10

15

20

25

1 HUM DI TY CONTROLLER APPARATUS TECHNI CAL FI ELD The
present invention generally relates to humdity
control |l er apparatuses, and it 5 relates nore
specifically to a humdity controller apparatus
provided with a vapor conpression refrigeration cycle
refrigerant circuit. BACKGROUND ART Conventionally,
hum dity controll er apparatuses for regulating the

hum dity of ai ' f t

mat eri al have ggéﬁ@%ﬁ%ﬁﬁéﬁ‘p@?w e such 10
hum dity controller apparatus is disclosed in Japanese

Pat ent Application Kokai Publication No. 1996-189667.

' 1di.ty controller apparatus has an air passage

nﬂiﬁéﬂgﬁ% lg‘ry'r'l%\ stream of outdoor or roomair flows

and passes. And, a sectign of the piping of a .
ref ri GB BigFend inventiqn geperally relates torlmsnigity, egsgoller apparatuses, and it
conpression refrigeration cycle by the circulation of

relates mger speeificallylte aduapeideepninglletappanatis deovaded; Wish avapor
passage. This piping section in the air passage
compresyioneeirigesateom ayelepofrigerant @rcudls a condenser. In

addi tion, disposed on the periphery of the piping in
BAEKGROPEPsARE i s a nesh nmenber which is fornmed of a
net-1i ke nenber in which is encapsul ated an adsor bent

mat er Cahvenfibealigplamiidin contriller applaranises foe regddtingahd Rurmidity of air
is cooled by a flow of refrigerant 20 traveling
b hiaklighusé BLarpidbABncasikiifhavaban knbemRh fHetgios 8L | ORe such
functions as an evaporator. By the action of such

hi@ityREntr TR SpptrRuP sefifMsed Th JaPfhesOPATERIA PRELARN K Hak
is adsorbed via the net-like nenber. In addition,

PUBIRAGLNR 0P ishReg€EL i on functions as a condenser,
nmoi sture adsorbed onto the adsorbent naterial is

desorpgd LAciy a6k Q%ﬁ{gatgg‘tﬁs h&l agrgaa?%htge ttl?{léﬁ%%@ﬂicg a stream of

t hrough the prping sec n. Asa r sor bent

0%@2&%&%@3 %E%gs %f'trhf RORGN B ﬂé’oﬁplh&'}{w&f%rant circuit

which performs a vapor compression refrigeration cycle 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 adsorbent material of the mesh container is cooled by a flow of refrigerant
traveling through the piping section, when the piping section functions as an evaporafor.
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
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In the above-described conventional humdity
control | er apparatus, however, the piping as a neans
for cooling and heating air and the nmesh container as
a noi sture- adsorbing nmeans age formed and arranged
separately. Therefore, in the“conventional humdity
control | er apparatus, the nesh container and the

pi ping are different nmenbers, 5 and probl ens ari se.

The nmhsabg -at-‘egma%ehveﬂﬁsﬁag hm@%@gﬁgﬁ@gg?%@g&{hﬁwwa, the

structure o e apparatus becone

i1ti0 hum dity, contr.ol| a ratus grows .in
R et 165 0T B R g PR B sl
i ngr.eases if the adsorbent .material | rought into.
SRS Beggie STy ARG ST Hen Qe eiRe. FREEOreTiT Ge gpisgtionsl
rise to another probJem 10 that desired cooljpng and
h‘l‘f@’éﬂ‘?’ﬁﬁn‘é‘ﬂ?"é&’l%af i1e thomesl praps andhepinipg agisifferent members,
descrj bed problenms in mnd, the present invention was
andeprablema apigg. o Ty ypumbsh obtsymponew pagth tncpresese n I he gt siraefure of
is to dispose an adsorbent material wthout separate
ths epparaius heesinegwompbioated. i dn additipe, the/bumidity somealler apparatus grows
container or the like. DISCLOSURE OF | NVENTION 15 As
insizeustrated in Figure 1, a first invention is directed
to a humdity controller apparatus, provided wth an
ads or hdditiommlyethe abntatahermabiekiatahergintieesel ifithel hdsprieht miterial is
by effecting noisture adsorption onto the adsorbent
brougigintalcoaadt with shlyke pipingrop thedtkef r THistgives rizel Sooardo@idk problem
material. In the humdity controller apparatus of the
thii desired cootiniia@d hedtin@redfebts areﬁfo@}zﬂo@ﬁﬁd.a refrigerant
circuit (1) which conprises a tirst heat exchanger (3)

and awsBeRsbosf dBRAbeEHOBRAESH miml, the/ k&t ROEIRM WasInade.
vapor conpression refrigeration cycle by the

ABdr@MER! Pobj&dt of tHeGlrédeBSh A ok %%ﬁ%%@éds%@nﬂ’i@&% without

alternately effects refrigerant condensation an

se?%ﬁ )r@@i.lblﬁﬁ ot Bn b ritionSheafhch&S ARk sh %@ﬁmﬁéf&ﬁggﬁﬁé

addition, the adsorbent nmateri a

Dg{tgﬁ@gb@ﬂ; %m\ly%ﬁ?ﬁbm surface of the first heat

anger e first invention, it is arranged

(et AL Y 51 BN ES Sh Bt
apaata]ream%ggr [n%%&l t\m{fla atneardisc?r eriit?na tg%l,efgr rke%ul%ting the humidity of air by
effecting moisture adsorption onto the adsorbent material and moisture desorption from the
adsorbent material. In the humidity controller apparatus of the first invention, there is
provided a refrigerant circuit (1) which comprises a first heat exchanger (3) and a second
heat exchanger (5); which performs a vapor compression refrigeration cycle by the
circulation of a refrigerant therethrough; and which alternately effects refrigerant
condensation and evaporation in the first and second heat exchangers (3, 5). In addition,
the adsorbent material is supported on at least a surface of the first heat exchanger (3).

In the first invention, it is arranged that the adsorbent material is supported on the

surface of the first heat exchanger (3). Accordingly, the adsorbent material is cooled by
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t he evaporation of the refrigerant in the first heat
exchanger (3). As a result, heat of adsorptionis

absorbed. In addition, the adsorbent material is

heat ed by the condensation of the refrigerant in the

first heat exchanger (3). As § result, the adsorbent
material is regenerated. 5 A second invention provides

a hum dity controller apparatus according to the first

. . . . . bi
ARl R T FRORA! TR ARG CHRRRTSY " R oot of
refrjigerant circuit (1) and air distribution so that
EF@?P%%EP&ﬁﬁnﬁﬁadensation takes place in the second

heat exchanger. (5 il e, sinultaneousl efr.i gerant ..

o apoAFTBHON o also bt RAlh e B ndeSspind AE R refrigerant
(3), _whereby noisture present in a streamof,air 10

ip thafiraighaehedshapeer (Y.  Ae eremiiatheadsarben) ajaterial isirggenerated.
adsorbed by the adsorbent. The hum dity controller

appar 4t sesowy} inyprticadrevides atwamidity porfpllehanparagacreardingdo the first
noi sture releasing neans for switching refrigerant

ipyentioh athickhncompriskea mefstire abseriting ineansi for gwiijchingdregigerant

di stribution so that refrigerant condensation takes
qiicalaton in thb eeffigeratt diveait (B0l airghistriiiBionsh ithat yefrigerant condensation
simul taneously, refrigerant evaporation takes place

taltes pliee Siethenecdnddiatexclimpes(s) ¢hile, shhalkabyustyh eefiliberant evaporation
adsorbent material is regenerated by the rel ease of

tHleds plade én thadirafHeaaxtBange S, ea0rely rabisturd prewinhih 4 dtreamgdf air
the first heat exchanger (3). In the second invention,

fid¥ang grbudhahe ftst heat@¥eHAAsa(S isiabsdrbh&l By the hdddeint. The humidity
exchanger 3) by the noisture absorbing neans, and

dofifolRd SBPRERE oM QEdoRH inenGOPfiRther Ainprii8s & BSWire rdléasing means
this, heat of adsorption is absorbed into the

oSt B frigel'eglé é?éﬂléﬂoﬂrin e Ve ridetdnt gi?d'uf(i’tg(;i) Jg?/i atgﬁcéistribution so that

condensed I nmt Irst heat exc anger
PRIGREH] SopeEhBa5, B TBAin st B PSR ED S Sl ancousty,
PR B4 S Ao bk e BB SR e
S B Rt 5, PEEF O ol PRGE ety o o of i
fevtup e S e PR BeR 3976809 T or 'swi ¢ ching Fef ri ger ant

8: ;f lrJ :Ilgh{ei%gﬁgq 'ng%tigrift{ni: ge?rrige%ntclsi erV%g(iiiltategiJfl)l thaer}grsﬁlegt exchanger
(3) by the moisture absorbing means, and the adsorbent material is cooled. As the result
of this, heat of adsorption is absorbed into the refrigerant. In addition, the refrigerant is
condensed in the first heat exchanger (3) by the moisture releasing means, and the |
adsorbent material is heated. As the result of this, the adsorbent material is regenerated.

A third invention provides a humidity controller apparatué according to the first

invention, in which the adsorbent material is supported on a surface of the first heat

exchanger (3) and a surface of the second heat exchanger (5) and a dehumidifier means

(80) for switching refrigerant circulation in the refrigerant circuit (1) and air distribution is
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provided so that noisture in a streamof air flow ng
through a refrigerant evaporating heat exchanger (3,
5) is adsorbed by the adsorbent material of the
refrigerant evaporating heat exchanger (3, 5) while,
si mul t aneousl y, the adsor bent 4material of a
refrigerant condensing heat exchanger (5, 3) is
regenerated by the release of noisture therefromto a

eRba ek TR of 68 80 Bl OFsBRky evapgratine heat

ATl S AR S5 gy e

CRHBEE Ao TR D BT SOHOY SR BAHERF P ierant condensing
)

circulation in the refrigerant circuit (1) and air .
heatsxehanger Gn3) inmegeaerptediby thrstelpasapimeistirotherefieastors sisam of air
10 in one heat exchanger (i.e., the heat exchanger (3, :
fHpingthdouglishe tefrigerandcendeabing beatesehangen(St %)kwbeqsgra@h? strgam of
the other heat exchanger (i.e., the heat exchanger (5,
ait)dehuAglifitqtbby teuwdsorbént matdri] ofithk wefrigefanterapomnting heat exchanger (3,
carried out without interruption. A fourth invention
Spisappieal ta ahunddadi spaceont rol | er apparatus according to

the first invention, in which the adsorbent materi al

I's suppdetlidd BReRichltheaeBumidifidtendahs (80) B@Rthed Defrigerant circulation
exchanger (3) and a surface of the second heat

ie#RaRefant Steuit (1) Afdkit diHibuliBie Wherdbd ialreh@anfifidiog takes place
apparatus of the fourth invention further conprises a

iR BRE Kot bEhalBa RSe. (B hedt @kchaAirt(S/ %) Nehd £lsbibBMALARMerial regeneration
circulation in the refrigerant circuit (1) and air

B AE0L 1 RLRMAR (B0, SERATRIBUERSL 1 A L83 of
B PRt e e S rlfoR0° changer (3,

oL 1 BB NGB AR S it e s
ERERR AP e hSTRLAARAATE TRlRbN b o KOG B At Reat

u e refriger

T A R R A
130 PRRBLT R, SAPANEE. Sy Bhimesns o

S{Ng:\plﬁlgé I@e?fg ’g@rglgqeqngﬁ]rggglgl galnt]%g re??igf?rgnt(c?r]ézﬁt %’IV\)II atng IFs!uf"rsdistribution 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, simultaneously, the adsorbent material of a refrigerant condénsing
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 humidified by the adsorbent material of the refrigerant evaporating heat exchanger (5,
3) is supplied to an indoor space.

In the fourth invention, the humidifier means (81) switches refrigerant circulation



10

15

20

25

in the refrigerant circuit (1) and air distribution,
air dehumdification takes place in one heat
exchanger (i.e., the heat exchanger (3, 5)) while air
hum dification takes place ig the other heat
exchanger (i.e., the heat exthanger (5, 3)), whereby
the adsorbent material thereof is regenerated. As the
result of this, humdification is carried out wthout

. i nt.errupt.i on. fifth i {i [ Liglit:
in B ep ol bt PR, b R o b Bl one
i nventi on erei n the adsorhent, mat.eri.al. s S
heg) PXGhATEPT h o LSTHeR AP HIER O orhilg R i dificpd YRR HE T the
as_on a surface of the second_heat exchange 5 .
otteg hedi exchsnger (e Be b Irhangsr ﬁeﬁisﬂteééay ‘Sg PCES&(:&%‘EWF‘WBal
refrigerant circulation in the refrigerant circuit (1)
therepfinteganarated.st As hereai of shiphymidifgation is parriedpricyihost
in a streamof air flowng through a refrigerant
intenrgpomat i ng heat exchanger (3, 5) is adsorbed by the
adsorbent material of the refrigerant evaporating
heat Acfiitthimveetion(iBoviB)s avmirhidity hentendlenapparatusaerending to ghe first
a refrigerant condensing heat exchanger (5, 3) is
inveRgenevtaias thyadshrbentahaaisd ioduppwitest arr suwrfaee ef the frst heat
stream of air flow rng through the refrigerant
exEIRRGENG) BOWHE M ortx lFaRE 6f the Secodyl heatteacledmgerl(5).t Nturthermore, a
stream of air dehum dified by the adsorbent materi al
deRimidifersdabl (50) FHsvaNBRQ teftigBignt el ation iiree geffigérant circuit (1)
1s supplied to an indoor space. In addition, a

anl U S8 hiRIon TEA%ide8 30 tHaPoistwb WEAbtRGn 6ff dit Gewiapthrough a
circulation in the refrigerant circuit (1) and air

re%;ﬁltaaﬂ bﬁﬂn% ﬁ%aft] ?{éﬁl‘éhgegq? ,:3? i§ RRbrHIR b Y Rlsbibek BAtERA Y the

OW N rigerant evaporating heat

reﬁ(;i;ég{kﬁg gxfaé?{a?ia% Rat eSciddl é}r(?,e:ﬂ mﬁqﬁ‘@a&gﬂﬁﬁpﬁ%ﬁﬂﬂﬁ Qb Rigerant

_ rant evaporati'ng heat 20 exchanger (3,
cog ??g%:glshl%%t;e@%lé%%&g {?2 %j;itrs] é@h%{g{eﬁ |b§)%? %le{ag%(gfnrgiﬁgtﬁfe% thgr)(/afrom toa
S SR TR0 SR B ORARTS 7 Sty
g o T B o A P B g A b e
A0 1 D AT NIEL okt T S Db 0 o
o L Eane (AL e 22 conl e, L9 RRTAL
prgxﬂggda;ci t?lgt rggigtu?e ig 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 exchaﬁger (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 humidified by
the adsorbent material of the refrigerant evaporating heat exchanger (5, 3) is supplied to an

indoor space. Besides, the dehumidifier means (80) and the humidifier means (81) are

configured to operate switchably between a dehumidification mode of operation and a -
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hum di fication node of operation. In the fifth

i nvention, the dehum difier neans (80) swtches
refrigerant circulation in the refrigerant circuit
(1) and air distribution, whereby air dehum dification
takes place in one heat exchgnger (i.e., the
refrigerant evaporating heat exchanger (3, 5)) and 5
adsorbent-material regeneration takes place in the

ot her. heat exchanger. (i.e., the refrigerant
Wg@ﬁgﬁ%ﬁnﬂ‘i%?ﬁoé’gaqgﬁger (5, 3)). As the result of

this, dehumdificatign is cartried ou W I hout ... . .
|t or AR TGH A e SRR e P AL fpigerant cirutarion

hum di fi er neans (81), refrigerant _circulati in the

i Shategesant CEHE) a1 sy GiRPIGOR Shecthy| A ek R Gpgaton takes place
switched. Then, air dehumdification takes place in

inmee herd exehangerr(yor theirefa gerantpyapratingsheaharganeel §3 53)and

and air 10 hum dification takes place in the other .
disarberxnitenia eegeneration takbeplhesin thaethenhgat exchanggy §i.cqtlep refrigerant
the adsorbent material thereof is regenerated. As the
doRdetlsingteat dxicRangeti(8, d))f | datthewesulsof thiay ddhemhidificationtimearried out
interruption. A sixth invention provides a humdity

Witktut @ltérRiptidpp alpdddstichs onenlwitched td the hfiinidifier imeans (81)oreftigerant
whi ch conprises a first heat exchange chanber (69) for '
ARSRIER fitht Refribhant difcait (1)bdhaafistenatvangeswifdd. alibbnaair
second heat exchange chanber (73), formed adjacently

defubiffildtonkalles ?Iac@ XERRNH3Et SRRIHEF (160 Me hehPéxchanger (3, 5)) and air

accommodat | ng the second heat exchanger (5).

