor, the likelier it becones that the noisture is desorbed
fromthe adsorbent. However, in the hum dity control apparatus, the room
air of arelatively high absolute hum dity is heated and sent to the
adsorbing rotor. Therefore, a relative humdity of the roomair introduced
into the adsorbing rotor after heating cannot be reduced 5 sufficiently and
there was a fear that an anount of noisture (i.e., an anount of
huni di fi cadsphing weerothp bilielier drhecpmesithabihp amistergin desophedJeasm thepdsorpenty e
relative humdity of the roomair after heating is reduced so as to secure
the amount of hdenvelvefii wathiedmmidity eoptselasnnarates, thheogrocin af e refativelyniigh i ng
has to be increased. As a result, energy required for heating increases and
ef fi ci encabsofute emidityrishentedaod semito gepaserbing rotr.r ¢bharefdre, aoclatiee humidiy i on
has been acconplished in view of the above points and it is an object of
the invensf dre teonprairvimedacddi e ehé iadsebing fotori afitéryheating rasinnetppareduesdi n
whi ch sufficient hum di fying performance can be secured. DI SCLOSURE OF THE
| NVENH ONsutficiéntly rantl thiefen svak oa Sfehrv ¢hdt hen prolohe mof amdistuak efehyart mount efit i on
is applied to a humdity control apparatus for taking in air, for
hum di fyi hgnidifickebuydedoibed digni e aisorbemnecnhctrbesseppdedi nif théveelative humiditp
room The hum dity control apparatus conprises adsorbing elenents (81, 82,
) in whf gl raotudti aftéryheating iotedacelespas sageufeBthy dhavunbof hgmidificitioophat i ng
air into contact with an adsorbent and a heater (92) for heating air
suppl i ed fetpfhtird ®f tHerrbeintayr aften heatingdiad¢o bassrgsed, 8F)s ofesul) @nergy oeduined
elements (81, 82, ... ) for regenerating the adsorbent. The humdity
control afpaeaingSincreides afd efficiedty afithe htintdjityapatral dpparatwsris reducatiuci ng fir st
air into the humdity-control -si de passage (85) of the adsorbing el enents
(81, B2, ... ) The addftord hes Belmosdemplisizdadsdew ofahstaboee pointshandf itristanai r
and a regenerating operation for introducing second air which has been
heat ed i nobjb& dreht Giveafiod %2 provideoa hiph-dfficieakiyt huraidity roohtrsl sipapmssmgwhicB5) of
t he adsorbing elenents (81, 82, ...) to desorb the noisture fromthe
adsor bent syffibiensieeaddyiag heifornidiceesh bd seauredxt ure of room air and outsi de
air. 3 According to a second neans to solve the problem and taken by the
invention, in the first means to solve the problem the adsorbing el enents
(81, 82, ...) includes a cooling-side passage (86) through which cooling
fluid for taking heat of PWCPOSUREOFETHEANVENTMONhuUm dity-control -side
passage (85) during the adsorbing operation. 5 According to a third neans
to solye the prabfigimaads takelre hye prudldnnwaditiken, by thet ineermtinnois cappiediso 8O
solve the problem the second air passes through the cooling-side passage
(86) of themiyobirbldapphe®fos takik, in&d, for.humidifyihfer detnimidifyihi uhelaiaraidi s
then heated by the heater (92) and introduced into the
hum di t y- eansupplyingi the apeiatngeodri5) Thé htuh&liydoatrb]l mgpaedtesresrhprige8 hds@Bing. . . ) .
10 According to a fourth nmeans to solve the problem and taken by the
i nvent i oneleinen@ny819ng2, of,. )t ive Whicht a tluntitiity-dontedsniiet pasages €85hdombabgimg a
plurality of adsorbing elenments (81, 82) are provided and a first operation
for simul tiaaigging sr s cyntag voith ah hdsozlstnoald adeatpe () fanhdating ircuppliddrtg t he
first air through the hum dity-control -si de passage (85) of the first
adsor &b ngtirl aomidityt@hjrobside t pussageg 8 r oft itheg adspebiagi elembyts c(81¢ B2t i.Hgfdrhe
second air 15 through the hum dity-control -si de passage (85) of the second
adsor bi ngregeneratitig (82 hdsoriskna  SExo hdmadigyr edritoh dpparagisnedrtiesn eutugh \adserbingi ng
out the adsorbing operation by circulating the first air through the
humi di t y- operhtiedl foi dieraqdasinggfrs( 8%) imé théchusadioyrdoraxid-cidei paysadee(@Ntof( 88) and
the regenerating operation by circulating the second air through the
hum di t ycaddokisihg slefienpa@3a8E, (359 cafisetthe alsotlsdnt asladwobh npishrermnbe {ifst pirar e
alternately carried out. 20 According to a fifth means to solve the problem
and t akenaiya tdpenératienéperation for Bimpdociag edcohd airfwhidt hdsbethealedinahes héatersol ve
the problem the one adsorbing elenent (200) is divided into a first
portigm (&2))intente hiidigsdontrol-side passage @5 of diet ddsorb{rip0élgments (8 S2ads)obi ng
el ement (200) is slid to thereby carry out a first operation for
si mul t anedewlly thehbizdine fiogh theeadsorbsit. aThe isedond taivels Hommedi dfya minttrecdf-reomie
passage (85) of the first portion (201) as the 25 adsorbing operation and
i ntroduci ag aheuskieaid air into the hum dity-control -si de passage (85) of
t he second portion (202) as the regenerating operation and a second
operation for sinultaneously introducing the second air into the
hum di ty-control - si de passage (85) of 4 the first portion (201) as the
regenerating operation and introducing the first air into the
hum dity-control -si de passage (85) of the second portion (202) as the
adsorbing operation while alternately swi tching between the operations.



According to a sixth neans to solve the problem and taken by the invention,
in 5 any one of the first to third neans to solve the problem the
adsorbing elenent (250) is fornmed in a $hape of a disc through which the
hum dity-control -si de passage (85) passes in a thickness direction and is
di sposed in such an attitude as to extend across both a flow path for the
first air and a flow path for the second air and the adsorbing el enent
(250) rotates ahceomdingtteasesondaheansite solvethequialem anddakenr st thgimvention, inhe
hum dity-control -side 10 passage (85) formed in a portion of the adsorbing
el enent (thB(jrstmeahe tadslvebthagproplematthondscabidgi altmodsi 8% 82)e..9eincludesanr
into humdity-control-side passage (85) forned in the rest of the adsorbing
el enent (&hbfihgaiiet passageg B6rthrouph ohmhatocding Paidofodi takingoheat sefvadsbiptiorans
to solve the problemand taken by the invention, in any one of the first to
thi rd nmeagenetatedsialthehirhilitgroohtrelsidapassageu88) duringahdadsoebing dpezatiomom 15 ai r
and the outside air in the second air is adjusted based on a tenperature of
the rgom ai r andcerdiagpes ditd weafs tb Belve thesrdelemi and tdendydhe ihvestian) irethght h
means to solve the problem and taken by the invention, in any one of the
first to $bofidmeRet® sbiveshd probidhE the sdebrdruir passexthusiphrthé coolingtsideepasidge r oom
air and the outside air in the second air is adjusted based on a rel ative
huni dity @6)bhehe A6 emedASE 825 A) hy/thelvaolinl fluidodndt I8 ehenlhcatedebyathe .
According to a ninth neans to solve the problemand taken by the invention,
in any ongea@dr ORF ahd fittodubed fits dhdraamidityongbMsidé hassag® 8 ref the EH3drbing
rati o between the roomair and the outside air in the second air is

adj ust ed bamests081,®82] gpperature and a relative humdity of the roomair and
a tenperature and a relative humdity of the outside air. 25 According to a
t ent hijgreans to Ae¢ot8inhe afoaith @Baath scdethe ProBled and\t&itdni WNtheiifiventien,sacond
or third neans to solve the problem an operation in which the outside air
is used agnyt b bff thelfirgitd thisd SRl BGobie thePebblenili Xplufaity of hdsolihyelemehtae
roomair and the outside air in the 5 second air is adjusted based on a

t enper at ugg, 82) hleeprovided ahd aditst eperaitaciod kindtagéoustiecdrtyisd oatl the all§c@bing
fl owi ng out of the adsorbing elenents (81, 82, ...) during the operation.

Accor di NgopRatih 1§ EYEMAtihgBa fgstladr thedugh thdBuriidelRmiralédd pkeaipdBS5S BEthe
invention, in the second or third neans to solve the problem an operation

in which e adQRPIngidlerhént I8VSAM &S rkfdefating lopafation %ygﬁfc_ﬁiaﬁﬂ%% sROAd dir
m xture rati o between the roomair and the outside air in the second air is
adj usipd PR&EMH tAE hamid@R@nRbLEde Phsshite(88) bihdSectnd adbsibinglehiinalt 82)/a8d a
second operation for simultaneously carrying out the adsorbing operation by circulating the
first air through the humidity-control-side passage (85) of the second adsorbing element
(82) and the regenerating operation by circulating the second air through the humidity-
control-side passage (85) of the first adsorbing element (81) are alternately carried out.
20 According to a fifth means to solve the problem and taken by the invention, in any
one of the first to third means to solve the problem, the one adsorbing element (200) is
divided into a first portion (201) and the rest, i.e., a second portion (202) and the adsorbing
element (200) is slid to thereby carry out a first operation for simultaneously introducing
the first air into the humidity-control-side passage (85) of the first portion (201) as the
256  adsorbing operation and introducing the second air into the humidity-control-side passage

(85) of the second portion (202) as the regenerating operation and a second operation for

simultaneously introducing the second air into the humidity-control-side passage (85) of



of. the first air after flow ng out of the adsorbing elenents (81, 82, ... )
during the operation. A twelfth neans to solve the problem and taken by the
invention is applied to a humdity cont#dol apparatus for taking in air, for
hum di fying or dehum difying the air, and 10 for supplying the air into a
room The hum dity control apparatus conprises adsorbing el enents (311,

312) for bringing the air passing through the adsorbing elenents (311, 312)
i nt o cont thetfingi portian (2@ msitbe regencrafing operatiomgnd intwduting ghd fisst atsiotobthat by
a heating nedium The hum dity control apparatus carries out an adsorbing
oper at i onhtimiditytqopirgl-side passage @5) ofithd sebendhywatiom (P02 ds the ddsorbimgodperegiono t he
adsorbing elenents (311, 312) to cause 15 the adsorbent to adsorb noisture
in the fiwhileaiternataly savitchgrbetwedennhe ogeestamson for suppl ying second air and
the heating mediumfor heating to the adsorbing elenents (311, 312) to
desorb the noi sAucedingama sigthadears e blve The prodican dnditdkeh Hyf the i@ntdn,an

m xture of roomair and outside air. According to a thirteenth neans to

sol ve § heapy oid efmtienfirst ek eirdomedietoi so@nthe probleth, 1he ddbsrbinged]éténtR8)Sist 0
solve the problem a mxture ratio between the roomair and the outside air
in the sefdfidda i shapeddjalliscairdagh Shichtha hi@dIB* @nttbBsiaé phdiged @SNpakds innd a
tenperature of the outside air. According to a fourteenth neans to sol ve

t he probl gnhiakbsé dicedtionyaridnie disposed inosuchian dttidé wehd titen®anrdsd bothal fiewt he
problem a mxture ratio between the roomair and the 25 outside air in the

second ai pathSoRtieUrisesir Rag AAIGN path P Ahd YR ohdl AirtindYth@fadédibing QPR (250)d a
relative humdity of the outside air. According to a fifteenth neans to

sol ve t herquitedlapfindnils tceli@al Biis,! Bfrolioe8 Nthe Ofikst lalt int® thd) Qubi@ikyf-Edhtiokafae to
solve the problem a mixture ratio between the roomair and the outside air
in theo Seﬁ@s@éi%]eé(%) fosmadlin's p&doh 36 Be aagbr&ng%mnatm?ea@mé aéerEih%ToFé&ﬁtion,

hum dity of the roomair and a tenperature and a relative humdity of the

out si de ahsd inBAGEE itRseohdait fto humSdityt@aNS]-5ide ?_Q:isﬂgc (835 fiheBif Me re&t drhe
hum dity control apparatus, the adsorbing operation and the regenerating

oper at i ontharsébingi ebsad (2500 Bs tHeGe@aeting Bfera@@.at i on, the first air is
introduced into the humdity-control-side passage (85) of the adsorbing

el ement (81, 82Aceording td B&ebdnts inedhy to@BBShd ProBRA @ed takér By theenwa§es, aant
while flowi ng through the hum dity-control -side passage (85) and water

vapor in kieoid 6fthe JErdt tb Shiddmaaks0h keRelile bidbleat SOhiX@RE ratfdbdtWeerPthB@boiand,

in the regenerating operation, the second air heated by the heater (92) is
i nt r oggIc egliriahd ehel diRsiB8! B G the LOGHd At isSddflBtdaamSaDEn ﬁ%égpé?ﬁtu?eh&‘ RSl 8P bt 9

el ements (81, 82, ...). If the high-tenperature second air conmes in contact
W th the agtbdtRgRtatureRfte MANGE aik.S desorbed fromthe adsorbent. In other
words, the adsorbent is regenerated. The water vapor desorbed fromthe
adsorbent is appkéddingQo bh@ighth frREMNY salve thd Problegh MMéTakiérd by GeRhvedtion, in
apparatus according to the present neans to solve the problem the second
air is thenyvoud of the @irstttt ehiedinshnieto dblveahdplobRnt, @Q0fix@ire ratidbedivB& theessis, i n
the humdity control apparatus, the outside air and the roomair are taken
i n, m xedairandltHelveisideedit int the bévdnt aRtiesdj19&) basd oh heclaghetiumhiady ef eesesm (81,
82, ...) as the second air. 20 The hum dity control apparatus according to
t he pe@senir andanslative m@lidey bhtepustdeain dehum difies or humdifies the air
supplied into the room In other words, the humdity control apparatus
carries out an Ap&drding@d of sihthSmp@isyto nglvehBe bidbidm ahd tdkenByvhe GlivenBbdginvapor
has been taken by the adsorbing elenents (81, 82, ...) and which has been
dehumi di f agdonedfothe Hiestrto @iirdmeans 10 R6lvaith®problein, SUpiXte Rgid Btws@rho dodh I

whi ch has been 25 applied with water vapor desorbed fromthe adsorbing

el ements 6i83hnd 8 outsid} ahrid tWbs@onak ibagdinsted basbdf dnegl téni¥efatinideand aorlativbe
hum dity control apparatus may carry out the operation for supplying the
dehumi di f hegidifyrofthedobm dif snd HRenipeRriraasd 4 ReatbReuatidi®pof tAE outside air.

25 According to a tenth means to solve the problem and taken by the invention, in the
second or third means to solve the problem, an operation in which the outside air is used as

the first air is carried out and a mixture ratio between the room air and the outside air in the



supplying the humdified second air into the roomwhile sw tching between
the operations. In the second neans to solve the problem the adsorbing

el enents (81, 82, ...) is provided withSthe cooling-side passage (86). In

t he cooling-side passage (86), the cooling fluid circulates in the
adsorbing operation. In other words, when the water vapor in the 5 first
air is adsorbed by the adsorbent, heat of adsorption is generated. If the

t enper at weeeorsf ait fseadfustesitbagéd on 8 témparatarseef thy raone ainend adémpeadatorepefi the fizgtd t he
relative humdity of the first air reduces, the water vapor in the first

ai r beconmesaftedowing ettyfithe ddsordispelmentb (81, 83, adsluribg tite. opttatioaf or e, t he
cooling fluid is circulated through the cooling-side passage (86) of the
adsor bi ng el enesitordifg to &2 eleventh neans tusdve the pyehlemand dallee dty thé iravestiomt i on
to be absorbed by 10 the cooling fluid. Thus, the increase in the

t enper at uinehekedohé ok ithisd neeans issavphegasidmt an sppmpties & whichrthelwedm air isf t he
relative humdity to thereby secure an anpbunt of noisture adsorbed by the

adsor lgentused @as theefirshaif ¢ daRA@b olitand @l miktird gatfy bdvesn the heorf airaind thé duteddech
has passed the cooling-side passage (86) of the adsorbing elenents (81, 82,

...) and dihp theaédhd B33 adjisté® baed ®h d tBmperaturé Bf thetdugsidelii &lid y/tefipetat@t - si de
passage (85) of the adsorbing elenents (81, 82). In other words, in the

present _@f&ﬁé_ﬁfs@aﬁ@ﬁ&ﬁﬂé\bi@lgﬁmﬁbfmmadidﬂ@ingem{bﬂtsé(ﬁl, 82 ..L) duiingithé opedatiad i nto
t he cooling-side passage (86) of the adsorbing elenents (81, 82, ...). The

second air flows tivBif@UGbarisne sebel the roblele afd 3eket Sy(186 invaatiél & appiikd fgaf | ui d
and absorbs the heat of adsorption generated in the humdity-control-side
passage (BmidityR6MrolldpParasFoitaRing ih ir? for hundidieying ontthnkiyifying theat, end ( 92)
and sent into the hunmidity-control-side passage (85). In the fourth neans
to salgve foh@u%ﬂ?ilﬁgetﬁ& aittintoe@ $éonh WOT R B@h dlit L oditr 61 BfafatfisSdomSidses adsorbiag e
provided to the humdity control apparatus. The hum dity control apparatus
of the prasasits (FANI12)Fof BliNEng AR aﬁf?@hiﬁgtﬁbpg RtRNbER dldhdntP@11] I2)f i r st
operation and the second operation. In the first operation, the adsorbing
oper ati oniny tonth@OwitH dnOadsBfbeht Ahd faﬂﬁé‘a{tbign& 2olRigetieNdds6Bént by aCRéatingd out
and the regenerating operation with regard to the second adsorbing el enment
(82) is caediugd aWe huldidity\Cordlohgppaiaiscartics dul an sesRbidg 0paaaé R supplyidg
manner reverse to the first operation, the adsorbing operation with regard

to the sefRnsir and tiROfAfikg Redaine f&YooliBElo 1he adsdrbin@tlémént (31 F12) to cause
regenerating operation wth regard to the first adsorbing elenent (81) is

carrigd OHk adédibdrii®o hddokh nivRskie ih EheSRst/ Sir bAE a RERRLRThg bPétaiviLfor dasHlPingd
el ement (200) is divided into two portions. In the humdity control

appar at uUssegbnd B pabeheatipaiediugh 563 heatibg it ehePaddIERY elefiRRnisi (331, PIRgrtat i on
and the second operation are carried out alternately. In the first

oper at i ondesbiethadesistaidBoRRE aliodbentd t The &@andl airGs fditelliof atmixirk iofRodm 01 )
of the adsorbing elenment (200) is carried out and the regenerating

oper at i oninandoutsigétil to the second portion (202) is carried out. On the

ot her hand, in the second operation, in a manner reverse to the first
operation, the Acsedihzngadpiekeaith aieans tdsolaghe protlethzad saeang thé ipeatioryn
(202) of the adsorbing elenment (200) is carried out and the regenerating
oper &g oninwhe hwelehiameansGo tsoBref the Protdamn a afixturOdatiol etwedhr the dosibtair 4rd thee

hum dity control apparatus of the present neans to solve the invention, the
adsor bi ngogtigenaiit in( A Qkcdril il iisl atijusteditasdd betaveaipetdnge fafrthé regaerait amhaand

t he second operation. For exanple, the humdity control apparatus continues
t he firsttenperatire ofitHe@uitsideldirwhi l e in a state in which the first portion
(201) of the adsorbing el enment (200) extends across the flow path for the
first air and tAecopdiagnela Pourtdenth raddhd ko sxv e tSprablemsamdtthienityahe patehtidyr t he
second air. Then, the adsorbing elenent (200) is noved to start the second

oper at i onini the dweltfit Bedrd twhoblz therdblém; a Bk futOhitioHtiwestxthe Blim ag AfiSthehe
flow path for the second air and the second portion (202) extends across

t he fdsow @asibe biRfin theesebbidbir ¥ 4djustéll Tdzed on afrbRfive Bividityl 0T9hd RRns &ie andla
operation for a while, the adsorbing element (200) is noved again to carry
out the fiela$itve BRBEAELY SMhe bitsidB@irsi Xt h neans to solve the problem the
adsorbing elenent (250) is fornmed in a disc shape. The adsorbi ng el enent
(250) is fornmedAvidrding hea fHfgbcth ieag Ot Joble-thé Eﬂ)bms aadIRkéBEy thelihvdntipASaes

t hrough the adsorbing element (250) in the thickness direction. 25 The
adsorbing el enent (250) is disposed in such an attitude as to extend across
the flow path for the first air and the flow path for the second air and is
driven for rotation around its central axis. Wth regard to the adsorbing
el ement (250), the first air flows through the 9 hum dity-control -side
passage (85) to carry out the adsorbing operation in the portion extending

