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1 DESCRIPTION HUM DI TY CONTROLLER Technical Field 5
[ 0001] The present invention relates to a humdity
controller, and nore particy arly to a humdity
controller configured to be capable of a hum difying
operation. Background Art [0002] Conventionally, as a
hum dity controll er capable of at |east a hum difying
10 operation, there is ppeCRIRTION conposed of an
adsor ption el enent whose honeyconb base nenber has an
HLﬁhglﬁaﬁﬁﬁﬁ@Tﬁéﬁﬁﬂﬁiing an adsorbent on its surface,
and ‘a heat ~‘punp apparatus using a refrigerant circuit
(for exanple, see patent docunent | and patent
docunent 2). This humidity controller is equipped wth
a pair. of adsorption elenents each capabl e of
Tb%ﬂ%%#@ﬁﬂ@ nmoi sture in air and discharging noisture to
air. 15 The humidity controller is configured to
[008l}i dibeypreseat imeintien otlatesrtoanhiopidityt eonteclker,yandctgrg pargicularly
the followi ng two operations: an operation in which
to 4 hem iyt dontdodler asigtipured tobd sdpabb: 6§ ohuhidiBlingoperativh. a
first adsorption elenment and di scharges the noisture
outdoors, and at the sane tinme, gives noisture to
second air wth a second adsorption elenment and
| the noisture to the inside of the room and
Bagﬁﬁg%gfggion in which 20 the controller adsorbs

[sture fromthe first.ajr mﬂng the s qgg adsorption....
100§, mfiSenFay ot BROIRHE <t didsr e e ctlop SRR i Maityine
the saHe time, gives nnistar? to the first air mﬁtE
operfEon,  there lad@srtgeq SresRatEnh 0! APASapiMedemRB! Pt fpreycomb
to the inside of the room [0003] In the
basglypemberchas emadr powagolirrorting aor aftsorhest vaaits gufagehand 2 heat
is to be supplied 25 to the inside of the room before
purhp appagtishesiag m tedrigdrentacisarip(ioorexehpbe riee tabant 21ocument 1 and
above-nmenti oned heat punp apparatus is used.
patent document 2). This humidity controller is equipped with a pair of adsorption
elements each capable of adsorbing moisture in air and discharging moisture to air.
The humidity controller is configured to humidify the inside of a room by alternately
changing the following two operations: an operation in which the controller adsorbs
moisture from first air with a first adsorption element and discharges the moisture
outdoors, and at the same time, gives moisture to second air with a second adsorption
element and supplies the moisture to the inside of the room; and an operation in which
the controller adsorbs moisture from the first air with the second adsorption element
and discharges the moisture outdoors and at the same time, gives moisture to the first
air with the first adsorption element and supplies the moisture to the inside of the
room.

[0003] In the above-mentioned controller, in order to heat air that is to be supplied

to the inside of the room before flowing the air to the adsorption element, the
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Pat ent docunent 1: JP 2003-227626 Patent docunent 2:
JP 2003-232540 [0004] However, the controller needs to
be provided with the adsorptd on el enents 5 and the
heat punp apparatus, which poses a problemthat the
controll er becomes conplex in configuration and
| ar ge- si zed. DI SCLOSURE OF THE | NVENTI ON [ 0005] The
abpeenentioried\heat ponp hapamtens ssssonpl i shed in vi ew of
such problens, and 10 it is an object of the present
PatEﬂN@d&lhmﬁtHOJISizwﬂ-izﬁ%lme configuration of a hunmidity
controll er capable of at |east a hum difying operation

Pa@ﬂﬁddc%n’%‘f? pP3§oNbe244re  mniaturization of the
hum dity controller. [0006] This invention constructs

[00%42 'T]t[c%kfé% CHt {(o%ltxlo?]ﬁr GRPADY bgf r@wﬁ%‘{&@h&% ngc%so aptlon elements

eat exc ers
311(@,1‘11'16? ﬁggégfl\l%tai%@%g#tﬁg h\térhﬁzil %o%ggzﬁ%ﬁélg?@ thz"l dsor rgﬂér becomes

[ 0007] Specificall a first invention is pr em sed on
corgpleyin gpeijguatior énq\{ lrgesigaBl e of at |east a
hum di fyi ng operation. This humdity controller is
characterized by having a cold/hot water circuit (10)
t hrough whi ch col d/ hot water circul ates, an adsorption

DISEROSERH QFIEHE(IROJENTEONiI s i nstalled in the col d/ hot
water circuit (10) and supports an 20 adsorbent on the

[0cd4] f ang Qksdd “i‘n@éi'ﬁf%ﬁﬁids%eﬁ QBtoBNENRAGR ViEw QF sud @réblems, and
air passage (30) for supplying air that has passed

PR e BRGS0 SR e o it

t he f fl oyed
cothPgleég{a}}ahkpv Ielggétcghl?: ltté'ﬂ% opsralﬁigt aqcﬁg Iglhke p% sible the

adsor pt.i on _heat exchanger (20) noi sture i s desorbed
mipiagirizeHen of thedyypdiyronellehe” adsor pti on heat
exchanger (20), and thereby the adsorbent is recycled.
[0096] AtThlhusvemtm censtyicsi mdanidity heantiellsr sapaide afhe duanidifying
t he adsorption heat exchanger (20) to the inside of
opératon 9 maldng hieat ehichyngdre (2hA2)ef af cdldvbot samr dicuith{l@) support
time, when
an adsorbent on the surfaces of the heat exchangers (21, 22).
[0007] Specifically, a first invention is premised on a humidity controller capable of
at least a humidifying operation. This humidity controller is characterized by having
a cold/hot water circuit (10) through which cold/hot water circulates, an adsorption
heat exchanger (20) that is installed in the cold/hot water circuit (10) and supports an
adsorbent on the surface of the adsorption heat exchanger (20), and an air passage (30)
for supplying air that has passed through the adsorption heat exchanger (20) to the
inside of the room or outdoors selectively.
[0008] In the first invention, when hot water is flowed through the cold/hot water

circuit (10) to heat the adsorption heat exchanger (20), moisture is desorbed from the

adsorbent of the adsorption heat exchanger (20), and thereby the adsorbent is recycled.
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noi sture no | onger desorbs fromthe adsorption heat
exchanger (20), processing of replenishing the
adsorbent with noisture is arried out by conducti ng
an operation of 5 halting the circulation of hot water
to the adsorption heat exchanger (20) or an
operation, for exanple, of transmtting another air
At Huntimaishpplsiesainthat haf gagpsd ithrough i P%WBHH%E% exchanger (20)
exchanger (20) while cooling the adsorbent by flow ng
to thel idsidatadr the tthomuegn hmidéﬂsgwpimsidn ofcthe reQEhanyethis time, when
(20), so that the next operation of humdification is
mopt@paiedonddy déebibg fBem thei Alsoupeioaatcabexshyger €20}, prodwssing of
inside of 10 the roomintermttently, which enables
repiéﬁ?skﬂﬂ?"t L dsoftnk WAt Bloidt@reASchRTdN Gut tg“&_%rﬂiuf:ﬂh@ @n operation of
operatton. [0009] According to a second invention, in
h 1Al Y. control.| f. .t ' s '
nal R P VBT CE R RasP o 0F ploBhior BEENEBRmgb1320) or an
adsor ption heat xchanger (2 and a second_ .
PSP GOl by 583thsE A QBRI gjsture through the
exanple, 15 Fig. 1 and Fig. 2. The firsg CO|dgﬂft
adspgpiéon Bpaicenchanae) (203 whily coeling) the agworbent; by flgveng cold water
between a first cold/ hot water circulation state (a ‘
threuglt ethshadsorptiofri eat leachangeri (R0)2A90 that wikiecmeKbt operation of
wat er passes through the first adsorption heat
huekiitiaagey is( gkpardd By doingasoe mgistesesart be sspploetito the inside of
adsor pti on heat exchanger (22) and a second col d/ hot
theWab&h  iffefhileatly ONwRicht @néblest ke h§ROAWY | dorfttdller 18 aiedform a
Fig. 2B) in which hot water passes 20 through the

)
AL i on heat exchanger (22) and cold water
hwggggggg?ﬂégﬁg " the first adsorption heat exchanger

.. The,air passage,(.30) .is confi .
[00&% 2 h r@“ﬁe&%eﬁcgn?i(lpg%mg lgi Irhgg*{%'?'?%{r?pgpg?%uirad the first
state shown in Fig. 1A and Fig. 2B in i.ch.the .air ..
iHVﬁa@I@lagfé\e(%b?rpé@ﬁp*?qaé§xshqng% éfo)wasﬁ?oaéf;&é%@@f r Ry AdSerption heat
first adsorption heat exchanger (21) to the inside of
ggbﬁxample,

exabhagen@i) and adeewithadgerptisnrheph axchiangen@33 as shov K
the second adsorption heat exchanger (22) to the )
Figout atnbFig. and TheSesoasldéiot wateraiircoiil (A0) trewifiguesd to be switchable
state shown in Fig. 1B and Fig. 2A) in which the air
bethef adfrs( 3004/hot Wikt @fcuddtiont figte (BattPslseed i FigoubA anlidig. 2A)
second adsorption heat exchanger (22) to the
in which hot water passes through the first adsorption heat exchanger (21) and cold
water passes the second adsorption heat exchanger (22) and a second cold/hot water
circulation state (a state shown in Fig. 1B and Fig. 2B) in which hot water passes
through the second adsorption heat exchanger (22) and cold water passes through the
first adsorption heat exchanger (21). The air passage (30) is configured to be
switchable between a first air circulation state (a state shown in Fig. 1A and Fig. 2B)
in which the air passage (30) supplies air that has passed through the first adsorption

heat exchanger (21) to the inside of the room and discharges air that has passed

through the second adsorption heat exchanger (22) to the outdoors and a second air
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i nside of the room and discharges air that has passed
through the first adsorption heat exchanger (21) to

the outdoors. 5 [0010] In tHe second invention, when

the cold/ hot water circuit (10) is switched to the

first cold/hot water circulation state and the air

passage (30) is switched to the first air circulation

circsaitom state @hwate showhiig Fig Al Bianddag o2} ipwdisitbihe aippassage (30)

recycle the adsorbent of the first adsorption heat

supPKENanaBit Kadlpasudii IR0l thegse@Bhd hid@ption hbdt axdhangeer(22) to the
of the second adsorption heat exchanger (22). By

insfERIH thé Pborh %a_cﬁ&%ggéek Eoy ﬁliafjﬁasaba[ss&?t}i]rgu%ﬁ‘ ¢hel fissk d@sdFption heat
t he of t

room the insi he room can be hum di fi ed.

excg%'{g%g‘r’@p P‘(’)\’ﬂ{gﬁg&gg% col d/ hot water circuit (10) is

ond col d/ hot water circulation
state and the air passage (30) is,swtched t e. .
[0030F o it T pessmlcinn sitics e tg,e ol hpowAtEr iCHCl%ﬁg(whti syjtched to
beconmes possible to recycle the adsorbent_ of the
the fstorrdd/Ags wratericomuladian stasx end st passpea0) ds gvirhggl to the first
noi sture to the adsorbent of the first adsorption heat

air tcalatibasgee, as2hpwnBy Kgpbd yit bgcethespossje ke regysledtbe adsorbent
air to the inside of the room the inside of the room

of &RMFiRe a&:%ﬁ?)ﬁlbﬁ hest ethelggert(ne) whsledgvialy mbBtureamthandixabent of
continuously humdified by alternately switching the

the ?gﬁ%ﬂg?%\xgﬂ&ﬂ %Eﬁﬁex&lfaﬁ%cﬁsszz),[ Oﬁ%ldupgfggﬁg\fﬁ% re¥fi@ingtdige air to

ter circurt (10) is switcC 0 the 'second
col.d/ hot . water circulat] state the -aid.qpa h
the iShile 13" hito e B4 B Ebt PheCloRf b Be (iiBlilca SRS ver, when
st , . as shown .i ig. 2B, I sfure is.ad bed : -
theaeld B Srasdinerant (HD' B svhEinelloo it Seshin R B Halkhegireulacion
(21) while recycling the adsorbent of the, second
statgcpndrtheiahpassate 0% hnRyeehqbte) theggoandpir irqylapipn state, as shown
adsorption-side air to the inside of the room the
in FigsilBeitdfecbhes possibleatn roeyde thenadsoftead of Ky eappad adggrgon heat
the cold/hot water circuit (10) is switched to the

exchafgdr @2)dvhidé giwihgrmeistuteltattheradsorbeat afidh¢ Hashadsa2ption heat
passage (30) is swtched to the second air circulation

BhAsE (235, SBOWIphIVifE his 20eyRingPAS hit't© the iaslaerdiate byom, the
exthgéad(so?ben? opbpﬁegselgonc( aéllsgor pti on heat exchanger

ins%%ié? ptppio#%ﬁﬁe:ctca%g)% %%Lﬂ?ﬁ%dgi;’mgy i ihh8e fdff $he room can be
continuously humidified by alternately switching the above two operating states.

[0011] Moreover, when the cold/hot water circuit (10) is switched to the second
cold/hot water circulating state and the air passage (30) is switched to the first air
circulation state, as shown in Fig. 2B, moisture is adsorbed by the adsorbent of the
first ads;)rption heat exchanger (21) while recycling the adsorbent of the second
adsorption heat exchanger (22). By supplying this adsorption-side air to the inside of
the room, the inside of the room can be dehumidified. Moreover, when the cold/hot

water circuit (10) is switched to the first cold/hot water circulation state and the air

passage (30) is switched to the second air circulation state, as shown in Fig. 2A,




10

15

20

25

supplying this adsorption-side air to the inside of

the room the inside of the roomcan be and

dehumi dified. Then, by altefnately switching the above

two operating states, 5 the inside of the roomcan be

conti nuously dehum di fied. [0012] Mreover, when

ei ther hot water or cold water is flowed through the
moistird/ibatsorhed &y tbE radadrbent of thensecand adserptinadheghgxehmnger (22)

t hrough one of the heat exchangers (21, 22) through
whidMirebydling higd adedrbentobf cihk dfivat afsofptivns hest sxipinged (20). By

the inside of the room air that carries out a | atent

supbgaﬁg i3 a8 rptiod-BReREGIOAE iBsifié BAtHroeaITREe {13idea6 1 the room can
out a 10 senS|bIe heat change due to saturation of the

be %ﬂf’?or imidifi fin@nd + bﬁp%?t% nalfte19%‘%\9{5ﬁ§19g ﬂl@sasb'ob%: ¢wb %peratmg states,

operatl heat | or coo

. ccordin v in the hum dity
theﬁ%‘% ‘?%f ﬁ’@rr(’B’f“ &e C&&BH}P“%?%\‘}%EH ldlﬁp *¢he air passage
30 f d t I to th
OOia]Sz)ll\lg,greggg-hl glrl %gh%ows Szgqgg%/ ?égo%n z’%tgrdg %&er%ttgrq}gh the cold/hot
supplied to the inside of the roomafter pass
wateheoogih (bheard air theat thas passwd shroyghomerafthe émﬂn@mgléngers (21, 22)
(21) and the second adsorption heat exchanger (22)
thrarpth whizhltiie hut dafet onicold watehdloadsiorspppldsd tvethe inside of the room,
exchangers (22, 21) as air to be discharged to the

air ﬂ&ﬂt%ﬁﬁ@s ghtt £1atBR I Ghdnde G dhe bBSinaiMefindRecohes ke carry out a
first adsorption heat exchanger (21) and the second

senQBROLRA @Hﬁn?@%eef&cgzﬂﬂﬂﬁ]r on 82 he g%ﬁéntl H[‘ﬁleffﬂb{e it becomes

I nventi on oomalr IS processed y one 0 first
20 heat th d
oSO IEheBim aneP el AL R EBa A e Bl qrenc 1y i
1005F ” Adsprdi 1 b shrS Vi 3&2@1&?@3%& FontiiE e second

of the first adsorption heat exchanger (21) and the
inverttaih dhgggcgapsagg {30h @gton@g@rmln@eiuppgzgoogh gir to the adsorption heat
subsequently is discharged to the outdoors again as
exchaigars t(21,a22) aFhirt td de supplibdintbdikeyinsisiet oD kheerowmh aftdrspassing
i nvention serves as what is called a 25

thré&ighCeead B8 -firanadsyRgiditidat etohag @&t (20h hed thed sucond hdsorption heat
which air circulates via one of the 6 adsorption heat

excBAELANGSY Snd g.gypl)?gﬂtd%‘r 1P {Héd%f)qﬁl'oﬁ%eﬁf‘&cﬂaﬁgéh $22, 21) as air

ci rculates Vi ot her one of the adsorption heat

to S%(Cd}m%e% &?Jche %azdo%ps talﬁgr %%Qﬂg hisdu%ﬁ the other one of the first

adsorption heat exchanger (21) and the second adsorption heat exchanger (22).

[0014] In the third invention, room air is processed by one of the first adsorption
heat exchanger (21) and the second adsorption heat exchanger (22) and subsequently
is supplied to the inside of the room again as supply air, while outdoor air is processed
by the other one of the first adsorption heat exchanger (21) and the second adsorption
heat exchanger (22) and subsequently is discharged to the outdoors again as exhaust

air. That is, the humidity controller of this invention serves as what is called a

circulation-fan type humidity controller, through which air circulates via one of the
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[0015] According to a fourth invention, in the

hum dity controller of the second invention, as shown
in Fig. 3 and Fig. 4, the aPr passage (30) is
configured to supply 5 outdoor air to the adsorption
heat exchangers (21, 22) as air to be supplied to the

inside of the roomafter passing thyough ane of .th :
adspiption heat skehAvgrrsHadt 2%&%%@%'%62@@ cAif RlsOcsitdlpges via the

adsorption heat exchanger (22) and supply roomair to
othéeheneaafsthe ptisaption bedt esxhargere2d, 221on tr)owidoagiside.o pe
di scharged to the outdoors after passing through the
[0005 herARBRIifE t hefdurtisimedsionpir dre hemidigx chamglder ¢21he second
and the second adsorption 10 heat exchanger (22).

invedPblas!s o{gﬁemfqu'.ri Rnd 'Fi?.nl,i 108 aif passH (BO9lis abifigred to supply
y

procésse one of the Tirst adsorption heat
xchanger ., (2 t I pio ab b lied to th
outi G ag e 75po i Iy SSERMRERALPIHDE, HERb be sypplied to the
. Inside of the room as, supply ai. Lle t [
insidg of i esut Aepapseie Brten et e FHe frafon Bl Ahanger a1
heat exchanger (21) and the second 15}§@dsor ti,on f]\eqatd "
andesbehrenord adsozptiombeat prshenasad Py mmd o :aa?@rﬁ&nm ghasorption
outdoors as exhaust air. That is, the humdity ,
heat @Rthaigeas (20§ 22has air e datdisthargadyiestha uigests pEcpassisg through
a ventilation-fan type (the first-kind ventilation

theSHtEEE Bhe REThelifirst 30yt Reat anchaiger (@b end she hewogdnagisorption
and di scharging of air forcibly by mechanica

heat €REAd@E @2y, [0017] According to a fifth invention, in
eat he l?u?% dlﬂti)} controller of the fourth 20 invention,

[001BF Fh! wBARIPAL irkefiod SEOOTGYE B8t 10 pRIBMA BYISHROBS the first

art that has passe through one of the first
adsor pti on heat ex nger,, (21 .

i brneneare i nangapt (oby R Satqtfuf S exghapger 22) and
room and di scharge rqom air, that has passed through .

subspguasthieis SUPBLiGSt 1 fe A OF RS ERR B ﬁgmé&talrem%ntég (room a1
(21) and the second adsorption heat exchanger%éZZ) tho

prochesed (tydiberathétrone eff the dirshadgerntion heat c¥rhpnest (iasfd the second
25 circuit (10) is halted, as shown in Fig. 5 7

ad{oPPtid@] hEhieekitahper (R2)nandosulcsequenshd ic disshanged tonthg outdoors as
ventilation in a state in which cold/ hot water does

exIRkt Ak OWThh RUEGR HuRediiglcdhtiollervettthis iavemtidnt sefd€¥)as what is called

Mor eover, this
a ventilation-fan type (the first-kind ventilation system) humidity controller, which
conducts charging and discharging of air forcibly by mechanical ventilation.
[0017] According to a fifth invention, in the humidity controller of the fourth
invention, the air passage (30) is configured to supply outdoor air that has passed
through one of the first adsorption heat exchanger (21) and the second adsorption heat
exchanger (22) to the inside of the room and discharge room air that has passed

through the other one of the first adsorption heat exchanger (21) and the second

adsorption heat exchanger (22) to the outdoors in a state in which the cold/hot water

circuit (10) is halted, as shown in Fig. 5.
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i nventi on nmakes possible what is called an outside air
cooling operation in which the inside of the roomis
cool ed by supplying outdoor ‘air as it is to the inside
of the room5 when, for exanple, the outdoor air is
lower in tenperature than the roomair. In this case

door air .after sinpl assi t . I B&te in which
(0H} st RecBBh SRy ohonciar cgBRE TRy (5 VERifHEn Ta L By in whic
adsorpti on heat exchanger (22) .1s supplied.t h .
col ot catergioos ot uriHRSTAN S| APt SRR IcwSis APl Moreover, this
after sinply passing through the other one of the, .
invehtien nedtspppssibla wisitis exlbeshamentside1gir speling epeatign dn which the
adsor pti on heat exchanger (22) 10 is discharged to
insideenfolit deemSs asoled gusipphiing ofidodO hir As doisdiorthe trside of the room
sixth invention, in the humdity controller of the

whEBCRExahPME Hld SitdodMr & TowRkRSS Aaipdrafiie tifancihBfrbgurad In this
to supply outdoor air to the adsorption heat

casl%ggqqlg&%%r gitr(gf]fer g&%l?tsg%s{)ngs 3Gl YR 0§ diheOfitfCadsorption heat

e of “the room sing~ through one of the
first or pt.ii on heat .exchanger (2 an S
ex THORT I SR Ui SRRt P 2 e CF 5T the nside
air to the adsorption heat exchangers (22, 21 LT
of ths 1IeeMyassRIRRGEE Vhile FRoTy air E?Fémg?e'w@g%a% él?fﬁég@?eo%ﬁr one of
the other one of the first adsorption heat, exchangir
the( firk) adswiptioreheas cxnbargds (1Y andrihe seqond,adpetpgien besbgxchanger (22)
[0020] In the sixth invention, the outdoor air is

is JiseRegaew thy oattvoed ad dwhafistradt.  adsor ption heat
exchanger (21) and the second adsorption heat

[oﬁmhaﬁa@ﬂrdiﬁaﬁ% angdxth2 thveuhseaiemid huhfidisy pphiretlet of tthe second
inSide of the roomas supply air, and the outdoor air

in\}ﬁggi?ﬁ,oﬁu%sﬁ? a?s\ég% 2[?0};%33@%%1’%%?3(9?0 LSl JutdoRASP kP tho Bdsorption

exchanger € second " ‘adsorption heat
e SRR 20 AL OSSR e ERDR LA, BB i
thighEthRaE of hchrst agseup e Bry apngp LDyt e SR tisafBtion heat
extyanget R od SupHiY (V0B F iR SERER BSeR cxpgangets (25, 21) as
natural 8 discharge. [0021] According to a seventh
airi toveaidissharged tbhibe mumdatirs piten passihg shrovgh the othes grg of the first
adsorption heat exchanger (21) and the second adsorption heat exchanger (22).
[0020] In the sixth invention, the outdoor air is processed by one of the first
adsorption heat exchanger (21) and the second adsorption heat exchanger (22) and
subsequently is supplied to the inside of the room as supply air, and the outdoor air is
processed by the other one of the first adsorption heat exchanger (21) and the second
adsorption heat exchanger (22) and subsequently is discharged again to the outdoors
as exhaust air. That is, the humidity controller of this invention is a humidity

controller of what is called a supply-fan type (the second kind of ventilation system)

that supplies air forcefully by mechanical ventilation and discharges air by natural
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i nvention, the cold/hot water circuit (10) is

configured to be capable of an operation in which

only one of cold water and Wot water circul ates

t heret hrough and circulation of 5 the other one of

themis halted. [0022] In the seventh invention, only

one of hot water and cold water is flowed in the
disdorg.hot water circuit (10) while switching is

conduct ed between the first cold/hot water
[002i T cWoabidifig 3b at eventh inventi&s dndthe dubidity ovatmetler of the second

circulation state of the cold/ hot water circuit (10)

invefShrs Vl\hé EQNt 'v@at&%nﬁ%ﬁt@ﬂ}]gecto\iﬁ%ﬂrédht% Hel daphblRidf an operation in

circulation state and 10 the second air cirfcul ation
f .
Wh]r?h r@}’ g’i} P 3 Cogdper a nglﬁ%gF QV}Q% %W%%%eﬁ%h%% h%nda: r11rciulsatmn of

per f or me 00Q ccordlng to an eighth invention, in
the@ﬂ%“ﬁﬁﬁﬁg'?%n ‘ler of the second invention as
shown in, for exanple Fig. 1 and Fig t he cold/h .
[00821 erdn dhe senenth imentips, erldi Rl kmtt\ﬁafar ﬁi“il spld yater w&&owed n
sel ector valve (11) and a second four-way selector 15
thevcald/bo{ Waler citheit €l@hwhideiswitelyingab ecnductadabstveen the fiipst cold/hot
is configured to be switchable between a first state
walef ciulifiod shaté Sihd ARé sedond) coddyiot waet aiktupoion (tf2)of the cold/hot
communi cate w th each other and a third port (P3) and

wafer chHﬁltt '@llgoe[ntd v ft)hugmﬂéﬂﬂﬁé&@ b\é{\ié”énQES 'f'irstchlil‘"'@iic@ﬂi’olﬁstate and

second te in whi the first port (Pl) and t

he
the slg 5nd Qﬂ'rctlEc(JFag%n ng %5 u?%/g‘ﬁa%o@s (Bﬁ%ﬁgg Aiher 1élI'hecumdlfymg

connunlc te wth.each other. hot .water inflow pipe
ope(ri%sn P& Bembich Bars GPerslect fsnto o8t (P1) of the first
our-way selector valve (11). A first C|rculat:l

i pe
[00(2114) AGPREdIng GfATnFiER e TVRRE PP ol D¢ By A NS lﬁg obthe second
the first adsorption heat exchanger (21) is connected
inventioth eassshowmdinp Sott exapple, dfigt hanflifigt 2.f thacoldhotswater cipuit (10)
valve (11) and the third port (P3) of the second
is équifpedawithed fedt founay selet@r. valvd(k1)vaides senonfll fowr-piayeselector
25 (15) is connected to the fourth port (P4) of the

val$@$92')d f'HiHeaWﬁ)foﬁﬁbvﬁ?%@lﬁ:ct‘b@'v\éﬁve((-ﬁ%12P15 odnGighebdwatter switchable
| ow pi pe (16) is connected to the first port (P1)

sl PR SRE i AT PRSI 81 Sl pr P it
with each other and a third port (P3) and a fourth port (P4) communicate with each
other and a second state in which the first port (P1) and the third port (P3)
communicate with each other and the second port (P2) and the fourth port (P4)
communicate with each other. A hot water inflow pipe (13) is connected to the first
port (P1) of the first four-way selector valve (11). A first circulating pipe (14) that
communicates with a heat exchange pipe of the first adsorption heat exchanger (21) is
connected to the second port (P2) of the first four-way selector valve (11) and the

third port (P3) of the second four-way selector valve (12). A hot water outflow pipe

(15) is connected to the fourth port (P4) of the second four-way selector valve (12).
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a heat exchange pipe of the second adsorption heat
exchanger (22) is connected to the second port (P2)
of the second four-way sele&or valve (12) and the
third port (P3) of 5 the first four-way selector valve
(11). A cold water outflow pipe (18) is connected to
the fourth port.(P42 of the first four-way selector
A geldvwater 1inflopopiey] (16) isheonsiegtadnte A dirsoportnitn ehghe second
each four-way selector valve (11,12) is switched to )
fourhveay selattostave (12s shewond riteiting Aipntl TFitkat cR@Amutieates with
cold/ hot water circuit (10) turns into the first

a hef ARt gNGbE of §hé Sdtonl ia@Sorptiah Geat dkchBhger (22 B, cohftcted to the
wat er passeS 10 through the hot water inflow pipe (13)

ephh I ' ' [ f :

seBfd spATER) ST nf bieblt HhaagloBRclel bhive(19)nd Y M@Tort (P3) of
sub uently.is disch ed fr t.he I f

e LRy Hitdle VTR T e FOTeat oDt bR s gotibered o
water inflow pipe (16) and the secon irculating

thefopeh ety (P4) phihe finst Elﬂ]’éﬂ“@h‘éﬂ%“é% valsdrption heat
exchanger (22), and subsequently is discharged from .

[0024¢ doithewagkth imvehtiew where the egds fournsre selsetor pbye (11,12) is
the each four-way selector valve (11,12) is swtched _

switchedh® ths dreneatef ad shovasisRevl Al md-Fig. 2B thndolfihpt va@er circuit
the cold/hot water circuit (10) turns into the second

(1? Qhdhs helo e iRt Gild/BoH WhiePBirsdlation slafe. t Minxhitsddte, hdtheater passes
ot water passes through the hot water inflow pipe

thréa%lé% dgxﬂ qlto?1 NGatsf ci%&’vggg%g 341?2) 'na‘ﬁ% BlePfirst 1ddoutdtl sp e z(;lln‘g’ flows

Ie secod eat exchanger (2

Do di 5 '
e ) pdspagh RGN ERGEP GPETAAThel Bl B ischarged from
thetcl{]q? é;gﬁ(%!%r? oW o{yle;%jg:a ?Ilé@;) Vv\éhfllp Ba %v%iea 33%5&{5 Elgro;l:gﬁ it%e cold water inflow

_adsorption heat exchanger (212, and supsequently is ,
pipgi d6hangddhe fseeand viscwlaine weacetl?).oflows dhyoyepahe sggond adsorption
[0025] In the eighth invention, when the col d/ hot )
heatatxeharger ¢22); afid Sjibseguentlyt shlischanged2Bomibe fcokdswater outflow pipe

col d/ hot water circulation state or the second
(180! dihebvaratiienciheCddchtfoonwalyadetecidr vilye (M fizhingwithieed to the
each four-way selector valve (11, 12) to the first

secohBlRate! ad BEowEGR M. B8 3h8 FigheBh e VEIdRot WAYS circuit (10) turns

through’ the circulating pipes (17, 14) and the
int8‘4ﬁ9 rs@&in%.nc&ﬁﬂltot water circulation state. In this state, the hot water passes
through the hot water inflow pipe (13) and the second circulating pipe (17), flows
through the second adsorption heat exchanger (22), and subsequently is discharged
from the hot water outflow pipe (15), while the cold water passes through the cold
water inflow pipe (16) and the first circulating pipe (14), flows through the first
adsorption heat exchanger (21), and subsequently is discharged from the cold water
outflow pipe (18).

[0025] In the eighth invention, when the cold/hot water circuit (10) is switched to

the first cold/hot water circulation state or the second cold/hot water circulation state
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exchanger (22, 21) through which the cold water flowed
till that tinme, and conversely the cold water flows
through the circulating pi pé8 (17, 14) and the
adsorption heat 5 exchanger (22, 21) through which the
hot water flowed till that tinme. [0026] According to a
ninth invention, the humdity controller of the second

by pwiteling dhe each Brewreyi seletter, vave tbil,A2g to the figgfstaigor the second
includes a first adsorption cooling elenment (41) and

stata, the dmin tvasatsitowpd ihoonghothkicigulzitimgerpes(@2) 14)Eaditho adsdyption heat
adsorption cooling elenents (41, 42) is equipped with

excBafmgt (92 1 21)G8 Ul whieh $8€ €old4Wakr Clapalltil #dt tine, and conversely
adsor bi ng and desorbing noisture in/to air and a

thegc%% imgpa/ﬁ%Qﬁr&ég%efﬁfculagg%fgﬁ%ggl’ﬂdft@r Md et Aedtption heat

roduce en nolsture 1s a nthe humdity
t 0 it h | [+ [
s A O R e LA
e N RN W g s T s

hum di fyi ng operation is configured to be sw tchable .
invbetiome e shhwnl1id Figl Pamdnict W8, Sirthesdnclpdes g ifirskadgpgption cooling
circulation state (a state of Fig. 9A) in which the )
clemint (412smdgescoppladesrpibn cohhng lebsngagd tBacbugfhtherasisorption

cool i ng passage (40b) of the second adsorption
cootitg! d18defts QAENA2Y BDquifdea With Sthasiseypiontial bassage (40a) capable
exchanger (21), and the humdity control passage
of BAQbIf ahBCadsbliihe ASRIRL! BCAR! MR £1BHRAE fedddoc! @4OB) for
the 11nside of the"roomand al so di scharges air that
has passed..t hfough th con L ON. T
absg g AEFP oS4l Hod R p HRBIF b AL B  pidic control
of t second _.adsorpti,on,.coolin enent. (42). to t.he
Pas%&%@@?%}“‘g‘rﬁ?opﬁg oot il PRSP Gottigtifeeed B A81€ o set an
_which the air passage supplies air that_has passt )
air ppysage fon umidifyinsmeppatiemaed pael)passage; fop dehynatdifying operation.
adsorption cooling element (41), the second adsorption
ThéeitpassaghdognmidiB)ing oprditichds icanfigined te betsvdtchphledwgween the
(40a) of the second adsorption cooling elenent (42) 25
followvih§ ewd REiteke 10 fithair cieslativh stheoaditse hdFigs9A) in whah the air
has passed through the first 11 adsorption heat
pasSiganPeies @althaf Rtk phiRed ‘tl!iPodFﬁ Yhé esd1aY {):ﬁb@ﬁﬁ@@b@ 4¥ahe second

of the first adsorption cooling elenent (41) to the
adsgf'gtﬂ)%ogéolir;@%le%ernt Rﬁi)ﬁa&s £ aﬁ@&'ﬁ@oﬂiﬁéﬁit RStchanger (21), and the
humidity control passage (40a) of the first adsorption cooling element (41) to the
inside of the room and also discharges air that has passed through the second
adsorption heat exchanger (22) and the humidity control passage (40a) of the second
adsorption cooling element (42) to the outdoors; and the second air circulation state in
which the air passage supplies air that has passed through the cooling passage (40b) of

the first adsorption cooling element {(41), the second adsorption heat exchanger (22),

and the humidity control passage (40a) of the second adsorption cooling element (42)

to the inside of the room and also discharges air that has passed through the first
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operation is configured to be sw tchable between the
followng two states: the first air circulation state
(a state of Fig. 10B) in whildh the air passage
supplies air that has 5 passed through the first
adsor pti on heat exchanger (21) and the humdity
control passage (40a) of the first adsorption coolin%
adsefptieen heqt4dichangarn@1) meil dbe dlumidigy rasofrohpassage d40a) of the first
di scharges air that has passed through the cooling
adspasis@y eodlHpdlembnt (#) fto tsd ouddent ptThenaih patsagx Cdvadelsmmidifying
(41), the second adsorption heat exchanger (22), and

opdrBfon B duYe LR ShitdRBEABAWedR Be RlloWitg 806 Qtes: the first air
adsorption cooling elenment (42) to the 10 outdoors;

cir%%}&? Eta\%ﬁlf% E%F'ﬁlgf gﬁ‘é.r 2 ORicH ﬁl‘éeai(e ?aal ?E t%ﬁg%llxﬁéaglr that has

passage suppl
assed through the second adsorption t__exghanger ..
oo 3B R A P SRR A SBAAGR ST o BBy concl
second adsorption cooling elenment (4 to the. inside
passree (H0a) gbheatigt aqlsgéptanrsm»nggelamt (f?ibato tﬁggnsdgg gEfhe room and
t hrough the cooling passag?4é40b) of the second
alsadbierhargesnaic abhi hgs ehssed nhrqued) thet prolinigr passages Q) o the first

heat 15 exchanger (21), and the hum dity contro

adpapié@agbe{tdbahandcrt (3¢), the Sleconlh adgirption hoatl éxvhangdrei@@it and the

(41) to the outdoors. [0027] In the ninth invention,
huRidi§Ne¥rd1 palsh vhene ideeng aliskplibn WabBhg @ldniatitt(42) to the
u(lésﬁhi S gvm'ri%acsh%g (taga)t he first col d/rEot wat erg

ouﬁBB&u!aﬂﬁitﬁg 58 Haid WrchlBioR! tatf A5 SANE cf]@ﬁk 19A) in which the air
um di tyi ng opera?lon I's switched to the first air
circul ation. state, the sSor t of the 20.f]
posSRRCBIIEN Sirai s i dap sy Bl e op A8 dipybh B8k exchanger (22)
dsor ption cooling el enen 4 is ,recycl.ed whj.le
andrifieshupiityscogrol Rassaes V0% o8 3P sopomgradeiption spRDE cloment (42)
adsorption heat exchanger (22) and the second _
to thesivsisiei afrthe govinrapdeslepndificharges airghat happassed) thrppgh the cooling
recycling-side air to the inside of the room the
padsagé (HOb)foftthe semih adaorphien rvonlidg flemknt (#2), th §rst adsorption heat
occasion, the recycling-side air is heated by

exERRED{21Y, drdetha d@diplty ebnthciopasydpen(48h) phtri gt béwooptidn cooling
t he cool i ng passage (40b) of the second adsorption

1efR0k (4G 8B BModR. (42), subsequently is humdified
eeg% tkggfﬁrst aggorption heat exchanger (21) and the

[062j7ﬁ StInatgg %.rn%}xl ig?erf[ﬁ)%l, iaQ %hg\!\lﬁq}?%g(éﬂ') whéf %é SoldHiYY |k circuit
to'the i'nside o e’room
(10) is switched to the first cold/hot water circulation state and the air passage (30) for
humidifying operation is switched to the first air circulation state, the adsorbent of the
first adsorption heat exchanger (21) and the first adsorption cooling element (41) is
recycled while moisture is given to the adsorbent of the second adsorption heat
exchanger (22) and the second adsorption cooling element (42). By supplying this
recycling-side air to the inside of the room, the inside of the room can be humidified.

