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1 HUM DI TY CONTROLLER APPARATUS TECHNI CAL FI ELD The
present invention generally relates to a humdity
controll er apparatus and 5 specifically to an air

di stri bution mechani sm BACK ND ART Conventionally,
hum dity controll er apparatuses for regulating the
hum dity of air by making use of an adsorbent

materi al have been known in the prior art. One such
humi dity cont rAUMIDEAPp&ONTBOILERARRARATUS Japanese
Pat ent Application Kokai 10 Publication No.

1996- 189667. This hum dity control |l er apparatus has an
ai r passage through which a stream of outdoor or room

TECHNICABFAOppasses. And, a section of the piping of
a refrigerant circuit which perforns a vapor

CONPARE Sirdenf %ﬁ%}ﬂ@ﬁ %iel%ﬁ}l% %?E?esb% & guglrtﬁ(;!f'li'i:f #éﬁﬁaél?& Mparatus and

refrigerant 1s I'sp e insi
b Sq: RLRIA tion in the air passage
Sp%ﬁ%@?ﬁ%é‘g%dﬁmg%“%\@% Fg}' or as a condenser. In
) N i sed on the periphery of the piping in
B‘%a(ﬁg(g*ﬁﬂslﬁéz%g is a nmesh nenber which is fornmed of a

net-1ike nember in which is encapsulated an adsorbent i
mat efoayentipRally dwgldisheontoller pppargsestier ragylntivgribe hwaidity of air
is cooled by a flow of refrigerant traveling through

by trhakipg pise f sc edsorhentviverteriah chape hieeny knewni innthe upridri arhs One such
as an evaporator. 20 By the action of such cooling,

humidityt woatrpll@s epparatust e didosedr i@ UlfanéscaiPatens Application Kokai
adsorbed via the net-1like nenber. In addition, en

Publiitiph MNoNg99&gGRosHY. f uncti ons as a condenser, noisture
adsorbed onto the adsorbent material is desorbed when

heat fﬂistﬁﬁ’&%iﬁgy lc6htt '19:% ra?ﬂérah%'h%“aﬂ%iﬂ ﬁgasg%%r%%&gg%ﬁicﬂ% stream of

sect1 on. resu e adsor bent

THAT @) VE . . .
oo 55l o LG d MBI DY AT e o
whﬂ:ﬂrlr)'egtlot ] %%%})‘grotlz&%res%? Are 1'tigue§’"élti06111I éyc%e by the circulation of refrigerant is

disposed in the inside of the air passage. This piping section in the air passage functions
as an evaporator or as a condenser. In addition, disposed on the periphery of the piping in
the air passage is a mesh member which is formed of a net-like member in which is
encapsulated an adsorbent material.

The adforbent material of the mesh container is cooled by a flow of refrigerant
traveling through the piping section, when the piping section functions as an evaporator.
By the action of such cooling, moisture present in the room or outdoor air is adsorbed via
the net-like member. In addition, when the piping section functions as a condenser,
moisture adsorbed onto the adsorbent material is desorbed when heated by the refrigerant
flowing through the piping section. As a result, the adsorbent material is regenerated.
PROBLEMS THAT INVENTION INTENDS TO SOLVE |

However, in the above-described conventional humidity controller apparatus, air
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di stribution systens have not been considered at all,
and si ze reduction has been demanded. That is, it is
necessary to switch the air distribution systens
bet ween the case where the p#ping section functions
as an evaporator and the case where the piping section
functions as a condenser. Especially, continuous
. agsorption and reqenerati on of the adsorbent 5
dis PR Y steg haverothsen consigaredatiabldand size gesiuetion hdsrbeeh demanded.
above-descri bed conventional humdity controller |
Thatppait 45 mecessroydy @wjtch Hie ajpidistribution systepanbetivedn te0das@Svhere the
and heating air and the nmesh container as a noi sture-

pipagssection futctions aghe el goradr andtiRr dadd 92eresSHR gﬁﬁhg ls¥ction functions

Therefore, the air flow systens becone nor

as 60cEdeRRE e dESRBAIYN c&HHiubLE r%ﬁdf&é?ﬁoqiéaﬁﬁ Rbeddifion of the a&sorbent

conventional "humdity contro I ncfeases.
. o f] ncejved in view of the above
ma%%%ﬁ%@%#%&oﬁﬂgﬁﬁﬂég%ﬂ tsﬁgteﬁﬂg'esent invention is to
i nprove the air systens fqr the pyrpose of downsi zing.
Bl s&%&ﬁg"ﬁidﬁw FeRyentional ﬁwﬁu sentrofleriagparatus, hewever, the

. first inventjon is directed to a humidity controller

PIPINE 3§, R Jpgansstog gepling jand: hegting ain anbthe @1esh xy@ineh savie moisture-
(69) for accommodating a first heat exchanger (3), an
seibing means are foringtl dndi arangeg pepdretiyon Themforeat® aif fldve systems
first heat exchanger (3); and a second heat exchange

becomeamipae complicatéd)rand dn adyitionthé yizé of thi @ohvéntibnalltR@didity controller
exchange canber (69), for accommbdati ng a second heat

increxsehanger (5), an adsorbent material being supported
on a surface of the second heat exchanger (5). The
hum el preset GRAHGH WaS C&Weﬂtiﬂ%ié\y%? h‘fé%b%?/%%bﬁ%fﬁf.a An object

Irst arr ou ow

first air inflow passage (63) and a

of AR a4 L P s DR o 5l
h hanb 69, 73
DIS?.%(?SQ@(}J Qﬁm‘gﬁgﬁgat a??;ngggei (r:1 g sﬁLZr |( rrposed)

manner..jn the.thi.ckness direction of both the heat
xR bR i T e s B Sovmaon ghidapeigd do d henidity contrller
agpar atus, further conprises a second air 25 inflow

appgralys semprising: a fistzhegk sxshangs chasober|(69) foasceapmpe8ing a first heat

whi ch are fornmed al ong anot her 3
exchanger (3), an adsorbent material being supported on a surface of the first heat

exchanger (3); and a second heat exchange chamber (73), formed adjacently to the first
heat exchange chamber (69), for accommodating a second heat exchanger (5), an adsorbent
material being supported on a surface of the second heat exchanger (5). The humidity
controller apparatus further comprises a first air inflow passage (63) and a first air outflow
passage (65) which are formed along one end surface in a thickness direction in which
respective one surfaces of the two heat exchange chambers (69, 73) continue and which are
arranged in a superimposed manner in the thickness direction of both the heat exchange
chambers (69,‘ 73).  The humidity controller apparatus further comprises a second air

inflow passage (57) and a second air outflow passage (59) which are formed along another
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end surface which is an end surface where respective
one surfaces of the two heat exchange chanbers (69,
73) continue and which is situyated face to face with
the one end surface, and whi€h are arranged in a
superinposed manner in the thickness direction of
both the heat exchange chanbers (69, 73). The humdity
ontroller. apparatus further 5 conprises

eng psé’ﬁ{aﬁ%/@?leﬁ i 1§ garhs%is? aep Where gespective) ong sufpessi pfy the two heat
and cl osing openings (31la, :., 33a, ...) for

exehange shembers (6hethsentinuseand which hig situated: Fagn de fadeawishithe one end
(69) and the second heat exchange chanber (73), and

sudaash andfwhich peesangmed 57 .2 GPprimpdsediambnmeetif [thyvthipksesa @erection of
(59, 65). In the first invention, the distribution of

bothi theOheat R chdrgst cHagersepdhanye Tﬂeohﬁlﬁﬁﬁﬁreﬁoﬂtﬁﬁ%r %garatus further

ed by

t he second heat exchange chanber (73) 1S swtc

coﬁﬁﬁﬁsrtgfeﬁin%?l&gn%@gﬁésr ??,D_b%ﬁan)z;&fopteﬁl?lg and closing openings (31a,

openi ng/ cl 6si ng _ _ _
1 S92 Yo i G R B S Bl Sier (09 and e
secp PR FRBL BT ERRGE: dith Ao Farh EpaY BIIENTo8 gl eesh outflow

the 15 first invention, wherein four openings
passaee58360). whi ch al | ow conmuni cati on between the first
heat exchange chanmber (69) and the second heat
exchbnghe clisshbiavertit) thaddistibutionsof aif rofi mhe ofirst heat exchange
passage (63) and the first air outfl ow passage (65)
chaamber 068)i anidathe dedond deatsexchirigexdhahiber (78) G5 ewtRéd By opéhifg/closing
matri x direction. Four openings (3la-31d) which allow
cotRIMByNiie@isi ¢Mthe peRBIB/cldid gl ine sk L..e4ghange gharhs i
(69) and the second E/eat 0 excshg?ge ’cﬁg’n‘og)? (147;53) an‘f’zlubt of this,

moishﬁ'? l%ﬁ&ﬁﬁﬁ’orﬂﬁﬁd hﬂfsg.gt;fvr@@ﬁé FRetfectel i @?enﬁ%? gxzcg §&3fld Bkt exchange

outflow " passage ( are positione _ _
He tyst 0 one another in a matrix direction. The
cha!gf gﬁtﬂ% e3n)| ng/ cl osing neans (35,..., 47, ...) are each

for nper. lLn.the seco i nvention, the ,
di rect gélﬁmﬁ%q TER™ émir?w{legs %?‘WF‘%&U?@&IQ T 3RPATENS Gopirding to the
eni ng/ cl.osi.ng the ejght danpers (35, ..., 47, ...).
fmﬁ@“’ﬁ“ﬁl drhereipdowrqpegn 5?&@&?‘%’@% allow cqpimynigation’ between the
rel ease are realized in the first heat exchange
first heatsEehange rhambert (A andtbp gegondtheat exchange chamber (73) and the first

air inflow passage (63) and the first air outflow passage (65) are positioned in close

proximity to one another in a matrix direction. Four openings (31a-31d) which allow
communication between the first heat exchange chamber (69) and the second heat
exchange chamber (73) and the second air inflow passage (57) and the second air outflow
passage (59) are positioned in close proximity to one another in a matrix direction. The
eight opening/closing means (35, ..., 47, ...) are each formed by a damper.

In the second invention, the direction in which air is distributed is switched by

opening/closing the eight dampers (35, ..., 47, ...). As a result, mojsture absorption and

moisture release are realized in the first heat exchange chamber (69) and the second heat
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exchange chanber (73). The third invention provides a
hum dity controll er apparatus according to the first
i nvention, wherein the first air inflow passage (63)
and the first air outflow pasdage (65) are arranged
symmetrically with the second air inflow passage (57)
and the second air 5 outflow passage (59). In the
third invention, the first air inflow passage (63),
exchangeichember (73put f | ow passage (65), the second air
i nfl ow passage (57), and the second air outflow
passage thir@)invention pradés 4 Muraidito @Bﬁ&bllﬁrabﬁﬁﬁmﬁéordmgqo the first
the air distribution resistance is decreased. The

inVeéitioh N whBaN HHeOfrsP bR thAGS éﬁsﬁgg}(@ ). 2hdC@B UG difbutflow passage (65)

appar atus accordi ng to th I st 1 nvention,

dth
AL, WGl L o RROBREE (baP PR TTGRA e s i
h f
ol TR

.refrlggé . theret hrough such that refrigerant
conddmdhe | dﬁﬁent@?aég? dwstopir dntlewpassage 3duthei first radr outflow

first heat exchanger (3) and the second heat
pagsReh (65 ethe(sBgond18r inflavh passage (37).i andethe isecondradi eutfloe passage (59)
absorption and regeneration of the adsorbent nateri al
aregplacadaala coatpaboyanrafgemgar, and theaddinsibutionresiRthnee is decreased.
evaporation occurring in the first heat exchanger (3)
and e foekkifvditioh R¥eidandHuntidty cdhRolidrf dppatafiiseitichbRiing to the
provides a humdity controller apparatus according to

ﬁr§t hvenkioH! {hereRy ﬁl@tﬁlﬁf‘hea‘(\’@ﬂ}ﬁhgeul aPHﬁﬂ tiefd de@%r&f‘ﬁ%? exéfRker (5) are

for swtching refrigerant cir ron In

prdviddd gle gaﬂétﬁx%‘eh i drft Widenft] ‘Wlﬁcﬁ geri?hﬁ§ A 9 ' on %\ﬂoh‘ grefngerat]on

provi nol St e In ream O

ey bF i Ralion B Bhee e@@w%é##%h% P i Sr?‘”e?m csmaensm and
refrj nt eyapor at i .ng _heat exchang (3, .5) whi
GV%PR@%’ Gﬁﬁ@ﬁﬁ ely Qecar g thse %5 Sty 8F4t; %‘fetﬁﬁgercﬁh dids f‘l?Fg second heat
at exchanger (5, 3) is regenerated by the rel ease of
ex E therefromto a streamof air flowi ng through
t he ref“%@ rant condensi ng heat 25 exchanger (5, 3),

wher Bbshet faurd invantiort, moisturie Rbseirplidri end hsgentmation of the adsorbent

adsorbent material of the 5
material are realized by refrigerant condensation and evaporation occurring in the first heat

exchanger (3) and the second heat exchanger (5).

The fifth invention provides a humidity controller apparatus according to the
fourth invention, wherein dehumidifier means (80) for switching refrigerant circulation in
the refrigerant circuit (1) and air distribution is provided so that moisture in a stream of air
flowing ‘through a refrigerant evaporating heat exchanger (3, 5) is adsorbed by the
adsorbent material of the refrigerant evaporating heat exchanger (3, 5) while the adsorbent
material of a refrigerant condensing heat exchanger (5, 3) is regenerated by the release of

moisture therefrom to a stream of air flowing through the refrigerant condensing heat

exchanger (5, 3), whereby the stream of air dehumidified by the adsorbent material of the
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refrigerant evaporating heat exchanger (3, 5) is

supplied to an indoor space. In the fifth invention,

the dehum di fier neans (80) switches refrigerant

circulation in the refrigeragt circuit (1) and air

di stribution, whereby air dehum dification takes place

in one heat exchanger (i.e., the refrigerant

evapor ati ng heat exchanger (3, 5)) and 5
refagsanberiporsting hiest exbﬁﬁ%'éﬁmﬁ) RiupplibtoRhagsdoor Rpadae

ot her heat exchanger (i.e., the refrigerant

condenenGriN fREnGE M @@ undi ﬁex?’gxﬁanf@ﬂ} E‘\ﬁltﬂﬁﬁ YhrigRfant circulation

this, dehumdification is carri

in iH%tI%frE#EPJlﬂt %ﬂ*culT:i'gt Sd&P dis{}g}%?%h,?\%h%ﬁ@” dedlsiprHPd" Pg:a%o ntakes place

ntr us accor

i nveption V\herenhmdlfler means for s t chi
in O@Fr Gtk Srhanger cliear g nrafigaa it Beat afee Sarsce (5 9) and |
g and air distribution is provided so that noisture
adﬁo nt-Epgterial regengiation takep nlgce m@e@ﬁlea heatfexrhangani.c., the refrigerant
evaporating heat exchanger (3, 5) is adsorbed by the
congi¢nsinpdheat erchengen|(5,03))t hAs i reisgle 0fihis,edehporidificatiprhizadarried out
exchanger (3, 5) while the adsorbent material of a
witheftringgeruptibn.condensi ng heat exchanger (5, 3) is
regenerated by the release of noisture therefromto a

st r eqhe QfxtRiihvdntion fevides ausiinidhe doRtbilges atus according to the
condensi ng heat 15 exchanger (5, 3) mhere

fou?&rlﬁ@éﬂngﬁl @héreﬂpﬁﬂjﬂidfﬁé?qné%st at St %ﬁ%reﬁ?%e&éﬂt%mﬂfaﬁon in the

ri gerant” evaporati ng

fﬁ%ﬁﬁ% b3 Bt WO BARGE i bR, P o8, 2 s of ai
i butio

erefr rant, circuit and_air st
Yihe: BGoET - RGNy F*f%&f?%baw( {Egﬁle%"“ﬁ‘ﬁllé&?é o sr)oﬁea‘ilﬁé’nli‘ed by the
adsgé{eﬁb ?F“"E Sf &éﬁé@?@&g;%pggq%gfhegﬁvgﬁg&fgtegn ,tawélyle the adsorbent

pl ace in the other heat exchanger (i.e., the

ma‘-ﬂélﬁlr pherefrigeranhenndensing heattexchaugbr(fy 8) iy Bgemyyted it thireclease of
adsorbent material thereof is regenerated. As the

moistire|therefromhicsa stieami off bir diwiog theoughrthe eefrigetanticohderising heat
interruption. The seventh invention provides a

exchangedli(by3); ovickellyl the sappardtdis hanilfied BY the adstebent akdtédal of the
i nvention, wherein dehum difier nmeans (80) for :

refrigtrdrt té'vﬁ]ibrétﬁfgr h&ﬁéﬁhﬁn%‘ér (5, 13)a$ supplibd to #PinHBSr space.

refrigerant circuit and air distribution is

Pr OVinOige sB&h iREntiBR! RitHaPhdr mnans L(BEP FWREhe? ! tkfifberant circulation in

the refrigerant gjrcuit (1) and air distribution, whereby air dehumidification takes place in

one heat exchanger (i.c., the refrigerant evaporating heat exchanger (3, 5)) and air
humidification takes place in the other heat exchanger (i.e., the refrigerant condensing heat
exchanger (5, 3)) and the adsorbent material thereof is regenerated. As the result of this,
humidification is carried out without interruption.