S " o o o o - . S "



In the seventh and thirteenth neans to solve the problem the mxture ratio
between the roomair and the outside air formng the second air is
variable. The mixture ratio between thegroomair and the outside air is
adjusted in view of the tenperatures of the 10 roomair and the outside
air. In the eighth and fourteenth neans to solve the problem the m xture
rati o between the roomair and the outside air formng the second air is
vari abl e. thehtaveifilx means tasoloe hkd peobierh he niietuie 2itfo betereth eheotiosh A Aidr theS
adjusted in view of the relative humdities of the roomair and the outside
air. 15 | outside airiintthe seednd irtieeditftedrbased onca eaipernirban®aablative hiMRlity oft ur e
rati o between the roomair and the outside air formng the second air is
vari abl e. ththeonmiaittande teapératupeinteereldtive hupidityesMthepgsidbairout si de air is
adjusted in view of the tenperature and the relative humdity of the room
air and tOgetdtigmer ature and the relative humdity of the outside air. Here,
if a tenperature and a relative humdity of air are known, an absolute 20

hum digy of thelndihe f@nmeandIfy ko1¢d thel pRbLROYIiA, thé mmhmyem&m%g&m& e
solve the problem by deriving the absolute humdity fromthe tenperature

and the ralsofbing operatigh taid ohe trB%elﬁi'e{tinFYQ&%BHt drB%affied B, | K Ghe Faasorﬁiingvt ure
rati o between the roomair and the outside air may be adjusted in view of

the absol giepatiin)ithll FirSaiols IMRIERAMNA kheARGIdNG-RHrsl-H8e §5§sa d PNt fent h
means to solve the problem the mxture ratio between th ro%n1a|r 25 and

the out si giRofding ERMELDBIL BE, SSCOMHe Frft diScHAEs idloftact With e gﬁs%ﬁ?éf‘& wiRgns to
sol ve the problem an operation in which the taken-in outside air is used

as the fifgwindi throd@d thdButhidi§lcoirbl-side pish ' i ir |
humi di ty. pont B Rt the Runldigleoflrol-ide pis %@gfg?dngra%fé’?g%ﬂm(tgﬁ,ﬁmarolssz,

...) 16 CadsbitRd BUhe aMBMRT . Oh HRe BME} Harddy irf RLESdneARR ro%&féﬁoﬁ,fthé Qﬁ:oﬂaesent
t an this

nmeans to solve the problemnmay carry out an operation er t

oper at i Onair hBatbd)8y AR REAN@28 6] humidity- 16idP" s to
sol ve themgroglen¥ t he fﬁggtFéf@ﬁ?ﬁ§ﬁﬁgﬁﬁdﬁgg?Fyy d%@?grsg?8ggﬁgi§g23@(s5)

and cool i g aﬁédtbﬁﬁidl‘exﬁcﬁﬁs @10 bﬁ,n.g.?.Si fanhe h@%ﬁﬁ&fa{&@%%&ﬂ& Yy ch'hte? tﬂ‘ﬁgt%r;[tact

exchange with each other . Therefore, in view of perfornance o

exchange @ithithe sagsBER] Ratee! BFBNtS déBbedBBom: the )adsbiBEnt! SRS Un&aQf ¢ ghe
first air before flowing out into the hum dity-control-side passage P 5),

i.e., theadseraesl ﬁtrﬂgéleﬁhfteci hernUbatérdeapdt HesoRbtd o SRLAROrIASR SpPlied 2the
tenperature of the first air after ffow ng out of the hum di t;I/J-controF-S| de
passage (&edndPhirt he adsorbing elements (81, 82, . .. ). Therefore, in 10
the present neans to solve the problem by using the tenperature of the

first air afterinf iheviddidRy icoiroll Apattitil Sicbydis® W KR pRLIR RES 39 R0lv8Tthe

instead of the tenperature of the outside air, the mxture ratio between

the room gobled) thd seGok4is istBe aliktuteSofadle BolsRIE ahaR8 TR o Sr. ! GHREHR W&, Of
the first air and the tenperature of the roomair. In the eleventh neans to

sol ve t heinghe Bluadityt ddatr) agperatus! tHel gt MR hBodh AP akStaRbR ir2MlxEd)Gnd
outside air formng the second air is variable. In the present neans to

sol ve t hethgii edt wnheama@pgzyaﬁMeiaasqe»biingraletxmtst@k,eszit..ﬂ) dsARMRbhd b, used as
e

the first air and the first air is introduced into

hum dig y- cont r ofhes hl@idigs eadd] (dppratis 5&&%% Bhd PrabRNBRAS (BlolvBZhe - - -)

is carried out. However, the humdity cont apparatus of the present

means to gebke BétRinilaERk OFMERYAiAE the zﬁl%u(pgﬂed)ﬁ% hd RIonPt NRlothdiaforifll the
operation. 20 In the adsorbing el enents 1, 82, ... ) of the present neans

to sol ve Huiigidpy @Bhtesh 'ﬁip_ﬁﬁtlfsidaﬁiesaiu& ah _pERABoM o sbplyizORE FR4t-a3 FemPRmisRIe
(85) and cooling fluid in the cooling-side passage (86) carry out heat
exchange whteh vgsuzthadtbeen taked ST BE AdSorbing AléBMtO {81082 OIYRAC&hRh 18 Ween
exchange of the adsorbing elenents (81, 82, ...), the tenperature of the
first airddnaimdified koithe e of Bh @pbRBoh ¥6r HiphlirfeOihk 'seéondl A2 wWRRBSIBE DetSO)
i.e., the tenperature of the 25 roomair can be "assuned based on the

t enpezsat uipplied withewdter wpolidsoftell Fonh tHRMASSHbRAte] Ttéﬂ@lhsm,"..ﬂl' ¢ GRRhHAL - si de
passage (85) of the ad?%rbing gleé%nts (81,&g5,.§9 .’Ther%%%re, ?%ﬁ%he

present MRRAShRidERIAY ttd RBe REGR! ©Mhe PHukigith %ohl?6l %ﬁ%ﬁﬁé%’éf oty E(Iaﬁg)tﬁé rst

air after 11 flow ng out of the hum dity-control*-side passage

i nstead ofpetdiRdnt RIMGPAYIHCHE! dehRidiREINR air ihE (R )fﬁdhrl €anld3hk Qpfdidh &y t e
roomair and the outside air is adjusted based on the tenperature of the
first air and the tenperature of the outside air. In the twelfth neans to
sol ve the problem the adsorbing operation and the 5 regenerating operation
are carried out in the humdity control apparatus. In the adsorbing
operation, the first air and the heating nediumfor cooling are sent into

t he adsorbing elenents (311, 312). In the adsorbing elements (311, 312)

P o - o . T e N - o -



25 been humdified into the room The humdity control apparatus may carry
out the operation for supplying the dehum dified first air into the room
and the operation for supplying the hunfdified second air into the room
whil e switching between the operations. 12 Effects In the invention, the
second air sent to the adsorbing elenents (81, 82, ...) for regenerating
the adsorbent is the m xture of the roomair and the outside air. Here, if
only one supplytireg the bnmadifiedisagondhair o dedoomi whilesswitchingdwtween theoparatianss , t he
tenperature and the 5 humdity of the second air are uniquely determ ned by
a state of the Inabensedond ameanh& sulvsitdeprablem, (e adserbotghdemeénn 81, 82cor)dsng to
the invention, the m xture of 'the roomair and the outside air is used as
t he secongtosided wiihrthe cowinigtsyde pakenge €8Ger & theeoalik-sille pimsaged86); thod caohieg
second air can be changed if necessary. Therefore, according to the

i nvent i onfluill\cirkplatesn itk adsprised bpdrgticn. stlatothedfwdrls velenahel waiter, vapbr insthe
possible to keep efficiency of the 10 hum dity control apparatus high and
to ensr efisthit i hdotbed eyl the maseernf hdatiof sdsbiptivhiio generdted. helf SlecRppermtaes to
sol ve the problem the cooling-side passage (86) is formed in the adsorbing
el enment's §f8he fif? air is inkrdafeddAUBE ht O f a@RIptitg dnlduhdlrelativahaamdityt dfahdifiat aipf
adsorption generated in the adsorbing operation. Therefore, according to

t he preseRrbudeshs waterSapordn tiefiit bb&dmes lesk Hik§l9 36 bdhdsotedbynbe adsorteat.
increase in a tenperature of the 15 first air due to the generated heat of
adsor pt i OTheréfored the€ Tebling AulE isatirdBatbd Mhrdugly th codlmgidides basshge (86)vdMifie

t hrough the hum dity-control -side passage (85) of the adsorbing el enents

(81, 82, adsorbingdBmbts (84, 822). /)26 caise thedetibraved Heat Ms&ﬁtiwwawﬁrbwb?r
vapor adsorbed by the adsorbent can be increased. In the third neans to

sol veyd henpreabligguidie THAs,0ME imdréase Sn fthd fmperdtie BfaRE firsttair fshRppssed to
cool i ng-si de passage (86) of the adsorbing elenents (81, 82, ...) as the

cooling fiyphebsat dBctiRCONte ablatild AUNNGLyOM! thedeby REcue® ah iaf@usi SEmdARIAYE
(86) is heated by the heater (92). In other words, the second air used for

regener at AQaprefl bi g Adsehi.ng el ements (81, 82, ...) is heated not only in
the heater (92) but also in the cooling-side passage (86) of the adsorbing

el enents (81, 8@, the third Mk abeoBie HEqRbBIeRY thed séddfd RirewAith KM assddotheol ve
the 25 problem an amount of heat which should be given to the second air
by the hegjobing(sRRR) pdssdpe86) 6f Ufeeslisarting BRA@sT BUUSZ,ed.)fmd 8P deatet @2)qh t he
hum dity control apparatus can be reduced. 13 In the twel fth nmeans to
sol verg heofdeRIseinfoliRe h@AIdIYToRR6lL 4188 {)é%rsag“eg%) dTdhé &dsorfinOéelements (8K, 823.he
adsorbing el ements (311, 312, ...) in the adsorbing operation to cause the
heati ng mMeditHEP Wérd 8 Mdprelidt ARads ©fsoRdIRE PlobRih, fIRRcadEdlr isfirkhiatragised bi ng
operation. Therefore, according to the present neans to solve the problem
it i's posmtdiR coblisglBie 9§§a§e @6) bNHeQASEbing Aerh@PE@I128B2Y .£.)0f Thé1Secbhd & ai r
due to the generated heat of adsorption. As a result, a relative humdity
of the fiflgks BirbufPfR ABlihEEIR Pasdage (86Isay the REokALTBIAL shd( abbdrbs IAZ heat .of) can
be mai ntained at a high value and an anount of water vapor adsorbed by the
adsor bent adzaiptiof deferatdsi@tthe hamedityaddnyrol-side Hassagy €88)h Therg|thy esdond airdis
thirteenth and fifteenth means to solve 10 the problem the m xture ratio
bet weBn t figtheolgdatadi By Ao Hedtbre(9Q) AR 26t iatd the bumidigy-¢dnerobside passage (85%
appropriately adjusted by using various paraneters. Therefore, according to
these neans to EGh¥ fodrlempamRib eslve theSprabrRny bt Iehat 176 adsuiibiak leldnscdits B0 82,
regeneration of the adsorbent can be set further appropriately to thereby
enhance ef,f)i#é providednd tieinadipoctro ppaatusli f Tieeunsiditp torith? apputhtds bfthe
control apparatus. 15 BRI EF SCRI PTI OF THE DRAW NGS

present means to solve the problem alternately carries out the first operation and the second

operation. In the first operation, the adsorbing operation with regard to the first adsorbing
25 element (81) is carried out and the regenerating operation with regard to the second
adsorbing element (82) is carried out. On the other hand, in the second operation, in a

manner reverse to the first operation, the adsorbing operation with regard to the second



Figs. 1 (a) to 1 (c) are schematic perspective view show ng a structure of
an essential portion of a humdity control apparatus according to an
enbodinent 1. Fig. 2 is a schematic per&pective view showi ng an adsor bi ng
el-enent of the 20 hum dity control apparatus according to the enbodi nent 1.
Figs. 3(a) and 3(b) are schematic perspective view show ng a structure of
an essential portion of a humdity control apparatus according to an

enbodi mendds@rbig glementi(82)is setrieduiut endothe sggsoetating vparaiiarhwith regarhtodbe Grdbi ng
el ement of a humidity control apparatus according to an enbodi nent 3. 25

Fi gs. 5( addsarbingbélixherar(81)sis kemmigtliont.bl ock di agram showi ng a structure of a
hum dity control apparatus according to the enbodinent 3 Fig. 6 is a
schemati ¢ per spiacthievifilyimesuns tovsohge dre prdblend)i thg aleeadsntbing elementd 200N di ty
control apparatus according to an enbodinment 4. Fig. 7 is a schematic bl ock
di agr am sdioitied dnta twbd portious.e Ifthe hemidityicdntryl appatatuslof tippaesntmeansadosdivag t o
the enbodinent 4. Fig. 8 is a pipeline diagramshowing a structure of a

hum digy eproslemanieafiit bperbti@f aad diengcordl aperativhoste nattiedout kitgmatedy. a)lnand
9(b) are schematic perspective view show ng an adsorptive heat exchanger of

a huni di t jhe GRBE 6 ratdRD Wi hdoriag Vpefation with Regarimidohe st pSrtioBEET1)MIEe FOR
CARRYI NG OQUT THE | NVENTI ON 10 Enbodi nents of the present invention will be

descri beda gty ERnist @00) RRsatie®dut hal theavhdifatingopefitioh AlitioYdgag to the

description, words, "upper”, "lower"”, "left™, "right", "forward",

" backwar dsecond E@ﬂidh_, (20PpeKcarfB@dutli IO theoBthet Radd)andh@vedt@d oMerationAlea
referred to. <Enbodinent 1 of the invention> 15 A humdity control

appar at usnasf@meidree io0thersebpdatiid, BN adsbrilifg bpérareh WthC@pdnd t0lthe 8econd
dehum di fying operation for supplying dehum dified and cool ed outside air

into fyr opsrish R20R) e Mhdhdspitigg eRAicat (200) fsVarrfedritt vhd theRaéRehtigtbpeistiodi f i ed
outside alr into the roomwhile swtching between the operations. The

hum dity GaRtégkd BRI portiohqRUDAS cArvied aatSor bi ng el ements (81, 82) and
carries out an operation of a so-called batch type. 20 As showmn in Fig. 1,
the respective BosehBmiditySéiRN bparahls oSk phesenilBédmBdo k61vO the invention, the
adsorbing element (200) is slid to switch between the first operation and the second
operation. For example, the humidity control apparatus continues the first operation for a
15  while in a state in which the first portion (201) of the adsorbing element (200) extends
across the flow path for the first air and the second portion (202) extends across the flow
path for the second air. Then, the adsorbing element (200) is moved to start the second
operation in a state in which the first portion (201) extends across the flow path for the
second air and the second portion (202) extends across the flow path for the first air.
20  Then, after continuing the second operation for a while, the adsorbing element (200) is
moved again to carry out the first operation.
In the sixth means to solve the problem, the adsorbing element (250) is formed in
a disc shape. The adsorbing element (250) is formed with the humidity-control-side
passage (85) which passes through the adsorbing element (250) in the thickness direction.
25  The adsorbing element (250) is disposed in such an attitude as to extend across the flow

path for the first air and the flow path for the second air and is driven for rotation around

its central axis. With regard to the adsorbing element (250), the first air flows through the



shapes of square columms. Specific structures of the adsorbing el enents
(81, 82) will be described |later. The two adsorbing elenents (81, 82) are
arranged on the left and right and housed in a casing outside the draw ng.
To put it concretely, in the casing of the humdity control apparatus, the
first 25 adsorbing elenment (81) is disposed on the right side and the
second adsorbing elenent (82) is disposed on the left side. These adsorbing
el ement s KuBdiditg2pniaolesidt passagd (83 cth dalmyt owthihe radsorbiyig apératidn di thecportios ar e
parallel to each other. These adsorbing elenents (81, 82) 15 are di sposed
i n such agxtéridiieacrodsathe floei patk ok thadist dior n tiropdrtis s exfendig cicivgs ket fidw ng
squares by 45. In other words, the respective adsorbing elenents (81, 82)
are di sposatlilfdrnhesseebndibit,itheiskeond Bizflonralroagh thed@ariaity-tomes-sie pakage(8%)f aces
are in a straight line. Furthernore, the respective adsorbing elenents (81,
82) are dios@@sedut hebRgémiaingboerdtionl 0 Bydrotatieg thasaisadiigheloment (250),6the of
the end faces. Spaces on the left and right of the respective adsorbing

el enent s {d8dsbif? bpération @apedE i égénergimit dpdrafindatentarisP it saaditdnevssly SRaces.
In a portion between both the adsorbing elenents (81, 82) in the | ower
space outpgilldlhese upper and | ower spaces, a regenerative heat exchanger
(92) is J?sposed The regenerative heat exchanger (92) is 10 disposed in

such an attitudg ﬂiaaﬁevhﬁtﬁ A EHidt Skt dheadl’ rtscsromntuesgnwe% | @k mt&rtaerauo

| ongi tudi nal directions of the adsorbing el enents

regener at potRediPlb r6hRRNERAHE BdhideiCRANRG RS sdcBnd a{r% thx%l@”tT}{é' rhixHirb
outside the drawing. The refrigerant circuit includes a conpressor and the

like, is faiibbevesh itk Romedif hitetha BlisidnRk iS aljubed iPWewPo MBP RETRANREESShEN
refrigeration cycle by circulating the refrlgerant In the refrigeration