ﬁﬂﬁhﬁfé&ﬁ@{ fiked Jh&cehﬂ Rieitht HeQNxeReSY (1. 8D BRI RhikcRingeh@, 3)) and

sixth 1tnvention includes a first air inflow passage

419 §Asogﬂz‘i{f BaletinBheRbf is%%e‘;ll?ﬁi"‘!dp agsAeerebifibIf thR1 BlinidifReation is
orne al ong sur

one end ace in a thickness direction
in.which. ' ne surfaces of the two heat
%%ﬁ\g;%uégl%ﬁgﬁg%éﬁgg( 69, 73) continue and which are
arrangged _jn_a superi ' ' [ 838 to the first
i 1 och P sRPR At ad R, Sngollel bl o RER 15 the firs
Besi des, .t he huni di control | er, appa [ .
SBREIRG Viich SRR oL R b S BRRE) 1 gt O8Rig the firs
outfl ow passage (59), which are forped.al an naQt her,
atochimast Do eoenarab i e heabi R, Pl R flly 1o he
one surfaces of the tvvn% heat exchan charr(’s)gr§ 9 er (5)
fregy heaberichpngs Armbahoch oracsemupfiimedae ferd g CS’éhg -
with the one end surface, and whi fhh are arr angedl I, N Birst ai
Bupermeonsodbe Bumidity controller apparatus of the sixth invention'includes 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). Besides, the humidity
controller apparatus includes a second air inflow passage (57) and a second air outflow
passage (59) which are formed along another end surface which is an end surface where

respective one surfaces of the two heat exchange chambers (69, 73) continue and which is

situated face to face with the one end surface, and which are arranged in a superimposed
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manner in the thickness direction of both the heat
exchange chanbers (69, 73). In addition, the humdity
control | er apparatus includes opening/closing means
(35,..., 47, ...) for opening and cl osing openings
(31a, ..., 33a, ...) for co ni cati on between the
first heat exchange chanber (69) and the second heat
exchange chanber (73), and each inflow 5 passage (57,

63) and each outfl ow pass 59, 65). I,n the si

rbEID e ARG e DB as hea ey pes Bt GO, o
exchange chanber (69) and the aecondhggﬁt.exchanggg 47

adgitipmehe pumylity sontplies ARRITAYS BEWAFTRPCRINGSIORPRIBRIF &> py» 47 )
means of the opening/closing means (35, ..., 47 ...3.

fersopehingraad alosingopetings (3kdi-st 3% --- hiss sPHIUBIcatippybetween the first
noi sture rel ease are effected in the first and second. .

hestaiclesngh alrgebet (6 hadthersscqradieatrexchange shamber(73), and each inflow

i nvention provides a hum dity controller apparatus

passage (H7068)tand teheh oftfldw passage3®) @). i n which the

dehum difier means (80) is configured so as to perform

a dehumedixih reention, drelatibuioniof afrwlf fhevfenst heatericbangestiember

in which: outdoor air is brought in, noisture in the

(6N A We Rbbnd FeabSEBERLRELEYbENE3PE SHittietbynapepinialosifg control by

t he heat exchanger (3, 15 5) which becones an )

RILAPBF AL BpeniAPEloling nRUASGS! .. 31N, L HUs As divresdiesf this] moRture
streamof° dehum dified air is supplied indoors while,

aggbrg@@ %‘fdt}ﬁ&s Qeal @R Abded % thE BHORI dclond KEAt Sidkasge
esor be

fromthe adsorbent material of the heat

, 3) which becones a condenser is
cgé@g%gggigg'the room air whereby the adsorbent
mat eri,al . of.the h [ :
and t Ay B et brov L SRR cGuecllor s pd RIPRRORA o the
hymidified aibr.,i ihsch e t. doo i g
dnierions o B AR e P Sontl el dsy Berform o

I{ | r

e TR A e A e
‘%gfgt“;q%g;nbea&@p}ﬁgrg? g{s\g{gb%g;%%\}&]})ﬁh%,?g %ﬁt&'ﬁétnﬁgﬁ? eerlilegi ex%Langer 3,
RREENE T St e o AT
T L B i B

the heat exchanger (5, 3) as a 8 )
moisture desorbed from the adsorbent material of the heat exchanger (5, 3) which becomes

a condenser is released to the room air whereby the adsorbent material of the heat
exchanger (5, 3) is regenerated, and the room air thus converted into a stream of .
humidified air is discharged outdoors. In addition, the humidifier means (81) is
configured so as to perform a humidification operation in full ventilation mode in which:
room air is brought in, moisture in the room air is adsorbed by the adsorbent material of the
heat exchanger (3, 5) which becomes an evaporator, and the room air thus converted into a
stream of dehumidified air is discharged outdoors while, on the other hand, outdoor air is

brought in, moisture desorbed from the adsorbent material of the heat exchanger (5, 3) as a
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condenser is released to the outdoor air whereby the
adsorbent material of the heat exchanger (5, 3) is
regenerated, and the outdoor air thus converted into a
streamof humdified air is gupplied indoors. In the
seventh invention, indoor spacte dehum dification or
hum dification is 5 provided sinultaneously with air
ventilation. An ei ghth invention provides a hunidity

|er nean IS COﬂ |gur

to orm a t| on erati
e %F‘&%ﬂ Zf -ims %a@rwr 6 Bl ouFik AL RBER RSB P aspream of
%ﬁ-iﬁl in th omair is adsorbed by the adsorbent
hymgidifie rﬁﬁ“ﬁﬂ "exchanger (3, 5) which 10 becones
an evaporator, and the room air. thus convertedjqﬁ%
apgn is

st r eal b sereRliinvAntipRAndear sPace dehipidifisatipp AplIE!

on the other hand, outdoor air is brought in, noisture
prowisdsdistaultaneonsly weh aidyentation. mat eri al of the heat

exchanger (5, 3) which becones a condenser is

r el eadedighth inventisntpdoddesa rumitlisy egntrollapappatatpsasaerding to the

mat eri al of the heat exchanger (5, 3) is regenerated,
fighdnwehtdoni whioh tiei dehtubidifieronesns (80 id eundigaredtsp @am prfrform a

hum dified air is 15 discharged outdoors. In addition,
détfignitifivaidér byeetationdn siréBdjon modedn Wit ecbns airasbriooght in, moisture

performa hum dification operation in circul ati on node

il the Whirh Bir 10adseYRE bAitHe ddSorbEmu@AEridl B the'ehtSdxidhangen(3, Bpwhich
outdoor air is adsorbed by the adsorbent material of

biddncl @AlevApeRA8H R the Joom 2 i coRvIRAMBS st@am of dehurnidified air
evaporator, and the outdoor air thus converted into a

1§'s'i_\f)ﬁfi’é?i Bloord QRHET Hithe SflePhandl Surddor aas BRAgMUL dQ6isEire desorbed

on the other hand, roomair is brought in, 20

01 Bk YAS l?e%?ﬁfaté‘fxgl & tgighmiaﬁ‘@ @ﬁ.g&rrk@ 5:)) uffﬁélﬂ’iéc@tneé’g cSﬁlﬁnser is

heat exc anger comes’ a condenser is

rél sgd&ﬁ)etﬂ B?tdgﬁem{]\gﬂ&b@ t.rhe ?%hi?l??gls[ﬂé h@?ﬂtexchangcr 0[5, 3)is

materi a eat exc anger IS-regenerate

r%ggﬁréégﬁ,i Jte@% g\ﬁtﬁo&r%sthl? \é%rteglqntorg S%i rhﬁﬂﬁ'atﬂra% air is

_ air rs supp 0or's e el
it gt P esBBE T GRB PERL T g sops v
pctgo i aimrhldmﬁcatlon operatrlon mn cumlll%aon modeS:9 in which: outdoor air is brought in,
moisture in the outdoor air is adsorbed by the adsorbent material of the heat exchanger (3,
5) which becomes an evaporator, and the outdoor air thus converted into a stream of
dehumidified air is discharged outdoors while, on the other hand, room air is brought in,
moisture desorbed from the adsorbent material of the Heat exchanger (5, 3) which becomes
a condenser is released to the room air whereb;r the adsorbent material of the heat
exchanger (5, 3) is regenerated, and the room air thus converted into a stream of
humidified air is supplied indoors.

In the eighth invention, indoor space dehumidification or humidification is

provided by the circulation of room air, without air ventilation.
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A ninth invention provides a humdity controller
apparatus according to the fifth invention in which
the dehum difier neans (80) is configured so as to
performa dehumdification oBeration in air supply
node in which: outdoor air is“brought in, noisture in
the outdoor air is adsorbed by the adsorbent materi al
of the heat exchanger (3, 5) which 5 becones an

PO 5 e AL gy e

st reafh 00r S
th th d b
ngfggra?rgegvm?%mefé%gwa@% e 1 oo lR b oalploth ;

exchan (5, 3) which :Qcones a ndenser H +
B A I R S AN &Brf £ PR ai5rf brgpeht in, moisture
materi al of the heat exchanger % IS regeneratg .
imthe outfsonair ifrdsorhEd by theedsesherd m 1a|l At e heaexghangef (4P which
hum dified air is discharged outdoors. In addition
be¢randsumiesafidrator, mad the oUBIDpT fis thus spnYegiad &vo 8 stream pﬁdehumdlﬁed
performa humdification operation in air supply node

alriis wipptibd indoois chdvile, an theiotheb handy hutdper, aimisibsaughbin, proishe
outdoor air is adsorbed by the adsorbent material of
defigbdiedm eechBogernt rhaerid of e heht dxebaopges(5a8) whiah beeings,a

and the outdoor air thus converted into a stream of
coadnbards feldePiolthé Sutdod airarigeebyatié ddvortentinideaial afithd hat

ot her hand, 15 outdoor air is brought in, npisture

eSanaEhqs, §)r1§’F€gEﬁ\§at€61 SR e Gut i afritids d@fwérhﬂ ihteat stream of
exchanger (5, 3) which becones a condenser is rel eased

hhﬁll&lﬂ@d Qﬁ"ﬁsdtﬁ hafblell OWABHRDY Id &iRliti AJ AR MG fiBBhednsqB1)db

eat exc anger (5, 3) is regenerated and t he

cﬁﬁlﬁ ngg% scpédsrtotpgffénn & ﬁﬂfﬁ?&lfi@a@loh Rb&aBorsin'&eHpPly mode in which:

air 1s supplied indoors. In thée ninth

g{h‘é‘SP!u% %rbrgﬁ%lq ap 'ino?%gl%G;n ﬂﬁr}gﬁﬁdogt Eir ?saatds%e@ 5¥ the adsorbent material

umdifica pr ov y only the taking-in

Oﬁﬁ}ﬁ Ia{j ana |e1r' 9 E%Qvﬁlch%’ec éseaﬁteQa%&%t%P tah@ ﬂlc%@&ﬂog §i§ tkﬁls

. . appar us acc ng to the fif
cbﬂ%?%”éb% 4 Ss ot PhRarRI AT “%“%Eﬁﬁ“ﬁﬁrh%@éﬁ%’# -
oBFGaGH N rovEHh i SR e hE P gBraiofen OGS g e
CHRPERTaC D AR BReR B BHPSS aﬁ%ﬁp%ﬁn& Py
agsoor}\b!gnrt tn‘?a?er}a? E)P th‘rfJ:l hgétreighrgngggr é, 3) is regenerated, and the outdoor air thus
converted into a stream of humidified air is supplied indoots.

In the ninth invention, indoor space dehumidification or humidification is

provided by only the taking-in of outdoor air.

Finally, a tenth invention provides a humidity controller apparatus according to

. the fifth invention in which the dehumidifier means (80) is configured so as to perform a

dehumidification operation in air discharge mode in which: room air is brought in,

moisture in the room air is adsorbed by the adsorbent material of the heat exchanger (3, 5)

which becomes an evaporator, and the room air thus converted into a stream of
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dehum dified air is supplied indoors while, on the

ot her hand, roomair is brought in, noisture desorbed
fromthe adsorbent nmaterial of the heat exchanger (5,
3) which beconmes a condenser, is released to the room
air whereby the adsorbent mat'dri al of the heat
exchanger (5, 3) is regenerated, and the roomair thus
converted into a streamof 5 humdified air is

oS EAERL ol B B8 b R R
D SR a5 ) S PR e

the adsorbent material of the heat exchanger éﬁ i)
a Gpmdenses axthesedtn the 20wy alf wherehyte pdsorbens malsrial phthe heat
converted into a streamof dehumdified air is
exthengril($e0 ivtegensoated, whd the roem airfibuscronEertaddntd a stsamafi r
is 10 brought in, noisture desorbed fromthe adsorbent
hvmidifi¢dadir sfdischargbd antdeors.haingddities, thg humidifiermesns 8t ds a
condenser is released to the roomair whereby the
catipprdiesntasnapafiral a bdmidifivatibreagergiontinaiyelischarge 8)ode gn which:
regenerated, and the roomair thus converted into a
ik £ia 08 rbugh iiinthiftuedn dherrobm afrip pdsogtibdibydhe sdsortent ibnerial of the
tenth invention, indoor space dehum dification or .
héd Bk liahb&aB] HRvHich becdmies Y bkperakbyt, Midlthe tdom & #uBabKIeRgd into a
of room air. EFFECTS OF | NVENTI ON Accordingly, in
SRGBPHORRGRIMibdait REdiRh&EEN butdHrS While bn thé other BiddRGedair is
that adsorbent material is supported on the surface

bl;agl D18, hbistie H@sgfbea ¥olihg Bliscriont ffateriah6f thi;d ﬁéz& @kHanger (5, 3)

mati1 on of a heating/cooling neans and

wﬁl‘%ﬁiq{e%ﬂl% 9&15181?9@1; 15981 ?3 @c?theﬁt':étﬁg ai%QvlﬁfEbgrtﬁ@&ﬁ%f?‘cHtt material of

es It possi e to erfect t rocess Of noisture

R RO BB e I O ERE 4 Bcum o

om ssion contalner. T

nh qE§§§mtg%uq%ggq&k%%lconppnen; parts, thereby making
it possible provide a sinplified structure and, in
addi tj o i t. becones. possi bl e to provi.de a, downsi zed.
huni oL ge (S5 RorTen i apat shoBb SeapR of pPRIRHSH is

pq%rélgga%g_;% y%%d%‘é’ﬁa‘}gi%g% mr(r)%t%.l al is supported on at

EFFECTS OF INVENTION

Accordingly, in accordance with the present invention, it is arranged that
adsorbent material is suppoﬁed on the surface of the first heat exchanger (3) for the
integral formation of a heating/cooling means and an adsorption/desorption means, Such
an arrangement makes it possible to effect the process of moisture absorption and the
process of moisture release with the omission of an adsorbent material container. This
reduces the number of component parts, theréby making it possible to provide a simplified
structure and, in addition, it becomes possible to provide a downsized humidity controller
apparatus.

