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1 HUM DI TY CONTROL DEVI CE TECHNI CAL FI ELD [0001] This

invention relates in general to a humdity control

device for conditioning 5 the humdity of air by

nmeans of adsorptive elenents, and it is related in

particular to a hunidity cohtrol device which enploys

an adsorptive el enent capabl e of adsorbing noisture

froma first air VAP CONTHGLSASVIGE 0 sture to a

second air stream BACKGROUND ART 10 [0002] Humi dity

control devices for conditioning the humdity of air

by neans of adsorbent-containing adsorptive el enents
TEOENKDAWFIELD he conventional technol ogy (see for

exanpl e JP, 1998-9633, A). This patent gazette o
[00fil c| oFkis imvention d¢latps oogencoil telehugudityvaerdtel idsviee dui epagditioning

with two adsorptive elenents and which perfaqrns a .
thephypidity 9 &k b meaas of adorpthEclemersty, anthib 1% glitgs dy particular to a

e AT
ST NL R N TN

and is regenerated by rel easing noisture to a second
air stream And, the humdity control device is

‘BA@mCMNQARTcarry out a batch running operation, in

ot her words the operation of the humdity control
[o0d2Yi ceHumidityt esmal eleyicesvifércéreditivmingetie lunidity i ofsdir by means of
operation and a second operation. In the first

“adsophentedrsaining ddsptivaielensntsearmkngwnde Hhercenventenyl feahnelogy (see

first adsorptive element while on the other, hand the )
foresapils ia3PHOP T Alel dERALEnS Bagejien@isclorea ARralds caRol devie

Lr. stream econd ,oper.a

- | n the second operati .the first .
whigds PEtGe Wi R AP HRBRLE s sk Beafesig <yepeh operation as

: il g g St whi
GeSEREPSUE! | SnPRublito ShEE ATA Bl e IGE ui wnin
Cor{d@,s,ﬂglatreﬂfge%ﬁcﬁlg_angerrent, 25 the humdity control

devi ce continuously supplies either a stream of

[ood8hum Badhi sidoitive elentent adsarisi meistuaé in & firs &by st@amaso that the first
streamof humdified air (a second air stream into an

air istiehonis dgbavedified, 30049 reEoneraird hp redgasthg innigturdite a second air stream.
dehum difjication operating node, a first air streamis kB .

Angdethgivnidite gontrpl sliseica ds eppiguirs to| amymut ahsisheanpipg operation, in

the fjrst air.str is.cooled |n an . eyaporator. of
otherordsiths gasralign e the hpidisfonfrp| devics is Afnalely it petween a
u i ' 0 2 At ' ' .second aj. :
e L, 5] 50 A B CE M s
detftnfififieli in TRSfrst adsorptive element while on the other hand the second adsorptive

element is regencrated by a second air stream. In the second operation, the first

adsorptive element is regenerated by a second air stream while on the other hand a first air
stream is dehumidified in the second adsorptive element. As a result of such arrangement,
the humidity control device continuously supplies either a stream of dehumidified air (i.e.,
a first air stream) or a stream of humidified air (a second air stream) into an indoor space.

[0004] For example, during the dehumidification operating mode, a first air stream is
dehumidified in one adsorptive element. Thereafter, the first air stream is cooled in an

evaporator of the refrigerant circuit. The first air stream is then supplied into the room.
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second air streamis then supplied to the other
adsorptive elenent. This causes the adsorptive
el enment in receipt of the high-tenperature second air
streamto desorb noisture therefromand, as a result,
t he adsorptive elenment is re?generat ed. 5 [0005] If a
first air streamis dehumdified and is then supplied

At ithik dinfeh @ secw ait bircam by lpatedda adeindenset 6f thatrefrigerafdt circuit. The
this tinme, a second air streamis hum dified, so that

sedofid ali sistamads dhens syppligidrtg the fdthert adsorptive radementnt dhisheauses the
room such a second air streamis supplied into the

adsosisivie clament i esgpiph of Higdiigh-tfempgratys seqmdpirpsusamipdesgrx moisture
I NVENTI | NTE TO SO_.VE.10 [ 0006] Ho , duri

hef N A A L o AP T EGABF T SRTARER (he

0BT or ol 0 Bl SO AR I S b o g gpom. s

pr s YGRIMREADy. YASTHATHADG, LRohASEEASR RIS, 9 trt i,

el ease nol sture e anourit regeneration urin

instcA@ of GEHIEInATA Bt Fk sBParRGEE R tob8n, ShEE RbconWhi@r RSt BQupplied

adsorptive elenment has to be heated to high
intd erpesml thisprovided buradviédasiohy cool ed, and the anount of
15 regeneration becones insufficient. This causes the
PROBUEM SoTHAJSTHH INVENTTOSCINEENDSHEO SONVEt i ne t he

adsorptive el enent adsorbs noisture in a first air )
(0096} eartowrys, duningethet #isorpiaciclemept Feesperate Wigh the desorption of

nig A BHEL P i B o rris SeReEbT SRRy el 4 BBt cppled. T
et B o ARyl o
ot S 5, 5 e itats®e 3 R B Bl TG g prpoume of

regfhSheRY iR 08y IS RENTAT JFBRL fddofptRRNAREEH, Whereas the adsorptive
tg he a

I ncreasi ng unt of release noisture during the
eleBRAORA! oVier BéRAEM highgempératurQnt isDidvetselfURp 14 atdtlthe amount of
| NVENTI ON [0008] In the present invention, it is
reganeratigyebkcomeh insofficienth e fhis ehess ithegarmours tofi adsdrptien to2decrease the
second air streamfrom an adsorptive el ement (81, 82),
nextne theqadgenptize eleamahrdgoghs, mgBjure & afwsitastiypmy  This causes the
heatinpg fl uid. %0,009] More specifically, a first
deyigRREFITBAGELOGRRERI Y to a hunidity control device

[Ooﬁﬁi]ﬁrr]ri g&’?@d’l:%%ﬁ[{sff)@gmg gg g@gm p?el(se )lﬂg %ﬁiv&a%%a@e?v i}{]c%ordingly,

~an ?Jgﬁfg{ kaf 6 %As&lﬁ%n%eﬁtﬁ&quatof .glro%dgaél{ 1 fo%@tfnhﬁﬂﬁidigf \%llltgﬂ device

easl ng Isture to a 3 second alr Stream an

havaP Rdsofstive @t N HAGED P RRGR VAR pRIbrrddrce HRkhhRM HyiBcreasing the
air stream being controlled inits humdity by the

amatiR@If pilease nedigarerduripg the £Rdrptidedlenidherdgemaratidny

DISCLOSURE OF THE INVENTION

[0008] In the present invention, it is arranged such that, when releasing moisture to a
second air stream from an adsorptive element (81, 82), the adsorptive element (81, 82) is
heated by a heating fluid.

[0009] More specifically, a first invention is directed to a humidity control device
which comprises an adsorptive element (81, 82) having a humidity control passageway

(85) capable of adsorbing moisture from a first air stream and of releasing moisture to a
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control device of the first invention is characterized
in that the adsorptive elenment (81, 82) is provided
with an auxiliary passageway (86) through which a
heating fluid flows when 5 the adsorptive el ement (81
82) is regenerated by releasang noi sture fromthe
hum dity control passageway (85). [0010] In the first
secbnd gif tsiredin, andewhitlh suppdie tqoin indoed saenin §i8 dtrefR hftersthe air stream
regenerated by releasing noisture, adsorbed froma
beifig centralled istitsdampidity by the adsiptave elemerta(@li A2) heAnd, the humidity
hum dity control passageway (85), a heating fluid is
conygb d@dCQ o ha éﬁsttlh@nagx iy ¢harartesized argﬁmhgbe(aég)rpﬁ‘@elmﬁem (81, 82)
ads e eI

is FTRBOPbAY rﬂﬁ Y PRGN LIpEeh BBEbfe eeaagg %]ubcfgows when
81, 82
thefisBBfG Hehehl Zﬁf mé iRl feutaing MEtufe it thy, humidity

Cor{%&,@?gs ! }&g _adsorptive el eman_t (81, 82) dissipates
es it possible to increase the anount of
[00n6] easg tH@ ifRtUh Pertibh S wREP tHat adRbrptit€ SRARMA(S K BE) 'Iﬁofe%enerated by
than i's conventionally achi eved. Consequent ¥ y, it
relqaging intdi ute) adorbodcli @asefingl sipstidadn, ava @éﬁonﬂfalledﬂﬁﬁmﬁhlthld’lhmmdlty
the next tine the adsorptive elenment (81, 82) adsorbs
contwil passpgeway (85), iarlstating flust iseassed [(DOLEH the axdomyl passageway (86).
i nvention provides a humdity control device accordin

The edsprpdive iglemeant (81, %hﬁ hentedi by thedlay of the heating fluid. Accorgmgly, it

R e R e g qﬁrsa%w(gh ) e v

whé g)? &atrélggsﬁgfj oéh elst?rP glg’-ﬁ?flf, |r]?t§ 8 égrgsré E(81 2&) dissipates
heatt. uug Bdie ; tmﬁyslggt% fORL{Ohe gsmeagg MoistldeQWR amount of

as a heatin into the UXI lary passageway

regéi@tion)) QQ&%] thal #sheorSeR@AiRAI NacBRivE@N, thlsfeli[ﬁ@ﬂ%r it is [possible to
regeneration of the adsorptive elenment (8 I

incehscaalseabhe dinaiunt of radesrpiion die hexti fire ths Rdgeptive ’elegient (81, 82)
the hum dity control passageway (85) flows, as a
adsn@mmmgturellmacﬁrsuamstre@m auxiliary passageway (86). 25

e second air streamis, a hi gh tenperature air strea
(00}, i ch Pssqperd ipvsntiongariqaidat 2o Hupdity ﬁ%ntﬁﬂs‘é?r"ﬁﬁei gecording 1o the

R OBy L GTAL AL RS e s
invaflRe 1th}1¥r%ct%# &Fﬂ)t &18 %unﬁg%?gg;[%?iﬁ&?gf e adts%?tl%g %ﬁﬂlq:nt (81, 82),

alr stream Fou y con

all OFP SREFY Y st(r&';ﬂ sjrl&hl%rn%tﬁéssﬁﬁg HESigN e hﬂﬁm@%ﬁﬁ@i lﬁa\éﬁgeway (85)

el enent (81, 82) from undefgoing a tenperature f

flowlsrak B GestageMad ahioahe a&1hﬁ?§ﬁysagt\ira§b pes possi bI e to
assure that a sufficient [evel of t anmount of

[001 2gendndbd smond svemtiont, dunmgjreg’eﬂmatebyofnhea@orpth@ eldmeent (81, 82),
amount of adsorption from decreasing.

all of a second air stream prior to its passage through the humidity control passageway (85)
flows, as a heating fluid, into the auxiliary passageway (86).

The second air stream is a high-temperature air stream which is used for regeneration of
the adsorptive element (81, 82). And, the second air stream flows through the auxiliary
passageway (86) and heats the adsorptive element (81, 82). Thereafter, the second air
stream flows through the humidity control passageway (85), thereby preventing the

adsorptive element (81, 82) from undergoing a temperature fall during regeneration.
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' [Oqjéﬂssagévtbyd {(r8sption pOYUlps &

[0013] A third invention provides a humdity contro
devi ce according to the humdity control device of
the first invention. The hum dity control device of
the third invention is 5 characterized in that,
during regeneration of the aflsorptive el enent (81
82), a part of a second air streamprior to its
Hemﬁﬂ%cdd%scptgbiblehe agsune ehiat ¥ safittion®levehsSihg anmyin{ 8BJegeneration
flows, as a heating fluid, into the auxiliary
is Ipaumsm:;dv\ﬂly:re(os@e;vepumgwthe pineunestadedrption fremodeartasing.
tream and passes through the humdity control
%umwbm Hintrg] depesmaccerdingiorthe Qumldlty

[ﬁﬁﬁ egg};g tgl gjgﬁp %(dzlgqeqtlggf ?Iggﬁl\é%}dgt%r%pnggéltc&gégggi%eetmrd invention is
85

chagg 1 i 5%51%5 ﬁ%%ﬁpf PSRRI sl (B6)p gt of a

sec\?\)ﬁ& Qﬁczi;tr@n{l Z§¥ f tﬁ'llogp% E}Fe% ﬁfdf‘ E(S‘nt?dl Ea&tagm (85) flows,

'S u er at sor
as § h@ﬂﬁl@tﬂlﬁc@ ]into tﬁ@iuxﬂ-ﬁ}? Ip@ﬁﬁ sevily (BOE Jcﬁﬁﬁh@ Festbf th%ts(e&ﬁﬁl‘ air stream,
[ ows "t hrough the auxiliary passageway (86)
amh ﬁ@tsésntgrdu@& tiRdaenigity vente] pasaEevRY8SH 2) Ther eaf t e r,
art of the second airstreamjoins 15 the rest of
[0(11I4¢ sehmhel tlard invemtempduritger gendnaionsrfgheladsequive eddment (81, 82), a
stream flows through the humdity cont rol passa

part @5, seeonsk @ibyirpane pEAt tcmjs parsageddhsryshi the h ém@fi’éh@m%@i passageway

f f
8 i raitsAmS Brdnge s G KTBBEBHEL BB o 16 SBedidals sream i a
et SRR RN @tf%re <SR ogCl RN B o,
erad [ sty whi
$2P SR R S8l O, SB50800 M0yt AEISLP ) v

) hezﬁﬁ%Qﬁéjhdkgrﬂtﬁzefetb%enh (87, 82 Y ”I%@féhft@zl ﬂﬁ%&tQﬂ’tﬁH sekBR] air stream joins

second invention or according to the hunidity contro

thetiesti gfethe kedohé afrhstieami nThen, i they mefded decwriddiit ytreanmntloods through the
device of the fourth invention is characterized in

humidity dontrphwssegewan (89 gberebppreyentingsthe adsonstivewdtimdnt (81, 82) from
heats a second air stream prior tQ its entrance into

undaigoing Aitempsraisnialloluring saaegenation ( sHsrelndt bremgs pPsitle g»o assure

0 RERSPASES, A0 o] bbb B s, e

am%ﬁﬂt’of aﬁ;cﬁﬁﬁ’&pg p?éJené? ééf@ n to the second air

ream "control passageway

[0d18p) and fhiign %%%du'oﬁryro%l%aag@nﬁﬁa)(dxﬁ)s%ntkﬁ H@v’fi&@%c&)fdmg to the

the regeneration heater (72). This accordingly nmakes

huinldi 06611 @it Re Soif tht ebdd Mlvhﬁtiﬁn bhacansiap bl he humidity control
elenment (81, 5 82) in the auxiliary passageway (86)

dedod of rthe Kerchinviediidry et nohidppswagelvdgvi¢85] the fiartibinvention is
ensuring that the adsorptive element (81, 82) is

chgspecragedan that dinincludes ayrsigemeratianelgater g(ﬂ_)r\@hmh heats a second air stream

prior to its entrance into the humidity control passageway (85) and the auxiliary

passageway (86).

' [0016} In the fourth invention, during regeneration of the adsorptive element (81, 82),

a second air stream prior to the second air stream flowing into the humidity control
passageway (85) and the auxiliary passageway (86) is heated by the regeneration heater

(72). This accordingly makes it possible to sufficiently heat the adsorptive element (81,
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fall. Hereby, it is possible to assure that a
sufficient |evel of the anmount of regeneration is
mai nt ai ned and, in addition, the anmount of adsorption
is prevented fromdecreasing. 5 [0017] Afifth

i nvention provides a hum dit$ control device according
to the humdity control device of the fourth

82) iﬁ%ﬁ@aﬂlﬁﬁarﬂaaesa%m}dw@/ aR@ M e hudfdikF orftfol pRBadevfayN85), thereby

invention “i's characterized that it 1 ncludes a
ensu@ihf itlge 1tad &dsbg(ﬁﬁﬂei dlerfietd )81, 1820 g previnited frany @idet@inigii temperature
is circulated to performa refrigeration cycle, and
falk hdfer¢theitiepessidato assurbhdatt esufficnt leyef afitheamotmyt of regeneration is
heati ng- heat exchanger of the refrigerant circuit
majmtgned 4pl, jrogddifion, the dreounit pf adsprplientls pigventerbirom decreasing.
refrigerant. dissipates heat in the regeneration heat}_ler .
[0017D)  whiftHh Inyenfioneproyidgs ﬁgamlcg%wgﬁghge‘@?e goparding to the humidity

ot BB AF eripliisehiat e g AR popEp a¥ ek Pe e ipimvention

. Lve - 2)- i e . .
s WS R B RIE e, PR RIS s
cir@lifted td BABmMAR fettiberaliSE OYES RAIRANErdePn BRI Beald?@T2)8s formed
sufficient |level of the anount of regéneration is 15
by Bhieatirpi- B edsbengdr bf Atdefigennt tikiggropnt of adsorption
is prevented from decreasing. [0019] A sixth invention
[0GdBbvi dbstha fifthminstentjong thret relrigedent idiwipats deali inght cegeheration heater
hum dity control device of the second invention or )
(723 wduehdisrchenting-heat isaehanger,of domrafagerartditeuit 670)1 4vca repyf phwhich a
i nyention. The hum dity control device of the sixth )
secoRq aftestrgamiaad areries BRidATe neaed-naAndithe pdserniivs slement (81, 82) is

ai.r

regeneration heater .(.72) .which heats, a,.second .
hedy PRI e eBfing SRS Wit bt w5 OaRC L B SRR Y] stream, and i

r -1 he ki O
el Pl RRSIARIRY hIh AMLRCIGHr b (i HnR AP RE MR eration i
mafRE08Hard, in SddieHRS drfdunt badRef%idd ¢s plava@uahfréieiccreasing.

auxi |l iary passageway (86) before the second air stream
[00APDPWs Anbah ihenticipivides @ buiidity cqnass dgdvaaccoiting to the humidity
[0020] In the sixth invention, during regeneration of
contted dgdise op theyzecend mynntiqredr, acgaidingto haagdiffdcerityol device of the
streamprior to the second air streamflowing into the

: third jpyentiop. c dhe Pemiditycoampledriceodthe sixh invration is ghagacterized in that

BT L Sy RS, B e core
ion§ 352 AR, b SRy (Y aRESROGBIRN Mk 36, and an
audiSry SIRGRP q7?,i8‘%£;)s$v_[|1_ﬁﬁrﬂefa{soé”§eéoﬂaoair Etll]%ﬂh Wikdit Ya&apd idbugh the

passageway I's accordingly nmakes it possible to

awdlirly | fisQEhYy §86)cRdforlchiBle adeAPdit ¥Reh aToRRL infBthe Bdidith control
the auxiliary passageway (86) and in the humdity

passagewagl(8Passageway (85), thereby ensuring that the
adsorptive el ement (81, 82) is prevented _

[0020] In the sixth invention, during regeneration of the adsorptive element (81, 82), a

second air stream prior to the second air stream flowing into the humidity control

passageway (85) and the auxiliary passageway (86) is heated by the regeneration heater

(72). In addition, a second air stream after its passage through the auxiliary passageway

(86) is heated again in the auxiliary heater (78, 79) before the second air stream flows into

~the humidity control passageway (85). This accordingly makes it possible to sufficiently
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fromundergoing a tenperature fall. This makes it

possible to assure that a sufficient |evel of the

anmount of regeneration is maintained and, in addition,

the ambunt of 5 adsorption is prevented from

decreasing. [0021] A seventh®invention provides a

hum dity control device according to the humdity
hedt O sdBorplied iefeinedit (81)B2¥ inxibe duRMRAY haRageWae (BeYandi ih)the humidity

control device of the seventh invention is
comttvh passhgawayd85), therétgt enistringnihbutie ad sorptéferdlemmeraf$l, 82) is prevented

circuit (70) through which a refrigerant is .
fromy pedergaieg at tempevafuse frlh r Biiip ingakeatit possihye e assaprd thek gt sufficient

the regeneration 10 heater (72) and the auxjliary
levgle 8f dpC (amouny ¥ rpeanerafioreds pyaRamed ngldn dat 2ddiiiqn e ragmount of
dof t he refri(?fran& circuit (70). [0022] In the
AASOERHOR A PIENGURT 8P ICHASPRT r i ger ant di ssi pates heat in

rege [ 2 12 I [ heat.i.nq- ]

1000 o gore ity llendif bRbvidceed AERY ' ool QRHET Retflihe o the

hurdidy! EH6] NRRHET off ?ff% sith) inMeh&dh.| STIR: ?&ﬁfditﬁ}gc&%gﬁ adevice of the

exchanger of the refrigerant circuit (70), "as

sevef@UinvetonMyl turt&ReOn thit itSihtlaass andfrizeh@aiciro@t (70) through
fluid are heated. And, the adsorptive elenent (81,

‘whBh)a fesrigeeait dsl ciogulatbd thpafdirmga fdftigatatidri ¢yeld)andghat the regeneration

regenerated by the second air stream and it becones
hegter(§R il the ausidiaryehaatest(7$h Nfafd firmad by dgatingolieat pechangers of the

anount _of, regeneration is maintained and, in
refrigraanticsuit (- anount of adsorption is prevented from

[OO?IZ rg?ﬁ'{/ﬁ‘%o%ﬁ%%& ngég}%t{p@? ggeic g%%gglarrl]t;/ gjrg%lh%gs ﬁr VlJ&Id 2 r%generation
hea? ”{"Eglr\nwgﬁ’ \sCE hg{niJ Mfeoad SCARALNERE AR QL ACEHRLEIPS LR in the

e y contr device“of the thiTd I nvention.

auxifigy Mefie£{78Y 790kt R s Lgatifehedt ekPRingbadtithe NSt Mt chi® (70), as
characterized'in that it includes a first adsorptive

a reuRFRthi¢Ba ecand adr sheamnaidadsartipg vkl arelhemedt AB®)the adsorptive
and is configured so as to performa batch running

clempnt (ili 82) isthiceted 25 the heatimgt fhhig velvilet odimgs regenanated by dhe second air
first operation in which noisture in a first air

streay, o3fif) iits beopimesr prsgible, 1o rassyre ribat agswfipienty evel ofghe amount of

81) .while yoi,.sture i.s rel.eased to a second air.

rogbRerRRH 15 e o B ALGHEE: U6 AHu Al S0Rsys pyenipd from

dec?%a%ﬁld operation in which noisture in a first air
Streamis adsorbed in the second adsorptive el enent

[00087) Wal glfgﬁﬁﬁ' hord SroVidsea iﬂﬁ%%oﬁ GOREVI& faccording to the

e fi el enent

streamin rst adsorptive 81), and that

-hurhf¥etyhebhn@l devite GINhE GecdHRVirtentich 6P AEIWHNE do Ste dniidity control

be capable of performng (i) a cooling/adsorption
devigze pAthen thirbbteentiomhiThk lunciday icegtrél dévded bbHws tighthumpivention is

the auxiliary passageway (86) of _
characterized in that it includes a first adsorptive element (81) and a second adsorptive
element (82), and is configured so as to perform a batch running operation which
alternately switches between (a) a first operation in which moisture in a first air stream is
adsorbed in the first adsorptive element (81) while moisture is released to a second air
stream in the second adsorptive element (82) and (b) a second operation in which moisture

in a first air stream is adsorbed in the second adsorptive element (82) while moisture is

released to a second air stream in the first adsorptive element (81), and that the humidity
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the first adsorptive elenent (81) or the second
adsorptive el enent (82) whichever adsorbs noisture in
a first air streamand (ii) a heating/regeneration
operating node in which a 5 heating fluid fl ows
through the auxiliary passagéway (86) of the first
adsorptive elenent (81) or the second adsorptive

cortfd? R Pce (18 %bnﬂ%g@ch QY &k th HeC@pable 0T ek fkRingO(i Pa W6 lAgladsorption

air stream 24] In the eighth invention, it
opé}&mﬁg‘rﬁﬁ)dadxswhbdhea tooljugr fluid rfleevs thesugh thel atmummyi passzeivan (86) of
operation by supplying a first air streaminto the
therforohadsprpgive leorentri &) for tlaet seopnd pdsogitive relamens (87| whiglgvar adsorbs
second air streaminto the roomwhile alternately
modskRre dj m@rss B Bisamaandolit) f heasiag fesenenation OpraiBE H&é\‘?l iggwhich a

Bt b B v
i BT e e Rt 0 o eGP B B 8 peond air

econd operation in which noisture | n a first air
streamis adsorbed in the second adsorptive 15 el enent
[00282) Whi {1 HBI efpHite ihPentiBheas eBecbmed OB @i Ipesfoffalither a
in"the first adsorptive el enent (81). [0025] Fbre
deintidiflcafien enyeeation dypsymdiyiagear fiest chiar streain Aingurtke 2Mom or a
the process of heating the adsorptive elenent (81,
husiiificativeropexatjen &y atppipings: spend fir statdny nd@ﬂmoperuwbs}e alternately

taklngi as an exanple, a dehumdification de o
swisghingtheorperatioprd the widity rontrehdevins bebyyeam @ rOPEraﬂon in which

oA AR TS Ol G5 ) Ui

'is u g&f Longtsreé %dcgl?r's%rﬁﬁ §3 .4 %ec%ﬁ Lﬁd@&rﬁﬁ% E,ﬁfg{ uhbuu ) & and g second

Dot ami-di |ca i‘on, fact ta
opé}%rﬂ R coa HR) sttt M ARk BN Strddh §8 H@s%"rl?etdufnethe[ﬁggﬂ adsorptive
e first p ace, a first air stream (outside air)
eled{enP82)t whife nftstaret RM@RAasddofo adeband slir fstreahi i@nthe ﬁrst adsorptive
decreases in absolute humdity and increases in
elehrenp@lnt ure when it 25 passes through one of the
adsorptive el enents (81, 82). As a result, the first
[0G51 st Hewmvottarrfersngsos) ginsichrempiicneharpof Figyge 28hheqapiocess of

at Point "B" is, cooled if needed (not  shown
hegtingrihe Adsprplve rlemsnt fL B o ﬁ%rqgﬁ%era?%rs F@fﬁﬁ%aﬂy deseribed by
second air_s Jea

i Harclhiof iR rBhe K3eBbipiin & sympegime. The
ps g;]v éﬁl cht e?f lﬁ%u.{%%;g%fco %ﬁﬁﬂll trkgfgségﬁsrt‘ie}gﬂﬁ{é@.iﬁfthet fife of air,

in Bﬁh@ff %r&’sotﬂeops?cﬂ@hl@&w Hlart AR FRGRAHaR]Y repkdse@Mdnsal amounts of
further heated up to Point "E' by the regeneration
delgaidiicatiod actuh@nopasst gnitiificatigl) ot hariaiohe in ofptiaeire.
adsorptive el enents (81, 82), the
[0026] In the first place, a first air stream (outside air) at Point "A" as a target for

- dehumidification decreases in absolute humidity and increases in temperature when it

passes through one of the adsorptive elements (81, 82). As a result, the first air stream
changes position to Point "B". And, the air at Point "B" is cooled if needed (not shown)
and is then supplied into the room. On the other hand, a second air stream (room air) at
Point "C" for regeneration of the other of the adsorptive elements (81, 82) absorbs heat of

adsorption of the one of the adsorptive elements (81, 82) and, as a result, is heated up to
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il

second air streamregenerates the other of the
adsorptive elenents (81, 82), during which tine the
second air streamincreases in absolute humdity and
decreases in tenperature. 5 As a result, the second
air stream changes position 80 Point "F'. The second
air streamis then discharged to outside the room

Poin®O0RT] 'Hed egcodd raimngreateisdiatthien lsbafeidagt tooPoiap & aby |ti§t; regeneration
nmode, the regenerative-side adsorptive elenent (81

he®@) (BpesWhon ebksingy ¢hrotigh ¢he othsuiof the eqlwwueh@lcmcmté (81, 82), the
relative humdity of roomair goes be¥

seqoed atr. S\f;@axmﬁgmefgﬁes thaotles phdhe sdPELivGE q%ﬁﬂ’f%{&ly 82), dusing which

t 10 tsid th
timg; e ecag 3 ST Frease i popite iy SHLAEEHRHOR fegperatre.

2l e TN BE ] RO P AP s

thegralgcngrggg ﬁ*tylgemé%gmty line bl of the outside air

serves as a ting point of regeneration.
[ooﬁb?r ef Ofigre, (HENEMAE NEcRiniAIGIRNRT dbbafing Mbdatthe a@geresative-side
AX. On the other hand, since the tenperature at Point
adsolrptivel @A (81,/82) ﬁebsaﬁcbt\bhaﬂigﬂﬁtaie to/ suchnest£tBkthat thelfelative humidity
regeneration is carried out simultaneously wth
of treat hingpeséyont theaslet vaipurniditadine (cRjwal rejagive htusedityntingnit @1, of the
of regeneration increases. [0028] As described above,
oujsidezithe dihpiig 1 S @hei QORHE BPIh afaa @cncatqﬁ% Paipki T'] rgpange position

to, %ﬁgz}?a 5%1 é?ﬂd% ag‘ﬁe Wmcﬁtyép{_g\%t]pge efoint rlIA" (%Jthe out)31de air passes,
ancﬁJ Eg%? e1'5)‘a‘t t‘ﬁe Sélgt?veal?utnq dR§ :11}[1? (IfalI (ftr{ﬁg B%tg%% fg%gx)veg lEug)mlmltmg point

ol Ny er a
u.» QherAigHf fTH;'r&efﬂzte {%Vﬁl-cmt of %eﬁ}ﬁw'ﬂaﬁcfr%&eﬁeﬂ)@t ' on the other
mai nt ai ned. [ 00 On the Gther hand, the process

haﬁl-f §R& rtﬁhgté[ﬂﬁeradfeocaptpovxﬁ aierea ohSthe BRXivuNkanidity line @1 if
aélsorptlon is described with reference to a

regeagration adaricl eltairhulefnebusiy wéthd@atisgy ﬂ)ékxcr@sesasp toahX'. That is,
exanple, a humdification operating node in the

3 the\mrmtmtpfrpgenqrammpqgreg@ge a first air stream (for

BB S B e b RS AR e i

P! Sﬁﬁa? HcaroreivE stssent 48 ¥ Poleh CetheliiE: iy piefonts the
t

e BB BSOS g MG\ e

en!d%llg tBd)n sRFthid lévléPof B8 eRRLAL dfRBnBRLISH is IﬁZlﬁiameW en

pasSi ng through the other of the adsorptive el enents
[008], 82h,thé btheSBaRINthedirbcess bf ailing dgenBomties elehend@1e82) under

of the adsorptive elements (81, 82), during which the
adsaeptnmmsglemrrbeétwnﬁmcfersndeumaq}sﬁfclurdmeumbh@naﬁ dgiégure 29, by taking, as
position to Point "F'. The second air streamis  then
an g¥pppblecd humidifichon eparating mode in the wintertime. In this case, a first air
stream (for example, room air) at Point "A" changes position to Point "B" when passing
through one of the adsorptive elements (81, 82) and is then discharged to outside the room.
A second air stream (outside air) at Point "C" as a target for humidification is heated up to

Point "E" by the one of the adsorptive elements (81, 82) and by the regeneration heater

(72). When passing through the other of the adsorptive elements (81, 82), the second air

stream regenerates the other of the adsorptive elements (81, 82), during which the second
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[0030] Here, if the state point is at Point "F" in a
princi pl e adsorption/ desorption process, then the
state point is at Point "F1" in an actual
adsor ption/ desorption process, and 5 the anount of
humi di fication decreases. On9the other hand, if the
anount of adsorption is increased by performng a
airGaeam ighwdRvfidl, aedclepgeapdsittbnod®int'Re aflie stdideait fiream is then
that case is at Point "F2", and the anount of
supplied dntbitlatooon | ncreases. I n addition, the air state
is at Point "F3" if a heating/regeneration operati g/g _
[0G20de i Heperif sharsidte peidt ihat Bpint SFatie a prisgiplepusisptption/desorption
"174" if_ a heating/regeneratjon opera inq, de is
procgsss they thg statsipgint st @ygr'? Ll n ag ]L@ésorp ion/desorption process, and

SRR OREARL A BBA | e TRt B3 388 f i
e OB ¥y B3RO, UL HE (A o e

PolR €5 BGAHR LA int bR hemBEESiohlinBeS3t Pl B APfitidd)8he air state is at
cooling fluid to absorb heat of adsorption generated

- Pot$ "837T eSalhbatig/reRinstdiiog opefdinptrhéde. islperfolfed; amd thRTEate is at

no cooling fluid is made to flow, the heat of

Poad $ B4 pifi aoleatiag/sezsnératon epgyetirgg mode of cartivel G sirdslbargbuste with an
element (81, 82) to rise and, as a result, the

adspaptinmfedoliag eaprating inpge.d elndottoeasess the angyunt pEhwnidéfication increases.
hand, if a cooling fluid i.s made to flow, this

[063 by ents symdipatf ssopling Buiddp atised thyoughithgpuxiliary passageway (86) of

A N W LT
Ao i 6t m . ) . -
ol L 0 R 52 PREPLCL A OB MR, i e s

wheRtd Qoliflg YhsEis Made R NBWMHHR heMTRHIRPPtior’hubss the temperature of the
characterrzed in that it is configured so as to

adsirpristet cloraents(8y, $B)rtbatserand,) asta e30lt) thg/adstsptivd ¢apability deteriorates.
operating node in which a cooling fluid flows through

Ontthe othex haridaifya cqoling Ayalvayndg 6y flotv, thiseprevanst the ddrptivevaapability
el ement (81) or the second adsorptive el enent (82)

frophdeieriarating dhesphysnerspsing e ameugt gfiumididication. r eam and

o) 2 R SERRHAS SRS SU ol Sk Bt i
coxétgog 25189 'fce;d éP %C%E grh%ﬁ in% ntifgns 0 r’l?ntg g—gluglviﬁlltyg%oe ol &é/]f%ee(gf;déé Hl%th invention

sOr ve element VEer re

is TERbkMFSed 1R, Aot eRO c%hﬁ%ﬁg& egyNasl W@&uit&&ﬁﬁynkgﬁ&m (i) a

invention, when performn “batch running operat
codlthgfddSorplbficpetading @desin WH¢h %echiﬁ%Ifﬁﬁ&i flishthidi@h the auxiliary
first adsorptive elenent (81) and the second
pasaaiovayt (86 kokthe e tad B Rlive demot! (B hodrats segphd adsorptive element (82)
operating node is conducted in one of the 10 _ i
whighe werpadsorbs aneiptret in g §1st ag2treqini dnd (8i) s iepting/mgensratzon operating
heat i ng/r%%ﬁnerati on operating node _.is conducted_in
modgdn oviigh aoheating fhiiks oppithrough dhrerdlipg pasggpway @) of the first
ads%?p%?vse elletmgn(%?gi)bolr%het second adsorptive element (82) whichever releases moisture
to a second air stream.
[0033] In the ninth invention, when performing a batch running operation in the
humidity control device provided with the first adsorptive element (81) and the second

adsorptive element (82), a cooling/adsorption operating mode is conducted in one of the
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i nprove both the adsorptive capability and the
regenerative capability, thereby acconplishing
i nprovenent in total device performance. 5 [0034] A
tenth invention provides a hunidity control device
according to the hunidity cdAtrol device of the
ei ghth invention. The humdity control device of the
addceptive dlendents (81 82) svhileairacitaeowstyla iheatidpdiegerieration operating mode
configured so as to be capable of selectivel
is smiductad my theeotherof theiadsapivotlemgitad8br§R)i ohhispaakesiihpossible to
node in which a cooling fluid flows through the

imprexe| paihy thasadsgaviyy campilsy epd Wer seecag@livpt papability, thereby

el enent (81) or the second adsorptive 10 el enent (82)
ACGHRY ﬁg%rlma&g@m%t iggpiat ‘gﬁvéceipﬁrfgr‘g?‘?%t air stream and

TN TR A T R
cohtifdeQice g?ﬂlefe'tié[ﬁﬁ RERASP! "[?ng fﬁhﬂgﬁﬁpé%&%%he\% &8e tenth invention

second adsorptTve el enent chever rel eases
is ¢MRkaetddz8d irp%ﬂt R ECMBgael 56 bk 8PP caphBle DB kelbdtivieliesvifihink between

i nventi on, en perform ng a batch running operation

(i)i & cbbléng/ddsotith dbfeyatt@ninodt idewhich Proovlisedlud tflowshehrough the
first adsorptive elenent (81) and the second

augitisyr pissagewaly dfenof (B2first adsorptive demegntc@h) poithedsacioné adsorptive
selectively switches between a cooling/adsorption

elegysat af82)g Wiekeven adrerhst meistusisBy pti visste|adneyiresny gand (i)
82) ~and a . heati ng/reggener at.ion operali. node in.the ot
heH{gUFEI Ao SRIGORBITGE 181'GHEN F SORRE W IOWS rREp € auxilary

N T

wHidRUQUEIENS: rhdlsRvb G8eRfnlA dRAGe. [0036] An el eventh
I nvention provides a humdity control device according

[0035] t heln hkkTitdith Vin@e@tibh OWhete \PefBringt A ®afthOfinfing operation in the
i nvention. The hum dity control device of the

humlidiswecdrirol rieeitt ippovidesl oftarthe thesti asorptine teleatentt (81) and the second
includes a regeneration heater (72) which heats a

adsoeptived ekziment ($Varthe hupridityo contsoledeviem sele¢tively shétches between a
hum dj ty control, passageway (85) 25 and, the auxiljar

coolingladseiption (sTatige BREC 4 ang el HeorGOrRIYe colemEnts sfsieﬁ?) and a

a. cool

82), d ) 79. 78). whi,ch | I i
el el BT o, Gperitivespti b ME" iobr aferphle Iitosnsy 81, 82).

S . . e s
H, SRRE R AR hafilB) B tnetenBRABEIRBNY s enhanocd, thereby
acRRPMRANG ifapRSveRRM BdePice borféAneg€cond air stream

flow ng’i nPo the hum dity control passageway (85) and
[0036¢ auxanl élaventtp aseadenayovi®s) a Glumidilyl control device according to the
regenerative-side one of the adsorptive elenents (81,
huBdjityi soriedtdedtideyoft the e¢iglybnierattioon Thedteridity pntrdlhidevice of the
makes it possible to sufficiently heat the

- elevenfbriayeitionds shawmctgeizest pt thag it includes a regeneration heater (72) which

heats a second air stream prior to its entrance into the humidity control passageway (85)
and the auxiliary passageway (86) of one of the adsorptive elements (81, 82), and a cooler
(79, 78) which cools a cooling fluid prior to its entrance into the humidity control
passageway (85) of the other of the adsorptive elements (81, 82).