cycl egof {obf diPardd®he b@RidnREr, Circuit, the regenerative heat exchanger (92)
functions as a condenser for the refrigerant. As shown in Fig. 2, the

adsor bi ng el enept he( §khth8add Fo@tdeRthTRItaRY t@lsb%nﬁfeebﬁbbiea{n fRathikeure Gdas e
flat plate members (83) and corrugated plate nenbers (84). The corrugat ed

pl at e Menewsed Bérodth irl ﬁ@tﬁ@b@l@lde%ﬁféﬁﬁm%tthé Eéé@ﬁ& alrN@Varidide THeNRixture
directions of 20 the adjacent corrugated plate nenbers (84) are displ aced

from eachyagb hetwden ﬂ%JrooIhﬁr a6L5 e RiuRsd Ll 18R lﬁteﬁaﬁ Nl&’&bf e Pelh@V Rnided

shapes of square columms. In other words, the end faces of the respective

adsor bi ngyfaheroont gir afd theStisidd gr.f ormed into squares simlar to the flat
plate menbers (83). In the adsorbing elenents (81, 82),

humi dig y- cont r ofy-tfié AghitP 288 FIREnth §Rdans Al sdl9e BROrOBRNS HHEMPRERAURS beBRbn ar €
defined alternately in a direction of layers of the flat plate nmenbers (83)

and corr ugatresmPlifhRd MRNBAE-e @@HormiithehREorirgib 1§ Reriddiat ﬂ{eaﬁlﬁaﬁf%rmﬁs (83)

i s sandw ched between the hum dity-control -si de passages (85) and

cool i Ng- SheReRPHETABEM air 4Rd ROdutsidh airie AFBRHhNGew! FHRO tdnfeBdtureBaN, the he
hum dity-control -si de passages (85) are open in a pair of opposed side

faces andretdfi®e GRE1idRg 08 ke rdv® 2808/ (HBEEmPERNLO AR ithe t18LH WS RGhidRe Jf @k
opposed side faces. Surfaces of the flat plate nenbers (83) facing the

huni di t y-@as8¢ air- SHeR, oS feagRati Bhd andlasive hamsityodf dihareCaiofngah gbsobitat e
nmenbers (84) 5 prOV|ded in the humdity-control -si de passages (85) are

coat egb W Hdinidity 26§ diédn BeOderivdd.0r Phérefoyd e the\(RERAt méensttBisslve YiRESproblem,
adsor bent, S|I|ca gel, zeolite, ion-exchange resin, and the |ike can be

enpl oyed, by‘ wm@pfgmﬁlaesolh@ Huhfidi®pfrbMOh® fent feeattivd ind ithe/refdive hOi BEAATRS &is, air
flow paths through which first air and second air flow are fornmed. In the

casing, apyleommRitingRe M liletHeQhixitk ka1 tifweenktBe fdont bir ahd i dudideSaiPiafbé and
a fan for circulating air through the air flow paths are housed (not

shown) . Tigudkedindiidw of QlRtabsdluRMRATiditisSof the B aA® tHe@uksdSaiPy | ncl udi ng
the danper mechanism To put it concretely, the humdity control apparatus

can sw tch bet \aehe ferfilh afe@nd f YWIE thet fi6blei e MituRdNdtié Betwees Mrodhd aidl €
sent to the first adsorbing elenent (81) and a state 15 in which the first

air gy tH the carkdieddir fhengMRtsetdhd L isSRERDKE. als eiebprBgnthRER o so82)the The
hum dity control apparatus can switch between a state in which outside air

i's taken probRf, bh®pbrlafish irtivhichltHe SR 86ksidBtaf it Sed KORE FrdtQlr HAIRE Akt
through the adsorblng el enments (81, 82) and a state in which roomair is

taken in asistiiRodickdtin®ithe R %Haapﬁ&ie bed85 HChE %9§Br9ﬁ1%%[en%§ g1ng
through the adsorbing el enents (81, 82) e umdity control apparatus 20
takes in the roomair and outside air and uses a mxture of them as second
air. The humdity control apparatus can switch between a state in which the
second air flow ng out of the adsorbing elenents (81, 82) is discharged
outside the roomand a state in which the second air is supplied into the
room



The hum dity control apparatus is provided with a tenperature sensor for 25
detecting a tenperature of the roomair and a tenperature sensor for
detecting a tenperature of the outside Hir. The hum dity control apparatus
adjusts a mxture ratio between the roomair and the outside air in the
second air based on tenperatures detected 17 by both the tenperature
sensors. (Operation As described above, the humdity control apparatus takes
in the fi83t..Qiis caridd bhe déoensr,ahe hamdlityazonirek apparatoshef the huesedi myansgo
operation and the hum difying operation 5 while switching between the

oper at i onsolvelthe phebierdiniay caeytouohn epgratica atberthan thissoperttionhe dehumi di fyi ng
operation and the hum difying operation by alternately repeating a first
operation and alnsthe adsbrbipg refdiments (8TN82,huivof tHeypresent mehnsap palvatthis plodleds | n
the outside air as the first air during the dehum difying operation and
takes in thedirstagiinathe hamidibecdntiobbidaipassdpe (8% ahdh@oblitiy Miitl A e ddliageidet i on.
On the other hand, the humdity control apparatus uses a m xture of the

room g I pdxeadel(86)04HSi Gif haddtlexalfanbb VitheaEWEthet I Whérkfode, PRV Iw! d¥performance
dehum di fyi ng operation and the hum di fying operation. First operation In

the firstoPR&i aktinge d R a@oBiNg cRBRHAL BIN8YY L)), fiRIBMPelafiré BE tHe fist air
adsorbing 15 elenent (81) and a regenerating operation with regard to the

second adp&rbR M@yiak e MHio (NunfitRy okt QHOpHssage 189 T tHeQEMBeratute biel i I St
operation, the first air is dehumdified by the first adsorbing el enent

(81) and pirgidedraR BBbssuthelAsGEGPIM t@fS4tald\¢r 18 arR At aﬁ%@ﬂowﬁlgr&%ﬂ%at ed.
As shown in Fig. 1(a), in the first operation, the first adsorbing el enent

(81) and Rénidg-coaGePddSpsREM {sg) 8f eieBiakorbf) el@héntt (815821, .at t Thedeste tiRat
side faces in which the hum dity-control-side passages (85) are open are

posi tj@netheqfiestnP Bieah®hd sivéahe %P(S’olé):rﬁ,\/\@i wsing@Nthe SbdBsramind of Rt figsh Of dfdges in

whi ch the cooling-side passages (86) are open are positioned on upper right
si des andﬂb@ﬂrgrodteaﬂthaIlﬁﬁﬁdit*eoﬁtfu@i&tz,gﬂtsiaget(bS) {rstead oRithe 'te'in8;51e')?£t_{1&db!c§1@ from

a lower right side face of the first sorbing el enment ( Into the
hum di ty- 6&5iE Qlr; Sl FRixRAS PABWER) the kébrh BE aRHdbitYide air is adjusted based on
the temperature of the first air and the temperature of the room air.
In the eleventh means to solve the problem, the mixture ratio between the room

15  air and the outside air forming the second air is variable. In the present means to solve
the problem, an operation in which the taken-in room air is used as the first air and the first
air is introduced into the humidity-control-side passage (85) of the adsorbing elements (81,
82, ...) is carried out. However, the humidity control apparatus of the present means to
solve the problem may carry out an operation other than this operation.

20 In the adsorbing elements (81, 82, ...) of the present means to solve the problem,
the first air in the humidity-control-side passaige (85) and cooling fluid in the cooling-side
passage (86) carry out heat exchange with each other . Therefore, in view of performance
of heat exchange of the adsorbing elements (81, 82, ...), the temperature of the first ai_r
before flowing out into the humidity-control-side passage (85), i.e., the temperature of the

25  room air can be assumed based on the temperature of the first air after flowing out of the

humidity-control-side passage (85) of the adsorbing elements (81, 82, ...). Therefore, in

the present means to solve the problem, by using the temperature of the first air after



control -si de passages (85), the first air flows fromthe |ower right side
toward the upper |eft side and water vapor included in the first air is
adsorbed by the adsorbent. The first aill 18 dehum dified in the

hum dity-control -si de passages (85) flows out of the upper left side face
of the first adsorbing elenent (81). The first air flowng out of the first
adsorbing elenent (81) is supplied into the roomduring the dehum difying
oper at i onflewbhgi eut difsthé dugaditysaargiolteide lpassago riBHuinstegd tof shé tampeirdtyienef the
operation. 5 On the other hand, the second air is introduced fromthe upper
ri ght si dmofrasgie thé niikturd ratiet bemsisanr the mgore|agmaerdt the ®bysidendinist dgustabbasedoai de
passages (86). In the cooling-side passages (86), the second air flows from
t he upper theitghpersturkeofithevfirst air laad thevempérefure of tiie oasitleairsor bs heat of
adsorption generated in the humdity-control -si de passages (85). In other
wor ds, the secoldtlei twdlfibwaedndrtousdivd hiee pesilémgils ddsopiisg apemtiof Ggndathe
cooling fluid. Then, 10 the second air flows out of the first adsorbing

el emerg  { &f¥netsmihg Gpesativh arocdrtied beganks mimidity veatroleappranger Ir( theJadsdrbinghe
regenerative heat exchanger (92), the second air is heated by heat exchange
with the 6lﬁfrﬁticg§rtﬁdmrstmeaﬁ£mﬂea@hg heftadfor toblite bid Sint asts ah®iadgorbingment
(81) and the regenerative heat exchanger (92) is introduced fromthe | ower
ri ght si delemess (311, B1B. s eg tachdastbiphiditentd(3a1 S3RY HufiS2the laBéd@binp ®peration,

hum dity-control -si de passages (85). In the hum dity-control -side passages

(85), themppeabin telfirkl 4% ddsarBed BE tHeQBsrbEMINThe hé& dfQusrptidEendRipel atl ef t
side. In the humdity-control -side passages (85), the adsorbent is heated

by the seg@éni Is #36rbeattsr théaRaking Sméthear e obling) tOR thdlstiebeahd, innthet her
wor ds, regeneration of the adsorbent is carried out. Water vapor desorbed

fromihe agsasrbaip oferitvs, Métse@indldiCartietio Rty et @ilfbNEeatihg R dent $20 the
together with the second air. The second air to which water vapor is

appl i ed i gdsofting ed@nehtad3e1,0B1Y). el BMERY alS#bingSeldneaiajed 302} dudiagt e room
during the dehum difying operation and supplied into the roomduring the
hum di fyi RgeRigtim dtiations RMAsobERtAs hested B thd hdating ReIdain Gt Hettif@Aid theed

for a while and then, the second operation is 25 carried out. In the second

oper at i onmogsurdds AeRirbsll BRI b iadtorbbrith I okt words, i sdeftRe: adeaekiraed.
el enent (82) and a regenerating operation with regard to the first

adsor bi NgTRE GARRVapd? HesAb& ot th€slserbent is apPliddtoIhdIQkordPaigW t ch from the
first operation to the second operation, the first adsorbing el enent (81)

and tie second ﬁﬂﬁ@&iﬂhﬂ@it}e&&ﬁwptaplféeﬁ&hs of Ehel rERdne hdads BDscdee 8 Pasblem, fieg-
1(b). As shown in Fig. 1(c), the first adsorbing element (81) and the

second ads&ohd Rg Rl ®EBAIXN(E82Y tAE ®utsideSsié ndtthé trogtasait. dh dihe wode, fmdes in
which the humdity 5 control -side passages (85) are open are positioned on

t he upper himifiy ®htteBappaghtis) thd auneide hiefahd Shedonnsid atetaker Mg nixele ahddes i n
whi ch the cool i ng-si de passages (86) are open are positioned on the upper

| eft si desendbsltheheateO®RY akd BB ladSorBiag elehitnts([B$1,313) & the B&ohd bzt air is
introduced fromthe lower left side face of the second adsorbi ng el enent

(82) into the hUht divmidigPoh@bl apiLatid oF ahe Spresimt - medhst foesdlugnithké tprollem
control -si de passages (85), the first air flows fromthe |lower |left side

t owar go t h@ehipigifies iog umidifies thechiv@ipplied &t@thd foohiidde othier twieds, ithes humldityl s
adsorbed by the adsorbent. The first air dehumdified in the

hum di t y- eeitiol Glppsratle qaaisagifSan( Sferatidnofis sapplyingothet fst wip feom nilgbli veitete
face of the second adsorbing elenent (82). The first air flow ng out of the

second adsgidei g ®e@nBilen( 82) the Sadsofhid etermdiito (BhE BI)mastlinitich thae been
dehum di fyi ng operation and 15 di scharged outside the roomduring the

hum di fyi aghuemaifridiian. thOrosmerahhgferdtiondor slglEag ddseabnd hie whith haubeg from
t he upper left side face of the
applied with water vapor desorbed from the adsorbing elements (311, 312) and which has
25 been humidified into the room. The humidity control apparatus may carry out the

operation for supplying the dehumidified first air into the room and the operation for

supplying the humidified second air into the room while switching between the operations.



second adsorbing elenent (82) into the cooling-side passages (86). In the
cool i ng-si de passages (86), the second air flows fromthe upper |eft side
toward the |ower right side and absorbd2heat of adsorption generated in the
hum dity-control -si de passages (85). In other 20 words, the second air

fl ows through the cooling-side passages (86) as cooling fluid. Then, the
second air flows out of the first adsorbing elenent (81) and is sent to the
r egener atEffectheat exchanger (92). In the regenerative heat exchanger (92),
the second air is heated by heat exchange with the refrigerant. The second
air heated in tlhehsanentomdberskiong at samtre tiadsoehnng elementsg@deBat i.\)efoR5
heat exchanger (92) is introduced fromthe lower left side face of the
first adsegdnergingltheradsorbehil thaumixttdeef thentodint air araithe obtssledhér. p&esg geonly 85) .
In the hum dity-control -si de passages (85), the second air flows fromthe

| oner | efdnesifdhe tavmamait dandehe ppwiderdigistused dethe se2éhd 4ir,tthe temperature and the

hum di ty-control - si de passages (85), the adsorbent is heated by the second
ai r amd Viaingidity apthe secondesiodrd adighelgrieten@ired dyrastate of the rodheair osahiclsytside
regeneration of the adsorbent is carried out. The water vapor desorbed from
t he adsordientOd thevetheuiiandf a¢doedifig e theaitsertion cheamdnmetof (tBd Yodno girtdmdrthen t h
the second air. The second air to which water vapor 5 is applied in the
first adsqitdiilegired assdnis th8idcond athi s Coaswgrentby tisi @mpthaare andnisblininnidity RE
dehum di fyi ng operation and supplied into the roomduring the hum difying
oper at i Orthe AscdhASHif ichie e aihan{%d ifhrcéssirgt Thérefose, debordingi fol ¢ inveritiog, Becond
adsorbing el enent (82) and the adsorbent in the first adsorbing el enent
(81) is r@?ﬁi}ﬂfa@l\,\ﬁ@eﬂtiﬁgtd’l&a&eﬁpﬂﬁ SRBA@ LI isApdseibld bie ke@s effiticdpe it then i S
continued for a while, the first operation is 10 carried out agaln.

pper afol oMmingiditpdbnied] iapBarbtie hifhydntd k€ efisaitd suffisieftgRefoihaide abwmidifidktionl Xt ur e
of the roomair and the outside air is used as the second air in the above
huni dity contr o thPSR6Ad Hieand 10 sohe theipioBldny, thOedoliab-siteassake 886) ififoriiedt ur
rati o between the roomair and the outside air in the second air is

adj ust ed jpanedidd&bing dlemPas IBLr8% .0f b eudeodBI blin@Mdid fealeits ttdehak of For
exanple, in order to secure an anount of humdification during the

hum di fyi aigopeieh ddeneriated in tHe addatbif® bpeladbn.anTinbefold)ta@cdrdifgdiot sheOprebdie
second air supplied into the roomis increased to be as high as possible.

I n gener afheaﬂsttoisﬁlv@&ﬁélgﬁfﬂ)lénﬁlﬁt is pareibl Gh@ippRsd SRR irPa ¥mpdréturel $FthBi gher
an absolute humdity of the air 1s. Therefore, in

15  first air due to the generated heat of adsorption. As a result, a relative humidity of the
first air flowing through the humidity-control-side passage (85) of the adsorbing elements
(81, 82, ...) can be maintained at a high value and an amount of water vapor adsorbed by

the adsorbent can be increased.
In the third means to solve the problem, the second air is first introduced into the
20 cooling-side passage (86) of the adsorbing elements (81, 82, ...) as the cooling fluid and
the second air flowing out of the cooling-side passage (86) is heated by the heater (92).
In other words, the second air used for regeneration of the adsorbing elements (81, 82, ...)
is heated not only in the heater (92) but also in the cooling-side passage (86) of the
adsorbing elements (81, 82, ...). Therefore, according to the present means to solve the
25  problem, an amount of heat which should be given to the second air by the heater (92) can
be reduced and energy required for operation of the humidity control apparatus can be

reduced.



20 such a case, a proportion of one of the roomair and the outside air of
a higher tenperature is increased so as to increase the absolute humdity
of the second air. In order to reduce dd anount of heating in the
regenerative heat exchanger (92) to reduce energy consunption of the

hum dity control apparatus, the higher tenperature of the second air is
advant ageous. Therefore, in such a case, a proportion of one of the room 25
air and the outlyitle taicHthomeanshiogsmve thenproblemyride ihsating: mediun ferocepding ds

i ncrease the tenperature of the second air. Effects of the enbodiment 1

21 I n t heinppésedtinterthe ddsvering etelreentsi (3113 20f..} incthe @dsorbing opaxitiphéo casei de
air is enployed as the second air and the m xture ratio between the room
air and tthe heatirgy lediamr toiabsoranthahéat of bidsoeptianf genatajedanehobdsotteng operatadn. and
the outside air is used as the second air, the tenperature and the humdity
of the seThuiefosd, aceordingnd gheepigsahe evans teesblythe woblem, iifis possitde tosuppagss or
the outside air. On the other hand, according to the enbodi nent, by

adj usts ngard Mereabeinld Rnipiatre RE thweRist hib due avtheagienerared helteofadsarpden.ai As a
constituting the second air, the tenperature and the humdity of the second
air can besghangRedvé huMRkE oFdie/firs fie padsiipahroagh tetide@rbing diéraeran{B1di 3E)t, by
appropriately setting a state of the second air, it is possible to enhance
ef fi ci ency,)ofant B niaiiithided Wt 6 High ohluaRpadral BdoaniCoft wateN v ddSorded ftyr ince
of the hum'dity control apparatus for controlling the humdity. In the
enbodi menidsoftest s@Yelifessede passages (86) are fornmed in the adsorbing

el enments (81, 82) to cause the second air to absorb the heat of adsorption

generated in thesReRNY h fE LRektAlitb ibverdthenafthireenti G fifieegtht iedr’ao solve
enbodi ment, it is possible to suppress an increase in a tenperature of the

firsti@irindyRoBlen! e ntifRes lidbeRpsth thé raadssir phd 0 oulidedaid forim@igitht secdnd
relative humdity of the first air flow ng through the

hum di ty- gond srosridigly RARSRAGS dshi vatiousHRrataesbi ThereforsTROEGdIng Lo tB3E can
be mai ntai ned at a high value and an anount of water vapor adsorbed by the

adsor bent peaks BRoiveThERDBRM, hitdid6f B BEDnaRIHused If réRaemtorof theadbdrbedt
i ntroduced into the cooling-side passages (86) of the adsorbing el enents

(81, 82) am HBeset ORkthed a #l‘ébﬂaté@d td RBerSBE GHaer efidichtPWMnadd perférnincé g
cool i ng-si de passages (8 I's heated by the regenerative heat exchanger
(92). In REMRKLIMELASf tHehRinSdiePeshtdl hppasads.f or regeneration of the adsorbing
elenments (81, 82) is heated not only by the regenerative heat exchanger
(92) pyt also by the heat of adsorption generated in the adsorbing el enents
(81, 82). Therefore, according to the enbodi nent, an anount of heat which
shoul d be given to the BRERFOESCRIBTION GO TIHYDRAWINGS heat exchanger
(92) can be reduced and energy required for operation of the humdity
control apparat pgsCih)be IRy e dchenttioopkirsfitive vidw tshewingventruoze of 28 A
hum dity control apparatus according to the enbodi ment includes two

adsor bi ngegbaid pbRion®Fa NBiditycentlobsppatituPdtcofidigioiadRndodindmtich type, and
is formed to carry out a dehum di fying operation and a hum difying
operation whi | eFpM2 &hhNGhdipitie perspditive padvatshowihg 4 atlfvebindnelethént fther ol
apparatus, the second air is forned of a mxture of 5 roomair and outside
air apggl ahaiidity'c®ntral dppafatisweestdingeo deambuidimand. t he outside air in the

second air is adjusted based on tenperatures of room and outside air, which
is simlar to Figs. 3(a) and 3(b) are schematic perspective view showing a structure of an
essential portion of a humidity control apparatus according to an embodiment 2.
Fig. 4 is a schematic perspective view showing an adsorbing element of a
humidity control apparatus according to an embodiment 3.
25 Figs. 5(a) and 5(b) are schematic block diagram showing a structure of a humidity

control apparatus according to the embodiment 3.