In this occasion, the recycling-side air is heated by absorbing the adsorption heat when

passing through the cooling passage (40b) of the second adsorption cooling element
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Moreover, as shown in Fig. 9B, when the col d/ hot water
circuit (10) is switched to the second col d/ hot water
circulation state and the ail? passage (30) for
hum di fying 5 operation is switched to the second air
circulation state, the adsorbent of the second

adsorption heat exchanger (22) and the secon
(4Zads&aquue@ﬂyc1@d1mﬂglfadegaéﬁhe fizst)adsarptiop fyeaf @HCW‘ pp(21) and the
noi sture is given to the adsorbent of the first
firsadsisomptioancddai clexwehar(de)y, @ll)s anppliddeld ithetinside of the room.
adsorption cooling elenent (41). By supplying this
Mok&sxe] dsndiosinda ! 9B owhéietHen@ildi@ooivateneircoio i1 0)tikawitched to the
i nsi de of the roomcan be hunidified. 10 In this

secgg&ac%il@/ﬂot eff eRY¥EhLIiPY-sthidCard thd 2inpadsage AB0) for humidifying

sorbing the adsorption heat when passing through

ord S LG SR g . ORISR f o secon
oA RIER' b e SR ol o b et (4 i

supplied to the inside of the room Then, b ,
recypledr while| moisiimec ki g4varhdo atbsy adsopbespef ghe nérsétaéjtség’,tlon heat
the inside of the room 15 can be continuously X .
exdhangeti {319 dand €2 SfstMadseoptern, codléng ehenand| (@ihot Bratuwplying this
circuit (10) is switched to the second cold/hot water
recGtlingbideiadntosthatifsiad df tkerodni, thasimsadreof 8@)robor can be humidified.
dehum difying operation is switched to the first air
In i §ia8lohOthe St & Eingdids HR W hddled bP abdd?BingthE 883brptibBheat when
" adbrsorka)lgig 3(/3 tﬁ% 1zfll(%sorbent of _‘tehegfai rst §_dsorpt [ gtn
pa%@%}ﬁhﬁ%@ﬁ@%%ﬂﬁ%ﬁ&% f@%t)foﬂﬁetﬁl%g 9§0%1!i %ﬁ@in element (41),

he adsorbent” o econd

A I R

supplying this_ adsorption-side.air to the.inside o

secop@ adselionnrooling dement {473. padis UPPlRd taie, st Péa‘.‘e room.
In this occasion, the adsorption-side air is

Thew Hynaltirhately pyiteling fthe sbovealysppperpdng Istates. dha igiflgedf the room
(21), subsequently is further dehum dified when

carpbes somtihudaslyumigifiddne humi dity control passage (40a)
of the first adsorption cooling elenent (41), 13

(002841 aV18feolvBE WESP RS Lo/ MR akateNtc@caitI(10) i$ Reitched iteighe second
passage (40b), and is supplied to the 1nside of the

cold AR} ‘walyglfcqgﬁﬁtion‘r’gfﬁ@ anB8h& r HabQke \189)Sfor AbhbHidifyidPdperation is
I's swtched to the
switched to the first air circulation state, as shown in Fig. 10B, moisture is adsorbed
by the adsorbent of the first adsorption heat exchanger (21) and the first adsorption
cooling element (41) while the adsorbent of the second adsorption heat exchanger (22)
and the second adsorption cooling element (42) is recycled. By supplying this
adsorption-side air to the inside of the room, the inside of the room can be
dehumidified. In this occasion, the adsorption-side air is dehumidified by the first

adsorption heat exchanger (21), subsequently is further dehumidified when passing

through the humidity control passage (40a) of the first adsorption cooling element (41),
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first cold/hot water circulation state and the air
passage (30) for dehum difying operation is swtched
to the second air circulatidd state, as shown in Fig.
10A, 5 noisture is adsorbed by the adsorbent of the
second adsorption heat exchanger (22) and the second
adsorption cooling element (42) while the adsorbent ?fd h
radigtes theradsorptigr begftintnain o4 thessaohiag papsags 140, gnd fesupplied to the
first adsorption cooling element (41) is recycled. By
insilepyf] the weprh hi Madserptvhem the add/hit Wlatertchéultr{ég}jlé syfitched to the
the room the inside of the roomcan be dehum difi ed.
firdt Ned1ihSt OfLaS icaulatibe @dRornd ithe-#i dassige (30)1fdr dehumidifying
dehum difi ed by the second adsorpti on heat exchanger
opdrafidn iS Us?ﬂ?c%gg%l ﬂ1ee' E%Jr%%gt hercird@iign diakd esk WHSRn in Fig. 10A,

passing through t ity control passage (40a) of
th d ti i '
molelfhs " ErROpad R, TR P PRe Rt SebTR s ftort it Bohilfper 22)

the cooling passage (40b), and is.su ied to the
and b fecond PARIPBEM cophag, clepgnt (42 h‘%& ﬁles *‘t°6ﬁ?‘ﬁg°f the first
t he above two operating states, the inside of the room .
adsoaptione heat exohanigau dad)} pndethgnfists adserpiiQrogopling empnlg (41) 1s
to a tenth invention, the humdity controller of the o
recyelednd Byi supetytingnhif adstptionrsideuaie do she fsidegef etroom, the inside
circuit (50) for conducting a refrigerating cycle of
of Ghé Créboat icafl Be rRhtini@ifieal . 1A heatocexsdbangesr adforptien-side air is
refrigerant circuit (50) is conposed of a third

; h .
delﬂglg@ﬁig%d 22 CtE@%Ecnﬁfﬁc orl B33t &RHaRedronly,hsuddeqichtlyaB further

anger (55 hat support an adsorbent on
t he. surfaces of . ' a [ d
chaSioted SHER pfisibe el P RORIRl AT R CPRY he secon
The .refrigerant cirguit I s configured :
adsqipiighapsine, ngh(é%fqnldﬁﬁg%ﬁrf‘& Sk A, o8, q¥qrption heat 1o
state (a state of Fig. 11A and Fig. 12A) i Lch the
the #iF il thedenslipginassage e(f'g'é}( ardiy élipp(hsg)to éé‘f Wéé&aéth tlhs room.  Then,
condenser and the fourth adsorption heat exchanger
by (@bt6nasely sestchingathe abape tee eperating 2tates, dhe sinide of the room can be
refrigerant circulation state (a state of Fig. 11B and

coftigiouiBB)ehumitifiedh the 14 fourth adsorption heat
exchanger (55) serves as a condenser and the third

[0@DFOr RlcboAind 198 2 S¥AEMARSRINLIOR3 )hé SutEigitgS cairoller of the second
evaporator. The air passage (30) is configured to be
invention further includes a refrigerant circuit (50) for conducting a refrigerating cycle
of circulating a refrigerant. A heat exchanger of the refrigerant circuit (30) is
composed of a third adsorption heat exchanger (53) and a fourth adsorption heat
exchanger (55) that support an adsorbent on the surfaces of the third adsorption heat
exchanger (53) and the fourth adsorption heat exchanger (55). The refrigerant circuit
(50) is configured to be switchable between a first refrigerant circulation state (a state
of Fig. 11A and Fig. 12A) in which the third adsorption heat exchanger (53) serves as

a condenser and the fourth adsorption heat exchanger (55) serves as an evaporator and

a second refrigerant circulation state (a state of Fig. 11B and Fig. 12B) in which the
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switchabl e between the following two states: the first

air circulation state (a state of Fig. 11A and Fig.

12B) in which the air passaglé (30) supplies air that

has passed 5 through the third adsorption heat

exchanger (53) and the first adsorption heat

exchanger (21) to the inside of the room and gl so. .
founthsedrarbjien biat cKPRANERBSPAETEd 25 hFGRAFSEENT Hiy iy adsorption

adsor pti on heat exchanger (55) and the second
hea dxohatgen (53 satves ax ahamgmraio2) Tho airtpassagedd) is; coafigured to be

the second air circulation state (a state of Fig. 11B
swidiKhbid BetwledA)the oMbl ftwhiestaics: frstnyeain dBulatippbtates(a state of

air that has passed through the 10 fourth adsorption

Fi é%%ﬁﬁ rﬁ?ngBf ?lg)vglﬂ@ﬂ_tfl@%irsﬁ&‘éﬂ HOsuPlies AMetiat has passed

nger e inside of the roomand al so
di scharges air_ that h t Bird ,
thrg‘&é}) Ir'{gleg dh gé&o 6%?1 2%%% Pe%%ﬁ%?gegnwggné :')Lﬁg ‘ ik adsorption heat

adsorption heat exchapger (21) t he,. qut doors.
ex{Pgn80] G mihey Edr PhiBnerSH, i also; FisBEey AB; tMihhap passed
circuit (étggl is switched to the 15 first cold/d?o :
throragle the ifpwnth adserption dheat expleanger (Pe pathtthe SEERN a%%’@?tlon heat
Is swtched to the first refrigerant circulation .
excHaaper (22Dt tHeeradoorpamslabe séamy disciswilatiorestatedatstade of Fig. 11B
first air circulation state, as shown in Fig. 11A

an 'F(ii%aﬂﬁ? hewhichf theher phshge @poupplienairahat hasxpdsaegwough the
(53) an

the first adsorption heat exchanger (21) is
il ! | hdoi hb&ndxchinger (22
fm{rﬁféi(&gﬁ?ttl%‘f‘ggﬁ e&@hé{ogl&" ?55) sndHhkeRchb bR rpaiso xchhnger (22)

sorpti on heat exchanger (55) and the
econd, 2 [ ty: ' ;
to P B0 O 16 POih 30 NESSPRIRIA chet Ths (st BRLNINthe third
the.inside of the m can be hum dif.i ed.
adigiaion e srchender (SRt the fist dipdip}iof heabrEflfier (20 to the
t he second col d/ hot water circul ation state, the

outdeprs.gerant circuit (50) is switched to the second
refrigerant circulation state, and the air passage

[0Q330) Tnsthe wérith fieckntiont Whew drroerdddior water citcatt, (EH) It fytigched to the
as shown in Fig. 11B, 25 the adsorbent of the fourth

firadt®0d/Abi wateheirculaKoh atuyerthé bfyigaratt tireuis €8Wrid switched to the first
adsorption 15 heat exchanger (22) is recycled while

LR A ke dacpieny S0 bt ot it i
cirBOSAbRGAR. Bt 6K GhaRge1102khe dB¥orbent of the third adsorption heat
exchanger (53) and the first adsorption heat exchanger (21) is recycled while moisture
is given to the adsorbent of the fourth adsorption heat exchanger (55) and the second
adsorption heat exchanger (22). By supplying this recycling-side air to the inside of
the room, the inside of the room can be humidified. Moreover, when the cold/hot
water circuit (10) is switched to the second cold/hot water circulation state, the
refrigerant circuit (50) is switched to the second refrigerant circulation state, and the

air passage (30) is switched to the second air circulation state, as shown in Fig. 11B,

the adsorbent of the fourth adsorption heat exchanger (55) and the second adsorption
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supplying this recycling-side air to the inside of the

room the inside of the roomcan be humdified. Then,

by alternately swtching thd5above two operating

states, the 5 inside of the roomcan be continuously

hum di fied. [0031] Moreover, when the cold/hot water

circuit (10) is swtched to the second cold/hot water )
heatiexchdnget ¢22)sisaeeyclehavhilefmpighirans giiendaithe @dggrbeat of the third

switched to the second refrigerant circul ation state,
adsapstidrh Gedti éxdhasgsayes3) X tie Swittadsecbtiom héas éxchsogai 21). By

circulation state, as shown in Fig. 12B, noisture is

supptaffg REd BYyIRe-3ds 9 16 The Bfsidehsf the robint eheafishiepsfl the room can
heat “exchanger (53) and the first adsorption heat

o BUPIRR, bk W SEBSORE S Bl s o

._ads tion heat exchanger, (22)~.is recycled. By

insZ{e3 Bt Ho s Db SRR RS {0V he i nsi e of
‘the room the jnside of the room can dehum difie

(00981 e AMarcovememhemthe e@ﬂﬂﬂfoﬁo*t’a%ﬁgfﬁu%i(?@hi“t St"i‘ége‘{ do the second
switched to the first cold/hot water circulation

coldflat eyateteirdiBatiaf statye it refeigerant plrg@@))(SQ)slsssmltcéﬁgdottge second
the first refrigerant circulation state, and the air .

refiasaapeircdR}iohsstas] tantedhet air tpessapec 30 i switchautatthofirst air
state, as shown in Fig. 12A, noisture is adsorbed by

cirdf18ti Gl sRED eRtshelvnt ek O WE B hndikiafenis | ddBofbea tbyethe halsgient of the
(55) and 'the second adsorption heat exchanger (22)

)
thi@icck.ar gtLbr% @ggﬁ%ﬁg@ﬁfgs? hed iy £ 36koPpRSd Réht eRBRinger (21) while

o I'rst I adsor pti'on heat exchanger
2 [ 20. ; : AN .
e RERAE i BB KOyl 5 B0 i

can _be dehumdified, Then, by.alternately swifchin .
hedi ICHARESE (EAlb Sci5er S ng By PR ing HE® STGPHabardefig 19 the inside
room can be continuously dehunidifiedu_¥0032$alt I's
of ribe ggomhzhe iinsidpiaf thevednmown be tdebpmidifiee Mergpver, when the
adsorption heat exchanger (21) or the third )
colddmo vptteocirhiaal0is keitgled (b finat cold/hon water cipetatgnstate, the
side of the air 25 passage (30), and either of the
refﬁgéﬁﬁﬂ cRESO(H0) e nwiratd ex ahafigereftig@)ant cirthiatiboutatdy b the air
adsor pti on heat exchanger (55) nay be on the upstream

pas%%%,e (96) 1 Nev R e dPRSBRIScHRD)air clrOHUaBdn AGRS! 4N B0 iRIFig. 124,
el event’h invention, the humdity controller of the

mo?s%ﬁpenlg adsorbed by the adsorbent of the fourth adsorption heat exchanger (55) and

the second adsorption heat exchanger (22) while the adsorbent of the third adsorption
heat exchanger (53) and the first adsorption heat exchanger (21) is recycled. By
supplying this adsorption-side air to the inside of the room, the inside of the room can
be dehumidified. Then, by alternately switching the above two operating states, the
inside of the room can be continuously dehumidified.

[0032] 1t is noted that in this invention, either of the first adsorption heat exchanger
(21) or the third adsorption heat exchanger (53).may be on the upstream side of the air

passage (30), and either of the second adsorption heat exchanger (22) or the fourth
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invention further includes a refrigerant circuit (60)
for operating a refrigeration cycle wth the
circulating refrigerant. A Héat exchanger of the
refrigerant circuit (60) is 5 conposed of a first air
heat exchanger (63) and a second air heat exchanger
(65) with air therein carrying out a sensibl e heat
adsotptingehday ehamngenGihmge tscaideripstrean sifletgidhe air passage (30).
refrigerant. The refrigerant circuit (60) is
[00a8f iAutoeding aobm slivemthainkentbwt, whe rhupiidity fdomgroller of the second
refrigerant circulation state (state of Fig. 13A and
invEh@on fftfheriiAcNBELH réfgefdnt Sircait (60 R opR¥B RN Befrigblion cycle
serves as a condenser and the second air heat
with G VIS t{n%SPcfﬁg raft. VR At @ch?a\‘ng&oﬁ WY rdRgerlallf circuit (60) is
Second ré?rlgera FeCircalation state (state 6f Fi g.
13B .a ig..14B) in whic he ,secaond, ai r .
o hraayr et sxhadgesba) A RCEROR, B e Bohenger (69 with
. air heat exchanger (63), serves ag %g eva oratgr.'The. 4 th
air gheren ey EYBE IR ﬁe§51bkeoh‘?ﬁtdfhﬁ%%1e b heat exihargs, getaveen air and the
between the followng two states: the first air
refdperant. at Tmrefsigatant cacit 46@) t5f camifiguradm hagwitichabledgjween the
in which the air passage (30) supplies air that 15 has _
firpasBip@drdd chdghtibhatdie (siteaddog pt3dantdFag. kbdohanglech the first air
(21) and the first air heat exchanger (63) to the

hedt NSdcHBn O (6B sERRM AN cBhdnsei 86Hah@sc@id airftaiat kashanger (65)
passed ~through the second adsorption heat exchanger

sergéiz%jso%?g;vﬁébﬁaﬁ? GR4 qh@Eéc&%ﬁ%fﬁ%@f@tﬂ@ﬁfalaﬂo@%a&‘{(ﬂa@of Fig. 13B

he second. air circul ation state (a

at .Fi Q.. B and Fi g, 4A).1.n L &h [
and £ 3 gt By PEEnG; 4 psel R Rsh e Blsch 8 B § cppdenser and
second 20 adsorption _heat exchanger (22) a t he .
thesg%rpdr gpgt n%ggcﬁgsgsg]:ve(sgg:) an vgwga}%si ﬁgle ST Dpgaee (30) is
room and al so di scharges air_that has passed through . )
configured it be susishphle distwean thedolinyingpwq stafesa e fifd alr circulation
first air heat exchanger (63) to the outdoors. [0034]
staten(at fiatead falign13A iand diigi biB) inhehichitbe obrl miksage (RA) supplies air that
circuit (10) is switched to the first cold/ hot water
has iph§sel athr @ik tidd Grstt didormion Pedtastchahgearu(2l) (4) thesfirst air heat
switched to the 25 first refrigerant circulation
ex&faﬁg@p g@?dté A& AlddddeI8IG0bR0ind ioMiisehaded Qirt Bt has passed
first air 17 circulation state, as shown in Fig. 13A
h S t : f : rBbi
ey BBl LA Sl ) B oo Gl bxctange

(65({%01;{19 %ﬂ%do%frs;tarﬂg ﬂ?lee %gcno%d air circulation state (a state of Fig. 13B and Fig.

14A) in which the air passage (30) supplies air that has passed through the second
adsorption heat exchanger (22) and the second air heat exchanger (65) to the inside of
the room and also discharges air that has passed through the first adsorption heat
exchanger (21) and the first air heat exchanger (63) to the outdoors.

[0034] In the eleventh invention, when the cold/hot water circuit (10) is switched to

the first cold/hot water circulation state, the refrigerant circuit (60) is switched to the

first refrigerant circulation state, and the air passage (30) is switched to the first air
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adsorption heat exchanger (22). By supplying this
recycling-side air to the inside of the room the
i nside of the roomcan be huWidified. In this
occasion, the 5 recycling-side air is humdified by
the first adsorption heat exchanger (21), is heated
by the first air heat_exchanger (63), and is sutppl ied.
circelatipe statei ae showe Ha FigodBA, Nbe eadveibentyeé ihe Higst adsorption heat
cold/ hot water circuit (10) is switched to the second
exceingéh@21) wadeeycled rvhileatriodsust &t givehte thefadsgeneahof the second
circuit (60) is switched to the second refrigerant
ad$drpGsn 8biiUkchidled (29N Byhsulyinpakisageydldi@)sidsair to the inside of
swtched to the second air circul ation state, 10 as

thez 38&4% i ﬁ’leF!ix%idel?b@’ tl-{clah ?ocﬁﬂsgéxg)e&% Slﬁlfmiﬁﬁ?efecﬁf‘v\%_hlis occasion, the

sor ption heat exchanger recycl ed I'le

noj.sture i.s.gjven.to,the, a rbent of ' :
rechRliRe Sideai rirfen b nd B9 R0 R AP shiliber 1), is heated
recycling-side air to the insjde of the rogm. t.he h
byi hei fiestoftr deab GrrangehdOMunind 15 sHpPlisd {hithe Jrgige; ofthe room.
the recycling-side air is humdified by the second
Meardsorptwhen theatoldthoh avatgsr cic@ay (10)sisheuitehedpip thgesecond cold/hot
second air 15 heat exchanger (65), and is supplied to
watdrecitcnkitida witef the reforperant kaouit lf§0)als tsevitchedto/the second refrigerant
switching the above two operating states, the inside
cir@hlatibf sta@OMnd ke Bi@ paaAkE (BMUS kwitchetmotibkise€ond 4103b¢ulation state,
Moreover, when the col d/ hot water circuit (10) is
iz 0 i &R 22) i
s PR B0 Gl Bl el Bnger 22
secand , .20 refrigerant circul ati ate,..an h [ Lo
reci S0 SR AU et POt @O RpEh" P B it yeiion heat
state, as shown in Fig..14B, noi sture is_adsorbe
exghaegEBbony Diorvins disreryclie ?iaHnt%@gtlnﬁstgﬁgéfoom» the

(21), while the adsorbent of the second adsorption

insdetof @epmnger beohymidifiedcyln dhis egcasioppithe Fgexoling-side air is
adsorption-side air to the inside of the room the ]

huinidiifigd tof thehseconabad soaptidnehei esohatiget €22), inheated by the second air
occasion, the 25 adsorption-side air is dehum dified

hedtyexchenddr(65), asa ds Rhpsltedwathednsidangehe (cbiy., Thed 8y alternately
cooled by the first air heat exchanger (63), and is

swieRikl (86 abBve BRo IopsiafiRg Qlatbd)@hé ORile oMHLROM canVBe Rontinuously
the Cold/hot water circuit (10) is switched to the

hubdidi§eqco! d/ hot wat er

[0035] Moreover, when the cold/hot water circuit (10) is switched to the second
cold/hot water circulation state, the refrigerant circuit (60) is switched to the second
refrigerant circulation state, and the air passage (30) is switched to the first air
circulation state, as shown in Fig. 14B, moisture is adsorbed by the adsorbent of the
first adsorption heat exchanger (21), while the adsorbent of the second adsorption heat
exchanger (22) is recycled. By supplying this adsorption-side air to the inside of the
room, the inside of the room can be dehumidified. In this occasion, the

adsorption-side air is dehumidified by the first adsorption heat exchanger (21), is
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circulation state, the refrigerant circuit (60) is

swtched to the first refrigerant <circulation state,

and the air passage (30) islI8wi tched to the second air
circulation state, 5 as shown in Fig. 14A, noisture is
adsorbed by the adsorbent of the second adsorption

heat exchanger (22) while the adsorbent of the first

cocdeth by phé finsthémheatexhbanger (§3)1 pnil §s suppdigd| tehe Byside of the room.

supplying the adsorption-side air to the inside of the

Mor&sW¥r, Whén tiesédle/hef watdreircaitn(lonis beitctaiduo the ffiretdcoldthot water
this occasion, the adsorption-side air is

cir(?.lg | didib e ﬁi\égge%@%{inz C&%iﬁgﬁ@)’ Rt | QrtdRAt tABH AMGE refrigerant

, 1S Coo second 10 air heat exchanger

. (65 nd is,supplie 0 I.N8§I f n :

cirg iy fanaf PELPEIRIC G e IR it SEhBRR cifc¥idtion st
states, _the inside of. the ro can he . caontd nuousl| .

o5 ShOMHLI 6, S8, FRSOSBIE ACOSPPRGY: e ATTRFRA (R e gigsorption
the humdity controller of the second invention .

heat exchanger (F)udide the adspibientef theehitst adeqiange heqtR¥change (21) 1s
auxi liary heat 15 exchanger (70) is equipped with a

reciytled! Byssppbyifghe adsomptigh-sidd in td thesnside of theowemm ke ipside of
second passage (72) through which second air flows,

theaRorS cEONhd OduRschil@iddet Uhethis rocchdiomi nige tddsoymglontdide air is
first passage (71) and the air flow ng through the

delﬁﬁxﬁﬁiﬁeoﬁ?ﬁ 5]%9 Secolnd 2dsSPRdH Hea? ek HanbeN X, BXEGMED Oy Qhe second

a sensi ble heat exchange. The air passage (30) is

. nfigured to ptch e : f | t

oir Y (KRR (RGBSR Te T ISR Ghlfe & Ry “fpen. by
Fi g. 15A . and Fig. .16B) in which the air passa 3

attdepish S8iEe{hEiaboRE Bt e, Bgn e, BRRE 8F tle®Hom can be
passagle (71) of the auxiliary heat exchanger (70) and

contipaoulyrdehupddifiegt | on heat exchanger (21) to the
i nside of the roomand al so discharges air that has

[00363% s edicqondinggte ehevelBbondepaesade mpiditf cenfgoller of the second
auxi | iary heat exchanger (70) and the second

inveddon plukther hedudex ahangéliary2Ratt exdhargaru(or skheapaxiliary heat
the second air 25 circulation state (a state of Fig.

exchaBed@oFigequk With Wirgtpdshezea71) froegoRhi{chXjirst&ir flows and a
supplies air that has passed through the second

< AT 1 o R Lt MBS o e
ﬂoiw?x?gi Fi"ogéh h\heeﬁrst passage (71) and the air flowing through the second passage
(72) conduct a total heat exchange or a sensible heat exchange. The air passage (30) is
configured to be switchable between the following two states: the first air circulation
state (a state of Fig. 15A and Fig. 16B) in which the air passage (30) supplies air that
has passed through the first passage (71) of the auxiliary heat exchanger (70) and the
first adsorption heat exchanger (21) to the inside of the room and also discharges air
that has passed through the second passage (72) of the auxiliary heat exchanger (70)

and the second adsorption heat exchanger (22) to the outdoors; and the second air

circulation state (a state of Fig. 15B and Fig. 16A) in which the air passage (30)
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room and al so di scharges air that has passed through

the first passage (71) of the auxiliary heat

exchanger (70) and the firstl%adsorpti on heat exchanger

(21) to the 5 outdoors. [0037] In the twelfth

i nvention, when the cold/hot water circuit (10) is

switched to the first cold/hot water circulation
supplied eirathdt hae pabsedpthssagie tHe363cond pastagehed) taf thigeauxiliary heat

first air circulation state, the adsorbent of the
excﬁhxﬁ%%fr @0 AhBthORebBR adoeprangdeat( Sdchahger (223 ytolthe inside of the

e nolsture is given to the adsorbent of the second

rooﬁldﬁr% @H HlsB%EPEeélglr%ﬁh 29 HasdedZhrolPh EHePAENI NGsddai €71) of the

ycl |ng st de~air inside of the room the

e roo an .b I

auxaleacradf o B0 g e iy dasbBtop i pEhanegr, (1) to the
by the aUX|I|ary heat exchanger (70), is also

outdeefsdi fied by the first adsorption heat exchanger
(21), and is supplied to the inside of the room X

(008G} edw dhe twelftbrinyensicso vdrendiie waldhotewatenicirepit ¢10) s switched to
switched to the second air circulation state and 15

thetflret &ild/hpasatgeirc8Rjioh staehnd tedit passhge €83 dnswitched to the first
col d/ hot water circulation state, as shown in Fig.

air 13RBuldtite sd&Qrihe Mdsefbehh & fseeofitht addisorptionohedieatchanger (21) is
exchanger (22) is recycled while noisture is given to

rec%%% a\g 24 BEs u?é ik véﬂ rt§tth@d§d?s695e'n@ @Rt secOnE hal@Bition heat
Y supp yi ng |s recycling-side air to the

excﬁaﬂge& (12%e dt B? r?ﬁ.l?v ngoc Ns réé}sﬂlqg sPle LiP8o HROMGAD oP&he room, the

casi he recycling-side air

i 20 heated/ hunj difie i ar

insid I PO CERN P KA R E?ftﬁ@d%%?% eQﬁ%é%%émg‘s‘de air is
adsor ption heat exchanger (22 and is, sypplied h ibﬂ he fi

hem@hv@ldeﬁed b the awriliarshent esghaneee KTy is S‘t gd oy ghe first
above two operating states, the inside of the room

adsogptidrehaad ek chrmgers (A1) hand i supplied feobeapsiNg o theeroomh eMoreover,
the cold/hot water circuit (10) is switched to the

whee 80N€bld 2Dt eekdl/ diruitwWadpis sritahiedabd ithnssoat @incidculdteon state and
air passage (30) is switched to the first air 20

theChjk Gl C?eo(?' tigt Svitched STBOMR éddofrd Told/REY wakdrséitduaticn state, as
adsor be he adsorbent of the first adsorption

shcnﬁgor g’?ggf?ﬁeﬁ}e( 2dortidti| & {HaCsRURO RSB HeAl cRErMEr (22) is

recycled while moisture is given to the adsorbent of the first adsorption heat
exchanger (21). By supplying this recycling-side air to the inside of the room, the
inside of the room can be humidified. In this occasion, the recycling-side air is
heated/humidified by the auxiliary heat exchanger (70), is also humidified by the
second adsorption heat exchanger (22), and is supplied to the inside of the room.
Then, by alternately changing the above two operating states, the inside of the room
can be continuously humidified.

[0038] Moreover, when the cold/hot water circuit (10) is switched to the second

cold/hot water circulation state and the air passage (30) is switched to the first air
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exchanger (22) is recycled. By supplying this
absorption-side air to the inside of the room the
i nsi de of the roomcan be défunidified. In this
occasion, the 5 adsorption-side air is
cool ed/ dehum dified by the auxiliary heat exchanger
(70), is dehumdified by the first adsorption heat
circaativangete, 092 showmin Fig léii%mn?léalr? &s ﬁ%@fb?fgf’ﬂ Zhe gsqrhgnt of the
room Moreover, when the cold/ hot water circuit (10) .
first sdsoepti@hrent teachdnzef (219twhiteothe/ddsorbant of theiseeendagdsgpption heat
state and the air passage (30) is switched to the
excBBERA2DY 15 re€ydi&d| aBY @ilpyslyigethisasbsepaiun-side Birdo tHbmside of the
noisture is adsorbed by the adsorbent of the 10 second

rooﬁﬂsﬁ{eotih%lﬁehgf"tth%xg 084n (82) dMidigifidae adgofienscoabion, the
e I rs

adsor ption heat exchanger (21) is recycled.

By .suppl,yi ng. t hi sSOr pt . |.d [Jto. t i ASi f i
adsp TRt e St e RAERGRG Y Byoledulifity iy AShifecs 70), s
In this occasion, the adsorption-si air.is_ .. -
ey isddar i st PO bt seshaneat (ol is, mpligd o the inside
(70), is dehumdified by the second adsorption Qggt he fi
of theahamgeMoRRyer, avhen; the sahithotewatep cirgait {50) vyiehge to the tirst

the room Then, by alternately switching the above two .
coldfbet atatargistubdtan, statehmdi the ialiepasbagen@0) do switahedto the second air
conti nuously dehum dified. [0039] According to a
cirdulhtidiE fBieh ak RHEWHIiAFig!t DA huuoistire)is adnérbed lbgrthefadsdrbent of the
second invention further includes control neans for

secdfid tah%}g{aﬁoﬁ (NS é)&h%ggé?'(zﬂ withié et Aderbem® bettofirsnatissrption heat

circu Ion state t he ‘col d/ hot water circuit (10)

nd th Lr_cirncul akiQ . : _&i ide of th
ex@fs B aereriEn apeaRapiiy B8 aRhrith-FUE ARSRETside of the

the jnside of the room The cqntrol.. NS .S 41.: :
rooé%)nfth%u‘lné’(ﬂ]eslﬁ’éht}lenaff’o?’htgageg?i ﬁgh%]ldbfgg of tlhet}fllsrrgccaswn’ the

interval is nmade smaller wth increasi. g | at ent heat 70, i
adsoepiibroside it i spelsdisiehymidifigd By ﬂ[‘foelfll?fﬁ11 o hegfeexchanger (70), is
thirteenth invention, the larger the | atent heat |oad
delnfmitlificd hgittle setordhedsorpioon heateexahanger (2heand pg supplied to the
interval at which the cold/hot water circulation state
instfe @bteotadihot That, ey sliteramiety §dOPhiapdhe bowg two operating states,
circulation state of the air passage (30) are 21

theSWhile e th PRGBS bdbd i hubasty debumidifiellar ger anount of
| at ent heat processing; conversely, the snmaller the

[Odt:"%lenz&(:&?&“‘lgl Q2 0f1eb S inRehEiEn, Ohe [HIBnIHAY NBontldB el JTARE second

invention further includes control means for setting a time interval at which the
cold/hot water circulation state of the cold/hot water circuit (10) and the air circulation
state of the air passage (30) are switched according to a latent heat load of the inside
of the room. The control means is configured such that the setting value of the time
interval is made smaller witﬁ increasing latent heat load of the inside of the room.

[0040] In the thirteenth invention, the larger the latent heat load of the inside of the

room, the smaller the time interval at which the cold/hot water circulation state of

cold/hot water circuit (10) and the air circulation state of the air passage (30) are
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time interval becones, which results in a smaller
anount of |atent heat processing. [0041 ] According
to a fourteenth invention, 24 the hum dity controller
of the second 5 invention, a cold heat source (81) for
supplying cold water cooled by a refrigerator (90) is
connected to the cold/ hot water circuit (10). Fgre, o
switthed" bedamieserwhish” rasulfs ba aaleygss amoynt ofs lateye r hgady processing;
as long as the refrigerator has a capability of
corsesdely)ghe stizhicashe tattdrat kadpefetsiiosideyqfethe room, the larger the
refrigerator for operating a refrigerating cycle of a

timé3RRFval HOFRNES SIREL Fe40Rs M 4 bmblé ahdutlodlate heat processing.
refrigerant and an absorption refrigerator for 10

[OOQ?Zd%cIciopcﬁng 16 Gl SE R iiﬂ%gﬁ}fﬁ,l % tHe hehiditPcOsesIPerdf the second
maki Ng~an a a

sorbent etc. sorb refrigerant vapor.

. [0042] In the fourte i nvent.i 0 .
invERoe £8) TG bR agTbdot S HRERE I Mauf i EE BY o rofrgerator
circuit (10). The cold water coal ed th . s "
(90 ds prquogo f(lgoaoldfhawateﬁtcgcuktrﬁ@-cg‘%fﬁfehg*}ft rgfiigeggor” may be
(81), and this cold water is _supplied to the col d/ hot
anykindrofoefrigeraton,Rs(long as teensfrigaspior has a capability of ¢polige, such as
to cool the adsorbent of the first adsorption heat
a stoah ab@preséidh) typa defriperatec tordopmusting vi rofrigesating cycle of a vapor
exchanger (22). [0043] According to a fi fteent.h _
cothp8&ibh Q?ﬂe IofitH MR BltBhidiiAy r@ﬂi’i(}%feﬂiﬂ@ﬂ @f abdweption refrigerator for
fourteen i nvention, the cold heat source (81) for
NG rGOL et inb OfF Msefben®@ic. absorb
Coﬁ%ﬂggﬁo%fﬁg%tqus l? glgc%glllz%e qf%)é(:éssggopfl I§/1i§lglfylghot wat er
fheateg %y heat 20 radiated fromthe refrigerator (90)
TCHHPE bt ed to the col d/ hot water circuit (10).

Q044] In the fifteenth invention, the cold. heat
[0043] db 3 puEerb @ HHOdlE <Ol e’ 55 GPLRTbomected to the
connected to _the col d/ hot water circuig (%g : Heuﬁ .
coldfiwt cesiter aieauét (10001 &he byld wier perled Hyrthe seirigarspor; 90y flows into
into the cold heat source (81), and this cold water is |
this upldl heat stwrct {81); ahdi s tcoldaweter ¢$ suprlied(tadhe cqlddipt water circuit
this cold water is used to cool the 25 adsorbent of

(10)he Thep sthiadsldarwitepis sedttoaxohsrgatsofth) ofitid fik adsorption heat
second adsorption heat 22 exchanger (22). [0045] On

ex{HAg 9&2@5 aH?'Elﬂ: selcBRd BdorpRdithehertingoy (229at radi at ed
fro%t e'refrigerator

[0043] According to a fifteenth invention, in the humidity controller of the
fourteenth invention, the cold heat source (81) for supplying cold water cooled by the
refrigerator (90) and a hot heat source (82) for supplying hot water heated by heat
radiated from the refrigerator (90) are connected to the cold/hot water circuit (10).

[0044] In the fifteenth invention, the cold heat source (81) and the hot heat source
(82) are connected to the cold/hot water circuit (10). Here, the cold water cooled by

the refrigerator (90) flows into the cold heat source (81), and this cold water is

supplied to the cold/hot water circuit (10). Then, this cold water is used to cool the

adsorbent of the first adsorption heat exchanger (21) and the second adsorption heat
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(90) flows into the hot heat source (82), and this hot
water is supplied to the col.d/hot water circuit (10).
Then, this hot water is used?t o heat and recycl e the
adsorbent of 5 the first adsorption heat exchanger
(21) and the second adsorption heat exchanger (22).
h0046] ccording to a sixteenth invention, in the
exe ﬁ‘?ﬁeai(%ﬁ'cont roller of the second invention, hot heat
sources (81, 82) for supplying hot water heated by the
[00¢2) r Cethatogher hand) thgthog Wagsir|hsateddyy) heat sadigigd deane dhg pirigerator
the cold/hot water circuit (10). 10 [0047] In the
(90} flotvsantohthierhod tieatospureené8 2N oanchikag heowatse ig 8@plied to the cold/hot
connected to the cold/ hot water circuit (10). The hot
watéBtituibepi)ed Then! tigs hef wagenaussd {Phgatamdtleeydleitheadsorbent of
(95) flows into this hot heat source (82), and this
the Mkt W@@d’rgtibﬁ HRUPRkéRA o0 (3 1)CarkP Y B&londWadsBFptfon’ Békt!exchanger
(10). Then, this hot water 'is used to heat and recycle
(zzihe adsorbent of the first adsorption heat exchanger
'21) and the second adsorption heat exchanger 15

).. [0048] According.to a seventeenth.invention, .i
[0036E skt 6T GrTtE R oTot DiecBrR i VTEIURE of e second
. cold heat source (81) for supplying cold water cool ed .
invenfiang fhgt heatanourses (81t 873 fampunplEng oy watershaatsh by fhe refrigerator
storage device (101) is connected to the cold/hot
(90nat 2boider (99) are cdpecteid tethetdpdd/hohentealcirsuib (Hje devi ce”
may be a 20 sensi bl e-heat type thermal storage device
[004 Tt Lacagei sieentl thviegadn, UsienBotahtstnparraé WBR) is connected to the
di fference of water, or may be a | atent-heat type

cold/R8t Wader %Ir@ﬁﬁ‘?fﬂ)d eViiethok %&er%ﬁ@drlﬁﬁthe fi@frﬁsﬁﬁ@f (949 0P éhe boiler
n e

| atent heat of nelting of ice. [0049]

(955 ABERLE h&"lﬁ"ﬁ% h e F%, el ﬂxi%B?@vaEeg‘?% Elgplﬁnﬁéldtta%he cold/hot

col'd heat bel ng er ma stored Int

stora Vi 191) .f]l o t.hr ou he cqgl d hea

warGh R8T BB | ot o, Pae o OB DER 58, fSgitiEhg gasorbent of
the cqld/ hot water circuit (10). Then, thjs 23 ol d

the vérﬁbﬁgwpﬂ%dw@b ewzﬂng@méﬂad%f fsnpecsind #lsormtiogy hieat exchanger
adsor pti on heat exchanger (21) and the second

(22hdsor pti on heat exchanger (22).

[0048] According to a seventeenth invention, in the humidity controller of the
second invention, the cold heat source (81) for supplying cold water cooled by cold
heat being thermally stored in a thermal storage device (101) is connected to the
cold/hot water circuit (10). Here, the "thermal storage device" may be a
sensible-heat type thermal storage device that acquires cold heat using a temperature
difference of water, or may be a latent-heat type thermal storage device that acquires
cold heat using latent heat of melting of ice.