The seventh invention provides a humidity controller apparatus according to the
fourth invention, wherein dehumidifier means (80) for switching refrigerant circulation in

the refrigerant circuit (1) and air distribution is provided so that moisture in a stream of air
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flow ng through a refrigerant evaporating heat
exchanger (3, 5) is adsorbed by the adsorbent

mat erial of the refrigerant evaporating heat exchanger
(3, 5) while the adsorbent ngterial of a refrigerant
condensi ng heat exchanger (5, 3) is regenerated by the
rel ease of noisture therefromto a streamof air
flow ng through the refrigerant condensing heat 5

floWifRg ARG} (é’reﬁ}%eﬁé&ﬁeéﬁg%’rggﬁg Iaf ee@;@?xéﬁ‘fggfi(i?h 5) is adsorbed by the

dehum di Ti ed by e ads mat eri a

' : oleat ing heat exchanger, (3 [ S,
sl FYRY RIBhH8 BB il PRt ) Pty the adsorbent
for switching refrigerant circulatign_in the
el o @B fHEERH CandetEnE heatiesshRneetiGe 3} Baeseerarad by the release of
provided so that noisture in a streamof air flow ng
moiFRE,Heredrone fip j ay siream of ajmflewing thyonginthee saftigergatr cBiensing heat
5) is adsorbed by the adsorbent material of the
ex¢chahgerg@y A twhikdelsyy the etradr nd aireddhumidifiad dg rthd 3dsobhendiaterial of the
.the adsorbent material of a refrigerant condensing

- refligaraneeeipengiop Hedt exdhahger (SOSNRIsabplbd dRdo6 fRSE olf]lumidiﬁer :

noi sture therefromto a streamof air = flow ng throug
mebh® (8B EdrISwAMi qeﬁg@ﬁh P EiRERkiof h" i Sdircyi i
'V\,her(elt?y t he st rggam 0 air ]hum'lgi fi?legl@g%uf?é]ezmgd'\é%?%teﬁ) and air

dislé{gfuﬁbé;ik pRovibde PJ ﬁ%art 'tn%ﬁEtﬁHat inty @R@&gtoifrﬁg' ﬁlﬁ\gﬁgw&%ﬂgaefeﬁigeram

3) i's supplie an 1 ndoor “space.
e BP0 3o B RS R bl e evigrn
dehum di f| ca}%i on d o%i &gerati on and . a ) .
evaRBTtEMeRL PSR A D Ketharadserbentymaterial of pargfrigerant condensing

invention, the dehumdifier nmeans (80) sw tches

heat gx¢hagerrd: 3) isireaenczatedbby the eleasq of mpigtire therefrorg ¢o & stream of air
(1) and air distribution, whereby air dehunidification

flowingethroyighdbe irefrigamnh condepsiop dwegeexchanger (54 3)e whereby the stream of
refrigerant evaporating heat exchanger (3, 5)) 20 and

air humidified by rth¢ edsoabent egrerta] aff it rdfderantdvaperating hb& exchanger (5,
ot her heat exchanger (i.e., the refrigerant

3) Bopgelizing AeadhdddrCdpasg erTHed delinidifs mE@srm?ﬂa&ldo{he humidifier
this, dehumdification is carried out wthou

meéxﬁt(_sy WR! bOFigured 36 Yokt switBRAbIy Wehbddia IRhitflification mode of
hum di ( 81)p I He :

fier means , refrigerant circulation int
[ rem{llp- ' ' i:rdistribution are
Opega\?\nfoﬁlc%g& @inffcgﬂglltlr éﬁﬁﬁﬁeﬁé%ati on takes place in
one jheat exchanger (i.e., t he exchan 3,. \
onG Bt ST SRbentiony she (dHfueiBet R0 0 (Sightd refrigerant

. heat exchanger (i.e., .t hea xchanger (5, 3)) 7 :
circulation in E re e1ger t celrcmt H? ang a}r cﬁstn u’uc?n, wh(ereby e)u% dehumidification

takes place in one heat exchanger (i.e., the refrigerant evaporating heat exchanger (3, 5))
and adsorbent-material regeneration takes place in the other heat exchanger (i.e., the
refrigerant condensing heat exchanger (5, 3)). As the result of this, dehumidification is
carried out without interruption. In addition, when switched to the humidifier means (81),
refrigerant circulation in the refrigerant circuit (1) and air distribution are switched. Then,
air dehumidification takes place in one heat exchanger (i.e., the heat exchanger (3, §)) and

air humidification takes place in the other heat exchanger (i.e., the heat exchanger (5, 3))
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and the adsorbent material thereof is regenerated. As
the result of this, humdification is «carried out

wi thout interruption. EFFECTS OF | NVENTI ON Thus, in
accordance with the first invéntion, it is arranged
that: the first heat 5 exchange chanber (69) and the
second heat exchange chanber (73) are adjacently

rranged; the inflow passages (57, 63) and the outfl ow
angég% agsesbeels matgRy thareofds regeperatedn As theipesnltrofdhigghumidification is

manner in the thickness direction of the first and
cagadond Withaut ipterhwgtige. chanbers (69, 73). This provides

a downsi zed hunmidity controller apparatus. That is,

EBRFECTSOF INVENTIQNSt ens are nade sinple in
construction and the reduction of size is

10
achi qygd. inFcdoRBhce IWith ﬂneaﬁfsﬁmﬂﬁg)ﬂ,aﬁ i# gg&"ﬂ?alt:r él'{e first heat

mat eri al’'s are supported on the su(r]I aces oh °
5 .
oxgE AP 00567 90961 Hac i APSERPIGR) e smenty

. ea and,an adsor pt | des tiop means. Such an

aTRRE B reReRges (17 BOLEILAE ougiost Gereages (39, 69) are amranged in a
dehum dification and humi dification with the om ssion

SURFFIMPOsed manaist e te Higloesariresionaphthe, firshiand rsssend deatnexchange
a reduction in the nunber of conponent parts, thereby

chapabers ¢69,173po0s This| providespa deivisizerh humidity eorsiobler bpparatus. That s,

_structure but also a downsized humdity controller

air afigtaibatiors systemns heee muade, sidplé $n @bh@ngeion tdhdt thR0FALORI of size is
materials are supported on the surfaces of the first

aclé@dsecond heat exchangers (3) and (5). Such an
arrangenent nmakes it 20 possible to allow the

ref r FEreieR Tt ist @ralip b8 Bat ii{ds%%ht Hl%teglﬁ?s:]aé'é BSprRPRARGRE surfaces of the

materials. As the result of this, t

e BT BEBLIEA B L (05 S AU tomatn of

materi a

i - i hprove the .efficiency of
e B R B e P B s DR e BROy s, iigh 2n Asgngcment makes
.. hum dity controller apparatus, .In gccordance with the
it WIS FOHr ArhriGbRgh A RBwguisetion dudh Jbe)orisgion of an
ﬁa*positi_oned in close proxinmty to one another in a
adspehept-materiakh container n iy @esylie i @ redyetéon by tle number of component

parts, thereby making it possible to provide not only a simplified structure but also a
downsized humidity controller apparatus,

Furtherinore, it is arranged that adsorbent materials are supported on the surfaces
of the first and second heat exchangers (3) and (5). Such an arrangement makes it
possible to allow the refrigerant to directly cool or heat the adsorbent materials. As the
result of this, the adsorption/desorption performance of the adsorbent materials is brought
to a maximum. This makes it possible to improve the efficiency of adsorption/desorption
and to provide a downsized humidity controller apparatus.

In accordance with the second invention, the openings (31a-31d, 33a-33d) are

positioned in close proximity to one another in a matrix direction and are opened/closed by
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the danpers (35,..., 47, ...), respectively.
Accordingly, air distribution systens are nade sinple
in construction and the reduction of size is achieved.
In accordance with the third i%wvention, the first
i nfl ow and outfl ow passages (63, 65) are arranged
synnetrically with the second inflow and outfl ow
gassa 57, H9) 5 Therefore, the distribution
thy dapp Iér( g 4?e~d1)c’é?aPe°A§eléf r Ascordingly, airgligigbution wysteos are made
perform dehum dification and other |ike operation
sippleriniepytirustion end theyreduationof sizd anashiewed the fourth
i nvention, the vapor conpression refrigeration cycle
r ef r ilgewesrtianderwith the tird iavenmphowe dirstiagoaf ﬁfde@utﬂbﬁ passages (63,
adsorption and regeneration of adsorbent materials

653 12e Givahcs Rt dally e ugf Eéc%h&fiﬁﬂow]aﬁ?ld' &tﬁﬁ%ﬂé&?@%@ (57, 59).

with the fifth or S|xth|nvent|on i'S possl

Tlﬁfﬁ%llengﬁé‘aisﬁ‘lbtﬂl%ﬁfr%gx cedﬁh}égpgédf ! %'st ) 90 ?tpfﬁt %} fnogﬁlb?e to perform

hunt di frcation oper Ion the™om SS
nt _nmater. al conta ner..Thi.s reduces the nunber
dc l%ﬁ%éwgﬁpdﬁgﬁrélkef’ﬂ%r tll?}vl ﬁé-llc’(enf)‘bs& ble to
prOV|de no nly a S|an|f|ed structure but also a
downd# ?%‘H’r‘ﬁﬂﬂ?f’ afith the foprth igversions fhearapprieompressioresfrigeration cycle
dehum di fication operation or a humdification
refigesent jcinsuit 16l) aise epplayedne dheraforehitht adsoiptionnand regeneration of
accordance with the seventh invention, the operation
adsosbend materiadsianecasrividt auth ity hlglebﬂ'&ﬁamcylehum di fication
and hum dification. This reduces the nunber of
conpimentordamet witht therfefily of aditth Gnvéntid@s $i B Bodsible to continuously
provide not only a sinplified structure but also a

perdna deinenidifdatioh bpeaibh 8F h BimARRAIRh bDeraBBa WfSthe omission of an

dehum dification or humdification 1s 20 provided

adéMﬁe@lt hhaBrif EbRhfBEY - T Blrgguégg lrFuEb@l q:?tﬁﬁglﬁ ';ﬁt?)m'ts thereby

|gure1|saC|rCU|t i agram s V\nngare

{ { di
S ) A O i
EHIRETE T B X
are performed with high efficiency.

p:

m

In accordance with the seventh invention, the operation is continued by switching
between dehumidification and humidification. This reduces the number of component
parts, thereby IPaking it possible to provide not only a simplified structure but also a
downsized humidity controller apparatus. Besides, dehumidification or humidification is
provided with high efficiency.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a circuit diagram showing a refrigerant circuit of a humidity controller
apparatus according to an embodiment of the present invention;

Figure 2 is a perspective view of a heat exchanger according to the embodiment of

the present invention;



10

15

20

25

Figure 3 is a plan view of a casing, with the om ssion
of its top surface plate; Figure 4 is an end

el evation view of the casing taken on line A-A of Fig.
3; Figure 5is an end el evat Pon view of the casing
taken on line B-B of Fig. 3; Figure 6 is a side view
of a danper when placed in the closed state; 5 Figure

7 isePa si de Vip@ﬁ of toge danper, when pl aced in the open
st at ¢18WHE JUF @ PEn Yey of pdasipr.aiiththepmissien ofatgiiopisuefa¢eplate;
of the danper when placed in the closed state; Figure
9 i s Fagwe dds ah end elevativm view of thearasing takedidnilortA-Gnofifigrs;
placed in the open state; 10 Figure 10 is a side view
of aFipresdsanend tleaitioanvied of iR di@iﬁfg eakeptoarine! Bueest Fip. 3;
the closed state; Figure 11 is a side view of the

SeCOomnFaGReh siedidv 624 HARpAGHREN flﬁ,feﬁqn W 8884 sﬂ:‘?ﬁn t he

state; Figure 12 is a plan view e casing wt

om sg# fiol d | trati.ng a

e ot e i b e R0y SEBE BEBp Thy plpfl ' b Botrinard”, ¢

-a plan view of .the.casing with.the omssion of i{s top ,.

surf 2&%“% df & Sl(ti‘?r Iv}el‘j"s?# %\%ir ﬁdn%dlg‘éﬁﬂ%o & dampeh W&l‘ﬁ\‘ 'ipﬂ?jfed in the
um di fication; Figure J4 is a plan view of the

de

closed St wi t h the omission of its top surface plate, |
illTustrating a_ first operation during humdification;
20 FFipwe 9 1s ajsideavipwanf the St dampe modificatjomivthien tphaed in the open
om ssion of its top surface plate, illustrating a

statgcond operation during humdification; Figure 16 is a
psychronetric chart representing an air state of the

humi Biguye 16 @9 rsidel ¥ewaifogeabts nikdifidatloR of 8R\amper when placed in
enbodi nent and that of a conventional humdity

theGbdret @lategr appar atus during dehum dification
operation; and 25 Figure 17 is a table show ng

rlgs PPigute’ £1 G0 3id vibR S MUY EAer %Atﬁﬁca@i%ﬁ%ﬁetnuﬁlaced in the

open state;

Figure 12 is a plan view of the casing with the omission of its top surface plate,
illustrating a first operation dm*ing dehumidification,;

Figure 13 is a plan view of the casing with the omission of its top surface plate,
illustrating a second operation during dehumidification;

Figure ,l4 is a plan view of the casing with the omission of its top surface plate,
illustrating a first operation during humidification; |

Figure 15 is a plan view of the casing with the omission of its top surface plate,
illustrating a second operation during humidification;

Figure 16 is a psychrometric chart representing an air state of the humidity
controller apparatus of the present embodiment and that of a conventional humidity
controller apparatus during dehumidification operation; and

Figure 17 is a table showing respective data of the humidity controller apparatus
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of the present enbodi nent and the conventi onal

hum dity controll er apparatus during dehumdification
operation. BEST MODE FOR CARRYI NG OQUT | NVENTI ON
Hereinafter, an embodi ment ofi%t he present invention
will be described in detail 5 with reference to the
drawi ngs. As shown in Figures 1-5, a humdity
controller Eg aratus o thewg{t,esen

enbodi nent ,
of & pEasentr &9 0 apd gl icPRYettiopal gwalcﬂgnfmqlleatapsﬁaws during
and has a hollow, rectangular parallelepiped box-Iike
delyweidifigatioyppergtien.casi ng (17) accommodates a
refrigerant circuit (1) and other conponent parts. 10
BESAT MIODEFOR CABRRYNG OUEINYENDHONNt circuit (1) is
a closed circuit formed by a sequential connection of

a COHBfedfFef, 4n/émbadiiREf ofvthe probér Thihtiéal Wil 6O Heitribed in detail
is aflow path switching neans, a first heat

witﬁ’f&f%f’éﬁg€[oﬁ1§)drm4(l%£ is a first heat exchanger, an
I

expansi on val ve 1) which is an expansion nechani sm

. and sgcond .heat exc ger, (5),.. which,s a second
neat Ay dp  Piasfes PRICR ity GoReylef Shpf of the. present
i [,cuit is charg Wi t.h a refriqgerant. The

embodifieyh elffs ctpunt (eapnidfiedion i SemIdeRohatadyhas a hollow,

vapor conpression refrigeration cycle is  perforned by
rectapgular ragaliplepipedobortliker easingydilZht Therw@smeo (bh. a@emmodates a
end of the first heat exchanger (3) is connected to
refii gerarit @incuingl) aaliathdyicomponaitpert§.9) . The ot her end of
the first heat exchanger (3) is connected to one end
of tReferritfy weEipnek bedie refigesagatircOh (1Y isa cheed xiranis iforined by a
val ve (11). The other end of the second heat

seqB&RaR8Riection of 8 coRPRASIIAY), lfu valy Qwitch valdd O ifich is a flow
valve (9). Wth reference to Figure 2, the first heat

patR SWIRARG < a%sy aDirdtNRea® S%ORM rg?le B) WAD A 9Cfirst HeaPEfchanger, an

each forne a respective n ‘and tube heat

°XP§§§E§§@%% ﬁgi)f \R/ﬂ]%{] Clga %\3 %)S{éflngiogt lﬁg%{an%m nd %es.%ic&.k(gfiéeg%échanger (5)

I'rs con excéhangers
wh#ﬁﬁ ‘,Ls 25d§r vix d wwth a | arge nunber of al um num
58 LR BSTITXEMANSEY 11 ke a rectangul ar plate 11

In addition, the refrigerant circuit (1) is charged with a refrigerant. The

refrigerant circuit (1) is configured, such that a vapor compression refrigeration cycle is
performed by the circulation of the refrigerant therethrough.