[0037] In the eleventh invention, a second air stream prior to the second air stream

flowing into the humidity control passageway (85) and the auxiliary passageway (86) of a
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element in the auxiliary passageway (86) and in the

hum dity control passageway (85), thereby ensuring

that the regenerative-side adsorptive elenent is

prevented from5 undergoi ng a tenperature fall during

regeneration. This accordingly assures that a

sufficient |evel of the anmount of regeneration is
reg@Rérativd-siael oad bf the ade@ptiveotiemting (8108 is Heated kg0 thet te@éneration

I's prevented from decreasing. On the other hand, a

“heatero{72ng Thisinehkps iitoposkiblet mesufﬁdcthtl}nbedt Ithe cegehoalivegsidaadsorptive

the hum dity control pas evvay (85I)h of an
cleagsbipthievaxgliane passagewdy aad Sorithe hymidityeprsyiios peeﬂgeway (85),
82) is cooled by the cooler. Thi ensuref t hat,
thepghye epring tt é}eatregeger&pve ﬁlélea F;ﬁ{vevg lement, is prevented from

d
w5538 t%“?raﬁqr?ﬁ%”f Al dRehE FErBrIinge 4 T AraTE RO AT a2

su?iﬁf‘éhf: V&% éjiuﬂguﬁt%f'i%% ?ﬁHSELE' xﬁéf %Hraﬂh ﬂ%\ﬁg&ﬁn}’tfhe amount of

even I nventi control evi ce

ad§o?1ﬁ1on 108l VAR deQRadify. CEK Bt @cﬁétzl%d' B chdlglg ﬂﬁ1d prlor to the

includes a refrigerant circuit (70) through which

codlifgrfhge Tﬂ@ﬁfm%ﬁut@ tHeChiln@iiRg cérdd @adsapeway (88§ bf @ﬁﬁ(ﬁorp'thfe side one
cycle, and that the regeneration heater 15 (72) is

of fheradsckpliye aleheatsi (84, 823as cexdchhpghe cadlert hdhisednsiuge tlzttthe rise in
circuit (70) and the cooler (79, 78) is fornmed by a

tempsatigept wmdsemwmsgi@radmpmvﬁeeler@mtudgeﬁca&dsomtmw also avmded

0039] In th | f
ek pe[ft dye a{]“"tFW?QI;g?%%é oagg&gﬁé‘geé')a Sariidg to the
a3 oL AFE BF o &8 Wﬁn"%ﬁéﬂf PR Jogby S8ike of the

. twélﬁﬁ %Ix-l\%uuggﬁ 1s%&%am.§é@1PQEﬁt Fﬁimluﬁgpﬂ e é& rbe'rcﬁff Ig’)”(gg%gﬁﬁh which

the adsorptive el ements
a réhﬁ gttt Redtchnkdfib lﬂeﬁfoﬁﬂ lal refrigeriibh %51@1@ Uﬁdd)lthblethél Gegeneration heater
regenerated by thé second air stream thereby not only
(79 $sfvringd by hdleatingshidat exdhanger lo€ tel refrfgetdne cireuin(70) amwd the cooler (79,
regeneration is maintained but al so preventing the
T8isbemteddly metwdinghiearexthanger efdbe eddgergnt dineuia it i on,
refrigerant absorbs heat in the cooler (79, 78) whi ch
[0038] a cBthengNelﬁb apvest@naﬂeewfegerﬁrﬁe 1?%?“?‘"?59 bF%trﬂe the regeneration

he. Q;ch/giﬁvh% ﬁg‘{] agxhg Eag(ﬂ(glrts ul iy g?oﬁllgg t (ElFf:élc{ 673) as a result of
wh?ﬁ%ﬁa?ﬁdéﬁttih%gl gi %{Hezp %e%fngc? dir séfal? é‘t% I'Eg%dedAmi & Fé?ﬁﬁé?g%\&engde one of

_ ies a alrr stream
theg%gdt)@gvé E1eRRAR! (B1.580)Qs ASHAH By iHAlcating AU Wﬁl'[l%ﬁﬁluitﬁﬂe%hsly being

e anount of adsor ption s naintained
regehértife@ @R tthe sdd¥Rdhir Sficddi, Aidrel®sn@ dalasditing tand sudficient level of the
devi ce according to the humdity control device of
ambing @i gpereritivnan triantainéd duh alsd gireventon theodmaley iof @dsrrption from
the 12 thirteenth invention is characterized in that .
deqreasinge| dul eédltlan,rre@mqanaabserbsﬁea& iaythe golerdfiPcTH) videh i agooling-
heets"[ Eegglfr\%,g?% :)f ?){eggﬁrtﬁgeg#tocrlrcag (!7 15 tars %nl%gullz lz? \clz\f)OQ%gl 11111518 is cooled

- And, an adsorptive-side one of the adsorptive elements (81, 82) is cooled by the cooling

fluid, and dehumidifies a first air stream, thereby making it possible to assure that a
sufficient level of the amount of adsorption is maintained.
[0040] A thirteenth invention provides a humidity control device according to the

humidity control device of the eighth invention. The humidity control device of the



passageway (85) and the auxiliary passageway (86) of
one of the adsorptive elenents (81, 82); an auxiliary
heater (78, 79) which heats a second air stream after
its passage through 5 the auxiliary passageway (86)
before the second air streanf2lows into the humdity
control passageway (85); and a cooler (79, 78) which
thieeokls irvesi@l isnghatdctiritedin chat tivinchalesrd regmozationt beatarn@2) which
hum dity control passageway (85) of the other of the
heaisi sorsptande aie| greemt Pripsltp B2 )entrap@oflowing, intee the humidity control
thirteenth i nvention, a second air streamprior to the
passegeyay (86) ansk the anxilinfyoRgssageway 80k ope of Hietadserphs slements (81,

o L AR s
o N B LTRSS R con
pastgg%vﬁ'ﬂgrby; %é% 2 g?ﬁ?gg?y‘%)wl‘gélf 2od1$ 2 RERIERIAYBLBr BitstddGance into

ore the second air stream
thef @1t} Bé:frol bRGa fewlydBS Yo fARObIhe} oBE SAWaWRY el#Rdnts (B 82).
makes 1t possiblé to sufficiently heat the
[004epenelpihcaireatd iadsOion] 4 vecoal eirsiteainSirior8ad)theé sedohé air stream
auxi | iary passageway (86) and in the 15 humdity
flowing méd thedssadiewegntiod SissagdvaryelB§) embieianyilinnapassdgeway (86) of a
regenerative-si de adsorptive elenent ( [

regsnergyr-gide fone mf the adspopting elementsBht &kggl'@@%ﬁﬁ ?hi:gregeneration
heasGF AL Bl BF serond g SRAMLAHSE i TP R Rub cgpclory passagevway
47T i b5 i SRR . 5 L B s
the];]il‘juurﬁh%lt?;éog%rg% ?g%s@ a‘gagggggagyﬁ%lg g;zﬂald;e%qo. 9%%31@&@ shffiently heat the

reg@HSAP-5ME a8 EeRbntt (BE, STISANRE hiveliglygaBdapsw4B{86) and in the
82) is cooled by the cooler. This ensures that the
humidiey tontiot ppsagiviaye(865, thérebyadsamringitha-the degeaetativepside @dsorptive
el ement due to adsorption is also avoided. [0042] A )
elefsnt (8 is mreventednfrpmoundgegping BumpEtaiure dall ([yring regeneration.

- device_according to the. hum di control_. devi ce. of ..
ThiSrrgcoRiTa . arsares Lo i et el P Ayt efTEgeperagh iy paintained
f. the.. 25 fourteent.h,invention is characterized i .
and) i aldtiof teC eSS A dastE s Pret e FORASEHoR g addition, a
| .ch .. I ger . i t. : §
colfety 8 4,00 ik By SRR MBI Bl psaggaay 85

of bl ZdsofffleldMe SHEUhBIdbopERE BlenlehB (81,82) W @ ol ivE@e byoler.  This

heat i ng- heat exchangers of the refrigerant circuit

enduf€d) tlandhé Rde Caolefipefatife ofSthei &isbmtivedideyadorptive element due to
cool i ng- heat exchanger of the refrigerant circuit

adforfjon 5 3lsp@@di@kd.I n the fourteenth invention, the

refrigerant dissipates heat in the regeneration .
[004@at er A fomyteenth inventignpreyides a fumidity Copirol7agvicg,peeprding to the

hur%ri 1tyt Igc?ntrlzj? %E:\Ing _0? %%t thler)t(e%xq%ni%\e/grﬁio%f tlj?]g humidity control device of the
fourteenth invention is characterized in that it includes a refrigerant circuit (70) through
which a refrigerant is circulated to perform a refrigeration cycle, and that the regeneration
heater (72) and the auxiliary heater (78, 79) are formed by heating-heat exchangers of the
- refrigerant circuit (70) and the cooler (79, 78) is formed by a cooling-heat exchanger of the

refrigerant circuit (70).
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refrigerant circuit (70), as a result of which a

heating fluid and a second air stream are heat ed.

And, a regenerative-side one of the adsorptive

el enents (81, 82) is heated by the 5 heating fluid

whi | e sinultaneously being rd8enerated by the second

air stream thereby not only assuring that a
[oGaf f i clretie foettedntioinviehttorg M rifrigdraitited] svigatest hean in she regeneration

mai nt ai ned but al so preventing the anount of
heateks(F2p tnd thef auaitiate beasers(78979)  whiakl diet the eatiref hdat exehangers of the

absorbs heat in the cooler (79, 78) which is a )
refggeraningiravétaf70b esraragekt obfwhiele arhepiing 8pishandca seesind ity syeam are

and, as_a result, a, cooli fluid is cool ed ,. an
healerh b R BFSEAtY A dSrOnE I Ui RSPV £lems iy G Bested by the

o4O B A B LT g s o
oo AL AR 180 FERRTPAI 80 SRR Dfimained bt i

i dgy FACLREPEDS fhn dREreadibgl At BRI rHi t absorb
prﬁg%%éékhgfﬁ%{ﬂgﬁtml ft 1i nventi on.e T?}%n hum dity cfonltg?roaln ahsorbe

_heslanitiecddieri(he, 78) WHi@eRtcoblinghtit@ichahgene tae teftiparath dirvuit (70)

that the direction of refrigerant circulation in the
and,msraefesuly er avoling ifluidiistcopled)  idadr av edrisive-sidenohet ¢fzthe adsorptive
the direction of circulation of the refrigerant .
elegientsuB1, §2) &9 caotedchysthg sepling fhuid,sd slehwrgidifigstadiifsiair stream, thereby
bet ween adsorptjve and regenerative, si.des, .i.n the
assyEng fhat aﬁFﬁ'W&nbL?@Fld%afi%‘i‘m‘f%ﬁg?‘ﬁsﬂr@}%léEﬁ‘{lﬂalp ention
vi des hym.dity. contragl deyice.accordi to the ..
OGN i £y PRSI drvertion doges Re By etk dviR qegording to the
T IT (o o TRV L IrCvaitdhe Lgle ol devi
hufiffol bt deviEB U @ I Elgdr® THE hihithfi2hidol device of the
fifleBiith| iRt i§ich&dbRtikNin that iR dieddiibl &IfaBtrigetdnt Wirtulation in the
(70) is reversible, and that the direction of
reféiigératl étdu@tn(70¥ istreeersibfel mgbthanthe ditection df ¢if@jlation of the refrigerant
changed in response to sw tching between adsorptive
cirawit! (708 grectenged nerespagies to §witahing bawedn adsamitivg and regenerative sides
. operation. [0046] In the fifteenth and sixteenth
in the\bhatehirepng @PREALIYIEr f or ming a batch switching 25

ration in the humdity. control.devic t he. .
[O(g{%ject AoFXisen eWFI&QHaWY’E{éF @anéxpf ¥ 1:(}{1%{0'1] éi?ewce according to the

AT GH B SOBg B SRRRAES LAY Pty i of e

Csi BEHRRYor ﬁ@hapefcte?iz&?%?g%t ahd Hﬁé@tioﬁeofoﬂéﬁrig%;raﬂé h§rculation in the

adsorptive el enents (81, and the flowo
reféi@BlahnNerduliti7d) ishieodrgiBlel ARl eHax el @fectip@ss aganajor( &6he eéfrigerant
an adsorptive-side one of the adsorptive el enents
cir¢@l (70829 chafksdin despdniat & oeitdhing betiyearoadserpivs sint regenerative sides
_ 14 acconplish inprovenment in device performance by
in gerbfaphbrivming opesaliomag/ r egener ati on  operati ng node and
a cool i n%/ adsorption operatjng

[0046] In the fifteenth and sixteenth 1nvent1r(r)?1g,e{when performing a batch switching
operation in the humidity control device, the direction of refrigerant circulation in the
refrigerant circuit (70) is changed in conformity to the flow of a heating fluid through the
auxiliary passageway (86) of a regenerative-side one of the adsorptive elements (81, 82)

and the flow of a cooling fluid through the auxiliary passageway (86) of an adsorptive-side

one of the adsorptive elements (81, 82). Also, in this case, it becomes possible to
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EFFECTS [0047] In accordance with the first
invention, it is arranged such that the adsorptive 5
el enent (81, 82) is provided with the auxiliary
passageway (86) through which a heating fluid flows
during regeneration of the ad4orptive el ement (81,
82). As a result of such arrangenent, the adsorptive
ac&@ngiBhtin{pBdven®d) ih dehiat pafdimnahdee bhgatrfongidel ailgtating/regeneration
flow ng through the auxiliary passageway (86) during
operajemmode huha ofolingéadsarptopoparating modnt (81, 82).
Her eby, the adsorptive elenent (81, 82) is maintained
EEREGTHh tenperature, thereby naking 10 it possible to

(04 Lt Topectaisare At BR)SGr EicHai 1 SraBiL N Jhe hy adsorptive

el {82, PREREE U P RURE PR et AL B osRP B30 o heativg

ﬂu?tjf ﬁ%gtdugiﬁé ’r%%@:raﬁgﬁ Qe og(ﬁﬂireeelélﬂelﬁ (Si,' ﬂét AsTa result of such
S r eby ng 1 [

ream acconpl i shi npr ovement devi ce

arrREEnIRAC Sdsof 4 &lenteht S 82 i3 MERIbY hletmeatiﬁ%eﬂ@ia%wing through

i nvention, during regeneration of the adsorptive 15
theehexibnly fBdageBdy . (86) Hubig acgacaton aifrthstadsapiwd elehght (81, 82).

tenperature which is used to regenerate the
Heaelyothptadsapevecement((81, 82013 maimaissd atshigh teeqgteratgref thajetly making
. through the auxiliary passageway  (86) and heats the i
it pepsihletd insreape theamewnt of gpleasemaistie (ed-, theramaelsg o gegeneration)

air_streamfl ows thrqu%nt hum di.ty._contr ol

¢

maqye thap ds conyapspnally, achigirdnt 1 Pnsesntyy s Aot (9l pdsopption. can

ikl b et B B EHET PR L ARBRE] SRSt Gy PRV otsare i o

first @Y &hreRh, ﬁagékag&%plﬁﬁin%‘?&?ﬂﬁ%%%ﬁﬂ deSicBBLAL AR, and

t he ‘ampuht of ° adsorpti o s prevented from

[0GHBG T eafi AdordaRBAOIth iRe ae6/d daBaRonMdbFng Rerehdthfiéh of the adsorptive
i nvention, during regeneration of the adsorptive

clemeatEd1t 82)34ll 082 kecoad pirrstrearh of highctom@erature sthichasuedd to regenerate
high tenmperature prior to its passage through the

themdsourivy clsorent 61, B2kSeiws aay hee)e fuibrough the Medar gassageway
fluid, into and through 25 the auxiliary passageway

gyl hgats| the pdsarpiivy slgmenla@dr Bt ve h@feéﬁ@htth% geeonigay stream flows

trplgh PRty s lRiestarey (60) clmasater o e ERvBghclement (81,

1. (st 0 :DASS 8
524 1€ B RO UAAAL R S SORBEERl, M SRS e o
subfALtal GQEINSF the LRIBRRT é}tﬂé%&e&ﬁioh-is AiRaifss Whe $hd AAburd of adsorption
sufficient level of the anount of regeneration is

is prevéitad fied deadsibdle anount of adsorption is prevented
from 15 decreasing. [0050] In accordance with the _
[0G49r t hln acentanon withuthierthird egreendomt dwingafegerveation of the adsorptive
adsorptive

. element (81, 82), a part of a second air stream of high temperature prior to its passage

through the humidity contro]l passageway (85) flows, as a heating fluid, into and through
the auxiliary passageway (86) while heating the adsorptive element (81, 82). Thereafter,
the part of the second air stream joins the rest of the second air stream and flows through
the humidity control passageway (85), whereby the adsorptive element (81, 82) is
regenerated without undergoing a temperature fall. This assures that a sufficient level of

the amount of regeneration is maintained, and the amount of adsorption is prevented from
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"hmmégtén@@gpl Fassaeavayr §92x hgatedh by &

el ement (81, 82), a second air streamprior to the

second air streamflowing into the humdity contro

passageway (85) is heated by the regeneration heater

(72), thereby 5 making it possible to sufficiently

heat the adsorptive el ement 181, 82). Consequently,

the adsorptive elenment (81, 82) is prevented, w thout
decteaking. from undergoing a tenperature fall. This

assures that a sufficient |level of the anmount of )
[006@lgendnaictadancs with theafonehl imention, hiringregemeratibn of the adsorptive

adsorption is prevented from decreasing. [0051] In |
clemenfo(8daBdp avsedend feir sir¢anh priev datthe secoad sHk siiepnaflowing into the

streamand a heating fluid 10 arﬁ%heated by the

rﬁ%eg{erqu_ Haegter (72), thereby
a9 d e abls PISuT RS P e arionhe (araertdg]y 82 CoRtaldhay, the
_ fiei
s R Bl tos” a2h i, AN B ORI emprratue fall.
This .Sasﬁiqﬁﬁ{ s%uﬁfc%ﬂt d&d 8Rshd Bmot ofl BOGR atoR 8 GeahtEiReE and the
with the sixth invention, during regeneration of the

am@eit OF Rdo¥RionliS peiemed frofBdecredgihg. @ second air stream
prior to the second air streamflowing into the ]
[008L)M di nyaccendhmcel witla deafifthvanye(@dm), ai schrehsiestrdmyn aika heating fluid
regeneration heater (72). |In addition, the second air
areshaateinbpfthe regensrapian swegter t(@2bwidtich ke azipefingAegt exchanger of the
passageway (86) is heated by the auxiljary heat :
feﬁ(‘%?“‘?@}"uﬁe%@ o theprbY s K regnepte Bler %‘gﬁFHqVS e'?‘ﬁ‘i'toglhégz)' This

hum di at 1 ol - This_ mekes
s o R, o BERE RSB Bk RO Rob g e smonne

£ AV VA yring that the adsorptive

ot Seﬁéwgﬁ’t“( %‘,en%é%)eﬁ(lﬁg)ﬂ.g‘?ggsléﬁn%ed from under goi ng a

[ookePer @t 4c8rdhade with he sikEs Hivestidd) Aurifg Sedehb@tien of kigy gdsorptive
of "t he anmount of regeneration is nmaintained and, in

. elem@l (819182),t hee@mdugii soéanadsior fibithe secondr dlv atrean flavang into the

decreasing. [0053] In accordance with the seventh .
huthidhitg reontyo), passagewap(39rig bdatedibj thehmeeneratnmdreateni(72).  In addition,
stream and a heating fluid are heated by the

therseepalcringtreom slaxdisrpagey tiush fie auidiary éﬁsagez\@mggt igiheated by
eyl benier Gy N ReROpE SRoaH dBye e g ara s Tty control
po R G ke i apst vq RUAGIERIY FOATR ReocBaR cfimen: o1,
92, BT AUAREIANS AR L BIESBTB R Bl o ndesing

tenffefRi@aAle Thishaskiies ehght buffibieantdvenof \Weampeitf &f regageration is
a batch running 16 operation which alternately

makntainechssi, beaduitéon, ehefaniant ofetsatption is prewhitahfromidstrgasng.

[00|5r31] 2 fIlnr e?ctcordance with the seventh invention, it is arranged such that a second air
stream and a heating fluid are heated by the regeneration heater (72) and the auxiliary
heater (78, 79) which are heating-heat exchangers of the refrigerant circuit (70), thereby to

regenerate the adsorptive element (81, 82). Such arrangement assures that a sufficient

level of the amount of regeneration is maintained and, in addition, the amount of

adsorption is prevented from decreasing.

[0054] In accordance with the eighth invention, when performing a batch running



10

15

20

25

air streamis adsorbed in the first adsorptive el enent
(81) while noisture is released to a second air
streamin the second adsorptive elenment (82) and a
second operation in which isture in a first air
streamis adsorbed in the sedBnd adsorptive el enent
(82) while 5 noisture is released to a second air
opahti@awhich adltamafely switets befreen @ fakeopenitiongn )which mossture in a first
possible to perform (i) a heating/regeneration |
air oprearatis adsonteadeinithe finit cdserptiesaelemgntt (84) avhils majgfure is released to a
flow through the auxiliary passageway (86) of the . . .
secopd @ir sigamripithe secend adsprpirvpiglergent; (Be) ande gepgnd operation in which

B e T kAL R A G SR, b9 vt

G e Pl G Db BB By R ), s psiote
to E%rg&n{ennpﬁégffgﬁﬁxggﬁﬁéﬁmto ShingGhodd B wRERNheAHRE TRt Memade to

ever adsorbsS noisture in the first

“flod thr&ighe®® aukiliaby PassdpSFast (88) ¥ thé Wirétl &ds6iptive @lerhendf(81) or the

t he amount of regeneration i s naintained, thereby
seconb adsirpive dlemente@2) ehivhever relepsbinhdistyre @ritle sérmnd air stream and
sufficient |level of the amount of adsorption is
(iDnaconlmigfadshrptitre ppdsgtingiade imyhicha eogling Puid/is made to flow through
capability. 15 [0055] In accordance with the ninth .
the auxdliaey prssagaveny (B0 plghaiing adsospiivaelementi L) ordhe serond adsorptive

in t hum dity control .device pravided with the firs
clepral, (60 VB Brick eos ot i o S st T sbiils that a
| e 82) 4.2 i ng/. ' I3n ' ;
soBREIETL 2 0525505k, A0 ALAGARL) 8 ARG GBS chfncing e
reddR&LIRY/ LEAGRET 3kl OMaORELAMH-NAt MBEE b thdhen@fuberofOhdsorption is
Fhe  adso ptive elenents (81, 82) are conducted at the
mahRtiled, ithEebyl ihanéiag 8% ddsorptisstdpabilie 20 enhance both
the adsorptive capability and the regenerative
[0@2pabi In tycortddrer ebigh the aduth| insdtiog, when mesfoeming a batch running
total device performance. [0056] |In accordance with
operpon émthe humidity icontrohmfrsiceprreridedivith theplinsc adsormive dement (31)
' ro] .device provided, with

eration jn the hum dity con
an$ sepong adga@gyﬁpreg@ng(ﬂg qooilgg dsogp;bont l‘iglélgd‘ﬁ%de 1n one of the

oS LTS ob bR Db Bl DA ot

adsgl) 'x;en&élﬁgﬁggf’féineﬁtag@?@?&lgg am%esaiéﬁla fR8. OThisNRakes it possible to

orptive ) and

enRBRL | BEhI RBENEIsBEItRE @RSbaAI NandDgR irBoenbRtio¢ Nedpability, thereby
the adsorptive elenents (81, 82). This makes it

acquagslishing ifnpredeiencia tefal fedcetfeefoadamept i ve capability

or the regenerative capability. [0057] In accordance .
[0666] h t e agtardaehwith\tbatténgh  inventios, avhenrppefrminghathasgh running

the 17 regeneration heater (72) for heatj ng 3 se,conq
opetators i gheningnidsy coptrehdevieeceraidgd with preafist adsorptive element (81)
and the second adsorptive element (82), the operation of the humidity control device
selectively switches between a cooling/adsorption operating mode in one of the adsorptive
elements (81, 82) and a heating/regeneration operating mode in the other of the adsorptive
elements (81, 82). This makes it possible to enhance either the adsorptive capability or
the regenerative capability.

[0057] In accordance with the eleventh invention, it is arranged such that the
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flowng into the humdity control passageway (85) of

one of the adsorptive elenents (81, 82), and the

cooler (79, 78) for cooling a cooling fluid prior to

the cooling fluid fl ow ng |nto the humdity contro

passageway (85) of the other 16t the adsorptive

el emrents (81, 82) 5 are provided. As a result of such
reg@ierARdgeeatt (72 éorrlegtng madecod airdtreamisimiqot fovibe eseenmengir stream

(81, 82) can be heated by the regeneration heater (72)
ﬂowvhg lietoche bimidityhemntrohpassagesvay 88)oefperieved-the d@sorptwe elements (81,

dsorptive elenent (81, 82) can be_ coqled by th

82) ¢l e covler €7% 8 f@scqomg a qq@@ng dkyicherien fo /e speling fluid flowing

R T S ) o B R8s s o,

o IR RSB B 9 e o
(81a§§€ R Ipee ecﬂtgfb gtﬁQ e én\é?atf%heﬁ@dmr 78} whif82dn | 'tﬁe other hand the

brevent e ron1u rgo ng a tenperatufre rise during

adsG@BQERIde ABsorp iy @BYeRI8 12V dan bdddoled Bfhkiceblent T8y &lsures that
of the adsorptive capability is maintained. [0058] In

the aggofidaieesidd tddsérbavé veddrhé (81ye8)i i prevehedt from fundéergoing a
and a second air stream are heated by the

tempegganer faili duringeatgeneiaioy,, thekebyebssuring thetl ¢ sufBeientndpvel of the
that a 15 sufficient |evel of the anpunt of

regensgtivercapatihityi is meadntaingl.rrad thefrthe ﬁ@@rﬁi‘@vsé‘ilﬁ fdsgrntive element (31,

amount of, adsorption fromdecreasing.. | n addj.tio
82)dp ﬁ&%feateéo‘f‘gq HodeEaig 4 ?H&J&&}t%ra iy Cipe g pBtion. hereby assuring

that SQ,JEJ&%hQﬁt eul oF fre adg(n‘shvea ﬁ ng%{mtjaﬁ%gsgﬁ t he

asorptlonls In

[ooggcor qﬂn&%m‘@m& W& &Q't‘&teﬁq{“'{\mhﬂ\ﬁ? n{ meRingl ﬂ'ﬁ‘dsapd a ser*ond air
arranged such that the regeneration heatér (72) fo

streR@ahieN HedAled @501 AIgEndihticia e fEd 372)! Ghdrél®y B6C QALY assimng that a
stream 20 flowing into the humdity control passageway

suffi @&t lefel ofi theafmdune o butgemepationsis eladueined bitsdso pr8gynting Hlee amount
auxi liary heater (78, 79) for heating a second air

of aglsm@anné’v de¢reasingas éa@édltlnn,o&x@q«; a eomdingfuid isapgpled by the cooler
passageway (86) of the on t he ads tive el enents

(79(8; thpgssizes Hhoka HECISB LR ! H19 SR PL AR YO PR

oo 1 AR U b b o
reg«%rifg%tﬂ)nf haﬁfgrr@2L %rohﬁ%a'ﬁﬁﬁ iﬁugg ghd %irCoR Oléngrstopﬁ’l %Q&Y@Xu stream

sorptlve elenments (81, 82)
flowng iRfoOYk RBrhidifScontiof pilshgevitly BIFHf Gid GBe BB Yrptived @ements (81,
regenerative-si'de adsorptive el enment (81, 82) can be

82)hertedillyy hédier (780ENebahenthghesiceid 4if reandfithies passage through
auxiliary heater (78, 79) while on the other hand the

" the auisdiapt passagivdy (865 of phe o of themuisorpgve e&g)en@a(ﬁlb&) before the

cool ed by the cooler. This ensures wthout fail that
secenbair sgeane ﬂawns vato shefurady cprirlassagpunt $5).end thpgogler (79, 78)

for RoGRR REHIOURE IHHOPBEy L FIONGe SR L6 CE R bR PBUY contol
passageway (83) of the other of the adsorptive elements (81, 82) are provided. As a result
of such arrangement, the regenerative-side adsorptive element (81, 82) can be heated by
the regeneration heater (72) and the auxiliary heater (78, 79) while on the other hand the
adsorptive-side adsorptive element (81, 82) can be cooled by the cooler. This ensures

without fail that the regenerative-side adsorptive elements (81, 82) is prevented from
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of the regenerative capability is maintained, and that
the adsorptive-side adsorptive elenents (81, 82) is
prevented from undergoing a tenperature rise during
adsorption, thereby assuring that a sufficient |evel
of the adsorptive capability $s maintained. 5 [ 0060]
In accordance with the fourteenth invention, it is

undefgcing edermpahntdifill duringatgemgrationytherebycissuringabatce sifficient level
stream are heated by the regeneration heater (72) _ and

.of tthee regevitatize ycaphhilityeis @rrdntaingd, amddhatbthenadso ivy-side adsorptive

assuring that a sufficient |evel of the anmount of, i
clemepien@laSEbis PEvARER (TEM edpigoIng & SCHPEIWER fisg durae adsorption,

e g i e B A RESE b ooy Bl fes.
faf b Nalem 1 LGLeN J Byl :
O s B b i

AufCHRY £19056d ‘Mrtslﬂreﬁlﬂ%r% hgatt&?ﬁ’} lfhea%gerfé'rﬁo%%{ér (72) and the auxiliary

I nvent1ons, when pertormng a tch sw tching

heAQC (A, 1 D), itRertthie nbt Bkl taysueiaBt thal adsuticient ldvebegotiiesamount of
possi ble’'to acconplish inprovenent in device

regoadrhtidirinasinbyngdebit atsoipigveatihg diel agdunt g adsomptiamnfrom decreasing.
operating node and a cool i ng/ adsorpti on operation node

In whditienc hawgling fiuid islicoeled i tyn thef caderr €19 7§ r igteby assuring that a
circulation in the refrigerant circujt (70) in

suffisysnbleneliaf theoamennt pf edfortion iH@atnt#Heed £ | ui d t hr ough t he

oBH1 SRRk e B SA, ieemoe
fluid th h.th i]i | 6 )

bargh P Betof B PR GRRE Tyl gy papivie o

acddimpitish A lent Q%y;\r ,&%P&WL}? FlegfdFBink 4 hefiting/regeneration

schemati ¢ constructional® di agram of "a hum dity control

" opSIBIAE B10d8 @68 atiodnd/AdserpitiohSdpeeitidadhsduivhitd clidngings the elivection of

i nvention, wherein Figure 1(A) is a top view, Figure )
reflig@hni circaldtiohtin shechefrigeeant cirogit (70) 14 Cpnfosmiy ta tietflaw déa heating
view, and Figure 1(D) is a rear 25 view Figure

21is
flud thedvghdbe aplars passegareay(BE)ef the teeeneraiivrgsignadsorptive element (81,
adsorptive el enent _of e humdity co.ﬁtrol devi ce
u

h
82} padihesflownpbdi pating ﬁ}u& fhgoughy the, guiliary, RasSagSvay We) of the
di agr am whj ch congcept Yosh | l UStrates the runni ng
ad%?ﬁ@%&fﬁ‘%%a%f’fﬂﬂﬁsef?ﬂf’??gﬁ% 8c,zg'ntrol devi ce of the first
enbodi nent, wherein Figure 3(A) 19 depicts the flow of
air streans in a first operation and Figure 3(B)

BHI®F BESCRIPTIOROPTHE DRAMISES i n a second
oper ati on.
[0062]
Figure 1 is a schematic constructional diagram of a humidity control device

according to a first embodiment of the present invention, wherein Figure 1(A) is a top view,

Figure 1(B) is a left side view, Figure 1(C) is a right side view, and Figure 1(D) is a rear

- view.

Figure 2 is a schematic perspective view illustrating an adsorptive element of the
humidity control device of the first embodiment.
Figure 3 is an explanatory diagram which conceptually illustrates the running

operation of the humidity control device of the first embodiment, wherein Figure 3(A)
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Figure 4 is an explanatory diagramwhich illustrates

the flow of air streans in a first operation of the

dehum dificati on operating node of the humdity

control device of 5 the first enbodinent. Figure 5is

an expl anatory di agram whi ch1Pllustrates the flow of

air streans in a second operation of the
deplelsuhe ot afatit sireansen atfirsigopesatenaindtFigurh BB de¢picts the flow of air

control device of the first enbodinment. Figure 6 is
streamseinl sseendogpgraioagr am which il lustrates the flow of

air streanms in a _ 10 first operation o

on of th , ,
huni Higvredds sp coplanaien iiagramevich ﬂlﬂfasttﬁt?ﬁit%ﬁ_e%"v&frﬂw Hreams in a
e aR o oS AP OO PR pRULLT Bileigh sprgl device of

theffgéf%{l’%ﬁﬁﬁ% second operation of the humdification

de of the hum dity control device of the
first; ' i hi Yof air streams in a
e it Pt
secdB8lopklafbn of the deHihMifidatie R Bpélingl@isti€ 6f e tarmdigcdmrohdevice of
first variation of the first enbodi nent, wherein
theHigtemb@ifpnidepi cts the flow of air streans in a first
operation and Figure 8(B) depicts the flow of air .
st r eHigyrd f 15 as esplavatopyedisgrawnwhich diluseragsjthe Howctfeapstieams in a
constructional djiagramof a hum dity caontr.ql devi cie .
firstppsration of Moy kumidifcation aperatingiiods ob theg ianiffty gpntrol device of the
ﬁren‘o%di ment, wherein Figure 9(A) is a top view, Figure
YEBPOAUnenty oft side view, Figure 9(C) is a right side
Vi eWg. anda-FE| qur ' . 1 Vi Ei [ :
expl EHEPE7 " 8t SSp Rt GndalyBhict (e Do ot 4P iffhms in o
seRB dpgHkiah 12nAREN M HHA RLAGHAP 8k | FMhOhudidiydddtrbY device of
control device according to a third 25 variation of
thd et érhb&dimentodi nent, wherein Figure 10(A) depicts the
flow of air streans in a first operation and Figure
10( BFighepi8cissart heplénatery ofiagram whichagmmcepiuallys dbstrates the running
operation. Figure 11 is an explanatory diagramwhich
operaticre pf yhmnidity|conwelrdeyiss agensdiag g p Gost xasigipnadhe Hest embodiment,
runni_ ng operatiqn of dity control. devic

: hung _
- wheedp Figtig 3(8) deniels T, ozt aif steamsyingn frs jopesdtion and Figure 8(B)

ao 0 P St A bl o e 11 o
Sep P LAl FoSLASRIRL s ORI i
acdbMIingitd ¥ s&RHRalatiVdfGRe first embodiment, wherein Figure 9(A) is a top view,
Figure 9(B) is a left side view, Figure 9(C) is a right side view, and Figure 9(D) is a rear
view.
Figure 10 is an explanatory diagram which conceptually illustrates the
configuration and the running operation of a humidity control device according to a third
variation of the first embodiment, wherein Figure 10(A) depicts the flow of air streams in a

first operation and Figure 10(B) depicts the flow of air streams in a second operation.

Figure 11 is an explanatory diagram which conceptually illustrates the

configuration and the running operation of a humidity control device according to a fourth

variation of the first embodiment, wherein Figure 11(A) depicts the flow of air streams in a



10

15

20

25

according to a second enbodi nent of the present
i nvention, wherein Figure 12(A) is a top view, Figure
12(B) is a left side view, Figure 12(C) is a right
side view, and Figure 12(D) is 5 a rear view Figure
13 is an expl anatory di agram®®hi ch conceptual |y
illustrates the running operation of the humdity
first 0péradn gRVFigeread (BY dbipitgs the floheoficardmes b sdvhd bperation.
wherein Figure 13(A) depicts the flow of air streans
i n aFigres12 oper sthematiawdndfiugtiona] IB¢gymdehi dmndmmeontrol device
flow of air streans in a second operation. 10 Fig
accpndmg toam seoopil grdodinend oh e iesent iaNentiany @*ﬂlﬁrétreglgtlf?eH(A) is a top
ow of air . strear na.fir operatiq t he
weafeﬁwedﬁ(%b&q loH & \fl%mFﬁgurﬁézéC)o‘F agight §f ?nV’&’% 9ﬂd Figure 12(D) is
control device of the second enbodinent. Figure 15 is
AT VEpl anatory diagram which illustrates the flow of
air B g‘?efl Ca{ Bn %XBI%E&B{WdﬁQI%HPWh% ngllcteﬁﬁally A 1llustrates the running

dehum® I on oper at’i node 0
op&2dd 8f (e ihRt9f conksal Hé’ﬁces 5&%&911? RO SRBAd eﬁ‘ibﬂﬂfn@enl Bwherein

is an explanatory diagramwhich iTlustrates the flow

Figate #3(A r)S(Ie[)i%@ﬁﬂt’ﬂituelﬂbw?lof hilr GéanORI Atirsd Bpedatibhend Figure 13(B) depicts
hum di fication operating node of the humdity control

_thed®ow? oBaip$trdanes in aseamd opataddn.ment . Figure 17 is an

expl anatory diagram which illustrates the flow of air
st r eBigpre h%/ ts anexplanetony] disgeannwhinh iBastrgies the flow of air streams in a
Fr Sl GPFIBEOB ! the A1 SBBGE G DR ORE GLAE Mgty FanirS] device of

nat el i,agram whi ch conceptual ly il I ustrat es the
thersﬁﬁ?ﬁ%n 6%‘8 Wtion of a hunidity control device
acco
err‘oog%'u

| men%g R 'ai gx' ﬁ&ta.* yf’m“?a?g?rgbfh ﬁlh?c*asgsctg How of air streams ina

epi ct s t e flow of
secdhdl oPLraBSIBf ﬂh@ d@hﬁmfd&ﬁcaﬁﬁﬁ bpdra@iy éﬁde ofe Mugidiey do2@) device of
depicts the flow of air streanms 1n a second operation.
thefsegptideendtbdigerd. schemati ¢ constructi onal di agram of a
hum dity control device according to a second
var i Etgutmlﬁ)fs anhex pheotnyl dizgtsod it 1l lustrasescthe ﬂIDiV\gQIﬁ @r streams in a
S top view, Figure 19(B) is a left sid

firsy |0$6W)at191|1 ghithe hogidyficegoropqraging mpde of) thehumidy F?I&{Hl device of the

a rear view. 21 Figure 20 is a perspective
Sec\‘?Pé\ﬁ;“@f)glﬁlqﬁ‘&m dity control device according to a third

enboﬁlg"? i7 95 an ex%lﬁjraﬁ)??'a agl'a'i]ﬁ/ GRidOMustrates the flow of air streams in a

second operation of the humidification operating mode of the humidity control device of

“the second embodiment.

Figure 18 is an explanatory diagram which conceptually illustrates the running
operation of a humidity control device according to a first variation of the second
embodiment, wherein Figure 18(A) depicts the flow of air streams in a first operation and
Figure 18(B) depicts the flow of air streams in a second operation.

Figure 19 is a schematic constructional diagram of a humidity control device
according to a second variation of the second embodiment, wherein Figure 19(A) is a top
view, Figure 19(B) is a left side view, Figure 19(C) is a right side view, and Figure 19(D) is

a rear view.
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Figure 21 is an expl oded perspective view which
illustrates the flow of air streans in a first
operation of the dehumdification operating node of
the humdity control device 5 of the third
embodi nent. Figure 22 i s an2dxpl oded perspective view
which illustrates the flow of air streans in a second
OPR{gdtd 98 el of b Qi @ity egftFoR devige aBbediag to a third
thg{%émggﬂ§§pgl§§?c?gFWdeei ce of ﬁwe third enbodi ma%t.
embofintut 6f A3 présert iiventioht di agr am showi ng a refri gerant
circuit of the humdity control 10 device of the
t hFighreRbisdinnmpioded perspectiv4 view whichyJhstratasdhe flawang airstreams
whi ch conceptual ly il lustrates the runpin Qg,erati on. .
in a fipt apeeationof dhe Jehvpridifisatioreoperating mpdrof Yoe dumidity control device
enbodi nent, wherein Figure 24(A) depicts the flow of
of theghird embadiment-n a first operation and Figure 24(B)
depicts the flowof air  streans.in. .
ope LY 6m1s %XPX‘V’&E? BesReqUYe YIeW, y{k‘f B @%&g‘g"%sqg%gf’ V.9 air streams
. Vi ew, Whi [ | r . b : gl Wy
in a J4cpl Oglilop s 1R hERiG i ch UkeRing tholl HEBRE huliy contrl
devicQ&%&Eﬁhi?d’%%&i&eﬁﬂn”O! device of the third _
enbodi ment. Figure 26 is an expl oded perspective view
whirgduré B3 WS4 sisduisdibgiemf shewingf a fiffigaamednusit of thechusrdinebntrol
operation of the hum dification operating node of the
devichofiildithiyd embbdinientievi ce 20 of the third enbodi nent.
Figure 27 is a circuit diagram which shows iet variation |
of Figwee 24fisiageexplanatory dlipgram whigh cencegtyally jllustrates the running

operdbo ot memiia SOnBLARYIGE oF BLecBiT FRREEI) Gcren Tigore 24(4)
. fi in.th i M., & 9, ] A
DGR e T Tt SR i o ot

-

I'n the wintertime. BEST MODE FOR
120 QUn ifrodeb\gelNpb N e[vI66 Sihidetiasthaés tBe flow of air streams
enbodi nents of the present invention are described in
in a fil6t Gckatitintof the Binaidefeatioh @pefating raude of the AgniditREdntrol device of
EMBODI MENT OF THE | NVENTI ON  CONFI GURATI ON OF HUM DI TY
the tiidéhitadirent] CE [ 0064] A humidity control device (1)

according to a first enbodi nent of .the prestﬁmfl .
Figure 2% is an exploded perspective view which illustrates the flow of air streams

. te ' 25 during the hum dification
swearfy i} £5tbod Bferidn,
CA

in a second operation of the humidification operating mode of the humidity control device
of the third embodiment.

Figure 27 is a circuit diagram which shows a variation of the refrigerant circuit.

Figure 28 is a psychrometric chart which represents the change of state of the air
during the dehumidification operating mode in the summertime.

Figure 29 is a psychrometric chart which represents the change of state of the air

during the bumidification operating mode in the wintertime.