[0049] In the seventeenth invention, the cold water cooled by the cold heat being

thermally stored in the thermal storage device (101) flows through the cold heat source

(81), and this cold water is supplied to the cold/hot water circuit (10). Then, this
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[ 0050] According to an eighteenth invention, in the
hum dity controller of the second invention, the hot
heat source (82) for supplyi2dg hot water heated by hot
heat 5 being thermally stored in the thernmal storage
device is connected to the cold/ hot water circuit
(10). [0051] In the eighteenth invention, the hot
coldatater lamedtb byolie adseatent of thy firse adsarpijon beasexghangey (21) and
thermal storage device (102) flows through the hot
theheadndSalbbestidnd3dat afchangdri(@2iot water is supplied to
the cold/hot water circuit (10). Then, this hot water

100587 104 4588ink 0t 8R! ipAGeAEBC WRkAtibh e iR dBO HIgIHiteT cdnt@ller of the
first adsorption heat exchanger (21) and the second

IR, D IR G0 A ted b os s

since a heat exchanger i.s.installed.in th I
beipi B CUES (4 OFF PRFBHGHOMAT BRV s HHEET B B¢ E8Whot water
. circulates and this heat 15 exchanger is made to
cirgit (as the adsorption heat exchanger (20), the
i nside of the roomcan be hum dified by using an
[00511] edn thiatghtdeniti myenfiomahe hat water theated woh@ﬂr%t being thermally
water circuit (10) causes the adsorbent of the
stopslsS i’ pithermdl eddragx dbaing €102)20pwt ahmbagbrthe hobhsatuseirce (82) and
Then, by providing the adsorpti on heat exchanger (20)

thié Bot Bat&GAk dupPied WAUR' cold/mbtivatel k@dcuitn(10hie Th&y &his hot water is
manner, it becomes possible to sinplify the 20

usev%mo{&flin VLAG @gﬁe{]&eqq%%t&ﬂ{ b Ehel A6t Q@gbgf) 3 BEat GRRRARE (21) and

h e con I'ona mdity contr er using an

adsorption el epent and a t punp apparatus. [0053]
ﬂ“%f&%?@?%ﬁ"?%?ﬁ %“§§§5W§65Q§Zntion, the col d/ hot wat er
circuit ilO) is configured to be sw tchabl e between
Effepts ofithe {nyedtighhot wat er circul ation state and the
second col d/ hot water circulation state, naking the ,
[0G53] | chkaegdingaiocthestiist imveptien, singe & bea Txchangsr df ipgfalled in the
cold water flows through the adsorption heat _
coldiahanget scif@it, (AD) thamegha wvich soht/boti watdri cihculétes rasd this heat
wat er flows therethrough, and also the air passage
exdhdB)ed & maaTtb GeFR0as thebgisemitionhidat @xbiingee20))ehd inside of the

air circulation state and the second air

room can be humidified by using an effect that flowing of hot water in the cold/hot
water circuit (10) causes the adsorbent of the adsorption heat exchanger (20} to desorb
moisture. Then, by providing the adsorption heat exchanger (20) in the cold/hot
water circuit (10) in the above manner, it becomes possible to simplify the
configuration and miniaturize the controller compared with the conventional humidity
controller using an adsorption element and a heat pump apparatus.

[0053] According to the second invention, the cold/hot water circuit (10) is
configured to be switchable between the first cold/hot water circulation state and the

second cold/hot water circulation state, making the following states switchable: a state

in which the cold water flows through the adsorption heat exchangers (21, 22) and a
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circulation state. By this configuration, either the

recycling-side air or the adsorption-side air can be

supplied to the inside of tB& room sel ectively. Thus,

the 5 humdity controller capable of continuously

performng a hum di fying operation and a

dehum di fyi ng operation using the col d/ hot water .
state incwrhich( the) h@tnv/atemélmsdhm&@ﬁuﬁeaﬁnd alee AR (iF papspge (30) 1s

22) can be realized with the sinple configuration. )
config0fed] tolee owilthedld betweentthé fitst aivencilationistatesaad the second air

called a circulation-fan type humdity controller, it
circROARMESIAROSSI B ethiP doRdlguZRion] Néiterr tratreoytliagdside air or the

sinplification 10 of the controller by specifying the

t e 0 I : ' bllectividdy. a , the

adspﬁgggasggéggﬁ%gﬁee{ﬂp&ﬂ%d oL mﬁ%eg@f e fdomg%ﬂg%t]h’e@} Thus

a0 e exchangers 22). [Of
hun\ﬁgﬁg lrclolg{}gg%?q%)ﬁglﬁfﬁu rogl Bh(?ﬁésﬁ‘ tyérggrﬁ?llglglalvgrﬂ{ud?t?lr%:%eﬁ%%& and a
cetgR DA seraiopeis ty oty gt Rt He HBDb Reh e et

the cold/hot water circuit (10) as 15 the adsorption
exchaagere{@dh a2 yearsby 2alizabyith[the se)place sl BAHOR-0 t he

fifth invention, in what is called a ventilation-fan
[0054pe Acbordish ty thenhirdliheentivapdhl whatf isstatfedea circulation-fan type

ventilation and outside cooling, it beconmes possible
hurhi@ity €¥ntrbBefli i baddtdZpdsstle andedizanhidiatafitatton afd sineplification

confroll er by specifying the heat exchangers of the

I LineUW G2 QoRi/hOwheatircdd (10

oftgggﬁéﬁglg?r\ﬁ%?ﬁg@%&hf 8%%%0%%}%?33?ﬁg to the sixt hlrC (10) s
invent.i o in at _i54C ed an air-supply-fan type

"heﬁﬁ?ﬂfaf‘?’g}ﬂ‘é?}rﬁ’ﬁc%géﬁ &ilf Q%Jécorres possible to realize
moniaturization and sinplificatio of the,controller

(00B31's pheprdioinge dhe it TSNS SPhgt Tt BT apsrpadditfan type
wat er circuit &10) as the adsorption heat exchqygeri. .

hurgigity amyrollps if beasnesapessitde fg realizepinigypaspn and Simplification
invention, the cold/hot water circuit (10) is 25 =

of therbhgoledht spebdfyimgrhb heatofxchangspep hthemeoldthel wisgr siipyit (10) as
one of hot water and cold water circulates through

the taAgorpabAhBat exoBifferc(216a2). (10) and the other one of

themis halted.

[0056] According to the fifth invention, in what is called a ventilation-fan type
humidity controller capable of simple ventilation and outside cooling, it becomes
possible to realize miniaturization and simplification of the controller by specifying
the heat exchangers of the cold/hot water circuit (10) as the adsorption heat
exchangers (21, 22).

[0057] According to the sixth invention, in what is called an air-supply-fan type
humidity controller, it becomes possible to realize miniaturization and simplification

of the controller by specifying the heat exchangers of the cold/hot water circuit (10) as

the adsorption heat exchangers (21, 22). .

[0058] According to the seventh invention, the cold/hot water circuit (10) is
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In this case, hum dification capacity or

dehum di fication capacity declines slightly conpared

with the controller of claim2. However, if the

controller itself is 5 configured to allow only one of

hot water and cold water circul ate therethrough, a

cold water supply systemor a hot water supply system
cotfemuedto bmerreblesarap eredatidrewhérsbi onlyt onseelohrl vgiersadadd water

to sinplify the configuration. [0059] According to the
cir@ilgtet Rhioayk fid 6ld/Mit veert decuiD(10) @bl ahe iother @mki futhen is halted.

to be swtched between the first col d/ hot water

In Bik kAt hlﬁﬁid@ﬁ@étﬁma%a%ﬁf Sre8MGhiam ibAt capAfityVdeelines slightly

circulation state, when the circulation state is

cor:;iﬁ%tﬁg ggg:gr&&&@ghggg%% g#oggﬁvgﬂagg Rhd QnliBler itself is
conRurd S s34 3 TR et ST AR Gebhagpen.  cod

heat exchangers (21, 22) through m@ich hot water was

water SWPply System phahot iaterisupply, TSt bespmesynneressay gpd therefore
wat er. Because of this, the cold water and the hot

it bemomes possibleto siefrlify Shd econtfi@irattiynr pti on heat
exchangers (21, 22), and heat exchange efficiency is

[0059] Acwediag.to[ 100 G¢hthieineention, aimber theocemiolleh ibeomigured to be
the first cold/ hot water circul ation state and the

swi SN Bl thotfi st 61d/16dt witkR i@l atibat Ratedand the second cold/hot
configuration using four solenoid valves (shut-off

| . ! v . . .
wa}ée?ac\rfrgc]ﬁeetdo h%&tgggfﬁgrzahcgkfgﬁlg%ﬁoﬁ REWD i E‘wﬁbl%él der, e dd1 Svater i

ge plpes of t adsor ption

heat exchanger 101, re branch [ i
therRoniBn e aetphens MhoR) Miebel MR e Jhdn s fowjue il tha
. paths (101b, 102b), and a hot water i.nf] ow pipe (,103 .
timesisifagtiechaway hydhe et prasersand casrssy s ?}hwgﬁegé%{he &sorption
(104a, 104b), which are connected to the hot water i
heitretichangsirsl 6, 32) threugly wdight horvafenvas dlasriag didr that iime is carried
102) through sol enoid val ves (shut-off val ves) (105a,
awaPbly)the 25ldrestpect Bawaluye ofithds, tthe coldtwatat and thetlfot gvgter are not left
si des of the adsorption heat exchangers (101, 26 102)

in AK€ AROHEGhERed CexhbfdervaRe] 2aYt bhdeat pacha}é) effRiergy is not
two junction pipes (106a, 106b). Moreover, a cold
lowatgr inflow pipe (108) is branched into two pipes

[0060] Here, in order to switch between the first cold/hot water circulation state and
the second cold/hot water circulation state, a configuration using four solenoid valves
(shut-off valves) is also possible, as shown in Fig. 17. In this example, the heét
exchange pipes of the adsorption heat exchangers (101, 102) are branched into
hot-water-side paths (101a, 102a) and cold-water-side paths (101b, 102b), and a hot
water inflow pipe (103) is branched into two pipes including branch pipes (104a,
104b), which are connected to the hot water inflow sides of the adsorption heat
exchangers (101, 102) through solenoid valves (shut-off valves) (1035a, 105b),

respectively, and the hot-water-outflow sides of the adsorption heat exchangers (101,




10

15

20

25

i ncludi ng branch pipes (109a, 109b), which are
connected to cold water inflow sides of the
adsor ption heat exchangers (2601, 102) through sol enoid
val ves (shut-off valves) 5 (110a, 110b), respectively,
and the cold water outflow sides of the adsorption
heat exchangers (101, 102) are connected to a cold,
102)are rcoonedtédie pihpe waterutliswmipe W 7)jusing fvemjysicies pipes (106a,
(111a, 111b). [0061] However, if the controller is
106WNf i gdFRFet,Na t dvdd avare inElone pipaM{ed8)ais dohmbhedt intatievo pipes
circuit (100) is swtched to either of the first

inchRAifl BRIncWaifEs gli(]%,uiﬁﬂ)?‘(%/hiclpa&tc%ﬁlﬁe&ﬁd fb Goldl khte@linflow sides

t he Second ‘col d/ hot” water circul ation state of Fig.

or ESgsb 5 YRS SheL L 03B RS RRR  vatvs

A e eoherivais: aidhier Spld Pafr SHSVZE er Blagsorpion heat
hot - wat er-si de paths (10la, 102a) of the_adsarpti )
exqhengerexd Aln MDsti1@mnediod)io 4 kR ehmERovHRPE AL using two
water circul ates (see thick sold line parts of Fig. 17
junkton pgres 116, 1btlugh whi ch water circul ates and see
thin sold |line parts of Fig. 17 for parts where water
[0063] | efibweverhii$ thovemsrollentis eccaifipngel éf fthei abuoy. maBfG2]when a
It is noted that the same circuit can be built up by

colifdk A dtdGrdull @O0YRYswWitdhé8 o eftRer oBihe bkt 831d0oNRRESr ditulation
poi nts between the hot water inflow pipe (103) and the

sta%\gé)fnfg. 394N PIHRE. c&&@#@’d/}iloqdﬁ,@texa cﬁﬁti&pgﬁ%% ?%)17& the cold

bet'ween the col d water 1 nflow pipe and

wa branch pjpes (109a,.1 , JhBst e of , the. f

walgf s 164 OF ot B ter siapatn GEk: (AL S fheCiasbRfichotlas exchangers
even in that case, the cold,magfr is. left %g tae ter is left

(10 182 erehs whichhe ot WHtPT5ircties) apd cPREersRls dhgpotopater is le
heat exchangers (101, 102) through which the hot

in thethot-watersidapeths @Aba,cRag of shs/adseeptinn hegirexphangerseflfl, 102)
in the hot-water-side paths (101la, 102a) of the

threigto whidtothehmdd vexahangdates (26 thick0®)d Hse tplarts wdFighl T ifor parts
cold water circul ates Thus, the sane problem occurs as

thr&b%{ whicH fate? CircGiatésUdrdd seeithth §d1@ 1hel i of Mgl Y@ Jor parts where
(105a, 105b) (110a, 110b). [0063] According to the

wagﬁag% psfi).nvqﬁlﬁé. R¥erShdf €xtiares ee0AEAGUr ed that an
pt'l on

[0062] It is noted that the same circuit can be built up by installing three-way valves
(not shown) at connection points between the hot water inflow pipe (103) and the two
branch pipes (104a, 104b) and at connection points between the cold water inflow pipe
(108) and two branch pipes (109a, 109b), instead of the four solenoid valves (105a,
105b) (110a, 110b). However, even in that case, the cold water is left in the
cold-water-side paths (101b, 102b) of the adsorption heat exchangers (101, 102)
through which the hot water circulates, and conversely the hot water is left in the

hot-water-side paths (101a, 102a) of the adsorption heat exchangers (101, 102)

through which cold water circulates Thus, the same problem occurs as that in the
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cooling element (40) is further used in addition to

t he adsorption heat exchang%rs (21, 22) of the
col d/ hot water circuit (10), Tdehunmi di fi cation and
hum dification 5 performance of the controller can be
enhanced Mor eover, al though the controller has this

hi, gh, perf or mancg sin S eat exchangers
cirqutusing thegolengid yal "e%ﬂi%é g‘?‘éﬁt(ﬁ) a’tla@bgont roll er can
al so be prevented. [0064] Accordln to the tenth )
[006 3 e ftcicording it dbe ininthsingentidng sincg 3 Hatcorbigwiegt thah ap aggorption
exchangers (53, 55) of the refrigerant circuit (50)
cooling dleménte@0)sefirthor askdi i alditian tohthe atlforatdenhpat exchangers (21,
heat exchangers (21, 22) of the cold/hot water circuit
22)( 1) thelebaardi f inwaddr Qircatd (hoyy dehigatifionioperdndr rangidification
of the controller can be enhanced. Moreover, although

perfcgﬁ;aﬁgé‘to'f%%%'bnﬁﬂﬁmtﬁ r?bQ'eQH?Ig(%'af ggﬂ@:‘%ﬁﬁer %ltﬁG@gH B controller

sorption heat exchangers are used,

il R s e A B g AT e

is copfigured that air heat changers (63, 65) of
en]%ng@FN glethg rentrpHer sap alspohe BRe¥eRSR 1 hor used, cooling
and heating performance of the controller can be
[006hharwsdrding te shetenthainveatighs sinee dostopfigated thasadyergtion heat
hi gh perfornmance, since the adsorption heat exchangers
exch2iger2 253,89 ofsthd refrigekant geroeitt (56) ard furtentused lieraddiion to the
al so be prevented. 20 [0066] According to the twelfth

adsofptRmt | Béht iekchangeenf (DIYr @)t @ff Ukt hebld/bst theter circuit (10),
auxi liary heat exchanger (70) in addition to the

delﬁﬁﬁ@ffﬁ:taheﬂ aﬁﬂq{ung))ﬁmﬁgﬁrﬁerfo%&mng@bf e cdlifo1fe?! @b enhanced.

water circult cooli'ng and heating performance

Mo?&) Pralth%ﬁgﬁ'm %txcoéﬂtek ﬁpgp@%quofr}n%ﬁ d Qe gthe adsorption heat

drnanc e con e enhance

reove t the coniroller has
excggwesﬁ o35, andoss) B GShrApERREGeTIhE sRofiahgesen also be
(21, 22) are used, enlargenent of the controller can
PTC&F%% be prevented. 28 [0067] According to the
thirteenth invention, the larger the |atent heat |oad
[0066] t Heccording de e eleventbomyentien, ssingd &k ig lgenfigured that air heat
above-nentioned tine interval at which col d/ hot
exchangers (63, 65) of a refrigerant circuit (60) are further used, cooling and heating

performance of the controller can be enhanced. Moreover, although the controller
has this high performance, since the adsorption heat exchangers (21, 22) are used,
enlargement of the controller can also be prevented.

[0066] According to the twelfth invention, it is configured to further use the
auxiliary heat exchanger (70) in addition to the adsorption heat exchangers (21, 22) of
the cold/hot water circuit (10), cooling and heating performance and/or
dehumidification and humidification performance of the controller can be enhanced.
Moreover, although the controller has this high performance, since the adsorption heat

exchangers (21, 22) are used, enlargement of the controller can also be prevented.
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water circulation state of the cold/ hot water circuit
(10) and the air circulation state of the air passage
(30) are switched becones, W®Bich results in a |arger
amount of latent 5 heat processing; while, conversely,
the smaller the latent heat |oad of the inside of the
room the |arger the above-nentioned tine interval
[0063k odesording ¢ the thitteenth inventioma the targerothst latent hagtelppd of the
heat processing. Thus, a confortable operation contro
inside aArlle rgoing thdembAérete dveat-haaibned tirhe intasialiat ethi¢theold/hot
room can be perforned. [0068] According to the
watePHirEQ8HRLA safly §MHe QR1d/h&t WEMREEirkeit (PP arldNBe AdSAfd¥®ion state of
of the 10 first adsorption heat exchanger (21) and
the s n LRt X
the 355 BRRER D aTe SRIGEY BBty AR Rulce o Mepel dfount of laten
cold water cooled by th refrigerator .(90). .T .th
heal G BRRE WEROHD LTSS T s 156 B HpaCleng ol he insife of the
configuration, and the noisture_adsorption effect of .
roofh ethg dlesgdsethe ebevepmentionadc e iptgngd)bese®ss-d f‘”ﬁéc}’t gesults in a
the fifteenth invention, in order to cool the )
smaltbs carbewtt of lathet hestsprog&ssangsorPhusorn hemfortahit npgeation control
(21) and the second adsorption heat exchanger (22) by

acchiting €othd/1aeht Wedt édadc T theliifisidel 6f theirbomscandief pegformedt o
use cold water cooled by the refrigerator (90). At

[006BE $8¥BrdihfRe thd fRrRRAtH RvBRRén, 3AhrAGCHCLS]tthE adsorbent of the
adsorbent of the first adsorption heat exchanger (21)

firsf BB L HER o BARAL R MR so Y ARAGH it ok fhaler (22) by
fr the refrigera 90). Thus 0 the sor ben

theb‘éoqg)&?? S tCH%P’ﬁe&@Esg} BnfP f%?%%e ohiti &ﬂ?a}%ﬁ‘%ﬁ,é"é’?@ip by the
at the same tine the adsorbent can be heated and ol

refigarpior e@0isi diuendhe adrorPeRf Faltbeoropikd Withs pp sy d simple
(90). [0070] According to the sixteenth invention, in

confratizaticne ahd the metspurk adsdrption sHeplerfi the pdsarhentfoap de enhanced.
adsor pti on heat exchanger (21) and the second

[0088F orApichating éathechftdemtigarve iR, in28ddrytotchel theladsdrbent of the first
water circuit (10), it is configured to use hot water

ads?giélgcﬁidhélﬂ ekbBRang@r (25 4rdoRE atednd &ibrmiort hext kathaiger (22) by the

Thus, the adsorbent can be reliably heated and

colBBoY Wakd Mchft (105 iCRTnABGe (BRIE cERNAHESSIEQ By the refrigerator
(90). At the same time, in order to heat and recycle the adsorbent of the first
adsorptioni heat exchanger (21) and the second adsorption heat exchanger (22), it is
configured to use hot water heated by heat radiated from the refrigerator (90). Thus,
the adsorbent can be cooled with the easy and simple configuration, and at the same
time the adsorbent can be heated and recycled using the radiated heat of the
refrigerator (90).

[0070] According to the sixteenth invention, in order to heat recycle the adsorbent of

the first adsorption heat exchanger (21) and the second adsorption heat exchanger (22)

by the cold/hot water circuit (10), it is configured to use hot water heated by the
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[0071] According to the seventeenth invention, in
order to cool the adsorbent of the first adsorption
heat exchanger (21) and the28cond adsorption heat
exchanger (22) by 5 the cold/hot water circuit (10),
it is configured to use cold heat being thermally
stored in the thermal storage device (101). _
refrigeratodi (38) pr te beiderc(¥iSpn Thuhdhe adsarbert eampbe irgliably haated and
be attained, and additionally a reduction in power
recycled Mitigtherdaty anpsiaiply canfibuatisreduction in electricity
rate can be attained. [0072] According to the

[00g119 ht&%emn'% RY PRy deBntebithQh8& Tt dnQ ik 8Aer 80 dobEGRE @d8oblEt of the
10" adsorbent of the first adsorption heat exchanger

i L 08 SERRI TR 3, 5P AALADNSE G20
eS8 BE VAL SherR ISR StobEu e BECE B RPoLBhls sord

. in the seventeenth invention, a reduction in heat .
in the thermat sionese deviemn(194). b eeardwgly, angdusinn indieat pourge capacity
reduction in power receiving unit capacity and a
cary belattained, and additiehaldyt riredudtionainepaser ingomingunidcapacity and a
BRI EF DESCRI PTI ON OF THE DRAW NGS [0073] Fig. 1 is a
redacti@ilin ele¢tpigitamais hanbegttainedm di f yi ng operating state
of a humdity controller according to a first

[0090POA dRRing 2@ Hedeightdesitt? identidh! ifli FEEARD IaianE Rcycle the
dehum di fyi ng operating state of the humdity

adsISf;Jéth Qlrlefed fi?ﬁ?hsgf;}ﬂﬁnt al Q;?c}{dnrgﬁxb %ﬁgf%&y' {IE ecordd gdsogption heat

Ci rcui gram show ng a i ng operati ng

tate um di control | er cardin 0_a secon
exBpfisk; Gandy ectotby S eyl g8 el BE 58 ot water
dehum di fying operating state of ,th 5 hum dit .
healsghby o diet g&é‘bﬁ’a}"ﬂgthﬁﬁni‘lﬁﬁé sEout i Bn BTl tCTeg® device (102).
Fig. 5is a circuit diagramshowi ng an outside air
Thuse atsi imgthst seventsenth fnventpnya redpationl inehezic syirer rgpawtyacan be
third enbodinent. Fig. 6 is a circuit diagram show ng
attagndul, andiaflditivgabip erradactipnshgtosvenfre@@iving unit capacity and a reduction

in electricity rate can be attained.

BRIEF DESCRIPTION OF THE DRAWINGS
[0073] Fig. 1 is a circuit diagram showing a humidifying operating state of a
humidity controller according to a first embodiment.

Fig. 2 is a circuit diagram showing a dehumidifying operating state of the
humidity controller according to the first embodiment.

Fig. 3 is a circuit diagram showing a humidifying operating state of a
humidity controller according to a second embodiment.

Fig. 4 is a circuit diagram showing a dehumidifying operating state of the

humidity controller according to the second embodiment.
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hum dity controller according to a fourth enbodi nent.

5 Fig. 7is acircuit diagramshow ng a dehum di fying

operating state of the hunP@ity controller according

to the fourth enbodinment. Fig. 8 is a circuit diagram

showi ng a hum di fying operating state of a hum di ty

controller according to a fifth enbodi ment

a ci riigi § ivs aigevitrisgon showingan QUIsKIE 3y f@@@patsg% of a humidity

state of a 10 hum dity controller according to a
consiodthamobdidg neathirdembodinens. a circuit di agram show ng

a dehum di fying operating state of the humdity

cont rmk| @r is2@C@FdHit didpParh hﬂl(ﬁ"l?{%m auhodifyiept opdraing blate of a
is acircuit diagramshow ng a hum di fyi ng operating

hunﬁﬁgggoﬁﬂ‘roﬁer a[?:gﬂi;iﬂﬁgé %o %%{hoéd‘lﬁédlﬁlﬁﬁpr ding to a seventh

Is a circult diagramshow ng a

ggmj 2le$ %g%lg u&ﬁ ltgi‘s’{nagﬂ ﬁh@aﬁl&?%g%ﬁm}#gggﬁ%eh%ranag state of the

sacrcwt dlar mshovvln hum di fyi ng
hunb‘g@?’&f’mﬁ@ len ageprdine JR £10 8 W4 | er ~ accor di ng to
an ei ghth enbodi nent. Fig. 14 is a circuit diagra
showiFig- Shis detitavitdidiagram dpeviag | nusiddingf oméﬁéﬂn&@tate of a
hum dity controller according to the eighth
huneiditp doneoller deicgrdidbid s fifthambmgimenti. agr am showi ng a
hum di fyi ng operating state of a humdity controller

accormpn® {0 adcifduit Miphaditgenhg £@midffying eparhtiggistate of a
di agram showi ng a dehumi di fying operating state of the

hunﬁHl’E}E%hMgg%&Q} Sgtcﬁ&%lﬂﬂérﬂgodlﬁlehhe ninth enmbodi ment.

|agrams ow ng a configuration of a

col d/ lﬂgt lffvas ur%I { Cc#i'!i% ag ho%h 4 cfe%ldﬁ?&fﬂl ﬁg%pgra\fﬂll Vsq&lie of the

Fig. 5% e ramo an o e-arr

stemto V\hlch ntroller according to a
gy K oBirah Sremidine o sl eibouien! ’

Fig. 11 is a circuit diagram showing a humidifying operating state of a
humidity controller according to a seventh embodiment.

Fig. 12 is a circuit diagram showing a dehumidifying operating state of the
humidity controller according to the seventh embodiment.

Fig. 13 is a circuit diagram showing a humidifying operating state of a
humidity controller according to an eighth embodiment.

Fig. 14 is a circuit diagram showing the dehumidifying operating state of the
humidity controller according to the eighth embodiment.

Fig. 15 is a circuit diagram showing a humidifying operating state of a
humidity controller according to a ninth embodiment.

Fig. 16 is a circuit diagram showing a dehumidifying operating state of the

humidity controller according to the ninth embodiment.

Fig. 17 is a diagram showing a configuration of a cold/hot water circuit
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Fig. 19 is a circuit diagramshow ng a cooling and
dehum di fyi ng operating 5 ghate of the outside air
control systemto which thehum dity controller
according to the tenth enbodinent is applied. Fig. 20
Is a circuit diagramshow ng a heating and hum di fyi ng
.operating .state of the outside air control systemto
usighfous spleBoRUYASSt y control ler according to the tenth

enbodi ment is applied. 10 Fig. 21 is a CirCUft diagraw%.
of arFiguil8iidea sireuitcHegram of ancontsigde\ir cANEO! AYtHFY toy Which a
controller according to an el eventh enbodi nent is
hurajdptyicedtroFegaccaling taa tintle ambodinsgrt aseptiedi ng a
cool i ng and dehum di fyi ng operating state of the
out siglg 89 s &RMCOR!diSteHeMoian i @blihgantiehdinidifying operating
controller according to the eleventh enbodi nent is

staﬁpd:}4 ﬁl@%utélige Bl %onteal ls9stBmCio’ $Hidh Mk afnaats hewrBleRaccording to
eatl ng an AUn ) yi hg operating state of the

ut si d ir contrgl systemto which the humdity

the@%‘ﬂﬁlﬁgﬁog}m%éﬁmﬁ’qhe ‘to the eleventh enbodinent is

applied. Fig. 24 is a circyit .di agram of out si.de .

alT coit R8I Sy SireRt CEASTHR oW dnhehting Bh PPBIGifyiNe operating

according to a twelfth enbodi nent is appli ed. 28 Fig. .
stasofi theapudside gin catitenl sasteahowWhiFhathedBimidyy fegtroller according to

dehum di fying operating state of the outside air
thecemthrepdboglymemns epphidd. ch t he hum dity controll er

according to the twelfth enbodinent is applied. Fig.

26 i SF@. Qi1f BUA teiRuaodiagrash @fi 40 oatshizabir @nantl system to which a
hum di fyi ng operating state of the outside air

_ . T talibgr
hmggig%%inﬁ%nt% %)Q&%%&l%] e tQH mglte?tgﬁm%?d‘%lﬂrrlgﬁ?ﬁiagp;ppl ied. 32

1, El A R A 89 o o
oL B SRS TS Bl PR
the eleventh embodiment is applied.

Fig. 23 is a circuit diagram showing a heating and humidifying operating
state of the outside air control system to which the humidity controller according to
the eleventh embodiment is applied.

Fig. 24 is a circuit diagram of an outside air control system to which a
humidity controller according to a twelfth embodiment is applied.

Fig. 25 is a circuit diagram showing a cooling and dehumidifying operating
state of the outside air control system to which the humidity controller according to
the twelfth embodiment is applied.

Fig. 26 is a circuit diagram showing a heating and humidifying operating

state of the outside air control system to which the humidity controller according to

the twelfth embodiment is applied.




10

15

20

25

hum dity controller according to another second
enbodinent. 5 Fig. 29 is a circuit diagramof an
outside air control system décording to the other
enbodi ment. Description of Reference Nunmeral [0074]
10 (1) hunidity controller (10) cold/hot water
circuit % first four-way selector valve (1 ]? ¢
secondigf ermw@é}te@@gﬁnmhwmg( ayumpidiiying apeiatipg Gifpte of a
pipe 15 (14) first circulating pipe (15) hot water

hurnidifyl cowtrpllpeaccoiding tohmbthet fenst embodmept.pe (17) second
circulating pipe (18) cold water outfl ow pipe 20 (20)
adsorpfgi 08 fieatciRuphaingein shdding brbimalifing opertingadiate of a
exchanger (22) second adsorption heat exchanger (30)

hur?%?r%gﬁ%ﬂgr éc%%}dlﬁ‘% ko &ﬁﬁﬁé}%cog@erﬁggaln%nf passage 33

sorption cooling el enent (40a) hum dity control

passiaﬁlé' éé isgg?%{rcﬁ)?ldlarkgarg%?a%goqltglﬁ&)m dornﬁjol ?&?%%‘:E&r&mg to the

cool

other embodiment.

Description of Reference Numeral

[0074]

(1) humidity controller

(10) cold/hot water circuit

(11) first four-way selector valve
(12) second four-way selector valve

(13) hot water inflow pipe

(14) first circulating pipe

(15) hot water outflow pipe

(16) cold water inflow pipe

(17) second circulating pipe

(18) cold water outflow pipe

(20) adsorption heat exchanger

D first adsorption heat exchanger
(22) second adsorption heat exchanger

(30) air passage

(31) air passage

(32) air passage
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5 (42) second adsorption cooling el enent (50)
refrigerant circuit (51) conpressor (52) third
four-way sel ector val ve (5§ third adsorption heat
exchanger 10 (54) expansion valve (55) fourth
adsor ption heat exchanger (60) refrigerant circuit
(61) conpressor.(GZ? third four-way selector valve 15
(407 63) gdspeptionicoolipaeledic®hanger (64) expansi on val ve
(65) second air heat exchanger (70) auxiliary heat
(40ex c hdngeidity zontrbl passaggassage 20 (72) second passage
(P1) first port (P2) second port (P3) third port
(406P4) dolingpapnapt 25 (81) first heat source circuit
(cold heat source) 34 (82) first heat source circuit
(41§ €0l deReadsoP S dingMMmbgat source)  (90)

refrigerator (95) boiler (101) thermal storage device

(42) second adsorption cooling element
(50) refrigerant circuit

5H cCOMpressor

52) third four-way selector valve

(53) third adsorption heat exchanger
(54) expansion valve

(55) fourth adsorption heat exchanger

(60) refrigerant circuit
61) compressor
(62) third four-way selector valve

(63) first air heat exchanger

(64) expansion valve
(65) second air heat exchanger
(70) auxiliary heat exchange

(71) first passage
(72) second passage
(P1) first port

(P2) second port
(P3) third port

(P4) fourth port

(81) first heat source circuit (cold heat source)




10

15

20

25

5 (102) thermal storage device DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS [ 0075] Hereafter,
embodi ments of the present idvention will be described
in detail based on the drawings. 10 [0076] <<Fir st
Enbodi nent >> As shown in Fig. 1 and Fig. 2, a humdity
controller (1) according to this first enbodi nent has
(822 col fArshbeatiwatiene cdtcugield(heay sauieooighotdigrt spuges)d/ hot
water circul ates, an adsorption heat exchanger (20)
(90pr ovi aédgérator he coI d/ hot water circuit (10), and an
air passage (30) for supplying air that has passed
(9shhr ougdjidrhi s adsorption 15 heat exchanger (20) to the
inside of the roomor the outdoors selectively. The
(loqgsorméhga &% c Qxsihanger (20) is conposed of a first
sorptlon exchanger (21) and a second
(logisor heat Exchanger (22). Each adsorption heat
cha EP (SVFEF §5V15° heat exchanger that supports an
adsorbent on its surface, and can adjust noisture of
air by adsor bi ng or desorbing noisture with the
adsor bent . 0077] The col d/ hot water circuit (10)
DET&‘XEE&DE&&MB NGB dTHHRRECERRER AFMBODIMENTS
adsor pti on heat exchanger (21), the second adsorption
[0076ht Heredfeargembo@idyents of itliespresémmmvmmyom elilk dteodesvaback in detail
(11), and a second four-way selector valve (12). The

bas@uroﬁttheﬁggﬁmg@y sel ector valve (11) and the second
four-way sel ector valve (12) can switch between a

[00f76 SQ%ES@{ Enltdanhigb-a first port (Pl) and a second

contruni cate 25 with each other and a third
ort and a.fo R4 .
s ' otnatoPidauPictt il % R ! SR o i
asecodst te in ch the f.irst 1) dt
fir PR e ?‘p%)a EOMRAt RatE AP & hﬂE?‘M} g oqbhot water
second port (P2) and the fourth port (P4) conmunicate
cirgylptgs.eat Rdwrpiden hsalecxahapgen (292 provided gn the cakfhet gater circuit

2B). 5 [0078] A hot water inflow pipe (13) is
(103 0amkean et plassagh ¢30)i fos supplying( 421 Yhatthas Ipassedrthrough this adsorption

heat exchanger (20) to the inside of the room or the outdoors selectively. The
adsorption heat exchanger (20) is composed of a first adsorption heat exchanger (21)
and a second adsorption heat exchanger (22). Each adsorption heat exchanger (20) is
a heat exchanger that supports an adsorbent on its surface, and can adjust moisture of
air by adsorbing or desorbing moisture with the adsorbent.

[0077] The cold/hot water circuit (10) is constructed by pipe-connecting the first
adsorption heat exchanger (21), the second adsorption heat exchanger (22), a first

four-way selector valve (11), and a second four-way selector valve (12). The first

. four-way selector valve (11) and the second four-way selector valve (12) can switch

between a first state in which a first port (P1) and a second port (P2) communicate

with each other and a third port (P3) and a fourth port (P4) communicate with each
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four-way selector valve (11). A first circulating pipe
(14) that communicates with_a heat exchange pipe of
the first adsorption heat e%hanger (21) is connected
to the second port (P2) of the first four-way
sel ector valve (11) and the third port (P3) of the
second four-way_ sel ectqr_val ve A hot Watﬁ\ first port
othes (seq sphidoliprs 1(!1%; 14 a@éﬁh@&%}jﬁﬁ ai%FOPHét%U} 1ghoihe first por
(P4) of the second four-way sel ector valve
(P1)Vond thegthird pociolR3) commnami¢ané Wl gach ether gpd |ﬂ§,e ﬁ?ﬁﬁé@?@dm) and
to the first port (Pl) of the second four-way
the SQIr€C boFt (Pa) ¥eminkdcatdwiticart athercstatolithlipeppin Fip7 B and Fig.
that comunicates with a heat exchange pipe of the
ZBfecond adsor pti on heat exchanger (22) is connected to
the second port (P2) of the second four-way sel ector

[00¥®L\r/§smé§}2 é/gﬁ%gg{: \):; Fé éﬁ)p%rctonkgcz% 36 thd Eirdtl foit (liﬁ of the first

wat er outfl ow

fou?h{%%ts%i‘%lﬂx'x%f"@&ﬁ ?Sﬁ&?g%r@ﬁla l%ﬁi‘pﬁﬁ%"@%%awﬁﬂm%ch@ with a
col d/ hot water circuit 2 is confi gur 18 h

heabogkleg| Rip® otfvibe ot psasption Dol RENMRE 10 i &W&F‘f%‘ﬁ to the
state (a state of Fig. 1A and Fi i n which

secovat port (PAssethetfirsolnghr wayeselqcmvagmﬂrlmané e Ehagd port (P3) of the
exchanger (21) and cold water passes through 20 the

sec&eE Gnd-ashks 6¢1pétop Ralveal 2 X cA drng avatéi2@)tilandpipe (&8bisdconnected to
cold/hot water circulation state (a state of Fig. 1B

the 308t d[ﬂyrt ) b NEeBnd ThuibPrseRRETSERIVA ()N Nlbeover, a cold
secon adsor pti on heat exchanger (22) and cold water

wat?%is?ﬁévoﬁgg%ﬁ? E%%OB dddd IR Hfrbtoﬁoxl?e@tl) FPXERaRGBAd four-way

oug not shown e adsorption heat

h d
seler%c a%g r%#énglo‘i?C(%}#;%%% gtgr?% Ipﬁﬂ Clp@ tP%tS%Jrhglgﬁ%% eislu\gﬁh a heat
xR B 9o SRR 5 P SIS 8T scond

Mor eover, the adsorption heat exchanger. (20) su §§)rtsf f
port PRdafthb serondrfoutravagpelector sighveddey aed t thefBirgl neet Gy of the first

t he heat exchange pi pe, the adsorbent beln? made
foutiwny Selecrat ivaive({lirer i ooidfwatenohtiiow phess 6FBeist gortnﬁa&ed to the
can be used include zeolite, silica 5 gel, activated

fou@tﬂ nﬂngrogam firpIbWTRAY Sylediefsalivbgl)have a
I'ic property or
[0079] The cold/hot water circuit (10) is configured to be switchable between a first
cold/hot water circulation state (a state of Fig. 1A and Fig. 2A) in which hot water
passes through the first adsorption heat exchanger (21) and cold water passes through
the second adsorption heat exchanger (22) and a second cold/hot water circulation
state (a state of Fig. 1B and Fig. 2B) in which hot water passes through the second
adsorption heat exchanger (22) and cold water passes through the first adsorption heat

exchanger (21).

[0080] Although not shown, the adsorption heat exchanger (20) is constructed with a

fin and tube heat exchanger of the cross fin type that has multiple fins each being
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wat er perneability, i1on exchange resin systens that

have a carboxylic acid group or a sulfonic group,

hi ghly functional polyneric3faterials such as

t hernosensitive polyners, etc. [0081] It is noted

that the adsorption heat exchanger (20) is not limted

to fin and 10 tube heat exchangers of the cross fin
shapgdhdn anertenealareRleivaAgd Bshedt ange Bingsthat genetrates these fins.

exanpl e, heat exchangers of the corrugated fin type,
Moedaver,mthe bdsogstash hdéir echanger (4)asupipatis sannediesberiton the outer

meki ng the fins and the heat exchange pi pe support an
surBREPIPaRE My hfiPitke Quitesxchuniaphe, thnndsmbbadbeiny hade by dip

used, not being limted to the dip formation, as |ong

bR Ldie d B A NRIRCRoBE, sili
g GO RRbR A8 e b it plrmaRone, s

conposed of two air € ) dyi il t

eelcrvalen saraen sefinly PRRRRTESsioh 4 hay8 Kpddrophitic property or
circulation state (a state of Fig. 1A and .Fig,. 2A) in

waighpeHneahility; jory {o5H) SYSHRSp izt ﬁsY? AehoxRlig #61d group or a

assed through the first adsorption heat exchan&gr .\

sulfopi grouphehighlyi denasfongl rredynarie Eaksials shr g sthgpposensitive
that has 20 passed through the second adsorption heat

polexergrger (22) to the outdoors and a second air
circulation state (a state of Fig. 1B and Fig. 2A) in

[008/] Chit {hBoRH thiems a@eopBidh heatlpRriliangen(20)tibaiot fimsited to fin and
passed through the second adsorption heat exchanger

tubk Afeht Egcﬁarﬁgers' osidecdbs FRetypL oM P Reatad &Bakiers RE@RE forms, for
air that has passed through the first adsorption heat

cx BB oL . B BRT 1P ok 00 me EL brcove,

constructed as i rcul at’i on-
type hum djt 7 ontroller (1 ha roc es d
rengtiyng | DenIbotnaf mas e Tiv WPoiahe SREPES PV qapport an
on the other hand processes and disigar SS ouédoor air
G, ol

adsorhgnt o thelr UeTIBBFasCaRgAINMCthRACBAY| <pg limited to the

passage (30) is configured to supply the roomair
dipt fortrlationads deng Ao thd petingrt m@ef

(RA) b

dpes1 not impaig parfprmeyice as the

be supplied to the inside of the roomafter 5 passing
addofsempgh one of the first adsorption heat exchanger

(21) and the second
[0082] The air passage (30) is composed of two air passages (31, 32), and is
configured to be switchable between a first air circulation state (a state of Fig. 1A and
Fig. 2A) in which the air passage (30) supplies air that has passed through the first
adsorption heat exchanger (21) to the inside of a room and also discharges air that has
passed through the second adsorption heat exchanger (22) to the outdoors and a second
air circulation state (a state of Fig. 1B and Fig. 2A) in which the air passage (30)
supplies air that has passed through the second adsorption heat exchanger (22) to the
inside of the room and also discharges air that has passed through the first adsorption

heat exchanger (21) to the outdoors.