One en‘d of the first heat exchanger (3) is connected to the four-way switching
valve (9). The other end of the first heat exchanger (3) is connected to one end of the
second heat exchanger (5) via the expansion valve (11). The other end of the second heat
exchanger (5) is connected to the four-way switching valve (9).

With reference to Figure 2, the first heat exchanger (3) and the second heat
exchanger (5) are each formed by a respective fin and tube heat exchanger of the cross fin
type. More specifically, each of the first and second heat exchangers (3) and (5) is

provided with a large number of aluminum fins (13) each shaped like a rectangular plate
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and copper heat transfer tubes (15) which penetrate
the fins (13). An adsorbent material is supported by
means of dip form ng (i mrersi formng) on the
external surface of each fin ?23) as well as on the
external surface of each heat transfer tube (15). 5
As the adsorbent nmaterial, zeolite, silica gel ,

ardG LYt ed. car ho rials select t he organic
°§Pr%‘rhef‘5ﬁ?’r%?“ﬁﬂb‘?nﬁ@§%‘§@rc§é’ﬁrlrtraéc @F r(f{fnes or
vvater-ab orbing properties, rraterrals sel ected from
the ‘oM @'@t%“’j ihsupReTted by smeang o dip fosying diramexsion forming)
group or sulfonic acid group, and functional polyneric
omtheesiternal subise of qachyfior €3N ae-walkas bhithe epeinalBogacemyf each heat
be used. 10 In the present enbodi nent, the first heat

tramxfeh arbgqd 5. 3) and the second heat exchanger (5) are
fin and tube heat exchangers of the cross fin type.

Al t ergipihie\Vdlsd¥rbentinhleBGE &Eoﬁ%,pﬁﬁc@%ﬁhﬁcﬁfva@&owh TatdFRs selected

be enpl oyed. For exanple, heat exchangers
P ORI ARl R o B ' e e absorting
PRt er héfa%“ﬂﬁ/ 5%*8‘?‘ JHOIE e jony £ d %8%25& alrr'c]wawgt gpeboxylic acid

extern .surface of each of t he heat transfer t ubes
groups pr Ssa&‘rf?’?é\: Eq SEYp; aflri dunioal, pelymesic anatgrialgesych (e temperature-

supported on the external surfaces by any ot her
SeRsiEyFRYRersmaY gseds its ability to provide

adsorption is not reduced. The four-way sw tching

val vén (89 presenb embndinypu,etheafirst hestwetchangeet (3 eamdathe second heat

first 20 state that allows comuni cati on between the
exéliangér €f)darehfin candonibe Irar exeliankble sfafe éroSEfin type. Alternatively,

comruni cati on between the second and fourth ports (as

differelitagp@dof RedtiedblidhgdisAhdy baehoyedeC abe eﬁ&ﬁﬁl@ Bsﬁﬁtexchangers of

al l ows communi cati on between the Tirst and fourt

| tha%hhﬁa@ﬂ%nt ehﬁﬁbgq,ggd_ time, communication between

the second and third ports (as indicated in Figure

owi | Ehadffidn, £ X ?A?%‘béé”éﬁw bR stfuries (fagtrri‘f?lsié sygporicd, by
me%ﬁsn cﬁﬁlg %gné%g\g&& @ﬁhedt?ﬂ éd# of { %‘S‘X thtge (ig) and on the external

surface of each of the heat transfer tubes (15). Alternatively, the adsorbent material may
be supported on the external surfaces by any other techniques as long as its ability to
provide adSorption is not reduced.

The four-way switching valve (9) is so configured as to switch between a first
state that allows communication between the first and third ports and, at the same time,
communication between the second and fourth ports (as indicated in Figure 1(A)), and a
second state that allows communication between the first and fourth ports and, at the same
time, communication between the second and third ports (as indicated in Figure 1(B)).
And, the four-way switching valve (9) is switched for establishing a switch between a first

operation in which the first heat exchanger (3) functions as a condenser while,
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si mul t aneously, the second heat exchanger (5)

functions as an evaporator and a second operation in

whi ch the second heat exchanger (5) functions as a

condenser whil e, sinultaneod@ly, the first heat

exchanger (3) functions as an evaporator. Next, wth

reference to Figures 3-5, the inner structure of the

casi ng 9 is 5 described. Referring to Figure 3,
Slfflﬂlém’éa%% hofhe Bpgondalieat exghangers (A fupeianstasi an evaparetes aad a second

| ower side in the figure), a backside (upper side), a
operatipn hisin evhédhd ¢hy Iseimldsh@he)excmmgea (5) gfunctidrands <i dendenser while,

(right side). In addition, in Figures 4 and 5, the
sirmalgdnsgus(yl, The Higshent bﬁﬂlaﬁglérf(a)?ﬁmcﬁmi&fhnie‘i‘aﬁélﬁwﬂ as an

upper side in the figure) and a bottom surface (I ower

si deNext h&ith %fe?&cé%) Fl'gﬁre§ o701 aﬁg}m%mm io{‘ fl% Wsing (17) is

and is shaped like a flat box. casl ng

“HL AT S M e

ORI oA e&acfﬁ”@tphé’ 53R e ik e S o o et

) fu t her has a_r.i.ght S|de pl at e 7b) which is
hﬂ'ﬂfﬂ side &’éahtvﬁlil@d alnt pddition jp Figurepd nd § %measmﬁ gy has a top surface
whi.ch em ssion air EA is expelled outS| de the room
(whish isshosamsanowpprsidoipshe figure289d ¢ hotergisunthéecfiowdrsside).
hum dity-conditioned air SAis supplied to an indoor
spac&he DasipEFY is symaevhdneviewsd ingpléd ad issshapablike 4 flanbox. The
plate (27) which is a partition nenber. The partition
casitg@{¥7) has ) lefe kideqsiata {1 i) rwikbiR iplovidéd ayit Adirstsuction opening (19)
equi prent  chanber (29b) inside the casing (17). The

thr&?gH WhidNowri&drCaif 274 id Ar S pPakd aP ic‘c@ﬁ‘c[‘ gtuf‘t aﬁell.v cas% ’]21) through

in the dlrectlon of the thickness o

;%Ué)n? ) | | Sp %U&ﬁ%“inan%é 'cab %ﬁf@%n értl!la% a right side

SO as to exten

P‘aﬁe' B R i ?Ef%ﬂfedc‘?*ﬁfe Aooish g phiFsba f%ﬂgﬁ“%‘fg&eyvhwh emission

rt her referenge to Figur

air G4 15 Ersie &%F%ﬁe( B s g s bt peniiEc® riegeh which

a front q% &% of, the casing (17) (Il ower side)
hurpigity- %éwogﬁ #ig Sd iy PPEed toan @égq)rrﬁ@aem) (upper

si de In addjtion, in Figure 3, the partition plate

(27) 1590$dsm§id9nféa cagingh(17has aj partities plas @Frowvikich is a partition

right relative to the central part of the casing (17).
methBer. The partition plate (27) defines an air chamber (29a) and an equipment
chamber (29b) ipside the casing (17). The partition plate (27) is disposed perpendicularly,
i.e., in the direction of the thickness of the casing (17). Referring to Figures 4 and 5, the
partition plate (27) is disposed so as to extend from a top plate (17¢) of the casing (17)
(upper side) to a bottom plate (17f) of the casing (17) (lower side). Furthermore, with
reference to Figure 3, the partition plate (27) is disposed so as to extend from a front
plate (17¢) of the casing (17) (lower side) to a back plate (17d) of the casing (17) (upper
side). In addition, in Figure 3, the partition plate (27) is positioned, such that it lies

somewhat right relative to the central part of the casing (17).
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The equi pment chanber (29b) acconmmodates the
conpressor (7) and other devices in the refrigerant
circuit (1) with the exclusion of the heat exchangers
(3, 5). In addition, the equBpnent chanber (29b)
houses a first fan (79) and a second fan (77). The
first fan (79) is connected to the first outl et
opening (23) while, on the other hand, the 5 second
fan {The)equipmen néwmhtrt(di'bh eicecanmndatemﬁhetconmeessmg (7 and other
(25). The air chanber (29a) of the casing (17) is
devitevindiad refirighraat Eireuit (19 reitls thef exemisionl @t the h@ﬁ)ex%ﬁr%@rsi' @,5). In
a partition nenber, a second end surface plate (3

add/iﬁbﬁ Rhé §q]1ﬁpﬂi@ﬁtt é}fahﬂiér (29DY BBhses 3T sOfah %ﬁ)f@h et ﬁg C§7’I). The

plate ( vvhlchisapartltlon menber I'rst

ﬁrs?*éﬁ?ﬁ@ igi c\%)lﬁ’xglecﬁe;’cﬁ Yo ﬂ%&!ﬁﬁ){sz%ﬁﬁ %peelﬁﬁgs%f) aycly]&glgggtﬁe (o%e)r 'hand, the
Sec?’ﬂfjg &? %L%%P%déei@stpﬁ@eceféggg%:fr’rpg‘g’illg? grlvnt |h(ne Fi gur es

.4 and 5, these plates are di sposed, such_that the
ext ehbe piToshamper (@%2) of, Hreagasing €78 ig previded, withea kf\éstt end surface
surface plate (17e) in the casing (17). As shown in

plagi @3) whih is lagattitiant members asécond epll anfaqe3B)te{AL) whieh is a partition
second end surface plate (31) are disposed so as to

mentber; rahdt 2 certeal pHviding platep(6¥) ewl(ieh Jis hrpamitidie meafter. Si TR first end
surface 15 plate (17a) in the casing (17). In

surfideliplato (3 Jf, ke bédofll eplbusdéd plak: Fl?t ghd( ﬁﬁ)dﬁvﬁmg plate (67) are all
positione such that it slight y overlies th

dlsﬁa rp%kpeﬁ@fchla?lfy £&s iﬂ‘ﬂle( e)ctlbﬁ‘ o é&%essqlf Ehgeca%E 17 and, as

the second end surface p

shoR@S it ¥ ar ; otfa' fHaad Rlattfis 4%55%1% an{ kha? g écnod from the top

centr casl own 1 n

surfedf plis lf’ﬁﬂ vt Boferng pd@ts?f’%é %ﬂwg?ceé‘x?g%s"niﬁéet”ﬂe
seco d end Su face,p tki_late shown in Figure 3.

5 sV i Eigiife,3, ?)ﬁrstae Sisthce e Ga: ﬁ%ﬁ@ serepdad surface
llls divisjonally formed as a conpartnent by the
plaﬁei (L) arg slisposed spoes 19 xtend(todhe partition plase (27 ifepne ﬂref lgfside surface
plate (31), the dividing plate (67), and the
plats 174} ingthe ghsing (1D7) In pdditicn; the dirst énd wunface phiten(33) 19 ppsmoned
a second heat exchange chanber (73) is divisionally
such thatritcslightly cearlipsithercentrallparttdf eading ¢17) én#ighbe 3.ur Oaake other hand,
plate (33), the second end surface plate (31), the

the deoondi aid gukRite pldie [31)dBR Gotifiendd fstichl that it slightly underlies the central
part of casing (1f7), as shown in Figure 3.

The dividing plate (67) is disposed so as to extend between the first end surface
plate (33) and the second end surface plate (31), as shown in Figure 3.

And, in the casing (17), a first heat exchange chamber (69) is divisionally formed
as a compartment by the first end surface plate (33), the second end surface plate (31), the
dividing plate (67), and the partition plate (27). In addition, in the casing (17), a second
heat exchange chamber (73) is divisionally formed as a compariment by the first end

surface plate (33), the second end surface plate (31), the dividing plate (67), and the left
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side surface plate (17a) of the casing (17). In other
words, the first heat exchange chanber (69) lies on
the right-hand side in Figure 3; the second heat
exchange chanber (73) lies &h the left-hand side in
Figure 3; and the first heat exchange chanber (69)
and the second heat exchange chanber (73) are forned
cadjacently parallelly 5 with each other. The first
side sirfaes plade dd7a) of the caing dtBd ilm ather wordst theedirst heat exchange
exchange chanber (69). The second heat exchanger (5)
chansbetli @99pskek ion thee righchat] Bidet ileXEigareg8; chandzeond 7idat exchange
A horizontal plate (61), serving as a partition
chaﬂﬁﬁb@ﬁ(} ligs CbhrS RRS GeftiRhdeane tileFidurd S3; aadl thelr fiR€Sheat exchange
plate (33) and the back plate (17d) of the casing

charl CUES by Hephl ORI SUE il ) aflobih RASOAR paraltelly

-hari,zo | plate (55), serving as a partition nenber,
Wltgga%%%%rged bet ween the second end surface plate (31)

.and the_front plate (17c) of the casing (17), .such
+ hau TS fig Periedxchasast kit fmosed fhe firgehet pchamge ghamber (69)
second. outfl ow passage (593.. The interior space of the
Thesesprdyheat pxrchapgen ) iredisppsed incthe sscopd heat exchanggghamber (73).
direction of 15 the thickness of the casing (17))
i nt cAthopizontahgdlateo (), speing sy patitiohanémisarf &l dispased detween the
(61, 55). And, in Figure 4, the first inflow passage
firs{ &1) surfacé plate(d3yand the Haok phy f12dp ofthd@asing (17, sih thdtdt defines a
ot her hand, the first outfl ow passage (65) is forned
firsPinflde f204dgRNi63Y randCe first S@floWNpidsapl (65): 1MQAJARANG horizontal
i nfl ow passage (57) is fornmed on the top surface side
i , {
plalt33F ek w2 BhFRe aber S ARPER btHEh B RSP surfuce
fi (Pal , 63): t fJ .
plads R0 e ool B BPREGF ol RinB T8 36t Bk gBthis £ oond inflow
t hi ﬁé,ges% directi q@ i n which 9respect i ve one surfaces
pasgge {ph) and asecond otlow passage 3% ey change chanbers (69)

and (73) continue, and are arranged .in a . superinposed .
ran RS TRFPHIOR 6PAGs; Gfihe 6asies (043 gw%ri Yoacallp & - it the direction of
second heat exphange. chanmbers (69, 73). 25 In

the ghiefmespaf the cosimgr(d7Riintoj uppeosndolesves gpaces by thsborzontal plates (61,

second air outflow 15
55). And, in Figure 4, the first inflow passage (63) is formed on the top surface side

while, on the other hand, the first outflow passage (65) is formed on the bottom surface
side. In Figurq 5, the second inflow passage (57) is formed on the top surface side while,
on the other hand, the second outflow passage (59) is formed on the bottom surface side.

That is, the first inflow passage (63) and the first outflow passage (65) are formed
along one end surface in a thickness direction in which respective one surfaces of the first
and second heat exchange chambers (69) and (73) continue, and are arranged in a
superimposed manner in the thickness direction of the first and second heat exchange
chambers (69, 73).