Fig. 6 is a schematic perspective view showing an adsorbing element of a



t he above enbodinent 1. In the humdity control apparatus of the present
enbodi nent, however, a switch between a first operation and a second
operation is carried out while keepingldhe adsorbing 10 elenents (81, 82)
fi-xed. Here, structures of the hum dity control apparatus of the enbodi nent
which are different fromthose of the enbodinent 1 wll be described. As
shown in Fig. 3, the two adsorbing elenents (81, 82) are arranged on the
left and IingHity contzol epparays e¢cordiag kuen enbydimentt4. ol apparatus, which is
simlar to the enbodinent 1. Structures of the respective adsorbing

el enents (81, SBip. Zieaschdnaiic Wock diegrampshovting 2 Streptyrsdofiida thumiditheontral st
adsorbing el enent (81) positioned on the right side is disposed in such an
attitude dppatatus ateoridanpas theembodimentifri di t y- control - si de passages (85) are
open are positioned on an upper left side and a |lower right side and that
side faces in vifigc8 icagipehige sliapram abswipgsa §tBEJuraoé adperdity eongodiapparad on
an upper right side and a lower |left side. On the other hand, the second
adsor 3 ngacebelirgnto ap&HbodomeértiSoned on the left side is 20 di sposed in such
an attitude that side faces in which hum dity-control-side passages (85)
are open are poBigs.i 9akdnd 9(Wnare ppkematicoprspeicthee siesy shomange ian |adbdrpsvel beand
that side faces in which cooling-side passages (86) are open are positioned

on an upp@ichhidet ofh Hemidiy canirodwpparahghiccadibg to Spaamemdanentife | eft and ri ght
of the respective adsorbing elenments (81, 82) are 25 respectively
partitioned into upper and | ower spaces, which is simlar to the enbodi nent
1. In the enbodi nent, the regenerative heat exchanger (92) is disposed

substantially in a BEST2MODYE FOR CARRYINGW@ET THE INVENTHONor bi ng el ement
(81) and the second adsor bi ng 23 elenment (82). In other words, upper and

| oweryporti ons Binbbditneapastahd piesretrinvemtibn Wik badiesuribed Helomeimedetail badtd of2)
comuni cate with each other through the regenerative heat exchanger (92).
On the regendhaingse Meahe dxlitdwingedeséidRjon, avards,t ‘aippad, Stowdrdr “lefG0Yrighs”,

di sposed to 5 cover the regenerative heat exchanger (92). The sw tching
shutter (46Ayardasbacierutit,¢fropl’atieack’lmin dinettinpii the dfavdngkewhich gesrefeted) .
Each the side plate (161) is fornmed in a shape of a semcircular plate. A
di aneter f each the side plate (161) is substantially the same as a

| ateral width of the regenerative heat exchanger (92). One side plate (161)

i's provi depnmiodifl elter bf the idvidtion>

15 A humidity control apparatus according to the embodiment 1 is formed to carry
out a dehumidifying operation for supplying dehumidified and cooled outside air into a
room and a humidifying operation for supplying heated and humidified outside air into the
room while switching between the operations. The humidity control apparatus includes
two adsorbing elements (81, 82) and carries out an operation of a so-called batch type.

20 As shown in Fig. 1, the respective adsorbing elements (81, 82) are formed into
shapes of square columns. Specific structures of the adsorbing elements (81, 82) will be
described later. The two adsorbing elements (81, 82) are arranged on the left and right
and housed in a casing outside the drawing.

To put it concretely, in the casing of the humidity control apparatus, the first

25  adsorbing element (81) is disposed on the right side and the second adsorbing element (82)
is disposed on the left side. These adsorbing elements (81, 82) are disposed such that

their longitudinal directions are parallel to each other. These adsorbing elements (81, 82)



10 faces on front and back sides of the regenerative heat exchanger (92).
On the other hand, the shutter plate (162) is forned in a shape of a curved
pl ate extending fromthe one side platé5(161) to the other and curved al ong
peri pheral edges of the respective side plates (161). A central angle of a
curved surface of the shutter plate (162) is 90 and the shutter plate (162)
covers a half portion of the regenerative heat exchanger (92) in a |ateral
15 di r ectarenlispobel shendheattipidas ¢hat 16y end\facss dbon ghpmbussh domnede by astating t he
side plates (161). The switching shutter (160) is switched between a state
i n whi ch dqheresbutt®r Iplotitee wotd2)heaespectiveaadsoryhig dherhénto(81y B2) aredispesedtin ve
heat exchanger (92) (see Fig. 3(a)) and a state in which the shutter plate
(162) covekh atitudés thatl bnesf of hitagoagle fiaesatof vihe heralt fames rregiar a (8@2jght slae. Fi g.
3(b)). 20 Operation As described above, the hum dity control apparatus
takes in FitthetmoR] i respaelivehadssiny dlementsa (81, B2) riredispoked e @efotatade f yi ng
operation and the hum difying operation while sw tching between the

oper atg ongrounkdéxeb Padstigt throu@h tébrsdP tfeatifacesar ri es out the dehum di fying
operation and the hum difying operation by alternately repeating a first 25
operation and aSpueePbfl thp Bsfabhd Rightl BE therasplictiye adidrbinl clpmertat(8E 80kes in
the outside air as the first air during the dehum di fying operation and
takes in feffectiféin phrtiticid iR ﬁb{]ﬁt aridl Tovebirspaces! hin upardbh Yetgeen Both the
operation. On the other hand, the hum dity control apparatus uses a m xture
of the rog¥bmidg elRhehREBPUBS) HEthdi lbwas spdee cue e ksaiuppeluind hvidtspadedca
dehum di fyi ng operation and hum di fying operation. Operation for adjusting

M Xture ofegtdeativ@ORBatekclfgert (92) fERpoRAAI Thé Segehéfalidd ht@ dxdRingen (9D)dis
enbodi nent "1. 5 First operation In the first operation, an adsorbing

oper afj ondi¥hdsBd e Sactan Artith® filaf & 1GtbsRERHRN Gir&dtiOHER tpafafit) tAfhé @ngitudinal

regenerating operation with regard to the second adsorbing el enent (82) are

carried ogitectibhs 8f AR addBftilsy elethehRESL] 8D! TREreddnemtiveDiestt dkcRarger (919 ifi I st
air is adsorbed by the first adsoreb(l ng @I errentéé(81 ) and noi sture desor bed

from the saneded i0aaefReRhnar@itomste (2draiving? Pk @efrigeranb eiragcinomdad &. As
shown in Fig. 3(a), during the first operation, the shutter plate (162) is

in such ac&gﬁ%ésbpan@&etmgeg@mned Rethrd eftigdiait] amdf cdrfies @O REFoRlcoMPrdIsioh
exchanger (92) in the switching shutter %160). In this state, the

oo 9, Seiaysataansa. SFlioluipe e pgienl epe mgah unirde
COMMU{Y Cafefrigdridl $rRGN, AbNBenerative heat exchanger (92) functions as a condenser for the
refrigerant.

As shown in Fig. 2, the adsorbing elements (81, 82) are formed by alternately
laminating square flat plate members (83) and corrugated plate members (84). The
corrugated plate members (84) are laminated in such attitudes that ridge line directions of

20 the adjacent corrugated plate members (84) are displaced from each other by 90°. The
adsorbing elements (81, 82) are formed into shapes of square columns. In other words,
the end faces of the respective adsorbing elements (81, 82) are formed into squares similar
to the flat plate members (83).

In the adsorbing elements (81, 82), humidity-control-side passages (85) and

25  cooling-side passages (86) are defined alternately in a direction of layers of the flat plate

members (83) and corrugated plate members (84) such that each the flat plate member (83)

is sandwiched between the humidity-control-side passages (85) and cooling-side passages



The first air is introduced fromthe lower right side face of the first
adsorbing elenent (81) into the humdity-control-side passages (85). In the
hum dity-control -si de passages (85), tHé first air flows fromthe | ower
ri-ght side toward the upper left side and water vapor included in the first
air is adsorbed by the adsorbent. The first air 20 dehum dified in the

hum di ty-control -si de passages (85) flows out of the upper left side face
of the fi(B6L ddsbe kidsgrbiigeetements g8). 82)h¢hd humiditytconfrobside passagesn(85) lege f i r st
adsorbing elenment (81) is supplied into the roomduring the dehum difying
oper at i oropandniaspait sf hppayed sulet facateandhtbe rcoolmgisidé pgssapes (BaG)racki dpennig the
operation. On the other hand, the second air is introduced fromthe upper

ri ght si dehdrapair of oppodetesidé fadkes.adSwfdoes 9f ehe fianplatd hjenbero (8 efacing the
cool i ng-si de passages (86). In the cooling-side passages (86), the second
ai r fl owshuntidhy-comtrolgjder passgdes (85 end ewvdicds lofiehd oveugdtal platd denders @d¥or bs
heat of adsorption generated in the humdity-control -side passages (85). In
other 5 ZJfrovidedisn thd eusndidyrtomidl-sfdeopmsdges A8§) atehCostab Mithg ais iadsorbérst Sfages
(86) as cooling fluid. Then, the second air flows out of the first

adsor bi ncadeb®ifpwateB¥ApoandAk $his eype dfadsbieritegitiog pell zawtitd)dai-egatphgnasin, (92) .
In the regenerative heat exchanger (92), the second air is heated by heat
exchange atdtthe likecan®eldngR6 36, forexdmplesecond air heated in the first
adsorbing el enment (81) and the regenerative heat exchanger (92) is

i ntroduced fromtthecasiipedf the Bliiditydniracgppatatish gir SReopdhatisaighivigcletigeent
(82) into the humdity-control-side passages (85). In the

hum di t y-£084d Sdcofid 8B fRAS SRIPIMESS)In the eam%;q @ndhnifer nidchiiisth fONtWwitehingoper
right side toward the lower left side. In the humdity-control-side

passages diblating heuta @ airkedta fn e akradating i thro@dome aid flovapetht GravBdueed vapor
is desorbed fromthe adsorbent. In other words, regeneration of the

adsor bentmbs skwi)l €d'he Wumiky edonuaP appaee Y Eekniddons follbvadbpriRgnding | ys out
of the second adsorbing el enent (82) together with the second air. The

second aidaniger Meckdhisht er vapor is applied in the second adsorbing el enent
(82) is discharged outside the roomduring the dehum difying operation and

supplied into thepktdPedmdretélfotht Mamidityi bnkiol Aghaedtey adnl SWitchetvrasiandate in
operation The first operation is continued for a while and then, the second

oper at i onyhish @& fids€4lr it thelsBedridaisfe 0 t@ BRIt 4MBorbip AeBSMtF8MthnadRestA¢ 1 On
with regard to the second adsorbing el enent (82) and a regenerating

oper atsi 0NnWyhildh BRI &k aliOarid thefl debsid aidl 28 Béritdo he B&BAd (aaadrbmgaﬂ@raéﬂti(_srb. out .
20 In order to switch fromthe first operation to the second operation, the

shutter plriadeurkidfiy )co@tiolta?paﬁwstc@h iswitcls Betiveet a (D WEIYE SulsilleSHCiB takeR@si t 1 ON
as to cover the left halt of the regenerative heat exchanger (92). As shown
in Fig. 3fshhe fithairaf®khpiliediite thamdsadater p8&ingahrdugh tiscaiotimdsenbita (81,
el enent (82) and the humi dity-control -side passages (85) of the first

adsor bi nggXlagdantatd Hbyhick raoH bie 44 Rk inhselchirsodipend discHabded itsdesthe 28ond he
first air is introduced fromthe lower |left side face of the second

adsor bi noafek @aEsitg (Bl theCadsbidirpelegiehty -(8D82)0! Tht hamidits egfmol @BParatus n t he
hum dity-control -si de passages (85), the first air flows fromthe | ower

| ef t 29 derakeynir thet ldBmUBB @A rdugdildle airdmdands a AiktuRt & theapay sdcogd wiledThe t he
first air is adsorbed by the adsorbent. The first air dehumdified in the

hum di t y-laghiditp costrslappaatReas swath bétvewrs a etate inrwhitth te sepgry aif floWwingsiuie
face of the first adsorbing elenent (81). The first air flowi ng out of the

second adsfahdad@risihgeRhien(sS@), 82) is disphdrgell dutside tHecroomaamddiistatd gn théch the
dehum di fyi ng operation and 5 di scharged outside the roomduring the
hum di f yi gegompdir Rtsupplied into the room.
The humidity control apparatus is provided with a temperature sensor for
25  detecting a temperature of the room air and a temperature sensor for detecting a

temperature of the outside air. The humidity control apparatus adjusts a mixture ratio

between the room air and the outside air in the second air based on temperatures detected



On the other hand, the second air is introduced fromthe upper left side
face of the second adsorbing elenent (82) into the cooling-side passages
(86). In the cooling-side passages (86)l7 the second air flows fromthe
upper left side toward the |ower right side and absorbs heat of adsorption
generated in the humdity-control -si de passages (85). In other 10 words,
the second air flows through the cooling-side passages (86) as cooling
fluid. THerhoth He tempenatirasensisows out of the second adsorbing el ement (82)
and is sent to the regenerative heat exchanger (92). In the regenerative
heat exchHapeetioh92), the second air is heated by heat exchange with the
refrigerant. The second air heated in the second adsorbing el enent (82) and
t he regenerati vas déschibed alsosehdrdamiflP contsoli apparathsaekbsfinahe fitst airpgmerthé ef t
side face of the first adsorbing elenent (81) into the

hum di t y-seosnid air-a@iddearfies sagie débjnidifying lopefation dintl the dninidifyisg dpefaties ages
(85), the second air flows fromthe upper left side toward the | ower right
si de. 5l n Wwhite bwitélihd Yeto@Bi i odrat®oneasThe hem{dy) contrbEagrsaidedities suthhat ed
by the second air and water vapor is desorbed fromthe adsorbent. In other
wor ds, r edehanyiditying opbratibe aad Ihé bRR1IdiIAGNE Dpeation &F dttimatdacpatiag v apor
desorbed fromthe adsorbent flows out of the first adsorbing el enent (81)

t oget her opetdliohladd 28660 opefatiodhe second air to which water vapor is
applied in the first adsorbing elenent (81) is discharged outside the room

during the dehurdninidity coRéledpparandnakdsURRhé B6ksidetag 4shBie &'ﬂﬂrﬂhddﬁrix%_ghé he
hum di fyi ng operation. As described above, the first air is dehumdified in

t he SeCOMi:haﬂﬁdlf}bh%" g%&hﬁmaﬁd #hRed fPthe 306ntdCas2®hs dirRedit diring the Huhﬁ&i‘fyin§ ]
e

adsor bi ng el enent is regenerated in the second operation. After

secon opsPesdtiodN IOh 1HEBEHeR WASH, IR hdmidhty [cBntrélphiatuitusPL iiktuRyof the $6ori | ed
out agai n. 27 <Erabodinment 3 of the rnvention> A humidity control

appar at Usaipgsd@ i flsill® afr B8 1BTRREhdRRduBng oot @iel dRUERIdiBmDoperstloadad mee
adsorbing el enent (200). The hum dity control apparatus takes in the first
air and t}hﬁniaﬁ{}m@d)pa}aﬁoﬁnd carries out a dehum di fying operation or a

hum di fyi ng operation while alternately carrying out a first operation and
a second epEiratdpePatidi>>shown in Fig. 4, the adsorbing el ement (200) of the
present enbodinment is 10 15 fornmed by alternately | am nating rectangul ar
flat plate menbgre (&) o@?ﬁj&@hﬁ%@&ﬁﬁxﬁp&@}ﬁom&@aﬁﬁ@ the it agdsodbig Ng
el ement (200) is forned simlarly to that of the enbodinent 1 except Its
entirg sha@@ent|@1P4dhd lat rega{&atﬁiged)pemﬁohewﬁm%?m R 1R SIBAA aliPBihg ieferh @t Med
in a shape of a rectangular parall el epi ped ichis long in a lateral

di recti ongangre!@AtHNar out! afn Sfierdwddg) i8-thd Arst Bpsratdsls MfiRDaie hCaBUMidiBOPby t he
flat plate nenbers (83) and the corrugated plate nenbers (84) are | am nated

in a | ongiht ytrdkorBingestéhen (8 Hudrdctthé Ydsodthent & theisdeondarisadRg dl&hont I8P i9pen
in front and back faces in Fig. 4 and cooling-side passages (86) are open
in upper wrpéhdratv&r faces in Fig. 4. The adsorbing el ement (200) is divided
into a first portion (201) and a second portion (202). In other words, a
left half of thasagkised bi Pig. e(syRnhe (2P0peration, ke fitst alisapbihf leldmen?(Bl) andd a
right half is the second portion (202). As shown in Fig. 5 in the humdity
contrgy  aghpagedbndd a@:forlﬁihg erhadi (82Ntare t sh@Nhttidfied Thay §idé | fao¥s pat whicBlthg, a
central air flow path (212), and a left air flow path (213) are formed in
paral | el Em@nidagonirbiedide fdrcauesliss)ee bpﬁh&reé}ioﬁitibh&l/\blﬁ)&?ﬁbr(lai $idesmsll obeer| ef t
air flow path (213), the first air circulates from below upward in Fig. 5.
Through thightceads ahd ahdt dideoadeatil WHitR )the tcb6lise 608 hasdages (86) Udrat enf4rem
above downward in Fig. 5. In the humdity control apparatus, a right

cool i ng apdsitidnedopaipPer(riehd sidanshdlolwef leftadeki ng air flow path (215) are
formed. The right cooling air flow path (214) is formed to be orthogonal to
the right air finoviaht, (helfisst ailhie ihtedduced Goinng lewér figiawidiatade 02159 fiks
formed to be orthogonal to the left air flow path (213). The adsor bi ng

el emery  (Z36Ibing cRhfFROEEN infd HeChurmiditjicbhtrdlb®eapassabeb &8SY. t IR Alimidity-
control-side passages (85), the first air flows from the lower right side toward the upper left

side and water vapor included in the first air is adsorbed by the adsorbent. The first air