[0083] The humidity controller (1) is constructed as a circulation-fan type humidity
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adsor ption heat exchanger (22), and supply the outdoor
air (OA) to the adsorption heat exchanger (22, 21) as
air to be discharged to the3dutdoors after passing
through the other one of the first adsorption heat
exchanger (21) and the second adsorption heat
exchan 10 [0084] Moreover, the hum dit
congtoier O téat mrpyessgs e SUppHES PR adRA bl theapudepf the room, and
setting a tine interval at which a col d/ hot water
on dier cthenhbnd psecaseesaindt disctoogey oudoomeier(04) tocthiet oytdogrs again.
and an air circulation state of the air passage (30)
Ac@ﬁ&i@ﬂ'gw NYe ta@r Pads %@(BO) Reainfigasell af sty ithsirdemodir t(RA) to the
room This control neans is configured such that the

adsﬁﬁ)tt{]o'nr}gaay @J{&ﬁngér Zlieﬁ)' I Eait EE BE \@hplied tORAE 1S bPihe room after

i nCreasi n tent” heat |oad of 15 the inside of
th 0085 Dr, t
poi, 0RO SR°eh SR B RRROEIGT sy B oty 82 e scoons
f
adsééfénlr%%iééé%ggaﬁém%glspapwaﬁalow%af SO ah PBseRption heat

first 20 operation, the first four-way se|ector, valve
exchangera@a, 2Rk as etrdadbe diseharagd @ (o pBIAODES glder( pasping, through the

switched to the first state, and at the tinme of the
othseona df alpe fiasti ainorptioa heht esthanger (242 yandethe seopnd, adspaption heat

(11) and the second four-way sel ector valve (12) are
exo‘hﬂhé&f’(gg to the second state. [0086] At the tine of

the first operation, the cold/ hot water circuit (10)

[oo'gﬁh' MERGvEL il hu%ﬁdﬁgléynt}%lemlﬁﬁs %hﬁl@?k@?ﬂvi@lﬁ] ®h8bE means of

the air passage isin't first air

seti %%&”r@é nﬁerv?ﬁat \%ﬁ%fa%h ol@hBP%tétc%ﬁlat1%§l f&%‘f@to? the cold/hot water

e CO ot water circult fromthe

wat er inflaqw 13) sses throu h

mr%tsslrﬂatar@namégt Sl bre o e HEgeolt 0L fcsiiaRyro  tatent
of the first adsorption heat exch er ( :

hea doac gfidhe inpidesol tpsenmr gddiis CORTOReRY lsm‘)é’(“éfg“&?t Fychfhat the
pi pe (15). Moreover, cold water supplied to 5 the

setiing dahstofedime iimterial iy noYle fsmlen Wil incrrasire Wﬁntdwat load of
pi pe (16) passes through the

the inside of the room.

[0085] —Driving operation —
(Humidifying operation}

At the time of humidifying operation, a first operation of Fig. 1A and a
second operation of Fig. 1B are conducted alternately. At the time of the first
operation, the first four-way selector valve (11) and the second four-way selector
valve (12) are switched to the first state, and at the time of the second operation, the
first four-way selector valve (11) and the second four-way selector valve (12) are
switched to the second state.

[0086] At the time of the first operation, the cold/hot water circuit (10) is in the first

cold/hot water circulation state, and the air passage (30) is in the first air circulation
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second adsorption heat exchanger (22), cools the
adsor bent of the second ads% pti on heat exchanger
(22), and subsequently is di charged fromthe cold
wat er outflow pipe (18). [0087] In this occasion, at
the first adsorption heat exchanger (21), roomair

stat%?sz}la :ﬂ%ﬁ gc.%attﬁgnogn(ygagffzrlb%%p 15$1l ﬂtge gcﬁg}&qgr 3 ?f?ir'a??;go(lﬁ}’ from the hot

(sensi bl e heat proceSS|n%) when the room air
watsas@fé@wmp@mba) naseest threnghaide dirst a@ﬁ@rptrfélaheaéﬁ@ﬁaﬁgeér (21), heats
(21). The roomair (RA) is returned to the inside of
thet hésorbarn af ths ufipt yadabrpticBAheatVoxelmnger (21),t imed swbsagpently is
adsor ption heat exchanger (22), the adsorbent is

dis@liaret A the Botbyatetbddw aige (16§) Mrgsoweg, tdidoughr tiplied to
second 15 adsorption heat exchanger (22), and the

the% HRGf wald:r cﬁx@ﬁ’gt (ﬂ?{)@ﬂoﬁ‘?ﬁ%’bgﬁ@aie? lﬁﬂ&v%%}éj @P8)Spasd&s through the

xhaust air 088] At the time of the second
RS B LB P g Ao
hedf grehigch (Hennd BIbssateat o ptcnetger Grom dhe b wEip? bfeflow pipe

water circuit (10) 20 fromthe hot water inflow pipe

(18).13) passes through the second adsorption heat
exchanger (22), heats the adsorbent of the second

[008d% orlptthisrochason, ext ¢heafigst md§@plion hnat exshinges (2hy, ko air (RA) is
di scharged fromthe hot water outflow pipe (15).

hurMai 86y €latent bkt proeéseingy bppkéedingahé hdsabént/dundtis \waadarally heated
circuit (10) fromthe cold water inflow pipe (16)

PaBREReat PEQUIANERhED B roRds B RRIAQ D BeAUthRXERAAE First adsorption
(Se( , caogll S thgé)';dsor benrt of tﬁe ?lrbrast 25@‘% sorption b

X r e o il Ri@d 9?% m as
heﬂFr%%nh?‘ﬁ%e@a@?ﬁ oS ooyt Eﬁﬁﬁﬁﬁﬁpe B SRRy e
h

ol 581, ol SR AR Do S, o

| at ent heat processi ng r ec | t he adsqy ben nd
adsogbeny isd @ayany HRRER (0 AR i (OSBRI ﬁ@f&?gﬁ fhe” second

processi ng) when the room air (RA) 5 passes _throug
adsotpfisebeni ¢xehingep(320nantete osidsdeangeOA ) lsmeﬁdarﬂle outdoors

air (RA) is
as exhaust air (EA).
[0088] At the time of the second operation, the cold/hot water circuit (10) is in the
second cold/hot water circulation state and the air passage (30) is in the second air
circulation state. In this state, hot water supplied to the cold/hot water circuit (10)
from the hot water inflow pipe (13) passes through the second adsorption heat
exchanger (22), heats the adsorbent of the second adsorption heat exchanger (22), and
subsequently is discharged from the hot water outflow pipe (15). Moreover, cold
water supplied to the cold/hot water circuit (10) from the cold water inflow pipe (16)

passes through the first adsorption heat exchanger (21), cools the adsorbent of the first

adsorption heat exchanger (21), and subsequently is discharged from the cold water
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returned to the inside of the roomas supply air (SA).
Moreover, at the first adsorption heat exchanger
(21), outdoor air (QA) givesi%wisture to the adsorbent
by passing through the first adsorption heat
exchanger (21), and the outdoor air (QA) is
di scharged to the outdoors. 10 [0090] By repeating the
oufflomspipedé8at i on and the second operation alternately
in the manner described above, a hum difying
[0089¢r dhithiz czansibe Pehd sycord adsorpiion hestl exchéiger (22)s room air (RA)
time, by adjusting the tinme interval at which the

is hirhREGOPEEMER8 aNthidlicheae pRoldssiAPEbRrb@RiAE&he adsorbent and is
switched, the anmobunt of humdification (the anpunt of

t t S8 Gan ' : :
o (oBIQREH SRR ARLUSHRY when, the rpom air (RA)
15 intery (increasing.switching freq cy the . .
Pasiit GHOUBH HE U BUTEHOT BB hRE Tt The, 108, 3l (RA) is
the latent heat |oad of the inside of the roomis

retprpedeto {hee ingide aft thr 1R 25 SHRRIY| &R (S ndYerRoyarp§t the first
i ncreasi ng switching frequency, whereby indoor

adsomptiont esarxchangen Ak edtdavbraéio(@A) gitesrmoisbng ép ske gdsorbent by
the latent heat load of the inside of the roomis

passirg] througdiettenins bdipticnrheatf éxchangen (25), laed shaedtdopr air (0A) is
decreasing 20 the switching frequency, whereby energy

disBhdriged BNME RAdodie | ncreased. [0091] Furthernore, at
the time of this operation, the first operation and

. n . :

(0050 356 bR IR e o P an P Ty MBI Kb Pl iy B8y in the
cold.wat.er i.n the.col.d.hot water cireuit iS .

mefSr ARt 5 REERIGIURE P Fop el Batriohid ngmyousty. A
.adsorhent to,saturgtiaon ich rts sensible hea

(hig e B e Pl Bt et f Speaion and the second
therefore it becones possible to performa heating_ 40

opgptiemtarenswitded2thy pataw diff mnngilga@m (i&g) ampugtnhaf latent heat
time of dehum di fying operation, the first operation

pragksding). c@Bbandjustdde Speoiftalpebntshoriening fhe aboye-meptioned time
conducted alternately. At the tinme of the first 5

interval Jineeasidd&wiichiidy ffsdiehay), SBe emhountv af ieunfiiificasiod can be
the second four-way sel ector

increased. Thus, when the latent heat load of the inside of the room is large, the
amount of humidification is increased by increasing switching frequency, whereby
indoor amenity can be enhanced. Moreover, when, conversely, the latent heat load of
the insidg of the room is small, the amount of humidification is lessened by decreasing
the switching frequency, whereby energy efficiency can be increased.

[0091] Furthermore, at the time of this operation, the first operation and the second
operation may not be switched but only one operation may be conducted, so that
circulation of cold water in the cold/hot water circuit (10) is halted and only hot water

is flowed. This leads the adsorbent to saturation, which starts sensible heat exchange

between air and the hot water, and therefore it becomes possible to perform a heating
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valve (12) are swtched to the second state; at the
time of the second operation, the first four-way
sel ector valve (11) and the48econd four-way sel ector
valve (12) are switched to the first state. [0093] At
the tinme of the first operation, the col d/ hot water
circuit (10) is in the 10 second col d/ hot water
operitiqgul ati on state and the air passage (30) is in the
first air circulation state. In this state, hot water
[009RppiDekhrhidifyives opdrafitgt water circuit (10) fromthe
hot water inflow pipe (13) passes through the second
adsor gt yRNihRals déaxeary % dpfitiod)ant Firkhepagsat b€ Fig. 2B and
of the second adsorption heat exchanger (22), and

the S%Qél?c? %ﬁglja IoF qus Eﬂgior? gz%fgﬁ&% ta*f‘l%rﬁ’a%lprv"atﬁﬁ 'the lt'ﬁﬁé B¥Wthe first

reover wat er suppfied to

oo B S e ol 40 P e

exchanger ( cool s the adsorbent .of t firs
vala@ébz)p@reow#élﬁfi texbe saepnd gtatey at &%thlgﬁb%fggﬁeﬁ%?'gﬂ pperation, the
di scharged fromthe cold water outflow pipe (18
first oot vay rseldviter valvadildh andtthe secand Sourayaw splerisn Wé%& (12) are
exchanger (21), roomair (RA) is 20 deprived of
switghiedtto e fisstBja@et ed to | atent heat processing) by the
adsor bent adsorbing noisture, and is gradually cool ed

[00(9§]Jb1@tcfh%dt1ﬁ1@ sreis! e opetioR) eessldNe: whencirbdt (180 in the
air (RA) passes through the first adsorption heat

secSﬁ&rl:g) Ft (ﬂﬁcﬂgr citdfafi S Pa d(tﬁé)ali' ?aﬁs%%h”(@ﬁ}j i$ Qn tth@ first air

I NSl e room as supp y al r reover,

ciréﬁq?‘[l? 865% fo; Etﬁ?g rﬂgg gvg ege (9% ééezaid/ﬂ#t\gﬂgf circuit (10)
t hr ou the sec nd adsorption hea hanger 2) ;.and.
fro%ﬁléf'e n‘l’"P')?r 1§82Y PHis Qﬁﬁr et d ﬁ %‘Fd?ﬁfrogg %dsor]%mn heat
exhaust air (EA). [0095] At the tine of t he sec‘ﬁ_l d
excipngert (23, heatscthe alsyrhent afcthe seeandasispritipmhgat ex¢hapger (22), an
first cold/ hot water circulation state and the air
sulpagsagly {s30schaged ftome the hohdvaién outdiome pipst (1. siMereover, cold
In this state, hot water supplied to the col d/ hot
waY@lsapplied tlitle dol@hobwhieorirchie (00) fromt g dodd Materpinflew pipe (16)
(13) passes through the first adsorption heat
paR¥SRABYS the first adsorption heat exchanger (21), cools the adsorbent of the first
adsorption heat exchanger (21), and subsequently is discharged from the cold water
outflow pipe (18).
[0094] In this occasion, at the first adsorption heat exchanger (21), room air (RA) is
deprived of moisture (subjected to latent heat processing) by the adsorbent adsorbing
moisture, and is gradually cooled (subjected to sensible heat processing) when the
room air (RA) passes through the first adsorption heat exchanger (21). The room air
(RA) is returned to the inside of the room as supply air (S8A). Moreover, at the

second adsorption heat exchanger (22), outdoor air (OA) recycles the adsorbent when

passing through the second adsorption heat exchanger (22) and subsequently is
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(21), heats the adsorbent of the first adsorption heat

exchanger (21), and subsequently is discharged from

the hot water outflow pipe ¢15). Mreover, cold water

supplied to the cold/hot water circuit (10) fromthe

cold water inflow pipe (16) passes through the second

adsor pti on heat exchanger (22), cools the adsorbent of
disehaegesidodhel outdoorspsi exhauy alfdEA)exchanger (22), and

subsequently is discharged fromthe cold water outfl| ow
[0095 e At (th8}ime 6D8B]sekond hperatiow,abe mold/hot whier sgewind10) is in the

adsor pti on heat exchanger (22), roomair (RA is
firsfl@BId/N&dwafer "@iculdtion {taiebpftttied aliophabgni(30est in the second air

processi ng) by the adsorbent adsorbing noisture and

cirdufatfinodua! | 3111288' &sle ( AUDLELE %g?ﬁl?eds&f‘ﬁiebécﬁdﬂh%ﬂ%ater circuit (10)

processi nQg) when passing through the second

e LIRSl FET B Bl R B b

T h B e SR 1SR BRI sty

passi n thr ou the first adsorption heat exchanger

is dész:ln)trg& %ate»mtpyomtﬁom Riph él%ed Nereohes, colik WegF supplied to
as exhaust air (EA). 20 [0097] By repeating the first

the epki/adti wate acidcuih €l 0§ foom thoped avdtenindlovepipat( £6)ypdsaes theough the
manner descri bed above, the dehum difying operation

sec6Rd aBsorpaoi hemossschynger(Ry, sedls thétadsbitent bfiehe $dvend adsorption
amount of dehumidification (the amount of | atent heat

t
heaIP %?grﬁt\?/l ln?Z) V\ﬁrﬁﬁ t ﬁ%ﬁhﬂ? iediRKarddil Ydrh Mk Ed18 WitBEoutflow pipe

fifst operation and the second
as?peratlon are swtched. Specifically, by shortening
he above-nentioned tinme 25 interval, the anDunt of

i.fication n be i eased Thus
100f& o Tp Bi5 06 FRsich b i Sorh PRGN ef‘ﬁ*émﬁgg t%'ﬁsmm air (RA)
| arge, the amount of dehumdification is X
is F]ﬁtfi‘éeés joh gmEkEuIE W ublfcky e eﬁ[?é’ﬁc@:eatvd’?é’l"%ﬁip nglﬁo ¢ adsorbent
amenity can be enhanced. Moreover, when, conversely,
adspthing aneisturbead iscgddedlin heolpd daEeeed tthesengibla heay processing)
smal |, the anpunt of dehumidification is | essened by

whdep:m‘agi thgougheths sk donkli aigofptiondgacechangdrd22by Emeragyn air (RA)
efficiency can be increased.

is returned to the inside of the room as supply air (SA). Moreover, at the first
adsorption heat exchanger (21), outdoor air (OA) recycles the adsorbent when passing
through the first adsorption heat exchanger (21) and subsequently is discharged to the
outdoors as exhaust air (EA).

[0097] By repeating the first operation and the second operation alternately in the
manner described above, the dehumidifying operation can be continuously performed.
At this time, the amount of dehumidification (the amount of latent heat processing)

can be adjusted by adjusting the time interval at which the first operation and the

second operation are switched. Specifically, by shortening the above-mentioned time

interval, the amount of dehumidification can be increased. Thus, when the latent
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[0098] At the tine of this operation, the first

operation and the second operation may not be

swi tched but only one operatfon may be conducted, so

that circulation of hot water in the col d/ hot water

circuit (10) is halted and only cold water is flowed.

This operation |eads the adsorbent to saturgtiqn, . . .
heaptipath oft thet insidmof phe meea ielegandle pooyst e#%ﬁﬁmld%&"‘on 15

the hot water, and therefore it becones possible to.
incpeasddiby mecamsirignthe spicking ofteqied09 wherdblyf nglosr @menity can be

First Enbodi nent According to the first enbodi nent,
enfahf&E | MokdovepRihaUeetvdriady, theMatdnd heaaldadrof thaithside of the room

dehum dification inside the roomare perfornmed by the

is YR8 Ofhel E&oﬁﬁggggﬂh%i&l%&tioﬁs Qés%eﬁéiﬁ%sde(ﬁzwsirﬁgaq& switching

supporting t sorbent on its surface, the

e e U o W e
oodill &b CBirey WpabaRies. P8B0F PRARE P B SCEhd operaton

enbodi nent, when the | atent heat |oad of the inside o[ .
may et becivitobed |bat galy end epsiptien My FRAUStEdnee thatfarculation of
first operation and the second operation is 20 )
hoti wateeds ebe cohi/h@ whten circan\(&0)s & haltadhand enlyreoldhaeater is flowed.
load is snmall, the switching frequency between the

Thisi éerat@REAH: Ohe adsbrbéitt 16 aaandtiopewhichasarnts sahsihle hsadexchange
Thi's makes it possible to performan operation that

a 4 Fe {1M5kRBHmes PBBYTBIE Yo Poek i
b oD B ey BT Icato FRelorm & cooling

Si the two four-way selector valves (11, 12) are
°pef§Hngr§ed to construct the cold/hot water circuit (10),

al read scribed.,.usipng Fig. 17, 43 the
[Ooggﬁri%fg?cg?gﬁlrﬁtaé'fnﬁ%dlgﬁe Tified compared with the case
of using a shut-off valve, such as a sol.enoid val ve,.. .
and pAceordingvethe diFlaembadiment SHGE 1t Wﬁgﬁéegatﬁgﬁ.ﬁ%idlﬁcamn

water is left in the cold/ hot water circuit (10). .
and Gdlpghidifi@divoniasidnitbe rormasepe fameedbinthe wsg ofghe adperption heat
(1) of a second enbodi ment shown in Fig. 3 and Fig. |
exchangers (20) each supporting the adsorbent on its surface, the configuration can be
simplified and the controller can be miniaturized compared with the conventional
humidity controller (1) using an adsorption element and a heat pump apparatus.
[0100] In the first embodiment, when the latent heat load of the inside of the room is
large, switching frequency between the first operation and the second operation is
increased, while when, conversely, the latent heat load is small, the switching
frequency between the first operation and the second operation is decreased. This
makes it possible to perform an operation that excels in the balance between indoor
amenity and energy efficiency.

[0101] In the first embodiment, since the two four-way selector valves (11, 12) are

used to construct the cold/hot water circuit {10), as already described using Fig. 17,
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4 is an exanple wherein a configuration of the air
passage (30) is made different from that of the first
enbodi ment. [0103] Also in i s second enbodi ment, the
cold/ hot water circuit (10) is configured to be
swi tchabl e between the first col d/ hot water
circulation state (a _state of Fi A 10 and Fi 4
thejconiigiiation sen het empphied egnmﬁwéuﬁﬂhttﬁ% cpge Gt USiRs S%BPT'SA# valve,
heat exchanger (21) and cold water passes through the
such e ansblansd vplvie panchperformenha dgaradation sl cepted Besapifgno water
cold/ hot water circulation state (a state of Fig. 3B
is 18fGh Hieoold/Bbt watewkiretit (HY). wat er passes through the
second adsorption heat exchanger (22) and cold water

[01 gisq&segg}[@ggﬂgogmrﬁﬂst adsor ption heat exchanger
? ). 15 [10104] The air passage (30) is configured to

be sw.t cghabl [ ' o j at and Fig.

(a stited iy gohiRig (e b sEa¥oodinkt YRR 1?8 nd Fig
.passage (30) suppli i r that has pass .

+ i 5y ermpieomrr o stz D AbnyseRy G 1 e ittgtent from
the roomand al so discharges air that has passed

that pf dedirst ¢rabediewAtl adsorption heat exchanger (22) to
t he outdoors and the second air circulation state (a

[0198ht Alsb ifFilys s@Bnd@mhediteng, thesgolilhoiwiates cingait{19) is configured
passage (30) supplies air that passes through the _

to 5E&eMMdhatde petvidenohe Tirat calidMoangeer ¢id@latian sthe (angatdeof Fig. 3A
of the room and al so discharges air that has passed

) idH bt Q&R HAkicRNth axctigngdsorpfdn hieat exchanger
am% Eieé)gﬂ?)dgmo?glé [ 01t05] Th‘iﬁls humhg%hy cor11t rol Ioer (1) is

(213 %ﬁ trc(r:(;) cf gvgge(%%s%ﬁgﬁﬁgﬂgh%é Q&bfn@rhdgc\ﬁ%ﬁoﬁ %ﬁéﬁc‘l&anger (22) and the

ocesses and supplies outdoor air

oA the jnside of th : t :
sechi ol bt Sukefioncilr §RSUTe ShTAFr R Ay TG PRI which hor
e s b b PR B 56t PR RRER AR g8 vater pascs

adsor ption heat exchanger (21, 22) as air to be
thrgugipthedarst adsorpsiambgag exedangeie(Zdom af t er passi ng

t hrough one of the first adsorption heat exchanger .
[0102]) Btrd airhpassegeo(@D) ademfiptireth thdet switdtakir between) the first air

and to supply the roomair (RA) to the adsorption heat )
ciréul8%6R @ﬁﬂaega t2i2.0f21). 3% andl IFig oBEindivisich aliegsid passagh €30) supplies

out doors after passing through the

air that has passed through the first adsorption heat exchanger (21) to the inside of the

room and also discharges air that has passed through the second adsorption heat
exchanger (22) to the outdoors and the second air circulation state (a state of Fig. 3B
and Fig. 4A) in which the air passage (30) supplies air that passes through the second
adsorption heat exchanger (22) to the inside of the room and also discharges air that
has passed through the first adsorption heat exchanger (21) to the outdoors.

[0105] This humidity controller (1) is constructed as a ventilation-fan type humidity
controller (1) that processes and supplies outdoor air (OA) to the inside of the room,

and on the other hand processes and discharges room air (RA) to the outdoors.
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ot her one of the first adsorption heat exchanger (21)

and the second adsorption heat exchanger (22). [0106]

The humidity controller (1) 48f the second enbodi nent

is constructed in the sanme manner as in the first

enbodi ment in other respects. 10 [0107] In the second

enbodi nent, at the tinme of humdify oper ati on of
Acirdingdy, thheir massaigso@B0hiy c@rdigured t armpgy theguigpor pis (OA) to the

first adsorption heat exchanger (21) (Fig. 3A) or the
adseRaActhadsetRhpan(21e2?) sxaihanbesufRy toFhe in®) ofihe roem after

supplied to the inside of the room The roomair (RA)

e kot Ghd RS a8SYIHtiG¢ SRAaPIkeRarpeAl (2€)X GlhdngRr second
pas?fng &IH?%E oléll,%)oor thesfl r?t}galldsor ption hdeggt (ex%:(hanger

adsf%[gt ontfida? ex%h%%lﬁ&n@2:!feang' 15 3*]%1%6% g‘(i}r{l] Qi (R YL HO Qﬂ%rptlon heat

over, eratlon

ox Cglgt dog{zlzghh] éé clheaﬂ ici)to ?% gxtdhtéses assmg through the
second adsar ption heat. exchanger
othgy ppe iod dhe éir%qr%lsmﬁioaélea? emaa%g%gﬂ% &Fﬁetlhg o°>8 gs(omjon heat

recycl es the second adsorpti on heat exchanger (22)
exchenger (22B) or the first adsorption heat exchanger (21)
(Fig. 4A) and is discharged to the 20 outdoors.
[0108108theMuanidity doneroHler (hdoferibadiomhembedingmt iis cosstructed in the
configured that the roomair (RA) is humdified and

sarfiHafhéel s 1ﬁ‘i{h@ﬁrstt téﬁlﬂéaﬁn&ﬁ ih Behea@lspeprsi on heat
exchangers (20) of the cold/hot water circuit (10),

[0 lttﬁﬁ GRRBAL S, ?& 'e%ogﬂﬂerﬁeaﬁhgﬂvﬁe{ %ﬁq}] ﬂ?fyir{geoﬁéi‘ﬁ‘ﬁérpbf Big. 3, the

be 'm niaturi ze conbared e conventi onal

ol TP TSRl o 500
Mor eover, by increasin frequ
e S b 15 SESPe B T B BB THESEly e e or e
when the |atent heat |oad of the inside of the roomis
rodmar g&he roerd dy (Bddredves mgistwe tovihectsrord ?ﬁ%ﬁﬂ@%&eat exchanger
between the first operation and the secont_j operation
2AHERE. Ynorethsdirgt adsoepticat ket ehckengen )i (Fig ) and is discharged
beconmes possible to 5 performan operation that excels ‘
to tHe dfgobd| anterebedrveethd fitheost dehamiidifyiagcorensiay the outdoor air
(OA) is dehumidified by the first adsorption heat exchanger (21) (Fig. 4B) or the
second adsorption heat exchanger (22) (Fig. 4A) and is supplied to the inside of the
room. The room air (RA) recycles the second adsorption heat exchanger (22) (Fig.
4B) or the first adsorption heat exchanger (21) (Fig. 4A) and is discharged to the
outdoors.
{0108] Also in the second embodiment, since it is configured that the room air (RA)
is humidified and dehumidified by the use of the adsorption heat exchangers (20) of
the cold/hot water circuit (10), the configuration can be simplified and the controller

can be miniaturized compared with the conventional humidity controller (1) using an

adsorption element and a heat pump apparatus.
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efficiency [0110] <<Third Enbodi nent>> The hum dity
controller (1) of a third enhodi nent shown in Fig. 5
is an exanple that is a nodPfication of the second
enbodi nent such that the circulation of 10 col d/hot
water in the cold/hot water circuit (10) can be
halted. [0111] .In the third enbodinment, the air .
[0183k s Mrerepea) by dnerepting et iiching VCWt%BEFS’Fe“ the figghgperation
that has passed through one of the first adsorption
andhietseeochepgetioy Edl)end%e {atent heat dned efdberipaife AT fasafoom is large,
exchanger (22) to the inside of the roomin a state in
and\by @bcrefidng ool sWwinettin wefitegnersiyr oaniveer( 1@) firss opetiatien andibe second
di scharge roomair (RA) that has passed 15 through the
op Al WG, Qbnthigelyl iBd 1AdsOhRAt PadhBaimelchabgaimds2fdssible to
and the second adsorption heat exchanger (22) to the
doors. | i | G | Smenity and ener
perlithf B8 oporp b PhL SHQEE i UG, @R Reaien iAMor Smenity &
fhurn'dity controller (1) of the third enbodi nent can
CISEPCEr m an outside air cooling operation in addition
to a hum difying operation and a dehumni di fyi ng
[01dBkr at<1dwrd @@bq%ﬂ?n&ﬁ side air cooling operation is
performed to cool the inside of the room by suppl%;ng ;
the olhedumidity coamplles(B)tof & thisd tamebadimppfeshiwit jg Fig. ™S 1s an
room when the outdoor air (QA) is lower in ) )
exdrgptpahat isreemboliffivatibe of aersedond (R8odiment hich thatsde qitgalation of
outdoor air (OA) is supplied to the inside of the

coliRRMwARerSHARE Yold/Hot taber cidcbR(1Pp& tighdliedough one  of
the first adsorption heat exchanger (21) and the

[0 1?1%;;’ e A4Sk Eﬁlgg%iﬂ‘{egﬁ,ttﬁé %gﬁ{%g%ge%gﬂf i%@onﬁﬁhﬁadﬁ@?ﬂi?%% outdoor

I's”di'scharge e o0rs as exhaust aif
) 4 i ! .
alrgé)gg:tb?ﬁ%plﬁ%%{dn %Ht%géé;%roft(tgg)ﬁ‘?%tnhag]rs?ﬁ)gﬁ:?{ggo%gchahéél (21) or th
[ 22). [011 i . .
Sect%ﬁar%ég‘té‘]ﬁ%gﬂ ihﬁgﬁqx’ecﬁglﬁ%acq gghf tl(ogIE% ét}%l%hoﬁﬁlﬁ rgér%slznnr?pﬁtt%% 1% a’vhlch the

and the controller can be mnjaturized conpared w th
coldwt cwniee sircui A10hisbalted; ashelissharge o9 ag @@?waaﬁlas passed

adsorption el enent and a heat punp apparatus. In this
throagle theidthear oschef the first adsorption heat exchanger (21) and the second

adsorption heat exchanger (22) to the outdoors.

[0112] Since the air passage (30) is configured in the manner described above, the
humidity controller (1) of the third embodiment can perform an outside air cooling
operation in addition to a humidifying operation and a dehumidifying operation.
This outside air cooling operation is performed to cool the inside of the room by
supplying the outdoor air (OA) as it is to the inside of the room when the outdoor air
(OA) is lower in temperature than the room air (RA). In this case, the outdoor air
(OA) is supplied to the inside of the room as supply air (SA) after passing through one
of the first adsorption heat exchanger (21) and the second adsorption heat exchanger

(22). The room air (RA) is discharged to the outdoors as exhaust air (EA) after
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operation of Fig. 5A or the operation of Fig. 5B may
be selected and there is no peed for swtching
t her ebet ween. [0114] <<Four ff Enbodi ment >> The
hum dity controller (1) of a fourth enbodi nent shown
in Fig. 6 and Fig. 10 7 is an exanple in which the
configuration of the ajr ssa 3 s mad
paseing e e Rt 1998 colothe, RES: RSRETRB RS 3gtanger (21) and the
enbodi nents. [0115] Also in the fourth enbodi nent, the
secowd gdsooptiomchest exéhapget (221.0) is configured to be
swi tchabl e between the first col d/ hot water
[01¢3T CWgs i0Mhe tiet efododinaire, dfe Eordigubationanah begrimplified gnd the
whi ch hot water passes through the first adsorption

conﬁ%ﬂ%r exfhanaRiattel 2bnpand withdhaveéerenfansiduniditgwohtroller (1)
he second adsorpti on heat exchanger (22) and the

uswi_ge %gn%dg%Q t glte Eealildcé \ﬁ%h‘d ghﬁgt apya?di8s.( QIS Ak &a9é, either the

wat er passes

ope&%ﬁnguagf Sec e ad IREPH R, SB3ha PHE 18RERN dA%he@d no need

exchanger (21) [0116] The ai r passage (30) i's
for spichmgtherebelWsenswi t chabl e between the first air 20
circulation state (a state of Fig. 6A and Fig. 7B) in
[01WH] ci<tFoerthibmadmane> 30) supplies air that has
passed through the first adsorption heat exchanger
(21) The hiwiditystaherodier (Heof a foanthambealisentstotmaingde. 6 and Fig.
air that has passed through the second adsorption heat

7 18363088l {2 dhidotHeh@nPishe@RmSofamd dihpasegeid0)aisrmade different
circulation state (a state of Fig. 6B and Fig. 7A) in

frolvng e BfﬁF%EgﬁpﬁﬁiagEei 3PbodiuRpkd €s air that has

passed second adsorption heat exchanger
) AR ! /I EBSi % figured
lma?f e mae BRisECeRbadith RSB PR F (AT s Honte
exchan 21) to t out Nor.eov
o Fmar tbieontromoe o bt At b bR ﬁﬂast%?h&fsﬁg 6
ventil ation, being constructed as a supg é r, % b
and Fjm i mbjcic bot wefarepasges) trongh the Hiske sfplifg heat exchanger
supplies outdoor air (QA) to the inside of the roo %
(213 ntdarold hatawtﬂaesesﬁhfwgtl the swgsl@dsmaomhg@hg\gc@égger 2) and the
outdoor air (OA) to the outdoors again. _ ‘
second cold/hot water circulation state (a state of Fig. 6B and Fig. 7B) in which hot
water passes through the second adsorption heat exchanger (22) and cold water passes
through the first adsorption heat exchanger (21).
[0116] The air passage (30) is configured to be switchable between the first air
circulation state (a state of Fig. 6A and Fig. 7B) in which the air passage (30) supplies
air that has passed through the first adsorption heat exchanger (21) to the inside of the
room and also discharges air that has passed through the second adsorption heat
exchanger (22) to the outdoors and the second air circulation state (a state of Fig. 6B

and Fig. 7A) in which the air passage (30) supplies air that has passed through the

second adsorption heat exchanger (22) to the inside of the room and also discharges
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Accordingly, the air passage (30) is configured to
supply the outdoor air (QA) to the adsorption heat
exchangers (21, 22) as air té be supplied to the
inside of the roomafter passing through one of the
first adsorption heat exchanger (21) and the second
adsor pti on heat exchanger (22), and supply_the outdoor
air thiat haopgssed thrpeghathe Sipt adsarmioathepbexshangsTded &t f,ouﬁ%or&
as air to be discharged to the outdoors after passing .
[011 %] ouforedver, ahisehumiditofcantmwllet @) ecisbicpt itbe $rsgnd kind of
exchanger (21) and the second adsorption heat

ver@ﬁﬁl@ﬁ%ﬁn%%@ﬂmdc&m&& a igphuairdiahytypertiunoiditer conidollef (1) that
this fourth embodi ment is constructed in the sane

pro?@F%%r&%u#é}liés%t?é&S&ir ?@J%EQBﬁﬁ@tinéiﬂ‘e QR réigP@ed 6n the other

the fourth enbodi nent, at the time of

um di fyin peration_ of Fi u reaif . ( ' :
hang! o eresd g ?f‘?@h?rigF%tIhgdé)ngﬁt%F o hgggge}((ghglﬁggrﬁ%d(df% again.
(Fi,g. 6A) or the second adsorption heat. exchanger
Acqosdyisty e aEassas (D) é%?}%?géﬁgfﬁ &5 BT af HEEPY R 0A) to the
room Roomair (RA) gives noisture to the second
adsatpismphead ax¢heagers {2 hatdg @s ajrag)be supplied tnthe dpside af thergpm after
adsorption heat exchanger (21) (Fig. 6B) and is
pasdingc Havggtd dne dH eh@ Firstuadswption Nzt exehangst @AY andnhe second
of dehum di fying operation, the roomair (RA) is
ads@%ﬁiﬂﬂ' IeHat eRchaByert (ZQL,fdnHSiupp@SmE Rlutdvor hrgl0 Axiohaagdsorption heat
(21) (Fig. 7B) or the second adsorption heat

excgléﬁ%ﬁg &, ﬁ%ZQST{]lF k@ be AYchBRREdi 18 tAERRtdRYs kel PAsingsihé@ugh the

e room e roomair (RA) recycles the second

cu 5818580 A YoSHRATNSS (ARpufLh G0t abdipion v

ischarged to the outdoors. 25 [0120] Also in the
exihgpg§Ti2éhbodi nent, since it is configured that the

roomair (RA) 48 is hunidified and dehym dified b .
[O1IRE. s imickis seasiolgt { Dot Tt sHBB G 05 Sopsticipd in the

col d/hot water circuit (10), the configuration can be
sansg mphién asdnanelfitth embodimeitlie othes agspgetsni ni at uri zed

conpared with the conventional humdity controller (1)
[01uS| ngnathe fadshrepibodimenterenhe aimee af heatidifyimg operation of Fig. 6,

apparatus. 5 [0121] Moreover, by increasing the
outd¥bi &iki(0%)fi§ BEMENE¥d B EME HbsttalSorbtibs he@sichingen (21) (Fig. 6A) or
the second adsorption heat exchanger (22) (Fig. 6B) and is supplied to the inside of the
room. Room air (RA) gives moisture to the second adsorption heat exchanger (22)
(Fig. 6A) or the first adsorption heat exchanger (21) (Fig. 6B) and is discharged to the
outdoors. Moreover, at the time of dehumidifying operation, the room air (RA) is
dehumidified by the first adsorption heat exchanger (21) (Fig. 7B) or the second
adsorption heat exchanger (22) (Fig. 7A) and is supplied to the inside of the room.
The room air (RA) recycles the second adsorption heat exchanger (22) (Fig. 7B) or the
first adsorption heat exchanger (21) (Fig. 7B) and is discharged to the outdoors.