In addition, a second air inflow passage (57) and a second air outflow
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passage (59) which are fornmed al ong anot her end
surface which is an end surface where respective one
surfaces of the heat exchange chambers (69, 73)
continue and which is situafjed face to face with the
one end surface, and which are arranged in a

superi nposed manner in the thickness direction of the
heat exchange chanbers (69, 73). 5 And, in Figure 3,

paskdiR (59§ SthidlNire ForRas sRAE anbdr aid siiffftel wWhish i9bh leh@Warface where
passage (65) are arranged symetrically with the

Y [ d .
respRT00 Gl LRt B DRk Sl HIESRCRR A bhlte s which
| i ne,that

sinid0fee 1 Fee i Phel ot QBotRth e STRkh Bis et il Aisuperimposed

(69), and_(73). In addition, the first infl ssage
m%ynﬁlseqhwkem%@% plothe Rieatisxehange i°£‘%‘?g%rﬁ Zﬁvﬁ, 53)- 10
openi ng (19). The first outflow passage 1};6%}3; s in
conmnil ciat Figurevd, tthe fing inflows pagsage (63))and the Sirssioptilesy pgssage (65)
. in communication with the first outlet opening (23).
are Hiranged opndmietridatly witla iseageofd nijfldve passage (B7) nindathe gecond outflow
with the second suction opening (21). The second
pasSatlel (59)ViR 8RR 9R1d) Heyl die hitarfRTH Pl@e sy Mfettyldh thBasis of a central
second fan (77), thereby being in comunication wth

Iinezr tﬁiﬁtt: ﬂg&%&‘ theostlst Sld QRS RSt &)?ci)an%elélaﬁﬁ)e and\(73h.9ur e

first end surface plate (33) Is provided wth

; : : 3" %dgiq%lg ﬁ%%g@ﬁ?h&?ia@ g&)ég g‘pG%@éﬁﬂlgég’d@'} V\%tir'{ 21‘?:: first suction
°Pe?l£ﬂ%/t,1g§dt Bhe B sl E’%%égiee@ﬁﬁ f‘s7'%’cp§‘rﬂﬁﬁﬁ8aggwg‘§{ﬁ? flis-first fan (79),

respectively. These four ogpepi ngs, (33a-33d re )
thefs | ks B P ATER2R0m S B THe 5t DBUG RPeming Gk, | Fhe;scoond inflow
matri x direction, in other words they are vertically
PasgageetSq) liy inommunietion; With {be sepandosuctign £peBing(2d%i rEhe second
The first opening (33a) and the third opening (33c)
outflpenpassagené®dd iis 9o domanumsasivangithcthadocond 6@) (7 therebynbeing in
the other hand, the second opening (33b) and the
cortraumichti@peith tge {368t outfee opéming (BS)second heat exchange
chanmber (73). The first opening (33a) allows
CONMMARisE@¥h G Figkrees; nhé Miestfdndsdurfaoé | Basetided with first to
(63) and the first heat exchange ch%r@?w;ﬁ The

foukthopenRE {334 368383 ¢, B3HPSTHES irst to fourth openings (33a, 33b, 33¢, 33d)

are provided with a first damper (47), a second damper (49), a third damper (51), and a
fourth damper §53), respectively. These four openings (33a-33d) are positioned in close
proximity to one another in a matrix direction, in other words they are vertically laterally
arranged in the form of squares in pairs. The first opening (33a) and the third
opening (33¢) open to the first heat exchange chamber (69) while, on the other hand, the
second opening (33b) and the fourth opening (33d) open to the second heat exchange
chamber (73).

The first opening (33a) allows communication between the first inflow

passage (63) and the first heat exchange chamber (69). The third opening (33c¢) allows
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comuni cati on between the first outfl ow passage (65)
and the first heat exchange chanber (69). In
addition, the second openlng Qgsb) al | ows

comuni cati on between the i nfl ow passage (63)
and the second heat exchange chanber (73). The fourth
openi ng (33d) allows communi cati on between the first

out f l.ow, sage ( d 5 second. he

coRHaTAIGHIoR BSVERS RO (M RSaEe (R S g %ﬁﬁtﬂeaf exchange
surface plate (31) is provided withfifth to i ghth

chamben (6% (Imadditmpy thezspeondzappningridh) pHews t:fémmv@weﬁon between the
openi ngs (31la, 31b, 31c, 31d) are provided with a

firti intflove grapsage ((3) ,and ﬁ:iex$d¢od<hdmat ek@nge achambent(@3). The fourth
danmper (39), and an eighth danper (41), respectively.

opthigg(33d) allen ReMmn{ubication Wetwedt the3 Hgst @itfloROpadsh@n¢65) and the
10 In close proximty to one another in a matrix

sefinid®ehi Sthangt Hafiber Q@? ds they are vertically

[aterall'y arranged [ he form of squares in pairs.

“open APRRREe( 1Y B0 kAT sHRE e (SH phByibe i it o
cigh eaﬁ%ﬁler i 31(152%, 3 " 8 sielih ongiipet i dge 310 310

chamber 73) 15 The fifth opening (31la) allows
are:Biowisied oxith 8 difbedamnen (FNea suth AAmPper Bl 2 FYA Jempsy/(39), and an

and the first heat exchange chanber (69). The seventh

cightie dumper( (@1 )respietiively. cBreniour opeiings Gdandln Hlee3 bdcse gositioned
out fl ow passage (59) and the first heat exchange

in clvaeripeoxifii9)to ohe lanotheidint a oratriz directiont in othenivogds(tBip pre vertically
al |l ows communi cati on between the second inflow

latprallg aganglih the forinhe sqeaesth peal  The fifhapeaingnBes) and the seventh
(73). The eighth 20 opening (31d) all ows conmruni cation

opREh¥RSIk)dpRn 36 BRNArsO HEdt | R¥hP3E %ﬁﬂﬁbéﬁ@)% il 6i€ the other hand, the.

second heat exchange chanber The tirst to eighth

ma@gﬁﬁg g@ibg 3nd 3Re Aé?%mtﬁ Q%SI i { d?% 91'1 g the dsgg(l)rﬁis ?Qﬁ exchange

ening a ni ngs (
ch.%%?e%rﬁ . The description is nmade vvlth a focus on the
0 ei ghth danmpers (35-41). The danper (35-41)

SR NN AR R TR TN AL R R
pas(sggg (ST?Sa.nc:iL Zhe first heat exchange chamber (69). The seventh opening (31c) allows
communication between the second outflow passage (59) and the first heat exchange
chamber (69). i In addition, the sixth opening (31b) allows communication between the
second inflow passage (57) and the second heat exchange chamber (73). The eighth
opening (31d) allows communication between the second outflow passage (59) and the
second heat exchange chamber (73).

The first to eighth dampers (47-53, 35-41) constitute opening and closing means
for opening and closing the openings (33a-33d, 31a-31d). The description is made with a
focus on the fifth to eighth dampers (35-41). The damper (35-41) has a vane part (43)

shaped like a rectangle and a shaft part (45) arranged centrally in the vane part (43), as
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shown in Figures 6 and 7. The shaft part (45) supports
the vane part (43) on the first end surface plate
(33) or on the second end squace pl ate (31) such
that the vane part (43) is at abl e. as shown
in Figure 7, the danper (35-41) is conflgured so t hat
the opening (31a-31d) is placed in the open state

shiSueh Ffres R, o7he gy s laBE oo e P e éﬁsm the first end

are formed so as to have the  sane structure as

surgacer plater(33) or o the geend grerperace(rate43), syelbthat ﬂmfmeepart (43) is
of the danmpers (35-41) is not limted to the ones

rotatablen iAmdFiaguthesvnin Finghrd .7, Thaitdaimper ¢3%41)asrpenfigured so that the
(47-53, 35-41) may enploy a structure shown in Figures

opédriing qBTh-31dis plaséd e tthy epahetate whekritheivase Patn@3P is plhced in a
Referring to Figures 8 and 9, there are shown fifth to

hoRtEHMIHoIRTRET Thé Bef fikst 8 fdhrthUarlalCAT7L53) | Bfe%hﬁ@djsd\hé 13 have the
two vane parts (43). Each danper (35-41)

43
it Ga ﬁ/ﬁég\%gr%ﬂ?gonédé@gm War SSJ% tS( | rotate

|nd I VI respectively,

e T B U Al gy prsess
o IR e AR DR, o e AT i 10

danmper (35-41) is conf| gured such that its two vane
ang B exa sBfure shown de Higupsadk and 9.t her eby pl acing t he

associ ated opening (3la- 31d) in the open state. In
addi Refencing toelignees @randi iy thegie ane shownfifil ereighh dampers (38-41) each
provided with a dehumdifier nmeans (80) and a

of (iiiohdis fpr@videteaith t68Mane pads (43). | Bactoddngs (8541 )1 it conlfigured, such
20 dehunidifier neans (80) may be switched to function

thaBStst Keo R Pafth eﬁisgeaafc {mividuARdupwEEs \HRESdo whRAds knésPecnvely,
aIIovvlngasvvltc etween a dehumdification node of

thefftF Lﬁédlﬂgth%gs&latw?mﬁg @1hi33) fPle ogén QR@ration. The

I er nmeans SW tches i rcul ati on of

OB e rld;%cta b g AR s o5
e g S B 5 e 551 SR e B8 conrrs

such that its two vane parts (43) is folded upwards, thereby placing the associated
opening (31a-31d) in the open state.

In adclition, the present humidity controller apparatus is provided with a
dehumidifier means (80) and a humidifier means (81). And, it is configured that the
dehumidifier means (80) may be switched to function as the humidifier means (81), and
vice versa, thereby allowing a switch between a dehumidification mode of operation and a
humidification mode of operation.

The dehumidifier means (80) switches the circulation of refrigerant in the
refrigerant circuit (1) and the distribution of air by the damper (47-53, 35-41) so that

moisture present in a stream of air flowing through the first heat exchanger (3) or the
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second heat exchanger (5), whichever functions as a
refrigerant evaporating heat exchanger, is adsorbed
by adsorbent naterial while, on the other hand,
adsorbent material is regendBated by the rel ease of
noi sture present in the adsorbent material to a stream
of air flowi ng through the second heat exchanger (5)
or the first heat exchanger (3), whichever 5 functions
secdhd destafxchggea(s), whithens fng:tioasis £redhgergatrevapordtingkeat exchanger,
streamof air thus converted into a stream of
is @afuibedlidy @dsoibéntbhaterial AASR, DANYhTRiRGT Bind, Sadstibehi Sehterial is
into the room On the other hand, the hunmidifier means
e -
rogelifbtcity R S8ca b oofhb g bhAfhidh he FIOHAR Blerlald Iicam of o
the da r.(47-53,, 35-.41) so.tha i sture eSeNfai N, .
floyis IEEREE sf5ond heaF rehedsh OF e o bt el e t)! Bhichever
exchanger (3) 10 or, the second heat exchanger (J5).,
fungHpphave reffigerapt %ﬂ@ea%n%\ﬁ%fwf&@a%@nw&pmeam w‘gawgﬁ converted
. exchanger, is adsorbed by adsorbent material while, on
inte Retrearh of delamidifiadoir biethe adearbent anateria iy spplied anetheygom.
the rel ease of noisture present in the adsorbent
mat eOnakhet other sharedanthe f hanidifidr| metmgy (81)r ewitbhdshéhe circulation of
second heat exchanger (5) or the first heat exchanger

reffigdrant M itk R @Eeradthit Nsandthadiseibution baai by eRasper ¢47-53, 35-

heat exchanger, and the stream of air thus converted

41)lsd thiat Mofnik ?ﬁ‘éﬁhﬂh 4 ff BAN8WIngtYrduRB 1REHRAE BEMtexchanger (3)
material is supplied into the room™ RUNNI NG OPERATI ON

u , . - +
or I tecobd Bkl PR REL St FIbBoA Y B AEREER Haporating heat
umdity controller arat us t.akes in a.stieam of .
exeRRker i apSeHid B aforBER e Rl Bp B B BFRE pfforbent materia
. selectiyely a dehunjdification operatiop or a |, .
is rhggAeEted B ihedrieaty QyBpistrcprosqn b asartent wdenial i aisirgam of sir
control | er apparatus continuously perforns )
flowing threngh thaspesmdaieat exbppgeri(@her the fsthent iexshanger (3), whichever
alternately repeating a first operation and a second
fungiensaas orefrigaantdendensing heaties¢hangeroand tie| streamyfirthys converted
performs dehumdification and hum dification
intop stredm ofiBuidified air by thel ddadibent matdsalds syprilied antdithd mom.
hum di fi cati on and dehum di fication-operations in
RUNNINGOPERATION 25 19

Next, the running operation of the above-described humidity controller apparatus
is described. Jhe humidity controiler apparatus takes in a stream of first air and a streém
of second air and performs selectively a dehumidification operation or a humidification
operation, In addition, the humidity controller apparatus continuously performs
dehumidification and humidification operations by alternately repeating a ﬁrst operation
and a second operation. Besides, the humidity controller apparatus performs
dehumidification and humidification operations in full ventilation mode and, in addition,

humidification and dehumidification operations in circulation mode.
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DEHUM DI FI CATI ON OPERATI ON | N FULL VENTI LATI ON MODE I n
a dehumdification operation during full ventilation
node by the dehum difier neans (80), outdoor air QA
is brought in as the first ail2and is supplied to the
roomwhile, on the other hand, roomair RA is brought
in as the second air and is discharged outside the 5
room FIRST OPERATION In the first operation in which
DEHYMIDEICGARIQNOPERATION N FAHIL VEANTIIATHYN MOD&N,
t he process of noisture adsorption in the second heat
exchdngedehtiiididiedtiéh epdrativredaring fulloctmtitiatmodd by iled dehumidifier
regeneration (noisture desorption) in the first heat

mﬁxg @({)9 §htdbd? air'(Be Cbr6@eH: i ds Bt first Air DR supBliélBio the room while,

st operation, noisture present 1 n the outdoor

 orhhflr o AR B3R B o8 AR SRPRTRE Al e e

3) is given to the roomair RA. Referring to Figure

T04A) and Figure 12, during the first operation the

.second danper (49), the third danper (51), the eighth

‘ OPERATIONNd the fifth danper (35) are 15 placed
in the open state while, on the other hand, the first

danpdn tiefidst opdretidroinrwhickl gheplinst fa81Y9) andehe sscond dam{55) are driven,
(37), and the seventh danper (39) are placed in the

the bavesk ofs i ture TddBofptiva tin tha secxd Heag exchayeri () and the process of
supplied with a streamof roomair RA. The second

adERBENtABANIREenMtidS (1BbiBRKd ekorptidh) dn Thé Edt It exchanger (3) are
out door air . In addition, the four-way sw tching

ca&ﬁ:?\/@t.( 9 GRENEBRISS rPhe fir& dpefitidhEmdRANE pkddenti thé BidBor air O4
1 (A). As aresult, 1nthe refrigerant circuit (1) the

. h t . nser

is F#}sréﬁléeéicﬁ;ﬁ%m ﬁség{l’ﬁgg%&] ae%éﬁearng%@ Tatxﬁ m@tﬁrcadgs%g\ﬁe% SR 03B first heat

nctlons as
vaporator.. That.i s, highsjenperature, high-pressure
exﬁgpgpaéﬁgwyvg& e F@%ﬂﬂﬁgq%# the conpressor (7) flows
into_the first_heat ch er ( s.a heat, carrier
for * ReSrTing | FSno 10, el Fievst 18 Sl e Pt Ofetgibon the second
adsorbent materials su?ported, respectivel%, on the
dampeio(49) the shizd, dpmper Gi).dbe pighthdampsr (41 apd the,fth damper (35) are

external surface of each heat transfer tube (15) are
pl®ed in the open state while, on the other hand, the first damper (47), the fourth

damper (53), the sixth damper (37), and the seventh damper (39) are placed in the closed
state. The first heat exchanger (3) is supplied with a stream of room air R4. The second
heat exchanger {5) is supplied with a stream of outdoor air OA.

In addition, the four-way switching valve (9) changes state to a state shown in
Figure 1 (A). As a result, in the refrigerant circuit (1) the first heat exchanger (3)
functions as a condenser and the second heat exchanger (5) functions as an evaporator.

That is, high-temperature, high-pressure refrigerant expelled out of the
compressor (7) flows into the first heat exchanger (3) as a heat carrier for heating. In the
first heat exchanger (3), the adsorbent materials supported, respectively, on the external

surface of each fin (13) and on the external surface of each heat transfer tube (15) are
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heated. This heating causes noi sture desorption from
t he adsorbent nmaterials, whereby the adsorbent

mat eri al s are regener at ed. CE the other hand, the
refrigerant condensed in the Qirst heat exchanger (3)
is deconpressed by the expansion valve (11). The
post - deconpression refrigerant flows 5 into the

second, heat, exchanger, (5) .as a.heat carrier_ for .

heafigo) 11 DOAInE (EOSB TR SESouRiaT et e yiSorbesh megerials, whereby
adsorption is generated when the adsorbent materi al

the gdgnsboant aupteripls aregegseewiashl surface of each fin (13)
and the adsorbent nmaterial supported on the external
sur fQu ¢hobtleadlanietie tefrigesdne rcondérsed 16 )thadissir leat exchanger (3) is
noi sture. The refrigerant in the second heat

decomphangeby (thd oxbamyidis vilve (NBAt The pebt-abdnhRBsstdidrdffigérant flows

evaporates. The refrigerant 10 evaporated is directed

intobﬁ'iéks%cgn& ol I@%Bgaglgéotsg E}a?s) a Hagh ]E:ﬁﬂ%ﬁt t98Mhe? In the second heat

circul at1 on. It an inflow of roomair RA

excfiefE (6P oot St ¥Patptn 3 SRR el s HIELIHAR sy pporied on
the e B TRircol gacb i 30 B e FHSE R AP, BOpperted e oxterml

fifth opening (31la). ILn the first heat exchange
surfapphrach st transfir Suker @ Shadserhyagistyrem Therefngesyadn Hisniecond heat
material of the first heat exchanger (3) is released '
exchangehd5) cbserks rthRAheshdf adsorption andhythen [swaposaias.ai Theraefrigerant
is humdified. The roomair RA thus humdified becones
evaporatedéadireciéd bavkste ithncomipredsdr (7aad eepeatsisach aicirciiation.
exiting the first heat exchange chanmber (69) flows

t hr dagkdditfien, f ad Shilewt &f evenpasis SUL chfebhgbthrovph tHe tdvend suction
third opening (33c). Then, the V em ssion air EA,

opegfntgf&lw&ﬁﬂgof HeQuStharddn@cddd fhs t‘?g ahd Ur7) thavels t{uough the second

i schar ged outdoors through the first outle
iR Pl (8) i ThS e Rt Rl BBl () S e £

opeping, G155 ottt o Fos Aenbhdel kiter o BBRHGe (il Grom the
L T PR G e
adsorbed by the adsorhent naterial_of the 2

, d
wayh Bt rogRcHE Heels huopdifisd,  The ronma ayf o dBg S bechrpes a stream

QA is dehum dified. The
of emission air EA, The emission air E4 exiting the first heat exchange chamber (69)

flows through t}‘;e first outflow passage (65) by way of the third opening (33c). Then, the
emission air EA, after passing through the first fan (79), is discharged outdoors through the
first outlet opening (23).