28 the respective air flow paths and as to be able to slide |leftward and
rightward in Fig. 5. To put it concretely, by linearly noving in a _

| ongi tudi nal direction, the adsorbing éBenent (200) is switched between a
state in which the first portion (201) extends across the left air flow
path (213) and the left cooling air flow path (215) and the second portion
(202) 5 extends across the central air flow path (212) and a state in which
the firstdehomidified {r2€k) hewidgpaontaclrsides passeges dB8) Bowaiont of the yppen leafpsids and
t he second portion (202) extends across the right air flow path (211) and

t he ri ghtfacoof ihedirai adsbttimg pletrdeny (81)) . THé Eirst egrefhewiagiont of gt fizsk @ jag (92)
which is a heater is provided upstreamfromthe adsorbing elenment (200) in
t he cent redmaitr (§1) ow ppblied 24®) theTeom edyrimgr dtei dehunsidifyih@ eperdtiomgend (192) i s
connected to a refrigerant circuit of a refrigerator and functions as a
condenserdi§charge @utsiferth@fyoantduridgthe hemidifyinl operatiomt r ol apparatus, a m xture
of roomair and outside air is used as the second air. The humdity control
appar gt us is proy iiesthy hidhdatheasrpsidodit iscingodseed ffomi tisenspet right sidé éxpafat ure
of the roomair and a tenperature sensor for detecting a 15 tenperature of
t he out sie fRét'adsdiBhghelement (815 Gt 1R coalipgssaieUsaseedes €869, almihetdobBng-side 0
between the roomair and the outside air constituting the second air based

on t enperpisiiors (651 RE E@dnBYirTIw: i thenpirr fight ddeenant the lowertlbR silepadnt s,
the enbodinent 1s simlar to the above enbodinent 1. Operation 20 As

descri bed)3Bidy BeattdFadbrplioh bineeaed frothe ARpAdiat-tontiohkids passadse(85).r Ih odtier and
the second air and carries out the dehum difying operation and the o
hum di f yi )grdeARé 88coRd aiMtiovd tﬁWuEH fen@olhipd-wide paishgesqBEY atdodlisg fldide Mhen,di ty
control apparatus carries out the dehum difying operation and the

hum dif yi1Re seRBb 2 BewPPurRdtRE Al abdorbiRpidmdad (81)antliis sént éptHeaep@Rrativg a
second operation. 25 The hum dity control apparatus takes in the outside

air as tNgeaf bxchhngdr (9T TA%hd REerteiidHhf dicREnd2P €98 theRecnd aircik @8ated blyhe
roomair as the first "‘air during the hum difying operation. On the other

hand, thehéaygg'&gﬁg@\mmlfeqlefrpéé%ﬁ_at us uses the mxture of the 29 roomair
and the outside air as the second air during both the dehum difying and

humi di fyi ng operiad deefisd aifREAted indBe Fight adelirbing iehgndt 81V M redeRderatioahedtr and
the outside air is simlar to that in the enbodinent 1. First operation 5

In the fi&ghaQRer92) AN intfAusss Bl M RV aliglansidd fiter U tHedsdcond fadsdrbingt
portion (201) of the adsorbing elenent (200) and a regenerating operation

Wi th {gagidmb@ (0¥ 16 IR HuRdity IhtroROid} passageA(85).edinole huhiidigf-b@ftrohgidds, in
the first operation, noisture in the first air is adsorbed by the first
portion (%Qge@?s%hﬁxeameﬁd)bﬁmcﬁ&seﬁ&ﬂtthé 2609 gid sidy ivdrethdagppebrak fidam t he
second portion (2 ?) is applied to the second air. 10 As shown in Fig.

5(a), durige Highidity-8éntRPINR! paBshgeé (65) 20 Qidborbentds @e@ed by ZRD3ecosd kit andst at e
in which the first portion (201) extends across the left air flow path
(213) andwhiaevaph s &R6fbeddront thefaddsowb@al hix &thén weds| refemertionodthraksirbent( 202)
extends across the central air flow path (212). In this state, in the first
portion (ROdarried dube Whear bipeg ddseredtfr¢rOME, adsbtbehi Mowsaout &5 thes second

i ntroduced into the hum dity-control -si de passages (85) and the second air
i s i ngg odadserbingélemefte 82 PRigether withehqesombais (Te)secdrm dif® which water vapor

hum di ty-control -si de passages (85) of the first portion (201), water vapor
i ncl uded {srupbligd fri thetse@ind ddsorditfposlbaentlB2) Reliatiaged eviside Therdon dtring the
dehum di fi eg in the humdity-control -side passages (85) of the first
portion ( Eé}ih}niiiitfyiﬁ% dperafol ARl supbliedinto fheevorpduting ththumidiByikp epertition. wat er
vapor is adsorbed by the adsorbent in the hum dity-control-side passages
(85), heak<Qécondoperitich>> s generated. This heat of adsorption is absorbed
by the second air flow ng through the cooling-side passages (86) of the
first portion (28dXrst! spefitioarisvevndaued fe & edtlechndi theit,| thesetdndoogratidneis
cool i ng-si de passages (86) as cooling fluid. The second air which has

absor ped thfgedoat. ah tBeseddpli spRerdtion! he alidombidi topea€ith Math2fegsidde thassages
(85) of the first portion (201) further absorbs heat of condensation of the

refriger a_@&so}mn% Qperﬁe@lggm ald ¥eepartatioxCdprrgoh WHR)re@indl td Shd fitst ad@dihg nt 0
the hum ditycontrol -si de passages (85) of the second portion (202). In

ot her V\Drglgmeh@ﬁ@&qagieaidut,i S 30 heated both in the cooling-side
passages (86) of the first portion (201) and the regenerative heat
exchanger (92) and then introduced into the hum dity-control -side passages
(85) of the second portion (202). In the humdity-control-side passages
(85) of the second portion (202), the 5 adsorbent is heated by the second
air and water vapor is desorbed fromthe adsorbent. In other words,
regeneration of the adsorbent is carried out. Water vapor desorbed fromthe

o - o b o o —— -



The first operation is continued for a while and then, the second operation
is carried out. In the second operation, an adsorbing operation with regard
to the second portion (202) of the adsdfbing el enent (200) and a
regenerating operation with regard to the first portion (201) are carried
out. 20 In order to switch fromthe first operation to the second
operation, the adsorbing el enent (200) slides to the right side in Fi %
5(b) as shown ilm otdes telrsawiich gfrorm eaﬁrsbpmrn@oxertcemtseqoagoapemmm theghitsti nt o
a state in which the first portion (201) extends across the central air

f 1 ow pat hadsafitng element(81smeithe sprond iadsoriing 2jemsnt 6320 srearotateskbyt B asishown ai r
flow path (211) and the right cooling air flow path (214). 25 In this
state, i nint Rig. 4@s)ondspsiominoin Fiz0A)c)othet fisst adswbivignejeraensni@h) and ol seconé
first air is introduced into the hum dity-control -si de passages (85) and

t he secongsaibing sleeht (8R)cazel in stch atticudes dhatrthe siddefapamsinaghich (1B humidity: he
hum di ty-control - si de passages (85) 31 of the second portion (202), water
vapor § ncéoideilside pakkagés (85) afd opensaragesitibmed dry thehppedsghtisides .andhbe fawest ai r
dehum dified in the hum dity-control -side passages (85) of the second
portion (R@2idésSaieitat tie kide fadeghh whith fthovogliatghside? pdssagedh(86) tfecopumt &e
vapor is adsorbed by the adsorbent in the humdity-control-side 5 passages
(85), heaposptiored MR wpper it Gessanatiedowehiightisdes. of adsorption is absorbed
by the second air flow ng through the cooling-side passages (86) of the
second portion (@R statkthettheraimeittsoducte fropciha dowérrleft Isidefatenoithgsedond
cool i ng-si de passages (86) as cooling fluid. The second air which has

absor bed ideriigalelcaienf 8D ptd @it hiiniditg-cotmdldiide) paagesaBSki de thahemidity-( 85)
of the second portion (202) further absorbs heat of condensation of the 10

ref ri ger apéntidlsideasapey(85) the/frshaatlowy Gloange lowd 291t sidel toveard dienpgerciéghti nt o
the humdity control -si de passages (85) of the first portion (201). In

ot her wor gide ahdevas@Gaper icfuded i Rt fet fioihadsoried bycthe adsugbait.deTixnfimagies
(86) of the second portion (202) and the regenerative heat exchanger (92)

and then jefundidifieddni thé Quinid@tynestitdl-bide GRABSaEed (85) thvizastai@s thémppafrigle
first portion (201). 15 In the humdity-control -si de passages (85) of the

first portigefade28tithe sbdvndadserbiifpdlement82). edrieyfisshair Soadmt oat ¢f thadeswmider
vapor is desorbed fromthe adsorbent. In other words, regeneration of the

adsor bent adsorisiag ele@énP(82) iY\Aipplied 6 thelffoni Bednd therdehinaidifyipr fiepritionsand
applied to the second air. The second air humdified in the

hum dij y- aRekdreddsdladotesoaadufiBp thetfunibgyihg bpéragen.t i on (201) is sent out
to the central air flow path (212). 20 During the dehum difying operation,

the first air dehund eihkt Rehdathd skécndi adis tittecduged from the gpyer ddft sidé face pfithe
(211) is supplied into the roomand the second air humdified and fl ow ng

t hrough t bosénisdabingi dlethtwWsPairio (El2)oling-silespdssdpge @86)ut &i de ¢dodingahin
During the hum di fying operation, the second air humdified and fl ow ng

t hrough t pesseg@ist(86Y, thi secdridoadt fleivh froRlthe upperdefio pide eslvard tle Iotver riglatrsidenahdt he
first air dehumdified and 25 flowi ng through the right air flow path (211)

i s di schang@@bshiasbfigisbition@etrawd inléeciinidily-@bntval;siderpasiages85pndin other
operation, the first air is dehumdified in the second portion (202) of the

adsor g ngwokdERtse(AYir Acws thicughdhecdmding-side passigee(86) edcdoling flaid. Then,

the second air flows out of the first adsorbing element (81) and is sent to the regenerative

heat exchanger (92). In the regenerative heat exchanger (92), the second air is heated by

heat exchange with the refrigerant.
The second air heated in the second adsorbing element (82) and the regenerative
25  heat exchanger (92) is introduced from the lower left side face of the first adsorbing

element (81) into the humidity-control-side passages (85). In the humidity-control-side

passages (85), the second air flows from the lower left side toward the upper right side.



32 first portion (201). After the second operation is continued for a
while, the first operation is carried out again. <Enbodi nment 4 of the
invention> A humdity control apparatu0according to the fourth enbodi nent
of- the invention 5 includes one adsorbing el enent (250). The hum dity
control apparatus takes in first air and second air and carries out an
adsor bi ng operation and a regenerating operation with regard to one

adsor bi nglnethe hantidig26Mitralsidegrasdaiged (84).t the edsdrbatthig heated byitheseonod dig,andn t he
hum dity control apparatus of the present enbodi ment, dehum dification of

ai r by thwatetlsgpobigdesedbedéioin the a03orbem. r kpsthanedrdsmegeherntion ob tretadsdrberie
adsorbing el enent (250) are 10 carried out sinultaneously in parallel. As
shown in i @uriéd ouhe Fbs ovater nGipet eesvibed Zof) tiof atdvebentifidisrent of shd dirsted in
a shape of a doughnut or a thick-walled cylinder. In the adsorbing el enent
(250), hugdsdibincelsinenl (8%) Wecthaswib g £8d 4nd Theakiond-i Wewlials sage vagdd6)
are defined alternately in a circunferential direction of the adsorbing

el emerg  (id54pplied e thflistiatiyorbinptel@herti(8E) bXipdarrdamitd&bihepdm tiripugle t he
adsorbing elenent (250) in an axial direction of the adsorbing el ement
(250) . | ndélﬁﬁﬁdigyiﬁg dperatibie ipplidd/mePht Fedm dudeg hehaagéisyingdperatiéh. open in
a front face and a back face of the adsorbing elenment (250). |Inner walls of

t he huni di t y- coptidedcribbd 8bPRs HRUABSt 4i B dehumidifiad afithel sebordnadssrdigderhentOn
t he other hand, the cooling-side passages (86) pass through the adsorbing

el ement  (@0§)aniAhé ab@Fbt iﬁiitﬁ@%&t%s&fbir%gelbﬂénta@ﬂ?ﬁ@ié’@n@a&ﬁﬁﬂtthé 286hd I N

ot her words, the cooling-side passages 6) are open in an outer peripheral
face and gherhfier A¥edri tRbakaindf 5@atiin IshEordmiaed ome WhikfRA¢ flratSPeratidh {hown
in Fig. 7,7 in the humdity control apparatus, the adsorbing el enent (250)
i s di gposegdriadbutigairan adsorption zone (251) and a regeneration zone (252).
The adsorbi ng el enment (250) is continuously driven for rotation about an

axi s passkag@ Ethﬁ%radféﬁﬁgmﬁemiﬂhréﬁﬂi@d_sorbi ng el ement (250). The
hum dity conProI apparatus Includes a refrigerant circuit. The refrigerant

circuit is a cl agQdsckibbd Hbdvel HeBRHRY of Y R6H APai] ]e HREKESAF is wed as the
regenerati ve heat 33 exchanger (92) as a condenser, an expansion val ve as

an expansiBndge atHeSBovahenidit @ehtrslGppaatus e XGIAB Gahidifdonas] Apafi@peat or
t hrough pi ping. The regenerative heat exchanger (92) forns a heater. The

refri ger apfixtaie 1atb etvieeh ARETRIDNS bt inll R odrsidefafr it théBdcohd lalrddl alljisted ®agedr cui t
is circulated to carry out a refrigeration cycle of a vapor-conpression 5

type. 14 N & Gmperat@Rh ¥f iHRosRAGMAA I M@isilgalr. exchanger (92) and cooling heat
exchanger (93) are shown. In the above hum dity control apparatus, a

m xture of rooNF&l lexaRfledUhSbilier abl sdctre! $Ad amduite 6 hndidificalibte dukik ditey
control apparatus is provided with a tenperature sensor for detecting a

t enper at Un@mRiifyidpEop@RBn it is 2fhirdd BRI Asblute BERIFIRY of dhie SiRbAC hirngpsliclO
tenperature of the outside air. The hum dity control apparatus adjusts a
M xture r atd ehdRIonE BNinkRasddOoeBedds high Gis toesible! Sirfgertdl, &t anassubretlithg, thee
second air based on tenperatures detected by both the tenperature sensors.
In these Hi%h&t 8 terhpRatarddOaifRRé highes hffiabsslutt hubliditabbite frirodiTierford, in
Qperation 15 The humidity control apparatus takes in the first air and the
secongp ai suchlteasdld profordidh of Bfe 8ihdFbeth fajti ahd thpeitside air ofachigHee tdmpsratideyi ng
operation while switching between the operations. The humdity control

appar at usigtiakesisel Bo b & Pbfeaicdfic absohits htm@lifyi dfshe ®condiaif.i ng the _
dehum di fying operation and takes in the roomair as the first air during

the hum di fyi ngIPe@ertol refuce@n dnitRin®bidating ilthetrbgenbrativel héat egetidinped (92) to
apparatus uses the 20 m xture of the roomair and the outside air as the
second ai feddbé eRdgP Sbhsuintitiof &IFURE Rumydifdcat@dl Apparstus, ihe Gighee tethpepditire of
Operation for adjusting mxture of the roomair and the outside air is
simlar tgetdeadnd dir ishavatBRdiusre thetefoleDir fiRh Aeased a yopoatidn ¢l onepdticabot®, i N
a portion of the adsorbing elenent (250) positioned in the adsorption zone
(251) 25 t hgirfahd §le Qitsidé sir bNa hipdeicRfhpehde idiaclebdEddb by to?crasy the terSpedsture
passages (85) of this portion and the second air is introduced into the
cool i ngsi getheassimdasr, (86) of this portion. At this time, the second air is
sent into the cooling-side passages (86) fromthe inner peripheral face of
t he adsor RieRgtsYrSREBbodtent1 34 | n the adsorption zone (251), water vapor
included in the first air is adsorbed by an adsorbent in the

hum dity-control -si de passages (85) of the adsorbing el enent (250). Wen
the water vapor is adsorbed by the adsorbent in the humdity-control-side
passages (85), heat of adsorption is generated. The heat of adsorption is
absorbed by the second air



5 .flowi ng through the cooling-side passages (86) of the adsorbing el enent
(250). The first air dehydrated and dehum dified in the adsorption zone
(251) passes through the cooling heat edchanger (93). In the cooling heat
exchanger (93), the first air carries out heat exchange with the
refrigerant and radiates heat to the refrigerant. During the dehum difying
operation, the dehum dified and cooled first air is supplied into the 10
room During thia thenpresehy empodimenat the mixture ofiths troamn raimimd thehagsibe air is
dehydrated and heat of which has been radiated is discharged outside the
room On ¢mplogédas thhaachndtdiearsicthe meixture ratdoi ebwéeasthé adomn aireatl tidf owtsidonipt | on
in the adsorption zone (251) passes through the regenerative heat exchanger
(92). | n isharisklgenHes, ifonlhend ofethie heom air ah@2he outside sie ¢ousddak thecskbondesir, out
heat exchange with the 15 refrigerant and absorbs heat of condensation of
the refrigertamperallife asd therithnaidity o€ dieesbeond hitarasiqudly idetermined by2bsthteafd t he
regenerative heat exchanger (92) is introduced into the

hum dig y- thentobsl aigiodeh® detsadeesir.( 800 (B otHee haf® oddabrdihge tee tlRNEmbatif@ent, bg
positioned in the regeneration zone (252). As the adsorbing el enent (250)

rotates, AdjfstR@rhé Riixtafe ralie basheen HeGom SR thé b@ide Wi hsthtagnd @€ Recond
positioned in the adsorption zone (251) noves 20 into the regeneration zone

(252) . | ngjihhe Pefipb@fure fant e AASHAARY W 1BL QREIHA 4i2R8N HROEhAnoEM e nbddsdane
regeneration zone (252), the adsorbent is heated by the second air and

wat er vap@Phereforél @sedraRg th rierhB&IiREHO bY 8PpropRatklySsefing aldthty of e Je@bndsdife
passages (85) of this portion. In ot her wor ds, regeneration of the

adsor bent jti § sRkibleetb @Hhanc¥édfHEieN3PoF tH@S‘rﬁ_hﬁ&g{ fcbmralt E@aﬁdﬁsom@% dnSuré S
applied to the second air. The second air is discharged outside the room

toget fer péridindahi6e ¥Ethe humale cofl@siippafnisfontdnieI@SRE Renidiguri ng the
dehum di fyi ng operation. The heated and hum di fied second air is supplied

into the room dyy {HRGkrhbiliken qiefdﬁomgiam%rﬁds&éges (86)3Re TERHRA%MNBE adSorbingt he
invention> A hum dity control apparafus according to the embodi ment 5 of

t he i nventjepianis 381, W2Y%6 chise FRNRBEAA B9 td WosoRI BRMRAM Nﬁd@&%ﬁio@ﬁ&ﬁ@&lg&hﬁm@?’ll,
312) to a refrigerant circuit (300) for carrying out a refrigeration cycle.