[0120] Also in the fourth embodiment, since it is configured that the room air (RA)



10

15

20

25

and the second operation when the |atent heat |oad of
the inside of the roomis |ggge, and by decreasing
the switching frequency between the first operation
and the second operation when, conversely, the |atent
heat load is small, it becomes possible to performan

o RSP S5 D1 BRGS0 o o

since when the dehum di fyi ng operat| n Isﬁgﬁé ﬂ?g int 1
the tdobd/hotoweten cinenibdil Werthe comiéghrpiion con Fr-?éma § gontroXer
conducted using outside air, which has hig

cant epeniatutized icongansdewitarttle K:hnnsentwpa\“ hemidiey ‘P@%SP&ICF g}y using an
tenperature, and therefore energy saving can be

adsetptRin'@emedtandXlRed} pamipi dpphrafidoodi ment >> The humidity
controller (1) of a f| th enbodi nent shown in Fig. 8

[01'221: ofed #P lbgehmasﬂlg tﬁg‘ﬁwﬁéﬁﬂlg it u it b&teer tief fitsi@peration

enbod nt nodified so aS not to conduct

ancf Cs%'cé‘ﬁ §§%{§é col %nV@E ?z{tent[lge]a?ﬁ% d E‘f hE 1ﬁsﬁé‘%%thé‘l‘dom is large,

connect nei e col wat er

i nfl ow pi.p or the ¢ utf
and Rylogishuhe she své%le%g? %%we‘e%’%geéfs? Pheiefity Al the sccond
[0125] In the fifth enbodl ment, the air assggq{él 2} ble
opdretioonrhan resa verselyy she yiatsnt dssr loag; js ol & possible 1o
passed t hrough one of the first adsorption heat
perforahanggrerdtivh) thahdxcdlhién siex baldnesl beivyrendnderiagmenity and energy
exchanger (22) to the inside of the room and di scharge
effl air (RA) that has passed through the other one of
the first adsorption heat 25 exchanger (21) and the

0 | Pikeh K& _Raaidifyir diioe BUpetfuried in the
[01928? {%hlrg%]ﬁﬂﬁg tsﬁgehﬁﬁné%l ty contrélylze% df% of thpé fifth

foﬁﬂl?glgggﬁ%dents edvé n%@% th%dz?(ﬁ RenPts shilficRdSiRERutside air, which

sorptlon becones slightly
ar ed vvlththes d.enb

nas Bl AFRERAG G bt PR .aaﬁctgﬁspw?&g' FEYepy Gt jpmperature, and

decreased. However, since.it is not necessary to
thereferaeneray svang 6ap hark#ngd.system the configuration of

the controller can be sinplified.
[0123] <<Fifth Embodiment>>

The humidity controller (1) of a fifth embodiment shown in Fig. 8 is an
example that is the humidity controller of the second embodiment modified so as not
to conduct circulation of cold water.

[0124] In this case, all that is needed is to connect neither the cold water inflow pipe
(16) nor the cold water outflow pipe (18) to a cold water system, but to seal their ends.
[0125] In the fifth embodiment, the air passage (30) is configured to supply outdoor
air (OA) that has passed through one of the first adsorption heat exchanger (21) and
the second adsorption heat exchanger (22) to the inside of the room and discharge
room air (RA) that has passed through the other one of the first adsorption heat

exchanger (21) and the second adsorption heat exchanger (22) to the outdoors.
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[0127] Also in the fifth enbodi ment, the configuration

can be sinplified and the controller can be

mniaturized conpared with 4%he conventional huni di ty

controller (1) wusing an adsorption elenent and a heat

punp apparatus. Mreover, by increasing the swtching

frequency between the first operation.and the.second.
[012fder aln dhe whsmidifie cmtiodeentl 4t Uieodi b CPRediMEBE since the

of the roomis large, and by decreasing the sw.tching _ 1
adsérnegneity adetbent ris toe copleds tpemaunbafl adeprptian dseemas slightly

operation when, conversely, the latent heat load is i
sma3N@hparkd wWieCa8Bscdsshiddiment, pad hocardmglobenidification capacity

that excels in the balance between indoor anenity and
i L. eNGyweld?1&Ble A 1shAtORedebsati @o euasiplaecarfling water
s Sﬁggﬁ%@g{e “Lééﬁdseconvt\zlle enbodi ment is nodified such 15
SYST%gia}gﬁlﬁft g%fgg&lr /i(&gqtef t\ﬁ@tcSﬁtr&'lércﬁ%tbe(s]-rt%liﬁéd.conf' gured not

er to circulate eret hrough but to
al | ow only hot ter tocirculate, ¢ erse ;
01351 A Rkt pnbeditnenb e, iRpTiss AT bY siflified and the
allow only cold water to circul ate ther,et?gr ou H but ler (1)
controtlet cambé ountabirizgdcemperrdoVith (hasenveRpPR \}B’]“,% [t CPpigotier
controllers of the first enbodinent and the fourth )
usisyrhoddsoeption tlemeabint] hbeatyatrey apparatypt  MAygovesyDHECHIRSING the
configured to allow only one of cold water and hot

switkMi® ficquehdyCbéialeen tthe frithomatation ahdlthe sgedndeoperation when the
circulation of the other. [0129] <<Si xth Enbodi nent >>

late;r—nﬂ?lel«?tumaqi (Sfyth%oiﬂgiﬁgldf%e (rddmOfs Rrgd, ik Wnedeasing the switching

own 1 n Fi 9 and Fig. 10 is an exanple such that
§

'g. "9 an exanpl
frec%%g?gﬁ%égééngtﬂe ggr J[ #ﬁﬁtﬁéﬁ?%ﬁihe( &nd %lpgﬂéﬁt)ﬁ &hen, conversely, the

y controller of the second

e odijment. 5 . 130 The .adsor } i I?{:l'ﬁ%gé Is in the
i 551 1650 b B! BYPR TR ST D Bt B S g LT ERCe

el ement (41) and a second adsohﬁiion cool i ng el enent
balgngz) betwaehind@sbrenishane RATER G 8t (40) has a

hum dity control passage éi40a) capabl e of adsorbi n%d‘f d such
[01aRH Aldsmgbiingheroxanpleeof kgt 8 mers,ec%e@bg@@?qnﬁés modified suc

passage (40b) for absorbing adsorption heat 5 produced,
thatkieNcolai Rt Waer sirads (h)ad configimed metitdiallpweegidrwater to circulate

passage (40a) with
therethrough but to allow only hot water to circulate, conversely the cold/hot water
circuit (10) may be configured to allow only cold water to circulate therethrough but
not to allow hot water to circulate, Moreover, in the controllers of the first
embodiment and the fourth embodiment, the cold/hot water circuit (10) may be
configured to allow only one of cold water and hot water to circulate therethrough,
halting the circulation of the other.
[0129] <<Sixth Embodiment>>

The humidity controller (1) of a sixth embodiment shown in Fig. 9 and Fig.

10 is an example such that an adsorption cooling element (40) is further installed in

the humidity controller of the second embodiment.
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cooling air. [0131] The air passage (30) is configured
to be able to set an air pasaage for humdifying
operation shown in Fig. 9 arfl an air passage for
dehum di fyi ng operation shown in Fig. 10. 10 [0132]
Thefalr pgssagg for hum difying operation is
configured to be sw tchable ween the first al :
(013D} c et adsprption eoplingt lpwenf ?i‘is)g Is éﬂ?ﬂ"ﬁe‘tv{??c%aft“ﬁte adsorption
ai r passage supplies air that has passed throuq? hh% .
cocﬁétgx(g: e:lﬁgemf(aspg?d ?jzedx)n) doaf]dsotléloslé@@hég elsaaiat §#2)on Lach adsorption
g el enen , the first adsorption heat
O e erin (10 10
fot ption cooling element (41) to
i ‘ £ . : y .
desol %?n& I8, 480 it BRd 2QR01iAL PaNape (409 Ehastgesbiag mdsdration heat
ifs ﬁség@&ggjoﬁgd :hg seéo%g a sgr;?ionlﬁgat ; ?
r an 1. (i oy a i
proﬁpc@cﬁgﬂgﬂ&m tugﬁgsof‘%%rﬁéﬁ“eﬁo e e
second air circulation state (a state of Fig. 9B) in
CO?&?géﬁtthhalr pﬁssage supplies air that hasgpasséd
rough the cooling passage (40b of the first .
[013ddorPhd eir p@ﬁﬁlﬁgﬁhgﬁg@l éSeART gure ,2°t he a?lfcg?mc{*eg&é‘o?‘ﬁt pasgase for
heqt exchanger (22), 20 and the hum dity control. . .
hupadiSige opéRaipnahotvhen Sz dhenchars i paswEe dofolsivgnidityingperation
(42) to the inside of the roomand also discharges
Smgﬁﬁﬁgﬁgilh?zlyassgd Lhrgugh the first adsorption heat
er and the humdity control passage (40a)
(0502150 EY 0 bl SEhUAIERRL plriiomisnenfiyed oo Heswichabi
. or
dehum, di £yin : ] [ | gwr i
begvyae}nﬁxﬂg?%t B gggﬂ%ﬁé% e (S e P e et hce: oo P
ate o i g i.n.which the ajl..5 S,
SUB%}WI PHs that, has, passeds ﬂ}fggg%cfhf h?%ﬂ{;nﬁ 3] ﬁsesﬁgiér@m (6Fkhe second
adsor pti on heat exchanger 21).,and.th um di
adsarptien| cooking ajemento h2)ofiie HiEst St Ef%t Hckahder (1), and the
eLenent (41) to the inside of the room and al so
hudiiditharopesl giassaghad0anef phe Just adsosRign Pﬁ%mgcﬁ'[ﬂ“?% (41) to the
passage (40b) of the first adsorption cooling elenen
infiﬁé)%f &Kbg_rsmomﬁﬁ Gl shischuiges 4edhatehenagiad frppgh a'ﬁis second
e humdity control passage (40a) of the second
adsorption heat exchanger (22) and the humidity control passage (40a) of the second

adsorption cooling element (42) and the second air circulation state (a state of Fig. 9B)
in which the air passage supplies air that has passed through the cooling passage (40b)
of the first adsorption cooling element (41), the second adsorption heat exchanger (22),
and the humidity control passage (40a) of the second adsorption cooling element (42)
to the inside of the room and also discharges air that has passed through the first
adsorption heat exchanger (21) and the humidity control passage (40a) of the first
adsorption cooling element (41) to the outdoors.

[0133] The air passage (30) for dehumidifying operation is configured to be

switchable between the first air circulation state (a state of Fig. 10B) in which the air
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adsorption cooling element (42) to the outdoors and
the second air circulation state (a state of Fig.
10A) in which the air passaéé (30) supplies air that
has passed through the second adsorption heat
exchanger (22) and the humidity control passage (40a)
of the second adsorption cooling el epent %o
pasaagso(39) sepplieferir 43t hag asspdst hﬁ@éﬂe@wtfﬁ%a d¥PTREOR ﬂsaf exchanger
cool i ng passage (40b) of the second adsorption cooling
(213 laarethe Huad}iity tdoatrbl pstsagadd@mpef the fistnadexptiongeopling element
(21), and the hum dity control passage (40a) of the
(415 itb She inda@BItheto6@0lahd el airehirgést b)r that bhhe passed through the
outdoors. [0134] At the time of the first operation of
coJlﬁ‘@ dpﬁ&@agéf 0By GPRHAH AN 2300 rbo%'llﬂgl el@fent N81), the second

er circuit (10) is in the rst col d/ hot
ads\ovg];tleorﬁ lg%a %go&n[ggr ﬁ)g%lfdcﬁ{%dlﬁn%lﬁlt I'b% ﬁjo[ P%%?%égﬁ)sat) Pthe second
out door eaf,.ed absor adsor tLon
adspEson s sRein tp@%;; quawocru% feaf ?f“‘( ?S&)Ongtam%&dﬁatf% state (a
hum dity control passage (40a) when the oqutdoor a
staleA)FipatObksingwinish ghe air passegn(IBgupaliesaiethas b beﬂs“{ fhgough the
second adsorption cooling elenent (42), subsequently
secbsd hadporgiibn deatbyxdbassirn@2) hnd tighhemidifi ¢<E‘ttr0éd3§§>‘iﬂ;§§|(éﬂa) of the
heat exchanger (21) and the 20 humidity control
secPAé aagapidPadolaig éibmehi (42) andiaoplisohargesalrithat ledsqrassed through
(41), and is supplied to the inside of the room as

thesém)q’ %r ﬁésrsaéesﬁﬂb)%f tH &cﬁhﬂ%dsbﬁﬁwho&mlﬁgreléﬁé&lt (429 the first

di sc ged To the outdoors as exhaust air (EA) afte

B R A Yy S0 e o
e LALK o
A e e

is in the second cold/hot water circul ation state ., and

9At e cold/hoa veaterecit@ny (103 i rin tthe fisgtcenddrhat watar rarsuiatiogpstate and
state. In this state, the outdoor air (OA) is heated

thetair phsagd(30] it hettrdist piricirulatiah sprtedubethivstaipassidogr air (OA)
of the roomair (RA) through the humdity control

is ﬁ@aﬁ@@@ﬁ AHHMin¥hBE Adbérpivh deat prbduded (K9Apagshss e$ room air (RA)
t hrough the cool i ng passage (40b) of the first

thrBESP IR LW PR dRYVoh ] FALIENE40a) when the outdoor air (OA) passes through

the cooling passage (40b) of the second adsorption cooling element (42), subsequently
is humidified by passing through the first adsorption heat exchanger (21) and the
humidity control passage (40a) of the first adsorption cooling element (41), and is
supplied to the inside of the room as supply air (SA). At this time, the room air (RA)
is discharged to the outdoors as exhaust air (EA) after giving moisture to the adsorbent
when passing through the second adsorption heat exchanger (22) and the humidity
control passage (40a) of the second adsorption cooling element (42).

[0135] At the time of the second operation of the humidifying operation shown in
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(41), subsequently is humdified by passing through
the second adsorption heat exchanger (22) and the
humi dity control passage (483) of the second
adsorption cooling elenent (42), and is supplied to
the inside of the roomas supply air (SA). At this
time, the roomair (RA) is discharged to the outdoo
Figa9Be teaerdd/hat waleEAjrcait { ) ig gn &iwsqqgndrﬁp@(ltﬂiéﬂ%t%f 'iIFFéﬂaUO“ state
adsor bent when passing through the first adsorption
andheld airepadsagy¢30)( Rljn ahnd sedvandhaim diaatponstats. plasdagetate, the
(40a) of the first adsorption cooling elenent (41).

outtl®dB8 (BA ) fRendatddebPhbidiBinki the tadepetiahiimat pfodused by passing of
dehum di fyi ng operation shown in Fig. 10B, the

theCRoH Qﬁt(rR‘Q@lt o N &%gﬁutﬁﬂiﬂ doditdol phfiags TEeNdwheh dhd elitdoor air

wat er and the air passage (30)

(O{\Egaﬁﬁ? gﬁBPg}éﬁ} iodi{y(gzlprggs%llg 9%) t?ﬁtﬁ Sir ﬁhsggﬂt%lpécﬂ}lﬁlg element
ISR AR A e gg%fcpéé i s

adsorption cooling elenent (41) and is SL%pﬁﬁl 8
exdthogéméIDeanst thedupmdity w@ngaémaysagpr("@s RO g¢fend adsorption
first adsorptlon cooling element (41), tenperature
coslirgeelementd 23 mdl iy sappliedSa)the msslepyfithe seain 29 shpply air (SA). At
absorption of the adsorption heat by the roomair (RA)
thif ioMé, NHe thsAUGH (RAT i§ Alchn@ed pashagatdoddbys ehhaushias (EA) after
time, the roomair (RA) is heated by passing through

gnﬁﬁ%m&@&ﬁ nd @1@3§ ?bén‘&oxmexp aﬁgiﬁg fthfsifghagh®OFiRét 8dsorption heat

I ng e enment subsequent|ly recycles the

excﬁgggérb@éh gwg %ﬂ B?%%l O‘H cﬁ ggEsa%gg @C%%Frafgﬁpégstgégg%n cooling

(40a),qf the second adsorptl on cooling elenent 25

clepoppy (4]§nd is discharged to the outdoors as exhaust air
(EA) . 0137] At _the tinme of the eco({]%[o eration

(013611 it e chff e rfiysb geeratipB o She WehPRIdIRYigE OpgRtiopyghown in
cold/hot water circuit (10) is in the first cold/ hot

Fignet(B, thercold/hot wnatestcitcsit @MY is hre the seqoadsentd/ hpBEyatgrscirculation
in the second air circulation state. In this state,

statd1@nd Qb diropassade (I0Y)isiis tHeHfirat aiirfdimailaﬂwnstpassilnghis state, the
t hrough the second adsorption heat 5 exchanger (22)

oufdodr the (DWY /i Bxhuesiaified whRs Spaeingdadugt thddirsteadsuiption heat
adsorption
exchanger (21) and the humidity control passage (40a) of the first adsorption cooling
element (41) and is supplied to the inside of the room as supply air (SA). In the first
adsorption cooling element (41), temperature rise of the supply air (SA) is suppressed
by absorption of the adsorption heat by the room air (RA) flowing through the cooling
passage (40b). At this time, the room air (RA) is heated by passing through the
cooling passage (40b) of the first adsorption cooling element (41), subsequently
recycles the adsorbent when passing through the second adsorption heat exchanger

(22) and the humidity control passage (40a) of the second adsorption cooling element

(42), and is discharged to the outdoors as exhaust air (EA).
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cooling element (42) and is supplied to the inside of
the roomas supply air (SA)..In the second adsorption
cool ing el ement (42), tenpeééture rise of the supply
air (SA) is suppressed by absorption of adsorption
heat by the roomair (RA) flow ng through the cooling
assage (40b). At this tinme, the ro aLr..((RA) is.. .
(01830 o4 thh Sl ABoorS QRTBIOL e EBbPISi6 iBRebftion shown in
(40b) of the second adsorption cooling element (42), .
Figr 20 tescalivhon datarisreuity(@Bhispasthe Fgst Fridihgh watrs qijculgtion state
adsor ption heat exchanger (21) and the humdity
andC oY AR pRsgAEE0) #0h) tief sedvadf air stircatigionpstaten doolhingtate, the
element (41), and is discharged to the outdoors as
outﬁé&ah'ﬁ_t(t(ﬁ&)" is( ENumib 38 ivh&h asdifg threush Xhé secdmidadmengtion heat

smpg.l. |ds conglgur.ed.?hat theroomairf(RA) is 15 -
ex B oA R BUATA s Db 38t 4, soond agporpin

. ! 1 : Co . L _
codiing Qemeniorithand Sninpuefhin i Riat BERiEy Gl ffa. 1o

conventional hum dity controller (1) using . .
thegggond adsoRPEaepRal N EmENHEAY: tﬁrwér W diSsrafahe samlyyair (SA) is
By increasing swtching frequency between the first
supppessed byrbsergtivhef edswption heatdpetharpem ahEhA) Aewing typugh the
heat | oad of the inside of the roomis |large and by .
codlRR fashpg (46M.t cAhi dgs ftirmeudrcyodmetane ¢RA) e lidatet when passing
operation and the second operation when, conversely,

thr&ﬁ‘@} hd %B&liﬁ?%‘assﬁa@é‘chbtﬁ%%mhé sebéndaewIpSoesslibg eldment (42),
pe

orm an operation at excels in the bal ance

rec gfgw%ﬁ‘g Fﬂ&’%ﬁ@{é d‘?lrr%éﬂft)é%lr%S il ¥ Rl hddoson héht4Rkhanger (21)

even hum dity controller (1)
f, a _seventh odi nment, sh j ' A4 RfincF18ment (41
an s b IRHEE, S Eiciee (27 4T A £y drislip R dlipe fpent 4D,
is further installed in the con Iler of the second
anchgtisghaegrd toythe 2{doPHERs BRRPYA T ei rcuit (50) is a
closed circuit that conducts a refrigeratjn cycl e of .
(016381 c uh ko iin ghessi g ermbed MeR, SBaseritSoMHENEd DRt he'Toom air (RA) is
conpressor (51), a third 5 four-way sel ector valve
hufS#fied antl hichdmadiied byi thn uke af thexadsernsion {&g pxchangers (20) of the
expansi on
cold/hot water circuit (10), the configuration can be simplified and the controller can
be miniaturized compared with the conventional humidity controller (1) using an
adsorption element and a heat pump apparatus.
[0139] By increasing switching frequency between the first operation and the second
operation when the latent heat load of the inside of the room is large and by decreasing
switching frequency between the first operation and the second operation when,
conversely, the latent heat load is small, it becomes possible to perform an operation
that excels in the balance between indoor amenity and energy efficiency

[0140] <<Seventh Embodiment>>

The humidity controller (1) of a seventh embodiment shown in Fig. 11 and
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val ve (54), and a fourth adsorption heat exchanger

(55) that are connected serially. Thus, the heat

exchanger of this refrigeradt circuit (50) is made up

of an adsorption heat exchanger that supports an

adsorbent on its surface. [0142] In the refrigerant

circuit (50), a circulation direction of the , .
Figr dRrisgmr exemplarsush thaa refrigesasd cirphd (599 rip Jurthgt installed in the

circuit (50) is configured to be swi tchable between a
cortidlRt of tiefsec@et anbodinienul ati on state (a state of Fig.

11A and Fig. 12A) in which the third adsorption heat '
[o1a>ffhm%ﬁ€%:é£m8&wﬁfs (59 i8 Longansituianbatt sundiotsra refrigerating

adsor ption heat exchanger (55) serves as an

vV ) . i ' Aot L@1E a third
ey M Refi'd, OREARE AN (ARIBNA T £ B @1

fourth adsorptio eat,, exchanger ( a :
foue GHb ALETOB RN R BT OB EIoB, gk SECa el 1837 Splepansion

serves as an evaporator. [014 Mor the air .
velpadSahandanfourth Ao Batk Greneqt GondpH! A aksied serialls

the first air circulation state (a state of Fig. 1&@ .
Thesdhéibgat &2Bpnger afhthishraftigerant ciserst 63 ismede upgpapeagsorption

air that has passed through the third adsorption heat
hedt g bidhger tHabsYpporg aAGidsbubehi omsits aatsarept i on heat

exchanger (21) to the inside of the roomand al so
[019025 C NRNtHE fefrigkfant BRbuib g50)pasiedlatibs dirgbtishef fteuefiigerant can be

adsor ption heat exchanger (55) and the second

rev%?s%ﬁ? ptﬂhgr}eﬁ—%aeg%rgﬁ%ﬂggb) ﬁszgaang’iﬁ'ed A& be aGIMRHaklk between a first

rcul ation a state of Fig. 11B and Fig. 12A)
i.n_ which t air sage (W gl T : hird
retfidal b afigh 1B Cr 9B, o Bla I i T, 124k REEh the thi
(55) and the, second_adsorption heat exc .
adSBP 070 BFH B RRCF (Y) PSR Shd SOPOGESST SORAPGAQuAK AbgciBjion heat
has passed through the third 55 adsaqr p}i_on heat .
excheoBemn () eH@S asnen EHEPRTRIos ang i HONA JRTTEEARN SIENLApYy state (a
(21) to the outdoors. [0144] At the time of the first
stagpef &ig.ol B nd ight2BYin yhngh theefoarthordsomsian heat mrghanger (35)
11A, the cold/hot water circuit (10) is in the first
ser9@4 Gkhotconaémer Gindcibeathin addoaption theet eSchampei ¢BF)amrves as an

circuit (50) is inthe first refrigerant circul ation

evaiohr. and the air passage

[0143] Moreover, the air passage (30) is configured to be switchable between the
first air circulation state (a state of Fig. 11A and Fig. 12B) in which the air passage
(30) supplies air that has passed through the third adsorption heat exchanger (53) and
the first adsorption heat exchanger (21) to the inside of the room and also discharges
air that has passed through the fourth adsorption heat exchanger (55) and the second
adsorption heat exchanger (22) and the second air circulation state (a state of Fig. 11B
and Fig. 12A) in which the air passage (30) supplies air that has passed through the

fourth adsorption heat exchanger (55) and the second adsorption heat exchanger (22)

to the inside of the room and also discharges air that has passed through the third
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(30) isinthe first air circulation state. In this
state, outdoor air (QA) is gym dified when passing
through the third adsorption’heat exchanger (53) and
the first adsorption heat exchanger (21), and
supplied to the inside of the roomas supply air (SA).

At this tinme, roomair_ (RA). gives isture

adsagionblsat sxpbangsada3hand &b%é’g‘% SO E}ﬁartt %’IC%a{‘é@ (21) fo the
adsor pti on heat exchanger (55) and the second

outdsk@er pti on heat exchanger (22), and subsequently is
di scharged to the outdoors as exhaust air (EA). [01

] 451, _.
[0144] t D& thé BRncObf tHedirsecmmatiapef titel lommidi fyingoprIAT N showg in Fig.
operation shown in Fig. 11B, the col d/ hot water

14! &%%0‘1(%/53‘9%&6? chruit P0)SRGANAE ERttciddhonaktar circulation state, the
circulation state, the refrigerant circuit (50) is in

N S i i

cond air circulation

state. In this state, the oyt r.aLr i SOAY is humidified
(30 dsinths BEH AT %Iéq%ﬂa'iehrgﬁgﬁﬁtsﬁagk’f%ﬁ?ﬁl) %ltlglzorr;tlisor?m

heat exchanger (55) and the second ads { :
when phssing throegh theghind jagsaptipn ped et"&g?lrfeef 53 ?‘%F Ttk adsorption

roomas supply air (SA). At this tine, the roomlair SA). At
hedtRAChghgee (2 hpiastluaupplicd thehe mgidsr Hfethe TRABHAHEYRHGT (SA).

through the third adsorpti on heat exchanger (53),ang1
thit Rfind,i foSin 20 (RdSOEiPES aviktest tedehadrgebent 2ahen BAIES rough the

i scharged to the outdoors as exhaust air (EA) after.

d
fodgﬁﬁ SlorBior ReatldxBRarbr (48) dridrtht segmrdaddsorptinm hdag exchanger (22),
ehum di tyi ng operation shown in Fig. 12B, the

an&,g{ﬂgq/ﬁﬁﬁ%qﬂgﬁsg isc‘iﬁ%fg%ﬁitB el QtdbSrsial ekhguss efrqEA)col d/ hot

1on -~ state, the refrigerant circuit (50)
|55y DAt e, fecondyfelrLapt iGh ! hRfid SRk opedditbn shown in
o' 34t B BRRCEB {LbFP LR 4 Ha Tl A
circulation state. In thi t.at.e,.the out i f 06Ok culation
Figol s ectlinal Mok et PUIOF i PhBLg FRGoh Vel Dres
adsor pti on heat exchanger (53) and the first . .
saaehe peirgerirs aircaitdRingon s SpecRinPTaaAY B Ylgiphgate, and the
inside of the roomas supply air (SA). At this tjine d .
aift E@ssﬁ@@(ﬁ(ﬁi is iQRB} seempchiesitchintionsttBentn WhHsStaigs dietdoor air
through the fourth adsorption heat exchanger §5) and
(dﬁgeissﬁﬁﬂﬁ@ﬂ&ﬂ%'éﬁ?ﬂagﬂn@elﬁhtouﬁhehe foungte mdé@pyion dgat exchanger (35)
s_bsequently is discharged to the outdoors as exhaust
and tﬁle(s%'g‘z)nd adsorption heat exchanger (22), and is supplied to the inside of the
room as supply air (SA). At this time, the room air (RA) gives moisture to the
adsorbent when passing through the third adsorption heat exchanger (53) and the first
adsorption heat exchanger (21), and is discharged to the outdoors as exhaust air (EA)
after.
[0146] At the time of the first operation of the dehumidifying operation shown in
Fig. 12B, the cold/hot water circuit (10) is in the second cold/hot water circulation

state, the refrigerant circuit (50) is in the second refrigerant circulation state, and the

air passage (30) is in the first air circulation state. In this state, the outdoor air (OA)
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after. [0147] At the tine of the second operation of
the dehum di fyi ng operation shown in Fig. 12A, the
col d/ hot water circuit (10) 56s in the first col d/ hot
water circulation state, the refrigerant circuit (50)
isin the first refrigerant circulation state, and the
air 10 passage (30) is in the second air circulati ?g
is dehamidifipd whenpassing throvgleths third sdserprion degt exchanger (53) and the
dehum di fi ed when passing through the fourth
firsa ddsurptiow hedteatchangsh 42 H)e mnd 5Bpplasidto thhénside ohdhe room as supply
adsor pti on heat exchanger (22), and is supplied to the
air (8 de Af tHid inid Othe agons WP (BAYI recy3éy thehtadsdrbentt wien passing
the roomair (RA) recycles the adsorbent when passing

Y _ -
thré{%lo P‘Iﬂzh ol taHéJr?u&g q’l%‘g%k‘%%“gg‘?%%%@w kedopd) ad®Bfbtion heat

rst adsorption (21), and

CXC;%ggs%%it elg%lq I@\?osg%l%%g@]r gi(ﬂgéoh%lr%&f hoo H{edgﬁﬁﬁoﬁsasemﬂ% air (EA)

I S sevent
enbodi nent, since it is configured that the roomair
aftg’RA) is hunidified and dehunmidified by the use of the
adsorpti on heat exchangers (20) of the cold/ hot wate :
[0147 c At the Tme of s seeorid oparationpl hiedabamiditying pggptionfhown In
the 20 controller can be mniaturized conpared with
Figt N2 Ac oine eoitlihon atatdruicditt (F 0 tsrinrtbe fiwst qold/hotwateg cigulation state,
adsorption el enent and a heat punp apparatus. [0149] .
theMUTAOMARt c¥uit GORaS iinGths Wiitse hefifperarociendytidrestatgnand the air
the tirst operation and the second operation when the

pasjgﬁéfeglﬁ) hed tleoqdond ?ﬁr&chﬁﬁioﬁ%tﬁ& t ietHi9efard, $hé aii@dor air (OA)

decr easi ng e swtching frequency between the

is ﬁieg][ugﬁfl&ﬁezi;fav%rggas%gl?g Ehﬁgu eﬁ%nfé)u%? ét?ﬁgﬁﬁfoin%a%%h&n%@r (55) and

nside o e‘roomis snal
it becopes 57 ossible t erform an. oper.at i.
theSEERC a0 R B ARCTAGER 201D O B i O e room. s
energy efficiency [0150] Furthernore, since this .
SuplTR 1 () c ot Lshe, (19 TR i IFBSSL PG AARUENt when passing
exchangers (53, 55) of the refrigerant circuiit (50) in
thrawigh tthenthinl tadsoratiswr et oexcherger 53 xanhier Grst 2adsopption heat
of the cold/hot water circuit (10), dehumdification
exdiadger (21), and subsequently is discharged to the outdoors as exhaust air (EA)
after.
[0148] Also in this seventh embodiment, since it is configured that the room air
(RA) is humidified and dehumidified by the use of the adsorption heat exchangers (20)
of the cold/hot water circuit (10), the configuration can be simplified and the
controller can be miniaturized compared with the conventional humidity controller (1)
using an adsorption element and a heat pump apparatus.
[0149] Moreover, by increasing switching frequency between the first operation and
the second operation when the latent heat load of the inside of the room is large and by

decreasing the switching frequency between the first operation and the second

operation when the latent heat load of the inside of the room is small, it becomes
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hum di fication performance is inproved. [0151] Still
noreover, if assumng a humdity controller for
perform ng dehumdificati o’humi di fi cation onl y wWith
adsor pti on heat exchangers installed in the
refrigerant circuit, the circulating amount of
refrigerant of the refrl erant circuit (5Q0) 10 can

possidde o dgrfopmt Fneoresdiden ﬁhegrﬁ:af@a SpiBre b&#ﬁwscltféwa% @I}C&Pf’rtmemty
becones al so possible to attain | ow noise by using

and erergyrafficiaicyed conpressor (51). [0152] In the seventh
enbodi nent, either of the first adsorption heat

[018B haffiﬁﬂferrﬁaﬂe), sifde thie Kumidityadsnradler ofl) hesat the cédsogeion heat
(53) nay be disposed on the upper streamside of the

o BhigHE 38055 3 iy S, UG8 Cpsaimas, s gt gpcn b

o GERRREEE 2], IPAoP S ApESSpr kO B hEAAicaton nd

pent >> The hyumni dit ontrol ler (1) of an ei ghth
%ﬁa@twe@m&mwwmp@ yf'fg and Fig. 14 is another
exanpl e of the humdity controller of the se (f ond .
[018kbodi Stitht mageever2Gift paguming ey jhyenidy cepkpiler (fop) peforming
further installed. [0154] The heat exchanger of this
dehua idi fijeatianthumidifidatiof ®@)y withreslderptiondfeab axeliangersanstalled in the
exchanger that does not support an adsorbent on its

reffipéraae GiroBpase fcirealativig ablrint oefréfrigeramntof che eafrigefa@Oyircuit (50)
is a closed circuit for conducti ng a refrigerating

carf Y€1 &sed @l th% léle@érﬂﬂ? gm%oﬂﬁﬁédtgﬁfﬁ&gcorcﬁﬁg@glt Gebmasealsofpossible

a conpressor , third four- may 25 sel ector val ve

; expansi on
o ét? Pllo‘?élﬂ Sesoé' %”gg @%as sazl)é%? a| r l{ﬁeat exchanger (65)
t_hat connected seri
[0132? h[?lgﬁ? é?Yqﬂgle%ﬁPglgffF‘g eE 88#‘ grsprggso ioff ?Ag{}a&%ﬁﬁnger (21)
first air heat exchanger 5 and the seconﬂgal r d
or ghecthardadsorrgmp heat ﬁ#ﬁl@ﬁg%ﬁ (535 g1y o dlgpsed e ingr Siream side
heat change by heat exchange with the refrigerant
of {185 passage K¥0)r eid eigasranftthe secomidtadsempyion eat méqhaggc;rdﬁﬁ or the

direction of the refrigerant can be
fourth adsorption heat exchanger (55) may be disposed on the upper stream side of the

air passage (30).
[0153] <<Eighth Embodiment>>

The humidity controller (1) of an eighth embodiment shown in Fig. 13 and
Fig. 14 is another example of the humidity controller of the second embodiment such
that a refrigerant circuit (60) is further installed.
[0154] The heat exchanger of this refrigerant circuit (60) is made up of an air heat
exchanger that does not support an adsorbent on its surface. Specifically, the
refrigerant circuit (60) is a closed circuit for conducting a refrigerating cycle of
circulating a refrigerant, being composed of a compressor (61), a third four-way

selector valve (62), a first air heat exchanger (63), an expansion valve (64), and a
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reversed. The refrigerant circuit (60) is configured
to be switchable between the first refrigerant
circulation state (a state é8 Fig. 13A and Fig. 14A)
in which the first air heat exchanger (63) serves as
a condenser and the second air heat exchanger (65)
serves as an evaporator and the second refrigerant
secoid eir et excheingere(66) et are colnertey. setialy 10 Thng the dieat exchanger
14B) in which the second air heat exchanger (65)
of §8¢ YéIFigaRnf cizouid ¢s0yeis rafndt up b€ thd fisdt ahi hedteathanger (63) and the
exchanger (63) serves as an evaporator. [0156]

secRi GVIRTat ektRundbr ( Siﬁ K 3 cakSeLORd SHnsile heatlfange by heat
sw t chabl e bet ween first air circulation state (a
tate o 1 nd Fig. 14B) in which the air

ex 3@%6 8%&1 Egge)fng ‘ies air that has passed through the

dsorpti on heat and 15
(0135} *Hadhe BofBseAgLRTa o or EERHST Hutifor ﬂﬁhﬁofsf"é?%“t can be
al so d| scharges air that has gassed hro 'f%R Z? he fi
reversednd The seirigerash chewit (€0)dh4&RGEENIESSY bafyiChable debifen the Tirst
air heat exchanger (65) and the second air
refriperant eircwlatisn atate (@swotaotFig. 1Ay and Tz abth Fing whichaghe first air
in which the air passage (30) supplies air that has
hed?as&@B6hden r(ﬁgy Reivae aser ebfdensets andithoReduadt aieXehanrgeanger (65)
(22) andt e second air heat exchanger (65) to the

ser'v@ssésd lp%PatInhsnd AR5l RS LerdhbGiRaNaRm dhte (hRafte bABig. 13B

passe the first adsorption heat exchanger

anc{ ﬁg t]]%@ 1ﬁi‘ é s&'ohd Q@ﬁeaﬁ?&@%@ﬁ ééﬁ@eng{s%q Lorfdenser and

I TSt opera I fying
eration sh the cpl d/ hot water
thegfist B DR R RSN VoS3 AR PR B ot e
circulation state, the refrigerant circ

[0k56¢ f¥lpzroverrthe gé Bemsags () iarqokasted: © & ‘Pﬁ%blss*iﬂween the

passage 25 (30) is in the first air circulation stat

firdtrait hireulation etato(a slets oBFiz. (134) and Figynidd)fipaghish thmgnpassage
passi ng through the first adsorption heat exchanger

(30) 2Lpplissihis ahatenis | pasies] theatghdtheviisnagrasstiongheat resalydngen €21) and
first air heat exchanger (63), and is supplied to the

thel fissk A6 fat ekEANESOMH33 To SMPMsideddf theIAPm Aid 4lb lischamges air that
roomair (RA) gives noisture to the adsorbent when .

haspggs)% rgﬁgt ggg‘ssetcﬁﬁd %S&Q'BQ RAsar flchpPg2d) MENRNE@EHNd air heat

eat e refrigerant when passing

exct:hl?arngexg& I?a%d%ﬁec ggc%nalau 9| %’Hlat%&? Qt%&g&rstétg@f’F@nbe and Fig. 14A)

in which the air passage (30) supplies air that has passed through the second
adsorption heat exchanger (22) and the second air heat exchanger (65) to the inside of
the room and also discharges air that has passed through the first adsorption heat
exchanger (21) and the first air heat exchanger (63).