BEST MODE FOR CARRYING OUT THE INVENTION

- [0063] Hereinafter, embodiments of the present invention are described in detail with

reference to the drawings.
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invention is configured, such that its operation is
sel ectively switchable between a 5 dehum dification
operating node in which air is dehumdified and is
then supplied into the roomand a hum dification
operating node in which air 28 hunidified and is then
supplied into the room In addition, the humdity

"FIRSTEMBOIWIER T( OF THE INVENTEON enbodi nent i s

provided with two identical adsorptive elenents (81,
CORWIGURATIONOH HYyMIDETY I ONEROEDEYVIOE i s configured so
as to performa batch running operation in which the
(00643 or ptii humididy ebetmd tesice 1) a®pyding tep Austegmybashipenttpf the present
. between "serving as an adsorptive-side ad orptiﬁe
inveniéoreris configred:s suci Myt s APAYRIhAT AelegRVEY gavitchable between a
adsarpti.ve el epent”. Here  the onf.i.gurat i on, of th .
depidficnyion apRrFTE eds RovRiY) Al A 2o, hibaippfied into the
embodi pent ..i-s_.. de I j t. er-ence. 1.9:4 :
rod R Fhci e P Spcer T HER b UL e supplied
int9" NP i idiG! ' mbodiment is
o Rk SO i ) 51, 08T 1 D e
préidbd’ WAR Kwo iB@RRa0idsbARivE @IdiTenie @15 82} NI BRshahiday Wosol device
stated, a respective direction when view ng the
(Dhisnéaifigyredostt aolto gexfore a Bitclofrudriingi operhfid) if rvhith Itk adsorptive
front side thereof (fromthe bottomside relative to ]
elententsf (8J4183) altf10o@h] switgubetween fstrvig@sas—in gl yside adsorptive
which is a top view, Figure 1(B) which is aﬁ} eft  si %e
elegiealy, " Fgur'seryng) ajhpcFegeReratiye-gfe afsaptiyeefjementj.  Here, the

o Pl S el o B0 BBy P b i

-9, fratl, .t poyl, tab! el epipeds i Tipti

e TR Wi icRbnes W EIARON W FPAESY, RIS WA wing description

of Md firPIHIBAENAY ibdHRLIBmYishdh SULGRL, Aidwer'S "W EIR", "rear”,
and 1s then supplied into the room and a second air

"frR3 S ag®WBNCk!" N Bagh oMihe ferfre Ot @risy velleasvothictwiza dstated,t heespective
di scharged to outside the room In addition, the two _

diractzor whénvdewinpnbe hsm{dty, codap] davicea(1) ef Eipureal (Agrfrdme ghe front side
25 exchanger (72) as a regeneratjon heater are

theseaf dframcthe bettath side telathee tedlg Hgrel o). The adsorptive

el ements (81, 82 e disposed, .respectively, ip.the . .
(0G5] " ab it hagdidertasirt dGRuRb DA Hoseve ki b YRS} is a ef
.4S.a heat a r.whi.ch heats air ' SE . .
sk i AP BT § HECUAS Ggheber R PESIEMHER Rk reor view

exC e . : 1
ALGBEHRRNACL, R o LGB0 O EIBRS Wit s, recungue
pafallgpRed-shifd8 asksty Rlo)Y e RIBRBNyithihl ,theﬁ?c)asiﬁ?n(lm S8 & first air

| am nated ‘"structure, in other words flat plate
passagbensthtdigh vifidpedsilé kie isdrhvatin phdatsehanshppbed ingrathedoom, and a

pl ate menbers (84) shaped |ike a corrugated plate are .

secintl eimpassAggwey fukegh whshupen aithdsawn in and is then discharged to outside

“the room. In addition, the two adsorptive elements (81, 82) and a regencration heat

exchanger (72) as a regencration heater are accommodated within the casing (10). The
adsorptive elements (81, 82) are disposed, respectively, in the air passageways. The
regeneration heat exchanger (72) is a heat exchanger which heats air by making use of
heated water flowing therethrough. The regeneration heat exchanger (72) is disposed

between the adsorptive elements (81, 82).
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other to formthe [am nated structure. The corrugated
pl ate nenbers (84) are stacked in 5 layers in such an
orientation that adjoining corrugated plate nenbers
(84) are deviated an angle of 90 degrees from each
other relative to the ridge@3 ne direction. And, the
adsorptive element (81, 82) is generally shaped like a
[OOG%Ct angurdtnmiiarabke 2 mhoatbomptive ickenat (8{Lja82) abmprigesi s laminated
[0067] In the adsorptive elenment (81, 82), humdit
strubRfY, e lotiRassade Ray plate8hpmberd (830shepsd ﬂiﬂ{amyﬂqjgggtggga@ygugated
(86) are alternately partition-forned so as to be
platk anatleds ¢®podiape likaehropmigeted adate sie plserpasly sieckef goe upon the
pl ate menbers (83), in the directi

n.i.n which flat :
‘othgyl tatferm fhenlsmminatqdgmucting t hee W&&gt%@e PR r‘i‘r@‘gé?"s&a“ked n

(84) are alternatel I acked one upgn the , o ol RE
layaimin shepyncsieniegon ik adisaies CoBaa R i bgh 08 aye' Btiated an
id urfaces.of t 1 814 ON And, th
snele,af TGP GRerid: BET FRRHHY % FhE Tl RS diSelorp? fynd, the
L h | 1 leApaal& d or lik
a2 e e P o e e
qualifdic pBidh. ON the side of shorter sides of the flat
plate nmenber (83). [0068] In the adsorptive el enent
[006BL, 83)the alds@ftios kRnient ©81,382) 0 htmnidjtynodrgtol masfageways (85) and
applied onto a surface of the flat plate nmenber

ausilnay rosmesvaseSR eIty hopl lonpfesah ey 1p %) ocaibd opposite
eacg%g@{;ﬁ; ;q:?p?q%geé ggﬁﬁé%éwg@%%&%)ﬁhﬁggg%g@% sv?%)ﬂ}e flat plate
oD 8 SRS AL g T8 g won
oth%’riol)ﬁi%ghlﬁ[.j?ﬂs 69Jon@‘§]| 5{5%%%'{3 ‘t@ﬁ-g Lé;p@qsl at bg?dsﬂﬁg Gias isiffaces of the

pane ront no side panel

i | ' aibe hil
adsgﬁfglvg Sgeglﬁé&@ gSDIp 88¢bn Eh}%%dd & lbﬂﬁrﬁﬁﬁklﬂiﬁﬂieﬁdt@ﬁt@ﬁfe r (83) while

éni ng is formed at a |ower part of

on tREothEr BindP@b @bixilidd) pdstadehay \(B6) openy abbide tssrfhasstof the adsorptive

periphery. An air 25 di scharge oEeni ng (16) is forned
elemena(S o8 onhe sidobf tHoetef sidestofishmBat plate membper ()

vicinity of its right periphery. On the Sthg{ q?nd, . .
[0068] i ndipothesadserpsive talemnens 8k 8Y). (an3gdsprbenp dofpgrlsgroing moisture is

| f th d_panel (12) ] i ol n
apmlied b o eaesheh e A ot gerater 483 gl dfesh Bp gy conol
15) i d at | f posed i
by R P S S AP b
hm&ng s Olon-m)? g'a%%gédé% gg)l t Be 1HRSING of horbént PhrtdxbmpRedilica gel,

trve on extending fromthe

zed1t0Rb-skdBinkd fesih, AaNGther(shbdtatce hdicbdaet- si de second
panel (12), into tw spaces. [0071] The space forned

[O(I(E‘ﬂ); Dﬁi ﬂligd& iafFiglte 15 & drdcasmpe(l 0), 2A)rsopanchél1y asihadrontmost-side
panel am,:l a second panel (12) is the backmost-side panel. An air supply opening (14) is
formed at a lower part of the first panel (11) in the vicinity of its left periphery. An air
discharge opening (16) is formed at a lower part of the first panel (11) in the vicinity of its

right periphery. On the other hand, an indoor-side suction opening (13) is formed at a

“lower part of the second panel (12) in the vicinity of its left periphery. An outdoor-side

suction opening (15) is formed at a lower part of the second panel (12) in the vicinity of its

right periphery.



10

15

20

25

the space forned on the back side of the casing (10),
is first described. This space is 5 laterally divided
into three spaces by a right side partition plate (20)
and a left side partition plate (30). [0072] The
space on the right side of tdfe right side partition
plate (20) is vertically partitioned by a right side
[ooy@wer /THRARferibAbL the ic@dingd (1) és fatfiionad! eelaiveup tier disqotion extending
and a |ower space. In the space, the upper space
froth aherfro@rsidepfst panebfid) fo thwbmcﬂssség&coﬁcsparaﬁﬂ%,hammo SPaCGS
| oner space forns a lower right flow passa()g s
[007 biwer Thegipaced foomesd an sheyaide @’équ sgconicdhpanel (1) of the casmg (10) ie.,

the apagoRYed b%”tﬁé“@%&b%r&e&%h Hgsith D) [soérfg% b8 This space i
e i es, TR oDyt it ar RS G s sige pariion

\ | eft side | ower/upper-partition plate (38) into
Na%ésﬁbper space 15 and a | ower space. In the space,

_ [OOV%]]Z 9@%?1 thO gkt &Be %Pﬁ?ﬁé ripRif §1dﬁf: kz@fﬁtn@ﬁ%ﬁzﬁl ¢20)6ié ))vertically

mer space forns a | ower fl ow passage

par{lﬁ&)ed ﬂ_)hﬁ figwesidd R)fv\ter/fubp&ﬂ-ﬁéﬂ&&ﬂlgplate( 6@R) iistoi an fipper dpace and a
conmuni cation with an 1 ndoor space through the

lowensige - Sircke Spect) tha uppgyepacedofriS)n ufreOTIght flow antyeer (68) and the
the space between the right side partition plate (20)

lowgn dpach doinest 3 lovaxp righti8oyanessage ¢eb)pl dhe lcc\@@)rlght Elopipassage (66) is
adsorptive el enents (81, 82) dsor ti,ve el enents

in @g@ Cmurﬁﬁfgloar‘f’lé*hﬁﬁ d’uFdﬁ'OE §Epé:et}5:0é1§]a door-s1de Sl.lCthIl opening
;r ont-to-rear relationship at a speci f| c d| st ance

as part fromeach other. Mre specifically, the first

[002?]5 or p(t)L Yie ?thgr"fgghf 8 %%uéesord*}xé ?eclf?%ﬂe Pihelib¥e sidk ‘i)laﬁitito}‘ plate (30)

t he fron I'rs ane il'e on thé ot her

is @ﬁ%ﬁ& RerRRaeN ey ﬁq’e?%lﬂé ld«(&r/u@b@*%ﬁtlcﬁms@hel S36) ﬁiﬁ@é{edpper space
in the vicinity of the back-side second panel (12).

and 90chdr dpaed) ah thdrspagelsihe pippatespate formis an(Wpber BEH) flow passage (67)
arranged such that the direction, in which the flat

ancatiet lower get dornp aieverdefidlosy p88age8@dB).ar Bhe lwendefedlow passage
together, agrees with the [ateral direction of .th

(683 dis  ingflyid oyommurication wifhHanoindopk SparsoERYEhethg| riagrude suction
(81, g% the hum dity control passageway (85) opens

opgming ¢ vertl cal direction of the casing (10) while

OGS b T R A RS ek e g o

s1dg—gj ftﬂ)!n at%lr{g?)gmgggv')orh?g ﬁ@%%gr%e{ntbe(g:i'dgi‘fpaf{{h?ﬁdg%rptwe elements

1p|89§ %.re( APIngkd iPaideity Qaednd float-to-fear SdlatidneMippassageific distance
(51 a second flow passage (52), a first upper flow

apgrafemgench ofjer. aMbia giecifonkby, thd Ot pdsmlatgi@ glemynt (81) is disposed in
second upper flow
the vicinity of the front-side first panel (11) while on the other hand the second adsorptive

element (82) is disposed in the vicinity of the back-side second panel (12).

[0075] Each of the adsorptive elements (81, 82) is arranged such that the direction, in
which the flat and corrugated plate members (83, 84) are laminated together, agrees with
the lateral direction of the casing (10). And, in each of the adsorptive elements (81, 82),
the humidity control passageway (85) opens in the vertical direction of the casing (10)

while the auxiliary passageway (86) opens in the front-to-rear direction of the casing (10).
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' (52) 58 first sippar e passagen

passage (55), a second |lower flow passage (56), and a
central flow passage (57). 5 [0077] The first flow
passage (51) is formed on the front side of the first
adsorptive elenment (81), being in fluid comruni cation
with the auxiliary passagewa®5(86) of the first
adsorptive elenent (81). The second fl ow passage (52)

[0078] f or NEsk mndtsga:ekt&ﬁkqe@ beteveer tHehpht siie pasditdd phatp(20)and the left

el ement (82), being in fluid comunication with the
sidapattitioapjate (309 Iapatitynddtifjo ofirst flewsprssapd (3b)s o sgeonddlow passage
el emrent (82). 10 | 0078& The first upper flow passage
&3hpbirst kiveps flowv passagej (B4), a second upper flow
adsorptive elenent (81) and is in fluid comunic gion
pasipeoBhe seernddryvgr Bonpawpge (Fhboad akaytrl dloy passagsdS?)-

2 BT r S B Bt 50 S ! i e

SR 0, S0 T e i
ad<y We%[]éﬁ{&t 8 gme e GEbhd fQék' %&?agg{?ﬁ G6rh¢h the Mack side of the
secon ) I'S

upper flow passage ormed on the upper
secohdeadbrpthe sRARAC (82 S&ﬁ@%‘i e flalde ertmndelioandith S then auxiliary
fluid conmuni cation wwth the humdity contro
papagayq86)yof(tBd jecohd hdvergbeehanan M) pt i ve el enent (82).
The second | ower flow passage (56) is fornmed on the
[0078\er Sheldirgf uppiee fooc passagel 653 pisi foemed endhe vppey) siga@f the first

o TR G a0 GBS by con
pafsaia (S0hat br Ack Set o8l ER nit he (B lob I Bae 5 i
fﬁrﬁi%ﬁ%ﬁqhgﬁsfperr @fd:;cm}ﬁ? rt]"?elt %g?ﬁasol 8‘2'2: eﬁ;:ﬂ'gen{ élggné fs% ?lé%cg cog]gmunication

communi cat'i on uXilrary passageway

withehb Hbnidife cﬁﬁﬁg ga?ﬁ&g&wﬁl @55 RF Shd Bkt a8DrptivE@ement (81). On the

regeneration exchanger (72) is placed,
otlet Bsid iid Sdcbivd Lpped floov paseapea5PRSbithé@on the upper siéabf the second
flow 25 passage (57). The regeneration heat exchanger
ad{ori@)vei slediempa@2) amdcls ihefluid t mmpnisatidnaceath [thee hugtidigy control
| evel of height substantially corresponding to_that_ of
passhgewdyr §F) ahtheseendrdsampsine B%FY\Pét (28 ne hiresseegnd layger flow passage

(SBHOTHLOF GHTDNT e bl DY TEoTh PEGHHCSBEH A 9 Gign Muid

assa 57), i.s_heat by heat_ exchangge Wrth h :
coffEtop sy MG, Bur b ShENTIEs) i e NRALH dsorprive
ele%.]e ﬁzssage (57) and the first lower flow passage

5%\{, n inside first shutter (61) is provided. On the

[ooroher  raodentas fﬁmpﬁis‘siiéé 8 iPRIMEE BetvitRn QRN Fifskladédrpive element
passage (57) and the second | ower flow passage (56),

(8B naridndiedgecond adsorptive element (82) and is in fluid communication with the

auxiliary passageway (86) of each of the adsorptive elements (81, 82). The regeneration

heat exchanger (72) is placed, substantially in a horizontal position, in the central flow

passage (57). The regeneration heat exchanger (72) is disposed such that its top surface

Hes at a level of height substantially corresponding to that of the first and second

adsorptive elements (81, 82). The regeneration heat exchanger (72) is configured so that
a stream of air flowing through the central flow passage (57) is heated by heat exchange

with heated water.
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g sideppetitiaeplaedA® sitwatsdrdigrentde mﬁ#ﬁSt%ﬂSP VGie

second shutter (62) is provided. Both the inside first
shutter (61) and the inside second 5 shutter (62) are
constructed, such that they can freely be placed in
the open or closed state. [0081] As a partition
between the first flow passa®f (51) and the first
| ower flow passage (54), an outside first shutter
[00§®3) i @E@iﬁtl@ﬁd)et\ﬁcntthe corthed rfldvapaksages(59) pad the firsh lower flow
bet ween t second fl ow passage (52) and the second
pastagwe(54)f lanvingids $iag sh(66) (61pis puviiede Opdbonthes hand,eas a partition
(64) is provided. Both the outside first shutter (63)
betweat thasenalsare pgsc@gmeﬁ'f)_@n@m seepnq et fjoav passage (56), an inside
constructed such tha y

secqbaER () it PES U o, ep%%%%{ﬁ?sﬁfﬁlnﬁ%% TR HEtelifide second
shu%ﬁrg@gﬁ%retcsé%tpugteﬁ q,ulcﬁ g}ﬁa% I;;Ln Iﬁiealﬁztbrefyg u e{h(erflg?nl%r closed state.

"[008 gc on dAéJ ?%%Hltﬁdnggétwgglﬁ BB %ﬁ)w ?& gﬂéjn i E: ﬁésg Mwer flow

i'rd upper
pasEd%@rI @f ah RBEIORRDEMARY (63 is %ﬂowded ) Orﬁthethl@éﬂHﬂiﬂd ¥ 4 Partition
a respectlve openi ng/ cl osi'ng shutter, in other wor d
bet®aGhthe Redinddldve pasteCER] Wﬂﬁ&e&ﬁad&ﬁw&ﬂﬂb@ 1aeabl(36)pfin outside
freely being placed in the open or closed state.
secDERterT (6d) i prshdetbpeBothﬁkyhd}utsnpie first gh@t28)63)sand the outsnde second
positioned at the upper side of a part of the rig
shugten§4pateconstomteg) ach ﬂq@ @i)eYsﬁatl lﬂ@pbdaeddwéémheme@ 33 tlosed state

first adsorpt
[Oog:z;ﬂenl ngj’/”é’P%g'P h’\é r@ﬁbf‘ tiop ﬁ@tmg @relfpgr& UpRey, Kight opening (23),

a fiﬁsg S%VC él}%,s(%?g Bétﬁg g@ek%ﬁé@fpﬁg %%gt e%nggﬁtss h?e sdcohd lower right
opeRfi aﬁ‘@g)tbﬂﬁcpﬁﬁ) %Rﬁ %JeHJn% IB&C%EIHBP gRbd 9pkndses, 24, ) is

ther wer “ri ght opening (24) 1s

propﬂ%t\bvﬁﬂeﬁ @ipekm ob@;’ﬁﬁ%cﬁ)lsﬁ‘l g Stut@r,PaY bttt \tvbﬁl eh@hitopening is
de partition plate ) situated adjacent to the

corﬁilgnﬁﬂ soad sobtdpuble @f ﬁﬁe]lytbe{r%]p)laced\m thetdpen or closed state.
openi ng/ cl osing shutter of the first | ower right
[ooab]e nThe fitR 4ippérsright speaing (2P He poptenast aétﬂ@,e uppes sfderafta part of the
| oner flow passage.(54). and the | ower ht flow
lapegh @) When

oS S ehSHEE T SRR L PGP e s

the rfﬁgthﬁ g\gavsp géstgé t é%?tﬂ% ﬁf&}é—%htt %Wg s@éj%ea(%%%oﬁﬁ into fluid
corﬁ?rﬂﬁﬁ‘ibﬁ% | d6h %fhgf't efheOfirst Rfve? SEANG Pé‘rﬂﬁ@ 24) {9Hositioned at the

opening (25) is placed in the opeh state, the second

lowepRete &f Q\épaﬂacﬁﬂ@engtﬁss)ld@Pmmbﬁ plp ROy sighited hdjacent to the first
passage (65) come 1nto fluid comunication with each

adsotpttiee . eldihents 19nd Wienether bpsvingiglesing gh(28) of sheﬁrst lower right
positioned at the |ower side of a part of the rj

Opesﬁnge(?ﬁiws placeshinptha toper 3Bje, she fent deverdilaw Passage 65‘3 rad the lower
second adsorgtlve el egent

Al prpseged€Pheprainta féwd&fmgﬁéﬁ@ggg ?Vé&hq%%/éﬁh% ght
008%@2: n?lileg%gé%igxggé %(ég pe?untgh@S)oi% posi 1tc:vr611c'=5c[3 at tflg Spﬁe?%?cﬂq)f a part of
the right side partition plate (20) situated adjacent to the second adsorptive element (82).
When the opening/closing shutter of the second upper right opening (25) is placed in the

open state, the second upper flow passage (55) and the upper right flow passage (65) come

“into fluid communication with each other. The second lower right opening (26) is
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and the lower right flow passage (66) conme into fluid
comruni cation with each other. 5 [0085] The third
upper right opening (27) is forned between the first
upper right opening (23) and the second upper right
openi ng (25). The third uppel?right opening (27) is
positioned at the upper side of a part of the right

positiciRd Ra e Ibivensipk af & ph OF tisl dighatskid pastitjoagaate (20) ditvated adjacent
regenerati on heat exchanger (72). Provided around the

to thkiseebndpgizorptive letemenp ¢8%)ng WH2H)the epening/glosingistiutter of the second
partition wall (29). A right side air introducing path

lowes 9)ght nperdng K26)ds peedii dietapsn state; Hhe reeone hewen 19w gagsage (S6)
assage (57). is partitjon-formed. between the righ

ancsthg dowrright hew Reesage (q6) gpms ifo divid conyRpnisatpg yith et ogher

o] R Nt S S R AP o
onf T RS A LRICBAREEES. (6 bt s s 7

. r i [ - B e . d
B8l i, Sngee 4 i, e, o s

adjhdr@it ke ite BpdRraRm! hdat Bfchph@ §71)30Prafideddarbinids theubfré rupper right
| eft opening (33), a first lower left opening (34), a

opate(2Y) ppeight sitle pagiziohngall @9)., A rightsidd airawepducdig path (69) in

opening (36), and a third upper left opening (37).
fluaemfinichtitare withahe nepsral W Bassage (57) iis pptisondemned petween the

. a respective opening/closi, shutter, in o r rd . .
rightagifle gpEiticAPlrte @Bhand W&%&%PW%&%@& Tl right side air
. freely bei pl.aced in the.open.or cl.o . St .
intio§GaY Pte 9 PURSE st Pett o BBy 9BFF < hBles, Fmhe vever

: alb ) EF :S| : 3 el oli 1 1 [ 1 ggag
ng%ttd rel F%ﬁgcpfﬁé’t’ ’eﬂl? étg% nglﬂt&ﬁ‘ a%é‘ B aa?%g kelﬁ{ 1&% t(l)x% tlﬁ‘gerf Iil%hst tﬂOW passage

6AIRBLE! I DpEhiRRBPhe (Bhi sid¥iRRrubfer-ARRIINNIAE! Q287
((ghuttgﬁ ofptheg?irgtﬁip%er Ie{tbggeningn?gs) ﬁg Elaced
[0086] t heFepea iattad Rft sidieparfitidsplateqPey ark ladivspaygeaisdt (fEdjng (33), a

and the upper left flow passage (67) cone into fluid )
first bowerrieft aperong (@4)ha smond uppee left Tpemirg (38). al seernd lowfer left opening
opening (34) is positioned at the 25 | ower sjide o

f |

(36l iREPFLRA perias §4DL | EegnopihareonesdEs Gt ed is provided

i oG PR p & HURER P Bher Rk PR PPyl qoBfgLted so as to
' 0 sl ' te, the first

be PRERIC Y kA e BT hd hch I RREDsaRR 1 (1E 1T TS

| [od(?ﬁz ?Ifih@ [f%%g%)f&qgﬁ o'ggﬁiﬂ gisz i Do RBRA LERE iuﬁﬁervﬂii&ergfea_aﬁalﬁt of the left

The Seco pper left openinhg (35) i's

side QaititioAnaste 3B0Y HRattARRfacshtds the fisst RAsdrpfe A8mEMES(SIRT tWhen the

side partition plate (30) situated adjacent to the
opatingeldsiagd shutpdriof ehefismapper (&2 ppeniiih @8) tihplaced in the open state, the

openi ng/ cl osing shutter of the second upper |eft ) )
firss peppien glavd Ppssage ({53 end ithe tupper byfedlost apssage (e7seeppdnto fluid

upper flow passage (55) and the upper left flow .
corggglgg:@‘goq 3\7;&1 gqgﬁgothér. he first lower I?e’:)ft open?ng (31) is positioned at the
lower side of a part of the left side partition plate (30) situated adjacent to the first
adsorptive element (81). When the opening/closing shutter of the first lower left opening
(34) is placed in the open state, the first lower flow passage (54) and the lower left flow
passage (68) come into fluid communication with each other,

[0088] The second upper left opening (35) is positioned at the upper side of a part of
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into fluid comuni cation with each other. The second
| ower left opening (36) is 5 positioned at the | ower
side of a part of the left side partition plate (30)
situated adjacent to the second adsorptive el enent
(82). When the opening/cl osi2r$g shutter of the second
| ower left opening (36) is placed in the open state

the ]geﬁ*@sia@ia@fﬂi@iohqmg (BOYoMtpRE saliyeef56) tharsdcondrrslsomiiue cleatent (82).

I ow passage (68) come into fluid comunication _V\n'?&h d in the
Whente sfchiig/cléHNBHutiEhef the sedonch peper|left wp@peg.(@ s Pryced n
is formed between the first upper |eft qg@ |g\$ 10 come
ope 38)c, dreetbus] PN pAsEsEs] (P AR URBET (85 flowTpRsSass; (67
upper |eft opening (37) is positioned at th : .
intos Fluisl eemmupigation fwitheatlyather qd hp 556719 i%WépH getfg%?%?g (36) 1s
situate dj acent to t regener at i t ? ;
pos{ipp§d aiihe G g ATt R R e g o R O 1ARdaljacent o
37) Js, a.left side I it b : ind sheftér. oS klde d
the S:TF?gf’idni“?S%’Jlé’Fnegle%%‘?‘h(s?30)‘”.}1%‘9??%%&“8%% sing. shthér. of hsmnd
theac ! ies tHeaktdridi lowef fowpedssage (56) an
IOWBQ{%&‘B"?%B{“%"@(;@@%?%g‘aglgr‘) iétYi)stgn plate 15 (gO) gﬁg t he
the 183 dr 18t ABwRALE (68% colelinto INd cormauhiestionswigle eaghrother.
I ntroducing path (70) wthin the left side partitio .
[00?%17; TROMhirduppsolefitopeniing ¢t 18 domsddretweshtthe Fﬁéihuﬁa‘éfslﬁ Qpening

but it isin fluid conmunication with t&e | ower

(33) efntl the osecpad spger (BB PPerind E3M- t @eo‘@g iwe&le PRI 37) is
i de | / - titi | at.e (38).. 9 .

postiumed phthe upBrHaE B pHLoLRa LGS Rty bR AU piblep adjacent o
f th i 10), jmn€. ip. 2 : .

SR HBin e EEOER FOgRE Aok o7 i

he space

atdtadbarall vonRgst il i | i Qerb ML i Ruidv@mmunication
axeg‘aﬁl? PEBHOD |¥va 18§§ &Qﬁ%gie B Qe bl ﬁﬁg}&ﬁl@@ﬂﬁx mmur

S/(40) Which are no ed centrally in ,

i fstR raRAkasfoméd béttvea te lspaidie parmdtion plate
Wltialqﬁ%lp%ﬂ%?glgvﬁggg%ggc(onj;t iptiﬁte an air discharge chamber .
(3094R tRNER AePaktitsosppaly (3ohariier left4R)e, air ipgpdusing patly (70) within the

0091] The air discharge chanber (411) isin fl uig@ but it is i
lefc sitepaititiahi veall @M s isokatedofiom the gipper 28 HQvpREAAES , but 1t 1s 1n

(65) as well as in fluid _conmmunicati Wi t n out doo
flugpenremuhicatiaghwith dheajopver éﬁffsﬂwarpg%sa%@ﬁ‘é““t@é%e e gi gf the left
_di scharge chanber ;41@#&'5 provided with an air
sidgileweramper-patgHon pige air discharge fan (96) is to
iver,ajr. to be.tr t 01 0L 5] 1 FASGY tHeltasivg 110, i.c.,
[O@i ai ﬁ\leai, &ehs_zfra egfgggé%ﬁﬁ&eﬁ%éjfttF%gg%%)foth gi r suppl )g{m )
th Cﬁ%!:‘?g dh the i Bt gieéTH’f'meCcasihg 10)} fshiebéribedpp@he ket is laterally
ef_ow passage ()7 as well as in fl u[d comuni cation
patitioRe@hth BEOOEpas RASEWI FaRtitin ilites ¢40) whinhpiry mooptsdicegtrally in the
(14). The air "supply chanber (42) is provided wth an .
spidel  SHaploy tharsph@S)a righe sidai spasuppd y fefinsidospages ceptitute an air
deliver air to be treated into the_roomthrough the
disvhargs epahler (41) and an air supply chamber (42), respectively.

[0091] The air discharge chamber (41) is in fluid communication with the upper right

flow passage (65) as well as in fluid communication with an outdoor space through the air
discharge opening (16). The air discharge chamber (41) is provided with an air discharge
fan (96). The air discharge fan (96) is to deliver air to be treated to outside the room
through the air discharge opening (16).

[0092] The air supply chamber (42) is in communication with the upper left flow
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-3(B3 |iBustntes (1B flowhif & atreassoindhaisecoptrapgratiope glin

opening (14). 5 RUNNI NG OPERATI ON [ 0093] Next, the
runni ng operation of the above-described humdity
control device (1) is described. The hum dity control
device (1) takes in a first air streamwhich is a
first process-air stream arf? a second air stream
which is a second process-air streamand its
pasSARE (67) iad el ek 86 tluMedoynrswiitatioa svitieanindnorespace through the air supply
dehum di fication operating node and a 10
opehingi(th)f i Tht ianrsupplgchamber (#d)1le providediwithiapmir supely fan (95).  The
hum dity control device (1) alternately performs a |,
air Supplt fop@SAtis 6n daliverapis e bhdreaisarinto te TopHedEOYghothe air supply
different operation will be described later), thereby
opepigg&bhk i nuousl y provide dehumidification or

BROBERAIEN,: [oa’s) o of oepracaton of he - O

or ati . i Ficati.on: i e dovics (1
R8T NP A BRI e RS Racice
is défﬁrri%éﬁ'.s T b idfit?rrc%htrgp&’éﬁée' 61? talfek G la€firs34iBstream which is a first
ITTustrates the flow of air streans in the second
pro@ReaA @A dnd 4 B&ohil gt steper whichris assechid ptocedsraisstraaanand its
passes through the humdity control passageway (85) of
opetdtionf iselsdtivalis amptchese besveement d¢@iidifration t ererftings magder and a
streamis dehumdified, after which the first air
hunsitlifisation speratimpirode. i b aslditin, e humidity: satsl Agyics, fhcpltemately
a second air streamis heated in the 20 regeneration .
perfjent 2oeh QPYBROR 99 & STHICORTIon (e Jue AR ORyR il be
sses _through the .. auxiliary., p . : :
s TaBeERY 14 EupBiibin PR RARAREIEH R EP hublaifion.
condyAdSof Pl v &8l (P | ii&e s $eePREpldhdtion of th
[Ogg@r earﬁ'ﬁgég%géﬁc%r%ggﬁrﬁﬁlg hlj%)lc 't 5%?%‘8nt [ ol pasjs‘ij%gevvf;);/l o e
opef&idh dahn%&l?e SonRnl fisdRArptiaviag @lodgent (82), thereby
regenerating the second adsorptive elenment (82). On

[0005le OtHigiire B{AY illisrates ehs Boondf apestredamoin the fiist eperafion. Figure
25 streamis dehumdified in the second adsor%}ei ve

dirstsoperation, a
the first adsorptive elenent (81). Mre s i ficall .
Frshat e psecs Bk he CUGHFPOITPR BsavaBwa) TR0 i GRSt Adsorptive

rel easi ng noisture.tq the. or pLiV e .
clemgi(B) pheredbn it T s denompie AR TR e Byt 3f soeam is
ipto.the.ro OnALhg O d d H iShesaiMin th
supplie® B piec i 2holsr hUE BRRLC Roqfc sl | in the
i . erefer@fler, 38e sddRASHE Schnpsisses through the
regés]l%r?%g?ln F%t:éggﬁnahgl&g(c?gr ged to 1cr)ut'?éisde the room !p[ 0096] -g
auxENHry Neisidpewhy BeY bi €t k@BndpAsabiing chattet (82)s ebaeldy heating the
stream humdified as a result of absorbing noisture .
sechbndadsohgiveddanet i(82). eThergnle e80nd 82 ptredns passppihraighithe bumidity
t he room .
control passageway (85) of the second adsorptive element (82), thereby regenerating the

second adsorptive element (82). On the other hand, in the second operation, a first air
stream is dehumidified in the second adsorptive element (82) while a second air stream

regenerates the first adsorptive element (81). More specifically, a first air stream is

dehumidified as a result of releasing moisture to the adsorptive element (81, 82). Then,

the dehumidified first air stream is supplied into the room. On the other hand, a second

air stream regenerates the adsorptive element (81, 82) by absorbing moisture therefrom.
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On the other hand, a first air streamrel eases
noi sture to the adsorptive elenent (81, 82). 5 The
first air streamis then discharged to outside the
room [0097] Although Figures 3(A) and 3(B) show
exanples in which a first ai B0streamand a second air
stream fl ow t hrough the hum dity control passageway
Thé Szpndhir ededin Of théhéiscladgdnpoigleehersont. s (81, 82) in
the sane direction, it may be arranged such that a
[0006} st Buring therheamdifingion apetating nxide, s secoadrpiristyeam Ninonidified as a
the hum dity control passageway (85) in 10 opposite
resdit pEehsodrieg mokstise Frem t%ela@@r@twei eleyperd (3L, 82 e shpligd fnto the room.

Onfhh S PO CRUTLE LA SLLY, 0 EUCEPLES B BLOKSE o1, .
ol eGP g R Lo e 1

UM Tt ) . . ,
B0 AT ShCREOAT ) S LORA i g i o

a sb@&hd(ApPktrésn flow ﬁﬁbﬁg@ﬂﬁ%un‘ﬁﬁftﬁic@ﬁtrﬁi paskdgivaR (88 bf eadh of the

ailr streamis taken, through the outdoor side suction

| adsopRiVietferhekity (81, B2 Yin! the sdros\Biredtioghit nidyobk predpadeudiobt a first air

within the casing (10), as shown in Figures 4 and 5.

stré@m e aotekend handreamhBow tthewugh rthelhsoidityg eorftenh pagBewsy (85) in
activated, roomair (RA) as a second air streamis

oppasite diregtins.igptier svoardrabbist andie sergrad piFrega Alomycquatpycurrently, as

ind%cg:%q%nég?‘?@;gr\lﬂggelt 88@@{ lcq? 1g§1§%}s($1?gﬁ ’(aGi?ngV\%ljiyhicgnttro € device of the
cofif st bire YR BRERR 1A e REROEeplsihe bl invention
Dﬁ&%vmﬂilcgﬁléﬁ%]k]ﬁﬁkfﬁ]@m@by s given to a stream of

rough t

alr ow ng t e regeneration heat exchanger
[0008F) . i R deRERATHG@Noh GpeRkindSmENg Wihé thd e upBlyAfan (95) is
and Figure 4, in a first operation, the process of 25
acthdedl phtsida afrc@ik)sas o fitdnairfstreah iadsenpthrovghahe wetidbosf 8idy suction
and the process of regeneration occurs in the second .
opendie (5 into Biecdwnat rigB2flow Ipassag €66)vwithin the pasing (K0 ast shown in
operation, air is dehumdifjed in the

fi .
FIghisch 14 e QR Biwanber (g1, i thair SsBBe fn GF) rigtivated, room air
RAEEh Son AL e & T, Aoyl (b ook PG Spappicperins () o the
lo%@éfggé’%&)@ss&gggﬁé b?\{ltélﬁﬂ Jhg\e@srin%gl%?t 31 opening (24) and

opent 25) enter the open

-[00RbRt © MR ARt in BEBIRLAEIRENRN BRGRINE Inddé3 hedfd Wtk flows

are placed in the closed state. In this state, the
thrbighsthe te@¥¥RfrationOhdat @RENANEE (72%) whrt®Wshd hetit (bf the heated water is

communi cation between the | ower right flow passage
given to a stream of air flowing through the regeneration heat exchanger (72).
FIRST OPERATION
{0100] As shown in Figure 3(A) and Figure 4, in a first operation, the process of
adsorption occurs in the first adsorptive element (81) and the process of regeneration
occurs in the second adsorptive element (82). In other words, in the first operation, air is
dehumidified in the first adsorptive element (81) and the adsorbent of the second

adsorptive element (82) is regenerated.

[0101] As shown in Figure 4, in the right side partition plate (20), the first lower right
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(66) and the first |ower flow passage (54), and the
second upper right opening (25) allows 5 fluid

comuni cati on between the second upper flow passage
(55) and the upper right flow passage (65). [0102] On
the other hand, in the |eft3djde partition plate (30),
the first upper left opening (33) and the third upper

_opehifif t(2apand nge (Scbhdewiper righe opgrng 25t entwhiticeopemestate while the

remai ning other openings (34, 35 36) are placed in
rembiningodtharanpesings €3, 26, 1Miase Moceddn thenelogedstate. uJpdhis state, the first
10 openi ng i37) all ows fluid comunication bet vvegn t he
loweright opetting 124 wllps &akeonmpynisaiignihsbvecadhs Jogyer Figh flow passage
passage (57) through th eft side air_introducin
(GOmiog Ty Tabemom PREHL . arlate fispfd b Hal ik 29) allows
.and the.fj.rst upper |eft .openi ' .
i mimipicatio heBBE ek PR B ke g edlfher right flow
nd the upper left flow passage 167). 6 Fe r "k
<W”%%§g§§'The inside first shutter (61), the inside
con beer h8Rd,. inahe [ER&iRUp&tieen fplits t(30)] She Hiwstt wpper left
[01?%3) S%I?lg?g the closed state \l/\lni Fe 1on tphe cgt her hand o
opehih@ (33) MiddRe §RLORDes et dpeningG3]) dnser thd ependstate while tipeemaining
state. This state allows fluid conmunication between
othéripesiago (M, B5,R6) apraplacegen (EXlomddtatithe Indkis sate, Bigethird upper left

fl ow passage_ (56) through the outside se& d shutter

opefing)(37) Dloow] flvid romgmnigationsbetwaen thedwusr lefidio™ prssaes (af) and the

cenil oy SR 5008 o] SO e St ) Gin e e i
' 4) . I h j j icati

perhih aftde COM i s 1T PhRD I Sprbe {30, dhis £5d Ehphiication

o fLrSh @ . i T
mwgéé,:%a g\'ﬁﬁ%@g@ﬂop&t&%‘gﬁ{rsm th&8p i 0TI paQBke {m%.l

P I'Tst adsorptive elenent (81).
[016% | Norfeh@sifié vét ShirRd %12; {he ikxide weénd stmeer @), and the outside first
passageway (85) of the first adsorptive elenent (81), )
shuwer @B) wapoths cloaed stateachileront the ofhier Banddhe ogtsidesesaadshutter (64) is
adsorbed on the adsorbent 25 of the first adsorptive
plagsidamei ogedlstate ThEhiS istat alkovys fiuid cammunirgtion Berwier the; ssgond flow

inthe first adsorptive elenment (81), flows into the
paspage<(52)psb ther Jegonds loweea dlow Bagage @%béﬁrowf{ e ft‘#éct‘e secorid shutter

entrance into the first upper flow passage (53), the
(64}chunidified first air streamflows into the upper

[()1Q§thni Tn ?#’g%ﬁf&?e‘%ﬁlé%% i f'oath{: ?kgw%:rgg}:t ﬂé&pﬁésség%f(ﬁsﬁ)f, flows into the

rearter, air streamTl ows
first IvPert fiGw Habsapt RPA)Yvig HBEERS: 164D rightf dhireh@4Rnt Aaalke shown in
rS32 ier{to tﬁdg Szflllér qu)p\E)lI y chamber (4%})&, Iﬁi}le fI@rSt air _
Fightd S@I) herSthp Rhir@stel infootht Hstrlowsr Aow fidsengai(54), shephisy air stream
opening (14) by the air supply fan (95). .
flows into the humidity control passageway (85) of the first adsorptive element (81).

During the flow through the humidity control passageway (85) of the first adsorptive

_element (81), water vapors contained in the first air stream are adsorbed on the adsorbent

of the first adsorptive element (81). The first air stream, thus dehumidified in the first
adsorptive element (81), flows into the first upper flow passage (53).

[0105] After the entrance into the first upper flow passage (53), the dehumidified first
air stream flows into the upper left flow passage (67) via the first upper left opening (33).

Thereafter, the first air stream flows into the air supply chamber (42). After the entrance
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[0106] Meanwhile, a second air stream taken into the
| ower left flow passage (68), flows, through the left
side air introducing path (70) within the left side
partition wall (39) 5 and then through the third
upper | eft opening (37), i nt®the central fl ow passage
(57). The second air streamis heated while fl ow ng

intél M WREEHpYy Einetes 42D eher fagesie satdnots supplied énte lizngem via the air
(72). Thereafter, the second air streamis passed

suﬂpl}r@mlhgt(hé)btgubhielaira;npply;fas@égeway (86) of the second

adsorptive el enent (82). After_ the passage through the
[0186ki | | Mesnyaibs ageernd aisiream. aken Hie dhloxies deipdloyepassage (68),

PICK - INEAME R SR R e

e DG S B AR 7 B A BB . e

he "second” al

sec%tg{% o I ?g %&gﬂlﬂl&’ ﬂgg%‘%g owhRsraf @Erghéﬁf theD Fgg%{gcl:zrslt.ion heat

sageway  ( e se adsor pt’i ve el emrent
exdlﬁn% e{ﬁzm %Ex%aﬁé}[‘ttﬁ@lse&ﬁﬁs apenadn( 89 )pasdehethasiadr Bentuxiliary
I's heated by the second air streamand, as a result,

paddBleStayV@BYP LS R ScORS aliddestiver demeia82)ls cifranthe passage thepugh the
15 words, the adsorbent of the second adsorptive .
ausilienvepdssdg8Rhy i(86)r eftytan exeeadreldadsTiptivevslameny (B2) shejessond el stream
fromthe adsorbent flow, together with the second air
flogsitarthe sevond flhw passago k3R)upisess thrangh she epgging efgihe outside second
[0107]. After the entrance.into,the second.upper flow .
shuies §6de ands By thie the SBHAT APVEr A0 SEVFEY U | A1 Syoad air stream

B o BRGS0 P800 s
eleﬁleﬁ‘lg ?g%)];] le'ﬁﬁﬁ‘{e' ﬁﬁn%dft? %oﬂﬂr&h}gds%"gla%ﬁ R8N WD LAsoftfth) is heated by the

rance into t alr di scharge chanber

sedofidair M SHEORD rRivlt, Hat @b aftl Gabded Sebni theadsabete. In other
the roomvia the air discharge opening (16) by the air

woilllss aha b rben of I secORCAIELPRERAEREN [§2)(8|regemertrsivn The water
in Figure 3(B) and Figure 5, contrary to the )

vapdre \desatbed fioke thef adsetbent Sowptagathen with thezsesendopig stream, into the
operation, the process of adsorption occurs in the

seennd appeTdtyy pasasedS3k] enent (82) and the process of

egeneragti on occurs i he first adsorptiy I :
ol B ifer 36 Enta? del® i et bntieoR kel (S The second air
dehum di.f.i inth i (BR) ino (25).
suit g 1aig 0 bt RERCEREBR - REFRERL R, o CoRT B R} oppine (29
THefbaftEY TRE S LA ajirl QAR 16%s SNOVWHe lalt dikeHaf® Shaniber (41D, After the
right "side partition plate (20), the first upper right _
en@ance into the air discharge chamber (41), the second air stream is discharged to outside
the room via the air discharge opening (16) by the air discharge fan (96).
SECOND OPERATION
[0108] As shown in Figure 3(B) and Figure 5, contrary to the above-described first

operation, in a second operation, the process of adsorption occurs in the second adsorptive

element (82) and the process of regeneration occurs in the first adsorptive clement (81).

In other words, in the second operation, air is dehumidified in the second adsorptive

element (82) and the adsorbent of the first adsorptive element (81) is regenerated.