The huni dhdrisiag bp&rati e P X kdidreC aédord@fg 8 thefermbstiten diif YohgblORS kdipr@R and
a hum difying operation while switching between the operations by taking in

first airadifreass M4 tedhperAid THRPLW BE B0 e fdnBMddhebhf ddsbiplioRdSAS Rt I Ve
heat exchanger (311) and the other to the second adsorptive heat exchanger
15  result, a relative humidity of the first air flowing through the humidity-control-side
passages (85) of the adsorbing elements (81, 82) can be maintained at a high value and an
amount of water vapor adsorbed by the adsorbent can be increased.
In the embodiment, the second air is first introduced into the cooling-side
passages (86) of the adsorbing elements (81, 82) as the cooling fluid and the second air
20 flowing out of the cooling-side passages (86) is heated by the regenerative heat exchanger
(92). In other words, the second air used for regeneration of the adsorbing elements (81,
82) is heated not only by the regenerative heat exchanger (92) but also by the heat of
adsorption generated in the adsorbing elements (81, 82). Therefore, according to the
embodiment, an amount of heat which should be given to the second air by the
25  regenerative heat exchanger (92) can be reduced and energy required for operation of the

humidity control apparatus can be reduced.

<Embodiment 2 of the invention>



(312). As shown in Fig. 8, in the refrigerant circuit (300), a conpressor
(301), a four 10 way selector valve (303), and an expansion valve (302) are
provided in addition to the first and s¥cond adsorptive heat exchangers
(311, 312). The refrigerant circuit (300) is filled with the refrigerant.
The refrigerant circuit (300) is formed such that the refrigerant is
circulated to carry out a refrigeration cycle of a vapor-conpression type.
In the refriger Anthumidityuicon(ra@lo@pparatusi sechading tei the eMmbodinend nipchideortwp301)
is 15 connected to a first port of the four-way selector valve (303) and a
sucti on shdberlihg tlemeniofPl, 823 ararr{c301) an sperativmexftadehtdhctype, ned anfdriped to @iryt he
four-way sel ector valve (303) through piping. An end of the first

adsor pt i veuthedehuexdifaingeypefadidh)and 2 InonidiEfgingdbperatiantwihitedswitshingobetiveen the
four-way sel ector valve (303) through piping. The other end of the first
adsor pt i vepdratidnsex théiedarmidij khnirsl appaneas] éd deoomhaierisl fatetdhd smixamet of
adsorptive heat 20 exchanger (312) through the expansion val ve (302)

t hrough prgunhgir afdeuisideair add mixtind eatiebarweernihs eo¢rh iaireant el owtxidéain giethe( 312)
is connected to a fourth port of the four-way selector valve (303) through
pi pi ng. Th&ohduir-ivayjusel @atedl o BnvRrdt#@S bf kdons whd obiiilichst, watich B sihilineto( a
state shown in Fig. 8(a)) in which the first port and the fourth port
conmmuni cayR aMotde@Bsdimehier and the 25 second port and the third port
conmuni cate with each other and a state (a state shown in Fig. 8(b)) in

which the first Irpﬂ{ethlﬁﬂdit% Rentkdli dpPatafiis tof GRETPREBER Aintbodirhéht CReWevet, hegwieshd t he
second port and the fourth port communi cate with each other. By operating

the four - weiveen 3Fir§Ipefatioh alid@h ¥6cond @dration H\Watridd dif Wi kedpihi Fetado@®inat | ON
in which the second adsorptive heat exchanger (312) becones a condenser and

the figst eﬁﬂﬁﬁfsptﬂl\!%ﬁ?ﬁiedexqll'@_@,ggﬁ'uc(t&éi)ofbﬂaéolﬁiﬁﬁidﬂy AP rappdatusnel ehe
second operation in ich the first adsorptive heat exchanger (311) becones

t he condegg®bdiaitat WARhSRCAMEredd HOMAhb fiRAémbsdimendewill Blddschigomes the 5
evaporator is carried out. As shown in Fig. 9, each of the first and second

adsorptive heat AQ%RH®A 3R Fy. 33 e twdlddsofbing SlEmBsts 781,382 iafe Arvdi@ed@atihe left

exchanger of a cross-fin type. To put is concretely, the first and second

adsor pti Vﬁn&'ﬁ%ﬁt iR5CASAG BF the(tiidity 480trd] AEPAFEIES, vhitRIskemiliniBehe @hbddiment 313)
formed in a shape of a rectangul ar plate and made of al um num and heat

exchanger 110 styBgfes (oikfie ré’s?g&i%ga&sbf&@ BletnRftsf (815 82)34r3) simfler fRARsObf @rpper .

A surface of each the fin 13) is coated wth an adsorbent. The first and

secongs adspibBlinkat Neatrhe xeh aaaibing (chekdent 3WB)pokRiont@oE Wdiife sedeCiIRIMpSsdd
which air flow ng between the fins (313) is brought into contact with the

adsor bent jagebH HeaditlRie thaniddfctd R WHichamafidigf-cdhielfsidespasshbad (855 abeapead or
cooled by a refrigerant flow ng through the heat exchanger tubes (314). 15

In the hugidpdstticiRAldnOin apRraf ke adm Xvibraight sidecdndathtt sitel favet $i Sehichi 1 i s
used as second air. The hum dity control apparatus is provided with a

t enper at UlcBolHfsi@d pdseiged ¥8@Cdrt RPerd aleqitBitioAEdI6R af upbéreright Qdeaind adlodiealeft
tenperature sensor for detecting a tenperature of the outside air. The

hunmi dity gl oh tBepeAhatf, Al s6sbsd adsbibifiglelement (82) Pediv@ed dntBe lefpsidais and
the outside air constituting the second alr based on tenperatures 20

det ecbgd Ryspb&dnintsuch b MRAHAEE tHat sidle Taces Sn Which ReaRlifWontrsl-sild pasageedBSE Nt
is simlar to the above enbodi nent 1. Operation As descri bed above, the

hum dity eenépel ar@ﬁ@ﬁﬁ&iddsod ak appdrtighhsidé iané b lawer RAcidhandsthaodide fices and
carries out the dehum difying operation and the hum difying operation 25

whi | e swi tyieNeboNabWRR Habdage H(B6) atel opes arcThsitioned dhtay uppérlehlsidepnaadowsr
carries out the dehum difying operation and the hum difying operation by
al ter nat elripht igeat i ng a first operation and a second operation.
Spaces on the left and right of the respective adsorbing elements (81, 82) are
25  respectively partitioned into upper and lower spaces, which is similar to the embodiment 1.

In the embodiment, the regenerative heat exchanger (92) is disposed substantially in a

horizontal attitude between the first adsorbing element (81) and the second adsorbing



3% The hum dity control apparatus takes in the outside air as the first air
during the dehum di fying operation and takes in the roomair as the first
air during the hum difying operation. @3 the other hand, the humdity
control apparatus uses a mixture of the roomair and the outside air as the
second air during both the dehum difying operation and 5 hum difying
operation. Operation for adjusting mxture of the roomair and the outside
air is sielehent (82).t Hatother words.cwipsdiané hewer. partiens obiberpaceohetivgen hethfthe st
operation, an adsorbing operation with regard to the first adsorptive heat
exchangerads3ibing elerheatsr(8h,c82r ammunicge vath eachwithér theapghdhe cegeheratiex bead
adsorptive 10 heat exchanger (312) are carried out. In other words, in the
first opes@hamger (9 sture in the first air is adsorbed by the first
adsorptive heat exchanger (311) and noisture desorbed fromthe second

adsor pti ve heatOgxehapessrat(lidht exchapgri(22), h ewitoking ahuttet (260).is Aspssedwin i n
Fig. 8(a), during the first operation, the first air is supplied to the

first sadseyvet itheerdpendratives heu 3REhdngdil (922N dThdh ewiteltng dhatter (160)shgxp iskattero t he
second adsorptive 15 heat exchanger (312). The four-way sel ector valve

(303) is ﬁmiet(qm%atap’airsdf%td%;ﬁit@y\(ﬂ&l)l this drawing. In the refrigerant
circuit (300), the second adsorptive heat exchanger (312) functions as a

condenser and thahf ifessidadsiae NIbYE i Earinedxinhandape (08 lal serhitirctlaopiatas an
evaporator to carry out a refrigeration cycle. The hi gh-tenperature and

hi gh- pr esgidfRtet S realle fiRNidél iphd 115 ds kiismartialy 2kt S0 e aSatera] Idth ofstheent
to the second adsorptive heat exchanger (312) as a heating nediumfor

heat i ng. Jegeﬁé?ai\feeﬁéa@féxa%géxp@zy.e Orakidexsan@er) {s3prdyided ARongdsoh REndoON
the surfaces of the fins (313) is heated by the introduced refrigerant.

Moi stif e faged@5 RbROMAIMHaeKsIdBE o8 r&ikbnafdE 0¢ hwtexafadﬁéﬁ%pplcbxemeto@adr hendecond
air. The second air applied with the noisture in the second adsorptive heat

exchanger e 3hateri platgi(364)35 GsichedUh i shapd bfa OB phutdlenteiding hemddbwht didkyi ng
operation and supplied into the roomduring the hum difying operation. The

g gf ri ger aplatefli6th i@k 6tB6l i @ talodgtheriphierab efiges WO s&Pettivet dide pREIN
(161). A central angle of a curved surface of the shutter plate (162) is 90° and the shutter
plate (162) covers a half portion of the regenerative heat exchanger (92) in a lateral

15 direction. The shutter plate (162) moves along peripheral edges of the side plates (161).
The switching shutter (160) is switched between a state in which the shutter plate
(162) covers a right half of the regenerative heat exchanger (92) (see Fig. 3(a)) and a state
in which the shutter plate (162) covers a left half of the regenerative heat exchanger (92)
(see Fig. 3(b)).
20 Operation
As described above, the humidity control apparatus takes in the first air and the
second air and carries out the dehumidifying operation and the humidifying operation
while switching between the operations. The humidity control apparatus carries out the
dehumidifying operation and the humidifying operation by alternately repeating a first
25  operation and a second operation.

The humidity control apparatus takes in the outside air as the first air during the

dehumidifying operation and takes in the room air as the first air during the humidifying



adsorptive heat exchanger (312) is deconpressed by the expansion val ve
(302). The refrigerant after deconpression is introduced into the first
adsorptive heat exchanger (311) as a heating nediumfor cooling. Into the
firrst adsorptive heat exchanger (311), the first air is sent. The noisture
inthe first air is adsorbed by the adsorbent of the first adsorptive 5
heat exchanger (311) and heat of adsorption is generated at this tinme. The
ref ri ger aogerdtionn Om thatothet thend,ithe huraidty roohireleapipemtusarsehangeturd 8flthe redmsor bs
the heat of adsorption and evaporates. The first air dehydrated in the
first adsdir phd\he bagidecxic a3nbersedohdilyir idarisg hoth drt dehuenidifiging @perationiand t he
dehum di fyi ng operation and di scharged outside the roomduring 10 the

hum di f yi Rgnidpinat dpefatioah Uperatibh€or adjadingthxturefof itlgefodnt alehindthé astside
evaporated in the first adsorptive heat exchanger (311) is drawn into the
conpr essogir {s3@rhjlar tdRBatGR tHRreftsdimént@l) conpresses the drawn refrigerant and
di scharges it. Second operation The first operation is continued for a

whi | e pand<khpst odebgtiGeeond operation is 15 carried out. In the second
operation, an adsorbing operation with regard to the second adsorptive heat

exchanger (312)1nahd first SpEdE ah sOBRIpAdpRition Wih reghad do ke FiRe aldbdrbing
adsor ptive heat exchanger (311) are carried out. In order to switch from

the first.|eRearig19And % fddenAHRNShRRINAHItRTegd IWithe Becdhd %H§or§lix%%léxﬁ6htt 0
t he adsorptive heat exchangers (311, 312) and an operation of the four-way

20 sel ect @) \4@d ¥aried Q. AnComar WoRls, AHthe it SPSMA0A, "mbistire ¥ o fitkiTaig t he
second operation, the second air is supplied to the first adsorptive heat

exchanger ads3 okl @g@hé Ifgstf ddsSibir Eleh3nt () dROmbRnirb &1e8666d droddl SRE Rbdond heat
exchanger (312). "The four-way selector valve (303) is switched to a state
shownjg N fddosbifl @Mneﬁt-(sbpistaggliécﬁt)rth&sﬁ:&m aigi rcuit (300), the first

adsor ptive heat exchanger (311) functions as a condenser and the second

adsorptive 25 hgath&¥k RGeS (af Jdihg thd kst 8PSatich, Ak SABOHIAq162)ds fREick out
a refrigeration cycle. The hi gh-tenperature and hi gh-pressure refrigerant

di schar geg FB;{lilﬁéB L e LoBPhE 'ge{hagﬁ&%e iegsﬁﬁggtﬁvet&ai é}@haﬁ%reﬁ 92365 fleRbiikRinBeat

exchanger (31l) as a heating nedium heating. 1Tn the first

adsor pti ve,fieat169%.C "RNBRT sthtd L coblifp-a8s BQQ%& (86) $fBe %ﬁtfa'ﬂgr&%irfggel&ﬂ&nf i ns

(313) is heated by the 1ntroduced refrigera Moi sture 1 s desorbed from

the heat g9 d5Qrhe Hurddit-bontftBlde Sthsieed 085)810MBScBinid adEBﬂ)iﬁge‘é%EEngﬁ%) »

applied wth the noisture in the first adsorptive heat exchanger (

di schgg geghapluticde willtedcRQMedUri Ng 5 the dehum di fyi ng operation and
supplied into the roomduring the hum difying operation. The refrigerant

whi ch has radi atgé fipqadir &NEBascel s GRO USRGESH! videNicé o She fickt GaRdrbing heat
exchanger (311) is deconpressed by the expansion valve (302). The

refri ger agfen@ht ?n}%%qm;a hefSHiRAcdntrol-Side PALkagsk (83.0 InhBe IRGAME-B6kRRIRIdev e
heat exchanger (312) as a heating nmediumfor cooling. Into the second

adsor pti VealIggak (85 RRNARL akr 3e)s frdif thd Rovidrripht 8ide thWardQRé uppdiaefiRidRidAde i n
the first air is adsorbed by the adsorbent of the second adsorptive heat

exchanger wagt 2)apdPdndl@aéd Gh 1RES@isPlaion ia&scﬁ_ﬁélﬁ’b%tﬁfé adsofttne t THE - fir¥hQir
refrigerant flowing into the second adsorptive heat exchanger (312) absorbs
the hegat @énmsiadieatinGhe A0MiEKARNHBI-Gi8e phfiagdd (83) fldlws dhely dhahisshrilaf she
second adsorptive heat exchanger (312) 'is supplied 15 into the room during
t he dehungl fofithg fiesR AdSrbB éiflerdi(8PNaTHE dirSiUdis APWidg Gut dTane Givdti adSorbing

hum di fyi ng operation. On the other hand, the refrigerant which has

evapor at egleient [181)s &€ aishlRds Ritd tthy GobBaBuEKE RB GRhurhAifZing Spetafivh dndt i3 t he
conpressor (301). The conpressor (301) conpresses the drawn refrigerant and

di schar gegjsthargdoa8€ e RE6mIEAML thel Hundili€ying epaigti@ner ation, the first air
is dehum dified in the 20 second adsorptive heat exchanger (312) and the

adsorbent of thenfthe thepUamt, Rkd ¥RohEatr is introduced from the upper right side face of
25  the first adsorbing element (81) into the cooling-side passages (86). In the cooling-side

passages (86), the second air flows from the upper right side toward the lower left side and

absorbs heat of adsorption generated in the humidity-control-side passages (85). In other



exchanger (311) is regenerated. After the second operation is continued for
a while, the first operation is carried out again. <Qher enbodi nents of

t he i nvention> Although the m xture rati% between the roomair and the
outside air in the second 25 air is adjusted based on the tenperatures of
the roomair and the outside air in the above respective enbodi nents, the
m xture ratio may be adjusted as follows instead of the above nethod. 40
Fi rst, bawenispthe sedoatliaireldwsthrtivghdlee epolingsidepasnages (8hes qoleling fuid. ddhanyr
the m xture ratio between the roomair and the outside air in the second
air may bthead¢amitadflows oukeditip fest adsorbimgealerhent{8t)and iaserd o thet regénemativet ur e

desorbed fromthe adsorbing elenents (81, 82, ...) to sufficiently
r egener at kedt bectadgar®2nt Inttherdgenerativecieat exchamgeni(92)f theckcdridenibisdeateddyai r
i ntroduced into the adsorbing elenments (81, 82, ...) is advantageous.