On the other hand, an inflow of outdoor air OA entering through the first suction
opening (19) travels through the first inflow passage (63) and flows to the second heat
exchange chamber (73) from the second opening (33b). In the second heat exchange

chamber (73), moisture in the outdoor air 04 is adsorbed by the adsorbent material of the

second heat exchanger (5) and, in this way, the outdoor air O4 is dehumidified. The
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21 outdoor air QA thus dehum dified becones a stream
of humdity conditioned air SA. The humdity
conditioned air SA exiting the second heat exchange
chanmber (73) flows through #fhe second outfl ow passage
(59) byway of the eighth opening (31d). Then, the
hum dity conditioned air SA, after passing through
the second fan (77), is supplied indoors through 5
outdoer sie Cbhthus ldchtamdaﬁﬁ@lrbmgm@%)streanp of huwidityeedndstioped afreS4.  The
execution of the first operation, the second operation
hungditycaonditiohed air. SAEDONDtheGebdiThdalex ohah e cliadsissn ¢73) flows through
operation in which the first fan (79) and die second

thef &Boﬁc?gﬁtﬂﬁhepasél&e ‘159)\4:553#1\»\#3.)t BEtHRr %péﬁm@@ﬁ?l)lot TH8N, itRe humidity

first heat exchanger (3) and the process of

coﬁcﬁﬁ&ib% {59 ”aqtér?] ﬁg?ﬁrg?ﬁﬁ&i@ ﬁ%%&cﬁ@gﬂﬂgg&n > Stppfitd jndoors through

carrie out era
ISt resent outdoor air OA is adsorbed in the
thefﬁeF%Ith‘ﬂgg‘?O Qﬁg (3) and rmi sture desorbed out of
the econd at e &Eanger (5) %asven to rogm air
HOREP ‘?th’&j‘ Fiegerusion (Oé) %1 t Opgiation) e sgepnd,gperation is
the second operation the first danper (47), t he
cartigdpih danper (53), the seventh danper (39), and the
si xth danper (37) are placed in the open state while,
SEGONDaOPERATIONG, the third danper (51), the second
danper (49), tlje fifth danper (35), and the eighth
danphi tHedsekod Bp&hiGeth Whidhheirecf@ (79) ahe thé\Bebontifan (77) are

first heat exchanger (3) is supplied with a stream of

driPeH, AR prdbdss @F adBfptioAOinS B0 fickt NRAt e§ BOY8) Grd thS process of
supplied with a stream of room air n addition,

regEH&‘aﬁ&P \fﬁ'é’sect% Cﬂéhpgx%ﬁ?g& @)aré: %&H& mﬁt aix? ohﬁr Qvords, in the

St ates OVVn I N I gure - adresu I N
sechfill (AREHRA, UG rdede L uReRR s 88" K @’3‘? fn 9 first heat
f .
exdypgrr B neh B isfiEe hofalnt ot (e serab heatixshents §5) i given to room

.out of the 25 conpressor (7) flows into the second
alr fdat exchanger (5) as a heat carrier for heating. In

Referring to Figure 1(B) and Figure 13, during the second operation the first
damper (47), the fourth damper (53), the seventh damper (39), and the sixth damper (37)
are placed in the open state while, on the other hand, the third damper (51), the second
damper (49), the fifth damper (35), and the eighth damper (41) are placed in the closed
state. And, the first heat exchanger (3) is supplied with a stream of outdoor air O4. The
second heat exchanger (5) is supplied with a stream of room air RA.

In addition, the four-way switching valve (9) changes state to a state shown in
Figure 1(B). As a result, in the refrigerant circuit (1) the second heat exchanger (5)
functions as a condenser and the first heat exchanger (3) rfunctions as an evaporator.

That is, high-temperature, high-pressure refrigerant expelled out of the

compressor (7) flows into the second heat exchanger (5) as a heat carrier for heating. In
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22 the second heat exchanger (5), the adsorbent
materi al s supported, respectively, on the external
surface of each fin (13) and on the external surface
of each heat transfer tube (1283 are heated. This
heati ng causes noi sture desorption fromthe adsorbent
materials, whereby the adsorbent materials are
regener at ed. 5 On the other hand, the refrigerant

the skersds Bepti exchanrges d8)h rthe Wéia@rbé&tcmtﬁr@@}s fupported, respectively, on the
deconpressed by the expansion valve (11). The

exparasl-suefecnpf exchifon(183hnd ge thenextémealvmrfacaivoDedchéiedt trmtsfer tube (15)
heat exchanger (3) as a heat carrier for cooling. In

aré Neatedl StTHI® HeatifX chaaggemolstire A&aiptich AGHORIY ia@brbént materials,
gener ated when the adsorbent material supported on

wﬁé?@o}ﬁﬁflk%ﬁﬁ%erﬁ%{t s e r@?é‘n%refté&] (13) and-the

adsor bent mat erl a suppor on the external 10
f f 15 d
?nljlr stetl%rr?g% qlﬁ e%eel%'g in tiﬁ‘hlg](3 )J'ﬁas ?&{CPQ altl gﬁ%}gpger (5) is
he heat of .ad d th
Sk tﬁm%*v%?mng‘é%@eniff) V458 rpfslnﬁeﬁecpgl?)a?swet refrigerant flows

back to the conpressor_ (7) and repeats such a

intoj theyfiasti beat exchangnrt (Dnas 4n heskr camientfor oelingr R the first heat
entering through the second suction opening (21) by

exdhanger 68, kdae of iadserptiend issgensrated avhen (0 ydsarizent Twterial supported on
travel s through the second 15 inflow passage (57) and

thé bxemat eutfive ofemoin dinh@a) amsk theaniyerbetambierial| sippofted 6h the external
the sixth opening (31b). In the second heat exchange

sufiedBEach hitht tramyfEd tube (IS)SRsh@Imbisaie.t NEhe ABSHHRAN the first heat

mat eri al of the second heat exchanger (5) is rel eased

exE Eg‘ﬁn (?épam&bg thA 1RAd of'd&lso%ﬁbﬁ aeﬁymehheva?efmsa' 'THRArefrigerant

fied. The roomair thus hum di fi ed becones
e‘@?f?‘%ﬁ S RleRIRS) B By (s loat Sy %53‘34%1
t hroygh eflrst flow assa Wel
four a&g Sl naé’ {r‘éfgl OfT"r?g g‘%e%ﬁ' %ﬁl%ﬁm{? ﬁh E';ie séond suetion
af.ter htheflrs
oREe B35t 2rabs 8% bl Senoatens B0 T U sl gongh he secon
23). On the other hand, an inflow of outdoor ai
Pessage (hPAghilowe 19 thessecand: heas rﬁxc@@emchgmpqrg@??») from the sixth
travel s through the first inflow passage (63). The
opening édtb)ai An tie sacond heatt exchargzet ¢hamber §13)hmaistug cleserhed from the
chanber (69) fromthe first opening (33a). In the
adfdrbett niegerfial of the second heat exchanger (5) is released to the room air R4 and, in
this way, the 1gom air R4 is humidified. The room air R4 thus humidified becomes a
stream of emission air £4. The emission air E4 exiting the second heat exchange
chamber (73) flows through the first outflow passage (65) by way of the fourth
opening (33d). Then, the emission air EA, after passing through the first fan (79), is
discharged outdoors from the first outlet opening (23).
On the other hand, an inflow of outdoor air OA4 entering through the first suction
opening (19) travels through the first inflow passage (63). The outdoor air 04 flows into

the first heat exchange chamber (69) from the first opening (33a). In the first heat
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23 exchange chanber (69), noisture in the outdoor air

QA is adsorbed by the adsorbent material of the first

heat exchanger (3), whereby &?e outdoor air QA is

dehum dified. The outdoor aff QA thus dehum dified

beconmes a streamof humdity conditioned air SA The

hum dity conditioned air SA exiting the first heat

exchange chapber (69 0 ough the 5 second
exXchangq laegs(éab g 59%3@ doondits B HS%%# Ry the adsorbent

(31c). Then, the humdity conditioned air SA after
matssiekdfige firstdeghenchangss wnwhmhy tergutdoer AuPd is dehumidified.  The

i ndoors through the second outlet opening (25). After
outdy@cait Odrthod déhumidifedridcanes astream of haniditystonditiened amis4. The

is carried out again. And, indoor space

hmﬂﬂny%ﬁaﬁlbﬁ@d a@ [TAIe%umgrthé kD Uedt\exBRdiige @¥abér (89) flows through the
repetition of first 10 operation and the second

i eﬁ@‘%@gﬁww ARB by Toe, g iy
P 8 e o L PR b s o

di s ed outsn@g the room while, on the other hand,
the 584 SWPCHE?E brought in as the second air and is
suppl i ed into 15 the room FIRST OPERATION In_the
fir shftemeregutiom of theprcend operatipn,sthe Migpt errogtieanis qagded out again.
second fan (77) are driven, the process of adsorption
Andnindber space ddhimpitifieation dn gentiruSyskyrartidoptr bic espetitipn of the first
regeneration in the first heat exchanger (3) are

opegdtioni #md thelsecohd opération.wor ds, in the first operation,
20 noisture present in the roomair RA is adsorbed in

HUMBBICHT (R OPERATIOVEIN FULISVENTHISTIOR MeDE bed

out of the first heat exchanger (3) is given to the

OUt Of Rbfni fic tidRe fopefatiBl {0 fhil JVERildidN RO "—Hyg lﬂi@ humidifier

uring t I rst operatlontheflrst danper

me%fﬁisi)o%ﬁﬁ’a AR g i} I gREGA TR lshlel -
whilE onihe SBst b o pacsr %&'E el ot EREpal i ang i Fypptid o

ht h 41 I h I
the%g th danper (41) are placed in the c osed

FIRST OPERATION

In the first operation in which the first fan (79) and the second fan (77) are driven,
the process of g‘dsorption in the second heat exchanger (5) and the process of regeneration
in the first heat exchanger (3) are carried out. In other words, in the first operation,
moisture present in the room air R4 is adsorbed in the second heat exchanger (5) and
moisture desorbed out of the first heat exchanger (3) is given to the outdoor air OA4.

Referring to Figure 1(A) and Figure 14, during the first operation the first
damper (47), the fourth damper (53), the seventh damper (39), and the sixth damper (37)
are placed in the open state while, on the other hand, the third damper (51), the second

damper (49), the fifth damper (35), and the eighth damper (41) are placed in the closed
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24 state. The first heat exchanger (3) is supplied
with a stream of outdoor air QA The second heat
exchanger (5) is supplied with a streamof roomair
RA. In addition, the four-way24w tching val ve (9)
changes state to a state shown in Figure 1 (A). As a
result, in the refrigerant circuit (1) the first heat
exchanger (3) 5 functions as a condenser and the
statec ohble Hipstt heak ekalrapger (3))is fsupdiadowith as steeane vhipatdaboair O4. The
That is, high-tenperature, high-pressure refrigerant

seCoREddae ex chidhg @1(5) ReupHIEPN S 8 @frednd bf fdoRY\air RAL O t he
first heat exchanger (3) as a heat carrier for

heat ijftddltbr i gcfdr-rﬁéy E\%ﬁ&m? GRRBYS] cﬁé?l'ges Shée to a state shown in

adsorbent maferials supported; respectivély, on

: e I r of. each fin 3)._and. on, t externa
PP U@, MR TG i P hepigbeand re R 1T pe Yool el S aneer 3
This heating causes, noi styre desorptign fromthe
Funehiogs B A CORSROSFT anodhe 5§78pdbigat cxFRPRERG) Sutstonsaan agorator
.are regenerated. On the other hand, the refrigerant
conddih@bdis, nhighetempexgturpe higl-prassng e reffigyrant sexpelled out of the
deconpressed by the expansion valve (11). The
coppsesseieGd Hlomssaioathe fizsttiegeexahanger (¥ysas 4 Indad carnier fiedeating. In the
heat exchanger (5) as a heat carrier for cooling. In
firsthieas exciiethghre (8), ie adsofteng afatdrials siipdttedf regsteavEl, 6m the external
i s generated when the adsorbent material supported on

suffi® 6K bAhNAh (33) hAC OnQhe @&l Istrfhde3df 8% ¥ transfer tube (15) are

adsor bent material supported on the external surface

bl T Aeting CNSS Holl peeamioR R MRS mellpls, whereby
thé Xk@oﬁ,%ﬁ{ mg{eﬁggsa% P ieﬁg} and then evaporates. The
Fefrig Evaporat eq

eran I's directed back to the

conpressor _(7).an epeat s such ciyculatjon, 20 | .
caar CoRe ofhéd hERt he ReidmihSondensed et e girbanger @) is
the secqnd suction ., openin 21) by drive of the first

decorppresse Hfa/ fhen eXpansipn Jdve %li§ t 1hE Post-despmpEssiopgeftigerant flows

. second inflow passage (57) and flows into the second

intpthe serashhept eichager Gr35 o beah cammersfort¢polinpenimthe second heat
(31b). In the second heat exchange chanber (73),

exchangeru(s®, heat ofedsoptiomis gdRarated whes dicbadbothent material supported on
adsorbent material of the second heat exchanger (5),

thendigerablysurfaee ofemelPfin{13) & the adsdrbeitdhitesal. suppertédaithe external
air RA thus dehum dified beconmes a stream of

surface of each heat transfer tube (15) adsorb moisture. The refrigerant in the second heat

exchanger (5) gbsorbs the heat of adsorption and then evaporates. The refrigerant
evaporated is directed back to the compressor (7) and repeats such a circulation.

In addition, an inflow of room air R4 entering through the second suction
opening (21) by drive of the first and second fans (79) and (77) travels through the second
inflow passage (57) and flows into the second heat exchange chamber (73) from the sixth
opening (31b). In the second heat exchange chamber (73), moisture in the room air R4 is
adsorbed by the adsorbent material of the second heat exchanger (5), whereby the room

air R4 is dehumidified. The room air RA thus dehumidified becomes a stream of -
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25 em ssion air EA. The em ssion air EA exiting the
second heat exchange chanber (73) flows through the
first outfl ow passage (65) by way of the fourth
opening (33d). Then, the emygsion air EA after
passing through the first fan (79), is discharged
outdoors through the first outlet opening (23). 5 On
the other hand, an ian ow of outdoor air OA entering

HER A I e
% rs\\é}ﬁ et S ”%@f?%%?(?%ﬁ%wﬁﬁ“ﬁ& LB iy G20 Then

( 9), noisture desaorbed out of, the adsorbent materl :
the gitsien 3if £ afternassiag Hravahethe fizst far (7)) is déschangsd PH@OOTS through

outdoor air QA, whereby the outdoor air QA is
the fistiontlét epening023he out door air OA thus huni di fi ed

beconmes a streamof humdity conditioned air SA. The

hum @ ttye cthechind) ardnfiow oBAurbobt hin @A batefihg rohgiathe first suction
. exchange chanber (69) flows through the second

opeRisf PAREAER ot theDAirstaNflOh Hdisagte6a) talld OMORE Fw the first heat
P LchthwThen t he 2fgﬁlﬁum dity condllstl one%llsggl r SA after

1 S
CXCH opgalht%] g@gh e%&egg%d utlﬁ%té}ggem Egm?é 51?1‘3 t Eat exchange
ecut j,.an
cha%%%?@??%ﬁ?&%ﬁa%@ %ésr‘nbgg U751 A" oBorbrif st sty ot bea
ERAT] . ON | ond operation in ich, the first
exclagger oy seignoed do BECOpor B sy herpsy Hhiokifinor Sing@i 38 humidified
process of adsorption_ in the first heat exchanger . é‘ .
The, putdperoain (A dhus gm@@edr heromss & pesam of brmidise Gapditiengd air SA.
exchanger (5) are carried out. In other words, in the
Thes bumidityopenditipasd airof4 teyitingpthesBrst hieat exdnnae rchmnbes (69) flows
adsorbed in the first heat exchanger (3) and noisture
thrahgh ahd satond butdfow hassageoSBbheay of tiechseavesth opbhingq314¢)v eThen, the
to outdoor air CA. Referring to Figure 1(B) and
hunfndiiy eendifionell it 84, iftee ARbIrthaé sevond e (739,08 Qupplted indoors
danmper (49), the third danper (51), the eighth danper
thrueth Yhe S06nd beudiiohbAinglamyer (35) are

Upon completion of the execution of the first operation, the second operation
carried out.
SECOND OPERATION

In the second operation in which the first fan (79) and the second fan (77) are
driven, the process of adsorption in the first heat exchanger (3) and the process of
regeneration in the second heat exchanger (5) are carried out. In other words, in the
second operation, moisture present in room air R4 is adsorbed in the first heat
exchanger (3) and moisture desorbed out of the second heat exchanger (5) is given to
outdoor air OA.