Furthermore, it is arranged that adsorbent material is supported on at least the
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surface of the first heat "changer (3). This
arrangenent allows the refrigerant to directly coo
or heat the adsorbent material. Consequently, the
adsor ption/ desorption performance of the adsorbent
material is brought to a maxi¥um This not only

i nproves the efficiency of adsorption/desorption but
al so provides a downsized hum dity controller

apparatus. 5 Furthernore, in accordan with t .
SSRE hefraiRseb e EPeET Bar Shis AGGREAIFIS WA B fifecrant o directly
absor bi ng neans and a noi sture rel easi.ng nmeans. This
capicuheat thyadsorheat matsuals s Copreanentys G’Péd%{’é'g‘b?"z%sﬁlﬁm% gerformance
t he process of noisture release are_assuredly .
ob efadsarbentimatenied is brpyght the gexiaxhankids nptonly improves the efficiency
Furthernore, in accordance with the third or fourth
of adserptionrdesorptiprs butratsarpgeddestiedownsized Humidierrontelies apparatus.
is supported on the surface of the first heat
ex chaRgeliermdye, asacsstdanceswitinthetshepnd unfeatien,dhert hee weddetia
heat exchanger (5). Such an arrangenent nakes it
nifistieibsorbingGRdhnt Abaisloistre rdl@asmganaabunTlds tnsuadsitha the process
operation or a humdification operation with the
0® Hosshire Ab&frptadh SRS Probdss BRiRishat réleit atenssuredinipsrformed in the
reduces the nunber of conponent parts, thereby naking

ﬂrgthemgmn%e;mpr ovide not only a sinplified structure
but al so a downsi zed 15 hum dity control |l er apparat us.

Besi df’gﬁhgﬁﬁm b dcbRiBhdeORitPfhe IHRA 6 fobARivaRtidS it is arranged that

provid wth high efficiency. Furthernore, in

aﬁscocf?Jn‘{j ﬁﬁg&ibayst sge\#(%}{éaeﬁifohftﬁﬁsdrﬂxg Bf %’g ﬁast HB& QBEMaLs (Qf‘aé;j\%ell as on

cont1 nue g between m di ficatiron an

tllrl}:;%ri Sif;éc ‘I{’ﬁt% 's c&m%%t%)ééh?ﬂg%zé)sf gflcﬁ]?.\ggggrnﬁlfngnf:rﬁmg 1 sib}e to

AT P PG G AL o vin o
SR bR e Sl B onn s
T e
SRS ) S BB B b v
are arranged in a 25 superinposed nanner in the

vith highefigiegiey.ecti on of the first and second heat

exchange 12 ) ) ) i o .
Furthermore, in accordance with the fifth invention, the operation is continued by

switching between dehumidification and humidification. This reduces the number of
component parts, thereby making 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.

In addition, in accordance with the sixth invention, it is arranged that: the first heat
exchange chamber (69) and the second heat exchange chamber (73) are adjacently
arranged; the inflow passages (57, 63) and the outflow passages (59, 65) are arranged in a

superimposed manner in the thickness direction of the first and second heat exchange
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chanmbers (69, 73). This provides a downsized humdity
control |l er apparatus. Furthernore, in accordance with
the seventh invention, indoor space dehum dification
or humidification is provided, sinmultaneously with

i ndoor space air ventilation!?5 In addition, in
accordance with the eighth invention, indoor space
dehunidification or humdification is provided by the

Hum. di .t d '
LB B8 R gV L s
t t. hout f td
Fﬁf?ﬁg FrEI0%e, i BB B TG FHO SRR,
i ndoor _space 10 dehumidification or humdification is

dsherpidifiasting ophpryidifiretion s miguided dmulitnequdly vathyindoor space air
Lastly, in accordance with the tenth invention, indoor

'wp@l@@mdehum dification or humdification is provi ded

by only the discharging of roomair. BRI EF DESCRI PTI ON

OF DRAVMdBSorFiimarcerdbn¢eswih therecghith invemtipmaindebospacs) a
refrigerant circuit of a humdity controller 15
depmaidificasion o wirdidifcation & frovidéd ipnthe diromaionodf rotwe air.  Humidity
present invention; Figure 2 is a perspective view of a

copditioning hpaagedd g &9 lithibiging thetvadiatfion Siro@mhatpersmie without the
the present invention; Figure 3 is a plan view of a

t8aag-N0ef Mtdddrblte onmi ssion of its top surface plate;
Figure 4 is an end el evation view of the casing taken

on |i mgrtRerfho?d, ifrh@ordince With BeG#i® ivvehfioR Indos space

el evation view of the casing taken on line B-B of Fig.

dt%wérﬁiéf?ﬁ%ggﬁ of ﬁurﬂuﬁ’ﬁ&ﬁoﬂ is AilePoyPHIP He t%ﬁ@-lﬂ’bﬂﬁﬁ@odrr&u

state; 7 1s d side view of the

d
s ?gg ev f’gy&e ﬂ‘[ gcg’gﬁg‘g‘% Vﬁrtﬁogl% Ttél}'?g ﬁvg%t?%)n? mdgblg%'éﬁgp %erhluﬁn&’iﬁcatlon or

hﬁhﬁl{? ?g?ﬁo i Bfowcf’ed%g nfﬁ'n@ﬁ:%&ha?& g to?féglic]:ﬁl elns plaai Iegel N
ﬁﬂ%BOBEBCHPTION OF DRAWINGS

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

Figure 2 is a perspective view of a heat exchanger according to the first
embodiment of the present invention;

Figure 3 is a plan view of a casing, with the omission of its top surface plate;

Figure 4 is an end elevation view of the casing taken on line A-A of Fig. 3;

Figure 5 is an end elevation view of the casing taken on line B-B of Fig. 3; |

Figure 6 is a side view of a damper when placed in the closed state;

Figure 7 is a side view of the damper when placed in the open state;

Figure 8 is a side view of a first modification of the damper when placed in the
closed state;

Figure 9 is a side view of the first damper modification when placed in the open
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state; Figure 10 is a side view of a second

nodi fi cati on of the danper when placed in the cl osed

state; Figure 11 is a side view of the second danper

nodi fi cati on when placed in tE 5 open state; Figure

12 is a plan view of the casi with the om ssion of

its top surface plate, illustrating a first operation

during dehum dification; Figure 13 is a plan view of

§Qe casing with the omssion of its top surface plate,

M%ustrating a second operation during

dehum_di fication;, 10 Figure 14 is.a plan.,vi gw of

casi nd &i'¢ 8%%31%%“ ¥ 05% 8t t‘g‘)‘ﬁ%‘qﬁ‘ugﬂlp? thesanipst ‘é%l

illustrating a first operation during humdification;
glased staeii s a plan view of the casing with the

om ssion of its top surface plate, ill ust r,atigg ai .

secondigpe Ahis ondaiviev g thessrendrdamper meditication whdrgplpceddn the

psychronetric chart representing an air state of the

dpemstdiety 15 controll er apparatus of the first

enbodi nent and that of a conventional humdity

cont r igure 12 dppplamviesy afithé cayingemitinihd iofriisséan efiits top surface plate,

operation; Figure 17 is a table show ng respective

itladtaatiaf atfire opewitidh dyrimpddhonfidifcatmppar at us  of t he

first enbodi nent and the conventional humdity

cont r @ighge 13Rpaplah uiewdsrthe gasirpekithnihd iokriigsid affits top surface plate,

operation; 20 Figure 18 shows an end el evation view

i83¢rafinp h 3Bconidpedtion Barigodhoidificaiohj r st operati on

during dehum dification operation in air supply node

Ina %@99@4 PRIk PRI ofdhe cdsiify WitIEHe RinibsiotestitsQdp surface plate,

Figure 19 shows an end el evation view and a plan view

: ' j &%g%)mgn- i&t:1 on during

Iggﬁ%ﬁﬁ%? i%:ta F%ﬁoggera ionldiﬁ%%gﬂ’ supply node in the

Secon qﬁ@.n[fp 9 iis”fgl%g via p?ig ﬂﬁgﬁsglv%zvgiﬁ?lg%ﬁ%ﬁbﬂsm:s top surface plate,

el evat'i VI ew e casing in a
iilh@atciné% second operation during humidification;

Qneplaced in

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

Figure 17 is a table showing respective data of the humidity controller apparatus
of the first embodiment and the conventional humidity controller apparatus during
dehumidification operation;

Figure 18 shows an end elevation view and a plan view of the casing in a ﬁrst
operation during dehumidification operation in air supply mode in a second embodiment of
the present invention;

Figure 19 shows an end elevation view and a plan view of the casing in a second
operation during dehumidification operation in air supply mode in the second embodiment;

Figure 20 shows an end elevation view and a plan view of the casing in a first
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operation during humdification operation in air
supply node in the second enbodi nent; Figure 21 shows
an end el evation view and a plan view of the casing in
a second operation during humdification operation in
air supply node in the second®nbodi nent ; Fi gure 22
shows an end el evation view and a plan view of the
casing in a first 5 operation during dehum dification

oper.ati.on in ail.dji.scharge node in.the second .
PRELH Herine h‘E?lé'tﬁ"é{‘%‘é"%eﬁ%b%‘ B AT SHEPLE MTR 1 B Se5oRd cgibgdiment;
a plan,vie f the cgsjng.in.a secgon operation,

dur i n§ igah G TS B0 Sl?vgtﬂ%‘r‘ﬁf‘i"éﬂ p Hpa&i"ﬂ iy &pyjae in a second
node in the second, enbodj ment; 10 Figure 24 shows an .
opgigten dyang imidifictiomepesatinndn alysupplpmods i thg speagd jembgdiment;
first operation during humdification operation in

ai r diFsne?dehovvsda end e?efvr@n@e@@\ﬁdnd e plsodigve nf the gadng in a first

Fi gure 25 shows an end el evation view and a plan view
optratibie derreg deduinndificatimoeperatiop ar ait dischatggmaeds in the second

hum di fication operation in air discharge node in the
egdodimeengnbodi ment. 15 BEST MODE FOR CARRYI NG OUT

I NVENTI ON Her ei nafter, enbodi nents of the present

I nvenFigufe 23 $Howan@ad elevitsh view dad aplanWidwof the bavignie second
to the drawi ngs. EMBODI MENT 1 OF | NVENTI ON As shown in

opt@ti6:€ urlngbdeh@mfdifit Aioh Ybpeatibh B difdis@RRRMIGdeSn Be Jebhd
first enbodi nent 20 effects roomair dehum dification

esibddipim:di fication, and has a hollow, rectangular
paral | el epi ped box-1i ke casing (17). The casing (17)

acCcomppalad £Fsidwsehlchd 8ledMonGhi&w Hhd a pﬂ'ii'x)vie%pgf @k string in a first
conponent parts. Referring to Figure 1, the

SR LA B0y hog

- A itching valve (9) which is a flow 25 path
eé@#?%%@%ﬁiﬁgans, a first heat exchanger (3) which is a

first F&%?et 25 %%Q%%%%Ed el%\r}atilb% view and a plan view of the casing in a second

operation during hﬁmidiﬁcation operation in air discharge mode in the second embodiment.
BEST MODE FOR CARRYING OUT INVENTION

Hereinafter, embodiments of the present invention will be ‘described in detail with
reference to the drawings.
EMBODIMENT 1 OF INVENTION

As shown in Figures 1-5, a humidity controller apparatus of the first embodiment
effects room-air dehumidification and humidification, and has a hollow, rectangular |
parallelepiped box-like casing (17). The casing (17) accommodates a refrigerant circuit
{1) and other component parts.

Referring to Figure 1, the refrigerant circuit (1) is a closed circuit formed by a
sequential connection of a compressor (7), a four-way switching valve (9) which is a flow

path switching means, a first heat exchanger (3) which is a first heat exchanger, an
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expansi on valve (11) which is an expansi on nechani sm
and a second heat exchanger (5) which is a second
heat exchanger. In addition, the refrigerant circuit
(1) is charged with a refrlger nt. The refrigerant
circuit (1) is configured, suth that a vapor
conpression refrigeration cycle is 5 perforned by the
circulation of the refrigerant therethrough. One end

gmisﬁ‘ﬁ%@aﬁéeiélﬂwﬁwa %Xa‘:nifl%% Beg A eteBish RRFE ifod fodt fohaneer ©

flr t heat is connected to one end of
m?@?@ﬂﬂﬁﬁﬂ t*€ ?EW nger (5) via the expansion val ve

(11) The, qt her end of the second heat exchanger

i s commaddiien.dhe vefrageran cirgeil (13 45 dharged avitha sp&igetnt. 1"5121

Wth reference to Figure 2, the first heat exchanger
refneermticirqvat (Gbissratiggad, sudhibabmaper comprgpsionsiigerasiomsacle is
by a respective fin and tube heat exchanger of the
F@rfogsed binthe cirpelatiorelethe pefti parang dhdrgthrayighh of the fir st

and second heat exchangers (3) and (5) is provided

wi t h &reandef therfiystrheaf exahangen(3nisf consedtdBio thafdur-shagpadtching
i ke a rectangul ar plate and copper heat transfer
valMeq9). ( The otiier ehd peivetfirattheattdxehdnigers(3) 3onndcbedAd one end of the
adsorbent material is supported by neans of dip

sbeundibagt dxichariges(s) vid the Bxpa@sion Oalve (). XTRY svdér éhdiof @fSsecond heat
of each fin (13) as well as on the external surface of

eaal«fdﬁg{sxeﬁsj is dohitddat theHotr-whp hwitdeing havagsor bent

mat er zeolite, silica gel, activated carbon,

mat er wksretsbRels Figurd 9thé iRt REH RRIMAnRR! (B tﬁétgecbﬂd heat
havi ng hydrophilic properties or water-absorbing 2

eREIREEL ('5F§re TR Bhindh By 8 §ds ge&&@ il Qe ﬂe%eap&cﬁa&g@ﬁ@me cross fin

resin famly having carboxylic aC| group or

t@fehg M4 g%cmﬂ fapEbE o1 g-.irste.ﬁh YaBhk ﬁgﬁ%&a{ag@érg @%ﬁﬁ 3Ss

- Msitlve polyners may be use

RSSOt o o O b
I S S5 R b @@&'ex;: /2
For eﬁnrgasorbenq%%tenea)i ?shgl% Stted boyfmé'a%s of dip forming (immersion forming)
on the external surface of each fin (13) as well as on the external sqrface of each heat
transfer tube (15).

As the adsorbent material, zeolite, silica gel, activated carbon, materials selected
from the organic polymer family having hydrophilic properties or water-absorbing
properties, materials selected from the ion-exchange resin family having carboxylic ;cid
group or sulfonic acid group, and functional polymeric materials such as temperature-
sensitive polymers may be used.

In the present embodiment, the first heat exchanger (3) and the second heat
exchanger (5) are fin and tube heat exchangers of the cross fin type. Alternatively,

different types of heat exchangers may be employed. For example, heat exchangers of
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the corrugated fin type may be used. In addition, in

the present enbodi nent, the adsorbent material is
supported, by neans of dip formng, on the externa
surface of each of the fins (13) and on the externa
surface of each of the heat tk¥ansfer tubes (15).
Alternatively, the adsorbent material nmay 5 be

supported on the external surfaces by any other

t echni as long as its ability to provide
the FOFMBRIE FG A e Bey pested. The four- way swit chi g

val ve (ﬁb-ls SO conflgured as to switch between

firstIn addificn, imthe peserd Rmbedimenth theaadsenbenfanatess iy ﬁ@poned by
first and third ports and, at the sanme tine,

meanmefidip frining, e theenterntlsugacsnf¢acnef the fins (ti3b and en thgexternal
indicated in Figure 1(A)), and a 10 second state that
safdce s eaabrofiins loat transfdyetbes €16)t halttimativelpribe Adsarbieht material may
ports and, at the same timnme, communication between

bt beppdaed 6al tirrektdrin] sorfpes b afsthemdiitidued as ongiagits ebility to
1(B)). And, the four-way switching valve (9) is
ﬁWﬁde(Hd[@&pﬁ@ﬁ isashk pdautahi ng a switch between a first
operation in which the first heat exchanger (3)

f unct TROfHuANaS sHRBKIER $§l"ve \@T) it & conSigiiel tagd REOMBIYbeth R a first
second heat exchanger (5) functions as an evapor at or

s@lth# aB186R RembmnRARSRHrRBer He Yk GHd HYQ p%‘fvt@ Qﬂéﬂ AP BRlsame time,
exchanger (5) functions as a condenser whi |

Qp&%lﬁcn tth E%Johﬁ ahd H)%.ﬂj'l n&ﬁéaté%)n glﬂ‘g tlg&’}g and a

as an evapor at or . W th r nce to
'{ﬁgﬁ% %trg{eetﬁatsa&logrlg tcgll;nﬁaugfca{l ebcg\ggénﬁge E‘ %s;}n%gagrtg%?)?% ﬁ%‘? % the same

d
eSS %preiweeg 25kt v B b i BRearp MR 18

d ht 20 d J ddi t.i
AR sy g a4 %QW?%?%@llﬁ%‘laagant%Eémﬂena first

h, h the f d

éf‘aﬁt'e%hﬁnﬁnl?%@lswb(rf@m&exg b Ghfipetichsiang condsrmlinar e

n Vi ewe n and is sha ed like a flat box. The

RAGPUSHYyY eﬁ%&?ﬂé pairepchanger (3) E’P%U‘{nﬁé?ﬂ mperﬁt?rsandasecond

prOV|ded with a first suction opening (19) throu
opfrlian B hiebthe seqondheatsxehangpr (5£f”ﬁﬁ'doﬂé a5 @ COPYPISU Y 1k9n
openlng (21) through 25 which roomair RA (return air)

siitgpenpaly; the firH deatexrhageeri(3) fungionsas an asaperateight si de

plate 17 -
Next, with reference to Figures 3-5, the inner structure of the casing (17) is

described. Referring to Figure 3, the casing (17) has a front side (which is shown as a
lower side 1n the figure), a backside (upper side), a left-hand side (left side), and a right-
hand side (right side). In addition, in Figures 4 and 5, the casing (17) has a top surfece
{which is shown as an upper side in the figure) and a bottom surface (lower side).