Ther ef or ehedt becHatige dith yhecrefiigepdntappar at us adj usts the mixture rati o between
the roomair and the outside air in view of the relative humdities of the
room & r and t hEh®sdcend gir hedted iicthe firsitadidibingelenidnt ¢81) und dietrggeferative hsgtcond
air becones low It is also possible to adjust the m xture ratio between

t he room atdhafgel (ORp ivttitEddiieed Groa thé Rppdierigiacside fader ob dmesbcond tadsorbing
tenperature and the relative humdity of the roomair and the tenperature
and the rgemlehtv@2l) wivodhé huadidityeortrsl-Sidd asdapes [8%). ekathgl umitlity-0setesl-side
secure an anount of humdification during the hum difying operation, it is

required pixaiged TSSNIY scBndWiF vy froin thB@ippecAsie side towaRPthecldwenleft tile. room
is increased to be as high as possible. On the other hand, if a tenperature

and a rel pf ineehuamaitplcbitrOfsid passdeRs k8HWWhe 8orbontab hehtdd &y iHes&bohd alfaridhe
air can be cal culated. Therefore, in such a case, the humdity control

appar g uswakk ahpty i98s0ttet gy tetidborBentOf I biBer Woids Xeger@ftioh RE tiptddsbdentai 1
by a conputation. Then, the hum dity control apparatus increases a

proportiofy eirrieMeodf Wierr 0@bradidsoied frb@ €Hét adsdebent flows authofhiks safus@l ut e
hum dity so as to increase the absolute humdity of the second air. 20

Fur t her moadsorifg ElkmerD@2Ptopetheelvi iiSsetofidaift, The REMET df 1o/ whioh watee vhpdrst
air flow ng out of the adsorbing elenents (81, 82, ... ) may be used as a

par anet er jsf gypliad in/ el se€oridRisbibidglélemett (82) Rafivwberted Batsideaie addm Atfng HiR
outside air in the second air. I'n other words, in the adsorbing el enments
(81, 82, dehumiifyinB@perafioiast mznisd intdhefrbéhitdusihg thehuinki@ifying operation. _
hum di ty-control -sirde passages (85) and the second air in the cooling-side
25 pappagesSé@nl dri4tlondst heat exchange with each other. During the
dehum di fying operation in the humdity control apparatus of each of these
embodi nents, thehouirsi iRraticn isSconfigedifort Hevhilerfid thed,. théNREGIdObSaratich i ew
of performance of heat exchange of the adsorbing 41 elenents (81, 82,
...), thecirgiepenat Unethefseddnd dpefdiionah abisirbing dpktibn Gvidliteghill © the&econd
hum di tycontrol -si de passages (85), i.e., the tenperature of the outside
air can bedsessigeibnieas €82 0and Baec@itRtingt spetatioh Wi régaid tto ahd fiadt tadsorblmpwi Ng
out of the humdity-control-side passages (85) of the adsorbing el enents

(81, 82, elemeht (SThareehftied oWy using the tenperature of the first air 5
after flow ng out of the hum dity-control-side passages (85) instead of the

tempeg@t ure of Iherdentsistetchiffom tthe fifdt Xdpdfation ab ithe B&iond petakion, thershaitér and
the outside air can be adjusted based on the tenperature of the first air
and t he t prpesRyoLthelswitbing Ghittei(160)@ovicd & Qidher pdsitiveh, asdoicovig thdRft half
hum di fying operation in the humdity control apparatus of each of these
enmbodi menbSthetrbgeneHBive kdt eixBhange(92y tAesHownsin Fig.r3(b)] ey @bling-side padsages ew
of performance of heat exchange of the adsorbing elenents (81, 82, ... ),

t he t enpe(89)wreh®fedohé alldorbihg &1dmdae {82)antl| thevhingiditytcontibBsilld Passages (85) of
hum dity-control -si de passages (85), i.e., the tenperature of the roomair

can be asgiymiet AREMihDdlehbR (BE GRRimanMERe dfithteheh dthesin thisstagf t er fl owi ng out
of the hum dity-control -side passages (85) of the adsorbing elenents (81,

82, .25). TherefTae Eirsthiir l4Sinfigdided finpley Riwer eefokide Hacef bff the saddndadds@bing
flow ng out of the 15 hum dity-control-side passages (85) instead of the
t enper at ugRnfht {829 ihROME Auinidity Eonttolistdeepasstged (881 WaLthe! ignifRPEbREdl-saded t he
outside air can be adjusted based on the tenperature of the first air and
the t enpeEasr,sug@, (85), thefitw il fitSwairbm 1he 160etdbft Gileytolvar] theppédtightaidef ardne
air is taken into consideration in adjusting the mxture ratio in this
variation, the relative humdities of the roomair and the outside air 20
and the |ike nmay be taken into consideration in addition to the
tenperature. Although the first and second adsorbing elenents (81, 82) are
formed i nto shapes of square colums in the enbodinents 1 and 2, the shapes
of the adsorbing elenments (81, 82) are not limted to the square col unms

o o e



42 |1 NDUSTRI AL APPLI CABI LI TY As descri bed above, the present invention is
useful in a humdity control apparatus for controlling a humdity of air.
43 Clains 1. A humdity control apparat2és for taking in air, for

hum di fying or dehum difying the air, and for supplying the air into a room
and the hum dity control apparatus conprising adsorbing elenents (81, 82,
...) in 5 which a humdity-control -side passage (85) for bringi n%

ci r cul at i watenivapomirelwdedt mctheniftrst am imdadsothedt byrttie cadserhente (BR) fifshr air
heating air supplied to the hum dity-control -side passage (85) of the
adsor bi nglehumidified if e h@Ridity-contrdl-§ide prssggese84) iflogstdue feohs dhcoepgper right
hum dity control apparatus carrying out an adsorbing operation for

i nt roducigide facesdf the riirsthadsoibing lelemet t(§1)c offhe dirstsaid dlopdsg age of 8lke) seebnd he
adsorbing elenents (81, 82, ...) 10 to cause the adsorbent to adsorb

noi st ur e dd3oiblitg élemshit (BRY issugpled RUEHRMRbMNQIrdgahadelnimitiifying ipentios and
second air which has been heated in the heater (92) into the

huni dist y- diSéHareel ositsitR thé fsoad urikibthe @hmidifyigdsseraiong el enents (81, 82, ...)
to desorb the noisture fromthe adsorbent, wherein the second air is forned

of a m xture ofQ#f @RBtAérhaddAhesécdndairds rmroaﬁcea.froﬂﬂﬁaehwpbldleﬂm@eqaw &t the
apparatus according to claim1, wherein the adsorbing el ements (81, 82,

) incldedesd adsofithg RENSndE8NAREAGR doBling-bide PasHageh(86h). CRoOihe ruaoﬁlhgxsldef or
t aki ng heat of adsorption generated in the hum dity control -si de passage

(85) durifsddae (89 St‘hé Réddad QRETGHS fPdin tie uppRe 1dfikidciotrd Mal6Wer raghe 8ide akis

according to claim2, 20 wherein the second air passes through the
cool i ng- siydgrR IesaFndEGBlioR kerchfte R HSAE DuhHdigL- &ﬁ‘ﬁm-&dé Badssaded (85).- InbtiRg the

cooling fluid and is then heated by the heater (92)

10  words, the second air flows through the cooling-side passages (86) as cooling fluid. Then,
the second air flows out of the second adsorbing element (82) and is sent to the
regenerative heat exchanger (92). In the regenerative heat exchanger (92), the second air
is heated by heat exchange with the refrigerant.

The second air heated in the second adsorbing element (82) and the regenerative

15  heat exchanger (92) is introduced from the upper left side face of the first adsorbing
element (81) into the humidity-control-side passages (85). In the humidity-control-side
passages (85), the second air flows from the upper left side toward the lower right side.
In the humidity-control-side passages (85), the adsorbent is heated by the second air and
water vapor is desorbed from the adsorbent. In other words, regeneration of the adsorbent

20 is carried out. The water vapor desorbed from the adsorbent flows out of the first
adsorbing element (81) together with the second air. The second air to which water vapor
is applied in the first adsorbing element (81) is discharged outside the room during the
dehumidifying operation and supplied into the room during the humidifying operation.

As described above, the first air is dehumidified in the second adsorbing element

25  (82) and the adsorbent in the first adsorbing element (81) is regenerated in the second

operation. After the second operation is continued for a while, the first operation is

carried out again.



and introduced into the humdity-control -si de passage (85) of the adsorbing
elenments (81, 82, ...). 4. The hum dity control apparatus according to any
one of clainms 1 to 3, 25 wherein a plu2dlity of adsorbing elenments (81, 82)
are provided and a first operation for sinultaneously carrying out the
adsorbing operation by circulating the first air through the

hum di ty-control - si de passage (85) of the first adsorbing 44 el enment (81)
and t he r<ipmbedmiém@ afgke nivientioty circul ati ng the second air through the
hum dity-control -si de passage (85) of the second adsorbing el enent (82) and
a second oper atA dunfidity somtndlt epperatiss gccomting tan theoermbedimentds mfithegnpéiont i on
by circulating the first air through the hum dity-control-side passage (85)
of the segaclndessiroadsogngtienent (2002) Theamunitie costyd repparatusgakgsendhbé Grst by
circulating the second air through the hum dity-control si de passage (85) of
t he fir staipglabthbs&@nelaima cafrRs putea dehmintidifyiag eperatiar on ebhimidifying.opétation

hum dity control apparatus according to any one of clains 1 to 3, wherein
the one aghis flicieately R ihg OBOHTirst dSpetatiomiad d secondrogerativmn. portion (201) and
the rest, i.e., a second portion (202) and 10 the adsorbi ng el enent (200)

is slid to thergb¥h&ad iy FXl4, ahd ndsokbing @lenicn0 (2000 rof sherphdsenmtesmisddyment is
introducing the first air 1nto the humdity-control-side passage (85) of

the firstfopaed bpRlttriditly RfrikdiRigaecenRiladnphiaineabean@3) aid cstigiatd plite
second air into the humdity-control-side passage (85) of the second
portion (R8Rbeds(§4)€ rBea8IcibingJelenentai(260) andoredesipithrigpes ahatonf fihe

si mul taneously introducing the second air into the 15 humdity-control -side

passage (&gomeﬁtmee,;&ﬁﬁgsm;gm e.(201) as the regenerating operation and
introducing the first air into the humdity-control-side passage (85) of

the sgrond por tT9muf 20&dncistelyh theddgREbihg Elenat qR0®NisWirned dht £ shaieedty a
swi tching between the operations. 6. The hum dity control apparatus

accor di Ngreb@ngilir PABIAEpipRWREchlistion@in 2 JatéfadRtdionhmdadaer fangs &lveoit
(250) is formed in a shape of a disc through which the

huni di ty-gOofid Qlisothifle dMaa&RI200)3The HRAS Phite infentber(8HNariSthdi doerigaed paeg is
di sposed in such an attitude as to extend across both a flow path for the

first airpanded BiPiteNahthated intdRngREdNE diectiond HidagsenloRgde basagts
(250) rotlgtes ar(gu}r)ld its central ggis, i ntroduces theda?irst air 25 into the

hum di ty- %8He%pe§iiﬂ?rd%@§§@g&k(ﬁ5és i s ahdcdblingrsideGassiiged (86) BRI iRg

el ement ( ) as the adsorbing operation, and introduces the second air

into fyum \g;sgs(%/-aﬁe Nbiwet fakesen ?g%.sﬁge'rlﬁﬁﬁdsoﬂﬂhg&%nﬁdﬁt t(pe0)r e dividkd tife adgar bi ng

el enent ( as the regene i ng 45 operation. 7. The hum dity control

appar at Usp@ieR (201 0arkdOa 8686n@Rri@dn €102).MBInlothér Wordsharnek hal ofl the wdsorbiagi 0
bet ween t%e roomair and the outside air in the second air is adjusted

based on @emeRNEOME iR fikt hdition (XUT) and a éght Halflie teaeednd pridn (202).out si de
air. 5 8. The hum'dity control apparatus according to any one of clains 1

to 3, wherein aasRkéws th Fidl 50inbihe Wastdityheontrod aprairdtussiihe kmbodintdntiea Aglit i n
the second air is adjusted based on a relative humdity of the roomair and
a rel ati vgr few shith 2139, 4 Eedtraliais iflder gith (212), and a left air flow path (213) are formed
20 in parallel to each other. Through the right air flow path (211) and the left air flow path
(213), the first air circulates from below upward in Fig. 5. Through the central air flow
path (212), the second air circulates from above downward in Fig. 5. In the humidity
control apparatus, a right cooling air flow path (214) and a left cooling air flow path (215)
are formed. The right cooling air flow path (214) is formed to be orthogonal to the right
25  air flow path (211). The left cooling air flow path (215) is formed to be orthogonal to the
left air flow path (213).

The adsorbing element (200) is disposed in such an attitude as to be orthogonal to



9.- The humdity control apparatus according to any one of clains 1 to 3, 10
wherein a mxture ratio between the roomair and the outside air in the
second air is adjusted based on a tenpexgture and a relative humdity of
the roomair and a tenperature and a relative humdity of the outside air.
10. The hum dity control apparatus according to claim2 or 3, wherein an
operation in which the outside air is used as the first air is carried out
15 and a thextespeetiveatir dlovepatheand he to borbki 1o shidd l¢fbveard uindiriphtwand inrFig.h%
second air is adjusted based on a tenperature of the roomair and a

t enper at ue pof itticbacréielys by dineardf rvingl i6\ loggiaidinad diredtibna dectdodbridihgedlefedtt s
(81, 82, ...) during the operation. 11. The humdity control apparatus
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used as the first air is carried out and a m xture rati o between the room

air and tﬂewqumﬁi(zlﬁs)a&rfd iR TehecopHaENE fbw path 21 3)Sdn@0kheaeeshdOporfion (202)
e o

t enper at ur the outside air and a tenperature of the first air after

f1ow ng owtemtfs dchGssaBS e&dta dire S BRMS2{ BlandB2 state- in) witleh itH&Jﬁxtshon@iBﬁ [(281)0n.

25 12. The hum dity control apparatus for taking in air, for humdifyi'ng or

dehum di f yxtBgUstRfosithe cx@l hidFloSHPath Y2129 ahé theAdebotd pHin gm?%xfeﬂgs yedsdi ty
control apparatus conprising adsorbing elenments (311, 312) for 46

bri ngi ng tﬁwg%itairmaﬁbamg(zmgMﬁhetﬁgﬁt&ﬁm@lﬁirm\nﬁ;ﬁmﬁe(311, 312) into

contact with an adsorbent ahd for heating or cooling the adsorbent by a
heating nedi um qpglrdobRerBiva KHat ¥x<haRier 992)3RRAK RldBeafedlid PoVlle® UpstAAnPESAr bi Ng

operation for supplying first air and the heating nediumfor cooling to the
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in the first air and a regenérating operation for supplying Second air and:

e or B9 SRR B BB K L (S bR D
a m xtur e e{dchQe hé rgﬂgergﬁ'g side air.
In the humidity control apparatus, a mixture of room air and outside air is used as
the second air. The humidity control apparatus is provided with a temperature sensor for
detecting a temperature of the room air and a temperature sensor for detecting a
15  temperature of the outside air. The humidity control apparatus adjusts a mixture ratio
between the room air and the outside air constituting the second air based on temperatures
detected by both the temperature sensors. In these points, the embodiment is similar to
the above embodiment 1.
Operation
20 As described above, the humidity control apparatus takes in the first air and the
second air and carries out the dehumidifying operation and the humidifying operation
while switching between the operations. The humidity control apparatus carries out the
dehumidifying operation and the humidifying operation by alternately repeating a first
operation and a second operation.
25 The humidity control apparatus takes in the outside air as the first air during the

dehumidifying operation and takes in the room air as the first air during the humidifying

operation. On the other hand, the humidity control apparatus uses the mixture of the



13. The humdity control apparatus according to claim12, 10 wherein a
m xture ratio between the roomair and the outside air in the second air is
adj usted based on a tenperature of the2%omair and a tenperature of the
outside air. 14. The humidity control apparatus according to claim12,
wherein a mxture ratio between the roomair and the outside air in the
second air is adjusted based on a relative humdity of the roomair and a
rel ati ve toom dirt yndfthe latside airt as diee aecond 1&r dilnmghbeth dihe ydehomidiling @mdr at us
according to claim 12, wherein a mxture rati o between the roomair and the
out si de ahumidifyingeopeeationsl adperaioraftrudjusting asereoof the resm airadndrtke andida
relative humdity of the roomair and a tenperature and a relative humdity
of the ouiisisdmiarrto that in the embodiment 1.
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second air flowing through the cooling-side passages (86) of the first portion (201). In

other words, the second air flows through the cooling-side passages (86) as cooling fluid.
The second air which has absorbed the heat of adsorption in the humidity-control-
25  side passages (85) of the first portion (201) further absorbs heat of condensation of the
refrigerant in the regenerative heat exchanger (92) and is introduced into the humidity-

control-side passages (85) of the second portion (202). In other words, the second air is
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15  <<Second operation>>
The first operation is continued for a while and then, the second operation is
carried out. In the second operation, an adsorbing operation with regard to the second
portion (202) of the adsorbing element (200) and a regenerating operation with regard to
the first portion (201) are carried out.

20 In order to switch from the first operation to the second operation, the adsorbing
element (200) slides to the right side in Fig. S(b) as shown in this drawing. The
adsorbing element (200) is brought into a state in which the first portion (201) extends
across the central air flow path (212) and the second portion (202) extends across the right
air flow path (211) and the right cooling air flow path (214).

25 In this state, in the second portion (202) of the adsorbing element (200), the first

air is introduced into the humidity-control-side passages (83) and the second air is

introduced into the cooling-side passages (86). In the humidity-control-side passages (85)
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other words, the second air flows through the cooling-side passages (86) as cooling fluid.
The second air which has absorbed the heat of adsorption in the humidity-control-
side passages (85) of the second portion (202) further absorbs heat of condensation of the

10  refrigerant in the regenerative heat exchanger (92) and is introduced into the humidity-
control-side passages (85) of the first portion (201). In other words, the second air is
heated both in the cooling-side passages (86) of the second portion (202) and the
regenerative heat exchanger (92) and then introduced into the humidity-control-side
passages (85) of the first portion (201).

15 In the humidity-control-side passages (85) of the first portion (201), the adsorbent
is heated by the second air and water vapor is desorbed from the adsorbent. In other
words, regeneration of the adsorbent is carried out. Water vapor desorbed from the
adsorbent is applied to the second air. The second air humidified in the humidity-control-
side passages (85) of the first portion (201) is sent out to the central air flow path (212).

20 During the dehumidifying operation, the first air dehumidified and flowing
through the right air flow path (211) is supplied into the room and the second air
humidified and flowing through the central air flow path (212) is discharged outside the
room. During the humidifying operation, the second air humidified and flowing through
the central air flow path (212) is supplied into the room and the first air dehumidified and

25  flowing through the right air flow path (211) is discharged outside the room.

As described above, in the second operation, the first air is dehumidified in the

second portion (202) of the adsorbing element (200) and the adsorbent is regenerated in the
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and second air and carries out an adsorbing operation and a regenerating operation with
regard to one adsorbing element (250) in parallel with each other. In other words, in the
humidity control apparatus of the present embodiment, dehumidification of air by the
adsorbing element (250) and regeneration of adsorbent of the adsorbing element (250) are
10  carried out simultaneously in parallel.

As shown in Fig. 6, the adsorbing element (250) of the embodiment is formed in a
shape of a doughnut or a thick-walled cylinder. In the adsorbing element (250), humidity-
control-side passages (85) and cooling-side passages (86) are defined alternately in a
circumferential direction of the adsorbing element (250). The humidity-control-side

15  passages (85) pass through the adsorbing element (250) in an axial direction of the
adsorbing element (250). In other words, the humidity-control-side passages (85) are
open in a front face and a back face of the adsorbing element (250). Inner walls of the
humidity-control-side passages (85) are coated with an adsorbent. On the other hand, the
cooling-side passages (86) pass through the adsorbing element (250) in a radial direction of

20  the adsorbing element (250). In other words, the cooling-side passages (86) are open in
an outer peripheral face and an inner peripheral face of the adsorbing element (250).

As shown in Fig. 7, in the humidity control apparatus, the adsorbing element
(250) is disposed astride an adsorption zone (251) and a regeneration zone (252). The
adsorbing element (250) is continuously driven for rotation about an axis passing through a

25  center of the adsorbing element (250).