[0109] As shown in Figure 5, in the right side partition plate (20), the first upper right
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opening (23) and the second | ower right opening (26)

enter the open state while the renaining other

openi ngs (24, 25, 27) are placed in the closed state.

In this state, the first upper right opening (23)

allows fluid communication ween the first upper

fl ow passage (53) and the upper right flow passage
opeafp) (23nnddtthe ssem@nibwedwight rdpghing a@RéNiengr (&6 ppal Istaves while the

fluid conmuni cation between the | ower right flow
rempisisngther @Eningn 24, 25, 2Bcon plabalvarthé tlosed giatss aljethissGyte, the first

[0110] In the left side partition EI ate &%Ot) t he
uppsetishiconepivar(23)egliowsfind sempmmication between thei frgt wipse flow passage

| ef ' 7 while the.
T
fuig S ieEoR b 1 loWeP gty e piiect (6] et B Sheond i wer flow

| eft flow passage (68) and the central flow
pas%a%g%@é (57) through the left side air introducing

[01P&t h (4 Qe Wit i pdrhiBoh Blate £I05QNOEdONH DBer Mﬁ'dpel '%Iggss) and the

and the second upper left opening (35) allows flu

' third lieftaipefing (BT)WaRdt thé epers aaterwhilephe rethhioingprlsaragenings (33,

(55) and the upper left flow passage (67). [0111] The,
34,i36@ i atle pldaced tin shaitlosed ¢Gl) , In Hissistede,dbe shird ngpehlsfit epening (37)

(62), and the outside 15 second shutter (%& ent er
allopysefluidl somenunication kifween de lower lefthdow massase (68) sud hegrentral flow

first_shutter (63).]js.placed.n the en.state .This ..
pasiags (5 IO 1 IRy SEdsHE HICIRPBR Pk D8 VRS e oGy e partiion
I age 1) and.the .fi Qwery. f :
wall (5. SRR Sechl bbafch olShib L AifYF ptd QUBRETERYR feroen the
cackd hwSia s .l o [ flow
secptd el by s ST ) A I il o e €T o
[01PAS S adfhe(ite irst §Hiftes @EQNthe! PR sebaHa sUpEN(6D), a@b)the outside
As al so shown in Figure 3(B), after the entrance into
sechitbslagien (6#) leatwe the tlovedpasts adele (dmbhe otlee hand e @itside first shutter
streamflows into the humdity control passageway (85)
(63pis plaecdsiesbn dpeandgtatept This stateatbows fiyidommmyri¢atignitigeveen the first
flow through the humidity control passagewa (8%%
flowenagsage 4pbrand e sl leeer e prssage @) Mrpual fhe aRrdie first shutter

63gdsorbed on the adsorbent of the second adsorptive 25
(63} enent (82). The first air stream thus dehum dified

018, S T o O, 82

secEit [RRE SlopRsddAq 565 ¢ianke SRBRA 1&&&\%@%@%?% {36)) . AkRBo shown
dehumdified first  air streamflows into the upper

in Fighie 3(BONaR@sHagatrhfics)in thet deeosk g flppeassagd (56), the first air
opening (35). Thereafter, the first air streamflows

streant Bowhentaithe sumidity cohtastipessagd®yy (3F)tod1the hesoBd adsorptive element
(82). During the flow through the humidity control passageway (85), water vapors
contained in the first air stream are adsorbed on the adsorbent of the second adsorptive
element (82). The first air stream, thus dehumidified in the second adsorptive element
(82), flows into the second upper flow passage (55).

[0113] After the entrance into the second upper flow passage (55), the dehumidified

first air stream flows into the upper left flow passage (67) via the second upper left opening

(35). Thereafter, the first air stream flows into the air supply chamber (42). After the
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entrance into the air supply chanber (42), the first
air streamis supplied into the roomvia the air
supply opening (14) by the air supply fan (95). [0114]
On the other hand, a second air stream taken into the
| oner left flow passage (68P4 flows, through the |eft
side air introducing path (70) within the left side

entRAES irftd e ALddpplyPcHagiher @429, thé Gifst tabhi g ié BgppliBd firflo the room via
upper |l eft opening (37), into the central flow passage

the @r&Gupplyhpesiag ¢t} byithe sit sgpy faa (PBat ed while fl owi ng
downwar dly through the regeneration heat exchanger

[014#R) . Ohéhrectherchand: heeend @irdstigam, ke anto jthe [vaees deft flow passage
t hrough the auxiliary _passagewa 86) .of the first .
(68 iy throeghathe fafhside airjntrodueiag P@ﬁle(gﬂwsth@éhﬁ ﬁrﬂﬁ&%ﬁlﬂ%ﬂn wall
uxi L1 ar ssa y (86).0of the fjrst adsorptiyve
(393 padiiep gyt BB Lpbrdba Rpering e o Soutt o phsoee (67)
first.flo ass ) e ' .

Th sSh el BT BERed b APRLSE Sob df ARl ARnARE B lflerilion et
| r a 4)- S [ e 15
e T Ay AN IR e iy s 5 Bl o o auitiary
pasBARSAYEWBY of Ghe MRt Aderpiive leElao@Ry.i V& #@epHss{g8lthrough the

Inthe humdity control passageway (85), the
andligo massapewsy (B6RbdLthe dirsttddeorpadeocldmant (83), tikasecantlair ageam flows
a result, water vapors are desorbed fromthe

intaths diristefiaw phssagst (3¢, pasnesl throughethe dpenine of the foutsletfirst shutter (63),
first adsorptive elenment (81) is regenerated. The

and,Jews inje thsy Brstloavsy flow paseaget(Rd).  ddbes Seerdraly stesgm passes upwardly

ot Pl LR T A BB, 0 e

NNy o) 1L Alsyfl 0 Ik a
a5 e e R Bl O BRI ARy LB SRS P i .o
a réshR, Whr fv%ﬂ&§ atdRREErbEd Gidtn BREALABerft23]n othdNRORA! #Rradsorbent of

the second air streamflows into the air discharge

theCi@ima@dorfitiik) elebhite(81Y he redneratedanThe iviiter Vdpdraidésorbed from the
di schar ge chanber %41), the second air streamis
adsditeahfAogadgétherovitlsihd aecand airrstroamyingo thh dirstiuppeti fhvhpasgage (53).
openi ng (16) by the air discharge fan (96353 )
[Olﬂ-E]M DI zgﬁmhp enfrare Ry thefinopprqrdlors passage (98), the second air stream

oy g910i theaBpney R T FGIade. G5} FOR)e AEx ORGSRl JpFiing (23).
ToSEERe et B e P (5 TP bt cfRPETH Aser e
Y5 LA G KBS S
e g D (R e S} (W hi m ¢ he

HUMBIFIC ATION OPRRAIIING REDRdoor side suction openi ng
(13). [0117] In addition, in the humdification

‘[01bpler atlnrthe hodiljfidatiah egeratin@mofie.ovisentthe o ghpEs fan (95) is activated,

outside air (OA) as a second air stream is taken into the lower right flow passage (66)
within the casing (10) through the outdoor side suction opening (15), as shown in Figures 6
and 7. On the other hand, when the air discharge fan (96) is activated, room air (RA) as a
first air stream is taken into the lower left flow passage (68) within the casing (10) through
the indoor side suction opening (13).

[0117] In addition, in the humidification operating mode, heated water flows through
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: [0148] at e A2 FeFiepres3(Adppth Figughp, img

the regenerati on heat exchanger (72), whereby the heat
of the heated water is given to a streamof air

fl ow ng through the regenerati on heat exchanger (72).
FI RST OPERATI ON [0118] As shown in Figure 3(A) and
Figure 6, in a first operatidn, the process of 5
adsorption occurs in the first adsorptive el enent (81)

the ﬁéggnérﬁl%lpﬁéh@ %ﬁéha@éerr(gg;; Neteadtyothe HREICHN the iHeatel avaeciomiven to a
a

sorptive el enent ( . In other words, in the first

streqif f ailr iflowingdhkough thénegemtirdtioncheanexchengse ()d adsor pti ve

el emrent (82) and water vapors are adsorbed on the
FIRGUSHHIOATION the first adsorptive elenent (81). [0119]

As shown in Figure 6, in the right si%gﬁgartition ¢

SeAP§iatq dhe prapess o

the third uypper syight openi Th€Nter, the open .
adscgpig OGFATF dh Uhe BT CARSPIRNG it @b)e A e piopeR;BE reggneration

are placed in, th I t t i : i
oceth o e d sbigfy € sEREf B o il i th MgPfiest Bferation, air s

hun{(i’%?)&f gir'l]gﬁe% héeU&P@ %Hé’{ﬁ'ﬁﬁqvet aé?uﬂp(%&) lah@ R¥atdr! RiPoR3EE @lSorbed on the

( I rst uUpper flow passage (53), and the

adsdrB¥Rof it 4dseMtipasranat @4p) and the central flow

passage (57) conme into fluid conmunication wth each .
[01X her Ashshowghin Figre 6gintthd Hglst side partitiomplated@0), Wge fest hpper right

(69) within the right side partition wall (29) and the,
opening r @3y ppdr ther thigtt uppse righy qreming (26 Zpfer Ohe t oRenoftals, while the

hand, in the left side partition plate (30), the, first
rempii othETapenigs g S( 2 preplacadia e i Sttfﬁ%ye A e the first

uppgfxﬁéi}t%ggéﬁgk@%@@? %ngi’g enunjgr‘ }0311 l%@\lgl %itheh ?ﬂ:)eerrgégg gé\ﬂ%assage
(655534 B e LD oSt hesy bhd the2Qw! t i
(655455 i T Db it oL RS bep EyicE HREy NV paBREIAR and the

cemf(%%w g%%@%ﬁ(s-/i E&he BRE Al ohirhSticdtRwait tRW ofas 380agh the right

e second upper left opening (35) allows

-sidef Ait Erﬁrd@iﬂ?igg Hathed69y ivithirt weaipht BRlegretitivt wild €29)fandvthe third upper

passage ) and the upper left flow passage (67).
right Opé&lidg @79 i nside first shutter (61), the inside
second shutter éﬁéi” and the outside first 25 sgutter
[0123) & dhe pther an the deR sign partigan hae dBMerth et lower left
the outsi de_second, shutter, (64) i pl aced in_the en.
opegiigs B4) g EaaPBHls oF) P TSH HORT G T OBR gy Wil the
t he second fl ow sage d r the first
ey GSC R R 6% oty St PReeEiet HEERAR] LR ste, the fir
! . [ERMiod BdteBerl MeOoRe 1fONBW passage
IO%ISF%& ?IF eov%?%ig’é ggéé‘g’fgﬁfd &%lﬁ}vvs ?B#ﬁ ot hee 36 passeg
(68) and the first lower flow passage (54), and the second upper left opening (35) allows
fluid communication between the second upper flow passage (55) and the upper left flow
passage (67).
[0121] The inside first shutter (61), the inside second shutter (62), and the outside first

shutter (63) enter the closed state while on the other hand the outside second shutter (64) is

placed in the open state. This state allows fluid communication between the second flow

passage (52) and the second lower flow passage (56) through the outside second shutter

(64).

[0122] A first air stream, taken into the lower left flow passage (68), flows into the
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first lower flow passage (54) via the first lower left
opening (34). As also shown in Figure 3(A), after the
entrance into the first |ower flow passage (54), the
first air stream flows into the humdity control
passageway (85) of the first3Bdsorptive el enent (81).
During the flow through the hum dity contr ol

firsP REEROBNAYpakRBe (SHatiarthy dpar Bweonéfaiopetng 134, t Ba ilss Shown in
air stream are adsorbed on the adsorbent of the first

Figads3(AD} aftee the emteanice (18d )the Tiree lower Bow giassage (OthieHfirst air stream
dehum dified in the first adsorptive el enent (81)

flowy dwe thethumidisy cpntsel paspageway |8 phdlendest (wisyrptiyo pheapent (81).
After the entranc iné.o the first upper_flow passage . ..

Duringsthe fiqys thrpygh thsﬁlfmg iFeeanirof PRRRRSSVRY d 8% &valRs YapoLs cgpiained in
fl ow. passage 5 ia the first r right.openin

the iz iR HredBaftef o e ispitieRt ot R it P iRRIERAR GD- The

c - r :
firs o seln R MBS ERTTE B KL hase R’ by RBLY ARG into he fis
[ (&gharged to outside the roomvia the air

up%fﬂ@ﬁ?ﬁ%%ggg%ﬁﬁ ng (16) by the air discharge fan (96).

(0129124 Afdr thbenehhRrinkamd, first sgse@rmw'gasssger @3 tht FkeNair stream
into the lower right flow passage (66), flows,

flowhimtogthet dpmper iright fkivd easdape i(68) othutienfjrspatpper( 6@ht opening (23).
within the right side partition 15 wall (29) and then

Ther¢afisngthet fiest b stebanp Plowvs rintsh theo pis rdisriarge 79hambgt d4ihe After the

entq%g(g{ i&?g mfﬁ :a&gi R %ﬁ%gﬁ&%@l&%gﬁ%a}n{iﬁ altscr:}?a%gci t% outside the

oo 4 SR Ren He LY bt Ao e e BROR oy
{Ol%ﬁs Z ?Q?x}g‘%)é B0k 4 %oﬁ@ﬁpgﬁeﬁﬁ%%ﬁtih%e{hg \RPBRHoht 880 passage

passage = throug e guxiliary passagenay
(66% wOthbhieh BRGANY RS Birb¥ify fARTEI)N BRlkin thé fighe§ied Partition
O air streamflows into the second flow passage (52),
walp 299 @ad thehahghgh ke thiré nppg rivht bpening(X73,ine the cancil flow passage
shutter (64), and flows into the second | ower flow
(57pas Jhge s¢®BY . aifhetreapedenbleatéd whitee floving sdasvnyardlydthrough the
t hrough the hum dity control passageway, K (85) of the
regenesdiing kgt sxghanger @ty mekherqagiss, the geqopd affusiyegim passes through the

oS kBRSSO (0L LD RIS | SENE et e pse

e HESERER: PhRMEERAY (893 ARE TR i e LEmPE ) (e second

air gﬁ&ﬁﬁ SlLito TRE seMBhE ToVAPRsSedE9r fades’ hedligh®e opening of the

sorbent are given to the second’alr stream as a

out£i86 kdondf sk (64) hend BeABAn@ theSieck@IMdveer W Pakdagel .(56). The
The second air stream- thus humdified in the second

secautth air ptieae pebesvpval@ thrbligivthel Introidith eostealopedsagepay (85) of the
fl ow passage (55). 37

second adsorptive element (82). In the humidity control passageway (85), the adsorbent

is heated by the second air stream and, as a result, water vapors are desorbed from the

adsorbent. In other words, the adsorbent of the second adsorptive element (82) is

regenerated. The water vapors desorbed from the adsorbent are given to the second air

stream, as a result of which the second air stream is humidified. The second air stream

thus humidified in the second adsorptive element (82) flows into the second upper flow

passage (55).
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and weler varioghare alwrbasks

[0125] After the entrance into the second upper flow
passage (55), the humdified second air streamfl ows
into the upper left flow passage (67) via the second
upper left opening (35). Thereafter, the second air
streamflows into the air suB@ly chanber (42). After
the entrance into the air supply chanber (42), the
[01§§]30ndAﬁé1f thRt &R@fd ftd Lﬂ]@@'sé&ﬁd'diﬁ)@r flowt satgwsvsyl e tHighidified
ait supply opening (14) by the air supply f (é 5).
secORCENRtRRRATWOMt) QHe? Gppefdefs Hwwn phssadd (iT) emS(er) seaoi upper left
Figure 7, contrary to the first operation, in a
openfof36).o pElreatsften, the hecopd ategsanf flaws trtp thoair sagmy chamber (42).
pl ace in the second adsorptive el enent 82) and the
After beeptrangde intyida @Hamlpblw chamber (J2hdhe peponthairfsiream is supplied into
adsor ptive, el enent 2 In 10 othe i%gf?é in the
the $eQIB ep Bip BI SHPRIN; OP%‘PFg 14) by thepir Fupaly a0 (IR £ r st

Sﬁéﬂiﬁéﬁ‘&?ﬁb@”ﬁ”éf (Phe second adsor ptive of ement .
01§ Agg g\%x]ét e %B?%Lgmf tg’/gggﬂét?ar& he tﬁé e eija%on in a

pa t|t|on right ope
sechBP bp@afod, hﬁ‘e bﬂicéé%', MPRBSmplibA! Ifﬁke@ PefRE Y tl{ez:yeltoﬁf‘h@ogﬁtm element
open staté while the remaining Other openings (2
(82 4nd @) pRkessfacgshetalioh Makes Iptae dn sheafisst allgdrpthieselahaitte81). In
the 15 second upper right opening (25) allows fluid
otheownmdsj mathe cecond toperation, hedr 1spmeridified i tHel finst adsaxptiarg @lement (81)
(65) and the second ‘gper fIOMIgassage (55), .and th
padsosEnt obthg seqoad adsprptive erlwawt (82).

OBl ot b T B 5 e
g A5 B R BB By ROt e

R

secbfd hpp @7phh Ql?]e(n%@ (28hhEswd ﬂﬁld%ﬁﬂm&ﬁ@ettl@n\&'@hﬂr&nttﬁ@upper right flow
remal ni ng other openings (34, 35, 37) are placed in

pastdpe (65)paridhs tabad upper flomspastak€55); el ths éweerdighoflew passage (66)
| eft opening (36) allows fluid conmunication between

and the centvdrildve passigeo(f7) peme ide ﬂ@ﬁeyommunncﬂ@ns‘@ﬁb gech epherr through
fl ow passage (56), and the_ first, upper left op

the righy side ayintepdiicmigath G8hwithindhe right Hids pasttion wgﬁdsn@pd the third
fIOMIpa sage (53) and the upper left flow
uppﬁgggg 8827} 0129] The inside first shutter (61),

[Oltzgﬁo'nnéh qﬁ gﬁe‘?r}gmﬂ?hiﬁt h%r le 6qde p%ﬂﬂ:l tnh}?a{%gf%dﬁe ﬁrst upper left

d shu e close

openfify %ﬁeénch@ffédséchﬁd CIH‘svéﬂ ‘i’eeft fobérﬁﬁ% B Eﬁt%r ﬂﬂ@% erh Sstate while the

pl aced’in the open state. This state al uid

 ren@ONE DA tdpeRinBe (346 B3, Bp afd plated3th the closed state. In this state, the

second lower left opening (36) allows fluid communication between the lower left flow
passage (68) and the second lower flow passage (56), and the first upper left opening (33)
allows fluid communication between the first upper flow passage (53) and the upper left
flow passage (67).

[0129] The inside first shutter (61), the inside second shutter (62), and the outside
second shutter (64) enter the closed state while on the other hand the outside first shutter

(63) is placed in the open state. This state allows fluid communication between the first
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[013@t er A/fipsorlr tisAMataker inth the fever|

fl ow passage (51) and the first | ower flow passage

(54) through the outside first shutter (63). [0130] A

first air stream taken into the lower left flow

passage (68), flows into the second |ower flow

passage (56) via the second38wer |eft opening (36).

As also shown in 5 Figure 3(B), after the entrance
flow ﬁﬁé@agehsli asonisk figndswdrl fow passage &S4) Ibjongh hiee dutsEle fabtr shutter

streamflows into the hum dity control passageway (85)
(63)f the second adsorptive elenment (82). During the

flow through the humdity control passagewa 85

; h e dloay gaﬁﬁgfeéﬁ%):)aﬁ%ws into the

adsorbed on the adsorbent of .the second.ad ptive .
secqmddppaert 1198 ppssager{ng) piarthe segopd iqw i\“# Pﬂ%ﬂ%é‘%ﬁrm 4F flsg ghown in

. in e second adsorptiyve element (82) flo \N .
rignyg S00C o P SEr e o o eRy BT Eaby MO A % e sream
nira ' t f

o BEPORp R, e ERR0R-ARE S BessRnR b i 2,
B i IO CORHo PRSI e va P (85)0RARE RBpdre ddntained i

Dur_l_ ergglf%twfe@?autgﬁéﬁ? P{l}g{(ﬁ?l r s(t) ?%m;mgfel og/sm i)nt 0 thgp air ames

the Girst Ghadt@amciramassrbédid) theMidserbehhef theniecaricalsbrttive tekement (82).
air discharge chanber (41), the first air streamis

Thedirsicdinstegaeh thas detivsnidifiet e thelScomioadsviptive klement (82) flows into the
di schar&;wopeni ng (16) by the air discharge fan (96).

secqrin@pEr phwsagt (38). hand, a second air stream taken

RN IR R o M BT Se—

o D GBS e .

Thef&BEL Bhe fﬂrgé"’agas%r%%eﬂs&?@m %?ﬁlaeaiﬁ QEQNL 81 dhaSbeL MM S After the
d while t B the 20

“heat é |'owi ng downwar dl'y t hrough t

_enthSQSARI B LRRiRRALe EHEHARD OAN, the Zlst aftaeaafis @ischargtd to outside the

second air stream passes through the auxiliary
roofass tgeivalisch@f@e opénihf €16) by she a@ddivclprgefané9@mrent (81).
After the passage through the auxiliary passagewa
[01346) dIn theettedr hend, adsornst divsraaire taken igtg 1he lovyes right Baw passage
air stream flows into the first flow passage %5%1) s
(66); dlowess thronabhy s niche sidp @it ipgoGcng-Ratl (6% ithip ithe pight side partition
te 63), .and flows into the.fi Jower flo
wall (18} 5 e Sirbugit e chind epes b neBinie G2h a8 B cdpibinap passage
hr h_t he.hum dj a (&Q@ h
(57$‘i rgiﬁ ga chrﬁ%t ?lﬁ\r/eéuee%%glrrgérjl?11i erafééil?aﬁ nglt%ﬁ@%um |v?{/rdl& Fwough. the

regé}%%foﬂl heBASRALARNRY 7285 ) TheldReAUROEREM airSstRE&! Ssdsddythrough the

the second air Streamand, as a result, water vapors

aux@ia@y 9@%%@5@? B6i0 thé Gradsaipenrt clethentq8ier Aftr dise pdsbage through
adsorbent of the first adsorptive elenment (81) is )

the mexgjtinar pdseabewaAn d§6)t dfethedirsradsauptive eletesd (Blodther sspenchair stream
adsorbent are given to the second air stream as a

flowsistd the ditstilovepassdge (3D, passes through the opening of the outside first shutter

(63), and flows into the first lower flow passage (54). The second air stream passes

upwardly through the humidity control passageway (85) of the first adsorptive element

(81). In the humidity control passageway (85), the adsorbent is heated by the second air

stream and, as a result, water vapors are desorbed from the adsorbent. In other words, the
adsorbent of the first adsorptive element (81) is regenerated. And, the water vapors

desorbed from the adsorbent are given to the second air stream, as a result of which the
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second air streamis humdified. The second air stream
thus humdified in the first adsorptive elenent (81)
flows into the second upper flow passage (55). [0133]
After the entrance into the second upper flow passage
(55), the second air stread¥lows into the upper |eft
fl ow passage (67) via the first upper |eft opening
sec a3au stréam hl@”ﬁﬁlflfﬁﬁfed t ITBe Se€ddaiai stresinr hasubmdified nhothe first
the air supply chanber (42). After the entrance into
adsdrpeverdlement(Bl ylehainbethe 6ddnd upper foecpasdagri(BSkt ream i s
supplied into the room via the air supply openin
[013314) after Hbe amranmpptwﬂmasec@ngsyppe{rofi@mwaﬁwg@ H&Sk i tgf:c,tsecond air
enbodi nent, as can clearly be seen fro
streata Stowpinte theorppen deft flopepissang @Fbvia ﬁhSF&JSt pppsr iloft ppening (33).

are const nt |

first and second shutt
Thepseeed™s fecord e eSt’i?F“Bs fo's iofpoe e Suria SHRRE [y gafer the

»entrﬁgcef 1P§92 dﬁi{?sglgg V& oﬁ" Q (tﬁél ecgﬁa aﬂasi'regﬁ ik %p%@@ 8 %he room

ong as

9ai® are carrled out in

via @E% S“E@?’C"ré’rr 8@@“’3““5&‘;%??? " RST EMBODI NENT

[01i43135]1n Afie $BSCrhSEMBROYE cart Bleaflg WedsRs ot tthe dbseription of the

fiI'rst enbodinent, it is arranged 15 such that each

fore%@ﬁfgfd}ieta(ﬁnﬂtﬁmme(f&h arffi2decorml ghuceisd6t, 63)tare ccmstantly placed in
auxi liary passageway (86) through which a heatin

the fdlesed $thiows Therdftre, tthamnsotﬂe rﬁegew@i seed SHutierfe (61, 62) may be
adsorptive el enent 1 esult of suc

lmpéﬁrn%mgbhﬁ dixed Peraass 5% 9%&%1@&5& £a %Y%@?Saréb"ﬁ‘z%‘flf‘}?& operations

energtion. b reheating the adsorptive el enent
meF%EWdSE “%P?ﬁ“%eﬁ@%¥FﬁﬁthU|d (i.e., a second air

‘m”fﬁ?ﬁf‘lﬁg ]ggamﬁgégm g auxiliary passageway (86)

0“regenerati on of the adsorptive
[01%&819”‘9 sé ﬁ&%nbééhbo@omﬁ%%w witth@ie RSO ERbbditcl, @BNkrranged
3 I's mai ntai ned at high tenperature, thereby
sucHBlt RAcH hdsBRstive Riendne (1) BRpRgEotiled wathitthe budliany glasageway (86)
noi sture (the anount of regeneration) nore than is
thrahvetith arebiing flaidhilevea. thd\tosr o mgingration didodserptive element
possi bl e to increase the anount of adsorption theékl d
(81t BRe tAwea ackillr off sugh astagaeninty B Decypys pesstilnlo prsvide pgeting an

’regqlnger%gﬁlg];gfgaealegt@iég]%a B&)gggfer%engt(hf H82) ‘fvﬁger];e%hgg Miffd (ic., a

secomt energ_tl og igf{mglgteﬁhggﬁgoﬁlt gﬂﬁ%rggggstrsgé ﬁ% taltﬂle time of
reg?%ﬁ%?t?oﬁhgg el :%Lgrpt 3'9 ePitdhe (BE SX bbﬁie)duelﬁ%s ﬂﬁgﬁ&@)rbtwe element

sorptive eI ent (81, 82§, and flows

(81 @QPQQ?MH&%nQ&J@t ity tenGRpdtie] theasssagakmy it %5);51ble to increase the
herefore assuring without fail that the adsorptive

am@thrﬁﬁmteléﬁé méiBture (the amount of regeneration) more than is conventionally

achieved. Accordingly, it becomes possible to increase the amount of adsorption the next

time the adsorptive element (81, 82) adsorbs moisture in a first air stream, and the device

performance is enhanced.

[0136] Especially, at the time of regeneration of the adsorptive element (81, 82), all of

a second air stream of high temperature flows, as a heating fluid, through the auxiliary

passageway (86), heats the adsorptive element (81, 82), and flows through the humidity

“control passageway (85), therefore assuring without fail that the adsorptive element (81,
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82) is prevented fromundergoing a tenperature fall,
and that a sufficient |evel of the anount of
regeneration i s maintai ned. VARI ATI ONAL EXAMPLES OF
THE FI RST EMBODI MENT FI RST VARI ATI ONAL EXAMPLE 5
[0137] A first variational e4@nple is a humidity
control device having the same configuration as the
82)4PrednyedC BB @ldeHRVAL 8 t&hpdrh@rd FAlSt agahedi aifficiedthRvel of the
first variational exanple is characterized in that
ambine of repenerhition is wdinard. in the first operation and the
flow of air streans in the second operation are
VARRARE A LIEX AMPLESCQE AHE/BIR S EMBAIDIMEND e, the
inside first shutter (61) and the inside second
FIRH VABIATIEIYA R EXAME in the open or 10 closed
te. [Q0138] Wth reference to Figure 8 eratian
10130F 1 At HEE dBHERH FrepFofs bR GonHIBPE BPYBR e same
conq?glﬁ&[tftog%g ‘the[ M?#\é E(%lﬁﬂ)rl %e\%é/'\z)f fthtle Ifﬁ’s% te&x%‘i)gﬁ’netn'ﬂe '@ieof\ﬁ‘sp\tariational
aly streans in I'rst opératron. Figure 8(

ex .o pdlé‘?st &%aﬁ:?erfnzgif I}]I{e h%‘[vﬂ{%fﬂ(ﬂif Iof Sir'sRedBs ithe riﬁstftgfté%gn and the flow

eration. | he Tirst operation, a 15 il air
of Bit ls@3dthd $h BRNeBdH bpcestiodhad BassedngId tHeoptgdent Reriational example,
hum dity control passageway (8 of the first
theadside firstvshugére@dhand $e) insitle secletdushiudef (62) até platedair the open or
streamis supplied into the room On the other hand,

closedstgtond air streamis heated in the regeneration heat

exchanger (72). Then, the flow of the second ajrL | .
[0138} eantMih wisrensedo; Figeret oonsrativarduring e defppydification operating

eci fi.call part of the second air stream passes
moagFﬁﬂ§ﬁy%k@%gﬁailiary passageway 20 (86) of the second
r or Py § d. heak : o
0130 Pt SGTER 3 9, DE SIS SO0y gy i

S(HHEARA A the Foe oMk UrBiind REthE §8¢ordf ofeRRion e C BN hedirkt operation, a
stream The nerged second air streamflows through

first A& $fitedindist gehamidifiod viRe gRGEM@YhroBE tef hirthility seanoldpassageway
adsorptive elenent (82). As a result, the second

(85add dhpfirst adsdrptien elef®B) (813. Thygdeemasitdd fBst ainetrearhas supplied
hand, in the second operation, a first air streamis

intg)eurepan. f iQuithethes hand ssesondiaisgaenps heated dnihpgegegprption heat
ol i o DS ERS5 Fe bbb ot v
e SRAAYS, S0 e 3 RS LB e passsever
(867 l%‘(f‘)\‘f/?\ls'ikdse%ﬁd §‘?1%ﬁﬂ{?r% e[kt (BHCandREAEH. SE500 dazlgdggﬁii% Aﬂg@%t (82).

into t ity control passageway

ThérB&fter! the tpartfTthé bdc®AiNairdaBaT1 j8ink itRredSofthe @8¢Und #f stream. The

rel easing noisture to the adsorptive elenent (81, 82),
me#kd second air stream flows through the humidity control passageway (85) of the

second adsorptive element (82). As a result, the second adsorptive element (82) is
regenerated. On the other hand, in the second operation, a first air stream is dehumidified
in the second adsorptive element (82), and when the first adsorptive element (81) is
regenerated by a second air stream, a part of the second air stream, after its passage
through the auxiliary passageway (86), joins the rest of the second air stream. Then, the
merged second air stream flows into the humidity control passageway (85). And, the first

air stream, dehumidified as a result of releasing moisture to the adsorptive element (81, 82),
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is supplied into the roomwhile on the other hand the
second air stream used to regenerate the adsorptive
el enent (81, 82) by absorbing noisture therefrom is
di scharged to outside the room [0140] In the
exanpl es of Figures 1-7, bot#lthe inside first shutter
(61) and the inside 5 second shutter (62) are
is suppliddantd the pbéa &hile enttheobbobad thé adcend bitlsirkem] yved o regenerate
exanpl es, when performng the operation of Figure 8
theiadsdrptveelesent (81a82)ahy arsatbiex optae thévefrpmsisdiischiiged to outside
shutter (61) is placed in the open state at the sane
thetrpera. t he outside first shutter (63) is placed in the

013 el he FranBe AT Sieiice Lot Hothedanie et (bllee dbe insice
d,sh 64) | I d | h te. AS
seoPR apvrgr el afe TR bing, bR kP BT ORI e Byt

.. whglg(%glrfomﬁg ?@i?ﬁ&ﬁi&h5tolt§igﬁet§ﬁn {kﬁgﬁ@&ﬁf"{'&%oﬁﬁa&arm le, the inside

anger passes roug auxi I rary passageway

first §l§)tte9$61t)ri§ pRESPIRhL YFerdifBBMhe 8he tinfZhe 30MideFirNSshultér (63) is
rest of the air stream Thereafter, the nerged air

plaSéd inahe bhb@ingate nd thdRisidd Yedodt tsyut€@62)dk pRassaghvayen state at the
(85). [0141] During the hum dification operating node,

sanze Sme dheloatside stqond shutser [{6hi idipfaced imathe opbn atatees Msta whult of such
absor bing noi sture fromthe adsorptive element (81, .

arrgEemenh e patthef a@ineireany aften theanfssages tpprghethe) Frggnerption heat
room the ot her hand,. a first air ream rel eases

exCEBRE 67D Reghes ChBuEhde Ap¥iligy RASHAEIRY (Sié} of g adSquERe slement (81,
the first air ream. i s di scharged to oqutside. t .

82)., om[sdggL ﬁﬁSt Pﬁh—g i Wesﬂx’. Z[l%gxbeaﬁﬁr, lt}Ha emg;gg%,gfrestrggr% flows into the

hutl IV Sn fdo ,@ish stream and a second air 20

lMjé%&l%tuam ??lo%stzi’?gz‘%}g}? f'he hum dity control passageway

[0143P) ODuBAE theafnRlificatiR lefBBimddla secdRd airRurtAif iSRiRidified as
direction. Alternatively, it nay be arranged such that

a rasuftiof absaabihg Shdistare fran theadsepoine elrintens (81 82). f [Tiwen, the second air
through the hum dity control passageway (85) in )

streappissipelieddintoctbe roons, Qs therpdles dned) afyrstaingeaan jefpases moisture to
[0143], In the first variational exanple,, at. the ti

me .
therdsprptian ehempany 18182 he Thats Shopfirsy @ir girsamy snaipghagasd to outside the
82), a part of a second air streamprior to its

"T004ssage through the hunidity control passageway (85)

[01(9,215)9 r S;& z?ds%it"iaonh gﬁg '11? gleféxﬂin le é@gﬁé& l_ai 5V aiP §reafPEPY second air

econd air stream.| tenperature air

streshd A& tl%h%fﬂ tﬂs%lhﬁﬁﬁly Eéhtfo® ?%ﬁéﬁ%@ (85Fof SR ANRIpIR: element (81,

el enent (8 Apart of the sécond air stream
82¥ inoth shimeQligbtiéine Awhdtivalyy it 18P baaewayed( S thatch fitst Al stream

the rest of the second air streamwhile heating the
anddsecqid aie s#éam flow through the humidity control passageway (85) in opposite
directions, as indicated by broken line.
[0143] In the first variational example, at the time of regeneration of the adsorptive
element (81, 82), a part of a second air stream prior to its passage through the humidity
control passageway (85) enters, as a heating fluid, the auxiliary passageway (86). A

second air stream is a high-temperature air stream which is used to regenerate the

adsorptive element (81, 82). A part of the second air stream flows through the auxiliary

~ passageway (86) and joins the rest of the second air stream while heating the adsorptive
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el enent (81, 82). Then, the nerged second air stream
flows through the humdity control passageway (85),
t hereby preventing the adsorptive el enent (81, 82)
fromundergoing a tenperature fall during
regeneration. Hereby, it becé2es possible to assure
that a sufficient |evel of the anpbunt of regeneration
elel2nt@i1P$HI N@Hen, ahdimlehiall stdvdd atiuwehmaiowsshatigh ki lnenidits control
al so prevented from decreasi ng. SECOND VARI ATl ONAL
passagvily (S )) thetEbyApreshntivy tha adsqrptiee 8lenant é310182) from undergoing a
vari ational exanple is an exanple of the humdity
temperatuis| falledingeg otgankmtipir stewbyodi heeamssi pessibie to assure that a
addition of a refrigerant circuit. [0145] The
suffigient fichof the ramaunt o rpgesgratien igj mpintaingda gad (thefntheamount of
the.rege eration 0 exchanger (72), a first heat

%gat 1

adsorptipn s also preypnted o dsictrapiBt exchanger (74), a

SE SAFAY TIé]ZL:]&)L W‘E expansi on val ve (not shown),
?@ﬁmereﬁwgaa&

circuit charged with a
014§
[ peﬁ

r ggkagh tiHeFiF e’ 9,98'580nd! Farhibfidl! le {88 @RYMPR of the
forma refrigeration cycle. Adldltl onally, the
hub@fifyl @atraNdevide dF thd fidsSerytimentiveich the uahitibh at a kdfHgerant circuit.
operation selectively sw tches between the operation
[0148] whi The téfeigérantstirduitals pacided geth, (7 2j1ditipr rtatths regenanation heat
15 evaporator and the operation in which the second

exdhengere@2hanfst heal £xchapgertidd, msecand hestqushangst (74)0a sompressor

In the present variational exanple, tge regenenat'on .
(Theard @pcexpapeen (vabe (oot sewn). HBdbe dRiIEargR CIEWE Sligiged with a

whi ch heated.water.flo t heat, exchanger through
re RN et FIGERAT 1 ISVRS i AP i8R RrR T | PG cvee
Ad ugh fhe ce | ifd Qe p & i %9 ive
nuﬁgg)?l “g&hcﬁgngé”%t{ ¢ e ref ??c%%eré’ 5So ht“ﬁ'eét ref |“Séet§’gn%¥ ectively
switbHeS UdrwedrOde/ dperitichdf WhRM: thiNersf BBRT SRAMgef 3?3) bferates as an

di sposed in a space defined between the air i schar ge
evaposaibe ind 4He) opératidén athicks thepsexond deiteexchdider (F14fdrates as an

In addition to the air discharge fan (96), the second
evdpesdtoexchanger (74) is disposed in the air discharge

chanmber (41). During the humdification operating _
[Oldstie, Imibe prrsertepripgenaherample. dhe tegpnasation heat Sighpngen€72) is not a

he%te q%gggﬁggre %ﬁé’f |h r11 qﬁgeagqﬁlé’a{e\f%ﬁr\%f Q\{tﬁ'ﬂe Béar(% ?e?cgg@%hlg pa'gugh which
reftiB0t B8 B £ RECPRIGE e PRSI e 8ty passage 67 i
heégéigfnh%ﬁt fe%hg%ggw%l?ﬁé’re thnt gf'fﬂer}tgtﬁ%'@%nt circuit,

on operatinhg node, second heat

- [oewghangeidditfdh), theScorhBREM(71) s @bhRed WOE Spact Mefis@Tbétdeen the air

heat exchanger (74) neither heats nor cools process
disahdrge dlthmber (41) and the air supply chamber (42).

[0148] In addition to the air discharge fan (96), the second heat exchanger (74) is
disposed in the air discharge chamber (41). Duﬁng the humidification operating mode,
the refrigerant is distributed through the second heat exchanger (74), wherein a process-air
stream flowing in the direction of the air discharge fan (96) is cooled by being subjected to
heat exchange with the refrigerant of the refrigerant circuit. On the other hand, during the
dehumidification operating mode, the second heat exchanger (74) is stopped, in other word

the second heat exchanger (74) neither heats nor cools process air.
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[0149] In addition to the air supply fan (95), the

first heat exchanger (73) is disposed in the air

supply chanber (42). During the dehum dification

operating node, the refrigerant is distributed

through the first heat exch#&3dger (73), wherein a

process-air stream flowing in the direction of the
[01&)]" SYRRHNtibAR (HB%ir élﬁ)fpl%@ﬁhq%byhdoﬁtsn Beas wR¢lenped(7BR Bt disposed

5 exchange with the refrigerant of the refrigerant

'in @ikl gibi dupplon clidigbept (42). hBnring dbe i dehumidifictioni dpdraiéng ineasie, the

operating node, the first heat exchanger (73) is )

refrivfecqmp xctlistributed teoughothd Sirt heat exrhangeh@a), vEeEsia AgEpeCEs,ay stream
neit her heats nor cools process air. [0 n. the,.

flovsieg dncthy altestorowE e R PELY G (99 goted By bink Sibjected heat
dehum dj fi catjon operating. node, . autshde ai :

exchange ouite b 1S(TBPHHEO I8 RIEPRD) PPty 1t guf albst Tl doring the
suction openin ) i LG R i th ds th

hurSiGisefih SRR EaRde tary Ay SRR CBRE slohplidn other words the

A5,a] I ol i Spdcéd@ir>. Then, the

ﬁrsﬂ]‘e%)é? al réésrtd’?igéﬁ;ﬁtg%tﬂg?tssntbﬁ%&g!? gupplly chanber (42).

(01461 e thig Qebi@RERtibRil@ximiplepduripthp dyhuhidifioetior difrating mode,
the first air streamis cooled as a result of heat

out§id€ BRTOA ) Wi dduch irte el @singr(10) viatheotdtdeatsideemuction opening (15)
exchanger (73). Thereafter, the first air streamis

is dehpmiidified imtle adsorptivenalementt(8é, 82) whem Sloying dhthigcasmg) (10) as

by the air supply fan 15 (95). [01511 t he ot her
llaete] i vnearhang e Thon TeAIGLHT PHEH EHESCISPR g TPRDamber (42)

Aﬁ%/%@le ‘iﬁg'g@%cgtqgtgéh% f.slllé de 39 (é]t%a;{n%neé g?ﬁg\ﬂlg %irgtlja? V\ﬁt{?g&ﬁﬁ %{)ﬁ%@ ds a result

EEL0 (00 25 VLSt o eq ik GRS, TRAEERCr e
. of }fﬂgmébél ud&’gg the 1 LG 'fg-u st He@Ub&RanteAME) er

Ir strégamenters the air I schar ge
i fidd ifth Y8 rdolEvianhé aRGRppltopehing (B)rby the air supply fan
alrgﬁgﬁzgr Sg"fé‘)%cha#ﬁgr (r41),wt he 20 sg%gr?% air stream
(9spasses through the second heat exchanger (74), and is
di scharged to outside the roomvia the air discharge |
[016pENi NOn (HH)thixyhanteroainr aidiRsshiatrgduded into 9) casimg ( Playia the indoor

time, the second heat exchanger (74) is opped, so . .
side lsattionpesisg dhd) reEencratesehimafsorpidye ﬂémemréim@g Vﬁlﬁ“ ffowing in the
cool ed. [0152] In addition, durin he humidificati .
cospio (90 g RIS 4aPY X OAeH B PRl BUCTh pRs th air
.the casing ( Vvig the out I. Si ' - A1), th
st S ), UAeh IR, QRSB0 B8 SHEkkaRaCRBRRSE, (4D,
if LPAh gad | thdrgst (f)Snd s discharged t
o ARGl el -thdust (o s
ouls[i 1B Foos PRI the 63 ARBArgé 423nind {163 byttheair dischape fan (¥6p At that
the air supply chanber (42), the second air stream
tinRAHFLSechid Beghexthwmgti (Bl is beppedssohbatgbe s¢cpBYl altagipamsis neither
supplied into the roomvia the air supply opening (14)
hedtyd hbrecobled.