The casing (17) is square when viewed in plan and is shaped like a flat box. The
casing (17) has a left side plate (17a} which is provided with a first suction opening (19)
through which outdoor air O4 is drawn in and a second suction opening (21) through

which room air RA (return air) is drawn in.  The casing (17) further has a right side plate



10

15

20

25

(17b) which is provided with a first outlet opening
(23) through which emssion air EAis expelled
outside the roomand a second outlet opening (25)

t hrough which hum dity- conditioned air SA is supplied
to an indoor space. Disposed thside the casing (17) is
a partition plate (27) which is a partition 5 nenber.
The partition plate (27) defines an air chanber (29a)

(ﬂ%\%ﬂ gﬁ?c{ YVBR gb%{togﬂ% 2 bznlnlg ?ié)gt&gtgglgwﬁa Ieprgssion air EA is
pergﬁndlcularl i irection of th
expelisdmassdethe rpam @adsa f'?@("édl?‘}ﬁet RB?IEW {23y thrergh; ‘@‘E}F]E hupidity-
and 5, the partition plate (27) is disposed so as to
cordiinted 05 i Loplias taws indppejpase. t he casing ( 17)

(upper side) to a bottomplate (17f) of the casing

(17) [Dispused miside the dasing KENiDa partition blak0(27phich ng @ partition
Figure 3, the partition plate (27) is disposed so as
rhémieset eThe partitioaplhited??) delfiatean 4il dembef (29%pamba eypigrent chamber
(lower side) to a back plate (17d) of the casing (17)
(@9pHasids i @xsing (IT).adThd peetition platei(@T¥ie ddpodeti perpandictlady) ie., in
plate (27) is positioned, such that it |ies sonewhat

thé GifdctibR bPite WBick st BEhE SRHikR{1 7P Refeifrink @ Fipasdsi0and1s] the

The eqU|pnent chanber (29b) accommbdates the

527() {9 digRfe@EER to bR1edl8 YoGES tdp'pldtd 1 7e P bf the @hsiHY (17)

CIrCUIt (1) th the exclusion of the heat exchangers

(&@)er Sile) fo'h bcﬁ‘l@g‘lf ﬂlhtg? BEtne %h’éné’é'@ﬁ?} 999@1‘@@6 ( ?gﬂ%ennore with

ses a first and a fan (

rg%fée%%% go% g@%@\hﬁleﬁ)a’ﬁﬁo e z%jlc ?20’{) s &Q]Eosteﬂ 5&5%’[8 lék{eﬁh frogl g 1o front plate

her "hand secon

(#’Zcé)og ;&hf’e &0 gﬂgﬂrﬁ%?%:afldg)feto%ﬁocagﬁ la?e lﬁﬁflo;;{ﬂgg&g%o@?gélgper side).
Baidhidh gl dhFe h RS B G220 5 &P?‘ge%")‘*pf“é"%@ﬁ?(‘é‘i‘}eg somewhat
LR 15 .Ja‘ﬁalipgga?fﬂ%?f??ﬁl%ﬂﬂﬂeﬁbgfm?ﬁ'e first ond
e B 5t

FiebiodheresRearis i 190 eafféﬁs?e‘i«ééﬁﬁﬁ ea«ﬁwpg«aa SOR

4 and 5, these plates are di sposed, such that

additienthe paHpmRR: chapbeard 2k onees Riitngt fan (19epd ﬁée?qaé %an (7). The

bottom surface plate §17e) in the casing (17). 18
first fan (79) is connected to the first outlet opening (23) while, on the other hand, the

second fan (77) is connected to the second outlet opening (25).

The air chamber (29a) of the casing (17) is provided with a first end surface plate
(33) which is a partition member, a second end surface plate (31) which is a partitioﬁ
member, and a central dividing plate (67) which is a partition member. The first end
surface plate (33), the second end surface plate (31), and the dividing plate (67) are all
disposed perpendicularly, i.e., in the direction of the thickness of the casing (17) and, as
shown in Figures 4 and 5, these plates are disposed, such that they extend from the top

surface plate (17€) to the bottom surface plate (17e) in the casing (17).
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As shown in Figure 3, the first end surface plate (33)

and the second end surface plate (31) are disposed so

as to extend to the partition plate (27) fromthe |eft
side surface plate (17a) in the casing (17). In

addition, the first end surfat® plate (33) is

positioned, such that it slightly overlies the

central part of casing (17) in Figure 3.

Ont heot herhand,_ . 5 the second, end surf plate (31) is

posi ¢ FAREVASREigurah g FLRAHTIRGS RIFa4IDiad Tanetond end Surface
central yart of casing éli@, as, shown in Figure 3.,

piate () wredisppspd an @8 toaxiend b e pprdisien piste @J) fromdhe lefipide surface
between the first end surface plate (33) and the o

mae 6hth) énthe sasingd).p| lntaddigian) the fsst shdbswifacn platey@B pisPpositioned,
And, in the casing (17), a first heat exchange chanber
sti69dhat 8 shightiysiverlizk ke deotrabgart of Oaswsg @ 7 onfigure3e ntOnothe other hand,
the first end surface plate (33), the second end
thelsdcandepd firfacé Blhde, (31)ie posliioned] sugh that tteslifIRT) underliks tleecentral
partition plate (27). In addition, in the casing (17),
fRrtssFeadse (1T9alks skaehaigigumelsanber (73) is divisionally

formed as a conpartnent by the first end surface

pl at e Th3 AvidinB Plabe@INE BipdsGilof 8¢ bRl Ketweeh) the FiRe end surface
dividing plate (67), and the left side surface plate

fidtd 733)Qhd tHi&eCaRI A8 shrkdoe-pldid (_ﬁp,_fh%rshm doFighfass fir st
heat éxchange 15 chanber (69) l'ies on the right-hand

si de ighgH ' Eﬁéﬁ%& 28R ffonally formed
(73) Iﬁlﬂjéiéhlgﬁétg?%% (g?g ;fggtgﬁgtl %gﬁ%ilgg I gur e%%g;ahag;g e “orme
i.r 9
S RinraiAHPRAE LA GRRL pell hf B e SESERMANRL (31), the
1t.h each her,... The .f.ir t ex nget )ond:
et e e pErion bz B T IR I b e 7y gecond
second heat exc er,. (5) i.s.disposed in the secon
RO Bt HheBbE ZS ivtsidpelss S5 3R oo B3 G60frst ena
61), .serying as a.,partition ne r, 1.s..di spos
PR ! the BEocRaRR surfaen o B e dSinefoR {Eamdte et
plate. (17d t casin 17), such that it defines a
e ufiad it L .ol BgcropBBi1 An o therrdt dis ek e hass
65%. In addition, a horizontal plate (55), serving
%’s\m erd 4P} ligsi apvtheEghyciand side in Eigyreed) thrstegrnd hephexchangs tiamber
end surface plate (31) and the front plate (17c)_ of
(T Helics puithgleftamnd sidg amFighea 3:japd therfirpidigatexshangs ¢hamberd(P) and the
passage 25 (57) and a second outflom1passa%? (59). 19
second heat exchange chamber (73) are formed adjacently parallelly with each other.
The first heat exchanger (3) is disposed in the first heat exchange chamber (69).
The second heat exchanger (5) is disposed in the second heat exchange chamber (73).
A horizontal plate (61), serving as a partition member, is disposed between the
first end surface plate (33) and the back plate (17d) of the casing (17), such that it defines a
first inflow passage (63) and a first outflow passage (65). In addition, a horizontal plate
(55), serving as a partition member, is disposed between the second end surface plate (31)

and the front plate (17¢) of the casing (17), such that it defines a second inflow passage

(57) and a second outflow passage (59).
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The interior space of the casing (17) is divided
vertically (i.e., in the direction of the thickness
of the casing (17)) into upper and | ower spaces by the
hori zontal plates (61, 55). And, in Figure 4, the
first inflow passage (63) is ¥ormed on the top surface
side while, on the other hand, the first outflow
passage (65) is formed on the bottom surface 5 side.
In Figure 5, the s ond.in S is.f
on t hoh gfsion smase o pra e a8 diged Herotalhl eh&h@ ﬁf}ﬁ%m of
second outfl ow passage (59) is fornmed on the bott
the thickress of the casing,d{7))18to upger adlawer paceshybe a%rg?@ntaé plates (61,
and the first outfl|ow passage (653 are forned al on
5%ne Aaddinskigtrgde therfirst mﬁw pATsage @B} sdpimenl omtharercputace side
respective one surfaces of the first and second heat
while,mrthe othholdndy the (89 outiloov pas8iged 67tis furmed andhebastom surface
arranged in a 10 superinposed manner in the thickness
side.r ehitHigure &f thie Becond iisflova pabssgeo8Apis ieratedenchatugeurface side while,
chanbers (69, 73). In addition, a second air inflow

of @RSalke hahd, thestdoml seflongaahape (59 {d foithgbhsibihg Gottgrn Sprface side.
whi ch are forned al ong anot her end surface which is an

end syhdtas %e\/ﬁlﬁtfﬁﬂbﬁgﬁ@s@% 3) aftD@e FétloagRsy pissideq6Hpat formed
exchange chanber s (6 ) continue and which is

af%hé Bﬁé &l §ia€e i thRkh@S Airdbtidh ih R NesRRvSsiid ReMeesdTthe first
which are arranged in a superinposed nanner in the

N O A
TR i (1o RSPSSAR0R B PR LA g
cgm§&§ 6% outflom1 passage (59), in other mords, t hey

are ar d in plane symmetry on the basis of a
centr

heat &agﬁlﬁf?&g L 08 ahda S&{oﬁa%gaﬁtg Sl s B AERLA prgeee

Bt (R SEBEA b °ﬁf$m§?%8e§%i}sﬁ% Ul fpectve
65

obt b s B i el dibo e o bl e e

opening (23)., The se I nfl ow passage (57) |s in
f%r‘m@rf%% 9ps N spriase, @fgwg@barrdm?&gsf? EHRGsedmanner in the

The second 25 outhOM/passage (gy? is_in comunication

thigkngss diescier oihie beat exchange ¢hpatbsry(6eidg i n 20
And, In Figure 3, the first inflow passage (63) and the first outflow passage (65)

‘are arranged symmetrically with the second inflow passage (57) and the second outflow

passage (59), in other words, they are arranged in plane symmetry on the basis of a central
line that crosses the first and second heat exchange chambers (69) and (73). |

In addition, the first inflow passage (63) is in commumnication with the first suction
opening (19). The first outflow passage (65) is in communication with the first fan (79),
thereby being in communication with the first outlet opening (23). The second inflow
passage (57) is in communication with the second suction opening (21). The second

outflow passage (59) is in communication with the second fan (77), thereby being in
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conmuni cation with the second outlet opening (25). As
shown in Figure 4, the first end surface plate (33) is
provided with first to fourth openings (33a, 33b,

33c, 33d). The first to fourth openings (33a, 33b,

33c, 33d) are provided with 29 first danper (47), a
second danper (49), a third danper (51), and a 5
fourth danper (53), respectively. These four openings
(33a-33d) are positioned in close proximty to one

cemBupEationwith fhg sepgndgutleteneaing @M. ot her words they are

vertically laterally arranged in the form of squares

i n pads showWinin Figuretd, thedirstrend @3ace pletel (33 és privivided with first to
opening (33c) open to the first heat exchange chanber
fdub@)opatunke (33an3il)83atI3d). HHEwrdirst thdowtcaredings (3%ai, B3, 33¢, 33d)
(33b) and the fourth opening (33d) open to the second
aRgaRbviesCWwah gdirsthnmper (475,Q sedohld.-datiper {49),3tthP efipe (51), and a
(33a) al l ows comuni cation between the first inflow

69) % (3:"2 Brivelf THeSd follf Gbenfios 133SI M ARBRItioned in close

openl ng (33c) allows conmmunication
pREINRE srféeanﬁu{eﬁh é’ﬁhﬁtfrix%e@@cﬁﬁ ﬁgahérﬁ}éard@mé ta.haevefrﬂléa?ltj laterally
heat exchange chamber 69). In addition, ?he second

#@@“”‘?Bﬁéﬁ% S s IR RSB 80) LR i opening
EOTRT et B AP Bt R B B iy g s
ol GRPREEFAE (EBlonsFRELTRB Bt BIRC hrchfhioy Forplg thamber

ovided with fifth to eighth openings (3la, 31b,
(3¢, 31d). The fifth to eighth openings (3la, 31b,

3lc, d 20 ar royjded wth a fi danp .35), a
1t Bt oot 338 oS oo pempen f&ﬁ?ﬁrraﬁnﬁw passage
spectlvel The four o enl
(@0 the T entx<hiey hBoos Sey | She i apepingdase allows
proximty to one_another.in a matrix direction,
CWIWIU%@WH‘@B/ aifiest putfloncrassage (63 ead e fgrstatreﬁwh@lgewhamber
the formof squares in pairs. The fifth opening (31a)

((Md Inrpdddiopethesecasd oneriag (33be pllopeepnmmunipation;hetyeen dlag first
exchange chanber (69) while, on the other hand, the 25

irdloyt pﬁssﬂfgeﬁﬁﬁganéshﬂos)ec@nnbhqah@wbmtchmnb@r(mg (B@dqurdmmng
to the second heat exchange 21
(33d) allows communication between the first outflow passage (65) and the second heat

exchange chamber (73).

As shown in Figure 5, the second end surface plate (31) is provided with fifth to
eighth openings (31a, 31b, 31¢, 31d). The fifth to eighth openings (31a, 31b, 31¢, 31d)
are provided with a fifth damper (35), a sixth damper (37), a seventh damper (39), aﬁd an
eighth damper (41), respectively. The four openings (31a, 31b, 31c, 31d) 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 fifth opening (31a) and the seventh
opening (31c) open to the first heat exchange chamber (69) while, on the other hand, the

sixth opening (31b) and the eighth opening (31d) open to the second heat exchange
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chanmber (73). The fifth opening (31a) allows
comruni cati on between the second infl ow passage (57)
and the first heat exchange chanmber (69). The seventh
openi ng (31c) allows comunication between the second
out fl ow passage (59) and the £irst heat exchange 5
chanber (69). In addition, the sixth opening (31 b)

al | ows communi cation between the second inflow

as ag§r£57) and the second heat exchange chanber
%W%i ei ghth opening (31d) all ows connunication

bet ween t he second outfl ow passage (59) and

second hedith epeatngr(dLa)Hansd é?mm)caﬁqrhbet’fvws@m tS%F"éF‘ gHlqy passage
danpers & 7-53, 35-41) constitute opening and cl osing
@pars! the first hieatspelnge chanber (681 nghe syewshonering (31¢) allows
(33a-33d, 31a-31d). The description is nade with a
donomsnicationtbetwachtthe seoorsl gitflow gasspar ©9) 351 the Yirst filnat exchange
danper (35-41) has a vane part (43) shaped like a
thaaban@or andidditehathe sixdr dpehikp)(3 H)radlogs domeninicatidry bétween the
the vane part (43), as shown in Figures 6 and 7. The

sb@id inflatvipab«hdd (BN AR tHeSeddnd héanaclmipt chatdber ¢¥8)t h&@he eighth
first end surface plate (33) or on the second end

Spehingqe1 P amtoevs (c3thinunfidfibn béidveert the s¥RE ol fkSdgei(59)ad the
rot at'abl e. d, as shown in Figure 7, the danper

&é&a"ﬂaaté@hﬁ%ydh%iﬁd(ﬁ that the opening (3la-31d)

is placed in the open state when the vane part (43) is
P ST S g A 300 T8I g e
S A A, SO i
oL G S OUEBTRR  B Shy ROuPIE B o
%hgivﬁ‘l reafies é%f%ﬂ??%ﬁé&?ﬁ&é“ngﬁ AL
R &fuﬁés;é@w S RS 5 o 3R o e o
1@‘%’4 33 o e R0 PR g éﬁammi‘a%ﬁﬁ g dert (43) s

respectlvely, 25 thereby placing the associ
‘@ff’é?h g m éffd’jn indigye 701'!}@ damper; (35-43pis conggured so that the

opening (31a-31d) is placed in the open state when the vane part (43) is placed in a
horizontal position. The other first to fourth dampers (47-53) are formed so as to have the
same structure as that of the fifth to eighth dampers (35-41).