Referring to Figure 1(B) and Figure 15, during the second operation the second

damper (49), the third damper (51), the eighth damper (41), and the fifth damper (35) are
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26 placed in the open state while, on the other hand,
the fourth danper (53), the first danper (47), the
si xth danper (37), and the seventh danper (39) are
placed in the closed state.2fhe first heat exchanger
(3) is supplied with a streamof roomair RA The
second heat exchanger (5) is supplied with a stream
of outdoor air OA. 5 In addition, the four-way
plaged i the @ponl state (voiles hom s othenthand o the Savathe dsmpvm (33), the first
Figure 1 (B). As aresult, in the refrigerant circuit
darfifer (87 tisesivthdddneser (3% hﬂth@&f sefBith danpet (3N aréplased in the closed
condenser and the first heat exchanger (3) functions

stal%S Q"ﬁe e¥aBeaed@hangEP &) ib Supplicd h\nﬂled"ﬁ%raﬁ{ o 1%0m air R4. The second
hi gh- pressure refrigerant éxpelled out of the

heaf SELFRANE) i o B Bk A oy SPGB PO Coond heat
?éi%?cfﬁ%éx??m%ﬁgfrh@ii{vﬂﬁﬂ%g VElEr T PR 16§ g shovn in

, and_on the exterpal surf e of each heat transfer tu
Figpeesy (e Rganresnlt, mie 1o e@ ) {85 sgqgpe heat exchanger 5y
desorption fromthe adsor bent materi als, whereby the

funetiersrasarnondenser and the firg healpxabangentd) fupctions abamevaporator.

hand, the refrigerant condensed in the second heat

exch’ﬁ}mgelis,( hjgh-empétataec onpgh-gseseureb yrefrigerank pexysilled out of the
val ve (11). The post-deconpression refrigerant flows

contiptessbh €7)ffidvad toBatecond hon @echapgdr (8 asia hedticafrir foiclieatig. In the
cooling. In the first heat exchanger (3), heat of

secEPRER bk Qhnbsr G5 NBE aﬁﬁﬁbé‘iﬁ Shtdris FBE FespRBhRdly, Qinsthe external
supported, respectively, on the ex ernal surface of

surfafé B Lélg“l Q‘l%mi‘?ﬁg% %lgger;@efﬁﬁfﬁﬁfacé W af-‘he{t t}é}ﬁfe?%ﬁe (15) are

trans ol st ure. e re ger ant

t f

i i B et s
te d ted k to th 7 d
SYTEGRE s 12 L, o (1)

o S o e st el oo o

(77) travels through the second inflow passage
decqmpressadhky therrpansiomealve ¢1- t+ dhe pestfdecempression é&éﬁmgbﬂows to

chanber (69) from25 the fifth opening (31a). In the
the fiirst dteah eathasger (3 ge a dbatndaerien 169 cooling. stluthe first hhat excbanger (3),

heat of adsorption is generated when the adsorbent materials supported, respectively, on
the external sui'face of each fin (13) and on the ‘cxtemal surface of the heat transfer
tube (15) adsorb moisture. The refrigerant in the first heat exchanger (3) absorbs the heat
of adsorption and then evaporates. The refrigerant evaporated is directed back to the
compressor (7) and repeats such a circulation.

" In addition, an inflow of air R4 entering through the second suction opening (21)
by drive of the first and second fans (79) and (77) travels through the second inflow
passage (57). Then, the room air R4 flows to the first heat exchange chamber (69) from

the fifth opening (31a). In the first heat exchange chamber (69), moisture in the room
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27 air RA is adsorbed by the adsorbent material of the

first heat exchanger (3), whereby the roomair RAis

dehum dified. The roomair RA thus dehum dified

becomes a stream of enission2dir EA. The enmission air

EA exiting the first heat exchange chanber (69) flows

t hrough the first outhOM/passage (65) by way of the

third opening (33c). Then, after passage through the
aiRbsts ddiorbed Gy the indscshens Shaserial o TS hehotvliangsd (3), whereby the
outdoors through the first outlet opening (23). On
rdone ant R is Helnaiddiedi nfThewoarh abuRdahus dehuntdifreditecomes a stream of
through the first suction opening (19) travels

efnfbsiRuahr e frhé $inidsithl ANVERRKBRGAHE §idt hedNBBhadde&hamber (69) flows
outdoor air flows into the second heat exchange

s i ngfe firkP l)u{ff Eﬁﬁ%ea g@ ?@g rl:lﬂge (PP b erglﬁg t(ggcgl OThen, after

heat excha i stur

PH B o B i 6 A ptdons s e

wher eby the door air OAis humdified. The outdoor

firg pu qpﬁ@gg t di fi ed becones a streamof humidity
conditioned air SA. The humidity conditioned air SA
exi t i 9y theether banthl andaflowef watdger ais {Ahateripg hropglythe first suction
t hrough the second outfl ow passage (59) by way of the

opsingig 019) Stroebnttmough3 fie) firsTisfitow gfassage ((63) aJhenhthrugindoor air 04
the second fan (77), the humdity conditioned air SA

flows aiip the RdondHemw esclanpe tigiintsee (T8)drai theedecomd® Bpdiing (33b). In the
(25). Upon conpletion of the execution of the second

se@@ﬁi Bédt @Rchdns charhBér (qg}e mdiétare delorbed "ffoh?ﬂxe%oﬁgﬁﬂ Material of the
i ndoor space humdification is continuously

se% e({ hefl Rttt 5 F”gﬁléa%édq%éﬁijﬁ}?‘%?fﬁ?ﬂo%ﬂ%ﬁﬁ%%% uir 04 Is
b n Cl rculﬁﬂf on m?%ggﬁﬁ aﬁ#‘fg'@.tr“&ﬁ%gﬁer@‘é{qﬁ of humidity

ol AR G o Tﬁ i’ § ftwtélgg g% &4 ing B8 Secag ost exchange
alr sbrou in asthe secQond air and i s .
??ng)eéloﬁﬁt ?}f&l} therfroopd rQuiilewi eafsage (38 rbspaaunef the eighth
in the refrigerant circuit (1) is the sane as that in
opeging (324). v dhen aftar passaeeidreugh thp seqged da (77).dhe hwmidiyfeonditioned

is omtted accordingly.
air S4 is supplied indoors through second outlet opening (25).

Upon completion of the execution of the second operation, the first operation is
carried out aggjn. And, indoor space humidification is continuously carried out by
repetition of the first operation and the second operation.

DEHUMIDIFICATION OPERATION IN CIRCULATION MODE

During a dehumidification operation in circulation mode by the dehumidifier
means (80), room air R4 is brought in as the first air and is supplied indoors while, on the
other hand, outdoor air OA4 is brought in as the second air and is discharged outdoors.
The circulation of refrigerant in the refrigerant circuit (1) is the same as that in full

ventilation mode and the description thereof is omitted accordingly.
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28 FIRST OPERATION In the first operation, the process
of adsorption in the second heat exchanger (5) and
the process of regeneration (desorption) in the first
heat exchanger (3) are carriggl out. In other words,
in the first operation, noisture present in roomair
RA is adsorbed in the 5 second heat exchanger (5) and
noi sture desorbed out of the first heat exchanger (3)
' PREAT outdoor air OA. During the first
FIRosgrePatl on,it e first danper (47), the third danper

(5% 8 RSl pAB D B g 9
eSS RS2 1 A YA R s o

are placed in the closed state. The first he%‘!. .
In aghesaerday in(thy first opsraipng BisinerPreseat By pIr Jid ifpeffsorbed in the

air CA. The second heat exchanger (5) is provided X
secotidt heat exthamer ¢5) ammbmoisture Rigsorkad jont 06 whe firs hegb exchgnger (3) is
- QA entering through the first suction opening (19)
givéma\@k@orhhngh the first inflow passage (63). Then,

the outdoor air QA flows into the first heat 15

Tl ' hifd)d 51),Nthe sixth
t he firs R aTEIeoprfn, IROist “ﬁmf?"gigg‘;’,)%eﬂnw adpér) (51),nthe si

t he -heat exchange chanber noi st ure

oGRS TR, 30 0P ) g e o oo
o BT 59, B G oA o8 g 59 s e

air EA. The em ssion, .air EA exiting e first hea .
seventh lampet AAanAE P8 1| B o UR 1 B Ao Beag PRpapger @) is
20 passage (65) by way of the _third openin 33c) ... . .
proieh iR § SRR RIa BUGH. 1 Hborseral heal FAehanget (gis provided

em ssion air EA is discharged outdoors through the
withi a ste¢anpof tooim aipdA.ng (23). On the other hand, an
inflow of roomair RA entering through the second
suctAmwinflopeol ngd¢d bir 04 auterisg thooghythetfirst wotiomeopdning G®) travels
passage (57). Then, the roomair RA flows into the
throu@h TR fife dhflex Hassage (63)anThen, (18 pufdoormair @4 Slowtshinto the first heat
opening (31b). In the 25 second heat exchange chanber

exchaipl: cHEMBErU(6D)! frof€hd GRED Bpénifif\ (33aRdSHY gl firyt thest exchange

chamber (69), moisture desorbed from the adsorbent material of the first heat
exchanger (3) is released to the outdoor air O4, whereby the outdoor air 04 is humidified.
The outdoor aitO4 thus humidified becomes a stream of emission air 4. The emission
air EA exiting the first heat exchange chamber (69) flows through the first outflow
passage (65) by way of the third opening (33¢). Then, after passage through the first
fan (79), the emission air E4 is discharged outdoors through the first outlet opening (23).
On the other hand, an inflow of room air R4 entering through the second suction
opening (21) travels through the second inflow passage (57). Then, the room air R4
flows into the second heat exchange chamber (73) from the sixth opening (31b). In the

second heat exchange chamber (73), moisture in the room air R4 is adsorbed by the
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29 adsorbent material of the second heat exchanger
(5), whereby the roomair RAis dehumdified. The
roomair RA thus dehunidified beconmes a stream of
humidity conditioned air SA 2%he hunidity conditioned
air SA exiting the second heat exchange chanber (73)
flows through the second outflow passage (59) by way
of the eighth 5 openi n% (31d). Then, after passage
adsprhsnly naterial et sl speomd( by, exchangenn(3)i shevabydihei ool air R4 is
air SAis supplied indoors through the second outl et
debpandifigd.( 2The tdoon airoRdl éhisodelnfmitlifiedekeonidson wfeatnhef hum1d1ty
first operation, the second operation is carried out.

conbiiahEd GRESAT! The Almidity! ARdRREEA 4irORE edfting the (s86ond heat exchange
process of adsorption in the first heat exchanger (3)

caftfbet 193 e)pﬂ?%»)‘gseu&f gh' fge Bﬁ‘&'&@qé»@ oéé%?a@%ewdby%ah' of the eighth

exchang are carrl out

AT P SR g S0P o

-‘d orbed.oyt .of the second heat exchanger is given
al ‘gj 150"’(5‘?1‘]%?5#‘“99?“6&“&15&5&??%’& Quret epeay(2§ er ation,

t he second danger t( the fourth danper (53), t he
fi f t U RpEngsumpletien of thecexepationeokethefirghapssatiqrgdhe sacond Operatxon is
pl aced in the open state while, on the other hand,
carriegl qutr st danper (47), the third danper (51), the
si xth danper (37), and the eighth danper 441) are
SECONDIOPERAEIONosed state. The first heat exchanger
(3) is provided with a stream of roomair RA The

seconl tesdcofd ©PaAEER, the rde%sd%f)é/dsg iowl 1hrth@ﬁ§§trh%§ﬁé>&§1anger 3)
20 outdoor air An inflow of outdoor air

RS f Wk SERASB BRI i, o

5 e ﬁ%sﬁtﬁﬁngor{%%%%sﬁad%% o th st e
3

e 5B EESPRL R BT RSt okt T i sven

@eat 2 xchanger (5) is released to the outdoor air
oI Phé&reby the outdoor air OAis hunmidified.

During the second operation, the second damper (49), the fourth damper (53), the
fifth damper (35), and the seventh damper (39) are placed in the open state while, on the
other hand, the first damper (47), the third damper (51), the sixth damper (37), and the
eighth damper {#1) are placed in the closed state. The first heat exchanger (3) is provided
with a Stream of room air R4. The second heat exchanger (5) is provided with a stream of
outdoor air OA.

An inflow of outdoor air O4 entering through the first suction opening (19) travels
through the first inflow passage (63). Then, the outdoor air OA flows into the second heat
exchange chamber (73) from the second opening (33b). In the second heat exchange
chamber (73), moisture desorbed from the adsorbent material of the second heat

exchanger (5) is released to the outdoor air OA4, whereby the outdoor air OA4 is humidified.
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30 The outdoor air OA thus hum dified becones a stream
of emssion air F. A The em ssion air EA exiting the
second heat exchange chanmber (73) flows through the
first outflow passage (65) by way of the fourth
opening (33d). Then, after passage through the first
fan (79), the em ssion air EA is discharged outdoors
through the first outlet opening (23). 5 On the other

THeaEdocR Rirl MO RN RImTdPRN BcbmBSa &itbah I0F @R F4he The emission
second suction opening (21) travels through the

ailsﬁﬁ\?éﬁltliljrlé]m&#c%?l rs?{a ﬁ*é@x% e & %ﬁlaee it @ﬁ%‘ rfr%gérp %@.}gﬁﬁhe first outflow
%ﬁgﬁ% )' 06957 Sdfe Fore! preias R Then, REE gg%%@%ﬂﬂaﬁeh the first

the adsorbent _ material of the first heat exchang
ar{ the emissipn sibEd dhdseharged outdooys e gl the Best opflet ommng (23).
room air RA thus dehum dified becones a stream of
hum @t the i handnadingiow &ccomhair RAugrniteting/thowighi the seregid suction
.air SA exiting the first heat exchange chanber (69)
opédiog21htravell thivagh ke cembnd uinfloompgsasgea(sd).( SPher) thevayom air R4 -
of the seventh opening (31c). Then, after passage
floWariftedhe st 1ot enthah@cHafber 69)6frdlﬂ hefiftN opeiflp Y3Bi)ed In the first

air SAis supplied indoors through t he second out |

he P&k a%hbe} F69) WidistRtCinUite GBof ait & geﬁgefted by the adsorbent

operation st operation Is carried out agaln

il B o B {Ehiggises. o
. HUM DI FI CAi
t %@fﬁ%—?tﬁﬁ\ﬁ% fﬁa‘& bqqawleﬁ 2 Stream; I mlﬂ'ﬁig}tgtqoaﬂltﬂo;ied air SA. The

cir.cul atl on node_ by .the humdifier mean

huggidityromdiionedain S Gritagihe st heat eycbange beH (69) §ops through the
di scharged outdoors while, on the other hand, room

secaind orlow pessagg S by way 1o dhe seventh epeningn(Blicy sThspl alier passage
i ndoors. The circulation of refrigerant in the

throwgh thgeseeortd Gior (0),tth¢ bpmidityt eomditioned asr 4 it stipplidifindoors through
ventilation node and the description thereof is

themwgtdrideshie operdn@ (@S)y. FlI RST OPERATION 25 In the first

operation, the process of adsorption in the second

heat Agief BRédRIon (5F)the second operation, the first operation is carried out again.
And, indoor space dehumidification is continuously carried out by repetition of the first
operation and the second operation.