[0157] At the time of the first operation of the humidifying operation shown in Fig.
13A, the cold/hot water circuit (10) is in the first cold/hot water circulation state, the
refrigerant circuit (60) is in the first refrigerant circulation state, and the air passage

(30) is in the first air circulation state. In this state, outdoor air (OA) is humidified
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subsequently is discharged to the outdoors as exhaust
air (EA). [0158] At the tine of the second operation
of the hum di fying operatioﬁ9shomn in Fig. 13B, the
cold/hot water circuit (10) is in the second col d/ hot
water circulation state, the refrigerant circuit (60)
is in the second refrigerant circulation state, and .
wheninassiog dhiough ke fiest (9e9rptieniheat eehanrges {d1hsubsequently is heated
circulation state. In this state, the outdoor air o
whefi@Apsing thuonighlithié fickt wivelreap asstiangert (63hagid is luppléssoiedthe inside of
adsor pti on heat exchanger (22), subsequently is
the he@hess Wiy RASSSAY t A abightiinbe re@n aiid (RA) dieed moisture to the
exchanger (65), and is supplied to the inside of the

ads{r&%‘f' ‘3’?3@&%6’%{% flrbufirMe sélont MdBolphiBR hebt' BxEHABEA(22), radiates

ture"to the adsorbent when passing

fhrough.the first adse [ t
neaf ( Pitheg eap VBt AESP I OHLAR s B AR S okmbe (65), and
the first air heat = exchanger 3 an ubsequent |y
subjequgILE raligRtaras oHbe Suiea0n & aoaut AT S h T (Ea) .
0159] At the time of the first otger ation of the ., )
[012fdhuAt dhe Jimegoloer secpimh oppiianof thehymidiyng; eperation shown in
cold/hot water circuit (10) is in the second col d/ hot _
Fig W3Ry thei caldihat ivarter sitatie(1®)hie inghe isgenrancoldihog uyatey sipyulation
is in the second refrigerant circulation state, and

staté,NBle 20fritickarRasRaBA60PD) inl thei RedhPrefiigdtnttitculation state, and the
circulation state. In this state, the outdoor air (OA)

air h&sggé‘@q'sfihQH?\g@ dP&$ FiRkdiAidnowah, f i $ilis aEROr el Atdoor air

eat e anger subsequently is cool ed when

PEVFGFNEIID b B BB BB A s o),

e room supply air
SA). At this tinme, the roomair (RA), te | e

subsaukitioin hoatn WS s e AQTRR s iroobd s cBF e (69), and

~ heat exchanger 25 (22), cools the rgfiiggia@% when .

is spppligdnt thisripign offike seRmB s APPLhEA(SAkchahdRiS tpe,) theggom air
and subsequently is discharged to the outdoors as i

(RA9xgimes modstnre( @AYhe 4d30B@Nt athenmastingshrepgk e Sisgiodgorption heat
operation of the dehum difying operation shown in

exclarger {21, ridigtes bkat/ toahe vafr@erant mdishtpaédng througln therBrst air heat
first cold/hot water circul ation state, the

exchédel 963)284d Subseqihdntly8O Midchargad kd enef dutddors @ exigarsanit (EA).
circulation staté, and the air 5 passage (30) is in

[Olgél]]e AGGROGinAl g&?ﬂer Bt PRicH 8 fhe ddhublitFyRigdégoratidif shown in
out door air (QA)

Fig. 14B, the cold/hot water circuit (10) is in the second cold/hot water circulation
state, the refrigerant circuit (60) is in the second refrigerant circulation state, and the
air passage (30) is in the first air circulation state. In this state, the outdoor air (OA)
is dehumidified when passing through first adsorption heat exchanger (21),
subsequently is cooled when passing through the first air heat exchanger (63), and is

supplied to the inside of the room as supply air (SA). At this time, the room air (RA)

recycles the adsorbent when passing through the second adsorption heat exchanger

(22), cools the refrigerant when passing through the second air heat exchanger (65),
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is dehum di fi ed when passing through the second
adsor pti on heat exchanger (%5), subsequently is
cool ed when passing through®the second air heat
exchanger (65), and is supplied to the inside of the
roomas supply air (SA). At this tinme, the roomair
(RA) recycles. the adsorbent when ssi n ough the
andfﬁ“ﬂ’§?‘l“§8ék§|’%)@‘i561??fﬁi‘§gi° %ﬁ@ﬁéﬂ?g& a3 T ,f@%@-s t he
refrigerant when passing through the first air heat .
[016RF havidhe tigBa)f thasecons opsasfirened thedehumidifgng ogeragopshown in
outdoors as exhaust air (EA). [0161] Also in the _
Figeil gAt theestiddéibtremter ciicnit €19 isiis tho fifitpotdhot water eirgulation state,
roomair (RA) is humdified and dehum dified by the
theul%%igéraﬁthsir&mqu iPin hBatfieK ¢bfpernt diRWatithn stateg and the air
cold/7hot water circuit (10), the configuration can be

pas%%%;&g@rﬂiése% @E%tekm SRRt Rlatioh stade.Camh s Safd, ﬁiélélhtaﬁélrlair (0A)

e conventional humdity controller (1)

is g%bgﬁgﬁ'{}éi %‘{ﬁ%ﬁr t&ﬁ&@%@ﬁ?{h{g@@eﬁﬁ@? gigg)rﬁg%gﬁtéeat exchanger (22),

switching frequency between the first operation, and
substsead G GO0l SETORASHRE L AHER (E SREOTHGA PERL T hpH469), and

inside of the roomis large, and by decreasing th .

is sppliehito ghe insifeericiperopmeahsunpdy Al )opeﬁ‘tati‘ilsoﬁm&ng‘e room air
the second 20 operation when, conversely, the |atent

(RApsaicytleathd sdsoripdrit whien fassiogebropgk shéfiesttadsonpéipn deat efehanger
operation that excels in the bal ance between i ndoor

(213ESY1$ Yheddfhi £18AOWhere bhdsei eeyugh (hdaabt sixeat éxchanger (63), and
nbodi ment >> The hum dity controller (1) of a ninth

S“"gg@%&i@% Hlsﬁﬂﬁg@d ke Artddors a9 dxieiudt air 2BAI6 is an

suc at an auxiliary heat exchanger (70) is

(545 b K LEER, RAARBE 5oLl Aol e seEoRdae (k)

exchanger
. 1S equippe ith a.first passa (7 t hr ough '

s hmpiaited Bod gtridined bE b8 T5e BESud fomiaM RRFGSHbdbis <o) of
whi ch second air flows, and is confi %ur,ed .g(% | et hhe troll
theagald/hpbiatey cifsuisudh).tthe cppFigerahan £apdeSPTPlighg anfdhgcpntroller

5 flowing through the second passage (72) conduct a i
cart be alintatarizedxaivaprged wvithatheeqesipitional humidity controller (1) using an
adsorption element and a heat pump apparatus.
[0162] Moreover, by increasing the switching frequency between the first operation
and the second operation when the latent heat load of the inside of the room is large,
and by decreasing the switching frequency between the first operation and the second
operation when, conversely, the latent heat load is small, it becomes possible to
perform an operation that excels in the balance between indoor amenity and energy
efficiency.
[0163] <<Ninth Embodiment>>

The humidity controller (1) of a ninth embodiment shown in Fig. 15 and Fig.

16 is an example such that an auxiliary heat exchanger (70) is further installed in the
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heat exchange. That is, the auxiliary heat exchanger
(70) is made up of a total heat exchanger or a
sensi bl e heat exchanger. [0$85] Moreover, the air
passage (30) is configured to be sw tchabl e between
the first air circulation state (a state of Fig. 15A
Fiq?. 16B) in which the air passage (30) 10 supplies
corgioller hitherrgsophembadimenbugh the first passage (71) of
the auxiliary heat exchanger (70) and the first
[018d50rTHel auxilient heatcerhgager( ) mnekuppal dvitic hafigdspashage (71)
t hat has passed through the second passage (72) of the
thréubH Whddly fikgadir hangeh {e€ond pasdgth@2yekngh which second air
adsor pti on heat exchanger (22) to the outdoors and the
C ' ' hatd08; i | the air
o RS RN AP fig iR BN Re (R Al athast YRURIA
air that .has passed thro e 0 feonat
fofiie v B FHEDE PotshendngLr (RS Sakip RE° Bonde b Alsensible
adsorption_heat exchanger (22) to the jnside of th
heat s¥phangs albet & &%Wg@%l‘ya{fﬁat Fﬁ%hanﬁafsdd’3§§ é‘badt%h‘fpoﬂgﬁ total heat
the first passage (71) of the auxiliary heat
exdropgergarsepFidle berd ex¢hanger st adsor pti on heat exchanger
(21) to the outdoors. 20 [0166] At the tinme of the
[01i65] stMogewar, ithe airf paseagen (A6) dis fopnfiguredetoabs switshavlp bietween the
Fig. 15A, the cold/hot water circuit (10) is in the
firdt iaiStir&htidh Sato\Ql Rite GTTGR] BSA OPigs 188§ imnvhicli tie aik passage (30)
passage (30) is Iin the first air circulation state. In

sudpleS 4t QB%hk\?ny%g%ﬁf f’}gé\}ilé]kp%e flrst %ﬁ?staggl @ayi gt flieeduBYiary heat

oom al r g through the auxiliary heat
xchan 7,0, U . i.S i difj disch .
ex %%?fngﬁ'? t‘?&’gu%fﬁ fﬁﬁ%ﬁ?ﬁ#ﬁ‘{f&g g%tr% ?‘g}ﬁg‘lis“ﬁza"’yﬁ Sg[(isé a}lsé:e?rges ar
1), and js supplied to the insid f the ropm.as
thad b Py i thiosrh b seeesd paspaze (i OF ¢t apRBafo i Bgpanger (70)
heat s/ hum di fies the outdoor aijr (OA}1 when fl ow nt% d ai
and [tho setendnedseuntion heat eiehangsicRahderthe ayfdogs \aad the second air
moi sture to the adsorbent when passing thr oulglh t he
cirsdetiom sgeds dp ptatorofhEigt 16Bc hahdiég. 164) in aprich the air passage (30)
subsequently is discharged to the outdoors as exhaust
suptiies (dA\)that5hdsOp45é¢d Mirotiple the necafd phwagedd2idopke atkidiary heat
of the hum difying operation shown in
exchanger (70) and the second adsorption heat exchanger (22) to the inside of the
room and also discharges air that has passed through the first passage (71) of the
auxiliary heat exchanger (70) and the first adsorption heat exchanger (21) to the
outdoors.
[0166] At the time of the first operation of the humidifying operation shown in Fig.
15A, the cold/hot water circuit (10) is in the first cold/hot water circulation state and
the air passage (30) is in the first air circulation state. In this state, outdoor air (OA)
is heated/humidified by room air (RA) when flowing through the auxiliary heat

exchanger (70), subsequently is humidified when passing through the first adsorption

heat exchanger (21), and is supplied to the inside of the room as supply air (SA). At
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Fig. 15B, the cold/hot water circuit (10) is in the

second col d/ hot water circulation state and the air

passage (30) is in the secofd air circulation state.

In this state, the outdoor air (OA) is

heat ed/ hum di fi ed when flow ng through the auxiliary

heat exchanger (70), subsequently is humdified when
thisptisei nbe rbemuain R b@é@’h@lmldlﬁaﬁjé%? PutdeeT g (OA) when flowing

exchanger (22), and is supplied to the inside of the
thrdu@BMRsS askifiphy heitr exdhSAger (10)t lgiwest invistutehty thromdsérbent when

(RA) heats/humdifies the outdoor air (OA) when

pasbin@ MHISu g R4 R ME aBsbtblibmMDeah @XCh AR aRQRr afd Gubsequently is
gives noisture to the adsorbent when passing through

dlséhgg%é‘d tros'th %gﬁﬂ) pstécf.o hﬁﬁﬁtalﬁ anger (21), and

uen ar%ed t he out d?ors as exhaust
8 A
b e 1 Sl Ay PR v

cold/ hot water circuijt :é Jw)d the s(g coI dée lati
Fignd£Br the celd/hati Bafer sirgy 15¢ ’ﬁ‘et i FECPRS SQYEROL WBYT céfcua“’“
inthe first air circulation state. In thls st at e,
state nddbe adi passayy) (303 is dothedyegend, mrdquuaeajw@ystme ﬂ%éms State the
air (RA) when flow ng through the auxiliary heat
outé¥@halig€DA( 783) hestedrhenidifitd ywhen dédwimigditirpegh whe rauxiliary heat
passi ng through 20 the first adsorption heat exchanger
excﬁgﬂger 6, '§ub%b'@t[8n'tl9d i$ QndnhiQifid¥s i wigerofpakigg r hoougts the second
supply aifr (SA). At "'this time, the roomair (RA

ads?ﬂa‘ﬂo%l lﬁeeali:] oI %Ellefzaﬁ’yﬁheatsqg fedPld the(lﬁl@ie wheR fdogadSupply air

roug he au c anger (70), recycles

t.he ent . when pas
(SAe ST AT 4be “4ndh >BLADHHSRYB S (BECAr s 0A) when
di scharged to the doors.as ex st. a
flopmestyoReh thio apxiianoett Wélé%%ﬁ’iafj’@ge%%? it H’e%“" adsorbent
dehum di fying operation shown in 63 Fig. _16A, ¢th .
wheto lpd#sing t h tge st edserprjor beqtrﬁwénsqrr@i) c%}ddﬁ‘ﬁﬁﬁquenﬂy 18
water circulation state and the air passage (30) is
disthurgdbtcsthe omtid arirs acexipubtatii ghAst ate. In this state,
the outdoor air (QA) is cool ed/ dehum dified by the .
[0168PM A the(RAr ofhe firkovpargtidom od ulyh dehimeidifyig bpematineathown in
exchanger (70), subsequently is dehumdified when

PP RS B DB I g s st
state and the air passages (30) is in the first air circulation state. In this state, the
outdoor air (OA) is cooled/dehumidified by the room air (RA) when flowing through
the auxiliary heat exchanger (70), subsequently is dehumidified when passing through
the first adsorption heat exchanger (21),7and is supplied to the inside of the room as
supply air (SA). At this time, the room air (RA) cools/dehumidifies the outdoor air
(OA) when flowing through the auxiliary heat exchanger (70), recycles the adsorbent
when passing through the second adsorption heat exchanger (21), and subsequently is

discharged to the outdoors as exhaust air (EA).

[0169] At the time of the second operation of the dehumidifying operation shown in
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supply air (SA). At this time, the roomair (RA)
cool s/dehum difies the outdoor air (OA when flow ng
t hrough the auxiliary heat @&2changer (70), recycles
t he adsorbent when passing through the first
adsor pti on heat exchanger (22), and subsequently is
di scharged to the outdoors as exhaust air (EA). 10 _
Fig] 06&0theAtcdd/hion wakdrscirviurtt (i 0k ibiadiherdirst calilihoe waterj drculation state
configured that the roomair (RA) is humdified and

andlehwiairdpdssect p30) heinisiee eécondeaiaddmupdticonstagat In this state, the
exchangers (20) of the cold/hot water circuit (10),

outhb&r £P7 !A%HE 2bbRA/RROMRE 8 BR! thé ir86madne (RAF vaRAtIlOing through
can be mniaturized conpared”™with the conventiona

hum. di t ontroller [ ; - P

the Gk b f R ehabacE (700 eyl R ARRf A bR FRSing through
i ncreasjng the swtcghin uency between,the.fir

thecﬁﬁ%?rgf *ArpUTchah sx@@es%o&éié‘anﬁef%ﬁprﬁﬁﬁoﬁh% likigefifthe room as
heat | oad of the inside of the roomis |arge,.. and bX .

suppdic pisdSidg ¥¥iehisimenibsgopredinéRéy) el myi fiiep the putdoor air
operation and the second operation when, conversely,

(OAhevheatfenwinpahtovighabe asxidipe heatiaxchangsméE0)p oenyiclasghe gdsorbent
perform an operation that excels in the bal ance

Wh@l@tf\é@ﬁﬂg ithdgh thedhst ydsansti@naesgyexchngdrf (22),eamy subsequently is
[0172] Furthernore, it becones possible for this

disBauTb el toythe QRiktdré 8¢ %)éhg?hst_téar tARin inprovenent of

dehum dification an um dification performance and/ or
A i i ' TRRESt id hf PR room air (RA

101785 f o 1 s 3y A REREAY, TRIE T i fRrTARENE room air (RA)
. gcontroller (1) of. nth enbodiyrent is.64, appli
is Smigifed aec Stbordigified 87 ube BEROT o5 Rarorpue peRaRehiiidf e of

heat processing_ type . that _sinultanequsl, r.ocesse
thegeehBl oka AircHCD bt BAEOREENTAEPN CAE HeufRBLeRang the controller

plurality of roonms, such as of an office building and
cambotielaturized cuniretk waily the enventionad hamiditsgogntraler (1) using an

configured to be sw tchabl e between a dehum di fyi ng
adsongti@Deleinegt apks Atdtgrunimapdpasatnsrer and a heating and

hum di fying operation in winter. This outside air
[01ANt 'Mbreover, by increasing the switching frequency between the first operation
and the second operation when the latent heat load of the inside of the room is large,
and by decreasing the switching frequency between the first operation and the second
operation when, conversely, the latent heat load is small, it becomes possible to
perform an operation that excels in the balance between indoor amenity and energy
efficiency.
[0172] Furthermore, it becomes possible for this humidity controller (1) to attain
improvement of dehumidification and humidification performance and/or ceoling and
heating performance.

[0173] <<Tenth Embodiment>>

As shown in Fig. 18, the humidity controller (1) of a tenth embodiment is
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system has a first heat source circuit (81) and a
second heat source circuit (82) serving as a cold/ hot
wat er heat source of the cobd/ hot water circuit (10).
[0174] The first heat source circuit (81) connects
with the cold/hot water circuit (10) of the humdity
controller (1) through a first connecting pipe (83)
apphind ta seeuside ali0cemnmeysieny (§)pef the4ptal datenebeal mpedssig type
refrigerator (90), described | ater, thereby
thaCAsltahedusROpRycedses sdritle hefadnd lafennditatrof th fresideargf agplurality
boiler (95) and a plurality of air conditioners (96,

of 108ms, shchEof Qﬁ‘ rb?ﬁg@guﬂﬂ‘mgad'nﬂli gbtet t Thé Batsidd sit cogAbl system
source circuit (81 he~boiler (95) is nmade up of a

(802 bquoqvﬁl cf go !Eeggwngéa%tfe 8 thelgS ap lﬁhﬁllaﬂ%n fand! crool1n1g ogeratlon in
e 5 e AT AL o AR ot i cn

each room Furthernore, the first heat source. cir t .
systesn fias s fipstdeatienired eircuit {lngnd grsceentihory SABRCE CIS ! (gi) serving
the first heat source circuit (81) by pressure and a
as stoit Aok fvavalheat fomrcecdithgicnl/lotfwater gattit (189. wat er
flowi ng through this first heat source circuit (81)

[0161] | aerfati Bt 9burkd @irpuifp81)asdeintdie vatiitheabid/iad water sircuit (10)
omtted). 20 [0175] The second heat source circuit

of (1%211%&%556%5&&911&‘“ *)hﬁlrS@%}{j/ AhftstWedrRiechd Gipd (8%)180d of second

Ity contr | er ) through a third connecting

f d .
o Byl A D AR g@eéﬁﬁ%&w% . therey
t hereby constitut circyl ation

congh PR Cirg %u%ﬂ%hd&ﬁ@é PrEQVeEr, ra ]ter ?Si%%d a Splurah‘[y of air
corl%gtgq?liqugg ?ﬁblﬁgr pxa[g'%l)closlgecggctl ngﬁr(p:@%l:,\!gggtt oggst é\éﬂas?gluéce gircuit (81).

cooling water that flows through the second heat
The dwilee (85) isimade tp (&2 by water hailen. f Eenh 2ff the, physality of air
shown. Furthernore, the second heat source <circuit

cord@29ndrs (P6]WEHNPAs wiatih wp fuhp tivorpipetati ngil waitdypoeir ehditioner,
the second heat source circuit (82) by pressure and a

ancl3 i‘kuﬁls&ﬁlfed ol ¥ RraflofurabaRgiceding Surfive RAdide efichvedogt.  Furthermore,
ow ng through this second heat source circuit (82).

the5ﬁll[sP ilugaq souﬁ% it q@qs o ovfcﬂg)witﬁ ariﬁgﬁp Yox ééﬁldi“ga\‘vaﬂe? out of the

a water-cool ed c

first heat source circuit (81) by pressure and a shut-off valve for changing a flow path
of water flowing through this first heat source circuit (81) (illustration of the pump
and the shut-off valve is omitted).

[0175] The second heat source circuit (82) connects with the cold/hot water circuit
(10) of the humidity controtler (1) through a third connecting pipe (835) and a fourth
connecting pipe (86), and at the same time connects with the refrigerator (90), thereby
constituting a circulation path of water. Moreover, the second heat source circuit
(82) is connected in parallel with a cooling tower (97). The cooling tower (97} is

configured to be capable of cooling water that flows through the second heat source
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This refrigerator (90) is equipped with a refrigerant
circuit (91) that is filled with a refrigerant and
operates a refrigerating cyébe. The refrigerant
circuit (91) is provided wth a cooler (92), a
conpressor (93), a condenser (94), and an expansi on
val ve, not shown. 10 [0177] Al though the cooler (92)

cirdust (Sabestcblofvnhiean acfenhaoighpwnof Furthermesgniiiessecenbheat source
shell and tube type, it may be made up of any heat

c1r(ﬁ?ﬁC{'82? 4§ Eguippe KvithSa puiipafoe sbedihg veatehautgsi the gebmrd heat source
than the above heat exchanger. This cooler (92) is

cir¢ e?{&g %?gﬁests Lfhd 5 Rire v Qifve T8t hdnkalSe AbwIRENBE Watdieflowing

omnng rough t he refrlgerant circuit
r flo h the first heat source
thré‘?é@}ﬁse(:g éﬁe%lsPH%lﬁd;% iunég condenser (94) i s made
a pair and tub pe a han [ Sai.: .
(011781 7 rsgbBigersipr s mitr abtatovhbye GaTiihe & ST er v
kind of heat exchangers. This condenser

Thisonfrigaraied (90) eeqaprad withfa FdagernbAYFE S(%)t abis fifled with a

refrigerant flowing through the refrigerant circuit
reffi§dhnamstl pdrates blrefiigeeatiny ouelh tPlee wétigerdnhesauis) éeprovided
circuit (82). 20 [0178] Al though the hum dity

withONESSIE! 892)( 4 koffprésaer (931 A condadentdd), and sn espdrisgur ealve, not
as a ventilation-fan type humdity controller (1), as
t he above-nentioned humdity controller (1) of the
second enbodi nent, it differs fromthe hundity

S tfot bxample, th
053RS LR TR g i
ach. rqom and on her hand.proce
shell and, Ot§ YPEol ey pPe e ‘I']h o? RRY Ihﬁg’ﬁ G aﬁée g’f gl.{cﬁl as a ghate heat
roomto the outdoors. [0179] I Vi erati
exchageerl, oHer Aran e bav el hp@}, G YIREF at ng% ge%a@ﬁ)sﬁtqoﬂ gured to be
and hum difying operation of the outside air contro
capmpixt efih¢a80janser Whivotentthe réfoigeuint Jlovong typpeh theyeliggerant circuit
the tenth enbodinent is applied will be described
(OBehaivwde] 0586k (tEawghnheafitkt dehtisodicey cingnib{8at i Although the
condenser (94) is made up of a pair of shell and tube type heat exchangers, it is not
limited to this but may be made up of any kind of heat exchangers. This condenser
(94) is configured to be capable of heat transfer between the refrigerant flowing
through the refrigerant circuit (91) and water flowing through the second heat source
circuit (82).
[0178] Although the humidity controller (1) of the tenth embodiment 2 is configured
as a ventilation-fan type humidity controller (1), as in the above-mentioned humidity
controller (1) of the second embodiment, it differs from the humidity controller (1) of
the second embodiment in that it supplies processed outdoor air (OA) to the inside of

each room, and on the other hand processes and discharges room air (RA) in the inside

of the each room to the outdoors.
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At the time of cooling and dehum difying operation,

the refrigerator (90) is in _an operating state,

whereas the boiler (95) is %8 a halt state. Mor eover ,

a punp which is not shown is operated and a shut-off

val ve which is not shown is switched over, so that

the flows of water of the first and second heat source
[01ZP} cui P Vipg PPediongr e 10 changed as shown in Fig. 109.

Accordingly, the first heat source circuit (81) serves . .

as aAcobaingeand sdaluobdifpingsopgptiemgndop dhegdipgr and duaydifying

by the cooler (92) of the refrigerator (90) to the
ope@lict Bpihevnkgde aircduirbl §y%6m (8) tohehioh tisr hinaitity ¢dwéroller (1) of

second heat source circuit (82) serves as a hot heat

the SO CEnHddim SRR hyb el Kol b¥atLribeeakRAv.bY heat
radi ated fromthe condenser (94) of the refrigerator

SR NS
e ARULC b B o R Rk Mg om i

~of the refrigerant cjrcuit 291),. JAs a resul t;:Mlche

in properatingitatg, whetsagithe beiles €25 ipdae hapgidte Mopgaver. 2 pump
(81) is deprived of evaporation heat of the . .

whiadf 15i me rshnwnais dpesatedhand eodiveeff p0va whieh innot shovinteswitched
(cold water) cooled by the cooler (92) is sent to the

ovéi ko 110t flowsef svat@6f tB6 first.and sEemtl lodat stwercaicircuits (81, 82) are
conditioners (96, 96,...) blows air cooled by the

chdn2ed MRE&KN iNFR: 10e | AgbeBngly, BRCHsE R&MsobftercalYit (81) serves as
cooling the inside of the eac room The rest of the

a fﬁé d}cl:o fj uéfeo%le dsu?}ﬁle{nﬁ% off l(vg%[ei( Lb1ddS bgURR! LE8eF Q92) of the

wat e uit ) through”the first

refgbggﬁ%?q%;@@? t$ : tﬁ% cﬁgd}euﬁtr %’%ﬁk Oc%r%éits@btn SSHE%’P ecét%%?@%d, the second

circuit 67. (82) flows intg the condenser. (94 this
heafesoRFCeGAcE?) Remes éi@ﬂ%%@%%ﬁ% SUPB}YSI?%QP%WP{CBP“W by
the refrigerant circuit (91). As a result, the water
hest| radiatesl fiono theh condensere(ddd ditbatreBigarater 99)cin the egds/hot water
is heated by being given the condensed heat of the
circwit (1gerant. A part of the water (hot water) heated by
the condenser (94) is sent to 5 the cooling tower

[01837) _-s;iemiﬂdaﬂ?,c Qe NGateP \iRFwifQ throukRathe dirsc heatgsouree circuit (81)
carried out from
flows into the cooler (92), this water conducts heat exchange with the refrigerant of
the refrigerant circuit (91). As a result, the water flowing through the first heat
source circuit (81) is deprived of evaporation heat of the refrigerant and is thus cooled.
A part of the water (cold water) cooled by the cooler (92) is sent to the air
conditioners (96, 96,...). Each of the air conditioners (96, 96,...) blows air cooled by
the cold water into the inside of each room, thereby cooling the inside of the each
room. The rest of the cold water cooled by the cooler (92) is supplied to the cold/hot

water circuit (10) through the first connecting pipe (83).

[0182] On the other hand, when water flowing through the second heat source circuit
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the hot water into air. On the other hand, the rest of
the hot water heated by the_,condenser (94) is
supplied to the col d/ hot ma?er circuit (10) through
the third connecting pipe (85). [0183] As in the
second enbodi nent descri bed above, the col d/ hot water

oS BRI Ay e sl i e

Specifically, at the tjne of the flrst 0 at

refrigerant cﬁdbmr@f‘é@era@t hrauit S B hohS & Jesadl the MRl ﬂ )‘%c‘gm“gh the
fromthe first heat source circuit (81) passes thr oug

secotte heatr sturceadisowipt(9nishleated ki Hietrg £1veR1the conderssd] %ﬂat of the
the adsorbent of this first adsorption heat exchanger

refigekint. SUDEAUATthE Wwatéhéhot ovalemdiceteditsy thet mdedsetrc{%hes sent to
second connecting 15 pipe (84) of the first heat

the %85(119% (fv\ré'r%'?f (Bilthe JMBIRLEWer (W? et discBangplik edrried out from

d/ hot”water circurt (10) fromthe second heat

the}(&) zﬁel bAi§ Wid (ég)thp%ﬁ‘?e‘?slza?gr %éghs Re the %PW%ter heated by the

on héat exchanger heats t he

dsorb this s d ptlon h
condonstr GbsBazuRRieg: & HEE RS RaL v fo e, (U PESRR, the third
fourth connecting pipe (86) of the second heat source
congieting pipe€8y): 20 [0184] In this occasion, the first
adsorption heat exchanger (21) dehuni di fies and coo
[018BF dutiidbe seond (e@iodinTput deserpadrbiovedths el ¥bel \éateéFcht (10)
is supplied to the inside of each roomas supply air
corld9&s - thOfirithpepitivaroftRipd4B |andttlmesesenabngexadsmoéﬁ“‘mrﬂﬁqé]é@mately
exchanger (22), the roomair (RA) fromthe inside of

SpRAGIO AN tHEAmE RE WL Ghrst bperafiosotdldnivaet stipplisk twnike cold/hot
adsor ption heat exchanger (22). The air used for

watdf i by ?L gﬂﬂhﬁ§mr BRY HrdtNBedt hs%uﬁ%sgfr@ﬁ'ﬂt 89§ pabessequpth the first

adsorp eat exchanger is discharged to 68

adsHHHbon gea ?q%éh?qsgﬁg uf’a%ng%ools( E@) adst)gjje?l?]of %stlfﬁﬁt Qﬁﬁﬁfnion heat

second operation

supplied to_ the co ter circuit
exhphERT (dh  SBRAGUSTEID & wo{@mﬂeﬁdégs@ﬂe# S %ﬁ%‘ma Mo
second adsorption heat exc and cool s t % d to th
pipad8d) loéhe Sirstt heiag SQ’é‘@éerrCS“a@gbr p %?P‘ﬁéab"‘e&'é‘r‘?éﬁﬁ%? 1ed to the

(22). Subsequently, the cold water is returned to the
cold/hot water circuit (10) from the second heat source circuit (82) passes through the

second adsorption heat exchanger (22), and heats the adsorbent of this second
adsorption heat exchanger (22). Subsequently, the hot water is returned to the fourth
connecting pipe (86) of the second heat source circuit (82).

[0184] In this occasion, the first adsorption heat exchanger (21) dehumidifies and
cools the outaoor air (OA). The dehumidified and cooled air is supplied to the inside
of each room as supply air (SA). On the other hand, in the second adsorption heat
exchanger (22), the room air (RA) from the inside of each room heat recycles the
adsorbent of the second adsorption heat exchanger (22). The air used for heating and

recycling the adsorbent of the second adsorption heat exchanger (22) is discharged to
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second connecting pipe (84) of the first heat source
circuit (81). Moreover, hot6 ter supplied to the
col d/ hot water circuit (10) “fromthe second heat
source circuit (82) passes through the first
adsorption heat exchanger (21), and heats the
adsorbent of thi.s Airst adsor pti on heat exchanger
the oyidoorspy, AT (At he hot water is returned to the
10 fourth connecting_ pipe (86) of the second Peat lied t
[01851ir & tierathgrthapdat the dimwsql tha serAnd QREEAHMp O!d; Water supplied to
second adsorption heat exchanger (22) dehum difies and
the cohl/Bott Wate naitrclio (1M ifrong %) firsT heatceohtngicancnitd§1hpasses through the
cooled air is supplied to the inside of the each room
sec@8d SAMRPIptiodl hedtSO\chaBBert KE2)0td1elr chalsdthei adddiberfti pStthis second
adsorption heat exchanger (21), the roomair (RA)

adstBﬁH{Hnt Reat E‘;@éh‘iﬁg&{ gdj.e &RB6EFueRy, haRt Solanfafc@CiCleasndd to the
e

adsorbent o e'first adsorption heat exchanger
21). The air_u ' : i n
sechf bpmitfind et % of Be AEERLARouRRTLERYSL, SMEMO Vs fot water
i s, di schar to the.outd as .exhaust, air, T
supplie 1p rEald e HALE G 90 TS g AbTiow P R, Frguit (52
of heating and hum di fying operatign tngg_1 r ef Eli ggr abor £ thi
passgothrough the firspgisprtionsheat exchangerd2d hang diepisythe gdgorpent of this
in an operating state. Mreover, a punp which is not
firss adsarphiegihest exchaegap@int eBubsequentlsh the &Pt Wataryis rofyregs to the
Is not shown is switched over, so that flows of water
fourth don@eétikShipaisssefaha dedvadthesnsoutes drawsu{8ey. (81, 82)
are changed as shown in Fig. 20. Accordingly, the

[018%1 Stin IR £ AhE sEcomiitadsSblio Seksxohinget (B} détpatidifies and
source for supplying hot water heated by the boiler

cocg? a)é:r&.ﬁg{)]%,eaif Edgﬂé hoﬁ"h@ﬁﬁl‘ﬁﬁﬁﬁﬁﬁ&i W&éoléé—_@i)r-is g%ptli%ﬁ to the inside

‘econd heat source circuit ( serves
s a 9 cold heat saurce r..SURRL Vi tion heat

of iR heh T8y e80! PG Lo T Uh e 1448, GRS Bsorpion hes

water circuit (10). J0188] Speci.fically, when ter
exqapgFTg11-Hhe @W@H&éﬂ}é?mﬁgﬁﬂnsééﬁ?ﬁ@eﬁa% fifqin (16315 and recycles

flows into the boiler (95), this water_ is heated b .
thet ardsobluint of theSrst adspeptionoheat rxchanest (21 ( Hohe aigtuspd for heating

heated by the boiler (95) is sent to the air o
and egtling ter &isofent O6the. firkt adsaggtion heat exchanger (21) is discharged to
the outdoors as exhaust air (EA).
[0187] (Heating and humidifying operation)

At the time of heating and humidifying operation, the refrigerator (90) is in a
halt state, while the boiler (95) is in an operating state. Moreover, a pump which is
not shown begins to be operated and a shut-off valve which is not shown is switched
over, so that flows of water in the first and second heat source circuits (81, 82) are
changed as shown in Fig. 20.  Accordingly, the first heat source circuit (81) serves as

a hot heat source for supplying hot water heated by the boiler (95) to the cold/hot

water circuit (10). On the other hand, the second heat source circuit (82) serves as a
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of the air conditioners (96, 96,...) blows air heated

by hot water into the inside of each room and the

i nside of the each roomis W8ated. The rest of the hot

wat er heated by the boiler (95) is sent to the

cold/hot water circuit (10) through the first

connecting pipe (83). 10 [0189] On the other hand
colgtheat wautse for cwmgmw@dgwa&ehéog@éom the gPOMRE fQwer (97) to the

circuit (82) flows into the cooling tower (97), this
colddhibewates cirooitdtiDloy air bl own by the cooling tower

(97). The air cooled by the cooling tower (97) is
[018BPPISpesifically hahee vkttroflowaie throtgh ehe fir{t1hat tsonmegdircuit (81)

the fourth connecting pipe (86). [0190] The col d/ hot

ﬂo%?%x.ﬁ[) é@é angért %9%}0(% gC\Qthi-‘fst ffeatdibyf tHe%on%PE!‘ﬂ o'y p@ft of the water

second operdtion of

(hof WALIREELN e e goﬁlhegﬁ?"é/ Sl oS dco%ﬁﬁfb’ﬁgrs (96, 96,..). Each
of BB i fandgtiryert (b e)sl%'lp%'ta?ﬂ%%?eiﬂﬁ pEEv el Suertt § gﬂde of each

passes through the first adsorption heat exchang
roopp End thednsidaektherrachdeontsheatsd- t hbe rest of thghet Wﬁﬁeb heated by
heat exchanger (21). Subsequently, the hot water is
thertetiler (88) isoseniheo sbe onld/losnmatet cirguipi(P® (8dyghothepfrst [sennecting
first heat source circuit (81). Moreover, cold water
pipe¢®®).i ed to the cold/hot water circuit (10) fromthe
second heat source circuit (82) passes through the

[0 l%ggo?&t@%ﬂéﬂdnﬁnwﬂgﬁha%mﬁ Bhrodgh theafofr@BL& solifee circuit

nt of the second adsorption héat exchanger

(825 %l%lv&' Ry %%%SHB& ¥0Wérr@zgg%uq %%lﬁires cgélcegiﬁ%“%lp %Povh?b% R cooling

connect’i ng eat source

ol 5 b6 T A Rl Py v

the outdoor air (OA). The hunidified and heated air is
le"‘éﬁbﬁlﬂﬂ é@rovshthﬁefquﬁblc&@n@qt%awe (8@om as supply air
(SA). On the other hand, in the second adsorption heat
[018%¢ haltgerold/hapyvater kigcwid oH)iondy@athe firsoperationif dig. 3B and the
each room gi ves noisture to the adsorbent of the
secofd operatids @fRig. BN hkamazkye haitgthe aba2y-mehiened sedomdtembodiment.
gave noisture to the 5 adsorbent of the second

Spﬁ?%’%?r 'SaP @Rk oPIE ARG pefatidh, hét Witse bayrdied tb ahé beld/hot water
circuit (10) from the first heat source circuit (81) passes through the first adsorption
heat exchanger (21), and heats the adsorbent of the first adsorption heat exchanger
(21). Subsequently, the hot water is returned to the second connecting pipe (84) of
the first heat source circuit (81). Moreover, cold water supplied to the cold/hot water
circuit (10) from the second heat source circuit (82) passes through the second
adsorption heat exchanger (22), and cools the adsorbent of the second adsorption heat
exchanger (22). Subsequently, the cold water is returned to the third connecting pipe

(85) of the second heat source circuit (82).

[0191] In this occasion, the first adsorption heat exchanger (21) humidifies and heats
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as exhaust air (EA). [0192] On the other hand, at the
time of the second operationg hot water supplied to
the cold/hot water circuit (10) fromthe first heat
source circuit (81) passes through the second
adsorption heat exchanger (22), and heats the

the ?)gig:ﬁol?%uﬁpb(s(ﬂ&).t ﬁiﬁﬁgﬁfgﬁé@aﬁcﬂﬁéﬁtm hi@Ns beilie@xohas gside of each

eque hot water is returned to the

; W | i . i\ T
roo%egsg?}mp‘ff g%?g Ah/g? Q?s(,tg? ’oghgegl)hgﬂé, \/\%?fe?? E%c{j%glailaggﬁatt gﬁ?fﬁgﬁexchange
(zzggt&;ggggéq z\f/\i/gt&,ﬁ&) %I(ogy;lftlleltogégag)so tar?gg]ﬁtﬁ‘?fgt gsiggs? {r]mggs{t]l?r%tto the adsorbent

adsor pti on heat exchanger (21), and coogls the .
of #ks sedvent adsofptidn beati gxehanges o28d- ohhh@t that Rf gepisture to the
(21). Subsequently, the cold water is returned 15 to
adsofteent lif il sevvndcidsonptiph frea( 88shaogen (28) sedisabargedto the outdoors
source circuit (82). [0193] In this occasion, the
as SBARhiAdSAY Pti on heat exchanger (22) humidifies and
heats the outdoor air (QA). The humdified and heated

[0 @ij i(c%k)ﬁffbo%%fﬁ%ﬁcgtaﬁh% %ﬂ%ioqffh@gecoﬁéfcﬁuefa@m, a5t P Isypplied to

er hand, in the first adsorption

he xchanger. )o L j b the
the oL el BT REows SO g G GRE TRt Lops B AROEI) Risses throueh
adsorbent .of the fiyst ad pt i heat,, exc
second sASOTRURR KAl HBRSEEr @D 874 HREARUSDY e Rt e M second
second adsorption heat exchanger (22) jis discharged t8 to th
adgomptioro Utedb exshangerRAlst Sehseapqmaly, the1lpt) WAL o1s; FRtpfpgd to the
tenth enbodi ment, since it is configured that the room
secdind doRMpcting pipeT(8H)f eftheaficst deati wpuice i drrully (§1de dderegyer, cold
the adsorption heat exchangers (20) of the 25 o
watg! gﬂ{pbggd WeltteE celidrieatiwatérl Oreuit ED)chomi tharsatemh heatrsogece circuit
sinplified and the controller can 71 be mniaturized

(S%Q?Hggéseﬁlr(%%gtﬂe%sﬁ QaepliéP RSt dxeRhttek Y2 D) nind alobsy thelgdsorbent

ng an adsorption elenent and a heat punp

of ?ﬁ??}ﬁ'gtt %Jqssﬁiépt{é)f%lt?eél F}Féﬁ%ﬁg%rg(rzay nSﬁ%@gﬁ&m)’? RSB R BH is returned

Co0 hum ylng operation in
B e Y
{o 1(:9i3r]cu1int th(lsiL %Z:éas;rohne,rtl?é géc%ndvg(}sgrl}tﬂ)% I?eaa%%xgﬂ]gng%ir )ehumidiﬁes and
heats the outdoor air (OA). The humidified and heated air is supplied to the inside of
each room as supply air (SA). On the other hand, in the first adsorption heat
exchanger (21), the room air (RA) from the inside of the each room gives moisture to
the adsorbent of the first adsorption heat exchanger (21). The air that gave moisture
to the adsorbent of the second adsorption heat exchanger (22) is discharged to the
outdoors as exhaust air (EA).
[0194] Also in the tenth embodiment, since it is configured that the room air (RA) is

humidified and dehumidified by the use of the adsorption heat exchangers (20) of the

cold/hot water circuit (10), the configuration can be simplified and the controller can




configuration, the adsorbent of the humdity
controller (1) can be cool e%, and dehumdification
and cooling of supply air ( A) can be perforned
si mul t aneously. Mbdreover, the cold water cool ed by
the cooler (92) can be used for cooling the inside of
ve oL Sobonredoi o, S Sf e oRimiangoiorh? 0 using an
dehum di fyi ng operation, hot water heated by heat
adaoamcat@amﬁnmdmee%@nmﬂra(fm) of the refrigerator
(90) is supplied to the cold/hot water circuit (10).
[01DBkr dfloreeyer, hetirdsnthteestiodimenthet thertimié v coding aid dahumidifying
(1) can be heated and recycl ed using the radi ated heat

op&htidd e k@thHieg Al GratéOoled BytthatoolhgIDUb Sihderedtiigerator (92) is
control system (80) can performan energy-efficient

5 supg)ﬂ%h'l%gt}@ngold%t deumedif; (EG) OPEhatiRE. witlfhel e4dy hA® simple

hand, at the tine o eating and hum di fying

t| on ter at ed th (
i " errerBSitap obe Bty ¥t ‘?‘4(15‘9 dal U cooled, and
Therefore, with the eas nd .si ration
detgigHisation ANt FROIMEPHF ?Rﬁyc«%{% qtm’gf H’ﬂ&eslmulpa“e"“ﬂy-
certainly heated and recycl ed. Mreover, the hot water
Mdreateedthe@obd) watrs dooledelry (h@s-)ootear{%bcapsae usesk fop sapling the inside
the inside of the roomby the air-conditioners (96,
of ©6,room)by the b&8Jorditidrieer (¥ 86,.a8¢ the time of the
heati ng and hum di fyi ng operation, the adsorbent of

10 [0IbBe 'Mﬂie@kféﬁ{ #OE rtgthé & dob)hn@aﬁhdoﬂemﬁidlﬁylmg)tobeﬁtlbn, hot water
supplying cold water cooled by the cooling tower (97)

hedt& b %e J‘aﬁézﬁ fle &ndetiel ((§%);)3f th%@efr%?ﬁ])r t90)|1§ supplied to

not e cool 1 ng tower be confi gured

thené)otld % %?éra&rcuatt foﬂ ﬁere%"‘#gg tl‘?ef a&%@bé?il?%tf'tﬂg hﬁﬁgdlty controller

hum yi'ng opera case hot wat er

| | n
OB FE e s B B ) s o
8A are conducted as in the fifth enbodi nent e% SCri bed
theapuiside arhaentral, systere ni88) agePeripnng (am enprgyraiBciegh fooling and
air (RA) is natural -adsorbed with the 5 adsorbent of
15 dehumeidifiying opxdsioempt i on heat exchanger (21) and the
second adsorption heat
[0197] On the other hand, at the time of heating and humidifying operation, hot

water heated by the boiler (95) is supplied to the cold/hot water circuit (10).
Therefore, with the easy and simple configuration, the adsorbent of the humidity
controller (1) can be certainly heated and recycled. Moreover, the hot water heated
20 by the boiler (95) can be used for heating the inside of the room by the
air-conditioners (96, 96,...).
[0198] Furthermore, at the time of the heating and humidifying operation, the
adsorbent of the humidity controller (1) can be easily cooled by supplying cold water
cooled by the cooling tower (97) to the cold/hot water circuit (10).