The structure of the dampers (35-41) is not limited to the ones shown in Figures 6
and 7. That is, each damper (47-53, 35-41) may employ a structure shown in Figufes 10
and 11 or a structure shown in Figures 8 and 9.

Referring to Figures 8 and 9, there are shown fifth to eighth dampers (35-41) each
of which is provided with two vane parts (43). Each damper (35-41) is configured, such
that its two vane parts (43) rotate individually upwards and downwards respectively,

thereby placing the associated opening (31a-314d) in the open state.
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Referring to Figures 10 and 11, there are shown fifth

to eighth danpers (35-41) each of which is provided

with two vane parts (43). Each danper (35-41) is
configured, such that its two vane parts (43) is

fol ded upwards, thereby placi® the associated opening
(31a-31d) in the open state. 5 In addition, the

present humidity controller apparatus is provided with

a dehum difier neans (80) and a hum difier, peans

(81) . Rafraring fo Figurep h¢ pad Ho dhermaie spewn hifbe righ Jagmpers (35-41)
nmeans (80) may be switched to function as the )
chcnoivhich s previdsd péth rwo aare payis é3)v e Eseh damper £3y41) is configured,
allowing a swtch between a dehum dification node of
sogiethat itotweavie parth{#3) tifbidedvpwardsseaelyf ploging Hiejagsnciat@l opening
The dehum difier neans (80) switches the circul ation
(8fa-BEd)rin gley epeh stae.t he refrigerant circuit (1) and the

di stribution of air by the danper (47-53, 35-41) so

that Ifeddition, shdpresedthurhiditg cohittaRMsfarany is prondedgrith a
through the first heat exchanger (3) or the second

BRahiBAGHAHIS (86) Bhd a WiintdiBMafiedns (1)) OAKAABisRonfigured that the
refrigerant evaporating heat exchanger, is adsorbed by

RARRIREH mERS gsd)%ayw#&i shtch@tolfieetioh RS the AR firASO5R{BY), and

material 1s 15 regénerated by the rel ease of npisture

V?(fee\%?srét tHe bg%gﬁ@?%qm{&h &ehla@¥enifidhGtib S AP br é‘;%]ééation and a

ow ng thr e secon eat exchanger (5) or t

]ﬁﬁ?&thEQF EXE Slioh3) . Whichever functions as a
re T con

rigeran nsi ng heat exchanger, and the stream

o b AR AT e L iuchef e ERliR i S fifthe
refiertente et Randle BRfhabe Soar P fhedsGipslAT . S84 so tat
SR gt o5 figpeg fcysthii BrsLhtsk SRordedch qhine
SESATLARBPPasEer (3, PHENVEL BG4t AS5iEREALS apapting heat cxchanger,

whi chever functions as.a_ refrjgerant eva oratinq h%at
ipagsnEled by adparbent srptesiad while.Lasby pbat hand wsprbenipteral 1y

t he ot her hand, adsorbent material _is regenerated by .
regraeraisdcystbe sfleasp pEmQistIrp presen in the agipsbeng mgtepiahto a stream of air
material to a streamof air 25 flow ng through the ‘
fiowd o threnght the seshah heat exdipngar (P the Hixst heat exchangen fhgwhichever
(3), whichever 23

functions as a refrigerant condensing heat exchanger, and the stream of air thus converted

into a stream of dehumidified air by the adsorbent material is supplied into the room.

On the other hand, the humidifier means (81) 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 second heat exchanger (5), whichever functions as a refrigerant evaporating heat
exchanger, is adsorbed by adsorbent material while, on the other hand, adsorbent material
is regenerated by the release of moisture present in the adsorbent material to a stream of air

flowing through the second heat exchanger (5) or the first heat exchanger (3), whichever
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functions as a refrigerant condensi ng heat exchanger,

and the streamof air thus converted into a stream of
hum di fied air by the adsorbent material is supplied

into the room More specifically, the dehum difier

means (80) perforns a dehum dB¥ication operation in

full ventilation node. In this dehumdification

operation, outdoor air is 5 brought in, noisture in

the outdoor air is adsorbed by the adsorbent materi al
fynctions apa gafri g@@ﬁgn@f@ﬁlngg@at@){chwm@rh%@g fiseamy, pf air thus converted
evaporator, and the outdoor air thus converted into a
igtoraesirepmfof damidified 4ir byl thei adserbers mprtgriabis suppldesk istothe reom.

on the other hand, roomair is brought in, noisture

desor Mdarefspenifidalg, theldeminedifiermpicansi (80) miforine a delatmidification
exchanger (5, 3) which becones a condenser is

dpetatian efillovehtitiowaizdal r Inwhie idelymidificatiots opdvgtivn, outdoor air is
material of the heat 10 exchanger (5, 3) is

Bregi &f, M Bdurean thelduldo BiMiPddsorb BBy RMdSdrb&d nhdérixl af the heat
streamof humdified air is discharged outdoors. The
SXerREf (365) WEiRH Bedofel aRQUARIATEr, Bnd B odidobCalt {8 converted into a
operation in full ventilation node. In this

it B bk i AkikiRa ARSE &l flea a0 vHilk, drSthloRHeP Hind, Foom air is brough

noi sture 1 n the room I's adsorbed by the adsorbent

i@&&i&{'u@é clég%)rbgﬁ grr?g-)e@& 283080 &%{eﬁ%ﬁof 1Re hf %;?-{hgg&l? g%’,‘;ﬁ gﬁﬁch

evapor at or e roomailr us conver

SR PR B A o I P e
of t F

noj St ur esor bed from.the adsorhbent terial

STt G D65 Beeparely P 0BRSS B G et &

rel. d.to,. the qutdoor air whereby the adsorbent
wlgﬂ%iseglmrd? d‘?ﬂ’@ra’?agflpdgﬁléshanger (5, 3) is regenerated,

and t utdoor air thus converted .ntQ a stream of o
humi d FFS‘Fg‘HméFg erj1geagy @ﬁipéﬁowmdlfg"eu%%mﬁm ip full ventilation
the dehym di fier neans (80) perforns a, . A . ..
TR il te§ eupidificationeeReration, 1am i isdypught By, mebiyre ipythe room air is
which roomair is brought in, noisture in the roomair
gdsorherkby the @dssybent matesiak of the heat gxehanga| (3.4 whieh bpsgmes an
exchangeri&S, 5) which becones an evaporator and the
evaRrRigr fnd the soomppiy drus canyered indo g sireamrpbdehyandificd pir isdjscharged
is supplied indoors while, on the other hand, outdoor
catdoorsswhvitep oy ke dther hand, swtdoer afie ssdrdngiht i, oyoistime desorbed from the
adsorbent material of the 25 heat exchanger (5, 3)

adbirbént betoint of the beatataclsmger (§, 3ellecsbatotes tloendensatdoreleased to

ai r whereby 24
the outdoor air whereby the adsorbent material of the heat exchanger (5, 3) is regenerated,

and the outdoor air thus converted into a stream of humidified air is supplied indoors.

In addition, the dehumidifier means (80) performs a dehumidification opera‘tion in
circulation mode in which room air is 1‘l:)rouglrlt in, moisture in the room air is adsorbed by
the adsorbent material of the heat exchanger (3, 5) which becomes an evaporator and the
room air thus converted into a stream of dehumidified is supplied indoors while, on the
other hand, outdoor air is brought in, moisture desorbed from the atﬁisorbent material of the

heat exchanger (5, 3) which becomes a condenser is released to the outdoor air whereby
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t he adsorbent material of the heat exchanger (5, 3) is
regenerated, and the outdoor air thus converted into

a streamof humidified air is discharged outdoors. The
hum di fi er neans (81) perfornms a humdification

operation in circulation nodé4in which outdoor air is
brought in, noisture in the outdoor air is adsorbed by
the 5 adsorbent nmaterial of the heat exchanger (3, 5)

whi ch becones, an_evaporator and the outdoor air thu )
e adwrba maaris] af be heal ReTAnaRHarA)db feeekeraied. ang the otidoor air thus
di scharged outdoors while, _on the other hand, room
epnverted BEousiram of humifified ais igdisharged ovidoRTS: he

adsorbent material of the heat exchanger (5, 3) which
beconebhechwwidifien seans $1) pirfame d humidifieatioppersition in circulation
whereby the adsorbent nmaterial of the heat exchanger
§16de ) whish vetenesinisddoughhih, trioésture omthaiontdohusir iskedsorbed by the
converted into a streamof humdified air is supplied
adzerensmateRAINI tINGh P ERATI LN (3VS) tvhi dhitecomesimeyaporator and the
operation of the above-described humdity controller

ARSI Ak UBus échveR&ETintdestrear & dabiiFhidiifiad £0i8tdisehargéd outdoors while,
apparatus takes in a streamof first air and a stream

N 113 SRR Had, ko SR Hir REBLLRENTEN, SRbiSEEe d68bBedfrom the adsorbent material of
dehum di fication operatron or a humdification 15 '

PR REA KOt S?Wﬁiicﬂ Becdnt§ alURUGs s FHsEPlO tBE room air whereby
apparatus conti nuously pertorns dehum dification and

‘@AH %éﬁrﬂén? Aalhn Spﬁ;l% ggét%g&aﬂﬁgf’tg% rigﬂg@ﬁéfatfe&,pﬁgtetliée’nx%toﬁneair thus

I'rst operation a seco ration. Besi

TR £ B o B TRRR A ¥ BEEEBors s il
RERDYNG LARRREROR0G! ot ons i n i culati on mode. 20
e L T ST Ol L VENT L 4 R s
T B SE A e i B8R e
FAT DO L SR SER T
(gp%?ar{ilon.ZS II‘II: Ld%?t-{on(?ih%%mic?i}ly EOSntroller 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.
DEHUMIDIFICATION OPERATION IN FULL VENTILATION MODE

In a dehumidification operation during full ventilation mode by the dehumidifier
means {80), outdoor air OA4 is brought in as the first air and is supplied to the room while,
on the other hand, room air R4 is brought in as the second air and is discharged outside the

oo,

FIRST OPERATION
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In the first operation in which the first fan (79) and
the second fan (77) are driven, the process of
noi sture adsorption in the second heat exchanger (5)
and the process of adsorbent-material regeneration
(noi sture desorption) in the £ rst heat exchanger (3)
are carried out. In other words, in the first
operation, noisture present in the outdoor air OA 5 is
adsorbed in the second t exchanger (5) and [ re ..
esor Bathedit QRrabRG 1 Whgh t aei%‘f)a%éé@ S(es‘ynff@nm@ﬁe driven,
to the roomair RA Referrlng to Flgure 1(§é and
th@ Bigeess pp motwre adsarpiéorfinithe segpns aat exchangsr £3@sA the process of
er (49), the third danper (51), the eighth danper

nBentamemﬂ eegemenahomém@etme(@qrpape) inpheafirsthgahexchanger (3) are
open state while, on the other hand, the first danper
carried,out.h einfothertvrordia npthe fit9 opaﬁyion,tnhréstste)mtsewainphﬁ outdoor air OA4
(37), and the seventh danper (39) are placed in the
i€ hdseeiddsh deGeconliraf dxchingtes) ank lofsnge dedodediomt of the first heat
supplied with a stream of roomair RA The second heat

e%m?éhqu is(¢#yen t5 td4PBIN £#ERMW t h a stream of outdoor air
n addition, the four-way sw tching valve (9)

changegf, e{rﬁﬁ% ® Figu 1IFARKRI Bbeen 2l &unri? tHe et @ drbiion M8 sétond

result, he refrigerant circuit (1) the i rst heat

P98 thd t%lrdjdﬁrr% 311§, WeSeigith AamPBA@NTS Ghd ARl Bunper (35) are

second Reat exchahger (5) functions as an evaporator.
PRl &g E%@%%Wﬁr%%%%e§2§%”= B3 g 4745 Bt damper
(%f’é)a@ sﬂ&ﬂ?aﬁ?ﬁ&% %dséngé aErﬁ%;' &ﬁ? 5{&1@5&?%‘[ the closed state.
SHRTEH 5y AR ‘%ﬁ’af SR SEpoR ke Thiesand heat
f f h h f b h d.
é‘%@gﬁeéf’fsﬁgﬁéﬁﬁ%‘% ﬁéée%?ﬁqfiwa%oﬁoa%ﬁt. ) Fremhet
d wh t h bent t
el T D ) ﬁ%%e?@eﬁe?%a?témshown in
SRS i ed T b b prmse
ost deconpre33|on refrigerant Ioms |nto t he second
fﬁ@r&on@m eangenser and the sepopd heatexphanger (Fhfungtipnsias gn eygporator.

t he second heat 25 exchanger (5), heat of adsorption

i s gerbptis.dughrrmperatareshiskrprssire mffigeraati cxpellfdont ebithen

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
heated. This heating causes moisture desorption from the adsorbent materials, whefeby
the adsorbent materials are regenerated.

On the other hand, the refrigerant condensed in the first heat exchanger (3) is
decompressed by the expansion valve (11). The post-decompression refrigerant flows
into the second heat exchanger (5) as a heat carrier for cooling. In the second heat

exchanger (5), heat of adsorption is generated when the adsorbent material supported on



10

15

20

26

the external surface of each fin (13) and the
adsorbent material supported on the external surface
of each heat transfer tube (15) adsorb noisture. The
refrigerant in the second heat exchanger (5) absorbs
the heat of adsorption and ti#€n evaporates. The
refrigerant evaporated is directed back to the
conpressor (7) and repeats such a circulation. 5 In

addition, an inflow of room air RA enterjng throu
hpieatemnsd Bircs 0€ AN IEN R e S45E7 OBy T LR POREPT e gpicrmal
and second fans (79) and (77) travels_through the
sxg@egnﬂeachﬂ:p@tvtxanpésmélf()@wﬂ;or P iSy.s ThE TGt fhe second heat
heat exchange chanber (69) fromthe fifth opening (31
exahangen (F)rabsdrbs tie heatanf adsarbzenyanddhetheiapores) | T%IE%FE?F@"
desorbed fromthe adsorbent material of the first
evipaiatelis direged béck)to ittee dosipeessed7) and tepeatoineh aicirc@atiemd,
inthis way, the 10 roomair RAis humdified. The
r oom R 4dditdn} Mimflownsfdbdh att teanenis thraigh é®mseodnd suction opening
em ssion air EA. The em ssion air EA exiting the first
A1 %? dBYE BAMagiraaniesond 8k (79)ad (7T)hravelg thrbiygh the sedond inflow
outfl ow passage (65) by way of the third opening
pﬁs%g'%) (57) R Howd 18 th&iitst Bda BxcHahigddhamtd @9) fam3heffth opening
through” the first fan (79), is discharged outdoors

(51'3?1.0 Ughd Efst hédt %ﬁ#qaﬁ% LiginHRP A9, NHoibtaR) desdrbefob e adsorbent
ot her , (e}

han an in of outdoor air QA entering
thr ' i Q0: ' o thi .
oS S P O OO Sl L. iy
second, heat .
SHERP A Dby B8 AT (P hu AR 0B EE SR o

73), j in t.h d ' '
e B A SR L g0 AR e 09 v

(5) .and,. in this way, outd Lro OA L
oreta AT SutTorhesaige (B et e i R (33 o Thegythe
beconmes a stream of hum dity candjtioned.air .SA . Th

eFRGRICd 85 Lo GHIST PRSITBATARE R TESETEH (19007 e Letse §Uogtt Through the
exchange chanber (73) flows through the second
fistiepilehopsaag 4D (59) by way of the ei ghth opening

(31d). Then, the humdity . conditigned air SA .after .
passi Py teeberghndnan i98ewod opidroy a;r;&i epiering thyppehthe first suction
i ndoors through the second outlet opening (25hi 25

oppyong E9rpreels taough theEirst indlont passres (63 sad flops to the second heat
operation, the second operation is 27
exchange chamber (73) from the second opening (33b). In the second heat exchange

chamber (73), moisture in the outdoor air O4 is adsorbed by the adsorbent material of the
second heat exchanger (5) and, in this way, the outdoor air O4 is debumidified. The
outdoor air OA4 thus dehumidified becomes a stream of humidity conditioned air SA.I‘ The
humidity conditioned air S4 exiting the second heat exchange chamber (73) flows through
the second outflow passage (59) by way of the eighth opening (31d). Then, the humidity
conditioned air SA4, after passing through the second fan (77), is supplied indoors through
the second outlet opening (23).