HUMIDIFICATION OPERATION IN CIRCULATION MODE

In a humidification operation in circulation mode by the humidifier means (81),

outdoor air OA is brought in as the first air and is discharged outdoors while, on the other

hand, room air RA is brought in as the second air and is supplied indoors. The circulation
of refrigerant in the refrigerant circuit (1) is the same as that in full ventilation mode and
the description thereof is omitted accordingly.

FIRST OPERATION

In the first operation, the process of adsorption in the second heat exchanger (§)
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31 and the process of regeneration in the first heat
exchanger (3) are carried out. In other words, in the
first operation, noisture present in outdoor air CAis
adsorbed in the second heat3fxchanger (5) and

noi sture desorbed out of the fTirst heat exchanger (3)
is given to roomair RA 5 During the first

oper ati on, the second danper (49), the fourth danper

anng g%gpro&%? %eglgraﬁaﬁﬁg rtléé Arot: hegp&c&%‘?g& ?xon t agl%ﬁjgﬁt In other

are en state

hand, .t flrst da . d
Wof‘ﬁems‘ihﬁ?ﬁ St RgHiion rl? SER! eln °é’i @‘}ﬂ‘ o %F‘ E“l%d ‘&r*Be second
placed in the closed state. The flrst heat exchang
heaé s¥chageen (M) 1and qnoigiuge, dasogfeqdeerh offthe S hgat enhanme@) is given to
second heat exchanger (5) is supplied with a stream of
roogDaivBddoor air OA. An inflow of roomair RA entering
t hrough the second suction opening (21) travels
t hr dDgding ke fec @peratioh,| the spessladincy (#9), The fourth dampanis3), the
,air RAflows into the first heat exchange chanber

fifth @hpby @%),t 4R the fs&\tbnﬂpaahﬁe 6)1a.9e lhdedtinghé bpsi stﬁféaﬁ/hxle, on the

exchange chanber noi st ure sor bed fromt e
b 1 e (
Oth?lgﬁeﬁlgl’ z%'tsiel lp@} o?n{é:tﬂrh&hpt\%ﬁzgle)b% % e roorﬁhEelr (rg),) and the

i s hu | i fi

cigfif dﬁep%{?l?qe 0 LR IR 85%* ExbhineFE is supplied
.1 hrou t he sge utfl ass e y
with 3 5GHH of M ﬁgc&g‘glcﬁw SPFRIM. anéfzé éu}?ﬁﬁs‘uw a stream of
the second fan (77), the room al r RAis supplied

outdopr@ir@4+ hr ough the second outl et opening (25). 20 On
t he other hand, an inflow of outdoor air OA entering
t hr cdmylinflore ¢ff raom sirc Ridoentening: thraugh 18 seqondefustion opening (21)
through the first inflow passage (63). Then, the

travelstthomgh dhe seChnd hiflomspasedge (5T  SBeojitie heat aii)dbhﬂngze into.the first
chanmber (73) fromthe second opening (33b). In the

heaf eg¢liadgd @BaAmBHC (630 Seor NBETHh bpehing B1H! ULE thefikfcheat exchange
outdoor air OA is adsorbed by the adsorbent naterial

chafibet NGOF e affiftuRe alesGHENANRERY the) adsHARAEDYiathS) Qift RO first heat

air CA1s 25 dehumdified. The outdoor air OA thus
excﬂ:ﬁﬁ'émﬁ i 18 DERORE Sodin %U@ﬁ%ﬂeb?%é fdoADair R4 is humidified. The
room air R4 thus humidified exits the first heat exchange chamber (69) and flows through
the second outflow passage (59) by way of the seventh opening (31¢). Then, after
passage through the second fan (77), the room air R4 is supplied indoors through the
second outlet opening (25).

On the other hand, an inflow of outdoor air OA entering through the first suction
opening (19) travels through the first inflow passage (63). Then, the outdoor air OA
flows into the second heat exchange chamber (73) from the second opening (33b). In the
second heat exchange chamber (73), moisture in the outdoor air OA is adsorbed by the

adsorbent material of the second heat exchanger (5), whereby the outdoor air O4 is

dehumidified. The outdoor air 04 thus dehumidified becomes a stream of emission



32 air EA. The emission air EA exiting the second heat
exchange chanber (73) flows through the first outfl ow
passage (65) by way of the fourth opening (33d). Then,
after passage through the finst fan (79), the

em ssion air EA is discharged outdoors through the
first outlet opening (23). 5 Upon conpletion of the
execution of the first operation, the second operation

ait £4. CaMREemBYTon AEGNLRXFRERME (Nohd Kdae e‘iﬁl‘i&%@r cham| er (73) flows

operation, the process of ‘adsorption int

0 e

RO %ﬁeﬁ’;ﬁﬁﬂaé%%(@f b7 SPnhr B0 %Fl‘l‘ﬂgéﬁséf" Then, afer

10 words, h e oper.at.i on, 1s.ure rese
P B SR G, oo i 1 i dibbedel g fhooueh the

(3) and moi sture desorbed out of the second heat
ﬁ@k@ﬁ&ﬁ@@ﬂ“@&fzﬁs given to roomair RA During the

second operation, the first danmper (47), the third

danpddpgrs m)mpmen of theh exatutipe of (187first aperatibe, the ghednd operation is

danper (41) are placed in the open state while, on the
cafi¢tbout. 15 hand, the second danmper (49), the fourth

danper (53), the fifth danper (35), and the seventh

SEepay g ATION! aced in the closed state. The second
heat exchanger (5) is supplied with a stream of room

air Rond Q@cofnkiro}gral@l%ﬁ,t th%ﬁfag@c@%ﬁ? a&ﬁr%tjio% Y EOn Egchanger 3)

a streamof o oor air roomalr
aofi e bt ot %é%ﬂ{#é%géiﬁe"%%ﬁ?ﬁ%' BeLEe. §‘73212"fﬁ‘§§“t In other

m a Seco heat . exchan
W@H&ﬁsgﬁ bé¥ond Ppgrat IPﬁetneﬁSEPmpffasrﬂ.lngu BFir Q413 ffs0rbed in the firs
second heat exchange chanber H%e noi st ure desor bed
bept gxehanger A3 endomatstura desarkad ot th 5008 heateachanger (5) is given to
exchanger (5) is released to the roomair RA, whereby
ropyeatyy air RAis humdified. The roomair RA thus
hum di fi ed beconmes a streamof hum dity conditi oned
ai r  $hrinpthe 2&cond wpeliatipn,abe first idomper @7), tAthéod damppr (519, the sixth
second heat exchange chanber (73) flows through 7
damper (37), and the eighth damper (41) are placed in the open state while, on the other

hand, the second damper (49), the fourth damper (53), the fifth damper (35), and the
seventh damper (39) are placed in the closed state. The second heat exchanger (5) is
supplied with a stream of room air R4. The first heat exchanger (3) is provided with a
stream of outdopr air O4.

An inflow of room air R4 entering through the second suction opening (21)
travels through the second inflow passage (57). Then, the room air R4 flows into the
second heat exchange chamber (73) from the sixth opening (31b). In the second heat
exchange chamber (73), moisture desorbed from the adsorbent material of the second heat
exchanger (5) is released to the room air R4, whereby the room air R4 is humidified. The
room air R4 thus humidified becomes a stream of humidity conditioned air S4. The

humidity conditioned air S4 exiting the second heat exchange chamber (73) flows through
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33 Tit the second outfl ow passage (59) byway of the

ei ght h opening (31d). Then, after passage through the
second fan (77), the humidity conditioned air SAis
supplied i ndoors through theg,second outlet opening
(25). On the other hand, an infl ow of outdoor air QA
entering through the first suction 5 opening (19)
travel s through the first inflow passage (63). Then,

o MU oy IS A0 4 S50 NS e

first heat ex nge .chanber 9, I Sfure present in
throngh e serR0 fap ?Jﬂ& e&%ﬂ%}! seédﬁlwnqﬂ@r %'tédé SkpRlipd indoors through

material of the second heat exchanger (5), whereby the
the gaeond owtletiopemingi(35). dehuni di fi ed. The outdoor air OA

t hus dehum di fi ed becones a stream of em ssion 10 air

EA. Gihthearthershand, an inflotv ekputdner 4ih €4 emtetinghdmough the first suction

exchange chanber (69) flows through the first outflow
opeRi@dg AP tabely thyouphytheffirkhinflow péssage lﬂ63_}g (Thék,) the Thgdoor air OA
. after passage through the first fan (79), the
TloBnRP R TSt Beob bl fngl SRANATBIPHLANGE Brl VplHiD (. 1 the firs

|0 0 i t flrst r.at |

heatfés()?cﬁ%gée Eha%begr@gl? %8&‘31‘&: B%Es}%& lﬁ ﬁge oﬁ&lsogié giz' o4R§ a%drggd by the

“I5cartied out “agarn. o3t
adsiif llfn_f?‘-:e%ﬁf 6F bR Serqiit e S%i%h%%ﬁrékﬁ%%éﬁg B, ytdoor air OA is
achgBidifes, ot ouRioRh 2t Py THF IRBLPIGiDEh BeEomey a streat of emission

. conparison between the dehum dification operation of

air Bd.hyFhedemipsionrair 54| exitingothe firstubeab exehangep eleasabar (69)0flows through
enbodi nent and the dehumidifi.cati on operation of a

the fiost\voantfloe pmksagani6d) by waynof el thirdagpening (33c). Bolher lafter passage
hum dity controll er apparatus of the present

throagibdtt fiesotfanan(@9), ke eaneidnhir gdlis dischatpéd oowobrsofhr@rgh the first
apparatus are capable of dehum difying a volune of air

outléteRbing {29). nB) per hour. Referring to Figure 17, there
is shown a table for conparison between the data of

Upon completion of the execution of the second operation, the first operation is

carried out again. And, indoor space humidification is continuously carried out by
repetition of the first operation and the second operation.
PERFORMANCE COMPARISON

Referrihg to Figure 16, there is shown a psychrometric chart for comparison
between the dehumidification operation of a humidity controller apparatus of the present
embodiment and the dehumidification operation of a conventional humidity controller
apparatus. Both the humidity controller apparatus of the present embodiment and the
conventional humidity controller apparatus are capable of dehumidifying a volume of air
(about 150 m*) per hour. |

Referring to Figure 17, there is shown a table for comparison between the data of

the dehumidification operation of a humidity controller apparatus of the present
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25 the dehum dification operation of a humdity
control |l er apparatus of the present 34 enbodi nent and
the data of the dehum dification operation of a
conventional humdity controkher apparatus. The data
shown in the table include information about the inlet
tenperature of outdoor air OA and ot her pieces of
information. In addition, the synbols " indicated in

emib8UfRNT 4n@ W @%Wﬁ%eﬁﬁ%éﬁ@f&hso rﬂan of Qrcl)'ﬁveqtlonal humidity

indicated in Figure 16, 5 respecti is clear

c&{lx%?ﬂﬁf 'aﬁﬁﬁrgﬁlamTﬁlg Ao 7stro| nia%uﬁto% 1ncﬂ.1cﬂui%” dl'lhrgaltl(f:)gtﬁibﬁgt the inlet

con appar at us accor

i ment ater th
e ﬁfooawré%’imfﬂ Eeniesssico bRt f additon, the symbols
control | er apparatus. Mre specificall t he anount
OO @ eimdisrtedrn Fagure A 7 sprresnond dorihe; w@&m’?@ of' @&rindicated in Figure 16,
apparatus according 10 to the present enbodinent is
resgeicti¥elyne anount of dehumidification of the
conventional humdity controller apparatus. EFFECTS
OF ENBOR: MENE floAsFidassr 1beddabvwie At dbgelumnitiifRation of the
present enbodinent, it is arranged that adsorbent

e | @n&oﬁéﬁaﬁi@ﬁ% ta@é’or@ﬂﬁgﬁ@%@’&ir@ieﬁ@'enﬁiéﬂﬁﬁ&ﬁ 19fgreater than the
each heat transfer tube (15) as 15 well as on

seco (gaﬂ éﬁlﬁ 1213% té% S wergl%%%;‘) h'g‘{‘ﬁd}f?eé"”{"cﬁt‘ eﬁ\?\i,‘gﬁarams More
P3 e sor p’? i on/ desor g? e@mfg{%@ gg{é]ﬁ%glh] gﬁlf Uﬁleﬁ?m}?g«"{i}gg according

o R A R R ALY EP e
adsorbent-material container. Th| s results in a
hynudity controlles appaat¥snber of conponent parts, thereby
making 20 it possible to provide not only a sinplified
EEFEGISOE BMBQIPBIENTIbwnsi zed hunidity controller
apparatus. Furthernore, it is arranged that adsorbent
mat erAskdescaibed sabpmrac&drding t ¢hee ptesemtaembadindent; 6t ¢ arranged that
each heat transfer tube (15) as well as on the
adsorbentnatedals agcaippbriedioh tHe extdrad)sukface bfeachihest trafdter tube (15) as
second heat exchangers (3) and (5). Such an

well 42610 ¥ XieriBks@fatd oPERAIfR @3) in the first and second heat exchangers (3)

and (5), thereby allowing integral formation of a heating/cooling means and an
adsorption/desorption means. Such an arrangement makes it possible to continuously
provide dehumyification and humidification with the omission of an adsorbent-material
container. This results in a reduction in the number of component parts, thereby making
it possible to provide not only a simplified structure but also a downsized humidity
controller apparatus.

Furthermore, it is arranged that adsorbent materials are supported on the external
surface of each heat transfer tube (15) as well as on the external surface of each fin (13) in
the first and second heat exchangers (3) and (§). Such an arrangement makes it possible -

to allow the refrigerant to directly cool or heat the adsorbent materials. As the result of
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25 to allow the refrigerant to directly cool or heat
the adsorbent materials. As the result of 35 this, the
adsor ption/ desorption performance of the adsorbent
materials is brought to a maxgsmum This nakes it
possible to inprove the efficiency of

adsor pti on/desorption and to provide a downsized

hum dity controller apparatus. That is, the contact

thiS efheBAdsbRtiohIREGPLIbE Pefofifiande & EheAAERINAN ImdTBEAS i@ lbrought to a
I's broughtt 5 intdo contact wwth only the external

nga%g‘hﬁlég q'f}ﬁsel%‘ﬁfeesfik B%sgilb% 10 iﬁ}g‘gye {}Jr%eetiﬁéxglgc&; @‘ea%%oﬁﬁgwdg&rption and

ti'ng canno € expec
enbodj

t, adsqrb teri al ted on th
(CROSH R QAR QUBE RL ERP LSt SBEGY er 1 Ube ( 15) and

the external surface of A each fin (13) in the first .

and sd&atig. Hesontectihsrpd resigtaycesp dargs )i thgadsasbgnt ppaterial is brought
effects of cooling and heating are sufficiently

irge lcontaetiwith ®nfy thehexternalesurfiace iog ezohr Bim gBR). t Mhuws, the effects of cooling
adsorbent materials are supported on the external

asd)hkatieg ehnddiehd expictedeatin el prosger expBydiakntyeddsod@nd materials are
the external surface of second heat exchanger (5).

sippoitedloh ARG xR Hal §HFRS of badhOfeat RARLrAUEONS) BPHR! eh‘cﬁemal surface of
e

- pérform dehumdification and hum dification. As t

Lt i f. 40 i f
ehc®Stth (19 inl Rk Sirst AndPRLONE 3?@?"2‘2{“?1 nrsfl\ﬁ) %ﬁﬁl(g% Whereby the effects of

ehum™dificati on and hum
| CJ . I Ltion.. Lt 1s arranged that: the

cﬁlinﬁénagla mééceasﬁéﬁgcg%wgr?gerw% 9) and the second heat

excha chanber. (73) a djacent|y arranged; the

o | obiudagnal arigs) Tl ARt Aa g R Dbyl on the exteral

(59, 65) are arranged in superi nposed manner in the
Swgﬂcemfélag Hirgh s exelinasT (@) WelF 81 OB b SEIeEIY SWidage of second heat

exchange _chanbers (69, 73). Such an arrangenent
exphengetedSh dobmehi Asepngementi tmakesnitr qraseibleagparcaniiguously perform

Besi des, the eight danpers (35, ..., 47, ...) are
dehnovidificdtiomband blmidifeationr e Asitieresuit ofdhise it betomeésspossible to perform

distributed is switched. This makes it possible to

delnmidifitatios whd himidifiddtien wditshigh bfficiemaydi rection of air
by a sinplified structure. Furthernore, the first

i nfl om aaditien! ftl QvrR@geddng: (R3fire Neafbfelini@RBRMber (69) and the
symmetrically with the second inflow and outflow

sdeBRF ReSSexcRAnge hhmbeS (7B) afS Mjhcedfly SrGhged; the inflow passages (57, 63)

and the outflow passages (59, 65) are arranged in a superimposed manner in the thickness

direction of they first and second heat exchange chambers (69, 73). Such an arrangement

provides a downsized humidity controller apparatus.