25 [0199] It is noted that the cooling tower (97) may be configured not to operate at the
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exchanger (22) that are not cooled. On the other hand,
by bei ng heated by hot water t he noi sture desor bed
fromthe first adsorption hdat exchanger (21) and the
second adsorption heat exchanger (22) is given to
supply air (SA) which is supplied to the inside of

t he roo t he oth ha at f
timg o5} kg Neeh e SRE R g 8.88133&%1 T8 08 ehife PR warer is
it is also possible that onl d_wat er coo
supplied itgahahsmidgp)conirelisy ¢b  aid "B 10 BoraioRoRt EAR B Bnd the
circuit (10) but hot water is not supplied. In this
second eperatibs bfiFez. 8 aeeondestedps i the)fiftls embedinrag dpseribgd above.
first and second adsorption heat exchangers (21, 22)
ThdthR! i@rtRisi Base, @onbtack $i ahe rowdi hie (R & nagrafadsbed with the
first and second 15 adsorption heat exchangers (21,

ads%ﬁc)en't Jf B @i‘l‘&ta@goﬁﬁﬁohr}?eah eath2ket [11)udd@e seddid ad¥dtption heat

desor ed noisture is givento supply air (SA),

c}ﬁ\?l'l%eg e(giwﬁ-&%ﬁ Rl G4 c%8lehhter¢arpﬁ'fteﬁoghﬂf han! ‘:ﬁ§ HERR helaf20N hot water,

out™ sayl ng Co troIIer

o SR P B SRR ] D e

enmbodi nent. 20 [0202]. <<El event h Enhodj nent >> As
adsopptingheat Exchangen (Addist given i SuPRIERIY ALWRIGh dp é%ﬁm to the
enbodi ment is applied to an outside air control
insglgstfehe (@M. di fferent fromthat of the tenth
enbodi nent descri bed above. The outside air control )
[02993t &b (tBO)othas hakd 4t tist tibkeabfl wolingearsi deburhidifying operation
the second heat source circuit (82), and a

deseABLd B8O abdor ﬁd&kﬂ’ole?&a( 8y @d sl dveledbyt e leE@gerator (90)

sources of the cold/hot water circuit (10) in the

is %%HHX tﬁg c?ﬁf?ﬂ#tr\%te? Cirkdit- (cl)g)ogglshoﬁaf& it lﬁ%t E@}S}Sl[bd In this

rst heat source circuit
const | t ut

cespompti R SaARBE AT RADi T BaRfor By ik fla e &%ﬂg 0Pl hea
AR T %@fsﬁaﬁeééwl%lﬁe”?e%%#a#%sﬁhﬁeﬁféﬁﬁaﬁ
adsto?pttlohnehéa?tfegclclgaenrgiiso(a 1( g% is ;)m%ugt?dlbeyr thgghse?at of the (Putdoor air (OA).
The desorbed moisture is given to supply air (SA), which is supplied to the inside of
the room.
[0201] It goes without saying that the humidity controller (1) of any other embodiment
may be applied to the outside air control system (80) described in this embodiment.
[0202] <<Eleventh Embodiment>>

As shown in Fig. 21, the humidity controller (1) of an eleventh embodiment
is applied to an outside air control system (80) different from that of the tenth
embodiment described above. The outside air control system (80) has the first heat

source circuit (81), the second heat source circuit (82), and a cooling-tower circuit

(87) as cold/hot water heat sources of the cold/hot water circuit (10) in the humidity
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plurality of air conditioners (96, 96,...) are
connected in parallel with the first heat source
circuit (81), as in the t ent’d enmbodi nent. Mor eover,
the first heat source <circuit (81) is provided with a
punp for sending water out of the first heat source
circuit (81) by pressure and a shut-off valve for
cortrplsgilhly a f1ow path of water flowing 10 through the
first heat source circuit (81) (illustration of the
[0288hp Zmih theeteathuembpdimans) the first bt sauye ciropiv4B1lirpenstitutes a
second heat source circuit (82) constitutes a
cir@ilitted pattoRf paiter oy vedrectiby toctwnesitibhog watet kércuit (10) of the
col d/hot water circuit (10) of the humdity controller

huxﬁi@ltyt hopttehed ie) thiugd ﬂﬁn@ﬁ% IcB AVt bﬁ)’é) (83)d ahbethe second

fourth connecting pipe (86), and at t sane tine,

1&% ﬁgg gﬁp @Qg If;utrlc(i:) 851%1'?&(0@% & 'ihe( 1%@1@6%&{5 ?96)6 r, Tl'Lehﬁoﬁé?C@@fj and the
oS B W, 9, SRR S iy o

changing a flow path of water flow ng throug H" ;_1

sousee Gifguiedil)-sauie dhetprtli empedimept.| | Morsoyeroiieofirgineat source
punp and the shut-off valve is omtted). 20 [0205]

cirafie (8Qoisi prgvidedewitbia puinp fo8 Bpndingswiatenoss of the first heat source
circulation path of water by connecting to the

cirqdf (§19@yairessufOad 4 bhwtugli valve foankanphid & flgwt patkrof (Veafyr flowing
as that of the tenth enbodi ment. [0206] The

thr6&IH k19 Fiadt Aeat %Qﬁrcb&:ﬁ@lﬁﬁ%ﬂl@ (Austra¥ish &5f- B Qh e Ghtl! thershut-off
unit, as in the tenth odi nent. The cooler (92) of

erator (90) is configured to be capable of
Valgg?%élggt{étd ansfer between the refrigerant flow ng

O Bt B8 T e i o
oo T e B ST Byl (s e

transfer between the refrigerant flow ng through the
thirde¢qringeting pinsi (88kiand (e fousHacameeting paw (39). and @uigR same time,

the cooling-tower circuit (87). 5 [0207] As in the

by hometiting wother dileer(96§. tMer¢osrt,htherdsocidrbaat, sauee circuit (82) is
prorx]ll;C{de\!vitt}{ the pump for sending water out of the second heat source circuit (82) by
pressure and the shut-off valve for changing a flow path of water flowing through the
second heat source circuit (82) (illustration of the pump and the shut-off valve is
omitted).

[0205] The cooling-tower circuit (87) constitutes a circulation path of water by
connecting to the refrigerator (90) through the same cooling tower (97) as that of the
tenth embodiment.

[0206] The refrigerator (90) is made up of a water-cooled chiller unit, as in the tenth

embodiment. The cooler {92) of the refrigerator (90) is configured to be capable of

heat transfer between the refrigerant flowing through the refrigerant circuit (91) and
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controller (1) is nmade up of a ventilation-fan type
hum dity controller for supﬁl ying processed outdoor
air (OA) to the inside of e éh room and on the other
hand processing and discharging roomair (RA) of the
inside of the each roomto the outdoors. 10 [0208] -

Driving operation oI|n and, dehugij di fyin

walgh o g DB e e ¥ B MU HAE B D %%r’fﬂ?ioahefo#and the
the outside air control s sten1 80) to which th

condensedi (O9) obrihe apfrigerqtey (YD) istenn @uéﬂzﬂem ke éqaeéwpr@fnheﬁt gransfer
applied will be described bel ow. [0209] (Cooling and

betodebw thediefyi pargnoflewirtd thndughSthatre frigerantrogrcoit (@bbhmndhyaterdlowing
dehum di fyi ng operation, the refrigerator (90) and

thréu}h e ich8hind-AR¥erddifui(8a) operating state. Mreover, a
punp which Ts not shown is operated and a shut-off

[02?9LveA¥Wf Chihd S 1t? QQ@rdll%r syt tghagn@Y embodfndmatihe humidity

water o Irst and second heat source

BB Bl B 4 SeSRRIBF SR A, g g

as a_col d heat source for, 20, suppl yj ng cold wate
ProgessPé PWgohairc efarto| ) insfde; R bk 1098 ATt opole pifer hand
the cold/hot water circuit (10). On the other hand,
processing end dlibchargispuoem eirr RA) of gby insidocaf the gachhstom to the
heat source for supplying hot water heated by the
outdoodser (95) to the cold/hot water circuit (10).
[0210] Specifically, when water flow ng through the

[0208] St- DAingSpetaprcircuit (81) 25 flows into the
cooler (92), this water conducts heat exchange with

the rgfgp tﬁ{ga'&hdoﬁehﬁldffpﬁgr §h&rhfISh aHd &1 Kading ARfhumidifying

As a resJ? e water owi ng through the first heat
source 8 f fnﬁ% f
Op?‘ﬁtlm} 815 i gelr{Salﬁ (mr]t) n %l g}%?érh X§®| 3 wl?\éﬁ\%)ar ! gff?t firoPler (1o
ter (cold water ol.ed he .co (92) is sent
therelevepth g Odlszﬁﬁlae%? e} 13% &é@lbedo S€l0%ach of the air
condi tioners (96, 96 .) blows air cooled by 5 cold
[02881 er(Conting apd dekiynidalyine engadti®®om and the i nsi de of

the each roomis cool ed. i .
At the time of cooling and dehumidifying operation, the refrigerator (90) and

the boiler (95) are in an operating state. Moreover, a pump which is not shown is
operated and a shut-off valve which is not shown is switched over, so that flows of
water of the first and second heat source circuits (81, 82) are changed as shown in Fig.
22. Accordingly, the first heat source circuit (81) serves as a cold heat source for
supplying cold water cooled by the cooler (92) of the refrigerator (90) to the cold/hot
water circuit (10). On the other hand, the second heat source circuit (82) serves as a
hot heat source for supplying hot water heated by the boiler (95) to the cold/hot water
circuit (10).

[0210] Specifically, when water flowing through the first heat source circuit (81)

flows into the cooler (92), this water conducts heat exchange with the refrigerant of
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The rest of the cold water cooled by the cooler (92)
is supplied to the col d/ hot ter <circuit (10)
through the first connectina pi pe (83). [0211] On the
ot her hand, when water flow ng through the second heat
source circuit (82) flows into the boiler (95), this

water is heated hy the boiler .(95 The t t heat
theviRtiRboFaNoRi @t kYT nebai Teavin 48y wpier ofiuEe firpSf fhe Hist hea
cold/hot water circuit (10) through  the .third .
soucaneientt (3d) s grprives)of eymgt]iorp\,b@aé&jé]ge’ re&ag%rfmt and thus is cooled.
circulating in the cooling-tower circuit (87{) takes .
A pudyoheld watedi(adiddwhtesyncohkedc brdees epolen4P2bfis tgeat to the air
refrigerator (90) and flows into the cooling tower

corfdTonerd 96,08, .Cpol Eadh éomerai( Shditidrves (96, 96).a) blogvsvait epoled by
radi ates heat 1nto air. 15 [0213] The col d/ hot water

colﬁi&&gtﬁn‘cg 1R i5988Uetesch hsorh] A 1RPAIsald oNtef edchgoodBis cooled.
and e second operation of Fig. 4A alternately, as

in th bove- ment i one e i : | Sold/hot water
Thi, % Sdbe PO BUBBH S80G DRECRoPITASe har e of 12 he &MB
_cools the adsorbent of .t he.fi{@iJ adsor pti on heat
cirggie (i gough the Grst cRRPECHBB RPEAESbr pti on heat

exchanger (22), and subsequently js returned t he o
[02i1§ stOmeetothenrand, viben mqter(fbanymgdhlt%ggdﬁw%’ﬂaa 3‘8?:%%%’8”3 cireuit

connecting pipe (84). On the other hand, hot water
(8BRS it the bditee (25, ik otaterds beated by the bpiler) (9bat She water (bot

adsorbent of the first adsorption heat exchanger (21)
wa&r%heﬁe& Q;?Qﬂé‘ RSO (98)iioRupslid xihbantihot @20y cimuit (10) through

subsequenfly is returned to the second heat source

' ihnkB2)e diBE pah the fourth connecting pipe (86).
the[c%gr?zp]&fln ﬁ%ﬂslpo casion, the outdoor air (QA) is
unydifled a Qoblihskower GRSAN (B7) €dkes away heat

[Oﬂgﬂt %ﬁ?gﬁﬁé’?&%ﬂzﬁ)&lﬁtﬁﬁ% ttggcgnd %d%or ption ﬁegt

exchanger (22), and bsegquent ' ied: 1
R 22t B o SR O 0 e conin

other hand, the roomajr ((;RA), fromthe inside ‘ﬁ% texﬁﬁohair
towero@7).s listbg coelingawerdd7) abs eirehlpine WAL srYales Dset Phe™™

first adsorption heat exchanger (21) or the secg 4B and the
[02iBjor Phé ovldfeawatenaitratidP) camuctsihe fEstnsEat ptP an

the outdoors as exhaust air (EA). 5 [0215] (Heating
seédidl hopralidnyiofy Fogerds i eitgrnately, as in the above-mentioned second
embodiment. That is, cold water supplied to the cold/hot water circuit (10) cools the
adsorbent of the first adsorption heat exchanger (21) or the second adsorption heat
exchanger (22), and subsequently is returned to the first heat source circuit (81)
through the second connecting pipe (84). On the other hand, hot water supplied to
the cold/hot water circuit (10) heats the adsorbent of the first adsorption heat
exchanger (21) or the second adsorption heat exchanger (22), and subsequently is
returned to the second heat source circuit (82) through the fourth connecting pipe (86).

[0214] In this occasion, the outdoor air (OA) is dehumidified and cooled by the first

adsorption heat exchanger (21) or the second adsorption heat exchanger (22), and
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At the tinme of heating and hum di fyi ng operation, the
refrigerator (90) is in a It state, whereas the
boiler (95) is in an operatl g state. Moreover, a punp
starts which is not shown is operated and a shut-off
val ve which is not shown is switched over, so that

flows of water of the fjrst apd second heat. ce

subssquepfly ds pepplicd2y th sk %%ﬁ%ﬁé&ogsass%’ ?’ﬁig-{xé; Oy the other
Accordingly, the first heat source circuit 81) ser

hands thearcom airdRid )sfoemdhe feside obhpachi 1gmhis uskditerh b ARG EECycle the
by the boiler (95) to the cold/hot water circuit

adsbA@ht of QR4 GirstSpdsorfticxahtat, exwhengena@e) of ltheviseepndhadeggpiion heat
the first heat source circuit (81) flows into the

exch%ge@r(zipé)d istdidchamRi 85 theSoigadre s RyhidseahhqElgr (95) .
part of the water 15 (hot water) heated by the

258 %ﬁeﬁtﬁ% R P o 380
r og\rll\ns t{‘ﬁgt"fﬁ%&é‘é %‘}d lil\a”ﬁ‘t%‘%}efé(c EtS‘J?]‘n?"d e, ?f géraﬁ)ﬁ?ﬂ) isina

rest of the hot water heated% t he boi l ﬁ\fIB‘% 2 tart
halg gtate, hepens the|bgileb{(? %}ﬁéﬁl R § Eﬁt{ng( stage. ¢ gh frﬁeP“mP starts
first connecting pl({)mé 20 [0217] .On the qther
whiehrid nogishewhas ioparass arshutsofforalvnthieh isgntrshopen is switched
second heat source circuit (82) and the cooling-tower
ovetj sethdt BV of amtkrasfctedinyhyd sbamd heat source uyirsiugts dB1, 82) are
cold water to the cold/ hot water circuit (10). [0218]
chafpE& hf 5EAVA ¥n FRL 2B8he Avebmiihay, thetftrkt kdat eonirce Cirdhit (81)eserves as
firrst operation of Fig. 8B and the second operation

a h? Pghtgs e 2‘%0 dl?;ﬁﬂ;ﬁﬂgt]ﬁg’wﬁér hBatkd & y2RRVEsiEN®5PAEdhe cold/hot

That 1s, at the cold/hot water
wa r{:rumi;[ {0;1} cooling of the adsorbent of 77 the
Tfeflp (gl rptl on heat exchanger (21) and the second

oSSR MR e bk u B e Bt o

subjected to natural adsorption in which th fih
flowa st boHersPShsBiroVaieh Fehoates SyHsekpitsndPs)-i LA PaIt of the water

di scharged to the outdoors as exhaust air (EA),
(hof 0@1€) hentet ey the heileh (3, is hont tacthe pirseopditiangrs 6!6;, 96,...). Each
cold/ hot water circuit (10) heats
of the air conditioners (96, 96,...) blows air heated by hot water into the inside of each
room, and the inside of the each room is heated. The rest of the hot water heated by
the boiler (95) is sent to the cold/hot water circuit (10) through the first connecting
pipe (83).
[0217] On the other hand, circulation of water is not conducted in the second heat
source circuit (82) and the cooling-tower circuit (87), and accordingly there is no
supply of cold water to the cold/hot water circuit (10).

[0218] Specifically, at the cold/hot water circuit (10), the first operation of Fig. 8B

and the second operation of Fig. 8A are conducted, as in the above-mentioned fifth

embodiment. That is, at the cold/hot water circuit (10), cooling of the adsorbent of
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t he adsorbent of the first adsorption heat exchanger
(21) or the second adsorptign heat exchanger (22),
and subsequently is returned to the second heat source
circuit (82) through the fourth connecting pipe (86).
Therefore, the outdoor air (OA) is humdified and

the bﬁetaﬁgo%%gh ?lgalf ¢ cﬁﬁn?quﬁfﬁédme @@ﬁéndeﬁ%ﬁgfmﬂ)%rheﬁgéﬂc}ﬁhger (22)

sec sor eat exc anger

is ng]g %ﬁfﬁ%ﬁﬁ : o pL ! ég/bi Prot §1e Hl%*cﬁ aé:sleelx‘r‘?{aﬁ‘[ W bjected to

enpodi nent , SI nce |t is configured. that, the r
natyrlapdperpHERi i Mhieh Ahel %ﬂlé%@ﬁv‘g iafisals pyroishue ad 6P€§eﬂ}éenﬂy is
adsor pti on heat exchangers (20) of the col d/ hot water
dischirgeditp tiid oytdootseseahtugairdEion can be sinplified and
the 15 controller can be mniaturized conpared with
[02191e Cantie mthe? hahd it whtty supplied ab tier cqldhot waitergrimmit (10) heats
adsorption el ement and a heat punp apparatus. [0221]

the B’@i&@é’rﬁrof th@ fmead% vishtheaesadhg@ (1) af thehecdrid®setption heat
heating and ying operation in w nter, supply

excﬁ 1}%%9 0(9 - rSJ? ci\n:ﬁtl %%Hﬁ’ﬁed’\’?& fle %éd'og:lﬁ'ﬂea{ é@ﬂrce'&rcult (82)

nols he room air i s adsor bed
rdha Therefore, i.ndo |ng n
h’n )fgﬂﬁhc?ﬁmﬁ%“% rH'BY n@g) by ZPGE? far 4 |\C(jne1 d)? °Si%h 3, (OA) is
oper at i on [0222] oes w t hout, sayi ng t hat
hunpdifiegi agd chﬁ%qdobyethe fgst GAsorRyOBt et exgﬂ%ﬂﬁf n@i? Gfpipe second
be applied to the out3|de air control systen1(80
adsotptionihisetiexohangyird 22 pansbeiibrequently oo saiplied Fouehs inpide of each room
Enbodi nent >> 25 As shown in Fig. 24, the humdity
as sappityradt {$4).(1) of a twelfth enbodinment is 78 applied

to an outside air control system (80) different from

[022@M0S A 18] id ke ERREAthagdbodihRYE Nifices ibRdtIHIYusedl dat rthbadom air
above. The out si de air control system (80) has the

(RA)IE %er?&?[g%%% JIEHHB (Beldhse $f\Re 286RPHoN BRAt eX@HATRTS (20)
C) | PJ as

rcuit e cooling-tower circuit (87)
of %lr gc{cj)rc?}tl(( 16\5a tdr E{erﬁltut S@HLE%% d?{)nﬁ%\ﬁ (?1](1) F(fagoﬁaf(am@hﬁﬂlﬁed and the
controller can be miniaturized compared with the conventional humidity controller (1)
using an adsorption element and a heat pump apparatus.
[0221] Moreover, in the eleventh embodiment, at the time of heating and
humidifying operation in winter, supply of cold water to the cold/hot water circuit (10)
is halted and moisture of the room air (RA) is adsorbed naturally. Therefore, indoor
heating and humidifying can be performed by a comparatively simple operation.
[0222] It goes without saying that the humidity controller (1) of any other
embodiment may be applied to the outside air control system (80) described in this
embodiment.

[0223] <<Twelfth Embodiment>>

As shown in Fig. 24, the humidity controller (1) of a twelfth embodiment is
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[0224] As in the tenth enbodi nent, the first heat
source circuit (81) constit?%es a circulation path of
wat er by connecting to the | d/ hot water circuit (10)
through the first connecting pipe (83) and a second
connecting pipe (84), and at the sane tine, by

onnecting tp the refrigerat ( . The plyrali 0
sprfief GopPloistret coogol st (Foudfbisn SR ched ph¥oelenth and
parallel with the first heat source circuit (81).
eleygmth REboAENeEn dpscarbgd aboEG.enT he eutsists b RPBIRleTEisIH4F0) has the
above, the plurality of air conditioners (96, 96,...)
firshheat seack comds (81), the savond heatonodidei dreart (82),tand the cooling-tower
four-pipe fan-coil unit type. Therefore, the first
cirdu@a{8 7 odsr €d vt Gatitér Rl )soufices TNle t@ld/hot twaterpiipgst (f0) in the
the four pipes of the each air-conditioner (96,
hudﬁ@ﬁycohﬁgﬁ@gquer, the first heat source circuit (81)

I'S provided with a punp for sending water out of
fa.rst.he S ClrCalit b essur. d :
102296, At B 8 Bher GHOERELE e fisPhlpe MR SERUE (B cortiutes «

. flown hrough this first heat ur.ce cirgcui. 1

circ 1 TRl Y oY anAswp ot el i st CGE e Phroueh the
omtted). [0225$ The second heat source circuit (82) .

first sprniecting eipea(83) padipgeron prrISCORE RipedB4 hyand &6 thresam gme, by
to the cold/ hot water circuit (10) of the humdity

conpeetingtd gre fefigerhtoo (§0). t HEhe pliralityraf aivnorditioness {Ppe96,...) are
(85) and the fourth connecting pipe (86), and at the

condadred tinngaralbyl eithnGetfivghta&t $duecdoirbeic (§9H) . Uidlilee the tenth and
remai ni ng two pi pes of the four pipes of the

eleRindl BnbbYindntfliéscriobdhbbRN S pluPlity 38 air condiidhers (96, 96,...) are
connected in parallel with the second heat source

eac? 'éxis)ﬁ}é: lgp §640 air! ﬁ%‘ﬁt\ﬁﬁér&of %g r&ﬁ)ﬁf@gﬁ}g T Bil%ﬂﬂrt?g?.c L'E{'}éijgfore, the

provi de sendi ng wa
e second hea urce circuit (82). b essure.and
frst ARG et B GEPrBra i v R ind pElEo R By or the cach
. water, flow ng through this second heat 79 sour i .
air-gonditioner @8 3611 usMOEVER Be [HE hERIriuIFIFRIT (81) s provided
_Shut-off valve is omtted). [0226] As in the eleventh
with sounpriert sending watet puigoft hadirsichaat apurce girpuig ¢RL b pressure and
a circulation path of water by connecting to the
a shetfoff gerlet dor (RMginghnofigh pdik afoshiendloviogethrqu@h) thisTHest heat
refrigerator (90) is made up of the same water-cool ed
sou€dd ditciit (81 {ill@stratfort d¥ahe @lniphddehe ¥Rt 6¥f eabedk oBited).
[0225] The second heat source circuit (82) constitutes a circulation path of water by
connecting to the cold/hot water circuit (10) of the humidity controller (1) through the
third connecting pipe (85) and the fourth connecting pipe (86), and at the same time,
by connecting to the boiler (95). The remaining two pipes of the four pipes of the
plurality of air conditioners (96, 96,...) are connected in parallel with the second heat
source circuit (82). Moreover, the second heat source circuit (82) is provided with a

pump for sending water out of the second heat source circuit (82) by pressure and the

shut-off valve for changing a flow path of water flowing through this second heat
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[0227] Simlarly to the humdity controllers of the
tenth and el eventh enbodi nepds, the humdity
controller (1) is nade up of a ventilation-fan type
hum dity controller that supplies processed outdoor
air (OGA) to the inside of each room and also

soulRk QETHR E&CP ggtgsg?aﬁbfl of ﬁﬁ% %lﬂ{’l‘?] LRE e sHus %ff){ral‘s}g ?s @xﬁﬁ{%d)

room an rges it e out doors.

02 ey S e ARG Al E T Resit b shl qh%‘”r%gaf%-g%wgf %%ce“rl%@% oggitutes a
the outside air control syste ). to med?ﬁg "
circalahipai Rajh O rivatel bérw(l&?ctwrg toy lt gerRter a‘?fﬁﬁﬁ‘e the cooling

applied will be described bel ow ggzzg] (Cool i ng and
towelefATi diThy religepeera(¥0di9 magde np of ke same watertgooledodiilleigunit as
and dehum di fying operation, the refrigerator (90)
thatayidhé Bleveahlegibod@hgntare i n an operating state.
Moreover, a punp which is not shown is operated and a
[ozéd]ut sﬂﬁlﬁaﬂ@a{ovm\wnﬁhuy 2oRRblI&E VMhé Senthiahé kRS cAMMBSMb&diments,
hat flows of water of the first and second heat

the ﬁccog‘g}( G fl&gfl«% h(e1§ %3) e uf R2N0edu A GRE p? KilriditdScontroller

at source circult sefves
. rce f su oI

that SPBPLiFF wwfﬁsé 88&05’1°8¥ i é@ﬁﬁ ﬂi%ﬁ“‘g&%fﬁ%g@% X éﬁ’@cﬁ“‘% processes

the cold/hot . water circuit Cﬂ t he. othEr h%ﬁd
roomypdr detbabithedaside pliheeagh mmtanéélzﬁ) aigey o dle guidngts.

heat source for supplying hot water heated by the
[022%]i | eDri@Bg operatihe—col d/ hot water circuit (10).

[ 0230] Specifically, when water flowi ng through the

f i r stA healingoand dehumidifting SiperatRm fhdws hieatiog tand humidifying
cooler (92), this water conducts heat exchange wth

opeieni%nr&fthe QafsiY aipEortib] sybent €90 itg whacH thei Hugnidity @idroller (1) of
a result, water flow ng through the first heat

the ﬁ?éifiﬁgeml‘fdcﬁﬁl%ttls ?ﬂ])ied %ﬂﬁ%@ﬁby&ﬁ)eefbewpor ation heat

refrigeran us is cooled. A part of the

o2} t: febé 2?4«%‘1%1@@%6%??%% uEpBEE °7%) * e of the air
Cond! KL BRSHe 685 281 e e oaﬂag%étheﬁg%sramr ©0)

of the each roomis cooled. The_r est of
and the boiler (95) are in an operating state. Moreover, a pump which is not shown

is operated and a shut-off valve which is not shown is switched over, so that flows of
water of the first and second heat source circuits {82) are changed as shown in Fig. 25.
Accordingly, the first heat source circuit (81) serves as a cold heat source for
supplying cold water cooled by the cooler (92) of the refrigerator (90) to the cold/hot
water circuit (10). On the other hand, the second heat source circuit (82) serves as a
hot heat source for supplying hot water heated by the boiler (95) to the cold/hot water
circuit (10).

[0230] Specifically, when water flowing through the first heat source circuit- (81)

flows into the cooler (92), this water conducts heat exchange with the refrigerant of
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the cold water cooled by the cooler (92) is supplied
to the col d/ hot water circuib (10) through the first
connecting pi pe (83). [0231f On then ot her hand, when
wat er flowi ng through the second heat source circuit
(82) flows into the boiler (95), this water is heated
by the boiler (95). The 0 wat er, (hot )
the [5pfri geEans gircai @%) ps as{?ﬁkls'itﬁ Bater 1Bk AR ER b ERECHkat source
circuit (10) through the third connectin iqﬁ (8@%. i A
cirdud2®1) ivdepovest of evapopritasy heah Hf the ¢ Hgﬁff’é’g a?'ﬂr oH Fdesed:
cooling-tower circuit (87) takes amag.heat radi ated _, .
parf 6O Wates gosiénsaer)(c@4)eddfy theecaokdr (9gpisatant 19 tia) air gppditioners
flows into the cooling tower (97). In the cooling
(96, 9%Er). ( Hdoh biheheClif GohditibAgs (aEL96,Ladlatesir ddolbday cold water
rnto air. [0233] In the cold/ hot water circuit (10),
L Lhe first | | thsi ind dabk rosGerRdoled. The rest of
mt%gl%er Iéﬁslidzen" o%%éﬁgb&zﬁﬁgrﬂgé glghﬁ?ed alternately as in
t he_second di.yrent . d r:] ' feP@ircuit (10
Ot G S e e e e T
cool s the adsorbent_oqgéhe first adsorption heat

threnghthedénst eomecine pig Bdkond 20 adsorption heat

exchanger (22), and subsequently is returned to the

[0731] stOhehen swherceands | wham wa(eslﬁlowmﬂljf%“%}}]éh%é&%ﬂ%‘g heat source
connecting pipe (84). On the other hand, the hot .

cirvdit €82)s flppkiiath the bditero®5)/thist walsr és heated (vt therpjiler (95).  The
heats the adsorbent of the first adsorption heat

wa?é?c PGRfier) Akhted’ by e Betan@Sads suppliehichtimt calslongder circuit
22), and “subsequently is returned to the second heat

[ ' ; he fourth 25 connectin

(loéﬁgéoq“%éﬁﬂg‘id c{‘%%ﬁ?gfjﬁktqgf}s occasi on, the outdoor ’
' i s _dghum di f.ied i ircuit (87
102 00r Pkt i Ttk hEEe P o SRR Kool Sower cirout (87

g hetgat s fepgRegrongau (EPhos BORPAHIRHOVR and flows

as supp
(SA). On the other hand, the room aj RA). fromt :
inforit teobing tweietdh. r BoHe collagdovst Fy gha?n‘%}r"r“l%i/“ ‘2&? radiates
t he adsorbent of the first adsorption heat exchanger
he@®ihto air. t he second adsor pti on heat

[0233] In the cold/hot water circuit (10), the first operation of Fig. 4B and the
second operation of Fig. 4A are conducted alternately as in the second embodiment
described above. That is, the cold water supplied to the cold/hot water circuit (10)
cools the adsorbent of the first adsorption heat exchanger (21) or the second
adsorption heat exchanger (22), and subsequently is returned to the first heat source
circuit (81) through the second connecting pipe (84). On the other hand, the hot
water supplied to the cold/hot water circuit (10) heats the adsorbent of the first
adsorption heat exchanger (21) or the second adsorption heat exchanger (22), and
subsequently is returned to the second heat source circuit (82) through the fourth

connecting pipe (86).
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exchanger (22) and is discharged to the outdoors as
exhaust air (EA). [0235] (Heating and hum difying
operation) At the tinme of heating and hum di fyi ng
operation, the refrigerator (90) and the boiler (95)
are in an operating state. Mreover, a punp which is
[023]t hp@iabedsion, theQnderradie(D AN detsimit ol andadooded by the first
which is not operated is switched over, so that flows
ads&%tiﬁﬁtlﬁirat Uxchdifpel (2 Bf ofMRe 3661 tiGiDUESCekdhafipert 22), and
(82) are changed as 'shown in Fig. 26. Accordingly,
he c | I GU] ol
sub egg?rquly %st %@%?%cri 3 glﬂe %Isfg?le §ftab 9(%'1‘)1 a§%§1ﬁ§1§l a"é}g(%@fgt hgn the other

sour o p ng col d water
ool er (92) of the refriger r (90) to.the | d/ hot

handoigrropit S R Ty TG o oo e dSeE i el g recyele

source circuit (82) serves as_a 15 hot heat source for
the adgopbenting the firstedserptienhedt enehepger (81) & the gggondyadsgeption heat

cold/hot water «circuit (10). [0236] Specifically,
exchdrger (@2)andfis dischayged totghoutdrors as sxhavetair §od).ce

circuit (81) flows into the cooler (92), this water

(0233 ndUgéBinpeald RxERENGR odetdtidnhe refrigerant of the
refrigerant circuit (91). As a result, the water

f 1 owi e NERE DR HehEnd LA huRR&lyiRR cHRHtA, Ehd Faffikerafok)(90) and

is deprived of evaporation heat of the refrigerant and

oo B e oS (ML IS s
L N e

heat source circuit (82) flows into the boiler (95), .
watenpisthgdirat andsseqand beptispuicgeinsyits £32) @ phanged asshgyniip &ig. 26.
25 water heated by the boilerd&%) is sent to the air
Accoohidgly, cher 8rs¢ dgat Fource, pircHa (@I pfsertes 82 a gpld heat source for
conditioners (96, 96,...) blows air heated by hot
suppBiey coldtwateheodlad bgdehotodac (92)adthe refinigetadter (993 ita¢heofold/hot
the each roomis heated. The rest of the hot water

watBea@radt pro)t hem eidied: }{agaz]tﬂessefé@rm héA sblifreCoitcddt@R) serves as a
water circuit (10) through the third connecting pipe

hot tﬁlﬁé) Sc:oc‘)lg?% %%tﬁke\}g?{ggﬁéﬁgﬁ?t?%a%d tt)g Elges 6b11&G Y3} B tHeoPWEBt water
circuit (10).

[0236] Specifically, when water flowing through the first heat source circuit (81)
flows into the cooler (92), this water conducts heat exchange with the refrigerant of
the refrigerant circuit (91). As a result, the water flowing through the first heat
source circuit (81) is deprived of evaporation heat of the refrigerant and thus is cooled.
The water (cold water) cooled by the cooler (92) is supplied to the cold/hot water
circuit (10) through the first connecting pipe (83).

[0237] On the other hand, when water flowing through the second heat source circuit

(82) flows into the boiler (95), this water is heated by the boiler (95). A part of the

water heated by the boiler (95) is sent to the air conditioners (96, 96,...). Each of the
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away heat radiated fromthe condenser (94) of the
refrigerator (90) and flows into the cooling tower
(97). In the cooling tower @@7), the circul ati ng water
radiates heat into air. [0239] In the cold/ hot water
circuit (10), the first operation of Fig. 3B and the
10 second operation of Fig. 3A are conducted. .
air gendifipmara |(5§,£a9§5s+-h bloves aibhered BioGAETITIOE e g cach room,
above. That is, cold water supplied to the col d/ hot
andwdieanside rafuthe eadldyoarodk deatele ddeoeifenfi thethatweates hegted by the
adsor pti on heat exchanger (21) or the second
boiREYSPisi @At Retie cotdbbangar cf2ait, (16nthreudis theuhirtll gonnecting pipe
returned to the first heat source circuit (81)
(ss.hrough the second connecting pipe (84). On the other
and, hot water supplied to 15 the col d/ hot water
e ) ¢ _ i o
[023%1;‘0&{}1(%1@&'}&- \‘g?ea} tiilatt Elg%l.ggt}%g ?lg%ﬂélé%e Egﬁl@cgﬁ%er circuit (87) takes

rption he exc r the s

adsorpti.on heat exchanger ) nd .subs Ly.i .
avohent Hediotd o (B8 COMPIREATAL 55 RETERaTY (0byd fBws into the
t hrough the fourth cqnnectin&Ppi e (86?” [0240] In .
coolinggowet &) on In theecaslingdover )(%@\)chg ng veates Bgiateyheat into

heated by the first adsorption heat exchanger (21) or
air.t he second adsorpti on heat exchanger (22), and 20
subsequently is supplied to the inside of each room as
[0289Ppily tAk rcolGAdt wWarkert biecuit igED), tharfitst bherationmofaFrg. (3B)and the
gi ves noisture to the adsorbent of the first

secBAlP BpPlatidR d¥eRly, 3AX&RafiRlucled laltePRattFCasSRICMRKsecond embodiment
adsor pti on heat” exchanger (22), and is discharged to

2
des{:ﬁgﬁ ?ﬁ&\%@or 2255, SO Rler @h}%plfeﬁﬁ)o'th% QetiHot Abater éiﬁ:ﬂéihﬁO) cools

errbodl nent, since It 1s configured that th

rqom air ) 5.1s hunm dified and 1. difi .
e BT o ¥ Lo S B B i e

t he col d/ hot water circuit é&gé} th %%gfi%uration can.. ey
exciangarniA2)s Aed HREPRBUE IRtieBINEd to CBR st BERE Spwrcr Adut (B)

conpared with the conventional humdity controller (1) .
threughnipeasecondi sonprctiog pive (¥  AMithe pibst hym-,ﬁlot water supplied to

apparatus. [0242] Furthernore, in the twelfth ]
theeadldfiorewater t ¢tiecuis €10F hehts dier adambeénti ofighe 6, adsgrption heat

96,...) of the four-pipe fan-coil unit type enables
exchdhdhing dretheesrohdadeoption cheab@xchanger (22), and subsequently is
returned to the second heat source circuit (82) through the fourth connecting pipe (86).
[0240] In this occasion, the outdoor air (OA) is humidified and heated by the first
adsorption heat exchanger (21) or the second adsorption heat exchanger (22), and
subsequently is supplied to the inside of each room as supply air (SA). On the other
hand, the room air (RA) gives moisture to the adsorbent of the first adsorption heat
exchanger (21) or the second adsorption heat exchanger (22), and is discharged to the
outdoors as exhaust air (EA).