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

in the second heat exchanger &%) are carried out. In

ot her words, in the second operation, noisture

present in outdoor air QA is adsorbed in the first

heat, exchanger (3) and npi sture desorbed out of the

Q@ theat exchanger (5) is given to room air RA
Referring to Figure 1(B) and Figure 13, during the

e OND GFERATMINt he first 10 danper (47), the fourth
danper (53), the seventh danper (39), and the sixth
danperin {i8&ecoral apeptian éniwhich ttheefispfan () and thehiecend fan (77) are
the other hand, the third danper (51), the second ‘
dibvepgthe prigss df adsoptidnhin deenfixet he@BERchargyed (3) lned dieghrddess of
danper (41) are placed in the closed state. And, the
regartatiogan thR)sedvmd dest ekhanigsr (Y pRlcatiddwiut. h I8 officr d@@RdsDin the
outdoor air QA The second heat exchanger (5) is

sebdial dpRehtioh! Moidtusd %@&m B ot @R i04 BAdsokbed i tBélgist hau,
the four-way sw tching valve (9) changes state to a

kR e S(39WHd hidistire B8ofhell olBdf théSec@nd B&M kkehahBerl(8fis given to room
refrigerant circuit (1) the second heat exchanger 55)
fupgtions as a condenser and the first heat exchanger

(3) functions as an evaporator. That is,

out of TRaRE K B aR RS T, B (720 BEREI R, e

r s,.a_he rrier. f.or_h in In.. .2
FRPELAT md P UaBort @, B0 L&l pfnd 180, A ok Bl Sarner 37)
supporfe respectively n the exterpal, surfa
ZERREH %o STORRE whit. o S haRd it Pl e E6 Psgpond

rans u 15 e heated, .This h i ng ,cayse

2T L), BB bmber GHo et e Siztn et B SR The closed
wher e t he_adsorbent naterial s are.regenerated. On,
$aie a‘?%% thq%ﬁgl,waf Fehpnger (3§é$ SPPliC iR ASEEAT Af pyidoor air OA.  The
second hea% exchanger ég% is 25 deconpressed by the

ﬂ@%ﬁc aese(S) MPPPHKvith s sriet o tpPRsds bh
refri%erant flows 28 o i
it 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) functions as an evaporator.

That 1s, 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

“the second heat exchanger (5), 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 heated. This heating causes moisture desorption from the adsorbent materials,
whereby the adsorbent materials are regenerated.

On the other hand, the refrigerant condensed in the second heat exchanger (5) is

decompressed by the expansion valve (11). The post-decompression refrigerant flows
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into the first heat exchanger (3) as a heat carrier
for cooling. In the first heat exchanger (3), heat of
adsorption is generated when the adsorbent materi al
supported on the external surface of each fin (13)
and the adsorbent material supported on the externa
surface of each heat transfer tube (15) adsorb
nnisture The refrigerant in the first heat exchanger

3) _absorbs the heat qof adsorption_and th
1@9 Proficst beat exghanges(3) ajerhsat capierfor eopoling.i sln tlw figst heay exchanger
back to the conpressor (7) and repeats such a
(3). heatlod pdsorptionris gengratebwherpthe adsorennt pratarighsnpppytedym the external
entering through the second suction opening (21) by
sdrfraecnfehclt fie (X¥3) nsd therndsaben mubtdrih supppayd amthe(€x®mal surface of
travel s through the second inflow passage (57) and
ehtlohent transfdrauisse@Snhatishdanocistoed arige refoigeiaat in(tESfirst heanexchanger
the sixth opening 10 (31b). In the second heat
(8)4Haabg therandids¢rpBon amtDtheh evapofh@sor MRel rdffigeratitle®aporated is
adsorbent material of the second heat exchanger (5)

digcte® bS8 Ghd &xﬁﬂ}@ssbpg fe¥8ﬁs Al 2 difdulefibs Way, the
roomair RAis humdified. The roomair RA thus

hum dif h&GHAE R Mo SlobRah Rk ent@fﬂl%ﬁzh‘ Qihahé sdebnd fltBon opening
em ssion air "EA exiting the second heat 'exchange

(%iggd)%fve(o?ae ﬁlfst %eé&ﬁ%{‘?ﬁﬁ&d&?ﬁs d3v% Ttﬁllen, Bh BSse inflow

byway of the fourth opening 15t

ripeteiad] & %09%%[*%&%%%%3?3 fhehc afiglbel F’@&W@F fo?"‘fh opening
(91% mcﬁgth(e%?’gondgg ﬁaxcu ﬁgg%aénm%rr] ?73t)arplof {Er%cgesor %t d&% adsorbent

enterin ro open
| th h th t f

fﬁ%%f’% of % SpConf Re et hanler (5 isbep i ¢ i’fiﬁﬁ?gﬁ%&%%ﬂfa iapGis vey.

hanb 9 t,h t 3a. th
4 PO e el e Thi oot OF ﬁ?é@% h("ﬁ%aé"teﬂ:bg"%%ﬁféﬂm of
CGHRat B TR oR R R Ehs Ph er 7
air OAis dehumdified. The outdoor air OA thus
floatsthrongh the dirgfewsiave passage (B3 Ryovashefthe f‘tWﬁH‘PE {(3iRg Then,

air SA. The humdity conditioned air SA exiting the

the qraissipp air Fdx aftermgesieg hravep thestirst fan 67D, widisshepged prtdoors from
second outfl ow passage (59) byway of the seventh
%@ﬁt%ﬁle(sﬂ%yﬂg&ﬁbn the humidity 25 conditi. oned air

SA, after passing through the second fan (77),

suppl Padbe eilievhands s inflgw of Qutdoor air O4 entering through the first suction

opening (19) travels through the first inflow passage (63). The outdoor air OA4 flows into
the first heat exchange chamber (69) from the first opening (33a). In the first heat
exchange chamber (69), moisture in the outdoor air O4 is adsorbed by the adsorbent‘
material of the first heat exchanger (3), whereby the outdoor air OA4 is dehumidified. The
outdoor air OA4 thus dehumidified becomes a stream of humidity conditioned air S4 .‘ The
humidity conditioned air §4 'exiting the first heat exchange chamber (69) flows through the
second outflow passage (59) by way of the seventh opening (31¢). Then, the humidity

conditioned air S4, after passing through the second fan (77), is supplied indoors through
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the second outlet opening (25). After execution of the
second operation, the first operation is carried out
again. And, indoor space dehum dification is

continuously carried out by repetition of the first
operation and the second oper &ion. 5 HUM DI FI CATI ON
OPERATI ON I N FULL VENTI LATION MODE In a hum dification
operation in full ventilation node by the hum difier

means (81), roomair RA is brought in as the first

the seepnd ontetdiperingd{Bd out side the roomwhile, on the

ot her hand, outdoor air OAis brought in as the second |
ai r antifi¢rexecipiohiof the secend: dperationythe firt RETalRERAPIIEN owbhagain.
In the first operation in which the first fan (79) and
Ahé, inémonpack aehirdidjfiation thrdontmouslylverrjpdanié by repetition of the first
adsorption in the second heat exchanger (5) and the
PrcpRRandfthe Rgembsmtation. in the first heat exchanger

(3) are carried out. In other words, in the first

BRAVIEHIFICATION OPERAPICS ENIFUDL VENTHOATEON MODES
adsorbed in the second heat exchanger (5) and

noi st U HeSAIReSoPserfontif Qulf VenSilatids #od@ by HROBIGHId{fid) means
is given to the outdoor air OA. 15 Referring to Figure

) " Fi qur - U e _ : il
o AN b A Bl s b Whtoom while o

%1'%\6?}{5' ﬂargd';l Wiﬁlrgox( APDu 1?2{133&%}1%&6 iefe %ﬁran%iqz upRli&d into the room.

aced i open’s , on the other nd,
' r (51), the second danper (49), the

?Fﬁ?tqggﬂ%giﬂ@§5)5 a%d the eighth dagger 5413 are
pl aced i he cl osed st.at.e he fi at_exgha .
(a5 singhip ¥ el et tog A Ao (7P BE e SR BRI e driven,

econd heat. 20 .exchanger is. supplied with a stream .
e Pros o, 495 GRRUGT o G oo Rear Rt e Okt thtProfest o egheration
val v changes state to.a state.shown in . Fiqure 1.
e Tt Bt cacheer (it RPTed OBt o GHEF BPM g B pRrsition,
first heat exchanger (3). functjons as a, condenser %5d
PREStUe presentiie the reqmisitrfebis adsyrbed indhe trgendiaeal prchanger (5) and
evaporator. That is, high-tenperature, high-pressure
metstyrg deserivedeou of thedirg heaterchangerad) isgysndg dhsy oytgoor air O4.

flows into the first heat exchanger (3) as a heat
car ri eRefbningtie Figusg1(A)mnd figugol4, 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 state. The first
heat exchanger (3) is supplied with a stream of outdoor air O4. The second heat
exchanger (3) is supplied with a stream of room air R4.

In addition, the four-way switching valve (9) changes state to a state shown in
Figure 1 (A). As aresult, in the refrigerant circuit (1) the fu.rst 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
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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 heated. This heating causes

moi sture desorption fromthe 8dsorbent material s,

whereby the adsorbent nmaterials are regenerated. 5 On

t he ot her hand, the refrigerant condensed in the first
heat exchanger_( is . deconpressed by the expansi

firal heat exclgnger(d, %@@S%‘éf@bf?ﬁ?%‘é. Saﬂpqrt@fir TegRACHNEY A9 g external
into the second heat exchan (5) as a heat carrier
sutfaceefslatingn (13) and @nglmaw%@m facecofepetnbgat tramsfer thleylS) are
of adsorption is generated when the adsorbent materi al
eaedor Thid heating daesesxwastne deserptior Fomfthe adserfenhmptegals, whereby
and the adsorbent material supported on the externa

th® aduorfeac mattriaBaedrehamrated. ansf er tube (15) adsorb

noi sture. The refrigerant in the second heat

exchaethe Other e fSrefriperdieedndefised ths thieffirstdeaiexdhdnigen(3) is
evaporates. The refrigerant evaporated is directed

dRe@6kplelscihsy thE B%ﬁaﬁéﬁﬁ) Valvd (L1RNATHSRRAHS OBiPeddsidn refrigerant flows.

C|rculat|on In addition, an inflow of roomair RA

ﬁf&t HRE Q9 Héaﬁlégéhahgé (5}3&%3%&11&1@& SRERAENIn the ddcoRY heat

drive of the first and second fans (79) and (77)

‘{)ﬁ%ﬂé\é\gé {15? rHe% 91%&5&@ g‘x‘? ﬁg&ﬂerh{éﬁ o tﬂe%d@@r%@ﬁgﬁatéﬂ supiidted on

e sec t exchange chanber (73) from

S B 8 S e

%i}lgehg%%? aﬁt%ﬁg tmalBﬁ]r Q%b a&ggﬁ; Hl%ls ﬁﬂéﬁ?&%ﬁ?ﬁg §Lcond heat
é“ai%(:) Rﬁwﬂﬁ ﬂﬁaﬁg?‘ﬁﬁéﬁ%%ﬁgiﬂfnﬂaé‘eﬁ%% ﬁgﬂi Hefrigerant

ARG Prosib Rt Tobe CaBpresyt (et gzsﬁet? %fﬁ’é*l%

openlng enm_ssi on ai,r
passi g2 é‘iﬁ‘%’g"ﬁ‘ P-ﬁ‘ewf’hoﬂn ‘I“‘é ©rtpping |ﬂ§°lﬁ}§%‘ﬁ 5?%?3‘81 suction opening
out doors through the fjrst outl n U@ﬁ

LD o Hhn Bio e espHb b 73) BRGTAY BATElS e shils {ohpnd inflow
through the first suction opening (19) travels

RAFARE 8517)@né fhoms dntothe seendhesbexghanas Fhaher (7)ol thy sixfb opening
first heat 25 exchange chanber ?}69) fromt he first

@peni Ay the3Baynd heat ¢ gerchember{¥3)e mokfturg én B1gaperB airRy is

adsorbed by the adsorbent material of the second heat exchanger (5), whereby the room air

RA is dehumidified. The room air R4 thus dehumidified becomes a stream of emission
air E4. The emission air EA exiting the second heat exchange chamber (73) flows
through the first outflow passage (65) by way of the fourth opening (33d). Then, tile
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 first heat

exchange chamber (69) from the first opening (33a). In the first heat exchange chamber
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(69), noisture desorbed out of the adsorbent materi al

of the first heat exchanger (3) is released to the

out door air OA, whereby the outdoor air OAis

hum di fi ed. The outdoor air QA thus hum dified

becomes a stream of humidity dbnditioned air SA. The

hum dity conditioned air SA exiting the first heat
exchange chanber (69) flows through the second 5

out f | ow passage (59% yway. of the seventh openi gsl )
(69), mrHeiue erruwLiH aF by ACESPRN PisRiBLOLibF PO PCa R GRenger () i
passing through the second fan (77), is supplled

releassdits therputdagh air O whersh sheguttdase ais sehisdymidifed. | Jplgnoutdoor
conpl etion of the execution of the first operation,

dih@A4 slacsdruhidified hedonres actearn efihouidity tonSROENBICPERAedNmidity
In the second operation in which the first fan (79)
@nditiohed sieSe vitihg the(fitst)hear exchatrge whambdrt(69)ftarcathmough the second
adsorption in the first heat exchanger (3) and the

R QGR posstie (sp)eg;ewey af the Beventt dRning ¢¥IY. NThdn, eredhiaridiey

(5) are carried out. In other words, in the second

&Bﬁﬁl@hétpﬁr SHDiet Péﬁs@m@ HRSEEH the BedoR@ RrA(77), Resuppliedimabére through
in the first heat exchanger 15 (3) and noisture

,ﬂg§abgggm@ggpgﬁ%%pg ysecond heat exchanger (5) is given

to outdoor a Referrlng to Figure 1(B) and

Fi gur |
q anpeﬁjp}’igc)o% tl%g o ggﬂn%{g ro? fgﬁt o?ﬁrghgll‘? gtﬁcfe %é%ﬂxgd n%%eganon

;449 @nd t he flfth danper (35) are placed in the
open Tat e whil e, on the other hand, the fourth danper

SECONHBEERATIN e S0y are o sixth damper (37),

0t e R ) e
d

Een s hE Rinst s adsoritonin e disy el bt apd he(fesfbt

changes state to .a state sho

rﬁ%@@rthn |11hﬂ{er$§°°r“8f1‘F?‘g3éF‘%ﬂ%5fc(\£? %f&icﬁm(ei%u{ hénggl% W&A%eg'tthe

exchanger (5) functions as a condensergfnd t i rst

sseend QPeEtaRgaPistIY PESFIE i ISR AHSRA adverbert Wy the | mz eafgxghanger
I's, high-tenperature, high-pressure refrigerant

(é)(gyi neigtuse desorbed jgut qz:he second heat exchanger (5)1s 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
placed in the open state while, on the other hand, the fourth damper (53), the first damper
(47), 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 ﬁeat
exchanger (5) is supplied with a stream of outdoor air O4.