[0152] In addition, during the humidification operating mode, outdoor air (OA)

introduced into the casing (10) via the outdoor side suction opening (15) is humidified in

the adsorptive element (81, 82) when flowing in the casing (10) as illustrated in Figures 6
and 7. Then, the second air stream enters the air supply chamber (42). After the
entrance into the air supply chamber (42), the second air stream passes through the first

heat exchanger (73), and is supplied into the room via the air supply opening (14) by the
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air supply fan (95). [0153] On the other hand, room
air (OA) introduced into the casing (10) via the
i ndoor side suction opening (13) is dehumdified in
the adsorptive elenment (81, 82) when flowing in the
casing (10) as indicated in ﬂgures 6 and 7, and then
flows into the air discharge 5 chanber (41). After the
air eupplfeg9st o the air discharge chanber (41), the
first air stream is cooled as a result of heat . .
[016%F han@e thei atherthapd rrebmi adre{Qat infreduckd inde therrasing 410) via the indoor
exchanger (74}. Then, the first air streamis

sidejpuscionogering 61 Ps dehanidiied ip e adserptitieclsmeni(8d ¢ A yaen flowing
in RS8R (esbiodatecJa HiTo R ch gng B HOVE fyo the air discharge

' ch%nﬁ%? Z@égtr ié.?ﬁ%{/ g—fe eeitngrﬁg%? f?lg)g%eia\ge iscljﬁgrggzlecgl%ﬁglgérb@§g’tgéz gi%slt ﬁué stream

is dobiids Glreirof ﬂe&%‘i&%{gg g§fh t[é%% i aﬁtliﬂ;ﬂerbtgﬁiﬂaf 1408 dhBfeer (74).

auxilrary passageway uent
Th&dSke Bist ¥R stRh@NE Misch8ded B2dutkide MR Rload HRCGhakirhdigharge opening
tenperature, thereby naking it possible to increase
(16) be tirmudiscipige fah ¢€@®e noi sture (the anount of
regeneration) nore than is conventionally achieved. -
[015dF or dAlsgliy thé second varatiopelseXapinde, tdyring gegensratigh 8 thehadsorptive
anmount of adsorption the 15 next time the adsorptjve

clemeritdht 8)gthe adswypavesdement (Bl.dRischoptsd byra heating flpid (i.e., a second
i SRS S A SRS eI RS ok SRERRly. g st
elexteagn_n?t’ &gg?).)qu lnﬁa?%gﬁgcﬁ at hlgﬁ é&éﬁ)&% e ﬁ%?éﬂ'gfﬁlhl%ﬁgﬁ% ]?d@?ime to increase

a SecC r stream

the! £ AF Wit oibBReARS AL5AR oftadnBR1BASALRL I8 is conventionall
ee enent (81‘:S 821 Tl o{v\ﬂ/s%,r as aohea?i ng 1filﬂﬂ)lsji d, through 7

acHi®@daurictdraingly? & Heass 1 BGhcredeals thdemadmsasfpidsotption the
el ement (81, 82), and flows through the humdity

nextaith¢ te pizeptige\whyncp88Y1, 8323 ailsorbhmofsturs tin @anfirsti pmrestrearof and the
Figure 3. Alternatively, it may be arranged such that

~ devicqparformhnee i eslsmdedai r stream prior to its passage

o33 28 AL T, Bt S 0 BESRRIRY LS L OB of
8 h ' I 8 82 i.Qi .

I R R A —

or WAL Qe AT, ST, RSS2 SRS ) g e iy

pas@%e@\fbg%ﬁﬁt&aﬁstﬁé‘ h&sokhidle diBeRASP) 82)l ¥hd BoRFRAfouts the humidity
8 i§ prevented from undergoing a tenperature fall

coritvl ipagagLasN@5 R ak i thedfivek drhtaddimestuifHigire8t |Adtealatiotly, it may be
the amount of regeneration is maintained. TH RD o
arranRl ATtIONAL a BXANEPlaEseddnd air stream prior to its passage through the humidity
control passageway (85) flows, as a heating fluid, through the auxiliary passageway (86),
heats the adsorptive element (81, 82), joins the rest of the second air stream, and flows
through the humidity control passageway (85), as in the first variational example of Figure

8. These arrangements assure that the adsorptive element (81, 82) is prevented from

undergoing a temperature fall during regeneration, and that a sufficient level of the amount

" of regeneration is maintained.

THIRD VARIATIONAL EXAMPLE
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[0156] A third variational exanple is an exanpl e of
the humdity control device of the first enbodi nent
in which, as shown in Figures 10(A) and 10(B), an
auxiliary heater (78, 79) is disposed along the |ower
surface of each adsorptive ef8nent. Of the auxiliary
heaters (78, 79), only the regenerative side one is
[01t56F nedAahird eafthaleexampnd afickarmple @dthe Iundidity aoitrdlidavige of the
heater (78, 79) may be inplenmented by a hot-water heat
firsgeothadigemt or whrch, ed gowvm io Figate 10(Ajrand i 06B ) entanxiiatyclatater (78,
exchanger of the refrigerant circuit. [0157] As a

79) issdispossfl adenghther losisg shene, ofapachogdsarpize ehanaity Of ey pyxiliary
hestGs AT el PR HIEFAenTARS e OBF 1t HEVATSORpeay @ second i sream
Th g8, hesler 7Bt DaPy BRIy AitP Cep e s Ranker or an
cle i bR AP0 B Al Ml i PR Phigkib il P35

[015M S PASVERdshltt dfesiRASAtREMEnte ARNENS sbébhd H2)streifMeated in the
undergoing a temperaturé fall during regeneration,

regeh@ntdly ha@Seichagpet (a2) fowulf &9 aileating @vel, iffo bieof the adsorptive

anount of regeneration is maintained. FOURTH
clebaRsAB1 ALaneDbaNRLEe b6e paxbEg]veAdetntrit8hI82), Thersafjerbide second
arranged such that, in the humdity control device of

air shream fiy hepted, agaimin b apxidpanisater (The %wad| flawys thraghdhe humidity
78, 79) is di_sposed along the |ower surfa f . the ,

°°r§a§ @Pﬁezwye&éien 18 sfﬁve%tg}f}e %‘é@ﬂmﬁfrﬁ%@u F&fra@(%ﬁergomg

o ERBeEO LR wiodelBs hre abFfe Sl RUSRRRLn Ruct of e

ms&%mra-tmﬂgm%aiﬁe&manger (72) is flows, as a

heati ng 11 ui into the auxiliary passageway 20 (86)

FOURTINEARIATTGNALTK AMPLE el enents (81, 82), joins the
rest of the second air stream is heated in the

[01&88ki | | Adyitibagltyeit nfajShe atngedsnathfthayia thelwmiditg chotmdldievige of the
control Passa eway (85) of the adsgj;)_t ive el enent
first gariatgmpl expmipde.sthe euxitisydivater (T 72} sotipased alohg tehiower surface

‘5121, 822& from undergoing a tenperature fall during

of thg giasPas SrmentBhE s stunT Hytighes 1A @pd 1L {Ent

OB R R SRS eI ER B in e
T, l. 1 {. .

regR Yol es ok Haer o R helhe oL e B iary passagoway

o=t

: (Sﬁﬁr%lF oE of theSRFBAMAIvE TRACHIERI, 83), ﬁcﬂﬁs MHeGe8Yt th@g&ﬂ%@i Qf}- stream, is
|

he second enbodinent is a no ication of the first

hegtetbmdherendilinly heatehensge®), il fidves oo the Gumadityodon®bl pdseageway (85)

ai r passageways and 46
of the adsorptive element (81, 82). This also prevents the adsorptive element (81, 82)
from undergoing a temperature fall during regeneration, thereby assuring that a sufficient
level of the amount of regeneration is maintained.
SECOND EMBODIMENT OF THE INVENTION
CONFIGURATION OF HUMIDITY CONTROL DEVICE
[0160] With reference to Figure 12, there is shown a humidity control device (2) of a

second embodiment of the present invention. The second embodiment is a modification

of the first embodiment with changes in the configuration of the air passageways and
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changes in the | ayout of sone devices. Mire
specifically, the location of the openings (21-26,
31-36) of the right and left side partition plates
(20, 30) is changed, and the resulting air
passageways differ fromthe #40r passageways in the
first enbodi nent and the |ocation of the regeneration

.'chdngeet inethe Haywge rof (sé2e devicat.s dMoteastgeidicalby, [tBe Gkchtion of the openings

Hereinafter, the difference between the first

(212 Gdi-nef thedriglitearsle tefinside eattvitinnplates i (20,03@)cisi chadged, and the
[0162] Unlike the first enbodi nent, the regenerati.on
resyERg a@@ﬁ%ﬂﬂg\ym differ Gpmithe air PBESIBLIVBITHD ahen)gm emgodiment and the

t h t t but
oot fegPryarah Biof ler?gréﬁz‘é)e ke ciifes : cont ral
AP T B A Kb 6
emg&g%m Thgedsmener ati on heat exchanger (72) |s

configured, such that an air stream flow ng through

[016DF CeThhiR¢ thd FMLtPARBGERCAD fhe rSpchB@lighl hed@S eRcHaBBet! {72) of the
of  heat exchange with heated water. [0163] Forned in

secbh@ embgdimeni Beligpatdd, hovin ahcizentalpysitioreba ifi sulstantinihtn upright
si de opening (21), a second right side opening (22),

posatichi, irs theigepieal fvg hassageelS7nfprined between ithesirst adeerptivi ghement (81)
opening 15 (24), a second upper right opening (25)

andy e geendo pdsorminsr clemgnt BMeniThg rezeveratia hegf eiﬁﬂ?@g@r (72) is

fﬁ’%ﬁﬂ‘w‘l bl bing LA SHE REVEIE et BRsres (1) is heated

_as es&?ﬁfﬂe éﬁaxkl’gee \Q'ltﬁﬁgaqedwatehe open or cl osed st ate.

upper rg opening (27) of the first
[OlgﬂbOd'F@n{ed'xﬁt}ﬂqxshoE@! gﬁi@ior\%%@% ) 26 uggfl%htss.‘f&eo emng (21), a

opening (21) I's positil ned at a front-si ower

secBhd Fibk sidedbening0(22), GefirdEN ;ifpk—:f Fert dPeding @20%- ﬁrWlﬁﬂrelt ﬂgfnt opening
0

openi ng/ cl osi ng shutt er the first right sid

(24ppesticond uppt )ight opdraeg(@5), rantl escoprehlosteatight misnﬂufg {26). Each of
fl ow passage (51) and the lower right flow passage

theges epenangye(2 %n?l) H)uis dreodaduwith gt Teepective qu@awcl@smgrshutter and is

conbiaarede PR ThEAGR Fasp EELY OF PIAFEA fh g Snsp g hsed Fefdon ToF b upper
ng/ cl f th d

rightEpkaing (51 of E‘éer#rﬁg e AR e Topen st ot o

[OIFE‘E FRe ?ﬁp E‘iﬂ? é%g g?}eﬁ?jg oglﬁ%)le(ﬁglda tﬁ%ﬁt-gﬁm{)wéﬂ ;QEIH o%the right

W passage nto conmruni cat 1 on
s1d@ﬁ§1‘ﬁt1@ﬁ hedie (20he WHeﬁtthéJ@;Fé%[n(gf/dléﬁ‘ﬁ QRRB BYhedHit ngm ide opening
first I ower right opening : % he second upper
(21) isgilsicedpe thengpeh 2b1e, tnfikst New pasagd(I1pwad theilgler gie fiomgpassage
(26) are fornmed in the sanme way that their
(663 oomt @xtp dhid cohmuhigatiénr with eadoothere nfThaisecondrighti side opening (22)
[0165] Fornmed in the left side partition plate (30)
is posdionedq jat gtbackpidedpyer pytnRf My (ight) sidg parpition plate (20). When the

| opening/closing shutter of the second right side opening (22) is placed in the open state, the

second flow passage (52) and the lower right flow passage (66) come into fluid
communication with each other. The first upper right opening (23), the first lower right
opening (24), the second upper right opening (25), and the second lower right opening (26)
are formed in the same way that their counterparts of the first embodiment are formed.

[0165] Formed in the left side partition plate (30) are a first left side opening (31), a
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second |l eft side opening (32), a first upper |eft

opening (33), a first lower |left opening (34), a

second upper left opening (35), and a second | ower

| eft opening (36). Each of these openings (31, 32,

...) is provided with a respbtctive opening/cl osing

shutter and is configured, such that it can freely be
secPiPRAGidepeiRe IBBNa Gifst abpeardeft spating (3B first lowven nfierpesing (34),
- left opening 537) of the first enbodinent is not
a s@voR ippek 1eR0daIng TBE), fand st sdcehd layiardet popning (3@)) Fagh of these

positioned at a front-side |ower part of .t % |.eft di
opesins (35 t32; i.0) il prowidedoyith \ih apspesiiyeo BRANIRRIFIOPRE  Fhytter and 1s

shutter of the first

- corifigurade sepethatsit b lrogly semaced %r&%%h?oi ﬁb"ég‘% %tfﬁé AR S0 wpper

lower left flo assage (.68), cong into fluid
lefioperingi(@ B af she &%SFW@%\‘@WEB&IEE%Fpr?n@e%'econd left side
ni is.10 i : sl f the left
(o1gRF T TBY i dth afe SGrARE ADATPHIAnG QAToR SR Pt of the e
: .nal h@o t hivelospe GRdttdrafftths ifids left side opening
S‘dgg’gﬁ#ﬁ’g p?étg)%gs p aceﬁéiogé?héey@%pe% st atre, t he s?econd
3 11‘3 'iﬁéla@éﬁﬁacﬁ@ op&atdNdle ire flommpassigef(51) aranhp dewerdeft (o) passage
0 into flurd communication with each other. The . )

(68)ichfiie ibORRid tehimunioativmith 88, othére The second il sifeppening (32) is

openi ng (34), the second aﬁpper | eft openi ng i35)3 anc{wh th
posifieneslesionchdckwisie losier ropesi My [efepide pagiiior plate 43, When the

the same way that their counterparts,of. the first
openihe/diomaa sheties of Frensegond 1F819 orsping 3 oﬁstPFa&ﬁé i} fbie open gtate, the
assigned the s reference nuigra s@sdl Mnto fluid
sec@BdcMPBoRES HED! (hG: CEnBRUT noRy TSP TPOPRRd oD Che o A
same. way as.in theubirgh. Rodenif opAGEL(E3)Ghe/ firdtNewer left
CGt‘b‘ﬁflilcétf%%lt"‘i’%hn“ﬁ%] k“élj' present d[rjxF d%f%ypcon? r(ol)ndevi ce
opkfind B4 BRAGLASCUSIRE Rt ol {¥8), GRARAT k&@und Qo §r&xLiéBopening (36)
X )

he running operation o he above-descri bed

ard oA Tythe Qathé lay deN ileer doRiterpasts o€ gherfirbtganboriiraent are formed.

hum dity control device (2) takes in a first air Iread
[0867] eamOthérgoriiansahiti ars mssigned dhe sangg refereneepHmagials g5 those already

second air streamwhich is a second process:ajr stre .
desartberities et embashiment ate dormsrlyndls HbeBa 81 bl (5t Crbodiment

dehum di fi catj on oper.atin e d a i di £i i on:
Acspriagly e ORI A IRt SOy S eyt i it ok XBibed here
' nately 25 perforns a first operation
Rgﬁﬁlgaséﬁ%%%ﬁt@grati o%, thgreby to conti nuougl y |
[og’ﬁ@‘” d%\kix‘ﬁ',p YRSl SRR oP thd whEvelidbicsdkd Bimidifieirol device (2)

firs ace, h reference to Figure 13, o
is QRE% Akl ONTRL iRty ntrelefsvidedi2) italas iina frsesiatirerm wddeh is a first
S éescrl bed briefly. [0170] Figure 13(A) illustrates

prob@salrostteaih @idra stéoordrmir streathwhichrista sspeirhprogess-any e and its
opt?ation selectively switches between a dehumidification operating mode and a
humidification operating mode. In addition, the humidity control device (2) alternately
performs a first operation and a second operation, thereby to continuously provide

dehumidification or humidification.

- [0169] In the first place, with reference to Figure 13, operation during the

dehumidification operating mode is described briefly.

[0170] Figure 13(A) illustrates the flow of air streams in the first operation. Figure



10

15

13(B) illustrates the flow of air streans in the
second operation. In the first operation, a first air
stream passes through the hum dity control passageway
(85) of the first adsorptive elenent (81) where the
first air streamis dehunidi #8ed, after which the
first air streamis supplied into the room On the
13@)ntusttassscthe dlow oftpit btecapads alyesdcbnd opdratidre  dnithd fisst ypération, a
passageway (86) of the first adsorptive el ement (81),
firgl agrestroand pases shrpegintha huovidity ¢naviol passagenyr(BY)i afitho first ladsorptive
first air stream Thereafter, the second air streaml
elemeat €) iwherhthe firsigainsirean sndeheandifisdrafieg avhi ﬂ(lvtil)% firgtaip: Stream is

B Ry UL -

pasﬁﬁ%ﬁ,vgaga({ﬂg} oP ﬁ'ﬁs 1r§on%ﬂla)%gflc3:% & i Xm;t)ggges gaﬁr e 611]1 ahsg sorbs heat of

'adgz)géﬁd# by tﬂeo ﬁ?é? Nkif Q{r?aglg.s A Wr (§2) sefbnd HIE s%%ﬁx‘ﬁnfi heated in the

or ptlve el enent regener ates the second

re%%ﬁ@x@ﬁ@ﬁ inegt ekeR®mpdr (B3) - Thent he %@M%lp@ﬁézﬁﬁlﬂasesathrough the
irst air streamis dehumdified in the second

-' auxitiagr piskapewal q8eNbf (i23ecandl atisveptiver slemanls (82ptand eheats the second

el enment (81) is regenerated by a second air stream
adyamptjvet ¢leméntr $2). ai Thestaftern the ceslondiadi stieanh passes thEsBltghtth@humldlty
rel easing noi sture to the adsorptive el ement

compyl papsagenipp(85e af thetsscandeadserohy wrlemsno(d2) prd Eﬁgﬁ%ﬁfatﬁ%lﬂ’& second
ad%)gétgflegqlgrgéﬁ zggme IR ﬁ'tegs%%nlglﬁpsé%gmtagg rg? %ﬂgsgr%%gllt% E%F.Jgndlﬁed in the
secBblgr % gr?{ﬂé f @i gﬁg %et Brs? %ﬁ% rﬁt‘levet ngél%o(ﬁl) Esoéééllerated by a

i on operatl a secon
secdhll eqr&reé}u m dﬂrﬁ' @ fi2s aﬁ‘ stredm U(llethmﬁ’ﬁd@b§ of Pidgit pre'f’éagﬁie moisture
fromthe adsorpilve el ement 82), I's supplied into

to tHeCadsOPive Bitinledt (81, 8RR 19 lehaﬂd tBe todns twhille fonSthé @&®r hand the
rel eases noi sture to the adsorptive elenent (81, 20

sed®AY, aiarstteam, dbst harggoietate chet ailsbeptivee eleoent @I)lm] by absorbing
Al t hough Figures 13(A) and 13(B) show exanples in
majpstirettherpigom; isslischarged feausside tierogmr eans fl ow t hr ough
hunmd dity contr assageway (
o5Eor pDiogiee the i %G@ 1 OpeRting M %eaéswﬁmrrsgeﬁ%humﬂeﬁed asa

w5 RO AR RSt B s 8206 B 7B oom

, wh(?lg Q)Q)Stgg %ﬂ%& ?ﬁ"& 5%13 it Sre@lRfeasedn tlﬂg a&éc;rﬁtrweaagment (81,

secona alr streans OW countercurrent

szPEh@M@&cﬁh@eak@htgaga&%b@ MODE [ 0173] In t he

dehum di fi cati on operating node, when the air supply

[0f72D ( 93)thbGgh FidurssalB@) aid $3@) show eMpplas i@ Whiclstthe first and
air streamis taken, through the outdoor side suction

seqopd mimygream3 low tiraughttbe hometityr ¢oghiol passegepay (8Yeof( @6l adsorptive
wi thin the casing (10), as, shown in 49

element (81, 82) in the same diréction, it may be arranged such the first and second air

streams flow through the humidity control passageway (85) in opposite directions, in other

words the first and second air streams flow countercurrently.

DEHUMIDIFICATION OPERATING MODE

[0173] In the dehumidification operating mode, when the air supply fan (95) is

activated, outside air (OA) as a first air stream is taken, through the outdoor side suction

opening (15), into the lower right flow passage (66) within the casing (10), as shown in
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Figures 14 and 15. On the other hand, when the air
di scharge fan (96) is activated, room air (RA) as a
second air streamis taken, through the indoor side
suction opening (13), into the lower left flow
passage (68) within the casi4®y (10). [0174] In
addition, in the dehumdification operating node,

Figheatl ¢ dnddBer Ohltbswsthebharhil; wihgh thehar disgiemgs fani(®6) b @@nwated room
exchanger (72), whereby the heat of the heated wat

air (RA) g wmombalaﬁtr@am l%ﬁazgamhrpugiwhﬁgndqw sidgsugtipa opening (13), into
regenerat| on heat exchanger (72{ FI RST OPERATI ON

the ferdgtt Newansstage (68) myifiin e rsting Mg Figure 14, in a

ot RO N A e
o A T Sy S 15 vt
givEh ﬁ)”ﬁﬂha tﬁ%)rlﬁ d| ttlﬁ%ﬁgh"@l’é‘i‘%enbﬁhbﬁ'Beeft'ekéﬂan@&ﬁ(vzl}t I on,

alr 1s d in"the I rst adsorptive el ement
FIRS1OPBRATION adsorbent of the second adsorptive

el enent (82) is regenerated. [0176] As shown in
[01F5pur e As shown tineFigughtl3gAYlenpaFigutei dd, bh et dirgt20peratidne of the
- first lTower right 15 opening (24) and the second
deluuppéllﬁcamghwp@p‘eng myode25 ge em@@ﬂsst eadﬁﬁﬁﬂl‘@t ﬁ‘ﬂ( \EllﬂcFem the first

the remaini ‘r;gq]dot her openi ngs

adsprpiive gelpmentn €819 | @gieahestpgfcgss |o|ﬁ rpgefrg:r@togt gxke§ cef }nr the second

58 AR BBCTI oS HE o T e e

firs 'aﬁ%c%rpél\%\’\ﬁgmellno(gégj Qﬁ(g @%g%ésgﬁfem AP het Q@orﬁﬁ&&ﬁ%&&@ R&ment (82) is

rig openin urd comuni cat i bet ween
regbfgagcond upper flow passage (55) and the upper 20
right flow passage (65). [0177] On the other hand, in
[01t76F | eAk sisdvaeinFigire 140 the gk i@ Partitidreplaien(20), theffirst lower right
side opening (31) and the first upper |left opening
opdn3®) (2hHtard theeseopmh uppert BghthopeninghES) @ﬁmrrﬁhp]g)pgp h;@]&e while the
openi ngs (32, 34, 35, 36% are placed. in thg
reneziiming Othen openlingss@at 22, 235 26) are placed i thejclpse &B@m ﬁfgﬂns state, the

1) allows f]u the |

£ e HR AT PB4 LAV B R e B Tpag e flow

pe3Eh (0RF wid B8t ERTGA brSRRSIP b R hobt Ul opening 25)
all&?g’h ﬁ&ﬁﬁm@ﬁ[ﬂﬁr béta%&n Eﬂcoé’t‘!cﬁ’l?cﬁ 258 A&V hassheel (35) aﬂi&he upper

i msi d rst shutter he i nside second shutter
rlgﬁ@fiawpgggg d (88).out si de fi rst  shutter (63) enter the

cl osed st ate V\/nl l e on the other hand the outside )
[0156¢ ondOahhk biher Kand) ini the Igil sidephartition hiateo(38); thut fnstleftRidesopening

state allows fluid conmunication between the second | |
(31| aob 15 first upper left opening (33) enter the open state while the remaining other

. openings (32, 34, 35, 36) are placed in the closed state. In this state, the first left side

opening (31) allows fluid communication between the lower left flow passage (68) and the
first flow passage (51), and the first upper left opening (33) allows fluid communication
between the first upper flow passage (53) and the upper left flow passage (67).

[0178] The inside first shutter (61), the inside second shutter (62), and the outside first
shutter (63) enter the closed state while on the other hand the outside second shutter (64) is

placed in the open state. This state allows fluid communication between the second flow
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passage (52) and the second | ower flow passage (56)

t hrough the outside second shutter (64). [0179] A

first air stream taken into the lower right flow

passage (66), flows into the first |lower flow passage

(54) via the first |ower ri@ﬂ opening (24). On the

other hand, a 5 second air stream taken into the
pas$a@v52) &fdt thé lsesunddesan o tEBissagk |(B6)sthraitgh thheufsidessecond shutter

fl ow passage (51) via the first left side opening
(64).31). [0180] As also shown in Figure 13(A), after the

entrance into the first |lower flow Rpassage , L he.,
[0179]r st Aufirst srrséraping fabae inthdle loner Kight ﬂpwag%ﬁg% 169 1% into the

BRI 5 5 bR A B e, o

s.agewa 89), t t alduedaj :
seoit B SFRH s ek i Ryl (R ARAT pFRESIART, iRy WP thy S low
| ' ! . . The first air stream
pasﬁ%?%ﬁ%?n{egﬁtﬁg%gﬁdﬁr&?ﬂgné ?’Elét adsorptive el enent
[Olégll) fAOWRo IsAbRn LR EFifhre SE3 (AP Pter fthoehpansdgm (Hefirst lower flow
[0181] Meanwhile, after the entrance into the first
pastdgeVspRsEast airlstreamhfovsentn theahumidiy rceauolf passagewny ¢85) of the
the auxiliary passageway (86) of the first adsorptjve
firsehdsorpttve (eBddent (885. Dluiring the8ow) thrgugh tlaswmidity control passageway
auxi liary passageway (86), the second air stream
(85hpeasehvaness corstined Hohst fitshaig siedm gy adgorbed on the adgprbent of the

frshafspEtig CBIERT B e Le Ul SFd) ARAAER Al the first adsorptive
b f on, d ai

cleBPRARPIARTE P P Traepp @RS AR GMIC. 2255 5nd 1 hen

[01%?153681\.&&!‘%&51 _aft&etr.‘]}e SHENE At 90 fisaflo@rabargesl)( 1) second air

that tinme, In the regeneration heat exchanger (72),

stredfh FORsSORO R AdiligyRafhgeway qabedf by Hfieat adsmphizngdement (81).
with heated water. [0182] The second air stream

- Dutirgttedidoy thrinegh the atxilidgopastagerear (8xthe s¢@n aérmyegmeabsorbs heat

regeneration heat exchan%er (72), is int,roductﬁd |ntg O th
of adrorptioni gengrajed) as sarsewlhpt (VB8gT WPOF [Rdsorglemp Ry the adsorbent in the
ent

3 AGolE rysssEENY AP A GRS s 9 Hisgon the
' .th d f] t
e 00 A SPLARE e, 72, s i e
f . .
5559608 Ut 2, PRcaAd S Mt s 7,

the386&MAiARRAMAL h¥ReEhEhr@Nbxdh8rde with hédied whteri di ty
control passageway (85), the adsorbent is heated by
[018DF SeThngecdhd abt stesum, drediedalsy the fiess widsorptiee elemeap 8B and the
are desorbed fromthe adsorbent. In other words, the
regankatidrehtat ekchanper () ds inteeduerdpintoy thecguitiany ppsageway (86) of the

regenerated. The water vapars desorhed fromt 5
second adsorptive element (82) by way %f the centraf gow passage (g’;). ]['hereafter, the
second air stream flows into the second flow passage (52), flows, through the opening of

the outside second shutter (64), into the second lower flow passage (56), and is introduced

into the humidity control passageway (85) of the second adsorptive element (82). In the

humidity control passageway (85), the adsorbent is heated by the second air stream and, as
a result, water vapors are desorbed from the adsorbent. In other words, the adsorbent of

the second adsorptive element (82) is regenerated. The water vapors desorbed from the
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adsorbent flow, together with the second air stream

into the second upper flow passage (55). [0183] After

the entrance into the first upper flow passage (53),

the dehumdified first air streamflows into the

upper left flow passage (67)9Via the first upper left

opening (33) 5 and flows into the air supply chanber
adsofbdht floh egettiRe watht thanecondndio strdan, dhfo thepptondalppebabw passage

(42), the first air streamis supplied into the room
(55yia the air supply opening (14) by the air supply fan

&95). 0184] On the other hand, after the entrance _
[0183 0 t ABexstbe sntrangggeio the st paperdlpey pasyge (58hdhasdehwmidified first
cair strean1fugws i nto_the upper ass

Lght fl _
air (sg%m viosrstipte the MR lg% WV Dappage; (rgl v%ﬁé&h Flvr:s,é %?@qﬁgfgﬁaemng 33)
I into th ir,di h 41).. Aft. he._.
an, {BVR oS 1 G MPPLY PTG R0 SHE s SHppFe ifige o ar supply
cha\?:?%? Tﬁ}aﬁ%.fﬁgtﬁggfhéaﬁq fs{'sﬁ @dqg&t (T%}gf(&g{l/ %’%aﬁ[ge %FSuﬁﬁ? "Yoening (14)

g air arge openi ng
by Q{emﬁ,gg,fgﬁl 5)96). SECOND OPERATI ON [ 0185] As shown
in Figuré 13(B) and Figure 15, contrary to the first

- [018RET at OAAhe bihePhantd aR&CHS en@RRE diitoqhe dcoht @pper flow passage (55),

dehum di ficati on operating node, the process of
theasdsandpsir stredrakksvs iptaathe uppet HehtsBow passads (9t viy ¢he second upper
el enent 582) and the process of regeneration takes

right| epsaing{25) ansl flows intethearipdischargs) chamber (4d),) . After the gajrance into
words, in the second operation, air is 6 dehumdifje :

theiW‘ﬂﬁ@%&é’ﬁﬂ‘b%édP:&? Jeong apnsiream gﬁélsehar&e do Qaﬁ@ettﬁwom via
t he..adsor bent. of e first. adsorpti element (81) is

the o TR Spohing () b AR RRRE P e o 15, {1 1 he

ilal devRantiition plate (20), the first upper right

”Eb'ggﬁlﬁ r?éj“(‘?’o")*@z};nd the second | ower right opening (26)

01891 €r ABGLORE M Fiak€ 1B)| MM ure 'BTRbMEAFY t& teefirst operation, in a

[ oanings (21,‘22f§§4,39?) areg%laced iﬁﬁ?he closedp

secohdbperalion bhite dehaimédifitdhien dperasing wpgiey thei prbdeso p£adsogption takes
(23) allows fluid conmunication between the first )

plaoppethefstomd gdaoptive clcsBNt 3 anhtheuppenss of tgendratiw takes place in

passage (65), and the second |ower right opening 25, o
the( fisy aspeiie f olementc BHounile Athesn WoElswdB nthe hiecpri\peration, air s

actlys3dise i 8] SpOASHPTAY IR SAED Hiarisem ik dhg Sffprbent of he
first hﬁis%rﬁﬁfeteg%&? rggi)‘r’}%feeg@f?&gte the second left side
opening ( a t

e-second upper |eft opening (35)

0188} €r hbehRRETh Shalka M t)h@ rikbResidd SRS ﬂlgte‘{Q‘F)l‘? (‘i)hseef;ljrst upper right

openi ngs (31, 33, 34, 36) are placed inthe c
opéfiad €23) dhd tHeSsebad @owéheghtZopening (26) enter the open state while the

remaining other openings (21, 22, 24, 25) are placed in the closed state. In this state, the
first upper right opening (23) allows fluid communication between the first upper flow
passage (53) and the upper right flow passage (65), and the second lower right opening
(26) allows fluid communication between the lower right flow passage (66) and the second
lower flow passage (56).

[0187] On the other hand, in the left side partition plate (30), the second left side
opening (32) and the second upper left opening (35) enter the open state while the

remaining other openings (31, 33, 34, 36) are placed in the closed state. In this state, the
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second | eft side opening (32) allows fluid
communi cati on between the lower left flow passage
(68) and the second fl ow passage (52), and the second
upper left opening (35) allows fluid conmunication
bet ween the second upper flo% passage (55) and the
upper left flow passage (67). 5 [0188] The inside
secbhd $éft Shilet dyning6BR) atlbes ifluid demaemantios batween th€2ywer left flow
and the outside second shutter (64) enter the closed.
passaget @8haind ¢heosecohd flowhpassagent$2).handothe seetadfuppst 1eft opening (35)
shutter (63) is placed in the open state. This state
alloxys Bvie P icaEAMBRMERR HhsrbepRid eT AR PRISEge (55) padhihe upper left
passage 1) and the first | ower flow passage (54)
floyipagiagh @Me outside first shutter (63). 10 [0189] The

L A W A i o
sec@& ?]ﬁ\.gfea gﬁ@ en‘&% qhd Qﬁtsih‘eeﬁ% qzvﬂx%"@{ tHel My HARE M ShutidO Kirst shutter

and second alr stream taken into

(63) REplaLMEn theToberd biale. PIBHAYAe aiS)s fluldo¥nhiditatiohebetween the first
second fl ow passage (52) via the second |l eft side

floapPeRidpe (6BRAnd {HI1RG] loA®r dloSo padiayn(Sdn thirboglr thel@tile first shutter
after the entrance into the second | ower flow 15

(63passage (56), the first air streamflows into the

hum ditg control passageway_ (85) of the second )
(01885 or pTheBrst pis siserm.(talan into the Hyvarmieht flaw Repiage §16)« flews into the

secp BV RO Porae (FOoTagis pPd Iy i AeRiBad 8y (othe otber

' b f th d._ad ' .
T80 05, M OR AR P P PARSRAE s o

ALt I 3 I ;b Rhhi econd upper
Sec? %Wug'aﬂ aé% g(%%?)g thggge[ogt%é%@ébw%%éﬁ%?%r hand, after
[0I60F enhkAneeshbhn tHiurs a3 Y aftbiotie RaGaR@En{oShE seédnd lower flow
second air streamflows into the auxiliary passageway
pass86e) (56, thb dirseatosetaan Sowptinteehe dhumidityt coi@?) pasSagawny (85) of the
the flow through the auxiliary passageway (86), the,
second ondbomitive  slemsaim (8B or Bringatheofflost Shgyeh othe humidity control
generated as a result of wafer va@pr adsorption Q% %ﬁ;
orbed on the

Pa-%ﬁf%’fqae(ﬁm Waies e"aﬁgﬁaﬁ‘?‘l‘?i hm it lﬁﬁs@ag&r argcad

Al i 2 i .
a{0ehSh o B HEpREARPBe 2o e 11F TG el fhus piymicified
in %%g&%ﬁf&ﬁ?ﬁ@{i@eﬁ#%@mﬁ(ﬁf} fLo%gseiﬂ&)r AL LQ3nl% er%gpé%‘%ggg g(g?).

, I'n"the regeneration heat e
[0101 ?) . DRethS RRR hafll ! affeh tRA Bhirsnch aaioele R¥cdhdaflove Haksape €52), the
with heated water. [0192] The second air stream
sedogat £l shyarh Rovee anodhadseiliaty pessegeavren(86) 81) thanstcoltk adsorptive
regenerati on heat exchanger (72), is introduced into

elenteat &8 | Daring phe ShyewayuglBele afxilidrg Besageway (86), the second air

- streamn absorbs heat of adsorption generated as a result of water vapor adsorption by the

adsorbent in the humidity control passageway (85). After having absorbed such heat of
adsorption, the second air stream enters the central flow passage (57) and passes through
the regeneration heat exchanger (72). At that time, in the regeneration heat exchanger
(72), the second air stream is heated by heat exchange with heated water.

[0192] The second air stream, heated by the second adsorptive element (82) and the

regeneration heat exchanger (72), is introduced into the auxiliary passageway (86) of the
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first adsorptive elenent (81) by way of the centra

fl ow passage (57). Thereafter, the second air stream

enters the first flow passage (51), flows, through the

opening of the outside first shutter (63), into the

first lower flow passage (583 and is introduced into

the humdity control passageway (85) of the first
firsagds0tivie Werabre B 1) by 8dy. ofl thetdeatraluftowi pagsage d67k r olhereafter, the

passageway (85), the adsorbent is heated by the secand
secaidr ais tstremm eateds thesfist flowupassagenéfildr flopip gheough ghe opening of the

desorbed fromthe adsorbent. |In other rds

. th :
outsides b slmitten (6Dnintq thedirst lawen flow RASSAgE & nfmct gll)n?rpguced into the
" d. Th -bed, f .
s e I e G A R A

. he fi
confit Sisigkiaing B, Byl s RESSEAE epybdond ¢ Arlanf s a resul
watEp‘?%)%?%j&eiﬂ o‘éﬁrb@cg frotOthb lafisdrb@it! B 618&WbldeV¥he iaBidtbéMf the first

upp ow passage (67) via the second upper |eft

adsOPEvE REmdnB 181) iThedenadtear . ThBavdtér Gdporsi dessibied diorh |thevadsorbent
into the air supply chanber (42). After the entrance
flow,nbgetlidravith the setopd virGtrearhdnto(the first upger fflomspasadge (83 eam
is supplied into the roomvia the air supplégopening o
[01931) byfiertthe ghiransa pptoythé secondsipper Haw ppssege (HY. Hrendghumidified
hand, after the entrance jnto the first _upper [flow .
firspais steggen flewy inte the upper lekt ocPasFaEe 4§ D eiaihe PESRad RpeF lefigpening
upper right fl.ow passage,(65) .via t.he fir
35} Bffercagierioe, g7 25 Searices iy % HE St ShpfPATR) o fofer he
flows.ipto.t j i :
entignP i, ik BpR ChaftbB 124 e BRR TR el qupphed filto Wtroom via
38 bhEni s A §Hp8Y MRYes)t 0 outside the room
th \§7| ggﬁﬂg%glé?ﬁ%lg%gg@ér%egoégﬂi ng ?1 ) by the air

[0194 B C hang ehef iRer(1RBY, aftdMeRntrafteTintN hOFERADDAC] 0MDDEsBPe (53), the
[0195] In the humdification operating node (as shown

- secomd Rirgream fl@#s ana thhppentvight flome pasisages(Pdpivia thenfifsbgpper right

is activated, outside air (OA) as a second air strea

openingt @Rkn Theresfien ghe seeqnst aif $t§qa%n Howninimeis afeiybgyee © amber (41).

A 6 oA, B et
di.sch f 96) i tivated L r

to qu§idy g Fpom e A h<EnftEh b BF Mol gischfle 87 5B,

Htmgﬁ?mﬁggkdﬁtﬂm@ﬁcﬁf@i ng 25 (10) through the

ndoor ~ s suctron opening (13). [0196] In addition,
[0168] t hephHah@infdifiakionpeRengkiods (Adewnliedigdesss £nand 16), when
flows through the regeneration heat exchanger (72),
thewdhresupply faf €93) éasctivhtet hmtdidnnie (OMbea sécondhiretrearn istaken into the
air streamflow ng through the regeneration heat . )
loveex afghn dlrw pagpge KGGRSTitORPERATRENE 3%0) through the outdoor side suction

opening (15). On the other hand, when the air discharge fan (96) is activated, room air
(RA) as a first air stream is taken into the lower left flow passage (68) within the casing

(10) through the indoor side suction opening (13).

[0196] In addition, in the humidification operating mode, heated water flows through

the regeneration heat exchanger (72), whereby the heat of the heated water is given to an
air stream flowing through the regeneration heat exchanger (72).