[0241] Also in the twelfth embodiment, since it is configured that the room air (RA)

is humidified and dehumidified by the use of the adsorption heat exchangers (20) of
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dehum di fyi ng operation and the heating and

hum di fyi ng operation to be gerformed by a
conparatively sinple operati®dn. [0243] It goes wi thout
saying that the humdity controller (1) of any other
enbodi nent nmay be applied to the outside air contro

sy 80) described in this .10 enbodinent..,[0244

the SLRURGR Veirhsiehi O dheAn SO R et Fﬁaapﬁﬁs%g}iﬁh% gontroller
of the present invention may adopt the follown

canclym fiigiahuized reompjaozl withpbe cervgnsioaal humidstYn@ﬁntroller (1) using an
necessary to configure the humdity controller (1) of

adsdfpteacdicmaitathdreiniat pamipeappapaid. e of dehum di fication
and hum dification, and any humdity controller is

[0288T epluptilBn@e, LPNE @%lfth cEHOARLEIOTHY @e dfeBStaitconditioners (96,
hum di fying operation. For this reason, the air

9 Ezstﬁatﬂ@ fggp%)m%r‘fa}{ _Jofedsie g@)eb&a%l?és \Irﬁ’cl‘ﬁfé’g@leb(ve%hrthet&%hng and

S passe ough the adsor pt| on eat changer (

0 i nsi de. of t om_at of
actfyliing Gt GicH phd sl BATIoR sk Qfmld Bl bodiRligh % §e performed
[0246] In the cold/ hot water circuit (10) of the
by & APBRATASNEY Yeels omsEdidbove, it is configured that
the four-way selector valves (11, 12) are used to
[0243] t chi gods ovithoht wying Hbat Wea drumidifecentroliss @oph auy other
Fig. 27 and Fig. 28, instead of the four-way selector
embadixest @iay, be Appliéd tarthe betsclerdir gonteel system {8Ghdeseribag in this
val ve (105) or two-way valves (shut-off valves) (106,
emBé&¥imeate used to switch the flow of cold/ hot water. 25
[0247] Specifically, in the exanple shown in Fig. 27,

02heur LIRS MRKodidlehesS>(105) 84 are installed in the
[ co Tjd / hot vvaterocl?{recwt (10), which is anal ogous to the

\S/ergghe( ?Qﬁ?& g‘%‘&ﬁ%’ﬁe Se(%ﬁ): ?rg%ﬁ%\é);fqﬁe é:l%gen%(féﬁbﬁ %%f adopt the

flsvvltchl ng between a state shown in Fig. 27A and a
ollgping ¢ afons. £ 9. 27B. Then, when the thr ee vvay
val ve (105) is switched to the state shown i

(02871, Far fexpmples poisabtofecsssiry & C%ﬁgwatth%)#mﬁﬁ@% éea'%aﬂer (1) of

enbodi ment i s conduct ed. o '
each embodiment to be capable of dehumidification and humidification, and any

humidity controller is acceptable as long as it can perform at least a humidifying
operation. For this reason, the air passage (30) only needs to be able to supply air
that has passed through the adsorption heat exchanger (20) to the inside of the room at
the time of hot water circulation of the cold/hot water circuit (10).

[0246] In the cold/hot water circuit (10) of the embodiments described above, it is
configured that the four-way selector valves (11, 12) are used to switch a flow of
cold/hot water. However, as shown in Fig. 27 and Fig. 28, instead of the four-way
selectdr valves (11, 12), it may be configured that a three-way valve (105) or two-way
valves (shut-off valves) (106, 107) are used to switch the flow of cold/hot water.

[0247] Specifically, in the example shown in Fig. 27, four three-way valves (105)
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When the three-way valve (105) is switched to the
state shown in Fig. 27B, aaqs4econd operation simlar
to that of the second enmbodi’ment is conducted. It is
noted that while the exanple of Fig. 27 exenplifies a

hum di fyi ng operation of the humdity controller (1),

a d m di fyi operation simlar to.that gf e
ate. SRR EHSFREHI P e SRt YRS Bpardbebll i dpe second
dehum di fying operation simlar to tho Qf,. ot her
embedizariitrititendc ah the IBEF-PEY nisdedior Ialves rﬁsiﬁg 13- ¢ ngse three-way
three-way valve (105) as in this exanple_and )
valves( 10 iengblefsvarchaig betiveen a[sGeghowmin Feg. @lAngsidea sWtphown in
in Fig. 28, eight two-way val ves (106, 107) are
Fig.i2v8.al Tlesh, ivisdnead thfeel ey fvalve- 109) sebeittiond toatheestateldhown in
12) in a cold/hot water circuit 15 (10), which is

Fig. 304 0P GtiSt B@erﬁ ?ﬁ fhilkhg 888 Yrdthe nReghdepibodihi@geis conducted.
t'wo- [Ves (1

-way va 06, 107) enable the state shown in
Fig. .28A a t [ ' s OEs
Wi, e FEA-SR SHTE (TP 5 SRUR G e Sae b iBle. 27B: & second
106) .turns into an open state ..(a state painte '
opefsfiom, milan iy Bt otered vy o en s oRleln ot I hbEd that
close state (a state painted black _in the sanme . 1
whikei thar eyample fafr g &P epampbiiies | ahpmidifing ppergsion; f thip humidity
second enbodi nent i s conducted. Mreover, as shown in
contFolier (ARB dethenidifyuty openatiwayimitdre thatod)the geepnd; grlgodiment or
cl ose state and each two-way val ve (107) turns into
a hamidipgig Sépdretion aadc detshmidéefyatg @pesitivhl similay tdahosef of other
the second enbodinent is conducted. It is noted that

emb¥Bith&ntk REn %%@f&m@ﬁ_ﬂé‘: SritdBngwERe itfireeSvay Yalt ¢i05) &gin this
operation of the humdity controller (1), a

[ simlar to that of 25 the
exa@@%ﬁ&%ﬁ%&%&%@ﬁ@%&nﬂ&é performed by switching of the
- val ves 6, 85 107), as in.this e d
o240 7 Fh e it SRR B 28, g AP SARE TuBBE 107) e
and a dehum. di fying operation sinjlar.t.o th f the . .
instgfas FnsiRB RS WEHOUT 0 BUFCIYHETHER 120 3nd) gl water cireuit
t hree-way val ve (105) and two-way val ves (106, 107

(10 véhiek ¢erhalpgousnto thappé shapecopd STmaRosiagntagalihese twolway valves

col d/hot water conpared with, for exanple, the
{106,0007) wagible the state shown in Fig. 28A and the state shown in Fig. 28B to be

switched on and off. That is, when each two-way valve (106) turns into an open state
(a state painted white in Fig. 28A) and each two-way valve (107) turns into a close
state (a state painted black in the same figure), a first operation similar to that of the
second embodiment is conducted. Moreover, as shown in Fig. 28B, when each
two-way valve (106) turns into a close state and each two-way valve (107) turns into
an open state, a second operation similar to that of the second embodiment is
conducted. It is noted that while the example of Fig. 28 exemplifies a humidifying
operation of the humidity controller (1), a dehumidifying operation similar to that of

the second embodiment can be performed by switching of the two-way valves (106,
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sel ector valves (11, 12). Therefore, t he use of these
val ves can secure reliabi |I%¥ this humdity
controller. [0250] Moreover?"in the tenth to twelfth
enbodi nents, the refrlgerator (90) and the boiler
(95) are used in order to supply cold mater and hot

wat er to the col d/ hat ,wate |rCU|t Q) s ek :
107) 35 i &is s¥ample M%Wl&ér%&s an 516) é(ﬁoﬂ“fihae mg‘i‘ﬁ%@ﬁ?‘ra“‘m and
a heat punp chiller of the cold/h t mat r ane
a dﬁlnlpudlflfl}lgeop%fﬁtlble sigaler ton theses © ﬁ"é’ét AmaP
cold water cooled by the col d- vvater SI de heat
perfotaiednger and hot water heated by the hot-water side
heat exchanger, or either of them can be supplied to

[024YE ThHELd{Hhel wagtRIvec{106y hhd (46)way Tl vee06pUaP) are excellent in
chiller of this kind can provide cold water 15 and hot

pregﬂgﬁg 'res?f@tlaﬁbeaag%ﬁbg | B1d7R& w§t‘%k‘ 6Mpadedt Rithaft G@mptenedfour-way

eratlon orrespondlng y t0 an air-conditioning
cant rol 0, f
seligliiarert (o) e BYCLE o het SHEEGM LA don e feyabiliy o
the cold/hot water circuit (10) can be obtalned by
ﬂ“%hﬂﬁ%@%&ﬁﬁ&FOQFbrage devrces (101 102). For exanple
t he exanple shown in Fig. provj des, inst ad of &ﬁ d th
[0268] r Njereaver: if 98 teatdta Weelﬁbremodzaelet%&he refiigsigier (O0) and the
storage devices (101, 102) in the outside air contro
boisy PS)TeleBied Gh dréler totsupplyt ¢old mzser anshhot Waler thdrenegld/hot water
storage device (101) is a thermal storage device for
cir@RO(10)9 Hisbeviehainstal dothetiat reffidgextior g@0) rnd thbdrilr (95), a heat
storage tank in the nighttime, and water of the first

tvat@ kimhBarz@ab edipit tipetdaneamled. hdathis case,
pmﬂﬁ%hﬁﬁgg§§§?ﬁgaﬁM#hfe tﬁgrﬁ%I storggg gvrce (101) is

botgge(}ie té’%pco% ?tgxte élgheoahﬁlt%t ccﬁa téﬁﬁﬁ%ea‘@%&’&ﬁﬁ@e@@nd hot water

or a ype er mal storage device
heazt%g%y Prﬁ% hg‘eemrggelr% talt?egrt a 8615%1 %?g%n‘f c % ?Jg uﬁghed to the
heat | th | { t ,
colffat svabeitcsreugi1he T byl P a”@rsm@éﬁ@%%rrn Pyt foga water

make it hot water in the daytinme. This thermal storage
andiehoit cealet ORjthi & single heat ssmiree sypisIh|aad healt cpPfet an “operation

thermal storage device etc. Thus, the use of the
corrésponaingly &t A1 sigeondivionisy 164daf the0Ritside atrsantrebsystess (80).

for cold water and hot water to the col d/ hot
[0251] Moreover, cold water and hot water to be supplied to the cold/hot water

s can be

circuit (10) can be obtained by the thermal storage devices (101, 102). For example,
the example shown in Fig. 29 provides, instead of the refrigerator (90) and the boiler
(95), thermal storage devices (101, 102) in the outside air control system (80) of the
twelfth embodiment. The thermal storage device (101) is a thermal storage device
for cooling such that cold heat is stored in a thermal storage tank in the nighttime, and
water of the first heat source circuit (81) is cooled with this cold heat in the daytime.
This thermal storage device (101) is made up of a sensible-heat type thermal storage

device or a latent-heat type thermal storage device that may be of a static type, a
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15

water circuit (10) can attain a reduction in heat
source capacity, and additi naIIy a reduction in
capacity of a power inconing unit and a reduction in
electricity rate. It is noted that these therm
storage devices (101, 102) may be used for, not being
limted to the exa e of Fj the o r .
dyngio iy Rfe ritf sthe 1likq- orz%mthfﬁ@alagwweﬂsﬁaii réﬁf)s stgpes hot heat in a
essentially desirable exenplifications, and are no
therimal steege taok (in tha nighitime,rapdrcrisrivatenebiieseeans heat mareﬁ circuit
this invention is applied, or the range of
(82 ppphiakati lstswatbNDUBERI AL mAPPLTICABidringY stbfagdeORS3de @92) is made
descri bed herei nbefore, the present invention finds

up &PRIskRAbIcORSt itfpd R rmAUSbLEigeYdesdt ét8] | @hu,lthe tuzatofithe thermal
configured to be capable o at least, a humdifying

storggg ﬁ?\g :c 10&71?1% dﬂ\@t g:ourAeJ‘prcm& Yrafe?Ahd Yot Watéf@@%l@é Sold/hot

yi ng operatlon conpr|5|ng

d/ hot ter IrCUIt Q
waiGpplpil (i b alfeincg f%%é%’lf)b b i el el Bl g ditiomaly o
that is provided in the cal d/ hot te Gl rcui
red%@“s’@p‘ﬁ‘gﬁ?@’ 812 ROVSF BREAIBE PHeand  Fedugtion 13 chictly rate. 1
adsor pti on heat exchanger (20); and an air passage
is noed) thasrtheseptiieymaly stwrage Hexicerabl a3y mas bagsed Her, not being
adsorption 10 heat exchanger (20) to the inside of a
limitedb ) the eaaingteos SFigel 2,cthe véley endbodithenthum di ty
controller according to claim1l1, wherein the
OTRE i BB vERAboAKEERBGRE c6D}iaile desirplsls astemplifications, and are
sorption heat exchanger (21) and a second

not ?ﬁ%ﬂ&&f foolﬂgglecﬁfs RYERANYSMbbddentd® &zﬂﬁ;h‘%ﬁisqﬁ{ﬂéﬁtm‘ﬁﬁg @bphed or

CIrCUI I's configured to be sw tchable between

ot. water circulating state in which hot
the rar{% Ofaggisgép%%r ough the first adsorption

INDUSTRIAL APPLICABILITY
[0253] As described hereinbefore, the present invention finds applications in the

humidity controller (1) that is configured to be capable of, at least, a humidifying

operation.
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heat exchanger (21) and cold water passes through the

second adsorption heat excé;fanger (22) and a second

col d/hot water circulating State in which the hot

wat er passes through the second adsorption heat

exchanger (22) and the cold water passes 20 through

the first adsorption heat e&@ignger (21), and the air

passage (30) is confi gur&jL e swi tchabl e between a

first air circulating state in which the air passage

(30) supplies air that has passed through the first

adsor pti on heat exchanger (21) to the inside of the _
1. r oomAartdingidiiyhapfeslleri rcapaide ofiast deated bhmddigringheperation,

second adsorption heat exchanger (22) to the outdoors
com@riging: 25 second air circulating state in which the air

passage (30) supplies air that has passed 88 through

the geeRPRbiasaer atduei(108 ﬁ{roﬁ%l? BaNgELo1644) wakkricheulates;

a

i nside of the roomand "discharges air that has passed

thro f1Lr ' . r:.(41)
the 18 hdoh ey WEHLREL 10N B84 (CHOTOR ink B edfot water
.t aim?2, wherein the air _passage 0) js._confiqgure
ciroiif (BN, Spatils af Aot BeHOLUEORERTO AT AradsSui CRAGE pEchanger
(21, 22) as air to be supplied to the inside of the
(20); afin af t er passi ng through one of the first
adsor pti on heat exchanger (21) and the second .
adsoapairopaskagst (30p fahsupplring 21 thahbaspgnsed thogugly the adsorption
to the adsorption heat exchangers (22, 21) as air 10
heattexchengdt $21has geslindfdeart qp@sri mrgotbomughlettieclpt her one
of the first adsorption heat exchanger (21) and the
second adsorption heat exchanger (22). 4. The hum dity
controller according to claim?2, wherein the air

2. passgg@ hhaddit} é?]rﬁﬂﬂfek %E&&Qin%%%‘l‘eﬁﬁi }/ WhdrgQor air to

t he sorption heat exchangers (21, 22) as air to

be s l,ed to the inside of e.room er SS) .

Chr olGhesiarlih R Pt G0 R & A EMbtion heat

(21 t he secaond adsorpti on heat changer (22)
exc}@ﬁagrséﬁgwﬁ B S69ATA H0SP TR eAH RS ZRb at exchanger s

(22, 21) as air to_ be discharged to the outdoors

af t ethepepidhapywetsr sirghitt(hQ) istaeatizered tofba aitehablg between a first

cold/hot water circulating state in which hot water passes through the first adsorption
heat exchanger (21) and cold water passes through the second adsorption heat
exchanger (22) and a second cold/hot water circulating state in which the hot water
passes through the second adsorption heat exchanger (22) and the cold water passes
through the first adsorption heat exchanger (21), and

the air passage (30) is configured to be switchable between a first air
circulating state in which the air passage (30) supplies air that has passed through the
first adsorption heat exchanger (21) to the inside of the room and discharges air that
has passed through the second adsorption heat exchanger (22) to the outdoors and a

second air circulating state in which the air passage (30) supplies air that has passed



10

15

20

25

adsor pti on heat exchanger (21) and the second

adsor pti on heat exchanger (gﬁ?. 20 5. The humdity
controller according to claf™m 4, wherein the air
passage (30) is configured to supply the outdoor air
that has passed through one of the first adsorption

heat . exchanger, (21) and the seco adsor ption h
throgf 16 G ErORD F1 G TP ek SRETBET (R Fo g dhCe oL s fgam and
_ the roomair that has passed _ through the other one of
dischpegesiaik that has ppesed ihmugh ths frgmglsprntion)hegh gxehpmger (21) to the
second 25 adsorption heat exchanger (22) to the
outdngtrsloors in a state in which the col d/ hot water 89
circuit (10) is halted. 6. The humdity controller
according to claim2, wherein the air passage (30) is
configured to supply outdoor air to the adsorption

3. heat TR B¥EARYIBhG & accdRlin@® @hfm ROwWRErestiPPl i €d to
the inside of "the roomafter passing through one of

the fj Or Phai | e :
secorttl HiaBF SeE R e, Piftg SRR A 56dh BFE, HisFadsorption hea
out door_air.to the adsorptjon heat .exgha rs (22, .21) .

exchangers (zﬁoi%?eaﬁiagc'f?agﬁesd‘gf’jde‘fﬁ% tgﬁtl%‘gf soqg eFo0Fh &t passing
t hrough the other one of the first__adsorption h%?t _

through wagdithe first adserrting bsatceishanges d2 bk ashihgsgeond adsorption heat
exchanger (22). 10 7. The humdity controller )

exchager @2)erdcupblyi entdoneietocthn adsneption Heatexchangsrs (22, 21) as air
circuit (10) is configured to be capable of an

to pdisthhadoifterC passitigattiroggionke @fthaobgk watthe firsd ddedrption heat
wat er therethrough and halting the other one of them

exclangdr (FHendulE dédond 4aBérpabh GEataaERAieng2)0 cl ai m 2,
wherein'the cold/ hot water circuit (10) i's equi pped

wth a first four-way selector valve (11) and a
second four-way sel ector valve (12), the each four-way

4, selecory valive GltondPechiaiSON L 8dwhr g sw tchable

the air passage (30) is configured to supply outdoor air to the adsorption heat
exchangers (21, 22) as air to be supplied to the inside of the room after passing
through one of the first adsorption heat exchanger (21) and the second adsorption heat
exchanger (22) and supply room air to the adsorption heat exchangers (22, 21) as air to
be discharged to the outdoors after passing through the other one of the first
adsorption heat exchanger (21) and the second adsorption heat exchanger (22).
5. The humidity controller according to claim 4, wherein

the air passage (30) is configured to supply the outdoor air that has passed
through one of the first adsorption heat exchanger (21) and the second adsorption heat
exchanger (22) to the inside of the room and discharge the room air that has passed
through the other one of the first adsorption heat exchanger (21) and the second

adsorption heat exchanger (22) to the outdoors in a state in which the cold/hot water
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20 between a first state in which a first port (Pl)
and a second port (P2) comrygi cate wth each other
and a third port (P3) and a®fourth port (P4)
conmuni cate with each other and a second state in
which the first port (P1) and the third port (P3)

. C'ogﬁb %P&e with each other and the second port (P2)
crey, tth port (P4) comunicate with each ot her,
25 a hot water inflow pipe (13) is connected to the
first port (Pl) of the first 90 four-way sel ector

valve (11), a first circulating pipe (14) that
6. conmmlivedamedityicontralldreatondimmef dainp? pehekin t he fir st
adsor pti on heat exchanger (21) is connected to the
seconkk §iohhssaP2 3Mfis thefigidred 3¢ stpplly ouriyos gir &s tiar adsatptidn heat
(11) and the third port (P3) of the second four-way 5

excﬁﬁl eRt @f gvz?s G2 bd snsﬁh&ﬁtt@rth@qﬁsflh@vafpﬂheerobﬂrﬁhﬂhls passing
nected to the fourth port ( of second

P4) t he
thro{:% ong\@f tl’?ee%' Y tagg r¥»§!}1¥ ﬁeétle%()ch%r?%‘f ?% S@)tﬁg fsle{q; doélﬂsmau?%n heat

IS connecte e sec

| ector valve. (1 0 a.second circu

exclsnger P poi P S Swpa i SabsAdsprai HEhe t&%eli%a 1geng) as ai

of the second adsorption heat exchanger ( IS
to beodisebargad 1t thseowdeensdaliesr passpg) thapugh H’ée ﬁlafdne{ne of the first

four-way selector valve (12) and the third port (P3)
adsagptiom bedti axsharigen(21)cand the semindradgarption heat) exchaages (2. d

wat er outfl ow pipe (18) is connected to the fourth

port (P4) of the 15 first four-way sel ector valve

(11). 9. The humdity controller according to claim 2,

7. furthee HedRith Sbigoerfdcbsididdendlpin onwhaeld ng el ement
(41) and a second adsorptlon coollng el ement (42),

wher b GaabRTEY S tion of
(41, %Zégfaﬁgg’@a (fl?j t?t yﬁg ntr df%ré\é)&l ga operation o
circulating one of cold water and hot water therethrough and halting the other one of

them.

8. The humidity controller according to claim 2, wherein

the cold/hot water circuit (10) is equipped with a first four-way selector
valve (11) and a second four-way selector valve (12),

the each four-way selector valve (11, 12) is configured to be switchable
between a first state in which a first port (P1) and a second port (P2) communicate
with each other and a third port (P3) and a fourth port (P4) communicate with each
other and a second state in which the first port (P1) and the third port (P3)
communicate with each other and the second port (P2) and the fourth port (P4)
communicate with each other,

a hot water inflow pipe (13) is connected to the first port (P1) of the first
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passage (40a) capabl e of adsorbing and desorbi ng
noi sture in/to air and a co 0ing passage (40Db)
capabl e of absorbi ng adsor pti“on heat produced when
noi sture is adsorbed in the humdity control passage
(40a) with cooling air, the air passage (30) is
confiqured to b ble to set an air passage for 25
ﬁmﬁMﬂﬂﬁ%%ﬁ%ﬁfék%ﬁ%ﬁion and an air passage for
dehum di fying_ operation, 91 the air passage_ for )
huni g fstigrabading pign (14) tehrcogmuncates pathsyubeethntappsder pipe of
between: a first air circulating state in which the
thedfinst pdsmnten deppeichengerr(2ihas chasectqsatste sdepndigort (BR) of the
cool i ng passage (40b) of the second adsorption cooling
firselfouBnay dedetlor Vilee (11} tanddther fiddopot o@3) exfcthengeond four-way
(21), and the humdity control passage (40a) 5 of the

selddibStalpdp@npt i on cooling el enent (41) to the inside of
the roomand al so discharges air that has passed

t hrou e Sor Qi
the o aPhi B CERRSyPHER A 3F cfRSc & Y R Ruclt Rore " of the
adsarption coaling el nt (42) to the outdoors; and
secnd {uSrumnrslept VS (1Hy state in which the air
passage supplies air, that has passed_ through the
cool i hgeldaeatayiationopipe §16) iseonpecded todthe fisst Rt Holgiafithe second
10 el enment (41), the second adsorption heat exchanger :
foug-raly, selastortadven(@).di ty control passage (40a) of the
second adsorption cooling elenment (42) to the inside
of t hes¢coathcirnlhtiak 3epd (BHNBLKesnAmunicheatwiting hpalseatiange pipe
through the first adsorption heat exchanger (21) and

of hB&ebsrH HAdoYpti@NhéflexPRETRY §22Ra0nAbcttd €0 the Sdcond port (P2) of
adsorption cooling element (41) to the outdoors, and :

the ]séc‘%rnf fﬁirfwﬂg§%§&8r nglR/ﬁ gg?}é Hill(g Wl tHif POR"(PBY OF éﬂlle: first four-way

configured t e swtc etween: “a first
circulatij state in which the air passage supplies
Seleé"’lt?“fai%? hﬁgsandgassed through the first adsorption heat

exchanger. (21) and a hum dity control passage 40a
of t Hoopldr Wiss deflo imbe LB Srpraeetid ib t?a%?u%%ﬁe?“) of the
inside of the roomand also discharges air that has

firsp fygediay saletighvalke(Hdol i ng passage (40b) of the first
adsorption 20 cooling elenent (41), the second
adsor pti on heat exchanger (22), and the humdity

9. The humidity controller according to claim 2,

further comprising a first adsorption cooling element (41) and a second
adsorption cooling element (42), wherein

each of the adsorption cooling elements (41, 42) has a humidity control
passage (40a) capable of adsorbing and desorbing moisture in/to air and a cooling
passage (40b) capable of absorbing adsorption heat produced when moisture is
adsorbed in the humidity control passage (40a) with cooling air,

the air passage (30) is configured to be able to set an air passage for

humidifying operation and an air passage for dehumidifying operation,




10

15

20

25

control passage (40a) of the second adsorption cooling
el ement (42) to the outdoors; and a second air
circulating state in which tHat the air passage
supplies air that has passed through the second

adsor pti on heat exchanger (22) and the humdity

control .passage (4Qa) .qf, the second  ,adsoLptiqn .
cool i g &f aﬁﬁge(fﬁeéﬁl%gﬁﬁw ARSTARO (S CRBTEWSH Psbg favitchable
al so di scharges air that has passed through the ]
between:i adirpasagjeculatom) stgte ithevhich theesnprsarisopynrilisa air that has
cooling elenent (42), the first adsorption heat
paseed flanggh t{S tyolimngasshpe (4 off the seohd ads@atisageoling element
(40a) of the first adsorption cooling elenment (41) to
(42),nde Rt SRQFStiorDhek? exd@ighbt (210] hvd SRMBURIdiS coR€@P hHisage (40a)
to claim2, further conprising a refrigerant circuit

of @l@)ﬁr%toﬁdé?o%‘@&?tci Bﬂnéré;llﬁl{'néﬁtaﬁielat {%he GHGHEE & the room oe%nd also

circulating a refrig el n a heat exchanger

- Ihe refri.gerant circuit I S _gonposed of third
disliiBadsopt WHTHRS eGichitivdpe 108 55 oaiABORT G tHea sk esrr @) and
eat, exchanger (55) that 0 support an, adsorpent. on

the{]w@uémffcgebrgfaﬁssela% (4%)r<é éwsmﬂq SORRIIAN eoQimgnglement (42) to
(53) and the fourth adsorption heat exchanger (55), =

the (qyedgass:r angep saeond gic girculagiop stajfe donrhigh telalr paseage supplies air
switchabl e between a first refrigerant circulating

thas hat eabsedwthirainglt ftiee tholing pdsagpt(@O0h) hdahe efush adgaption cooling
(53) serves as a condenser and the fourth adsorption

eleleft (4€0y¢ e §&ionl ShlsoGRioviEBead exeRaré/ @R Rtaid fiedhdidity control

second refrigerant circulating state in which the

pasbar (40a OB Rk O Q@s%‘i‘pt%&?@@d’lg'f? elefneny (4522(;%‘?4% #3%id@ of the room

condenser and the third alir adsorption e anger (53)

and>41§ Vgiécﬁﬁ'ag{]air A2 RAL ?‘I&ﬁ%g% lt}gr'ag%lﬁ H?e ﬁlisE gﬁ)@?s@?ﬂe }z}\‘lgar% %;(clila%ger (21)

contigure 0 be sw a ween.

R Lt DAL Pk gTEEREES o gmons o

adsor pti on heat exchanger (53) and the first
the oytdoopt, 288 heat exchanger (21) to the inside of the

room and al so di scharges air that has passed through
t he ftbaraithpassage for dehumidifying operation is configured to be switchable

between: a first air circulating state in which the air passage supplies air that has
passed through the first adsorption heat exchanger (21) and a humidity control passage
(40a) of the first adsorption cooling element (41) to the inside of the room and also
discharges air that has passed through the cooling passage (40b) of the first adsorption
cooling element (41), the second adsorption heat exchanger (22), and the humidity
control passage (40a) of the second adsorption cooling element (42) to the outdoors;
and a second air circulating state in which that the air passage supplies air that has
passed through the second adsorption heat exchanger (22) and the humidity control
passage (40a) of the second adsorption cooling element (42) to the inside of the room

and also discharges air that has passed through the cooling passage (40b) of the
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adsor pti on heat exchanger (55) and the second
adsor pti on heat exchanger (22% to the outdoors; and a
second air circulating state?n which the air passage
(30) supplies air that has passed through the fourth
adsor pti on heat exchanger (55) and the second 25
adsorption heat exchanger (22) to the inside of the
Se?%@nacgﬁwtmns@@mgdiwg@ts(ﬁﬂ,rth@ Hast aBorption kred s@ehanger (21), and
through the third adsorption heat exchanger (53) and
the hemidityscoradd qraptdger(40heaf thexitisnadenp&i fodling tlement (41) to the
outdoors. 11. The humdity controller according to
outdodirsn 2, 5 further conprising a refrigerant circuit
(60) for conducting a refrigerating cycle of
circulating a refrigerant, wherein a heat exchanger of
the refrigerant circuit (60) is conposed of a first

air h anger «63) and a second air heat
IO’exchaﬁ%lhu%gﬁy\‘Kng]i'tﬁ(’licfrra?cf?fgll”bgW N %1.11}?1 ng out sensible
heat &I@ n%e with a refrigerant, 10 the refrigerant . )
ci r cui r%e OOMRIIERE A FiFseranh cleut (P9)c fraptondBeling enrefiigerating
first refrigerant circulating state in which the
cy¢leof cirgplating #refigeananigwhe(ed8) serves as a condenser .
and the second air heat exchanger (65) serves as an
evaporaheat envliamgesechiitk reffogeraerdrduitc (30ulsatomgosidabe a third
in which the second air heat exchanger (65) serves as

adsorpiem deas ekchdipet 83f iahat a Folirth etsoPHONARGRT eXBdhger (55) that
serves as an evaporator, and 15 the air passage (3%))

suppore AR fagirbest 519tlﬁesﬁ\%$.teg Q@Qiﬁ'ﬁ 1Rt mgtiﬁl ﬁ%%g%xcﬁﬁﬁger (53) and

circulating state in Ich the air passage |
theStARRY ! It d through the first
egig’sgbﬁtﬁg%%hﬁga{]t%g&cﬁgrﬁ%egigs)zl) and the first air heat
exchanger (.63) to.the j.nsi.de of the room and al so
di sch géﬂﬁlgf: { Rieul 450D 4 Senflawed grbe Raichably peween a firs
adsorptjon heat exchanger (22) and the second air
refHggrang cepladeg sieboin which ke prptionrieabexchenger (38) serves as
air circulating state in which the air passage (30)
a cengpsiseeandhthe fobeth adasrppias deat ¢ivhenggr (SSheervescasnah evaporator and
adsor pti on heat exchanger (22) and the second air heat
a sexaibhnefeipefand circolatinp estatashdehieh thé oo mdsstgtioh Hat exchanger
di scharges air that has passed through the first
(55) serves as a condenser and the third air adsorption exchanger (53) serves as an
evaporator, and
the air passage (30) is configured to be switchable between: a first air
circulating state in which the air passage (30) supplies air that has passed through the
third adsorption heat exchanger (53) and the first adsorption heat exchanger (21) to the
inside of the room and also discharges air that has passed through the fourth
adsorption heat exchanger (55) and the second adsorption heat exchanger (22) to the
outdoors; and a second air circulating state in which the air passage (30) supplies air

that has passed through the fourth adsorption heat exchanger (55) and the second

adsorption heat exchanger (22) to the inside of the room and also discharges air that
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adsor pti on heat exchanger (21) and the first air heat
exchanger (63) to the outdoors. 25 12. The humdity
controller according to clai®i2, 94 further
conprising an auxiliary heat exchanger (70), wherein
the auxiliary heat exchanger (70) is equipped with a
first passage (71) through which first air flows and
hag pewsecdribirqugh shg dhitd 2)iserption dleatnkr ahiangerc(G3d aailrthe fflretvedsorption
and is configured to let the air flow ng through the
hedtiexshanzes sHD&o Ml putdberst he air 5 fl ow ng through the
second passage (72) conduct a total heat exchange or a
sensi bl e heat exchange, and the air passage (30) is
configured to be switchable between: a first air

11. circ UITEE Wi 'tﬂ&?ntk&le%‘cg&dgl%etﬁ%'lzﬁ ’ssage ( 30)

supplies alr T asse rou the first

passa (71) of.the au |I|ary eat

e T it SoutriatioA THbMeat SRR 0 10 Fopydyinghe Tetigerating

i.nside of the roomand al so di scharges alr that has
cypasteqculeting ageirigseanicvbrgitbassage (72) of the

auxi liary heat exchanger (70) and the second

adsor pthearexvbanges o iz ppdri géraf) ciranit (68) dutaoposd cfradfizst air heat

second air circulating state in which the air passage

exdlidffers (GR)| AiRls a ddetoridralr has dxehafdr t(ESPWAth hirethefs®Errying out
passage (72) of the auxiliary heat exchanger (70) and

seﬂsmeﬁ@mﬂﬂa%dﬁmméﬂ Beh@at exchanger (22) to 15 the
i nside of the roomand al’so discharges air that has

passeg ot &)
x| ﬁlar%"fﬁéa?n*&?ﬁ“ ) ROBAEed i %%ta%é’é%rbs yesh @ first
xcha h 0 oor 13. . The
re Eéﬁwﬁﬂr&ﬂﬁ Egtdftng vid nt‘ 5355 g Fﬁ@}angam%ﬁ)smées as 2
nt rol ans for settin time |nterval at whi ch
BRI Ghe e Piahe s HOEETE0S) ST BUAREYIRPraoraRd a second
of the cold/hot water circuit (10) and an air
reftiperent atrtwigting state di witich she serand aaje he@oyxcherges 661 sexyes as a
according to a latent heat |oad of the inside of the
condeaser ankdehe finsttafrcheao pk ¢laingee@B3 s¢rves anin guapedatst) and
that the setting value of the tine
the air passage (30) is configured to be switchable between: a first air
circulating state in which the air passage (30) supplies air that has passed through the
first adsorption heat exchanger (21) and the first air heat exchanger (63) to the inside
of the room and also discharges air that has passed through the second adsorption heat
exchanger (22) and the second air heat exchanger (65) to the outdoors; and a second
air circulating state in which the air passage (30) supplies air that has passed through
the second adsorption heat exchanger (22) and the second air heat exchanger (65) to

the inside of the room and also discharges air that has passed through the first

adsorption heat exchanger (21) and the first air heat exchanger (63) to the outdoors.

12. The humidity controller according to claim 2,
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25 interval is made smaller with increasing |atent
heat | oad of the inside of the room 95 14. The
humi dity controller accordiffto claim2, wherein the
cold/ hot water circuit (10) is connected to a cold
heat source (81) for supplying cold water cool ed by
the refrigerator (90). 5 15. The humdity controller
accor Siriigr comprising appuxilinsy dewt exgbangsy d7HotWhgeginr
circuit (10) is connected to a cold heat source (81)
for thepphwilingy dektdewetangerc (H)eid bguippedfwitlyer firdr passage (71)
(90) and a hot heat source (82) for supplying hot
throadle whigiatfgst by fiwad abeingcondipbegel (FANthfveigh which second air
refrigerator (90). 10 16. The hum dity controller

. ) i | _
ﬂo%?%@{srl%)?g%ufédﬂb Tethe \Mggﬁﬁgﬁﬁ tBfouphltHé Redt (p‘SQ’?éa%g {)71)f %x}d the air

Cl rcul I S connect eat our ces

oRPhOR, S SO L 90, SEARES G BpaP gpanc o o s

h hum di tg %:ggtntrol | er according to claim2, wherein the

el SEeHIngE: er circuit (10) is connected to a cold
heat source (81) for supplying cold water cool ed by i
col d Heatirneasaege: KXnis ronfiguseddoi be switebalia) bedweenige first air
device (101). 18. The humdity controller according to

cireilatimg 2tatanimewbich tBO airhmssaged3Bpsupmies mircthat hast pgsi€J thrgugh the
connected to a hot heat source (82) for supplying hot

firsvgiagsagdie@ pdfale hokilkeatheBetntahh@r (M) | andstherfdt hdsaption heat
thermal storage device (102).
exchanger (21) to the inside of the room and also discharges air that has passed
through the second passage (72) of the auxiliary heat exchanger (70) and the second
adsorption heat exchanger (22) to the outdoors; and a second air circulating state in
which the air passage (30) supplies air that has passed through the second passage (72)
of the auxiliary heat exchanger (70) and the second adsorption heat exchanger (22) to
the inside of the room and also discharges air that has passed through the first passage

(71) of the auxiliary heat exchanger (70) and the first adsorption heat exchanger (21)

to the outdoors.

13. The humidity controller according to claim 2,

further comprising control means for setting a time interval at which
switching between a cold/hot water circulating state of the cold/hot water circuit (10)
and an air circulating state of the air passage (30) are switched according to a latent
heat load of the inside of the room, wherein

the control means is configured such that the setting value of the time

interval is made smaller with increasing latent heat load of the inside of the room.
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14. The humidity controller according to claim 2, wherein
the cold/hot water circuit (10) is connected to a cold heat source (81) for

supplying cold water cooled by the refrigerator (90).

15. The humidity controller according to claim 14, wherein
the cold/hot water circuit (10) is connected to a cold heat source (81) for
supplying cold water cooled by a refrigerator (90) and a hot heat source (82) for

supplying hot water heated by heat being radiated from the refrigerator (90).

I6. The humidity controller according to claim 2, wherein
the cold/hot water circuit (10) is connected to heat sources (81, 82) for

supplying cold/hot water cooled/heated by a refrigerator (90) or a boiler (95).

17. The humidity controller according to claim 2, wherein

the cold/hot water circuit (10) is connected to a cold heat source (81) for
supplying cold water cooled by cold heat being thermally stored in a thermal storage
device (101).
18. The humidity controller according to claim 2, wherein

the cold/hot water circuit (10) is connected to a hot heat source (82) for

supplying hot water heated by hot heat being thermally stored in a thermal storage

device (102).