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

That is, high-temperature, high-pressure refrigerant expelled out of the
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conpressor (7) flows to the second heat exchanger (5)
as a heat carrier for heating. In the second heat
exchanger (5), the adsorbent nmaterials supported,
respectively, on the external surface of each fin
(13) and on the external surBéace of each heat transfer
tube (15) are heated. This heating causes noisture
desorption fromthe adsorbent material s, mhereby 5 the
adsorbent materials are regenerated. On the oth

compersor (73 flows e Hhesegond @sﬁ@éﬁ@@aer @ tsrehes eBREr fﬁ’é H@atmg In the
exchanger (5) is deco essed by the expanS|on val ve

se¢arid heaTenschprger (Debeongsos i pwtariglsrsppearted: respastizely.on the exteral
first heat exchanger (3) as a heat carrier for

sucfacd ofgpch fin (13jeanflionshe dreemalendthengfeach Biat tramsderttuld (15) are
adsorption is generated when the adsorbent naterials

heatedp o Thidtheatirgs@@sdsimv@btyre desorpfion fremeahé edsociensmafesials, whereby
each fin (13) and on the external surface of the heat

tht hédasteRt niatdpi@ls atdRpegmeod b noi sture. The refrigerant
in the first heat exchanger (3) absorbs the heat of

adsorgy iHerniin Hadd) ek @ﬁ%%ﬁé&ﬁicns@ﬂ & fRfsed@@m@at exchanger (5) is
evaporated is directed back to the compressor (7) and

ddcERpREs e Bxphlioh VAL 01). | Thesil-B Bhpr&Bioh Rei@¥aRf flows to

air RA entering through thée second suction opening

th:%l ﬁ@ Z‘@ﬂ}%x?%mg (‘ifaﬁ hdaf Earf-nfgI 1 ot C(ﬂﬁfﬁ %ft?lg fir@ BatckSanger (3),

oug e secont OW passage

hegap g% dsgxgggri;]l ﬁelra%gg;)&%brthms{) bgﬁﬁn%t?ﬁ;]glop é:ﬁ)io%tg& (r%,%@%twely, on

rom

o BB B PSSk S bl o
fi h b

B e SR B B s

BSERES TR SR R AT g s LRSS P

flows through the first outflow passage (65) by way
COPRPTEEF (Th ARGy ACasEptionFhen  after passage
through the first fan (79), the emission air
di s c Ha ﬂ@@aowpde%% of pif dgtermg thrppghsthe é‘éﬁopéf‘?“‘&k?érﬂpﬁ@ng 21)
(23 On the other hand, an inflow of outdoor air
bYed#t‘@rqf e st andopiscandelans (79) and (77) wavelsibroygh iherﬁgcqr@gpﬂow
travel s through the first inflow passage (63).
pastage 3D d o dhemithe 10pM3@r 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 air
RA is adsorbed by the adsorbent material of the first heat exchanger (3), whereby the room
air R4 is dehumidified. The room air R4 thus dehumidified becomes a stream of -
emission air £E4. The emission air £4 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 EA is discharged outdoors through the
first outlet opening (23). |

On the other hand, an inflow of outdoor air O4 entering through the first suction

opening (19) travels through the first inflow passage (63). Then, the outdoor air O4
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flows into the second heat exchange chanmber (73) from

the second opening (33b). In the second heat exchange
chanber (73), nvisture desorbed fromthe adsorbent

material of the second heat exchanger (5) is rel eased

to the outdoor air QA whereb$3the outdoor air OAis

hum di fi ed. The outdoor air QA thus hum dified becones

a streamof humidity 5 conditioned air SA The

hum dity conditioned air SA exiting the second he

Rovstintngbe sesnadrbest exqiones ehamber (13 figm thascoved opening (33b) In the
out fl ow passage (59) by way of the eighth opening

se6dnd) heafTénshangefchember(3 Sl gwistire dagpbad-ieons dasorddorbant material of the
(77), the humidity conditioned air SA is supplied

seodinideat ¢xxehanggh (S écehxsaliv et owgmmiairg?4, 2d)erebypbacutdoor air 04 is
conpl etion of the execution of the second operation,
Hingidified st Thpeutdbiratr 08 thubGuiidifie® Bedities agabdin oflgnidity

i ndoor space hum dification is continuously carried
QRulitidted 4ie8e! | ThORuRidity Rendilisriel a2S &bifigtha Bebohl Beat exchange
second operation. DEHUM DI FI CATI ON OPERATION I N

§* MR JRihd RLomd QﬁhHWp%JaF@ 39 8P wRR QT alel e;Pghth opening

|n circul ation node by the dehum difier  neans (80

Fhen, % i' ﬁ%h%ﬁﬁﬁlgh Ehe%ﬁﬁ}n'a?% [‘f’?? Lih@him B chfditjoned air S4

plie on t her hand, outdoor

1@&1%@%}6‘? gegg%a{ﬁ%n r g&oﬁgﬁ%‘%r @8199%1&5? anf Ir isger ant in
the refj &n%%{n%?etnoﬁ oF i ! txaéuél)op ?tﬁ&egc&%@eﬁﬁo{l Qﬁé ﬁi's? oPeranon is

full At i'on no crip here

B
I ﬁﬂ}l‘? ‘%s ng%tl'@n Sﬁ‘éqé’fi%é’ﬁ@ﬁg’ﬁger (3)g are

m@hiihﬁfm%ﬁk&w 8%%@9%@%@@6&3&%&%%?”'

second_ heat exchang and noi sture desorbed og

the figingaichumidi %@éropfrsswngw"gplﬁeﬂnfrw &Y Hisdle 5‘?‘% ifier
OA. During the first operation, the first danper (47)

poras (H)y @omeainRA iy byeyght imas the firy arzgd eﬁaﬁweked(laql?ors aﬁée on the
t he EI{?hth danper (41) are placed in the open state

aflir hand, optdopraip Okl baapght 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.
FIRST OPERATION

In the first operation, the process of adsorption in the second heat exchanggr 5)
and the process of regeneration (desorption) in the first heat exchanger (3) are carrie& out.
In other words, in the first operation, moisture present in room air R4 is adsorbed in the
second heat exchanger (5) and moisture desorbed out of the first heat exchanger (3) is
given to outdoor air OA.

During the first operation, the first damper (47), the third damper (51), the sixth

damper (37), and the eighth damper (41) are placed in the open state while, on the other
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hand, the second danper (49), the fourth danper (53),

the fifth danper (35), and the seventh danper (39)

are placed in the closed state. The first heat

exchanger (3) is provided with a stream of outdoor

air OA. The second heat exchddger (5) is provided

with a streamof roomair RA. 5 An infl ow of outdoor

air QA entering through the first suction opening (19)

travels through the first inflow passage (63)._ Then,
harklothe sechadrdamper @A), theotuorth Aempe{S3) fedirtdzsmper R pogee

chanmber (69) fromthe first opening (33a). In the i
seventhtdatmpert (38X atetaped ohtheolosed §t89) | Thofizst expbengs £3) 1s

fromthe adsorbent material of the first heat _
prexiadRgdra {tihmi of outdebeais Od. t Tht kecood heamerchengerdd) is provided

wher eby the outdoor air OAis humdified. The outdoor
with agtrearAf tdomsailp i, di fi ed becones. a stream of eni ssi on

air EA. The em ssion air EA exiting the first heat

exchaggenftpsbastddR Ar A enerin thidersf ductidn optningo9) travels

passage (65) by way of the third opening (33c). Then,
bR thORRS AR st R63)Ne Théd, Me dddodk 4R)04 11BEs into the firstheat .

emssion air EA is discharged outdoors through the

e%%ﬁ%w&g#%%%ﬁgfgﬁé%ﬁéﬁ%%em @88). O e fi&Mat &hange chamber

: . ring through the second
Gy BRE fobfe slorbenf ksl O QAR HOR FARRRE ()
h d t. h 7 f. i
et R St o RS L08 SRRt oy of B 158 oudoor
(73) | st inth ir (RA A
a2 s TR G Ao RSB 21 O uipb 24
YR il e soRasey T 5% ol gt o9
bB Y ohHher e CRTORTAG: ROHARGI BRI BF AP ERDLD) e
th h th d outfl 59) b th
crl Eip AR BhaTES] A orR aRou b Prb St SR G3bn t ne
second fan (77), the humdity conditioned air SA is )
suppl Padhs otherdiand tamrinligy of omsaie 84 gnisging dpro ¢ sepond suction
(25). Upon conpletion of the execution of the first |
oppéng2il ptravelhibraygb shrseoprst inflpwipassage (9).c aFhramethesoqm ag4

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 R4 thus dehumidified becomes a stream of humidity
conditioned air S4. The humidity conditioned air S4 exiting the second heat exchaﬁge
chamber (73) flows through the second outflow passage (59) by way of the eighth opening
(31d). Then, after passage through the second fan (77), the humidity conditioned air S4
is supplied indoors through the second outlet opening (25).

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

carried out.
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SECOND OPERATION I n the second operation, 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, noisture present i#roomair RA is adsorbed
in the first heat 5 exchanger (3) and noisture
desorbed out of the second heat exchanger (5) is given
to outdoor air QCA.. During the second operation, the
SECOND QRERATION) | the fourth danper (53), the fifth
danper (35), and the seventh danper (39) are placed in
t he opethesteund opkiatien, thtprohess of adrorptivaria the:firet ligat exchanger (3)
danper (47), the third danper (51), the sixth danper
263 We, praceds bhregdfkratiayhin thedmogrerheatidychanger () avechriied ¢tie In other
cl osed state. The first heat exchanger (3) is provided
wértld) inthetsecatiah pkration, eisturdPAesehbhih roemaidR A isaddsorbed in the first heat
exchanger (5) is provided wth a streamof outdoor
etHanghy (3?% fiblste ésofted BROSS thi Becod BEHt exdHaBgé(BPis@iven to
the tirst suction opening (19) travels through the
dutdost air @i OW passage (63). Then, the outdoor air OA
flows Into the second heat 15 exchange chanber (73)
from : ' (

T Eing R R oRP G Alibnt 2 Bconl G (3 ARGTOURR damper (53) the

exchange fromth

IR B T o S (Bl o

R AT By AT B B o
TR S B B B B s
Q (65 [ 3 T .

B SRt o g er koL CREDLAG 30 s vt seam of

em ssion air EA is discharged outdoors through the
quidogt a5 (¥4-et opening (23). On the other hand, an

inflow of roomair RA entering through the second ,

suct i g indgertinytdoonair Odsptarioz throngiy e disg sugliqgfpening (19) travels
i nfl ow passage (57). Then, the roomair RA flows into
thiough thesirshisHowaresaen(98)-c hErpethe 08TIpOF i R fipavs into the second heat
opening (31a). In the first 25 heat exchange chanber

exelinge whirgbarr(@3)i from ths scemdhapeninRE33hy. atnstbe rognd heatjgechange
adsor bent 36

chamber (73), moisture desorbed from the adsorbent material of the second heat exchanger

(5) is released to the outdoor air O4, whereby the outdoor air OA is humidified. The
outdoor air G4 thus humidified becomes a stream of emission air EA. The emission air
EA exiting the second heat exchange chamber (73) flows through the first outflow passage
(65) by way of the fourth opening (33d). Then, after passage through the first fan t79),
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 first heat exchange chamber (69) from the fifth opening (31a). In the first

heat exchange chamber (69), moisture in the room air R4 is adsorbed by the adsorbent
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material of the first heat exchanger (3), whereby the

roomair RAis dehumdified. The roomair RA thus

dehum di fi ed beconmes a stream of hum dity conditioned

air SA. The humdity conditioned air SA exiting the

first heat exchange chanber (8®) flows through the

second outfl ow passage (59) byway of the seventh

opening (31c). Then, after passage 5 through the

second fan (77), the humdity conditioned air SA s

matpaliof thei firsidwet exchangsy 3), Whasekseide repmo air |k is dplaimidified. The

(25). After execution of the second operation, the

rbomsir R gnaticlumidified eedress astneamadhnmidigrnonditiodetbair S4.  The

space dehumidification is continuously carried out by

hueidity torditionkd hirSAfexitixy thofirst htat exchangk chambse®dhtlows through the

operation. 10 HUM DI FI CATI ON OPERATI ON I N Cl RCULATI ON

NEIN duifl v Pawshel BOLiB weyolhe satehtopeRingi(3 1)) aThean afi@grassage

by the humdifier neans (81), outdoor air CAis

t\%oﬁi?ﬂtﬁe defordat (77)fthé Bmity condltibsedisShRIsgpslicdUhdloes trough
ile,

on the other hand, roomair RAis brought in

- RS sdcPRd 5RERBHehg (287d 1S supplied indoors. The
. nd ot it .

circulation refrigerant in the refrigerant circuit

(1) | % AdNexSANBn BFthE Eé’ctonﬂ ?pér%&n,ﬁ%xjsi ﬂighﬁﬁn quﬁﬁi@d"&t again.

15 the description thereof ' Is omtted cordi ngly.

TR seP ST h kel SRR A opl AR BBl
LOGess %Q‘Fr g%)er&eor alta'ion_ in the first heat exchanger

d(%ﬁﬁagPén I’SIIaIOlQF. P ot her vvori; in the first

BIHRCATIONOLERATIOBGMN IR A AL iRy, 3

T o R AR Bhae et S by SRR Ry ks o

o S TR 5 St TR 453 3 e e

pl aced in the open state while, on the _other hand . .
hepd, ppmgir Rrk isdupughh 1 as thigecond aig aprhissapplied iydoogs, e The circulation
si xth danper (37), and the 25 ei ghth danper (41Lﬁare
qfIrefsigeranintthorediigesang ciseuit @) isthe sqme agthpdn fulbyeatiatiga mode and
(3) is supplied 37

the description thereof is omitted accordingly.

FIRST OPERATION

In the first operation, the process of adsorption 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 outdoor air O4 is adsorbed in the second
heat exchanger (5) and moisture desorbed out of the first heat exchanger (3) 1s given‘to
room air RA.

During the first 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 (41) are placed in the closed state. The first heat exchanger (3) is supplied
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with a streamof roomair RA. The second heat
exchanger (5) is supplied with a stream of outdoor
air CA. An inflow of roomair RA entering through the
second suction opening (21) travels through the
second i nfl ow passage (57). TH&n, the roomair RA
flows into the first 5 heat exchange chanber (69)
fromthe fifth openi ng (31 a). In the first heat
exchange chanber noi sture desorbed fromthe
$atb e 8an of scen Fsflo! THREccoRd beatiesehangsidAhisgupplied3yith astream of
rel eased to the room air RA, whereby the roomair RA
putdeprdi®fli ed. The roomair RA thus hunmidified exits
the first heat exchange chanber (69) and flows through
the séuoodbbvoofhbovaipsd seigeng 8ojughythayecohd siution eparing(21)
openi ng (31c). Then, after passage 10 through the
sactntirdugh te/stond indowgassage (STRA Tlsens tHepboradin MAl6WS into the first
t hrough the second outlet opening (25). On the other
handxchangd dHal®det @9) Aoinihe ﬁftﬁiobeﬂ‘x\% (m?ﬁr | InGhd ArPHEH ekdMange
vel s

first suction opening (19) tra rough the first

B HR(93.568i96rd &3drbed Bdth tht A8scRbEndRRAterdl &1 RO fird héw%xchanger

into the second heat exchange chanber (73) fromthe

32 9501@1%3.%@8 &IEEQ'OS%% RA)Whdby dhe r R RANER ﬁé@ NY%%e room air

anber moi sture in the outdoor air
exc gngel&?ﬁggi Qﬁ\t/shereg{t/ % xg% %%l?a!mb%; (é&%&%&@%&?@tme
EGHI b Fsadf Bof b WG or B sertioh Qi e, T ey passage

B A B DB PR LTI o R v

fourtt‘t gfeni ng (33d). Then, after passage 20 through
? fan (79), the em ssion air EA is discharged

ot 08 1 R B 5 b8 s PP e b B scion
t he, se t| 0 rr| ed out . SECOND OPERATI ON
Smping (A RareB v g e dirigniow REIILs Brnaieanrtercar O1

hn the first heat exchan er (3)
ows into the second heat exchange chamber (73) from the second opening (33b). Inthe

second heat exchange chamber (73), moisture in the outdoor air OA is adsorbed by the
adsorbent material of the second heat exchanger (5), wheréby the outdoor air O4 is
dehumidified. The outdoor air OA thus dehumidified becomes a stream of emission air
EA. The emission air EA exiting the second heat exchange chamber (73) flows through
the first outflow passage (65) by way of the fourth opening (33d). Then, after passage
through the first fan (79), the emission air £4 is discharged outdoors through the ﬁrs;t
outlet opening (23).