FIRST OPERATION
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[0197] As shown in Figure 13(A) and Figure 16, in a
first operation of the humdification operating node,
the process of adsorption takes place in the first
adsorptive elenent (81) and the process of
regeneration takes place in b#te second adsorptive
element (82). In other words, in the first operation,

[0187T s Aurshewhi &d Figuré NS(ApenddFizd®onps iivea Firel epemtion of the
(82) and water vapors are adsorbed on the adsorbent of .
hurniéfidatios pperdtiog prodeche pegessiof adgptior] kegilagksindholirst pdporptive

Figure 16, in the right side partition plate éZO), t he
elepiepis(81) pephtheqiraeess gpEagppriatiom ipkesplagenis the secong ggarptive element

(32!5 i;_\ ng]?t ﬁt,%ﬁlg nwion % é& %%pp glgsitt r%[gg;a?lglz,?:ﬁg 25 ﬁ%g%d?@%%ﬂ inlaﬁngt %E% adsorptive
ele'g}%até&g})%ﬂo ﬁgt%f %%trsgifrp I'élg\ysotrl?% dsuc}niﬁ'u% é orl%e:ilng 3{ 1%11% ?]itr% %1'{1 %étri]\qeoelement

(&lhe | ower right flow passage (66) and the first flow
gassage (51), and the first upper right opening (23)

: [01?'8] ows AK kkidveh i PIFORNI 6; @ HRT e ke artiton dlate $20)eeArst right side

| ow passage (53) and the upper right flow passage
opdri) (21) APk ok dpper vl epediag R3)ientet the dpef stas wikile the remaining
partition plate (30), the first lower left 15 openin ]
otheBdperams (RRe24 @5oRe) arpprced af theawnd nigte; 33 thinsiate, ttheef%rst right
_open state while the renaining other openings {131,
sidg ppering (2B)allams fhid cemmunicatien bpygey the leer right Hpppassage (66)

an Siir B Vo saeb o BN Peret 9ibuprepibign Alows fuid
cob SRR LBy, S RA50 PPl s

6 onmuni cation between the second upper flow passage

5?55) and the upper left 20 flow passage (67). [0200]

[01DbE | NOhO@e fdthét haaldUid e (e@tl);ide_tﬂa@titicﬂlsﬁﬁ& @85,008 first lower left
shutter (62), and the outside first shutter (63)

opante (34)hend Itk eekoat] atppeniieft @pening @Sptehter thamgen katate while the
out si de second shutter (64) is placed in the open

rereaining otheniopenings G1ab2.GAds 36) urk dlasednnuie clased ataiset W dhs state, the
the second flow passage (52) and the second | r

ﬁr%‘llBWbéefEQQ%m{‘%@%t i #utfﬁ BOBVEICARSTS BE VAR JhE dpwpr left flow

oo 08 i B 5 B St BDL R SRR Bl e Snine o9

hand

floMpa8@@e (6pken into the lower right flow passage (66),
fllows into the first flow passage (51) via the first

[02009ht  Fhésideditbtuftedl(h1), B inside second shutter (62), and the outside first

f ' ' |
all%\g%\ﬁﬁﬁlgco%@ﬁé%%g?ﬁé\%ﬁl I’%Péér &c&rﬂ?uﬁﬂteﬁ ngw géé\%%ed '(%gi)ﬁand the upper left

shutter (63) enter the closed state while on the other hand the outside second shutter (64) is
placed in the open state. This state allows fluid communication between the second flow
passage (52) and the second lower flow passage (56) through the outside second shutter
(64).

[0201] The first air stream, taken into the lower left flow passage (68), flows into the
first lower flow passage (54) via the first lower left opening (34). On the other hand, the
second air stream, taken into the lower right flow passage (66), flows into the first flow

passage (51) via the first right side opening (21).
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[0202] As al so shown in Figure 13(A), after the
entrance into the first lower flow passage (54), the
first air streamflows into the humdity control
passageway (85) of the first adsorptive elenent (81).
During the flow through the #unidity contro
passageway (85), water vapors contained in the first
[0202] stAealkd ahewadadiiped 13(A), hefteadbo ehemntce dfitot the first lower flow
first adsorptive elenment (81). The first air stream
passaga ISéle thenficit Riretream fldves int Sie Teiditp conteo!l passagewey (85) of the
(81) flows into the first uEper flow passa%e (53%.
firs{ adsomtivsiamant (81). alDaing thieflevitheong thehygnidify copfral passageway
fl ow passage (51),.the secand air stream.flo i,nt
(B5), FRaler YROTHegn fﬂa%% Hg&ﬁé’f/sf( 5 SITEH™ gFfeadsOfd o Agperbent of the
| ement 1). ri he_.f| : byl J ;
tirsC Rt Pt o BB G P Ui e Bidepigorpive
' of water vapor
clop SRR B BETRL TRBL B PosREEY Dum i 1y control
[O29§53a9ﬂ%1ﬁﬁ5hﬁer'¥h§ Rntrivitel A ﬁ@&&étbﬂ&vﬁpla@d&ﬁ@ ¢5t), ffe second air
adsorption, the second air streamenters the céntra
strehinO foRa Sie@Y the( kilian dpapsugsesy t(B6ouf ithet fiest reigenpavatelemment (81).
heat exchanger (72). At that time, in the regeneration
Dutiesthedlooh thrgegh th 2hxilittyepassagowaly €86), the seconhairstmamabeprbs heat

by heat exchange with heated water. 15 [0204]. Th .
of adsompiamagenentachamy 18 64 YIYer YAPOT AAEIPURIS By ¢ pdsorbent in the

e e T, SRS REAA SCHERSS wpon, e

of , t.ne._second .adsor.pti I (83) :
secf b SiredF SR BE 3P LUy ShREBsp (A0 pates Mol i epencration
&Qﬂ% Loy i tRatlhfe, $ R¥foR RS 24EhAnged (728, |tA¥Sacond air
hea?&%oug the ofJAgrﬁ ngﬂxge %gﬁgg%%lltegﬂgg seconde(nghu(t ter
streaBrik hedtBd By hbR cs@f@ped withWested awrpassage (56), and is
i ntroduced 20 into the hum dity control passageway
[0208F) Ofhet bezoné aimstreads drepteil Viey éleefimshtad§@piive tlemenie(81) and the
hum dity control passageway (85), the adsorbent is
regbresttonh pt exehangadie). as mteodpeashintnipe aysiliagy passagevay (86) of the

wat er vapors are desorbed fromthe adsorbent._Jn her
sechigh adsorRiE STBUN IR Boay O BeotsuBAK SN B BT $ el ShERENer the

sec%]?% ?’r‘risf"ﬁ?rglel g.g)neiia%ﬁ?{e g?(go%ai gvﬁ p%ggeeag\iggfg%\ﬁsd %%I&?QP gd opening of
theﬁ)h#ﬁ?(geln%ef:&ggi. aﬁﬁg{ (,%'?’rigﬁ) thd ?ec%ﬁg OB H ?%sg%gﬁ ag@ is introduced

er vapors desor bed
' fty thiavh] faQG8ER h b tHehRcSREARGrptide lelehiene #8R). In the
mt(?ﬁt%gﬁ?ﬁgt%fg!éond IIlﬂlppgr %{gsv%bpassagg (55).rp[ 0285] thwg}) "

hurhfiety@BhirlnsRsdgbivey (859, the addorbepp &y hehtedwypths sagad @is3jream and, as
the dehumdified first air streamflows into the

. a respiewatet ghytor§ hvdgsarbed gon( 88)adgorhenthe Iif piher waplsethe adsorbent of

ri ght opening (23). Thereafter, the first air stream
thefseenusl adserptive elemicnt (823 ivmseeperatpdnbdnd. (the patenmapgrs degorbed from

theSa%sorbent are given to the second air stream, in other words the second air stream is
humidified. The water vapors desorbed from the adsorbent flow, together with the second
air stream, into the second upper flow passage (55).

[0205] After the entrance into the first upper flow passage (53), the dehumidified first
air stream flows into the upper right flow passage (65) via the first upper right opening (23).

Thereafter, the first air stream flows into the air discharge chamber (41). After the
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entrance into the air discharge chanber (41), the
first air streamis discharged to outside the room
via the air discharge opening (16) by the air
di scharge fan (96). [0206] After the entrance into the
second upper flow passage (568, the second air stream
flows into the upper left flow passage (67) via the
entacoOinb thepdrdijohbtge @hanberd 41)3 M. firstniM$tenea teschargérkto outside the
second air streamflows into the air supply chanber
roofm9ip theadit dischangs apeningr(t® Yyrthe airdischarge &yd@b)y chanber

- 2§)42), the second air streamis supplied into the room
[020ph " t

hafter thesensionse bpse thegeqond)uppgr {ew passage 9y theecond air
95),. SE D OPE | 0207 h [ Fi 13(B
srcyiuipve e AR ARG T A0 TEGoh (9 FL eGP BT i oiening (39
10 d { f the humi.di ficati
oSBT BACL R 3 S 8 ML S Ao (57 ater e

RIVII d . . g
entPSO TR teCaifl eéh%?%%: (&9 hecdNdosLSFealt is su?phed into the room

regeneration t e I'n the first adsorptive
via@hSMe MpplBdpenig (18} Beihe WRTsdfplyifih {938 second operati on,
air is humdifiedin the first adsorptive el ement
SECBND ePER4IION vapors are adsorbed on the adsorbent of
the second adsorptive elenent (82). 15 [0208] As L
[020Abwn As siwuieFigpre 13(B) laed Higihe 19 eentyaay ta theolirsppparation, in a
(20), the second right K side opening (22), and th )
secgd SpFatigrpet thPi‘@‘mldlgiﬁ@tfﬂnn‘go‘é? e pocess Q%WQS%B%‘PP iaksg place in the

while th i nj i 21 .23, 24, . 26).
seohi, afxmisyy FIEMERE(RY 80 IR pRREW PPPeekfduy it akes pleEein the first
' id ' . | id . - e
SRR, 5, SRETVRRS ke BT s s i

first 88orANE Idiferd ‘?839%@2\4@@&’ v l%ﬁeeac(sé@ed oANRe ABrRaeoMtle second

upper ri ght openi'ng (25) 20 allows fluid comunication

-.addaqjtme[bn{dﬁe(&?pond upper flow passage (55) and the

upper right flow passage (65). [0209] On the other
[0208hd, Asshdven ireFiguss R ipahd rightosidppatitiop Pbite (AMetheisesand right
_upper left opening &33) and the second | ower |eft .
side peeting (3236ndahe sscond appysaiehs operingu? Deenigrehe ppemptateqyhile the
ot her eni ngs ' a2, , 35) are placed,in th .
rengaiR}ag gty 8?‘@1%“355{%%#1%% %ét %@,ﬁ plagedim P closeq, IRt Fip s state, the
openi (;33) all | ui ¢y communi cat .o t -
secRf BeBCriic Phyon ) Aoy o STMMERMIAT pS LU AR, bWEy sight flow
S , o . -
oS R E i seBli HO8 e e e KA e R P S Ppenine @5)
all$ Aaiecdn®Bhnidftbnt Bawear Sdtket WL hppek [T pAsEROESS) 264 -the upper

[0210] The inside first shutter (61), the inside

righteflongasshpet 68y, (62), and the outside 57

[0209] On the other hand, in the left side partition plate (30), the first upper left
opening (33) and the second lower left opening (36) enter the open state while the
remaining other openings (31, 32, 34, 35) are placed in the closed state. In this state, the
first upper left opening (33) allows fluid communication between the first upper flow
passage (53) and the upper left flow passage (67), and the second lower left opening (36)
allows fluid communication between the lower left flow passage (68) and the second lower
flow passage (56).

[0210] The inside first shutter (61), the inside second shutter (62), and the outside
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_eletrieat $8)onBurdgd

-

second shutter (64) enter the closed state while on
the other hand the outside first shutter (63) is
pl aced in the open state. This state allows fluid
conmuni cati on between the first flow passage (51) and
the first lower flow passagd®?(54) through the outside
first shutter (63). 5 [0211] The first air stream
secdnkmii62) biter ihe\issell &fate Whitwopalks aiher h4id)the bhids first shutter
Into the second |ower flow passage (56) via the
(6358 50dd i PR opeafstat@peTiingtate3BlowsBhuid kemotuniativm hetween the first
the second air stream taken into the |ower right ftlgow
flovp passage (S166nd the Gvat lowenflowpasago i) thranghjhe saigude fiysy shutter
via the second right side opening (22). [0212] As also
(63shown in Figure 13(B), after the entrance into the

10257 oarte kel e, ARkRaRP ANt Jeone SRt (B, Aoy o the

: f.th d t.i . i
bR PEr S PSR SRS 40 Ru s e ter o

wat er vapor ' ' Rbwtpadidoe $66)C 86WahMo the second
thegacsogflk%rdﬁofﬁ Eageghglgggr zedr%\t’etrgg% ﬂg%speag%r%d%a sorptive
L. d fisht seefopehined®)t hus dehum difi ed
ﬂoﬁhgﬁ%@(ggggﬁﬁc}h%gfg{xpt |§ve el éj‘érrentgq( 8)2) flows into the
[02$EC ONdAYIBRE shéwin Phmsald(B) Safjer the efitpatsfintorthe hesopd heswer flow
hand, after the entrance into the second flow passag
paskdw)(56), hiee fise aomdreains flaws waorthid bwriditytcontrplerassageray §5) of the
passageway (86) of the second

dsqrptive .element ...
secp@D)adsoptivagelement (82 ¢ hPBUES Do At HPuRY (s Rugidity, control
86), the second air stream ahsorbs he
Paszg%%%)@%tﬁsé}a Yelke Vapad pRtipeotn e R el ggrrea\%gpaa? adsorbed on the
adso Lon_by th i d¥ the. B g d dhumidified
adsagsseg‘g {}aquy.( uﬁ;%@g’é %fvgn%ﬂl ungséﬁ%hym ¢l ddtamaRtS Bbhumidifie

er “havin rbed such heat of 20

' | | flowcissagal(S5).
in tﬁ?g&"oﬁa 'a@%g%ﬁw?:ge%?ﬁ%ﬁ )3 owsShlo@BEsRBAS (fpdr eﬁqﬁs 4zal(55)

W pass then passes through the

[0218PENEDAHhO BiHE Bhn®XFeaMgLent(ane) intdithe Bedondifitey passagh €52), the
regeneration heat exchanger (72), the second air .
secBhd eamsiraant ehivedinks the mesiliaty pisshgeatayef86hafghe wieeond adsorptive

heated water. L@gél%)@e t&?\%ﬁéﬁé?‘giﬁ% msgg{agg\%&g?ﬁt 69 D¥ond air

T T Bt ol VOB o
| enent (81) . f th |1 7
LTS Rl B BB, PR ST e
f { t N&w ] e ses
adsgﬁ?q%np qgsg&%%lglgzﬁﬁt{%a%&%@%s Heoughal N8 %ﬁH%BQ{SQf ahd'€hen pas

Side Tirs _ _ , |nto_thef|rst ower flow.
thrBﬁ'%?ﬁ%er Adrati @eétse){cﬁﬁﬂ%éﬁl YoEH iAtt that fitme, hunheirégeneration heat
contr ol o)

assageway (85) the first adsorptive
ex@laaB@anr2), 8h¢ sedod tahrestieani WilteyteBas a result of heat exchange with heated
water.
[0214] The second air stream, heated by the second adsorptive element (82) and the
regeneration heat exchanger (72), is introduced into the auxiliary passageway (86) of the
first adsorptive element (81) by way of the central flow passage (57). Thereafter, the

second air stream enters the first flow passage (51), flows, through the opening of the

outside first shutter (63), into the first lower flow passage (54), and is introduced into the

" humidity control passageway (85) of the first adsorptive element (81). In the humidity
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_opaning £35)| efherepftari the fixsB3ir. strepmy

control passageway (85), the adsorbent is heated by
the second air streamand, as a result, water vapors
are desorbed fromthe adsorbent. In other words, the
adsorbent of the first adsorgtive element (81) is
regenerated. The water vapor83desorbed fromthe
adsorbent are given to the second air stream and, as

cordral @asshgewayn@5) eooattortient stheetadhby théseviodd hirestiearb alitheas a result,
wat er vapors desorbed fromthe adsorbent fl ow,

watep yapere eraflesarbed drose themgisaibents t A gher wordsp thenadserbent of the first

upper flow passage (53). [0215] After the entrance
ads,omt{yetqygnglgdg}]hlsdﬁg@}erqt@%w ﬁ'ﬁs@%@% VRS ,deziqql%ecf ﬁom the adsorbent

AT AT YA —
' f 4 o Sl f ,
TR g PO 59 SR WP

int§ e/ pb MO biRagd s35.uPDI y chamber (42), the first
air streamis Supplied into the roomvia the air
[0238pp! yAGpethen@tradet) inky thehRc@id upgiep Plow f»a@@ageﬁ)fs), thé) adimidified
On the other hand, after the entrance into the first
first pyrestretroflopasstaghe QpRIr, righteflove paoage §65) da tieasacbhdwpper right
into the tipper left flom1passa8e (67) via thefirst
aws dnto thheaiss sunplidl chamber (42).

A A B S bR O gt o e
41) .. th d ai i s di.sch d id

rockh eyt A Ry ek 13 SEREA BRI 16) by e ai v

[02? SECha@%S?hJ &ﬂel(]%gn)eiaaﬂ RS anSE intd %ﬁ%}%e?ﬁ%@%@g (53), the

17] descri above, 1 n accordance
secBBE 9in Gtr&MD ALWIBNRb theQRpBr 1eRARRYF PAskyR (B PR Me fSluppBLleft opening
is provided with the auxiliary passageway (86) through
(33hi Thereatferahb eadond girfstreind fidwaviatoathe tafralischarge chember (41).  After
adsorptive el enent (81, 82) is regenerated, thereby
thepeaitianee into thesair idissharge lsbamberhi@l hdbo sptond exiestemamnis ¢ischarged to
82) with the heating fluid flow ng _through the
outgid the ropip %&@@M&&a{gg@pe@% {H byitheaipdischagentap£9¢)on

EF%@@S%@E&@:@@P@%@%@ ?rgzje) , as in the first
350 B GBS e B PAY SeBL e, i
adsblptie RS P8 E Sggisi 6Vigesd KithNRe @15581{%;' ﬂr%gsrag@\lv;?}a%) through which

noi sture (the anbunt of regeneratio than “is

a hesuingefltidofald ¥t & Riney e addefaiveichghent (81, 8290 GOMRRnerated, thereby
possible to increase also the anbunt of adsorption

“making ihemgsitle tehedn eheaaldsorppivie\ebenadne (81t82) 84ith 8:2)heathspfibil flowing

moi sture in a first air stream thereby acconplishing
throughrth aweliery ipassagerase(86batithe Hmeed regepgrgpn of the adsorptive element

8 1@&%&9@%@%‘?{&%@%&’ Enrz)tdie)(,) gs ?rf th% tﬁ?‘stae(rjnsb%iig}lén\{.e Consequently,
the adsorptive element (81, 82) is maintained at high temperature, thereby making it
possible to increase the amount of release moisture (the amount of regeneration) more than
is conventionally achieved. Accordingly, it becomes possible to increase also the amount
of adsorption the next time the adsorptive element (81, 82) adsorbs moisture in a first air

stream, thereby accomplishing improvement in device performance.

[0218] Additionally, during adsorption of the adsorptive element (81, 82), the
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adsorptive el enent (81, 82) can be cooled by a cooling
fluid (a second air streamj flowi ng through the
auxi |l i ary passageway (86) (cooling/adsorption
operating node). This prevents a tenperature rise
during adsorption, thereby n¥ing it possible to
enhance the <capability to adsorb noisture. 5 [0219]

. adsbptive @feiune (81i, 82) Ganctier cootpdcbysaicdolingdtuid henombaif streamgflowing

a batch running operation in the humdity control )
throlehi tee (a2iliaryo\paskedewdyt H86)h écdalingfadsmiptéaptapeeting emede).  This
(81) and the second adsorptive el enent (82), a
PreEQit ArignRersorpTibo AL pdsormtipnnihgeeby malgng tchassible (9 @bance the
of. the adsorptive elenents (81, 82) while
Cﬂ%w¢ﬁNFﬁﬁ@@%§??gﬁﬁheating/regeneration operating node

[0221 g]lc Og ;ljlfglheelr%}.oigé] nité rkllg Sgraagleg%q Os!fgglté d Iﬁ%c? gwslfe%l.p %rgogrrpglilge g)ﬁ BA®h running
opérgfpc{nol\[quﬂ%ﬂﬁmidﬂg ROhPo1afis Rk Q%ft%@viﬁétp@k?thlthé Frs@%orptive element (81)

regenerative apabrlity, reby acconpl i shing

and fﬁ@rseé’(ﬁﬂ%gorilaﬂvé &Eﬁlentct%!E}, Q& oBBA stﬂﬁﬂféﬁ-o'pel‘éﬁ AddeMtonducted
EXAMPLES OF THE SECOND ENMBODI | RST" VARI ATl O~, LAT

in APl bR ve Aléhems (8582 twidkasinrikanguelyi & heating/regeneration
hum dity control device having the same 15 _

oparatirfg muodadsicondused inshédathietof the adsorptvie elkmente(8df 82)he This makes

_ second enbodi nent. The first variational exanple is .

it passiblec teeppcomeplish impagvermeat fin dwthpdsorptivg papaity qnd Hegenerative
first operation and the flow of air streaps in the

canabilin S0 eeP BRI RE EHREAYRREN! fofa) depipt agtfmance.

ARSI oSl e (51

' i o 61 ¢ 20 [0221] Wth reference to
Flﬁg&ﬁg}ﬁi ISES Q{@I{@Lg

, operation during the dehum dification
[02QDFT at iANfrst ARGt drial Rikh@bleyisde Humibieg coptrederi@2 Baing the same
Figure 18(A) illustrates the flow of air streams in
cortfipmrdtionshs alpe hatmidity. comtenir devides pB)thé Iseustdr ambedindest. The first
flow of air streans in the second operation. In_the |
varfatiopel axpmplet is characterizedrin thagthe flaw ebair ptecamstin thegfisst eppration and
the\gfgoe\? g%;z?rgalptrnqgﬁ)gq;ﬂﬁ% Qeczgg d}%ggpglét%q glgagxfg{egl( 81%?‘%2 %ggs\éﬁly variational

Thereafter. he first_air ,streamis supplied int :
exig ey Bt Aaer 4 Ang BRI SeoPHERER A Bs plsd in the

eqt orption of the first air stream when
°p%H§§?%%d?%%%ugh the auxiliary passageway (86) of the

[ohi1§ St BHBOFRLEME to i SHBNS, GBdrhtion” BeriRATHeedehuini@ fis&RMN6perating

aiT streamis heated in the regenerati on heat

mod¥ ¢GRIl desdied bElven, the flow of the second air
streamis divided into two branch flows. 60 ' )
[0222] Figure 18(A) illustrates the flow of air streams in the first operation. Figure

18(B) illustrates the flow of air streams in the second operation. In the first operation, a

- first air stream is dehumidified when passing through the humidity control passageway

(85) of the first adsorptive element (81). Thereafter, the first air stream is supplied into
the room. On the other hand, a second air stream absorbs heat of adsorption of the first
air stream when passing through the auxiliary passageway (86) of the first adsorptive
element (81). Thereafter, the second air stream is heated in the regeneration heat

exchanger (72). Then, the flow of the second air stream is divided into two branch flows.
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More specifically, a part of the second air stream
passes through the auxiliary passageway (86) of the
second adsorptive el enent (82) and heats the second
adsorptive elenent (82). Thereafter, the part of the
second air streamjoins the #@st of the second air
stream The nerged second air streamflows through
Mdrb epdeificatlit o/ pa06f thelseqatuoawa 850 thiouglh ehebausdltapn Passageway
adsorptive el enent (82), and the second adsorptive
(8®ofriem becoBAE pdsosptivegaeraert(82) and heatshihe secudddeprpting eloment (82).
a first air streamis dehumdified in the second
Thergafierpthie\nartedfehe second @ir) streamgoimisdhe reseof thesecond air stream.  The

adsorptlve el enen 1) is regener ted by a second
meggedegehpndy alrpsélfe@mo OYVﬁé}“é’é‘é g g’f-‘Fm Bt S%ﬁﬁ‘-’ APEECTES %g) of the

SR B5pY SIS BRI Bl @R

In fHeseSdd S@g}a?igg"@ﬁfﬁn gﬁ sﬁ Eﬁﬂ:ﬂ‘ﬁ@hﬁh’hé’lﬁé@ n?ﬁﬁ@tsE&Jnd adsorptive element

passage rst arr strea

(8N eMiIWHEf hRdiRe a&ofﬁﬁi‘é'etlerﬂént r(@i)e@srbélﬁeram' B H's6cond diN@ream, a
adsorptive el enent , 1S supplied into the room

partof tR seforidngr fteaf aﬂm%dsfa%eslﬁ@@gldﬂﬁlaﬁlxﬂiwﬁwnagl&wﬁ (86), joins
to regenerate the adsorptive elenent (81, 82)

thealestorfithe gecombiagtsieamt hdhefmepgad sesomd] sic lswaglecﬂom into the humidity
outside the room [0223] In the exanples of Figures

comtgol ppssapevay (830 | Asd.dbe firstoir regmy dehyrgidifiedras a ﬁ:éult pEreleasing

moyfire g SR0ARSTRANE. CHORFILBLA0cs BRI he TAGR While on the other

haf i SEf Birsh SR ngeeR 1 Rpra “rﬁﬂ%’%};%tsﬁ%s'{lp B8 tygpsorbing
m ﬁﬁ%ﬁéré‘@o%'ﬁ@ d%fnérhg&mfé#é&e ghytdgr (63) is placed in

state the 1 nside second shutter (62) is

[oz@b?cedm thel H@nPENoSFRURsA2-1NebcHR MR st fiRe shttér (6P and the
second shutter (64) is placed in the open state. As a

insides wtcdondf shatteh (62)r areg esmBtintly aplafedpdu tthofclased adtatest Undike these
after its passage through the regeneration heat

- exaphangen pafyrmpegs shes operhtiau gh Figuee d8xithe mside ﬁrst Shutter (61) is

passageway (86) of the adsaorptive el enent &3 and
placebin 1p0pgn $tAiE at thesmsrtin, theguisidg ﬁ@h?ﬁ‘lﬂ% émlé?ed in the open

ol 5o Rt P SSRGS HR e SR 9% e e
outggl%rsgédn'a%lh[m %6%3 g)fa%%]gn &fe og?ﬁ LERM 'ASS Wégﬂlfj dif §u‘3ﬁi aﬁﬁn ement, a

resu ure fromthe a sorptiv

par® b?gﬁ%h' stiBdm 487 its EQ&%Qge tthhﬁlgﬁe(ﬁ‘é’ ﬁ%eﬁérﬁtmr?ﬁéa@ @%Haﬁ%er (72) passes

supplied into the roont On the other first air

thro b SR ieliR8SRSsagBive} (869 of the ddhtﬁpad@gem&mt\(m 82 @Rt then joins the
(81, 82). Then, the first air streamis discharged to

resouf giedsr stheam.r dﬂrﬂeaﬂ"teﬂz&] miergeddali stieam, flows mte diecmenidgy control
to Figures 18(A) and 18(B), the first and second air
pagageway (85).

[0224] During the humidification operating mode, a second air stream is humidified as
a result of absorbing moisture from the adsorptive element (81, 82). Then, the second air
stream is supplied into the room. On the other hand, a first air stream releases moisture to

the adsorptive element (81, 82). Then, the first air stream is discharged to outside the

room.

[0225] In addition, with reference to Figures 18(A) and 18(B), the first and second air
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-82pinrthe sameadirgstionr Adteinagv

streans flow through the hum dity control passageway
(85) of each adsorptive elenent (81, 82) in the sane
direction. Alternatively, it nmay be arranged such that
the first and second air streans flow through the
hum dity control passageway 685) in opposite
directions, as indicated by broken line. 5 [0226] In
stréadnes flow dirowglr thahumidity enanppassagdway (85)rof gacteadadbiptive efement (81,
the adsorptive el enent 81, 82), a part of a second
qgfaswgﬁ be larrangsid suplethat thecﬁrst;and second
control, passagewa (85Zy enters as a heating fl ui

airgsHeame flowi thrgped8e Aty qeby! PassaceseydSd) i Ppposits éﬁ?ﬁtwns as
hi gh-t erature air streamwhich is used to

““#%ﬂ%”@’@?gt{ ‘adsorptive element (81, 82). The part

[Oﬁ ¢ heInsglc q?rgtéjaﬁrl%agﬁarl %%g&éllteo I, rEGghr %Q&Qatiol?l fe“aliéoﬂﬁve element

sagemay : gOT prave e
(81;.%&), e??%ré ‘g?}: f%%%ﬁk%ggﬁﬁ lﬁilo}’ t(%\l I?s?x%e ?grg{l%l'? ROty control

paRASSRALABEYerlt&S) as atﬁk%ﬁﬁ@ﬂuﬁlr eeankiliagy pdiSagedds @8M)L | The second air
el enent (81, 82) from undergm ng a tenperature fall

strehing 1smgh1rghganpasram1r@mr strédet ehich is isddeto aapme st adsorptive element
assure that a sufficient |evel of the anount of

(81, 83k nellat paghof the seeindtadi stedm Bersls thraught the aanibiam passageway (86)
adsorption is also prevented from decreasing

ang b@sr}heaﬁﬁ@w@wmk@ena(% 82hwhHe SBF‘@?@ﬁ?“%P‘iedﬁﬁ"tdﬁa‘he second air
st PP R e ArTaN %ﬁr?t?wten‘-?é"#aéﬁeaﬁaﬁ&éﬁe{hff%%b%ﬁ Vesing the
ad hgeﬁ/vled glg g“gs gﬁ ﬁbﬁ]s &%%cﬁﬁ%’ ¥e?npee¥aq{fx%nfall( ﬁ&x)ingfqggeneration.

secon Ive e

H ecé“s}l it 'Egé&gé%d%hbﬂno QR&HEA Y sﬁﬁﬁ‘}"en‘)t %%PME ta@duhNofOfdBeneration

the adsorptive el enents
is Iﬁhlﬁtahﬁeﬂﬁﬁﬁiltﬁhﬁr‘théi al@at dfgﬂicﬁg&nﬂrs alsb Qii’e\@ﬁtéﬂ dionm) georBdihg.
I's conducted in the other 20 the adsorptive
[02§f7§arrenFm'tl(68ﬁ1pr682)so ifihthes prea&&szarmtiqnmt skdohges 1o is arranged such that,
accor}pl ish inmprovenent in both adsorptive capability

whgn gerfegeing raabat%m@ammneramn ip fileer wymidity c,c@nﬁ@s@ i dsyiqggprovided with
i i n total eV| C er f or ngnc VARI ATl ONAL
theExr% ffé{m lqhdgzsiemsgt q? ﬁa g@P@o adam?eg%nalement (82). a

tio exa hum di t

coli el s RhE o8 AHe Fpdf i °@8ﬁa§§%§%} ey R RIS 1,52
Whﬁggmlhm’ﬁe%ﬂ?arh%glrlljlgl%géﬁgratﬁinr @%‘r&tm{g rLlQ@éZ%] é)gnhﬁcted in the other of

rigerant circuit provi d in addition
thel BoFPBIYE RRMANIOMINGHY.  TOXCHARGSH p()gsa)le t& aédohﬁihsﬁ Qﬁbrovement in
exchanger (73), a second heat exchanger (74),
bothaidpspt s©capability andargeratix Rapabiling, thadebe atﬁd&ﬁ{phslimgm)lprovement
In the refrigerant circuit charged with a
in totdfl devjee performtahee.refri gerant is circul ated, thereby to

perform a refrlﬁeratl on cycle. 62
VARIATIONAL EXAMPLE 2

[0228] As shown in Figure 19, a second variational example is an example of the

- humidity control device of the second embodiment with the addition of a refrigerant circuit.

[0229] The refrigerant circuit is provided with, in addition to the regeneration heat
exchanger (72), a first heat exchanger (73), a second heat exchanger (74), a compressor
(71), and an expansion valve (not shown). In the refrigerant circuit charged with a

refrigerant, the refrigerant is circulated, thereby to perform a refrigeration cycle.
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theseenpgdigat axghataret7Ahasithsr

Additionally, the refrigerant circuit is configured,

such that its operation selectively swtches between

the operation in which the first heat exchanger (73)

operates as an evaporator and the operation in which

the second heat exchanger (B operates as an

evaporator. 5 [0230] In the present variational )
AdEvale thet hefrigeganeiratii on cosfigured.c hwhgthat (B2ppdratiemiselgetively

heat exchanger through which heated water flows but a
switchet bebeeha e operation gin wWiithc the fiest rhiegle exahangarofdd) onprgicg as an

streamof air flowi ng through the centragl flo assage
evap@ipr jagd the awerptioy ipeulticls st serpadviieeh ei“ﬁ’éngf‘éf %S@ps ©5 a5 an

of the refrigerant circuit. [0231] In addition, the
evapIai9F-essor (71) is disposed in a space defined between

o the alr I SC

| [ozicﬂgng g{ﬁ tl'(eigr S%iﬂf%%ar- Ez}l%rﬁgrgglﬁtr tlh%% en@3flod REx @g&haﬁ:%é}qbl') isnot a

arge

‘heaf %Qrih%g@r t}ﬂ%%gi\ﬁﬁeﬁ‘ %e&@@:%zﬁé&q?%ﬁl})g j%ﬁt 6 Hht bichafdeyRBARGh which

evair arge chanper During the
Indliffovfsatal RAFALT B ToRe thiolgh tief térpal ddw bassage (57) is
reﬁ%&sﬂtﬂ?i dﬁétghf@h@r%ugh t he secon%l heatgh exchanger (72),
heaWd@lyaeht exchiRasish i refrigtmearsfithe mfiigmarnteirchie direction
of the air discharge fan (96) is cooled by bein .
[0231ibj edheddition,1the tempressas {ARgs ditippsedting spader qlfzj'mea fhetvgsen the air
the refrigerant circuit. On the other hand, during the

dischergerehambeic@l) onl bp ai supmy chspler e second heat

exchanger, (74) is stopped, in other word the s -
02f5 " 3R cradripes o ey Bl e s b e W SEEQRMer (70 s
.air,.[0233] ln addifi tQ«th i : CR) :
cisgisge 1 P ot P BEE Ky 5 Bl B RBIiGiatioh Speradng mode,
the S4PRL REbutk L 8Gohl Gesliibl ndbrf (7aRkiHRRein 2 ss-ai
the 345 a‘iéf’ﬁ%@#!é@‘é?“‘?ﬁ)é‘“’“ oo ) gﬁ‘?ﬁﬁ?""f% o P bt ag - Proeesa
strdalif ﬂwm{gtiﬁ] ¢hef difestioheBthe @i GhaRgee fQ)) iswbelediby tringsubjected to

streamto be treated flowing in the direction of the
heatexchatigepiith tienreilfeyant of the otfeigetayt Guiuitg Sushe etherhandaduring the

exchange with the refrigerant of the refrigerant _ .
dehuimidifiicetionGrperatimganorss thesaepnddhent exghanssr () s YPARCd i et word

operating npde, the fi rs{1 heat exchanger .(73) is

FAls N9 GO9S RASS Bk changer (73)

[th ts nor cool s .aidlr [ | E
(02P3] ¢ netnsesBiing Gabs PR i R Be SR AR e €l disposed
in 98U difde al ifgidIOdRs dciiidified fopffthe mode, th
e %@dgﬁé@y%ﬁ?‘gﬂf‘ﬁ?@asi%ﬁg‘% \(}?lgﬂl%lﬁgfég%%ggr Si %emo & 0

AHGEAQD dRRANIEDhE thé first 8B4t Bxehanb@d(78)) Whteein an air stream to be
e a%és}or ptive el erren(fu%%lm, %2) when fF% ng in the casing

tre4td®Flomng inlthéidirédioadf it 4 gippbsfah49F)ns cdded Fhbringtshbjected heat
first air streamenters the air supply chanber (42). |

exohbhgr withethemefrimanet ofithe tefisgexint citeypl yOsHhntother (hepyl, during the
the first air streamis cooled as 63 i .

humidification operating mode, the first heat exchanger (73) is stopped, in other words the

first heat exchanger (73) neither heats nor cools air to be treated.
[0234] In the second variational example, during the dehumidification operating mode,
outside air (OA) introduced into the casing (10) via the outdoor side suction opening (15)

is dehumidified in the adsorptive element (81, 82) when flowing in the casing (10) as

illustrated in Figures 14 and 15. Then, the first air stream enters the air supply chamber

(42). After the entrance into the air supply chamber (42), the first air stream is cooled as
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a result of heat exchange with the refrigerant in the
first heat exchanger (73). Thereafter, the first air
streamis supplied into the roomvia the air supply
opening (14) by the air supply fan (95). [0235] On
the other hand, roomair ( i ntroduced into the
casing (10) via the indoor 5 side suction opening
a resllBYf g exchiange svith hite miisgerattiin éheclirstiaat excbanged XY3mh dhereafter,
flowwng in the casing (10) as illustrated in Figures _
the fitstamid sttum Theupplied dnte bo mepraivia ther damvRAY epening 14 by the air
di scharge chanber. After the entrance into the air
supplydeméiSde chanber (41), the second air stream passes

L
. [ 16 i i .

SRRy R LIRS A9 W i o
cas%xggﬁ(gg;{gqllggggﬁwilnn 1g1érg§ [£3M 15 Nehdnhele ReMEHr ffam enters the air

rtion, during the humdification

dis@RfeahhMBel 0 Qier P SRRRcAinto (HORAIr dibdhbrgedtigabled (A1) thdiecond air
casing (10) via the outdoor side suction opening (15)

streb® pasBdsdihfdugtl tha seédnd taeds exqiahge @Hemvdtis (&tharge) tevbutside the
flowng in the casing (10) as illustrated in Figures

“roofbbvid Ghaad dithafhepeninpdl @duothe 2 dischargeafsndPbler Aftthaet time, the

air supply chanber (42). After the entrance jnto tgfe
secend hest spthaneerafibis Loppd. orbalshe SRePNEiAr LieaBLInnsHag dicated nor
rough the first heat exchanger (73), and is
plied into the roomvia the air supply opening (14)

the, air. .suppl . - 7 . h .
1028800 a1 SERPHT Sifot e SURMETCRARD baGidd i S O
intrh 8920 i nt02 e Shdgy BL5 WiLMe MR Side kRdtidrSopbalisnig) fsi ghidified in
' F% tﬁewgd’so?pt |?/§42Iﬁea?rgln$ﬁ?gi‘? 182) when %qgl\‘/%mng no
the bBGOrHRG deméntQB1,82) whdh €1d innth& cgitieed 01 8s lnstrakdd inalfigures 16
then flows into the air discharge chanber (41). After
andt b®2 eTheranhe seevnd dihestredm abitesslibe gir sipalybehanibet )(42). hefter the
first air stream is cooled as a result of heat
enteaned intg hanair supply chembergdRhrthe iserond @irsdegmdpasess; through the first
exchanger (74). . Then, the first ajr stream.s .
heag F%‘&@BE“g’eGSL 60 dt s4nped fso Riorom Miathe A SPPRIY OpFRipg L14) by the
._openi 5 (16) by the air discharge fan (96). [0238]
a‘rﬂﬁ@i}[ Faﬂ(? e second variational exanple, during

[ozggggﬁg@ﬁ“iﬂe%{p&f ha}lﬁ,erz)gx%’s‘a‘?xg(gz&)yiﬁtroﬁﬂc%mga ihBsing31 ) ¥ik e indoor

Ive el enment I's heated by a heating

CO0,

 sidé bdttidn Opefing (£3)S6 Q8Mfhidied i tHeaRbrptive Wefint (8108 whireflowing

auxiliary passageway (86). Consequently, the o
in thelsasipg (MY asehdicmed i Bigure8Ap dnd Iahmt thendibvatintui thh air discharge
tenmperature, thereby nmaking it possible to increase 64
chamber (41). After the entrance into the air discharge chamber (41), the first air stream
is cooled as a result of heat exchange with the refrigerant in the second heat exchanger (74).
Then, the first air stream is discharged to outside the room via the air discharge opening
(16) by the air discharge fan (96).
[0238] Also in the second variational example, during regeneration of the adsorptive
element (81, 82), the adsorptive element (81, 82) is heated by a heating fluid (i.e., a second
air stream) flowing through the auxiliary passageway (86). Consequently, the adsorptive

element (81, 82) is maintained at high temperature, thereby making it possible to increase
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t he anmount of rel ease noisture (the anount of
regeneration) nore than is conventionally achieved.
Accordingly, it becones possible to increase also the
amount of adsorption the next time the adsorptive

el ement (81, 82) adsorbs rmi8ure in a first air
stream and the device performance is enhanced. 5

‘the[a0RB@} of relexdedimdigme (te amgub of egeamgtion)smote thamis cenventionally

the time of regeneration of the adsorptive el enent ,
achieyed. saycordinglyoit bacanaesaingsiblerto dnqreasmalse thy grount of adsorption the
t enperature for fegener ation. of the adsorp

ive
next |tgigethe adsarptize plemegt 81, $2) 30508kt MAKNHE &f @, hrgt i gppm, and the
d t he aﬁ%iliang aggﬁgemay (86), heats the adsorptive
O E %‘E‘fa,m d flows through the hunidity

[02%?]1t r Oﬂn %@itgﬁgiﬁ”@ﬁ (bg%ang?/d ikt ﬁlﬁt, %Tgﬂ%ﬂm%mgé%ﬁtion of the

Fi gur native It may e arran
adsoHfite etien® ($128Y), Afl of 2 3650 AirditdeaddT BN BRpSFatr® frirSgeneration
passage through the humdity control passageway (85%
of fhe0\WHsorpisved elt@iint (81,f B dowsNaoughedthey dluid,| thedugh the auxiliary
passageway (86), heats the adsorptive el enent (81, o
pas8eway dB6) hiehis thesdsonftive lederset (AL, 82)s arst flowmthrangh the humidity
flows through the humdity control passageway (85), .
corgiol passegravali (B8 aviarthasqcondpmbedimsntoldiismeddr e Altpgatively, it may
These arrangenents, assure .that the adsorgt ive. el eg&ﬂqt,léumidity

be ﬁleapl,geg Syl a7 RAFeRfAeRFCPIIHT TEPAThRRSTdo 1t g FEEME
cond! prsSishith 37 57 diabesP e Eople e S B ppiftuay oo

ey I PR R 88 g a6 W i 6P el ind flows

thrétpBUhE hdBidibNeheol ..s%@%vgy U4H i ithe/ i Miridblonaleska@@le of Figure
(f) accor diJng to Igz; thir gsr?‘godi ment of the pr esenf9 &

18.i ribiesst iab@angehhentdassuti thyt thenddsolptisie \eletgent (8), 82) is prevented from
provided with a sonmewhat flat, rectangular

undssgaing e kemppepauresthih dering regemayat{onend thaha sefficisoblevelj afghe amount
suction gpening (115) through which outside air is

of rggengration is mimaipek yppl y - openi ng (114) through which
air is blowm out into the room an indoor side suction
openi ng 25 (113) through which roomair is drawn in,

| | i h which air
TR B DI P RARESINIAN BN v ch o
CONTIBTUR ZHON DE IHEMIDETY ESNTROMBEVICE herein a first
adsorptive elenment (81) and a second adsorptive
[02eDEmenWithBe2ferendaerof FipGie 2010thefRCRNshoMehs @rhvididiey control device (3)
el enents (81, 82) of the present enbodi nent are each )
acconlifig tpue abird embbdinsatref thaypredeat inviestiéd Tdsompitlity eontrol device
elements (81, 82) in each of the first and second
(3) dsripoetidashwith & someayrifat flak eectangular parallelepiped-shaped casing (100), an

outdoor side suction opening (115) through which outside air is drawn in, an air supply

“opening (114) through which air is blown out into the room, an indoor side suction opening

(113) through which room air is drawn in, and an air discharge opening (116} through
which air is blown out to outside the room.