The humidity control apparatus includes a refrigerant circuit. The refrigerant

circuit is a closed circuit formed by connecting a compressor, a regenerative heat
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cooling heat exchanger (93) as an evaporator through piping. The regenerative heat
exchanger (92) forms a heater. The refrigerant circuit is formed such that a refrigerant
filled in the circuit is circulated to carry out a refrigeration cycle of a vapor-compression
5 type. In Fig. 7, only the regenerative heat exchanger (92) and cooling heat exchanger
(93) are shown.
In the above humidity control apparatus, a mixture of room air and outside air is
used as second air. The humidity control apparatus is provided with a temperature sensor
for detecting a temperature of the room air and a temperature sensor for detecting a
10  temperature of the outside air. The humidity control apparatus adjusts a mixture ratio
between the room air and the outside air constituting the second air based on temperatures
detected by both the temperature sensors. In these points, the embodiment is similar to
the above embodiment 1.
Operation
15 The humidity control apparatus takes in the first air and the second air and carries
out the dehumidifying operation and the humidifying operation while switching between
the operations. The humidity control apparatus takes in the outside air as the first air
during the dehumidifying operation and takes in the room air as the first air during the
humidifying operation. On the other hand, the humidity control apparatus uses the
20  mixture of the room air and the outside air as the second air during both the dehumidifying
and humidifying operations. Operation for adjusting mixture of the room air and the
outside air is similar to that in the embodiment 1.
In the humidity control apparatus, in a portion of the adsorbing element (250)
positioned in the adsorption zone (251), the first air is introduced into the humidity-
25  control-side passages (85) of this portion and the second air is introduced into the cooling-

side passages (86) of this portion. At this time, the second air is sent into the cooling-side

passages (86) from the inner peripheral face of the adsorbing element (250).
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5 flowing through the cooling-side passages (86) of the adsorbing element (250).

The first air dehydrated and dehumidified in the adsorption zone (251) passes
through the cooling heat exchanger (93). In the cooling heat exchanger (93), the first air
carries out heat exchange with the refrigerant and radiates heat to the refrigerant. During
the dehumidifying operation, the dehumidified and cooled first air is supplied into the

10 room. During the humidifying operation, the first air which has been dehydrated and heat
of which has been radiated is discharged outside the room.

On the other hand, the second air which has taken heat of adsorption in the
adsorption zone (251) passes through the regenerative heat exchanger (92). In the
regenerative heat exchanger (92), the second air carries out heat exchange with the

15  refrigerant and absorbs heat of condensation of the refrigerant. The second air heated in
the adsorption zone (251) and the regenerative heat exchanger (92) is introduced into the
humidity-control-side passages (85) of the adsorbing element (250) positioned in the
regeneration zone (252). As the adsorbing element (250) rotates, the portion of the
adsorbing element (250) which has been positioned in the adsorption zone (251) moves

20  into the regeneration zone (252).

In the portion of the adsorbing element (250) positioned in the regeneration zone
(252), the adsorbent is heated by the second air and water vapor is desorbed from the
adsorbent in the humidity-control-side passages (85) of this portion. In other words,
regeneration of the adsorbent is carried out. Water vapor desorbed from the adsorbent is

25  applied to the second air. The second air is discharged outside the room together with the

water vapor desorbed from the adsorbent during the dehumidifying operation. The heated

and humidified second air is supplied into the room during the humidifying operation.
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<Embodiment 5 of the invention>
A humidity control apparatus according to the embodiment 5 of the invention is
formed by connecting two adsorptive heat exchangers (311, 312) to a refrigerant circuit
(300) for carrying out a refrigeration cycle. The humidity control apparatus carries out a
5 dehumidifying operation and a humidifying operation while switching between the
operations by taking in first air and second air and supplying one of them to the first
adsorptive heat exchanger (311) and the other to the second adsorptive heat exchanger
(312).
As shown in Fig. 8, in the refrigerant circuit (300), a compressor (301), a four-
10  way selector valve (303), and an expansion valve (302) are provided in addition to the first
and second adsorptive heat exchangers (311, 312). The refrigerant circuit (300) is filled
with the refrigerant. The refrigerant circuit (300) is formed such that the refrigerant is
circulated to carry out a refrigeration cycle of a vapor-compression type.
In the refrigerant circuit (300), a discharge side of the compressor (301) is
15  connected to a first port of the four-way selector valve (303) and a suction side of the
compressor (301) is connected to a second port of the four-way selector valve (303)
through piping. An end of the first adsorptive heat exchanger (311) is connected to a
third port of the four-way selector valve (303) through piping. The other end of the first
adsorptive heat exchanger (311) is connected to an end of the second adsorptive heat
20  exchanger (312) through the expansion valve (302) through piping. The other end of the
second adsorptive heat exchanger (312) is connected to a fourth port of the four-way
selector valve (303) through piping.
The four-way selector valve (303) is switched between a state (a state shown in
Fig. 8(a)) in which the first port and the fourth port communicate with each other and the
25  second port and the third port communicate with each other and a state (a state shown in

Fig. 8(b)) in which the first port and the third port communicate with each other and the

second port and the fourth port communicate with each other. By operating the four-way
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As shown in Fig. 9, each of the first and second adsorptive heat exchangers (311,
312) is formed of a fin-tube heat exchanger of a cross-fin type. To put is concretely, the
first and second adsorptive heat exchangers (311, 312) includes a large number of fins
(313) formed in a shape of a rectangular plate and made of aluminum and heat exchanger
10  tubes (314) passing through the fins (313) and made of copper. A surface of each the fin
(313) is coated with an adsorbent. The first and second adsorptive heat exchangers (311,
312) form adsorbing elements in which air flowing between the fins (313) is brought into
contact with the adsorbent and the adsorbent on the surfaces of the fins (313) is heated or
cooled by a refrigerant flowing through the heat exchanger tubes (314).
15 In the humidity control apparatus, a mixture of room air and outside air is used as
second air. The humidity control apparatus is provided with a temperature sensor for
detecting a temperature of the room air and a temperature sensor for detecting a
temperature of the outside air. The humidity control apparatus adjusts a mixture ratio
between the room air and the outside air constituting the second air based on temperatures
20  detected by both the temperature sensors. In these points, the embodiment is similar to
the above embodiment 1.
Operation
As described above, the humidity control apparatus takes in the first air and the
second air and carries out the dehumidifying operation and the humidifying operation
25  while switching between the operations. The humidity control apparatus carries out the

dehumidifying operation and the humidifying operation by alternately repeating a first

operation and a second operation.
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operation. On the other hand, the humidity control apparatus uses a mixture of the room
air and the outside air as the second air during both the dehumidifying operation and
5 humidifying operation. Operation for adjusting mixture of the room air and the outside
air is similar to that in the embodiment 1.
<<First operation>>
In the first operation, an adsorbing operation with regard to the first adsorptive
heat exchanger (311) and a regenerating operation with regard to the second adsorptive
10  heat exchanger (312) are carried out. In other words, in the first operation, moisture in
the first air is adsorbed by the first adsorptive heat exchanger (311) and moisture desorbed
from the second adsorptive heat exchanger (312) is applied to the second air.
As shown in Fig. 8(a), during the first operation, the first air is supplied to the first
adsorptive heat exchanger (311) and the second air is supplied to the second adsorptive
15  heat exchanger (312). The four-way selector valve (303) is switched to a state shown in
this drawing. In the refrigerant circuit (300), the second adsorptive heat exchanger (312)
functions as a condenser and the first adsorptive heat exchanger (311) functions as an
evaporator to carry out a refrigeration cycle.
The high-temperature and high-pressure refrigerant discharged from the
20  compressor (301) is sent to the second adsorptive heat exchanger (312) as a heating
medium for heating. In the second adsorptive heat exchanger (312), the adsorbent on the
surfaces of the fins (313) is heated by the introduced refrigerant. Moisture is desorbed
from the heated adsorbent and is applied to the second air. The second air applied with
the moisture in the second adsorptive heat exchanger (312) is discharged outside the room
25  during the dehumidifying operation and supplied into the room during the humidifying

operation.

The refrigerant which has radiated heat and has been condensed in the second
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air is sent. The moisture in the first air is adsorbed by the adsorbent of the first adsorptive
5 heat exchanger (311) and heat of adsorption is generated at this time. The refrigerant
flowing into the first adsorptive heat exchanger (311) absorbs the heat of adsorption and
evaporates.
The first air dehydrated in the first adsorptive heat exchanger (311) is supplied
into the room during the dehumidifying operation and discharged outside the room during
10  the humidifying operation. On the other hand, the refrigerant which has evaporated in the
first adsorptive heat exchanger (311) is drawn into the compressor (301). The compressor
(301) compresses the drawn refrigerant and discharges it.
<<Second operation>>
The first operation is continued for a while and then, the second operation is
15  carried out. In the second operation, an adsorbing operation with regard to the second
adsorptive heat exchanger (312) and a regenerating operation with regard to the first
adsorptive heat exchanger (311) are carried out.
In order to switch from the first operation to the second operation, a switch of air
supplied to the adsorptive heat exchangers (311, 312) and an operation of the four-way
20  selector valve (303) are carried out. As shown in Fig. 8(b), during the second operation,
the second air is supplied to the first adsorptive heat exchanger (311) and the first air is
supplied to the second adsorptive heat exchanger (312). The four-way selector valve
(303) is switched to a state shown in this drawing. In the refrigerant circuit (300), the
first adsorptive heat exchanger (311) functions as a condenser and the second adsorptive
25  heat exchanger (312) functions as an evaporator to carry out a refrigeration cycle.

The high-temperature and high-pressure refrigerant discharged from the

compressor (301) is sent to the first adsorptive heat exchanger (311) as a heating medium
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moisture in the first adsorptive heat exchanger (311) is discharged outside the room during
the dehumidifying operation and supplied into the room during the humidifying operation.

The refrigerant which has radiated heat and has been condensed in the first
adsorptive heat exchanger (311) is decompressed by the expansion valve (302). The
refrigerant after decompression is introduced into the second adsorptive heat exchanger
(312) as a heating medium for cooling. Into the second adsorptive heat exchanger (312),
the first air is sent. The moisture in the first air is adsorbed by the adsorbent of the second
adsorptive heat exchanger (312) and heat of adsorption is generated at this time. The
refrigerant flowing into the second adsorptive heat exchanger (312) absorbs the heat of
adsorption and evaporates.

The first air dehydrated in the second adsorptive heat exchanger (312) is supplied
into the room during the dehumidifying operation and discharged outside the room during
the humidifying operation. On the other hand, the refrigerant which has evaporated in the
second adsorptive heat exchanger (312) is drawn into the compressor (301). The
compressor (301) compresses the drawn refrigerant and discharges it.

As described above, in the second operation, the first air is dehumidified in the
second adsorptive heat exchanger (312) and the adsorbent of the first adsorptive heat
exchanger (311) is regenerated. After the second operation is continued for a while, the
first operation is carried out again.
<Other embodiments of the invention>

Although the mixture ratio between the room air and the outside air in the second
air is adjusted based on the temperatures of the room air and the outside air in the above
respective embodiments, the mixture ratio may be adjusted as follows instead of the above

method.
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(81, 82, ...) to sufficiently regenerate the adsorbent, the lower relative humidity of the
5  second air introduced into the adsorbing elements (81, 82, ...) is advantageous. Therefore,
the humidity control apparatus adjusts the mixture ratio between the room air and the
outside air in view of the relative humidities of the room air and the outside air such that
the relative humidity of the second air becomes low.
It is also possible to adjust the mixture ratio between the room air and the outside

10  air in the second air based on the temperature and the relative humidity of the room air and
the temperature and the relative humidity of the outside air. For example, in order to
secure an amount of humidification during the humidifying operation, it is required that an
absolute humidity of the second air supplied into the room is increased to be as high as
possible. On the other hand, if a temperature and a relative humidity of air are known, an

15  absolute humidity of the air can be calculated. Therefore, in such a case, the humidity
control apparatus obtains absolute humidities of the room air and the outside air by a
computation. Then, the humidity control apparatus increases a proportion of one of the
room air and the outside air of a higher absolute humidity so as to increase the absolute
humidity of the second air.

20 Furthermore, in the above embodiments 1 to 4, a temperature of the first air
flowing out of the adsorbing elements (81, 82, ...) may be used as a parameter for
adjusting the mixture ratio between the room air and the outside air in the second air.

In other words, in the adsorbing elements (81, 82, ...) of these embodiments, the
first air in the humidity-control-side passages (85) and the second air in the cooling-side

25  passages (86) carry out heat exchange with each other. During the dehumidifying

operation in the humidity control apparatus of each of these embodiments, the outside air is

used as the first air. Therefore, in view of performance of heat exchange of the adsorbing
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the temperature of the first air after flowing out of the humidity-control-side passages (85)
of the adsorbing elements (81, 82, ...). Therefore, by using the temperature of the first air
5  after flowing out of the humidity-control-side passages (85) instead of the temperature of
the outside air, the mixture ratio between the room air and the outside air can be adjusted
based on the temperature of the first air and the temperature of the room air.
On the other hand, during the humidifying operation in the humidity control
apparatus of each of these embodiments, the room air is used as the first air. Therefore, in
10  view of performance of heat exchange of the adsorbing elements (81, 82, ...), the
temperature of the first air before flowing out into the humidity-control-side passages (85),
i.e., the temperature of the room air can be assumed based on the temperature of the first
air after flowing out of the humidity-control-side passages (85) of the adsorbing elements
(81, 82, ...). Therefore, by using the temperature of the first air after flowing out of the
15  humidity-control-side passages (85) instead of the temperature of the room air, the mixture
ratio between the room air and the outside air can be adjusted based on the temperature of
the first air and the temperature of the outside air.
Although only the temperature of the air is taken into consideration in adjusting
the mixture ratio in this variation, the relative humidities of the room air and the outside air
20  and the like may be taken into consideration in addition to the temperature.
Although the first and second adsorbing elements (81, 82) are formed into shapes
of square columns in the embodiments 1 and 2, the shapes of the adsorbing elements (81,
82) are not limited to the square columns but may be hexagonal columns, for example. In
the adsorbing elements (81, 82) in shapes of the hexagonal columns, the humidity-control-
25  side passages (85) are open in a pair of opposed side faces, the cooling-side passages (86)

are open in another pair of opposed side faces, and the other pair of opposed side faces are

closed.
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dehumidifying the air, and for supplying the air into a room and
the humidity control apparatus comprising adsorbing elements (81, 82, ...) in
5  which a humidity-control-side passage (85) for bringing circulating air into contact with an
adsorbent and a heater (92) for heating air supplied to the humidity-control-side passage
(85) of the adsorbing elements (81, 82, ...) for regenerating the adsorbent,
the humidity control apparatus carrying out an adsorbing operation for introducing
first air into the humidity-control-side passage (85) of the adsorbing elements (81, 82, ...)
10  to cause the adsorbent to adsorb moisture in the first air and a regenerating operation for
introducing second air which has been heated in the heater (92) into the humidity-control-
side passage (85) of the adsorbing elements (81, 82, ...) to desorb the moisture from the
adsorbent,
wherein the second air is formed of a mixture of room air and outside air.
15 2. The humidity control apparatus according to claim 1,
wherein the adsorbing elements (81, 82, ...) includes a cooling-side passage (86)
through which cooling fluid for taking heat of adsorption generated in the humidity-
control-side passage (85) during the adsorbing operation.
3. The humidity control apparatus according to claim 2,
20 wherein the second air passes through the cooling-side passage (86) of the
adsorbing elements (81, 82, ...) as the cooling fluid and is then heated by the heater (92)
and introduced into the humidity-control-side passage (85) of the adsorbing elements (81,
82,...).
4. The humidity control apparatus according to any one of claims 1 to 3,
25 wherein a plurality of adsorbing elements (81, 82) are provided and

a first operation for simultaneously carrying out the adsorbing operation by

circulating the first air through the humidity-control-side passage (85) of the first adsorbing
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operation for simultaneously carrying out the adsorbing operation by circulating the first
air through the humidity-control-side passage (85) of the second adsorbing element (82)
5 and the regenerating operation by circulating the second air through the humidity-control-
side passage (85) of the first adsorbing element (81) are alternately carried out.
5. The humidity control apparatus according to any one of claims 1 to 3,
wherein the one adsorbing element (200) is divided into a first portion (201) and
the rest, i.e., a second portion (202) and

10 the adsorbing element (200) is slid to thereby carry out a first operation for
simultaneously introducing the first air into the humidity-control-side passage (85) of the
first portion (201) as the adsorbing operation and introducing the second air into the
humidity-control-side passage (85) of the second portion (202) as the regenerating
operation and a second operation for simultaneously introducing the second air into the

15  humidity-control-side passage (85) of the first portion (201) as the regenerating operation
and introducing the first air into the humidity-control-side passage (85) of the second
portion (202) as the adsorbing operation while alternately switching between the
operations.

6. The humidity control apparatus according to any one of claims 1 to 3,

20 wherein the adsorbing element (250) is formed in a shape of a disc through which
the humidity-control-side passage (85) passes in a thickness direction and is disposed in
such an attitude as to extend across both a flow path for the first air and a flow path for the
second air and

the adsorbing element (250) rotates around its central axis, introduces the first air
25  into the humidity-control-side passage (85) formed in a portion of the adsorbing element

(250) as the adsorbing operation, and introduces the second air into humidity-control-side

passage (85) formed in the rest of the adsorbing element (250) as the regenerating
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7. The humidity control apparatus according to any one of claims 1 to 3,
wherein a mixture ratio between the room air and the outside air in the second air
is adjusted based on a temperature of the room air and a temperature of the outside air.
5 8. The humidity control apparatus according to any one of claims 1 to 3,
wherein a mixture ratio between the room air and the outside air in the second air
is adjusted based on a relative humidity of the room air and a relative humidity of the
outside air.
9. The humidity control apparatus according to any one of claims 1 to 3,
10 wherein a mixture ratio between the room air and the outside air in the second air
is adjusted based on a temperature and a relative humidity of the room air and a
temperature and a relative humidity of the outside air.
10. The humidity control apparatus according to claim 2 or 3,
wherein an operation in which the outside air is used as the first air is carried out
15 and
a mixture ratio between the room air and the outside air in the second air is
adjusted based on a temperature of the room air and a temperature of the first air after
flowing out of the adsorbing elements (81, 82, ...) during the operation.
11.  The humidity control apparatus according to claim 2 or 3,
20 wherein an operation in which the room air is used as the first air is carried out
and
a mixture ratio between the room air and the outside air in the second air is
adjusted based on a temperature of the outside air and a temperature of the first air after
flowing out of the adsorbing elements (81, 82, ...) during the operation.
25 12, The humidity control apparatus for taking in air, for humidifying or

dehumidifying the air, and for supplying the air into a room,

the humidity control apparatus comprising adsorbing elements (311, 312) for
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5  the adsorbent to adsorb moisture in the first air and a regenerating operation for supplying
second air and the heating medium for heating to the adsorbing elements (311, 312) to
desorb the moisture from the adsorbent,
wherein the second air is formed of a mixture of room air and outside air.
13.  The humidity control apparatus according to claim 12,
10 wherein a mixture ratio between the room air and the outside air in the second air
is adjusted based on a temperature of the room air and a temperature of the outside air.
14. The humidity control apparatus according to claim 12,
wherein a mixture ratio between the room air and the outside air in the second air
is adjusted based on a relative humidity of the room air and a relative humidity of the
15  outside air.
15. The humidity control apparatus according to claim 12,
wherein a mixture ratio between the room air and the outside air in the second air

is adjusted based on a temperature and a relative humidity of the room air and a

temperature and a relative humidity of the outside air.