Besides, the eight dampers (35, ..., 47, ...) are provided, whereby the direction in
which air is distributed is switched. This makes it possible to achieve a switch in the
distribution direction of air by a simplified structure.

Furthermore, the first inflow and outflow passages (63, 65) are arranged

symmetrically with the second inflow and outflow passages (57, 59). As a result of such

arrangement, the distribution resistance is reduced. This makes it possible to perform
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25 arrangenent, the distribution resistance is
reduced. This nmakes it possible to perform 36

dehum dification and other |ike operation with high
efficiency. In addition, the gpgenings (3la-31d,
33a-33d) are positioned in close proximty to one
another in a matrix direction and are opened/cl osed by
the danpers (35, ..., 47, ...), respectively.

dénaeidificagby andbtheslliled spepationoniths hivhasficiaticy. made sinpl e
in construction and 5 the reduction of size is

hi t 2
e U e SR S0P SAIVSEEnd i o iy
oG B P oI S A

NTS OF. | NVENTI.ON..10. I n the fore
reSRIUF o nACCPHIRERY b AISEHENPT a3 e 2t B fdifgele ipagpnstruction and

and_the second heat exchanger (5), adsorbent
ﬂ’i?ﬁ?@ﬁ“&ﬂﬁ&‘?él%@bﬁd@@ed on the external surface of

each fin (13) as well as on the external surface of

each hethermprm she vaparbeenipréysion! reftigeratiqar epdatrefrigerant circuit (1) is
i nvention, however, it may be arranged that adsorbent

emploged,dhs adaoqatmmmdrregﬁlemmatof ale@béntendtérils areecadfied b\@& with high
external surface of the fin (13) and the external

eﬂiUfchaﬁe of the heat 15 transfer tube (15). In
addi t| on | n the foregoi ng enbodi nent, adsor bent

0(re]xc anger ?ﬁ@m{?ﬁﬁm t gictrarrzer h??;
i STZ%LN lfgaé‘%#%ﬁeb%&n%ﬁ ewe%ﬁ B B0 GBF Beat BcBag @) end e
dsi"Eﬁ% 3 h?ﬁ;ﬁ%ﬁg {(5?3-% 19 t n ngt)% @6 external surface of

#ﬁ%@é’ﬁ ierl al regeneratr on) take pI ace

t $s et AdepHhe ﬁxieﬁ@lfsérfé‘&o%@acérﬂ?éﬂﬁ‘ﬁ@#?f tube (15). In the
vapor conpression refrigeration cycle refrigerant

PT§$an inventian, bowegerpit aaycbea asranged thet adserhent matesigksrp supported on at
materials of the first heat exchanger (3) and the

least cther dranf the ehternpd surféde, ofctbe din (A13) end trcexterhalsatrface of the heat
may be used instead. Specifically, the adsorbent

tramgfee hitel (35)ay be cool ed- or heated by introducing a

In addition, in the foregoing embodiment, adsorbent materials are supported on
both the first heat exchanger (3) and the second heat exchanger (5); however, it may be
arranged that adsorbent material is supported on one of the heat exchangers, i.e., only on
the first heat exchanger (3). In this case, moisture adsorption and moisture desorption
(adsorbent_ material regeneration) take place at intervals.

Although in the foregoing embodiment the vapor compression refrigeration cycle
refrigerant circuit (1) is employed to cool or heat the adsorbent materials of the first heat
exchanger (3) and the second heat exchanger (5), cold water and hot water may be used
instead. Specifically, the adsorbent materiala may be cooled or heated by introducing a

passage of cold or hot water in the first heat exchanger (3) and the second heat
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25 passage of cold or hot water in the first heat
exchanger (3) and the second heat 37 exchanger (5).
Furtherrmore, the present invention is not limted to

t he arrangenent of the enbodisyent shown in plan view
(see Figure 3). That is, the orientation of

arrangenent is not limted to that of the enbodi nent.
5 1n addition, in the above-described enbodi nent, the
e{aﬁmgmﬁgp (79) is connected to the first outlet
opening (23). Alternatively, the first fan (79) may be

provig %gso?e?;l %19&%%9%5\/&?({1% 1¥ 1B l?xﬁgerc]i' %P;)les ilégltahganent of the

openi ng I'tion e secon
ect toIh second oyt | et,.op 25). . .

iR PO Fhobhy i Wik PG et DT ab s e Jrﬁmwaea aggngement s
as.to co ni_cate h the second suction opening
n?tgﬂltech%wéﬂhwﬁéﬁw% 10 first fan (79) and the

second fan (77) may be of the drawthrough type or the

f or celn afiditian, in ﬂseabqvwmeA@nmﬁmehalﬁTM fEB (A9sis connected to
been described above, the humdity controller
tha pforat autlae:tpeningt(Bé).prﬁhanativeﬂy;\thaﬁrﬂrfaﬁr(wpmjr We podvided so as to
dehum di fying or hum difying an indoor space or the
cdmu@nieae Witk thd irbe Eddtion! eehihgs pigy.e drf @ﬂdlﬁoﬁtﬂié%%ﬁd fan (77) is
where an adsorbent material is supported on th

conbag fo 1 sRoh® @hﬂ@mﬁeaﬁ%e{zs 3&1&1@&&@5{ J:He ée&h&mf%t(w) may be

control |l er apparatus

pr@? 836 Gs W%ﬂl&xﬁgﬁ:@@ {he%%g g%ﬁ Qﬁe Zxéé L‘jgﬁt fhegt}ler words, the

anger an adsor ben teria

ﬁr(séfé’%o(gbg g%cgﬂﬁaﬁggtic{ %&FC(EZ] o dé{fﬁé %i{ahe ; e%l:: han%r the forced draft

adjacently to said first heat exchange chanber (69),
©r accommopdating a second heat exchanger (5), an

adsor bent
INDUSTRIAL APPLICABILITY

As has been described above, the humidity controller apparatuses of the present
invention are useful in dehumidifying or humidifying an indoor space or the like and are
particularly suited for a structure where an adsorbent material is supported on the surface

of a heat exchanger.
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mat eri al bei ng supported on a surface of said second
heat exchanger (5); a first air inflow passage (63)
and a first air outflow passage (65) which are 10
formed al ong one end surface i38 a thickness direction
i n which respective one surfaces of said two heat
exchange chanbers (69, 73) continue and which are
arranged in a superinposed manner in the thickness
direction of both said heat Cbx4IMgge chanbers (69,
73); a second air inflow passage (57) and a second air
out fl ow passage (59) which are 15 forned al ong

anot her end surface which is an end surface where

1" %ﬂﬁﬁfdiityr(%gg&@l1%;55@a%ﬁg, a;mﬁ%mm heat exchange

chanbers . 7 ont1 nue an ich is situated face

to fa j said o nd rface, and which_ar

arr anéggwl é}eﬁgeéﬁ%ﬁ E@a&%etéea (ﬁgnt{% la“?oﬁm%’ﬂ%at‘flﬁiacﬂﬁéggat exchanger (3),
direc%%gn of.?%th sai d heat exchange chanbers (69,

aty elsorbeny material hging syRRTIFdARmRIrfage Of said firsy heat exphanger (3);
openi ng and_ cl osing openings (31a, ..., 20 33a, ...) .

for cansreand dicabexphange ethagdied (73); sformeditadgacentinge said first heat -
chanber (69) and said second heat exchange chanber

exctepge ahainberc(693afod dcodthmadgtims agecdrid7head Fxclamgerr @) an adsorbent
said outflow passage (59, 65). 2. The humdity

materiai btihg suppRd dhUssutface bBdalll decodd Bé ieRchaBBer GV
openi ngs (33a-33d) which all ow comuni cation bet'ween

sai d 4 ifirst aif 9afloWwOpR%JRARBY nh A ERk déu'-s)’)glugfbg\ll ?%%sq%? {65) which are

second heat exchange chanber (5) an

fdrilel QYéngRARSERG AR iR thiSifeSs Eir%&fon% rwlﬁcllfﬁ mlieltsﬁﬂ‘ttiare §ig surfaces of

passage (65) are positioned I'n close prox
enr _].n [ix directidon...four. openi .(31la-31d )
sﬁ% zﬁajle)il to&vg%hd% m%% A ggjtbiﬂbsn%r?gt TRefoRi ?’?4131'5}“1(1]%8313 %Tg“ged In a
exchange, chanber (3).and sai d.secqond heat exchange
S“é’ﬁ‘&ﬁ‘é@?ed( BnDGE 4n %éﬁ ﬁl‘@%&ﬁ@fﬂﬁwn of E?ﬁhowdpla@& g¥ehapge hambers (69,
nd said second air outflow passage (59) are
ﬂgositioned in close proximty to one another in a

matrix direction;, and said eight opening/closing means
(35, .a second air inflgw passage (37) fand mesdcind air dutfiosr passage (59) which are

formed along another end surface which is an end surface where respective one surfaces of
said tvyo heat exchange chambers (69, 73) continue and which is situated face to face with
said one end surface, and which are arranged in a superimposed manner in the thickness
direction of botl‘ said heat exchange chambers (69, 73); and

opening/closing means (35, ..., 47, ...) for opening and closing openings (31a, ...,
33a, ...) for communication between said first heat exchange chamber (69) and said
second heat exchange chamber (73), and each said inflow passage (57, 63) and each said

outflow passage (59, 65).

2. The humidity controller apparatus of claim 1, wherein:

four openings (33a-33d) which allow communication between said first heat
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10 3. The humdity controller apparatus of claiml,

wherein said first air inflow passage (63) and said

first air outfl ow passage (65) are arranged

symetrically with said seconggair inflow passage

(57) and said second air outflow passage (59). 4. The

hum dity controll er apparatus of claiml1l, wherein said

first heat exchanger (3) and 15 said second heat
exctahge gleimlter)(3pael piidvéodad hedt exchidge! chamdByt (5§1ahg dhid first air inflow
(1) which perforns a vapor conpression refrigeration

EAEEL(6BY atd8ai§ G Wit PassBof ffS) ' i
psuc%ee( t%at ref rli ger ant coﬁgsengaﬁsgr?gﬁ %me?/ntggg]lri g{o?%ﬂfbg{ﬂmty to one

I =cur i.n said first heat exchanger (3)

algdaéfgi&s}gi%éﬁ%ﬁéé{on%%%%t exchanger (5). 20 5. The humdity

contrpl |l er apparatu claim4, wherein dehumdifier, .
means c’(“ﬁ(ﬁpeflgfgs @\i‘f‘%&ﬂs n“lﬁma%gl]i‘)&’erc%fnl@i“iaé‘% Retween gaid first heat
said refrigerant circuit (1) and air distribution is
e’ﬁ?’é@&%é@ﬂr&‘aﬁrt@&@nﬁoﬁa& srcend theat exchengn ehamaber (5) @nil rgid second air

through a refrigerant evaporating heat exchanger (3,

inflpw passdgeo(FBdany) seidesesdsd rbreontflont passage (89)sae dpositioned in close -

refrigerant evaporating heat exchanger (3, 5) while
prokenisylivosnizeamiothen il nedtriodirectioaf indyer ant condensi ng
heat exchanger (5, 25 3) is regenerated by the rel ease
of nDiagd éigﬁt SPRURY/EI64ths theBins 35N | 9 dre bhYoRed by a damper.
t hrough 40 said refrigérant condensing heat exchanger
(5, 3), whereby the streamof air dehumdified by the
adsorbent material of said refrigerant evaporating
: [ lied ,to an.jpdoor .space.
3. PR nifHENRoS apbhyeed SR, EierinBid BRERRIBASN Fassage (63
erei.n hum difier nean 81) for w tchin . ] )
o B A OBl PaRgn (§9) 4k arangsd PYBRARICALY veigh gaid second ai
in.{]l and air distrjbution,is _provided so that npisture
AW passage 37 snd spid seeong ainoutpyrassage(®r i ger ant
evaporating heat exchanger (3, 5) is adsorbed by the
adsorbent material of said refrigerant evaporating
heat exchanger (3, 5) while the adsorbent material of
4. el hedivmnigisy aontrolberdapperant dfedtimek oklenejarsaidfirst Bead extlmnger (3) and
regenerated by the rel ease of noisture therefromto a
saiglt seeand héataixchidgeni(F)oart predddl isainefripeiant giedudn{l) which performs a
condensi ng heat exchanger (5, 3), whereby the stream
vapdr @onfiprossiorflidiigetativh cidle b?ﬂ@éiﬁ@ﬂﬂﬁo%f%rﬂeﬁ%e%é $dréthrough such
[

refrigerant evaporating heat exchanger (5,
that UR8Yni Gondensation and evaporation alternately occur in said first heat

exchanger (3) ayd said second heat exchanger (5).

5. The humidity controller apparatus of clairﬁ 4, wherein dehumidifier means (80) for
switching refrigerant circulation in said refrigerant circuit (1) and air distribution is
provided so that moisture in a stream of air flowing through a refrigerant evaporating heat
exchanger (3, 5) is adsorbed by the adsorbent material of séjd refrigerant evaporating heat
exchanger (3, 5) while the adsorbent material of a refrigerant condensing heat exchanger (5,

3) is regenerated by the release of moisture therefrom to a stream of air flowing through
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an i ndoor space. 15 7. The humdity controller
apparatus of claim4, wherein: dehumdifier neans (80)
for switching refrigerant circulation in said
refrigerant circuit (1) and gbr distribution is
provided so that noisture in a streamof air flow ng
through a refrigerant evaporating heat exchanger (3,

i s adsorbed by the adsorbent material of said

5) i _ .
SOt & LM e Sl oo
e XL

said refrigerant condensi ng heat exchanger (5, 3),
tovgmandony sphee. st ream of air dehunidified by the

adsorbent material of said refrigerant evaporating

heat exchanger (3, 5) is supplied to an indoor space;

hum di fier neans (81) for switching refrigerant
6.CThE HuddiiRy dontrdBérd appidthg Afalhim 4,0 whiefdin! HuntillifiedNleans (81) for

air distribution is provided so that noisture in a
switdhER e ki gétdht fdiﬁmaﬂg% 43 {dM QEffRefint ecfikhﬂe{)ﬂnind : airhdistribution is

evapor at 1 g heat exchanger (3, I's adsorbéd by the

AR08 B AL TS AR i o
SRS N TR RCTEE T N R f—_—

streamof_air_f]owi ng through said refrigerant,

excharger &%) Whilsithe adserhegtmatesial of aefriggrantcepdensingdicab grphanger (5,
of air humdified by the adsorbent material of said |

3)risfregeperaied by dhearslnase ohmoisture threfiamglera stscangpf ply flowing through
supplied to an indoor space; and said dehumdifier

sanbpedidgdradt) coadehsirg bahenvihdngdr €5, Iypwherep$ the stream of air humidified by
configured to operate switchably between a

thel @lsurbetit frhgteialaf saiiie fidferanaevapiraingbeht @xchanger (5, 3) is supplied to
hum di fi cati on node of operation. 6

an indoor space.

7. The humidity controller apparatus of claim 4, wherein:

dehumidifier means (80) for switching refrigerant circulation in said refrigerant
circuit (1) and air distribution is provided so that moisture in a stream of air flowing
through a refrigerant evaporating heat exchanger (3, 5) is adsorbed by the adsorbent
material of said refrigerant evaporating heat exchanger (3, 5) while the adsorbent material
of a refrigerant condensing heat exchanger (5, 3) is regenerated by the release of moisture
therefrom to a stream of air flowing through said refrigerant condensing heat exchanger (5,
3), whereby the stream of air dehumidified by the adsorbent material of said refrigerant
evaporating heat exchanger (3, 5) is supplied to an indoor space;

humidifier means (81) for switching refrigerant circulation in said refrigerant

circuit (1) and air distribution is provided so that moisture in a stream of air flowing



4]

through a refrigerant evaporating heat exchanger (3, 5) is adsorbed by the adsorbent
material of said refrigerant evaporating heat exchanger (3, 5) while the adsorbent material
of a refrigerant condensing heat exchanger (5, 3) is regenerated by the release of moisture
therefrom to a stream of air flowing through said refrigerant condensing heat exchanger (5,
3), whereby the stream of air humidified by the adsorbent material of said refrigerant
e\'zéporating heat exchanger (5, 3) is supplied to an indoor space; and
said dehumidifier means (80) and said humidifier means (81) are configured to

operate switchably between a dehumidification mode of operation and a humidification

mode of operation..