[0241] As shown in Figure 21, the casing (100) contains therein a first adsorptive
element (81) and a second adsorptive element (82). The first and second adsorptive

elements (81, 82) of the present embodiment are each configured in the same way that the
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(see Figure 2). In addition, the casing (100) further
contains therein a regeneration heat exchanger (72),
a first auxiliary heat exchanger (78), and a second
auxi liary heat exchanger (79). These heat exchangers
(72, 78, 79) are disposed inb8 refrigerant circuit
(described 5 later) and are configured so as to all ow
adsogftiviegderaetts (81, BRpwm ¢debrofttie Grsyland (@48 jenReflenentngre configured
still to Figure 21, in the casing (100), an outdoor
(seg iFigrp 2h e In(adition; the qgsing t(w})efungw containsr thereina feasheretion heat
and an_indqor side panel (112) is pgsitioned

exqhapgadsh). & e auihary gRifashangr o S aed .aéﬁ%lﬂéﬁr(ﬁwh@fs)’»xchanger

9y, TRSE R Rt (71 16 TohAle dish B RV eyl firspie (described

iate{ 211&1@0 ad'%: goxﬁf?égi&gseol% gﬁg E@K% T%ﬁfgé%ﬂaqlow gllafeﬂﬂﬁgél‘f) her y of

oor I'r supply” openi ng

[024314) RerehiRi®E @Cﬁl%&@ Y, anthE Resihe (100p el Rhesot sife Sdhel (111) is

I ndoor si de panel The i ndoor Side suction
posi@iddnéh ¢hlel Ebninfost @fdﬁeﬂncﬁdh dagsdr dide bhxel r@Ddtis positioned on the

peri phery of the i ndoor si de panel 112) 0243]
badRingspsidd, Fhevetibonkidy shetm dfemidg (15) to fdrined kljdcent to the left

side, within the casin SlOO 15 are a first

periphery of the putdeer ild.@(p';me d1Hdcohbe @gr disehiacge ppening (18p)s formed

athird partition plate (140) fourth partition
adlwe&f éO @5‘0511‘ peRighery od (the Puféa%rc%d%pmqi &1t F'ge pi GpPly Lpening

o R e SRR PR PP 635% OB e o
sid? Ra&for (Eéénﬂgj lki? Q?&(eiﬁ?%rgqgrthé' %ﬁt ?%{ﬂ% tl% :L%le Hifor side

m@utdoor S|de upper space (161) and an out door side
| ower” 20 space (162). The outdoor side upper space

[0243P1) Dipbiedygdauentially ffdnuild oo thebddkaidewwtithirithe casing (100)
out door space through the air discharge opening (116).

areEhiirsbpartiton plitlé 20 wesecorslaetétiqniipate (130)ba shighpariiiewplate (140),
fluid communi cati on with an outdoor space, through t he

'anfbmfwé@rpartstiwlgtemian $b%m’rwr@nq@)of g pasigd 400 dF sawifipned, by

thesgprtion pes (ST, A 800, o ?r@@*“ caifay §85H5ms ' P bas)
[02-5?503 p?ﬁe SI?JEI: ldgﬁlgedboe%e%nt E%ﬁt lof ?Ei? g’%ﬁé_ﬂ é&l‘i nl ltf?é fest partition

e secon par It on

plafeefmﬁms' &’ilvid}éd Ghtd] Eﬁile&ht&éd?rE‘i&ehlgpﬂe?fs%acEc(lkﬂeaﬂd' Q'J"Butﬁbaemde lower

left peripheral spac 'eft sid

spe@@glml TRE@Rtdodr 4ide ippkit §tke qwlr) 1§€tﬁ}b\!’1g’rﬂt 1§tﬁa1¢lﬁd(cb?rﬁﬁumcanon
a right peripheral space (174). [0246] Formed in

withfem dutdatr spadet thtdugh thé air elifch2@} opering (116ght Thé detdoor 51de lower
opening (121), a left 66 side opening (122), an u

space (Hi2) eplnughy inte A1vjd cammuniestion; vt amg@ﬁwr@pemougg the outdoor
mdg g€§{0n| o%feglng (115). Arranged adjacent to the right periphery of the outdoor side
upper space (161) is an air discharge fan (96).

[0245] The space defined between the first partition plate (120) and the second

partition plate (130) is sequentially divided from the left to the right side into a left

_peripheral space (171), a left side central space (172), a right side central space (173), and

a right peripheral space (174).
[0246] Formed in the first partition plate (120) are a right side opening (121), a left
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opening (125), and a lower |eft opening (126). Each of

t hese openings (121-126) is provided with a

respecti ve opening/closing shutter and is configured

such that it can freely be placed in the open or

cl osed state. 5 [0247] The d%ber | eft opening (125)

allows fluid comuni cati on between the outdoor side
sideugreamgyp2L)ear i)y rightopeningl (€23), s iaheercight openingyd24), an upper left

(172). The upper right openin (123) allows fluid )
openipgnilAF) sandom loyee Omemélgo(ﬂti’%borE@hd@f thspre PPefingse(121-126) is

proviged G upe GnRioans S b § SR bt B it cam ety
t th td i de | 162 dth

be gl el ahRa PhHORRLREE T71) " The 20 1 over 1 of't openi ng
26 | fLuj [ [ . .tk

HEED B T G SR, gars oo

sidei? Pﬁﬁ,‘?&ﬁ SQ%%@ 161) 384 'RV 58 REntR aPhOI(1729.4) TIR) hispe® right opening

ni cati on between the outdoor side Tower

(128paucv{ 162) cantluhiosticn bftveen de oetdbsmbids pppe spede 8)61) and the
he right side opening (121) allows fluid

right Gideuseneal see [fET\eefhe beft side dpening i(1R2) dllows rfluigd zommunication

(162) and the_ri?ht peri pheral space (174). 15 [0248_}
betwedte thieseutddasr fidel Jawert speces €K@ g ahe ileft psripheselesnaes @l 71).  The

lowgagﬂ)aqpreig%g&bffi{:}%p}?vg Eﬂ%({;%%%]}@%%t@ el’tv%%:trq tgig\g&tdg re nc%enl%wer space
enj 34), n, upper ft ni ng. (;135).. .
aofEGR) DRt oy HRBEJ T, LRSIt S aons md
.t i n

coflibaign a2 s GASRURD oL P Ol EERSL gt Gl soc

(17SAC TR %k dad opéddifl @21 PRIRREE lMUE cHRBRINRGiEH BErven the outdoor side
shutter and is configured such 20 that it can freely

loweesprkca¢ril) amd theeiphpperipherat kpmedlBhat e. [ 0249] Di sposed
between the second partition plate (130) and the third

[0248) t i thibewist.afoemed intGle weend pastition plate(EX9) prd ¢ eight side opening
el ement (81) and the second adsorptive el ement g&%}? )

(13tha lefy gide openins (B2 rasrippey Bght apeying (£33), 3 giglt eapening (134),
that they |ie_ |ateral Si by. si at speci fic .

an v a9 o el s erohnat gL dher BBE ) oPenipe 139)
fiirst, ads {i e by it ; :

e RG50S SRRl T OB AR opening

sorptive

| (13?1I STkh %ﬁ%)idédswitﬂ%Sﬂegﬂegﬁ@oﬁc’i‘i’ﬁﬁéﬂﬂoéiﬁ% tgfiut{eggﬁ@]is ddiffigured such

rst and second adsorptive ‘el ements , ) are

thatit cangedy baFEauemintﬁé bper @tdlexed btagt the direction in
which the flat plate nenbers (83) and the corrugated

[02pD ]t e Dizpodedtetv(ddd)thaseosd pettididn phae (I3 atd éheathird partition plate
(148ote b duy: adgorotne skt (K1) Roddia SepMARCORIEdGHETS8D.  The
adstorhp%vg aeslénqgnts( %819)82) aarngI a}rrgr?gfedt sbu%h dtihgtet teir (Hc]: laterally side by side at a
specific distance apart from each other. More specifically, the first adsorptive element
(81) is positioned to the right while on the other hand the second adsorptive element (82) is
positioned to the left.

[0250] The first and second adsorptive elements (81, 82) are arranged in such
orientation that the direction in which the flat plate members (83) and the corrugated plate

members (84) are stacked one upon the other (the direction extending from the front to the
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in which the flat and corrugated plate nenbers (83,
84) of the first adsorptive elenent (81) are stacked
together is in parallel with the direction in which
the flat and corrugated plate nenbers (83, 84) of the
second adsorptive el enent (&%) are stacked together. 5
Furt hernore, each adsorptive elenent (81, 82) is o
baclagif@ngeeksiwitls the Norifudinabiranion dthe ¢asimgr(il @) andathat thefdirection
side surfaces are substantially in parallel with the
in whictethe Flat @sl ofruphted plti mgmpdro (83, 84) efhedirstadpqrptivaelement (81)
upper and |l ower surfaces are substantially_ in gar al

are tackedttagethass imprralid titnihg dieetionomn whigh dhesflgtgn f@@'}ll,gaet!?d plate
eIt e A E
eSS b RS A Al e
and 58300 SHEROS B bthaBiphy b ART R 91! FARREE (S b (100),
resp%glizxge!i‘ﬁ_rtﬁlé Ql}fj?ér S foRfe® sBffadel Qurs earRhtiakly of phiallel @itkrRétop and

rst auxiliary heat exchanger (78) and the
bottSRCHRMs IPthé taving (198Y, e¥bander ard7k taxk ahd fremnend wieaces are
heat exchangers of the so-called cross fin type, and
subgtatiatlgrif paraHeldvishuthie otutbr sriveipde@rsids pavels ¢Hily 163, rgspectively.
cooler for 15 cooling a first air streambut also a
(025K audheifirsiaundlors heatonchrnger (8) is Garesed onithe opyes iace of the

el SRR SRR s B R s n

onSERRER T YA R 0B AR SR St

| e AR AREVRYat (8Banb bt TR adel 15 hn PRSO MPAtl dk8hangers of the
(782%:863”%1& Eé(/cg% BEVRYat C86ankl {705 g

and one side surface that opens to the
s0-GH¥H IckRE ¥inP§88 aFaVRY coSBuréd sidhethsetiey dertd ot phliyves a &idler for
el ement (82) are situated face to face with each
coolihf @ first[a02h3hm Dhealspasa sledliang Hediet fnebentinge ssewdrad stream.
partition plate (130) and the third partition plate )
[0262140) Esshdidsorgéve élamonta(84; &2 positibaed [vathim thesepgiag (180)) has right
a left side flow passage_ (182), an er ri gﬁt fl ow d
andpla sidgesurfaes)at vehighothe UK ight P@FWB&Z%@@C{I&S ji othgy words, one
..upper left flow passage (185 awel )
mdtb%}gg'iﬁﬁ éhae PBEY to %&ugﬁ@%}mésg*geﬁag&ﬁ@ a{\ﬁ?%eg%%{ adg%p%\% glement (81)
02541 The right si . i r .
and 36 ek o spSiiE by AUBATGAIRE LG I I SR fbsorpive
elefBft (Bg) e sﬁédg%ffaegm& &fth lefdh Mhih the auxiliary

passageway f the first adsorptive el enent (81).

[026%] t heTrs Bpdce hddTthed theeweal thesiedend |paritpas plage (130 2)ndi the third
formed on the left side of the second adsorptive

paréili@npiate (18@) is dddddsintona fightisitle fionpasshgeatlBbh ausft pide Hew passage
auxi |l i ary passageway (86) of the second adsor pt

Lye
. (188),cmeampet B2h, 166 HpoRss [1fhes Inpysariald dRw paseageriatdaga vpper lef

ﬂoxgviggs)agfi: %1 SfS()),rarEg\ci\jzero lrcl,fttﬂlz)?w lpJeBsga?gre (igg?arﬁ{ a Eebn a[ hcr)vss’ftpassage (187).

[0254] The right side flow passage (181) is formed on the right side of the first
adsorptive element (81) and is in fluid communication with the auxiliary passageway (86)
of the first adsorptive element (81). On the other hand, the left side flow passage (182) is
formed on the left side of the second adsorptive element (82) and is in fluid

communication with the auxiliary passageway (86) of the second adsorptive element (82).
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adsorptive elenent (81) and is in fluid comuni cation
wWth the humdity control passageway (85) of the
first adsorptive elenent (81). The lower right flow
passage (184) is fornmed on the |ower side of the
first adsorptive element (888 (to be exact, on the
lower 5 side of the first auxiliary heat exchanger
[02£5]8) ) TaRCupper kighf Huiwdpasaige1(083)aisi formed bh thdreppérusideddf the first
control passageway (85) of the first adsorptive
adsedpame rdlerh@it) (81Thanduppen fleidt cominunicptiens awith (thgshunidity control
formed on the upper side of the second adsorptjve
passsigewen (85) 82 heafivat adserntive elemeat ddmukhe letiep Rl How passage (184)

IR dr T RS N

oL 30 DGR i SRl G5B e By FrpRon it
i L har C r 9
P S eSOR0L0 B8O e, DR BT 15 ot e
is( ey 2ER0eBiidvRlseipare Blement (82) and

ﬂm?g%‘sagfg%%]ls %ﬁgedgg%tralp%?fggvggaglsage (1878)@@?3 foinr‘;’gd( ) an

is iaetlwreporhmanichti@l wads tiephuniidite| @ment pafBidwan@I)hef the second
second adsorptive elenent (82) and is in fluid )

adscphive nleaght 33).wi The lphver lefiFlcvupassager(}8@ds Serywdan thapyver side of
of each of the adsor gt ive elenents (81, 82).

the seqend aidsarpive plameniy@2) tapp enad, an megws%@%n@’éggfssg%d auxiliary
heapepnes (O ARS UL Y UTBRRRRHGR 335 By <oblsghifsoseway
6sE 3 heer BRIt pace (170) and the lef

[oziﬁgi) fngé;’%deﬂmgéxfs@%? é)(aé'sézé (1877 % £RGed beilces HELRRPEMOATive element

coffmiuni cati on between the right

(81P2hi e sBbordiPaeRmitivé4dlembt (82F ahil Gbtinsflad donewupicaivageith the
(181). The upper left opening (135) allows fluid

anxdiprpaisagéwan(86p bflesmh dfhthe hésorptbiecdernants (&), 83packhe central flow

(172) and the upper left flow passage (185). The i
paskagge(18Mehas o flow-pesstgaeiosalstasins shapeddlike amastaganiasrappeared in
. between the left side central space (172) and the
Figngddl | eft flow passage (186). The upper right opening

[02§?]d é 12@% Ealgtl glé% é)%lgrﬁltlg 1% g %tgé‘,tﬁvgpgz?r{i 1?1?6 &H{t@ i}jgi\x/gali]ltt)ws fluid

_ ( . ! . |
ool FRRR b T Ao A, P LI Bl s 1
' [/ alloVe fuld BdthmbhR¥iAASsMR@en (HSHLht peripheral

Thfo %gf{d%hoe%k?@gg(%g?gti on heat exchanger (72) is a fi np P

spadé {114y bad heatigexsdangerpasdagt [E8190- Thauppd left @penihg f135) allows
type and is configured such that the regeneration heat

fluiexedvamgsicat{on?petiveart she6Bft sids teemteah sphceai¥72) lavdithe upper left flow
through the central flow E)assa e (187). The

passagseA8%)at (Tda loreertleft opening (136) allows fluid communication between the left
side central space (172) and the lower left flow passage (186). The upper right opening
(133) allows fluid communication between the right side central space (173) and the upper

right flow passage (183). The lower right opening (134) allows fluid communication

" between the right side central space (173) and the lower right flow passage (184).

[0258] The regeneration heat exchanger (72) is a fin and tube heat exchanger of the so-

called cross fin type and is configured such that the regeneration heat exchanger (72) heats
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exchanger (72) is disposed in the. central flow
passage (187). Stated another way, the regeneration
heat exchanger (72) lies between the first adsorptive
elenent (81) and the second adsorptive el ement (82)
which are arranged side by sP9e in lateral direction.
5 Additionally, the regeneration heat exchanger (72)
a sircandlio$ pirsfiowing thraighsthamtntedl | fovupassagd (187psi Theoregeseration heat
that the central flow passa (187) is separated into
exchanget (22)dis| difnosed d2 He) caditrap %gwdpaseagﬁe@ﬁ'/) hététeqd gnother way, the
adsorptive eI enent 881) and the_regeneration heat
regenesiongegat exchanger (2) ilightebyes tha ltr$tt4déw‘p§r’%ueken(eilg {§1) and the

Sec?@g gﬂg?ra{lﬁ!'%h H@g{et(@g?}’ﬁ?ge?gel( %g%ﬂgﬁi or t qqﬂprg\‘;\, direction.
APRSSART ol RoboGRfhrt Ry RciiRREY grzzg?glsgks%}ﬁ’ 18 aﬁ)gﬁntmlgr upright

ween € S€eco

B A e

[02389] a H@fs?b%ﬂ%hﬁ%h%@ MiréthRsdlite %leﬁﬁnﬂ(ﬁlglaﬂﬂ thé rdgbferation heat

regenerati on heat exchanger 185). (72) in the central
exchiutpar {2B)siagerighBsige paditioheplatp(#91)| asf4 phitidon hesemgehé Yight side
[0260] A lower right shutter (193) is provided which
port:pm of ther regbrps@ionf heat exchasger dAduini thacemral Bovipassagen@87) and the

i ght side flow passage (181) and the | ower right flow
up$h§%eﬂ°W1M§ageA(ll8§)/\eropeﬂ‘F atheit hap (4192986 eg VeRRA &@dsecond

a1 SBSTS (B8 SRS LA SO Sl 0 DELIRER Al i
plaﬁa(§§%g?e s 4 é§r§%mn %Q&ﬁe& tﬂ-éqﬁftt ?&J ?%rﬂf)lﬁ 0 Ettllleolrég@ﬂe tﬁ)n(ﬁle%plxchanger

(72 bbb Snd B ingbr 18 f1oRPFABLei(1g4)he
(72 ﬁllr% pa?&tl?l??;o%s%ﬂggtqiesjel'io%arpgyg%r| éut 20" si de)

[026¢ENi NQA( fodwkek, right! Shiittes| AO3PHS Npragided 4@WhichabpemBpPer closes fluid
ri ght opening (143), and a | ower right opening (144),

coxmnumpqite:m tbeemencthe nghgsmelﬂﬁ\)/ Jpassage €8l pamd the ddwerayghnh tﬂngr passage
& n% upper |eft opening (145), the |ower left

(18@he ﬂfgve(rﬂa@)s utten €19 peprovidgd twhighe ppemg of tlosys fwid coppunication

| ower ri

betpearhibe i§ aﬁﬁﬁg}?ﬁm 5 é%é%@“éﬁ‘ﬁ?‘i?‘%gf 1@@318' dﬁa%?%k%r ed
[Ozgrﬁsedﬂget g‘f éi g‘é‘%(l?ﬁ)e%scp"g gurg H]ngigm{] V&g %t the second

"par%{jér{ gla?@glg)hs Qodm\%ﬂ dé?l d( Jfég)&%cggﬁh‘gnﬁlrﬁ g;ld%tfti%nhﬂg ?0)?%3 a right

sidé Bferin® (f413) ARft §i8é @penih@€{(142) PAT Lpke TRt Spatiy (1143@,) andda lower
o T,

si de central space a right side central

r1glﬁrtq1?:ﬁm@1(18)), aangppen lefi gﬂiﬁm@ﬂﬁmeﬁrﬂl a $peardeft bf@hing (146). The
[0263] The left side opening (142) allows fluid

uppeo hafuiopandng GdShahevberertlefe opesting 61469, the upper right opening (143) and
the lower right opening (144) are each provided with a respective opening/closing shutter
and is configured such that it can freely be placed in the open or closed state.

[0262] The space defined between the third partition plate (140) and the fourth
partition plate (150) is divided, sequentially from the left to the right side, into a left
peripheral space (176), a left side central space (177), a right side central space (178), and
a right peripheral space (179).

[0263] The left side opening (142) allows fluid communication between the left side
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[026679) Ahel lefesidndpering () o

fl ow passage (182) and the |l eft peripheral space

(176). The right side opening (141) allows fluid

comuni cati on between the right side flow passage

(181) and the right peripheral space (179). The upper

| eft opening (145) allows flT®d communication between

the upper left flow passage (185) and the left side
flowepissaak (3p2)cand 1hE7)eft fdrphbahspacs (186). diheniigly (idet6pening (141)

allows fluid communication between the |ower left flow
allqyess Huige cgrmsBhicatiend betveceh ethe rightiesidee fipwapasspgsc 6181) 7pyl the right

The upper right opening (143) allows fluid X ..
perpbsrlripae i(bAP)bet MeeAPReR lefipprsning ¢ #dS)s pligys ki, femmunication

183) and the right si ent ral. space 78).
becpathe SPgsrIeh o rrosogs 5 B e RER Gt e (LT Bon The tover
bet wee e.lo o]
e B el 91 ROSRR0ALARAL 180 ol s 130
| ! WERf h igpleP RningS@U3RRMows fluid
andtjﬁlltiaé {Pﬁgg,gﬂr% si de %g%éc;?yfﬁHI)%iésﬁﬁéjies:}lc?gg%itpnltnoéaghi ﬁdog}ws .
1indBichlRREFetwBaCBe UpHErighn flo@habsade Q1833 hake tHeQiht sidp acifiral space
CO(167)c. Thee [ ndoo‘r3 g?ﬁeng?}ppgr rl)silpage()r( 1326) [ se ?gﬁl fluid
(178nniThe Woster qighticpbniag (il44oaltovepfiokl cdrhmonightidnhbetsicen the lower
' s%gply opening 10-1A.). T-h i door side |ower space
rigtf®my passager(184)and thkright side dentrddopmaer(ilé®k i on with the
i ndoor__space throquﬁthe i ndoor, side suctig

[026413) " Thpapaca dolned Lsipgamyihy dpiriioByriin Bbtsd SLRRDIHE Hatoor side

perebbRR FABIFL S e (et 29T st (G nd B bl i toger space

) T A R PR P A R G s

thréedOhed4if sBppll Weningl 840D EME NEdékSdde 1Gwdreacsi(8g7) is in fluid
openi ng (15%‘5, an upper right opening (153), a | ower

corfim@hicati@P@ith fig: indSo)spackthtepk thd @tboraideniusgor deming @d3). The
a lower left opening (156). These 20 openi ngs

air suply EHAPSKHiseispasd tptheiiell @dripharh ofithe ésdvec side @pper space (166).
openi ng/ cl osi ng shutter and is configured such that

[0266] canThe &urth pastiieraplace (FP0) e copfagurest i theswenesyvay dhat the first

.0266] Th ft sid [ (152). all 1 uj .
PRI B0b e SR L Egﬁ’irl]‘%f'g‘tgﬁ)é‘?‘fa 3 110%5133%(159)7%)6 a right
..and t.he j i | ) f .
sl e hE 08I sh L SARSH, (AP g RS S s

. I : .

opqrig, (P12 A s P RRESPE U9, PO Douki Ko PRgE (150, These
opeHih@WA51 1186 afcO BITHNbroXdb® Avitt 8 tregRBt Feh Bpdriigditlosing &hutter and is

central space (178) and the indoor side | ower space
cor(fipmred suth éhat iticgh freslyde pgped imthe (0pbd pr dbdedwatd.| ui d

comuni cati on between the riw peri pheral space

S

flpit eoaEpicatiqm defygsar the left
| eft openi n]% (155) allows fluid conmuni catjmci)n bet V\]ggn .
periphsral gppces(146) aahitheaindeph side (e spare (13- | hBedowe; Igd opening
(15%5) gﬁéwss gl%ecommunication between the left side central space (177) and the indoor
side lower space (167). The lower right opening (154) allows fluid communication
between the right side central space (178) and the indoor side lower space (167). The
right side opening (151) allows fluid communication between the right peripheral space
(179) and the indoor side lower space (167). The upper left opening (155) allows fluid

communication between the left side central space (177) and the indoor side upper space
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71 (166). The upper right opening (153) allows fluid

comruni cati on between the right side central space

(178) and the indoor side upper space (166).

CONFI GURATI ON OF THE REFRI GERANT CI RCU T [0267] The

refrigerant circuit (70) is €bnfigured as shown in

Figure 23. 5 [0268] The refrigerant circuit (70) is
(166pdd hepuppér Agltappnieg 153) @hdys flaid egemeniasticnrbetweat the right side

exchanger (72), a first auxiliary heat exchanger (78),
cengralsweemd 78)arid the indopeside upner Bpasg €166).79) . an expansi on

valve (75 our-way. sw tching valve (76), and a

COHFF%QWHQJNQHEF@REH RN CIREATT [0269] The
ol A il ol

rovi ?ﬁ? fe{‘?%garﬁ glg lfg?)r lg[}ﬂ"?&%t J}}g of (’3 %A’(fﬁs?rscf’hé’h I rﬁgeneration

heaVEélxt‘ ¥y ch ﬁ%tl 20819 Neal rh%cflz{n%\éf QFs). ef rsécﬂaﬁﬂaﬂxﬂlary heat

fromt eflrst connecti oh end t owards the
exch&MPRE €19) O4h &b yalva (FHCH T(ﬂlrﬁk/@ﬁéwnc‘hﬁigw\(eqq@‘ anfliaCdirection
allows only the AnixT nf r(-fr;aArnn+ frnmthe second
controllimgctincoin (BHd (C2) towards the third connection end
C3), a third check valve (Cv3) which allows only 15

_ [02é?ﬂe f 10w ditectien eordeslling cifcn iy This aftwidge kireshwhishiipa cemdination

towards the first connection _end

,anda
of éwheﬁk ¥pek(GYal 4 @M)haﬁﬁ?% woamca% e%éﬁﬁlﬁlrﬁ%%)hf |Pgw16$d in the

bridgf e (?ﬂéaréé?“ﬂoe‘h FrBs {RECHAEE s BRS-sh Ay gfgmiserant
frox{l %&5 hgs‘? f@éf; gﬁﬂ Cl((:) gﬁ%%réi% Elga &nﬁﬁ%ﬁﬁ&%oﬁ i@ (@%)Ptd)%cgnd check

npr ss r rst port
a'¢m§f7ﬁ’“r ﬁY&YaIIiWst&ﬂ‘ P ABWVE '@7@Praraﬂd\naﬂ5ﬂe%8ﬁjd RSridection end
(P2) 0 of the four- way svmtchlng valve (76) is
(C2) aowxds ek, thirb cotigdatibhend (€3 a ahixd thedk wake FCVSX edidigaliows only
(78), to the first connection end (C) of the bridge
the dlomc of tefigézhnt ffove thdrfowith conedsni ad € t@@’,ds dlie fitsé connection
rldge circuit (77) is connected, through the

endr(ga 2 foyrthrrdbgek v?yq; (fa}é why(cip 2;103@ @n{yg‘r@e é}@%ﬁ%qeg‘ﬂgerant from
75),

the fheligrahirerioaiend (4F) towpis TGO SURRSEESBH (CRY ( c2) of

023810 DThHE rphlsblibt o) (10, A%, SR00SEL Sl NESAkELr (1) i

conﬁgc?téd Rf a iRE poit P'i) e %%& sQﬂtcHﬁl W%l\[e?(% afdd s@cond port (P2)
fourth port (P) of the fo -vvays tchlng val ve (76)

of R EAR efitting hRNBUEI6)OR SdridRcted, tHReugho My emoauxmary heat
(71). [0271] The four-way swi tchi ng valve (76) is

exchanktr ¢I8)edo shec first ahndction @nd J€11¢ aifi the lbyidge kaage (BT)at dhe third

between a first state in which the first and second
conpestion ehPAC3pey therbsidgn cirpwit (77) is connected, through the regeneration heat

exchanger (72) and the expansion valve (75), to the fourth connection end (C4) of the
bridge circuit (77). The second connection end (C2) of the bridge circuit (77) is
connected, through the second auxiliary heat exchanger (79), to a third port (P3) of the
four-way switching valve (76), and a fourth port (P4) of the four-way switching valve (76)
is connected to the suction side of the compressor (71).

[0271] The four-way switching valve (76) is configured such that it can selectively

change state between a first state in which the first and second ports (P1, P2) are in fluid
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72 comunication while the third and fourth ports
(P3, P4) are in fluid communication, and a second
state in which the first and third ports (Pl1, P3) are
in fluid communi cation while the second and fourth
ports (P2, P4) are in fluid Bbmunication. [0272] In
the refrigerant circuit (70), when the four-way

confiri&fion gvhiiel tiethirdGhd Ehattgpsts @3sP4) &re i flujdecolnmwtication, and a

state, refrigerant discharged fromthe conpressor (71)
secquasssas i whiahgthe tihst angli thisd pauxi(P1,aP3) dredn floxcéramyenication while
(78), the first check valve (CVi), the regeneration
the $psand andkforieth gerts (P22 P4) ergdn dhaphepsnmnnigatiope (75), the
fourth check. val ve. (CV4 nd the second . auxiliar
021y dx BT SR Shaty SO ST LS changes
71). Such a ci.tcul atio i s.repeatedl v carkl t
statfo iy 25 T, e o OB P B s L e St pgouen e
s NG N FRORRELAY Ao BNER DM (EVE), Bt b
bt (2B eRbarRithhAIE(75), "Rk SRl BFechSvalve YRPOLAY B d
exc%%} gt t hebot her hang,sﬁv\}nen t he focur -way switchi nge seeon
auxMRky Bedt €@¢haapan@e); asll & €ratva ihfoethe sempredscat(@l)e, Such a circulation
refrigerant discharged fromthe conpressor (71) passes
is repeatedbhcartied atonsk thiausiimej theyfitse atxibayhlrat exclangyr, (ABhand the
second check val ve SCVZ) , the regeneration heat 15
regenetstiandieat gxehynger (L) ssyans asendenseewhiysyn theihenhand the second
check val ve (CV%%, and the first auxiliary heat
auxgliapnhgag exchanggr (72 $arves ayhGPPIAY: t he conpressor (71).

02Pfive, ki Sled e GuneR AT SR st ERbk e e Heke o e

" er ald: on. heal ALY Y Q :
secc\f/ﬁﬁgtv Fle Ot xhﬁ?ﬁ%ﬁ?ﬂ?xﬁ&hé L w.,.,()i’??lé}_spaése%ﬁ%%@ﬁeﬂe second

e on the other e first auxiliary heat
auxfiaey HQe Exéh%ﬁ%_ersmzjeﬁlea&c@ﬂd ehaflovaker (CVD), RhBINEdmeration heat
OPERATI ON OF THE HUM DI TY CONTRCL DEVI CE
exchirdeM(Th)F KAk SaNsioRERATE 1) @7 Hird\Nebeck tdiee (ONS),nand the first
operation of the hum dity control device (3% IS ) ]
auxiesy hed edchanFere(7R mnd iis Jravonntoothe gempressqrdy1). Such a circulation
. alternately repeated|y. perforns first operation e
is renegigdly garmied putnhiAd fhis Rigngy ﬁ%@&gn@ﬁwﬁwﬁﬁﬁ %?f?sia%&ea @% and the
in the fi{St adsorz%i ve el enment

reBRERBESheat STLGRRS/ D) v EER Qi Ce Pl oo OB hand the fis
auxg%gﬂ?gatt I’Zg%aﬁ%&ﬁ@f:sﬁgt%%)as aﬁ%@%ra’c&ec ond operation (see

e process of adsorption occurs

RUNNINGEOPERATTONASIS PLB MR EYRIONTROL pbVieEt he
process of regeneration occurs in the first adsorptive
DEERIESITFIC STION DPERATONWT ds, the hunidity control
device (3) perfornms a so-called batch operation. The
[027dimi diNextcthetmuohing epemtiof Y tho uinidityusdngropdevicedd) isodescribed.
dehum di fication .
The humidity control device (3) alternately repeatedly performs a first operation (see

- Figure 21) in which the process of adsorption occurs in the first adsorptive element (81)

while the process of regeneration occurs in the second adsorptive element (82), and a
second operation (see Figure 22) in which the process of adsorption occurs in the second
adsorptive element (82) while the process of regeneration occurs in the first adsorptive
element (81). In other words, the humidity control device (3) performs a so-called batch

operation. The humidity control device (3) continuously provides room dehumidification
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73 by alternately repeatedly performng the first
operation and the second operation. FIRST OPERATI ON
[02751 Referring first to Figure 21, the first
operation is described. As will be described below,
inthe first operation, the pPocess of adsorption in
the first adsorptive 5 elenent (81) is carried out

by stemadt¢lpneeastly performingahpfict esatoi andgbasacand operation. he
second adsorptive elenment (82). [0276] In the first

FIRSAr@PERARIQNat e (120), the lower right opening (124)
and the upper . | eft_opening

(1 are pl ace
[024plen steferingnfirse torFigwe ok Hbe tﬁra%ap%rﬁ%m iy ﬁ@scﬂba@ As will be

esPER Bilab b GOt 8RR oS Aol R i ghE T aggorvive
RS A P il 0 S e s

mb@&ﬁyggﬁnkgmgq left opening (136) are placed in the
closed state mhlle on the other hand the upper right

[020@feni g thd Fidst paftdionhslatd (REY), kief Ibm@e@hngpe(nh@may @nd the upper

placed in the open state. The right side opening

left1dpeBink) (128ndret placddeint ttei ajenopatniwigle a832)e ather hland ¢l right side
t he OSME state. In the thlrdtﬁartltlon pl ate 5140) )
opening (13ldetherupger right epening (123))the lowsr lafeepeningi(#2¢)handthedeft side

e
IRERE v T e e T
the %g#:t?%%:lﬁ% %e E]bg{rerﬁ%hi Egérhr?% ﬁ@gﬂ%nge 1‘;% ?1})8%1 feft Ia el{l %Efg?% gse placed in

the 3péh B, T THBYi o8I e ﬂg@*iﬂeﬁﬂﬂ)fbéﬂ@ sx@é @ﬁ&ﬁ’ng (lSQh@re placed in
open state while on ot her hand the | ower rg
the opemnitang. ( Ibthe mltmparﬂﬁ@eplaﬁéqm};t thedpwen mght 0p&bng (14i493 is placed in
| oner | eft opening (156), and the left side opening
the pp&PJtatarvehilsl cactbel othienhandehe lppse digbt tatealng[(d)i-’i)?]he@ppsn ld& opening
hereinafter referred to as the first alr stre

. (14§h[a@ the, lewerolefnoneping ddbh atr Plagadeins thet 6l @fﬁ’ o%'ﬁﬁ. nEhe right side

Opg %’ég( 4Btasset?lpi€é§1lég %B%l{]lg% oor Ii‘%%?motg pﬂgl %%gt In the fourth

parﬁq%;afatezgsﬂhgkfhé& @ Neht Oslgl‘élh% Qfésgﬁl %%&; Qﬁ'dﬁ@ﬁ@ﬁg (151) are

pla&@GANRe BAL ithie QiR @H ﬁle (oHRhahd tﬁehl%‘bve? FigRI ope%ﬂ'% g34), the upper
i ntroduced into the upper right flow paSssage (

left[dperi8} (138, the lSWerdeft optdif@ (16N dnddbe R didd Spdnliyy UBPEire placed
right flow passage (183) passes downwardly through

in théreobrdrstatet y control passageway (85) of the first
adsorptive elenent (81) and the first auxiliary heat

[028%k harfgetride 28)(hemsinafitowstertedtto as e fitshvair siregnl takppip through the
out; gosrssmge suction opening (115) passes through the outdoor side lower space (162), the
lower right opening (124) of the first partition plate (120), the right side central space (173),
and the upper right opening (133) of the second partition plate (130) in that order, and is
introduced into the upper right flow passage (183).

[0278] The first air stream introduced into the upper right flow passage (183) passes

downwardly through the humidity control passageway (85) of the first adsorptive element

(81) and the first auxiliary heat exchanger (78) and flows into the lower right flow passage




10

156

20

25

74 (184). At that time, as shown in Figure 24(A), the
first air streamis dehumdified as a result of
noi sture adsorption by the first adsorptive el enent
(81) and, at the sanme tinme, is cooled by the first
aUX|I|ary heat exchanger (as?4 cooler) (78) which is
serving as an evaporator. 5 [0279] After the entrance
(18int Att thet timepss shogint inf Figuve2AsApdhe (itdA)r, sttehm iKidehomalified as a
stream passes through the |ower right opening (144)
reswf of meisture adsquptian by gm fpsfaetdeomnmn@):lemené(ﬂflb ghd, aé‘tlwesame time, is
central ace (178), the upper right opening (153) of
coofadoby Gl FHStRRIIAY GRApPEDBIECLER 2 aaleD) (9 WHEb oY Seming as an
upper space (166) in that order. And, the first air
eV 5&' Bmis supplied into the roomvia the air supply

1020 BT e Rarm i epugis G s 1 e B Ches g ay BE A i strcam
pasbé{ffdubh hﬁehﬁ%ﬁlgﬂ%ﬁt%? dﬂggm w&g tRiHEbdrBRoP PR (rm)s ﬁltle?ﬁght side

passes-t hroug l'ower” space (167),

ErhD&ac® (F18) Offe MipPé&r 1 #ih i&’;fcﬂ‘lthé Foup@ et pIalca180), and
cen(lS%Pac {(he)rl gr‘{?ﬁ peér}:}:%%)gra space (179), I%he rllg);htea(11 ) an

‘theShdbor silenipper {phdd {168 id that dbhler d Axal, thd fisnaiplsatam (sLdiplied into

in that order, and is introduced into the right side
the ro@w vpeths ageugnl opening(18R81] The second air stream
introduced into the right side flow passage

[0289bws On mf*ooﬂiﬁre A rcrqnaﬁv (perebaemeierrgely aéftg% Fiecopql aigy stream)
tak%ﬂ%o Oélﬁk}%ﬁ rrent ( 81 OEI))%Eliﬁlg%égégJﬁ%sleg i hrtﬁgﬂ{&oor side lower

oo R R O AU AR gty e
perBBlal Qlace P P@?,@@YY@M‘[ §1§§%penlﬂé (‘ihf‘}e&f WO ERRY paﬁ‘ﬁ‘t%n?%ﬁt?ﬁgd.ﬂ) in that

alr strea as a cooling fluid, through

ordat)¥hd isdfitrodiRes BAEWRMighE Skl ﬂBGl( raoaks (181@ first
adsorptlve element (81). After the passage through

[028hle aukid seaond piasweae weyod(186) intd the right civg fhow pﬁsa%(ml) flows
passes through the regeneration heat exchan

intorgheragiiliary pessagewayH86) elgihn éifﬁtqd@wpﬁé%lﬁleé}@@héﬁ%@er (lrllzg the flow
thrcg,;ggﬁgg %gx&p%gqs%ﬁs?vgy r(bée a%e%gn E}é?sérrggq%gqlbtsmgﬁ gegteqfoq%orptmn
gentglﬁrée S&@%ﬁ%&gpv\\ﬁagog?ﬁ?t gso‘gsu l | t%r )éaggg%%lqtg ﬁl\/\%}/ef {1?1% d;&f control

" pasga?QWa |(8§\)|eo‘ﬂ‘r bifec@fa ( §,2 @Z%cggg%rlﬁ%?t B §se§ e8lin gﬂuld through

ement & passag

the tdAUxAUEP PabRoax (8H! Mldpé’&ﬁﬁgl?é/\/%‘st(a%@&)rpﬁfve teenen@ Q8T  After the

adsorptive eI enment (82), the second air streamfl ows

paseage thtouighehd ediilisdydasdadgomayp B athe seddid) air ftremm phesehthrough the
the second air streamflows, through the opening of
regenegatioovesat bedhiangdr(F2)er Atlbat)tjme, in the regeneration heat exchanger (72},

the second air stream is heated as a result of heat exchange with the refrigerant.
Thereafter, the second air stream flows into the auxiliary passageway (86) of the second
adsorptive element (82) by way of the central flow passage (187) and heats the second
adsorptive element (82).

[0282] After the passage through the auxiliary passageway (86) of the second
adsorptive element (82), the second air stream flows out to the left side flow passage (182)

from which the second air stream flows, through the opening of the lower left shutter (194),
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75 into the lower left flow passage (186). During the
passage through the second auxiliary heat exchanger
(79) as an auxiliary heater, the second air streamis
heated as a result of heat exchange with the
refrigerant of the refrigeraf® circuit (70). [0283]
The second air streamthus heated is introduced into
intot the 1w ldfttflove passag (186). pddwagethapagsasy tlwbughhihe secomdchuxiliary
adsorptive el ement (82), passes upwardly through the
heahexdhdngey (ZHnas i atpab@ag@am tb8§§00ndr@éf $tre@xxsls|h¢ﬂ@dtqs@ result of
upper |eft flowpassage In, the_ humdity

heab‘%ﬂ@bﬁltﬂe "kﬁlﬁs@ﬁ 9fa(1%‘5§the fﬁ'@gfgél%tcﬂ“lﬁ@ﬁ(]q)s heat ed by

]
{ t

o PR SR ¢ T gt GBI dvones e

hunﬁﬂﬁ§ %Qﬁtr(ﬁ]pﬁg%a{geope C%ﬂidﬂ@\k/g irfth &E@prérh&%@lo%é%b@@ (185). In

e’ upper U (135) of the second partition

the Rhidty(cbaldl pdsbie frgS% e adsebént & heaRaAds thd fetbnd kit6tream and,
upper "1 eft opening ( 2 of the first partition plate

as  163Q)t, ward vapers apeidesoobiedsfraie thp pelsorberetc eI dthe) wionds, hizet second
order, and is discharged to outside the roomvia the

adsenptwdebuhat@é) opeganaptgd1 16) . 15 [ 0285] After

continui ng the above-described first oper%%l on M .
[02§4]edetfbﬁ¢ﬁth@amrs@ﬁ@tmo therunperiett Homw PresPEGOU; %96 air stream

o @i pes 4 pacrinaIPShBEoS Ot A B T et sic

cenf T {laB gth’,tthE‘ %B}Eérrlgﬁ osgﬁﬁgggsg of I hl%‘? P8R Mlate (120, and the

ope ocess sor tlo int
out@&)?%'icﬁ:t ﬁé')‘b@r §l20B1H) (Bt bRleRGhE N &‘iﬁéjﬂ ahcdLth to@@?iéuﬁrl’ Yoom via the
process of regeneration in the first
alr@d&%@@é@@l(@mnt (81). [0287] As shown in Fi gure 22,
in the first partition plate (120), the upper rig
[028%eni nifer(cbRB)uing thetdbove-duseribedfitst opemiiemgtof _amgde@armmed length
pl aced in the open state while on the other hand

th
of hmgmthes fallovape eergd( arergtion; hestitider WithHe e@@éﬁutﬁgﬁgm 22, the
(1 t he eft opening (125), 25 and the left
Sec%‘?‘ﬁ%lzeéﬁm‘ﬁag{g‘ilg'% are placed in the closed state. In
ition plate (130), the | ower right
SE%@W@E%F%;E?N;M the lower | eft opening (136) are
[02@?]206"j Cotrhlie 1o ShOFRG %(Q’Et?oﬁ’mfnl heOBedol® SYcbRionhamd process of

upper right opening (133) and the upper | eft

adsBREIBhNE thd 38dond! RlsOpAcE @]dmEnt Wﬂ)oﬁ?brﬁh’ﬁb@ sirfill@medght with the
side opening (131) and the left si openi ng (132)

proé¢ss of kepenetation inhke fipeadsotmive eldnnent 1)t hi rd partition
plate (140), the lower |eft

[0287] As shown in Figure 22, in the first partition plate (120), the upper right opening

" (123) and the lower left opening (126) are placed in the open state while on the other hand

the right side opening (121), the lower right opening (124), the upper left opening (125),
and the left side opening (122) are placed in the closed state. In the second partition plate
(130), the lower right opening (134) and the lower left opening (136) are placed in the
closed state while on the other hand the upper right opening (133) and the upper left
opening (135) are placed in the open state. The right side opening (131) and the left side

opening (132) are placed in the open state. In the third partition plate (140), the lower left
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76 opening (146) is placed in the open state while on

the other hand the upper left opening (145), the

upper right opening (143), and the | ower right opening

(144) are placed in the closed state. The right side

opening (141) and the left si@de opening (142) are

placed in the open state. In the fourth partition
opeihat(B46)1ibPlaced hrethepgpen staed whilpeni thg oftkd Bpnditiet wriper left opening

5 side opening (152) are placed in the open state ,
(145)hiheaupper tipkt epehing (A4 amq thel lowesr right epentige(#hare pd@ed in the

the upper right opening é@%ﬁ%@@g}lj{ %\é’%opgl'pggkl&sgé g%ced in

the cl osed state 0288] ,Qutside.air ei naft ar.
the gRPGIHE] Rdbs e TaatpIal (PU0rbaNproy e RO (155 the tef
.. the .qu r_side suckion _openi {1
e e 08 o B S L 8y G B e
[+ . I ) » h Kl h
orsPETISH, B3ke ik ettt Ay et (30, &dee i
sidetPRAINB Y14 1HI plaéedtinehs@sRadipartition plate (130) in
that order, and is introduced into the upper |eft
[028d]ow [Eassidgeir (HB&Shaftdr@2BAEd Thes thierfRbt i streat) deawn in through the
i ntroduced into the upper left flow passage (185)
outdvms sidls suctmnupenitigy(11Prrossgs throughhthei antdopr gidatlewer space (162), the
passageway ) of the second_adsorptive

85 C: 15 el t
lowemleft mamgr(&@étfdh@ figsh pautitign plate £1203xbe éfrfbélae ?9135%? gp@e (172),
f into the | left fl 186). . At t hat _
ancbh U8 Sk B S BBt B et B, an s
i IS . dehunhdi fi It of noist
ineFHER T Bhe FPO R bt B BOETH 6 Bl et (89) and,

02841 thensad®y Lik WBearh Ine@RLEH 1Y thd GpS@APA IR $hdsh@ Y185) passes
[ ﬁgéat exchanger (goolrér) (79) whi chpl?és% servi ir%g as gtln)

dovaraR@kathesugh2fhe[ RZRAlty Aldngbl thgagstdya (8% bdihtie sdeend adsorptive
| onwer left flow passage (186), the first air stream

‘elepan (82) fivd theglecdrideauxdivey bleatf ¢xchareger (T?)(abd6ows intd¢he lower left

third partition plate (140), the left side central, .
flovs pagsegg (186)., Ahthatipps 24 alse shpwniimgigure3F(Ry thepfarst air stream is
dehiygifificd Ba st SRROISHIS AGOTEIIIY (B sEond P HIgRent (82) and,
o AT B B BT B GagiBRY) i s
ser e Bl 1 e ndoor s e sucti on openi ng. (113

[02P@S Sesa i 188 BhrddRe ihdd@eNowedRft flWSassap@ ¢E86),10¢é first 41€ stream
| eft side opening (152) of the fourth partition plate '
pasfek3Rjough lige lowfet lefp@peniipeildb) shihe ehird paition Ipéatd €F40),stheldeft side

opening (142) of the third partition plate (140) in
centrhlatpaceoldd), theawpper Efi oxeningud 89 dfrthe found agitionglete (11Qwand the

passage (182). i , . o
indoor side upper space (166) in that order. And, the first air stream is supplied into the

room via the air supply opening (114).

[0291] On the other hand, room air (hereinafter referred to as the second air stream)

_drawn in through the indoor side suction opening (113) passes through the indoor side

lower space (167), the left side opening (152) of the fourth partition plate (150), the left
peripheral space (176), the left side opening (142) of the third partition plate (140) in that

order, and is introduced into the left side flow passage (182).
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77 [0292] The second air streamintroduced into the
| eft side flow passage (182) flows into the auxiliary
passageway (86) of the second adsorptive el enent (82).
During the flow through the_auxiliary passageway
(86), the second air stream &bsorbs heat of
adsor pti on generated when water vapors are adsorbed on
[0292]e adBier feoid hin strbsm Hinttddlictd o et iefiosidp dosapmssape (182) flows
(85). In other words, the second air streamflows, as
intca theomixilwyy fHasdagewat [ﬂ&)ughhc tsecoadxadspmptiye sheseeany é&%}y During the

(86) and cool s the second adsorptive el enent 2
flovas thequghh thepawa gy passazayRy t (86), ol sccand, aﬁfa§*§%@éva§§0rbs heat of

adspTiOh AT RS VEEE NPT SopEE Sseﬂ%&t 3ottt i midicy
oy Bahir té“'fﬂ?{gﬁ eatl%@ﬁ%ic VR fheisb e 4T SrRREAGES s eoplipe fuid
(ft%hrﬁlterélﬂcﬁf E@\Kr%’j‘:{gﬁﬁrandt @&)lsc‘%@?éjco Hrafd§$r{;ﬁ@£nelement (82).

nto t I'1’ary ‘passageway first

Aftadse rpﬁEéa%ﬁtéﬁ&@l‘ﬁHé aidfdry QMssaBdw A (t%h 8h& QRbAdhIr kir€ith next passes

passage and heats'the first adsor ptive el enent
thrdugh) the [ @2&d}atidht Kdat teRehapgss €23, t At ahug htihéleinathei degeareyation heat
passageway (86) of the first adsorptive elenent (81),
exchivezes @2 dhaisecond rapa sirdanp uss heaied v at tesult |0§ eats extbangeowith the
passage (181) from 15 which the second air stream
refigessnd, Thereelts, thaeseopd mrrs@re@m floves intiee apxifary reptgewpy (86) of

IREECTRE XN T e S

X ary heater) (78), the second air
ﬁrS? {FS eel ﬂeddll)as a result of heat exchange with

Zt@e r el &ﬁé thii@ned Lha8k LhEGMY (86§ APihe first adsorptive
f0’294] The gcon al r%st reamt h'ﬁs'ﬂas sted | s§| nt ro<]juced P

elemBritO(SNehd Yoddhltayr sedaby fibws 34t pReeag@itaie( 8BSy passaph€181) from
first adsorptive elenent (81), passes upwardly through

whichehe bevondiaiystreamt flows, fhesagly dmgpe@u&fg) of thndoWweromghti shtiger (193),
the upper right flow passage (183 In the humdity

intec ghet lowler pight HgwvieaysagsX)84); hOusing sho patsages thieughethe kf},rst auxiliary
t he second air stream_and as result \%Ber vapor

heal, PoclaBEG @BH R R U NCBF BEnd Al SHSERS fedas afgalt of heat

d. 25
exchybdtyi e Rignt S Bl FiedmiieRis (RO 2 ont £ ow

[029%‘]: Sﬁg’gléeg }&%21 a"uh Strefnt 1@% ?t } eﬁhéédoﬁ\ﬁo bRy ‘BH&F&W control

right opening second partitio

pasPdg@iay ( 839)of Eﬂéeﬁré’t'eﬂi@érgﬁb@%l&ﬁéﬂtréﬂl)ﬁﬁﬁﬁ@s %\Zzaz)d;ly tth@ugh the
upper " right opening (123) of the first partition plate

hurhiid9)contrélnshsiageway (85 candsfldles inppthe wppaceght fily passagen@B83). In
order, and is discharged to outside the room via the
the éaumld;it)smlmlog pasoggemiay §8%)1the)adsorbent is heated by the second air stream and,

as a result, water vapors are desorbed from the adsorbent. In other words, the first
adsorptive element (81) is regenerated.

[0295] After the entrance into the upper right flow passage (183), the second air
stream flows through the upper right opening (133) of the second partition plate (130), the
right side central space (173), the upper right opening (123) of the first partition plate (120),
and the outdoor side upper space (161) in that order, and is discharged to outside the room

via the air discharge opening (116).
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78 HUM DI FI CATI ON OPERATI ON [0296] In the hum dity
control device (3), also during the humdification
operating node, the first and second operations are
alternately repeatedly carried out to performa batch
operation. 5 [0297] The stat® of the shutter of each
of the openings and the flow of air streans are not
HUNMBGFIGEONOBERATIONere. |t shoul d, however, be noted
that, in the first operation, outside air flows, as a
[02%Econdnahe hemidignyorttol clggleet(Bh aAsxdring theplwgidifeoatign operating
486 of the second adsorptive el enent (82), the
mo %@%ﬁwﬁfsétané ifegrmght onsrations geer altermately wpreatadly Farepq out to perform a
assageway (86) of the first adsorptive elenent (81),
bat‘ﬁ‘tfé’efa} t auxiliary heat exchanger (78), 10 and the

m di nt kol sa ) . fhr .
028 B E s ORGSR f P gPlablnd b Sow of i sueams v
161 fiied . ang 5yt [ ' t ;
not 2\% %ﬁdgamﬁi élé?%?g‘gl‘rée _ S&OBEI ’ tlﬁg@v%? %g rﬂoﬁéhng@’?ig pﬂrﬂn? afi{ertOGfaeratlon,
outdfillOWR . fl&Ws, Bisfd §ebndlalr Sich@@MrobdH SHedhuxiiney HaBdadiwdy (86) of the
control passageway (85) of the second adsorptive
sec@ide AAEErplvE2 klenfet §83) StheDiegérietationOhédiecxsbargeel (72), the auxiliary
adsorptive elenent (82), and is then dischar Egd to
passagewayl €86) o€ thedimt adisrpfioe eBnenn(8d dhe fishauiihany heatszxcbanger (78).
d&ger ation, outside air flows, as a second air strea
an

¢ bugilitytrenobpassageyay 5 94 dhgalirs( gisyrosive elgment (84) in that order,
. .ad i | t (81),.th t] heat.
is KRR RERYbrete AR 1 fhed dupplisiny BESeThotaporBaf Topup . O the
d d H , . . .
oGP AERE Va5t BRI B8N, IR SERRRRG dlsgony
(85P 28 St%g SR/¥d (a%@rpfs?@eh E%}ﬁxgn‘? eeAnckiadsorRidne 8l ®aRBtond8akorptive

in that order, | fiedl heated, and is then
elefttRB2 L and RitRenlsdhBfpel @O BUtsiAS tigevM. i N Figure 26. On

the other hand, roomair flows, as a first air stream
[0298ir oudh additiohpimi the tsycomd nipecatiopasgside aaflovd5 hs afse¢dnd air stream,

first adsorptive elenment (81), releases noisture to i
thrauigh the awdliay passpeawes (86)kofthe it ailsorpting glemeriéHl), the regeneration

di scharged tq outsjde the room EFrJ;t CTS O:.?EHE TH RD
heab-rsbensae(i2) Seaarilans Bassaeery (B ofdhe serond Adiarptiyg elpment (82),

e LSRRl D 159, BRSOl ) BRI o ot e

p il .1 t . lied i
oot ST SRR R g Sl Ohe o s pep i e
the h&h & sBbivRSh Figird 2§68 OA fle otBéPHahl Ao¥mhieflowX GRANYSH air stream,
(78) or in the second auxiliary heat exchanger (79)

thraigtl the ity tcontrdll pavsagBwop (B5) bl ehehfiisi adisbiptice blereht (81), releases
passageway (85) so that the adsorptive el enent (81,

" moBRire ta e fiegedsnptiedlerGom €8yt isyhentdisharged teitside the room.

el enent ](_81, 82) is nmintained at high
EFFECTS OF THE THIRD EMBODIMENT

[0299] Also in the third embodiment, it is arranged such that, after a stream of air
heated in the regeneration heat exchanger (72) is passed through the auxiliary passageway
(86) of the adsorptive element (81, 82), the air stream is further heated either in the first
auxiliary heat exchanger (78) or in the second auxiliary heat exchanger (79) and is made to
flow through the humidity control passageway (85) so that the adsorptive element (81, 82)

is regenerated. Consequently, the adsorptive element (81, 82) is maintained at high
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79 tenperature, thereby making it possible to increase

t he anount of release noisture (the anmount of

regeneration) nore than is conventionally achieved.

Accordingly, it beconmes possible to increase also the

amount of adsorption the nexX® tine the adsorptive

el ement (81, 82) adsorbs noisture in a first air
tempdra@pa)ithdriley alkinacic Qowibls b ngereasp i enpoit ofrefiet amisthre (the

performance. [0300] In addition, it is arranged such

-amouthtof rgemrativh) anare Shaneia wotresntioral tyeapbieyedt i Apcordinglysit becomes

as a cooling fluid, through the auxiliary passa evvaly
posgiigig Yo trfcreapealaeithsramauntofddsemption thegiext By thaageerplive element (81,

adsorption. As a result of such arrangenpent,, heat of. )
82) AdEbHEIOBHITg i ar ELET SHER, TR ACeHmISPOR jiprovement in device

tadsor tion can be absorbed by the cooling fluid. If no
PerIgE®y 10 fluid is made to flow, this causes the

[03(?ﬂsor i ia}{cﬁtighfﬂqgéﬂx{éﬁ g %@é th& é'ggcﬁ)ﬁgg;ipgréﬁm before reggréeration

nperature rise _ eat sorption and,
flovs, €8 ¢bdling Hid R ithOBuGRRFYabdab¥way @eh of tHel adsérptive element
owever, possible to prevent a drop i'n adsorption
(81,082 ahildri dd¥orpyioh.neAl hewiudafich arr@pemeny hédtwifddsdrp@éhl generated
And, in the present enbodinent, it is arranged such )
as 4 teablf ofimeoistpeer ddsomitiog can btSabisertbeth byutheicogling @ik | dhnd gooling
the humdity control device (3) provided with the i
fluid jip snadeatts ithis edusereithe edsDyptiied element é8bndR) to undergoing a

temg%a%rgip trl% EH% la:g gfegﬁe@é gg Zggstoggt?q%g a {q g.?:segtﬁg tt. % ggmti%capability
| 81, 82 i i mul t. | - .
o R reGhirspabie i isisot g RAREHRLSh Bnapiivcty s Rowing o

ALUbL

S1t possible to acconplish inprovenent in both 20

acéBﬂE%ﬂEQFr of the adsorptive elenments (81, 82). This
} ma
[03GSOr RAridY én %pﬁaleéénit Edrbadlicheht 9 ReArfHnig¥@ sGaPeBt, [viliey, performing a

t hereby acconplishing inprovenent in total device
batghe Firmiinga @ eratidif\Rh Alhle ONShidEXAbditlcS JeOR@2{3) Threvided with the first
refrigerant circuit (70) may be configured as shown in |
ads@Eptwe elepient (8hend slisovesond sdsirptive elepwat (8 2 g®ling/adsorption
0303] Like the exanple of Figure 23, . the refrigera )
eRing mode 7 a the AiLege) while

opegtingufmode 75) copducieguie o jof Faga@dsampiivsr elemeip

similfaprdy o RereReaeoalighorese | 5@%&%@3&@ i i other of the
9) i ) iy

i SRR ),y B R LB B i

adsfx‘gp%‘ bipablilth 39e rggeﬁlaié%ig% célga%}eli%,i[ @%%gir/ ggébsnitl%lghglfg itmhpéovement in

rigerant” circuit :
total @ERESSERImarck) | S
VARIATIONAL EXAMPLES
[0302] The refrigerant circuit (70) may be configured as shown in Figure 27 in the

above-described embodiment.

-[0303] Like the example of Figure 23, the refrigerant circuit (70) of Figure 27 is made

up of a compressor (71), a regeneration heat exchanger (72), a first auxiliary heat
exchanger (78), a second auxiliary heat exchanger (79), an expansion valve (73), a four-
way switching valve (76), and a direction controlling circuit (bridge circuit) (77).

[0304] In the refrigerant circuit (70), the discharge side of the compressor (71) is
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80 connected, through the regenerati on heat exchanger
(72), to the first port (Pl) of the four- way
switching valve (76), and the second port (P2) of the
four-way sw tching val ve (7ghhis connect ed, through
the first auxiliary heat ex nger (78), to the first
connection end (d) of the bridge circuit (77). The
conh&bitéd) tieongle el refererion Gt exthirger (12),dgeahefirst pott (PT)79f the four-
is 5 connected, through the expansion valve (75), to )
wayt heitdhing tdive (téhentitbmseeont! pEt{Pfof theefoubwiap geitching ynlve (76) is
(77). The second connection end (C2% of the bridge.
conpeqted; ithropgly the; fist ayerilinec heat exehangerd8); ke thed@stgpnnection end (C1)

o b o " TR ok e 59 B B R
conBiirb obisteR ght AR B Br teriatah Spakh <0 of the

‘-bridég Li?&%](?\kj” t tipg 5.3%&‘14 %gﬁfé;ggﬁi “aug‘%?( P )the ‘M?ﬁge :cE'lSuit (77) is

our - way chi'ng val v _ chan state t
conhbdtsd, (BloAER the KbbADALAMry HeSCHRAAREr (7990l thE third port (P3) of the
conpressor (71) passes through the regeneration heat
fouia %W@hin%ﬁ%]ve {76%, dnidrthé fauth para(Bd)hefahe dnahamgewitching valve
(78), the tfirst check valve (CV!), the expansion
(76y&lcomndctdsl) to thdmiction sl of theckhmypedssar (TOV4) , and t he
second auxiliary heat exchanger (79), and is draw
[030%k o tlnéhe ipgasatsirenir (30), whemths feurvay switeing ¥alye (76) changes
repeatedly carrj.ed ouf.. At Is time, the r ner at jon
sath 58 Ehecsh e re gy eisebeiged o e Soiparriras (1R asises tifdheh the

/ d i
res el racet bremE 12 i Pt HSFARC el Lyl |45, 6 B8t chec
valé (éf.}\}\gvtﬁg Qi Ahon (430 5}q711é3§ ﬁ%ﬁtﬁt Atk hard, (Omfn ﬁztéch €he second

four-wdy sw tching valve changes state to
auxSIeEP Reatxahdhoef €19, HAriaAkavl ne@e @odptdsedh e  Such a circulation
conpr essor (%1) passes through the 56 regeneration
is rgeatedexcdified ent. ( 22)thisttine:, slecrepehesationl lieat gxchemger (72) and the first
exchanger (79), the second check valve (CV2), the
auxdligradisatoexohanges (TH63rve aeatdendensehebite wal the ofteydpnd dhgjsecond
the first auxiliary heat exchanger (78), and is drawn
auxiligry hegt @xehpmgerdd hscryer A5 an SYAPRTHO, | rcul ation s

BRSO AE e

er, . d nden I ].e t
e B Frhdhn? 65 PP BTSSR i i
regSRTMfh Bt 2RcIBNBRO(AY Othe &Ml alkYRfty Hedhesthanger (79), the second
configuration nakes it possible to performthe sane

che@R&aBk @V tHe exiphsidroiaigo(TR), ¢achiréxhsgk ealdo€EV3), and the first
because it is possible to performa refrigeration

auxilyary dedtyexchanger (78)sangasdrawrt inkt therrempegperre(74).i chcheegirculation
~exchanger (72) serves as a condenser_ and any _.one of

is repeatedly warriadxput ary thisaimexBRaigereryieg) haph FXeiELge B pnd the
SeGgI!lJCi( !mlnéll?;r%// hlggtaetxc ;(ncglglg (n7%()=) gergzg 22 a condenser while on the other hand the first
auxiliary heat exchanger (78) serves as an evaporator.

[307] Even such a configuration makes it possible to perform the same operation that
the foregoing each example does because it is possible to perform a refrigeration cycle by

such arrangement that the regeneration heat exchanger (72) serves as a condenser and any

“one of the first auxiliary heat exchanger (78) and the second auxiliary heat exchanger (79)
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‘usegarkn additione as athsat spmsesr fr

81 serves as a condenser (auxiliary heater) while the
ot her serves as an evaporator (cooler). OTHER
EMBCODI MENTS [ 0308] Wth respect to the foregoing
enbodi nents, the present invention may be 5
configured as follows. [030981 For exanple, each of the
foregoi ng enbodi nents enpl oys, as a heat source for
serd 99k Rbhdes @l (Bl Rdry hegeg PeiRtthe ftheBschvls avah evapdesadr (cooler).
exchanger or a refrigerant circuit's condenser
(regeneration heat exchanger). Alternatively, electric
heaters may be enployed. To sumup, it suffices if
OTHER EMBOIMMENISt capabl e of providing heating is
el ected and 10 used.. In additiaon, as heat squrce
(038 ad¥Hh JerRrst & difederegriBg ismpodamet dhgatretenh dktention may be
xcha%?§rlna be used instead of a refrigerant
configpreiad [N norat or . To sumup, it suffices if

O L0 SHPRTERD 0 SO R e
ads%?tl@g-ieféﬁﬁﬁm? refdhRra888.Ch | IRftiviiler Bat FSRRadRA QI A rEﬁf g{é’sa\;gt circuit's

a batch humdity control device provided wit
condélser @t goneratibe Memtexchaflégr NAtteratively, eldtridigapresanbe employed.
invention is applicable to a humdity control device
To edm tupe itt spfificeatif stitablopdquyenent capabie aflprvpling beatingne selected and
wherein the process of adsorption is perforned in a
aﬁgomn@ﬁ-@mnqm icpelingaea p@dtwater heat
f the rotor adsorptive elenent is regenerated. :
exe hERY PHEe Wé?éﬁgf’%? FF\f'égthF‘&r?“iCBIt%ﬁb%%o&”é%fr eelgéu‘al up, it suffices
L humdity control . device which.is. provided w,th only a
it Ul ol st Bt e SRR B 0, o i
t ch 1h oM - 520 Lddnonal ' i
031, °1 4585 0 BE S M oA 08 b e
of 4 Bidéh hurlbaes dBafrbideVidePraviliat with kub _ﬁhi&%t%edl@hétﬁﬁl, Alternatively,
cool i ng/ adSor pti on operating node in ich a cooling
the fplagent ihvantivn tidagplighble lea dumidityacontrpbdsdaestfaiie (36)wlith employs
the adsorptive elenent (81, 82) which adsorbs
a rateyi aslsompéive plement, vaterean thesproessmof adsogptionde petfermed in a part of the
sinmultaneously with a 25 heating/ regenerati

h
rotes RstseipiiNg chaspenti wWhilthiherest plethei Ftors dspeptive cﬁ(igff‘?fﬁrié (fggenerated.
L AR et O AL TR -
with! nlly o %@gf@ aﬂo}pq{v@aéléxﬁslit%ncp Qi ds%etnﬁte perform a batch running

cool1 ng sorption opérating node an
OpeEﬁf@hing/regeneration operating node may sel ectively be
performed by air-passage switching. Also in this
[03CHse, Addifiénall9siai ik Sedondagionitdi fibddimesty eiteibtarianged such that,
ei ther adsorptive 82

- when performing a batch running operation, a cooling/adsorption operating mode in which

a cooling fluid flows through the auxiliary passageway (86) of the adsorptive element (81,
82) which adsorbs moisture in a first air stream is carried out simultanecusly with a
heating/regeneration operating mode in which a heating fluid flows through the auxiliary
passageway (86) of the adsorptive element (81, 82) which releases moisture to a second air
stream.  Alternatively, one of the cooling/adsorption operating mode and the
heating/regeneration operating mode may selectively be performed by air-passage

switching. Also in this case, it is possible to accomplish improvement in either adsorptive
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capability or regenerative capability, thereby
enhanci ng the device performance. [0312] Furthernore,
in each of the foregoing enbodi nents, the description
has been made in terns of the configuration of a
hum dity control device (théZonfiguration of a so-
called air ventilation fan device) in which the

capdility G kogeBbrafé &ipdhiliey, thekdbyanshidingthe devise perforfriansd.
air stream (or a second air stream and is then

[03E1)pp! iFarthémdase,tiheacloofrthehiotegoimgosmbidimests, e slebraipgien has been

to outside the roomas a second air stream (or a first
madgiin temsadite coffigutation of ayumaditit eamtrob dexiess(tlst canfiguration of a so-
present invention.is,

calleg pir epipion 4 deyise) élégf?l\'@y g&liug)g_ ¥ gggllrtgiﬂg gié'agéggf?ilﬁg‘?ed as a
frs it STeat G Ao sdsugep] s 9P SopuiiPl the K Bl R irs
.l | f f i LIENt Sl Hhmids
e S SR b 8016, Sy b

alr 1s contro
conlﬁgl ﬁ\ﬁéef St th@phes? t.riﬁ%ﬂtio&%, wederS ﬁfqﬂﬂﬁbﬁi 1b sdicaR@dvhir aBgbly fan

[
en supplied into the roomwhile outside air is

devite € GirdSscharge Sa© BEVidds! orsdif Eipilldtion fas deviddsr SAnadiirsupply fan device
stream) and is then discharged again to outside the ]

used oowide ain as adidittaiostreannaral as alseond rajrestfeam hesach @f ube foregoing
roomair as a first air streamand as a second ajr

embsxdiaents.i ninethisheass, thhburmishity ofi owgsidadipds paswiodled pp atfipisalr stream

" the humidity of iris 15 it .

(or oy § S4c08q AirSHFRBIR heg SRPRIAD P FOR Pl URF figis vsed as
seoqpir SED (oEanAd Fir BePu iRt s Ry et BESRLPblislas the room.
1n A0idhSad BEW cgj’“;;g % geﬁgcde WES LS b Gs IR aiF MidaREEPELa second

an altr circulatro evice reversely uses outside

“air f&é’a%rﬁiﬂ(iea&li’ théifére'géti]lng dfBodinehiie TRARISIsBAhe A@EityRITr-6om air is
n

I's case, the humdity of roomair is conditioned
condBioned h¢ 5 firdiair Sleii®A0T 404 s@dnd aieaeomnd) aid issheresuppliedhegain into
is then 20 supplied again into the roomwhile outside_.
the abom ivehilesredmast & wed ond sedond i deeam( (or ag firy air stegpm) gpdl is then
_stream) and is then discharged again tqQ oytside the
disqheegerd qubisstir memapFurtheplare.Tap pip sargylajnan faps dejdes, reversely uses

outfE A B8 rogp A et N BT TR TR ol Bl humidiey

t edl f j st i . ) N
o ERERLS LIS SRS S g s e
supgg%lp Agat knPo tHe rgsgg{‘%ﬁilg bﬁtXﬁdE QK i§ Ql%%c:ﬂijfsvzg %%OND laffstream (or as a first

es an a ptive el enent 5 having a

air Sediingidhil iCOBE ARthapasESAaRWe YulsiR)the apabl e of adsor bi ng

moi sture froma first air

INDUSTRIAL APPLICABILITY

[0313] As has been described above, the present invention is found useful when

“applied to humidity control devices which repeatedly perform moisture adsorption and

regeneration in adsorptive elements.
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stream and of releasing noisture to a second air
stream and which supplies to an indoor space an air
streamafter the air streambeing controlled in its
hum dity by the adsorptive elenent (81, 82), wherein
the adsorptive element (81, &) is provided with an
auxi |l iary passageway 10 (86) through which a heating
fluid fl ows when the adsoCpAIMS el ement (81, 82) is
regenerated by rel easing noisture fromthe humdity
control passageway (85). 2. The humdity control
device of claim1l, wherein, during regeneration of the

WHAE IS GLABMEDent (81, 82), all of a second air
o e R B ey 35 e C P heh B Ry T gt (51, 32
T 0w St

) stre&%gﬁiaec§faxteiegglngfmdﬁi§ﬁre @das Qarceﬁél vt sﬁjegrﬁeafﬂh Widdh sxg%)li’es % an indoor
part of a n

sec alr streamprior to Its passage
spatd G R RirkAR afBr HIiticdn g BdntRAE 38 Ay &R by HRVWRsorptive
as a heating fluid, into the auxiliary passageway
eler084)(81,)82),ns the rest of the second air stream and
passes through the humdity control passageway (85).
4. Twleerkiothaladspption ietenient 81, 82) isfprevid¢rbwith lanjanxidagrpassageway
claim3, wherein said 25 humdity control device .
(86) rihroyele swhich ety dating iflgid Hlostsehery 2he \gesemptive flanent (81, 82) is
second air sireampripr to its entrange into th
reRTERALEH b rlesmine oL R fon MY Sl messagspra oY
passageway (86). 5. The hum dity control device of
claim4, wherein said humdity control device 84
| nclydes, g _Q&ﬁtﬁ(fltdeggé%‘i”ciaixgl7lq)wﬁel?éiﬁ,ugﬁiﬁﬁhﬂeg&he?ation of the

refrigerant I1s circulated to performa refrigeration

ads6¥pEive clehittht \BET82) Nall € o RYEME hRtsreAmhR&rad i(s/Passdge through the
formed by a heating-heat exchanger of the refrigerant

huntidite wontrgl Hksagbwy (8B dlowsnasda hyatmgriluid) intbethe @exibifry passageway
either claim2 or claim3, wherein said humdity
(86sontrol device includes a regeneration heater (72)
whi ch heats a second air streamprior to its entrance
into the humdity control passageway (85) and the

auxi i assage 86), .and uxi.l.iary heater ..
(76,7 e PR BB Aok o i oty i B hation of the
o " o _
adsorpfR8 St (HI0 8GR o 26t S\ KirRARAAGTHRYo (P RdocdEe BiSugh the
hurki@ty cBhtrAGHSAYONEY (§5§ Tows, as a heating fluid, into the auxiliary passageway
(86), joins the rest of the second air stream, and passes through the humidity control

passageway (85).

4. The humidity control device of either claim 2 or claim 3, wherein said
humidity control device includes a regeneration heater (72) which heats a second air
stream prior to its entrance into the humidity control passageway (85) and the auxiliary

passageway (86).

5. The humidity control device of claim 4, wherein said humidity control device
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7. The humdity control device of claim®6, wherein
said humdity control device includes a refrigerant
circuit (70) through which a refrigerant is circul ated
to performa refrigeration cycle, and wherein the
regeneration heater (72) an&¥he auxiliary heater (78,
15 79) are fornmed by heating-heat exchangers of the
incluédsr i gefrigerhintcéironiti (70 #GpugBwhichea hafripetantyiscirtlatld to perform a
device of either claim2 or claim3, wherein said
refrfa@mtlantqvcbomd wﬂleleawﬂlseregmtamgéeater (TDtis dersedphyi ¢ deating-heat
el ement (Fﬁf) a second adsorptive el ement (82),
exchanger ef the Y%‘“dﬁ@d:”frelté@)to performa batch running 20
operation which alternately switches between (a) a
first operati on in which noisture in a first air

P e AR g, W 018 St s

hunhiBit} Q%nﬁ@lCQMCeaﬁréﬂLcﬁg IV fooBh & HESH h@ﬁgr) (BY%hih 1RaRef W¢hnd air

operation In nol sture I1n afirst air streamis
stread@iSidad itsnerdtifcsS R Mk RERAIPIdoMRoEpBIRRIVay §83) éi‘rﬁi iR auxiliary
noi'sture is released to a second air streamin the
pasfageshy €869 oandtdnvamx il aeyrbedter((88,) 79) awiticl? bearhe saond saistteam after its
hum dity control device is configured so as to be

-pasgagp slvbuglothe ausitianr passagepiay (36)dwbore ty sesond pir istpam flows into the

operating node in which a cooling fluid flows through
hun@lmsy septral passyesyeyd8evay (86) of the first adsorptive

el enent (81) or the second adsorptive elenent (82)

whi chever adsorbs noisture in a first air stream and

(ii) e ' j :

oo TR SABEPREAL S BPG b 0 TG L ovic
,nclﬁééssélgﬁl‘@é’fa&s@}euﬁf (700 ?hrghéhq hAdsP E’&T‘l%é&e‘l’eismﬁt&t&i&:& perform a

or the sécond adsorptive el ement whi chever
refrigelRid8 &S cRDhsd WhereinOthd rég@endoniheatst (723 knd the diixdliary heater (78,

hum dity control device of claim@8, wherein said
79) larenfiodined/ by bertingtheatesxicbange s df shaowhiigegantettcgd(783 t o

si mul taneously perform (i) a cooling/adsorption

operating node in which a cooling fluid flows through

e SRR ﬁaﬂ% e ohta s "0e0

0 S PR R bl %flnto oV ATARA1) and
@ sOORy Aorplité ?%%ﬂs?*“’?&%?%f.&%&°f‘effﬁa§ﬁ# 7y 15 PsPIBRR AHBARN running

opestioAnshicH Qlt@daelydvivBee bamean (4)&2firsvlol &ﬁﬁb‘xﬁ[n whichafeéisture in a
noi sture to a second air stream 10. The humdity

firstainttrain Bediabedih the Airsmadsorptihverediment 481) while moistare is released to

control device is configured so as to be capabl e of
a sepehd oiri sirshp igvthe s¢riond aﬂmm@mqelem)ema(&) and (b) a second operatlon in

cool i ng/ adsor ption operating node in which g cooli
which gaistaredng (st g psam i adsgiediin ihe second adsorptive element (82) while

moisture is released to a second air stream in the first adsorptive element (81), and

wherein said humidity control device is configured so as to be capable of
performing (i) a cooling/adsorption operating mode in which a cooling fluid flows through
the auxiliary passageway (86) of the first adsorptive element (81) or the second adsorptive
element (82) whichever adsorbs moisture in a first air stream and (i) a

heating/regeneration operating mode in which a heating fluid flows through the auxiliary
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15 passageway (86) of the first adsorptive el enent
(81) or the second adsorptive elenent (82) whichever
adsorbs noisture in a first air streamand (ii) a
heati ng/ regenerati on operating node in which a
heating fluid flows through &he auxiliary passageway
(86) of the first adsorptive elenent (81) or the

- pasSepe@ag ($6) st fiveadsbanie eldnia) (88)ioe Heverondeddsarptise element (82)

noi sture to a second air stream 20 11. The hum dity
whichewer odleagesmomstuwé tacd secondair sieamsi n sad humidity

control device includes a regeneration heater (72)

whi ch heats a second air streamprior to its entrance

ot Bt b8 PSSR Pk bl g i
: 81, 82 W (79,.: 7 i : :
is cgaﬁgnli?rﬁ Ss? I(aﬁl%%l sm@l@}lgc?tglyiayeg?o%@e % Fg%l};ne%%.ldﬁ&@h?ﬂ g‘ﬁgﬁhﬁg fhode in

whig R cticlibe TR Bl PRSP HHYER) pRoqd Ry IIEDL o isadsorpive
elemBntt (8@} ofii LEorffl adzbAitive tlemenh €829 vihistver AdeBitdithyisture in a first
contro device includes a refrigerant circuit (70)
air k¢ 00 ARd \(h) & heainglepérgedtdnt opemting medeainewthich aBlfeating fluid flows
performa refrigeration cycle, and wherein the
throuphethe makiliary prssagemay 189) othe dirstentlsbrptize elpaent (Bl)wahe second
exc.han?er of the refrigerant circuit (70) and the
adsemsive cleprnt (823 whicheygrpleasep ynossture 4o B serpnd 8HtSIéXBhanger
of the refrigerant circuit (70). 5 13. The humdity
control device of claim8, wherein said humdity
contyrol .deyice.includes: a r [ :
whi CL&h e'g}es lémgdétg O?]Odll%ré)i rdev 2e 'STIANGR & \Qﬁbrlgﬁggaﬁ{ h(nzgalg/e control

streampriof to entran

" devill Qf LQaaBIHEE AL YasC &ptﬁgeg ;ca%a%@% &) e!@%’cti@é@) s@ftchihPebetween (i) a

auxiliary~passageway ( ~of one of thé adsorptive
codn@/HR8SrtidS dperdidlg nde b itk YcobRaE Eluid NBws tRoughitiehauxiliary
heats a second air streamafter its passage through
passipvanx(B6) artiie fiess adgeptive dl@hdnt I(8Narahd seeosdedrorptivierelengent (82)
streamflows into the humdity control passageway . .
whichsyer aslnerbs mpdsinerin (a7frst 7@ )stragrn cind dbb b heatingfgaencpyjion operating
fluid prior to its entrance into the humdity co ol
mogadB Jfchg heatye Spid fewsthepeh g %LH%‘I%M&?S&&%/W (86) f the first
el ement s 82).. 14. The hum djt rol .devi ;
ad DR Aot N & Mo ond o iyt Sletnfpf () DongERy réBasdh moisture
toi@e?:loﬂéjﬁs@?arn?.f rigerant circuit (70) through which a
refrigerant 1's circulated to performa refrigeration
cycle, and wherein the regeneration heater (72) and

the auxiliary heater (78, 79) are formed by

heat {ng-TiRMunddr] angel detite bheained rwigaeianud hiumidiiytcontrol device
(70) and the

includes a regeneration heater (72) which heats a second air stream prior to its entrance

into the humidity control passageway (85) and the auxiliary passageway (86) of one of the

- adsorptive elements (81, 82), and a cooler (79, 78) which cools a cooling fluid prior to its

entrance into the humidity control passageway (85) of the other of the adsorptive elements

(81, 82).

12. The humidity control device of claim 11, wherein said humidity control

device includes a refrigerant circuit (70) through which a refrigerant is circulated to
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cooler (79, 78) is formed by a cooling-heat exchanger
of the refrigerant circuit (70). 20 15. The humdity
control device of claim 12, wherein the direction of
refrigerant circulation in the refrigerant circuit
(70) is reversible, and wher®8 n the direction of
refrigerant circulation in the refrigerant circuit
perforil) a rsfrighratige dyéle, amb phesin the sgetaatiangheatet (iR is formed by a
adsorptive and regenerative sides in the batch running
heatipg-heatiesphangsr afhe wifaadranticiricny (W od dhe epelar €29, 78) sl farmed by a
14, wherein the direction of refrlgerant circul ation
cooling-figa qxglpqn,g@éqfathﬁ redfigEantceyid{’®s r ever si bl e, and
wherein the direction of refrigerant circulation in
the refrigerant circuit (70) is changed in response to

s t]%gi Q%[ec]ﬁﬁ%du RS AR PARY LY %fatﬁgn{ %gqﬂﬁfﬁﬁ's\éﬁi ﬁhﬁjiﬁﬁty control

int | nNg operatl
device includes: a regeneration heater (72) which heats a second air stream prior to its

entrance into the humidity control passageway (85) and the auxiliary passageway (86) of
one of the adsorptive elements (81, 82); an auxiliary heater (78, 79) which heats a second
air stream after its passage through the auxiliary passageway (86) before the second air
stream flows into the humidity control passageway (85); and a cooler (79, 78) which cools
a cooling fluid prior to its entrance into the humidity control passageway (85) of the other

of the adsorptive elements (81, 82).

14. The humidity control device of claim 13, wherein said humidity control

device includes a refrigerant circuit (70) through which a refrigerant is circulated to

perform a refrigeration cycle, and wherein the regeneration heater (72) and the auxiliary

heater (78, 79) are formed by heating-heat exchangers of the refrigerant circuit (70) and the

cooler (79, 78) is formed by a cooling-heat exchanger of the refrigerant circuit (70).

15. The humidity control device of claim 12, wherein the direction of refrigerant
circulation in the refrigerant circuit (70) is reversible, and wherein the direction of
refrigerant circulation in the refrigerant circuit (70) is changed in response to switching

between adsorptive and regenerative sides in the batch running operation.

16. The humidity control device of claim 14, wherein the direction of refrigerant
circulation in the refrigerant circuit (70) is reversible, and wherein the direction of

refrigerant circulation in the refrigerant circuit (70) is changed in response to switching

“ between adsorptive and regenerative sides in the batch running operation.

* * * # *