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

In the second operation, the process of adsorption in the first heat exchanger (3)
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and the process of regeneration in the second heat
exchanger (5) are carried out. In other words, in the
second operation, noisture present in outdoor air OA
is adsorbed in the first heat exchanger (3) and
moi sture desorbed out of the 8&cond heat exchanger (5)
is given to roomair RA. 5 During the second
operation, the first danper (47), the third danper

1), the si.xth danper, (37),.and the eighth da r
AT WP PLISCTAOTTD (ioRehosd BEPLXRET (R FAG Sy In other
hand,, the second danper_  (49), the fourth danper (5%},
Yords.fin theseganidRneration) moigivge prigent MeRM¢ARoR 2l {ypsradparbyd in the first
are placed in the closed state. The second heat o
hertsrshepeer (3 pnd soisturg sesasbedgut bi the seqond heaifexchapgersl) is given to
RA. The first heat exchanger (3) is provided with a 10
reomean®4f outdoor air OA. An inflow of roomair RA
entering through the second suction opening (21)
t r av elBuringrtheigfeondepesatmmn the ifintl damppra@? p dlee third dampérg§1), the sixth
the roomair RAflows into the second heat exchange
dabaprb37),(and Xhed ¢ighthidagpsd (41 ) are pRidedia thedfh stdte while, on the other
second heat exchange chanber (73), npisture desorbed

Hah8/thé b ond anp@ 19y rleghirtl d@iper [53) 586 ang d'ﬁﬁf@&rv\%g), and the

exchanger (5) 1s released to the roomair RA, er eby

selihtk @afpi(89)RRe bRchinitil §1b&d safdie _Ttk%ewnaih%at%ﬁcﬁﬁg& (5)is

hum di fi'ed becones a streamof hum dity conditione

SRbplicdAvit § Etrea!a&lﬁi* AbfaicRpdi h&e?f;%’he?f éxcﬁél%?i‘ 'Qj)gﬁ&omgd with a

second heat exchange chanber ows thr

ﬁ@gﬁg@oggg%ggﬁbgassage (59) byway of the eighth

?penlng hen, after passage through the chond

79 . pas . e p
ool A oA 4 R0 s sy BBk
a0 B3P e 1925 48] RYERY oo
A S Sl 15300 ek QS0 oy on e

9 [ ' 33a). In,

KPR Shrtliek (i e TRBOMe Segraanh matebied e seognd heat
t he outgoor air CA.is adsorbed by the 25 adsorbent |

anger{P) irelepssd s theroa i R, phsieby therepm a4 ayyumpidified.  The

outdoor air OA is 39 o . .
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
the second outflow passage (59) by way of the eighth opening (31d). Then, afier passage
through the second fan (77), the humidity conditioned air S4 is supplied indoors through
the second outlet opening (25). |

On the other hand, an inflow of outdoor air Of;t entering through the first suction
opening (19) travels through the first inflow passage (63). Then, the outdoor air 04
flows into the first heat exchange chamber (69) from the first opening (33a). In the first
heat exchange chamber (69), moisture present in the outdoor air OA is adsorbed by the

adsorbent material of the first heat exchanger (3), whereby the outdoor air O4 is
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dehum dified. The outdoor air OA thus dehum dified
beconmes a stream of em ssion air EA The emission air
EA exiting the first heat exchange chanber (69) flows
through the first outflow passage (65) byway of the
third opening (33c). Then, af¥er passage through the
first fan (79), the em ssion air EA is discharged
out doors through the first outlet 5 opening (23). Upon
compl eti on_of the execution of the second operation,
delpanidifiedt Shepuitipentin @4 thug dehapidyfiad begames 2 Hfrgm ‘?fr‘Fﬂ%ﬁﬁlo‘l air
space hum dification is continuously carried out
Edepdhe emisgiopfair B exiting the dipethgat exphangg Chmbesé@)rﬂpws through the
operati on. PERFORMANCE COVPARI SON 10 Referring to
fifst gutflowliBissagh €69 bysvaytrdnie third opeting (B3c).i cThenaafter passage through
conpari son between the dehum dification operation of
the firstrthgl {79y, the amissiohair Bppaiswhargedbuttbers thresghthe first outlet
enbodi rent and the dehum dification operation of a
op@me2B).onal hum dity controller apparatus. Both the
hum dity controll er apparatus of the present

enbodijpanéonasletid 6 the eéendn B¢ sdabid ShdratichOter bt opration is
apparatus are capable of dehum difying a volune of air

cakred &&%aln15%ﬁﬁbnd9&fsPQ&q{mnlﬁiﬁfcsﬁad B Qohtthuoudly c&ridd out by

there is shown a table for conparlson bet weenh the data
e?fetm(;rp tﬂ@ﬁ&%@ééﬁ&?&d&ﬂe Phetftioal @ humidity
ontro l'er app ratus of t sent enbodi nent and

dﬁj{[ B 1.9 A ﬁe,htwg(ﬂq{f f
P@%%ben |onaF y cohf?giﬁgroggggﬁggﬂso Tﬁe dat a
h bl | ud f
vkl R Sy e

I eces

: ddi . ]
b%tﬁva%’fgtiﬁ?éiagﬁldé” caﬁp%ofiﬁfgt@omf Syl dpaps of e prsen
ereﬁ%cgpeptradnﬂwtﬁ:@%ﬁgg& 1ga gprp% %10{1 ﬁg Qfgvgﬁ\{iér@f Lgmldﬁjsf controller
BB e DFon ULt PRI L L PR AL o

t he 25 amount of dehum dification of the conventiogna
cqﬂyﬁméﬂqal,h%ﬁfty gpptg}}leéwa&qge capsple of lehumidifying 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
embodiment and the data of the dehumidification operation of a conventional humidity
controller apparatus. The data shown in the table include information about the inlet
temperature of outdoor air 04 and other pieces of information. In addition, the lettérs
"a"-"h" indicated in Figure 17 correspond to the letters "a"."h" indicated in Figure 16,
respectively.

As is clear from Figures 16 and 17, the amount of dehumidification of the
humidity controller apparatus according to the present embodiment is greater than the

amount of dehumidification of the conventional humidity controller apparatus. More
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specifically, the anount of dehum dification of the

hum dity controll er apparatus according to the

present enbodinent is twi ce the anount of

dehum dification of the conventional humdity

control | er apparatus. EFFECT00F EMBODI MENT 1 5 As

descri bed above, according to the present enbodi nent,

it is arranged that adsorbent naterials are supported

on the external surface of each heat transfer tube .
sgetifically, thenouny of dehunidifisaticar 9fdhe humpidiy sopyolien apparatys according
(13) in the first and second heat exchangers (3) and,
to( thy presergreaibpdimhdny isi thicsi the ampant of dehvmididisaiégn ef the conventional
heati ng/ cool i ng neans and an adsor ption/desorption
hureality.cofrclierappapmangenent nmekes it possible to
continuously 10 provide dehum dification and

EFFBCTS OFtVMBOPIMENThE omi ssion of an

adsorbent-material container. This results in a

r educhk @BsctiBed fdvBUEb&Kir to G fReRANémIRAThEnt, i RedrRlyed that
making it possible to provide not only a sinplified

addofbint MafriittardbipBoRe QYRS kR RFhahMiFadk bV each BBt tRLLRF tube (15) as
apparatus. Furthernore, it is arranged that adsorbent

uférﬁtaﬁ 5{% ﬂ{éeﬁéﬁm%yﬁp&rmgcm ;fss e FrAahd séc%nﬁ géa& 28&aRbers (3)

eac eat transfer tube (15) as well as on't

ST koL 5 L fnddl Vbl i il
ARG TRy L OB Db db bl it o cominuousy
i sp god BRPihoAlionafbdne dirion gha pisarhent material
c?r}géig{:rl)? 'sior%?.ﬁré ?Igg Eé@%@o@ﬁtﬂ%ﬁxigﬂ%nog;%ﬁongﬁb Ea?‘ts,l tﬁlereby making
AL B ot Pl 3B ol R B
arranged that adsorbent materials are supported on the

ctrollenapraraliy f ace of the first heat exchanger (3) as
well as on the external surface of second heat
exchahggherpege, itgyaranged thatedserbentranedals aresuprarisd enithe external
conti nuously perform dehum dification and )

surtase @f pachdrentransiis tub €17)as well agfontthy external syefaeprafgach fin (13) in
possi ble to perform 25 dehum dification and

thefirstcantlisecunid dwatvixchenigerg §3)ednidi (8). e fuph ar 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. |
Furthermore, it is arranged that adsorbent materials are supported on the external
surface of the first heat exchanger (3) as well as on the external surface of second heat
exchanger (5). Such arrangement makes it possible to continuously perform
dehumidification and humidification. As the result of this, it becomes possible to perform

dehumidification and humidification with high efficiency.
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In addition, it is arranged that: the first heat
exchange chanber (69) and the second heat exchange
chanber (73) are adjacently arranged; the inflow
passages (57, 63) and the outfl ow passages (59, 65)
are arranged in a superinposdd manner in the thickness
direction of the first and second heat exchange
chanbers (69, 73). Such an arrangenent 5 provides a
downsi zed hum dity control |l er apparatus. Besjdes, the
ei ghtIncsdisensit {sgaranged thaythe first heataxehanes wharaber (@Rendile
the direction in. which air is distributed is
seswind béag dxchiihgeschanibes(73) agadisictritly argngesh thevinflawpassages (57, 63)
inthe distribution direction of air by a sinplified
arst theotitflosy pdssupehEi9n6F)ere srinmgbd irsd stpefinpusednoanmgt inl tbavthickness
passages (63, 65) are arranged 10 symetrically wth
dirdvion o€ edfirkttint Q¥éond et ekéNanpe Plamhstage@9 ), S80h arsramgement
result of such arrangenent, the distribution

proR&des b ABGAsiké Kﬁﬁuﬁﬁé’onﬁﬂlbﬁapga}ﬁﬁﬁ. it possible to

perform dehumdification and other |ike operation

Wi th Bighseht ?&Eﬁﬁ)eré #s52ddigyi 0N ard ﬁ}%vig@@ RISy the direction in.
(31a-31d, 33a- are p05|t|oned in close proximty

r t
openggfdpgg}ggb%t}ggt %egg n%glg é&%{é%@bgmgfbdacﬁmefm% in the

dls&ﬁﬁﬁgﬁ lil*fgc!t%n of‘ﬁi? 8{! Q' E%Hﬁed%ir[lctgf Stribution systens

ruction and the reduction of

ek wm s 5 R
SRR PR B0 AR RReR 87,80, 4Rt e
g D L

her.ef or e, bec S possi bl e r.f ormroom
ORI+ SR Spion v bR sBdi ShFCY-e,

si mul t aneousl vy, perforqhhg roomyventil ation. Fina

a dengadgitionciae ppenings Blad .3PaRodbare @B@Pﬁ’??do'ﬁ clgse Promlty to

circulation node is carried out, Therefore,

ORFAGHASE TpdBiriy direchomaidiase ﬁWI@éMO@%bNﬁM.W&{S.@% -or 47, -

25 humdification by the circulation of roomair. As
respretivelyy| Acesrdinglysair distribytioosysiepisere madoyimpds ingpnstruction and
the reduction of size is achieved.

Furthermore, the vapor compression refrigeration cycle refrigerant circuit (1) is
employed, the adsorption and regeneration of adsorbent materials are carried out with high
efficiency.

In addition, a dehumidification or humidification operation in full ventilation
mode is carried out. Therefore, it becomes possible to perform room dehumidification or
humidification while, simultaneously, performing room ventilation.

Finally, a dehumidification or humidification operation in circulation mode is

carried out. Therefore, it becomes possible to perform room dehumidification or

humidification by the circulation of room air.  As the result of this, it is possible to control
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hum dity by inhibiting the variation in room

tenperature wi thout the taking-in of outdoor air.

EMBODI MENT 2 OF | NVENTI ON Next, a second enbodi nent of
the present invention is described in detail with 5
reference to the drawings. Reterring to Figures 18-25
there is shown a humdity controll er apparatus of the
present enbodinent. In the humidity controller

apparatus, of  the present enbodi nent, the dehumdifier
by %Bswﬁlb&m the, ¥arpation dn Fqos} teppaRasire svithout he takigrip of outdoor
performa dehumdification or a humdification

a8peration in air supply node or switchably performa

10 dehumidification or a humdification operation in
ENBODIMENTROFJOY ENTIQNdi ti on to the full

ventilation node and circul ati on node. The first and
secontfest)atseand embodingnt (flt8 peeneht (REhtiaf istdescribed seddtail with
enbodi nent are each provided w th opening/closing
referense wuhdbdasiganpers (not shown). And, the first

suction opening (19) and the second suction opening

(21) ReferphP@Tgirds 18125 AREH i9hoGhAIREhiIADy SdrdloBedpphRfus of the

openi ng/ cl osi ng neans, ‘and t hese openi ngs are

pFRBit esiHoRinGeR. aﬁltB@hﬁ‘rhfdi‘@rcon@ﬁfe%ﬁpa?iﬂx@&ﬁﬁ@ﬁfesérﬂ €mbodiment, the
| ntroducti on of a stream of outdoor air a stream

dBhurhidfier 3’“‘?‘“% 0) and e RERHTHEH hif (&5 @%@%@9 n%égfom{ e

a dehum on operation in air supp ein
{:
05, 5 TP B RS (R o

dg‘@%ﬁ%?ﬁa?ﬁ&‘ o, %ﬂﬁﬂ%aaég’ oA IR gy oo

hum dified air is supplied indoors

a st

vvﬁiguonmﬂ cé’fcﬂfé’ﬁo?wgwg outdoor air QA is brought
e esorped.fromthe mat eri al of

he SR ond rionghanis (Y 0n U0 og tiEatrererCaspqdiment are
r Ieasdtothe outdoor air wher eby t he adsor be
HEEPTAR Bith CRRE ISR Eﬁ%ﬁé}% pgdampers (@ é@éﬂﬁ 3@@ the first
and the . outdoor air OA converted into a stream of
syrion gpening (L) and gwc??%‘l?ﬁéf‘%}é‘tﬂ‘ pERige 419 arpplaqaddn the open or closed

hum di fier neans (81) perforns a hum dification
sigisdiyahs epening/elpsing mepnsy andthese openings are configured so as to either

permit or prevent the introduction of a stream of outdoor air OA or a stream of room air R4.

The dehumidifier means (80) performs a dehumidification opel;ation in air supply
mode in which outdoor air OA is brought in, moisture in the outdoor air OA4 is adsorbed by
the adsorbent material of the heat exchanger (3, 5) which becomes an evaporator, and the
outdoor air O4 thus converted into a stream of dehumidified air is supplied indoors W.hile,
on the other hand, outdoor air 04 is brought in, moisture desorbed from the adsorbent
material of the heat exchanger (5, 3) which becomes a condenser is released to the outdoor
air OA whereby the adsorbent material of the heat exchanger (5, 3) is regenerated, and the
outdoor air OA4 converted into a stream of humidified air is discharged outdoors.

The humidifier means (81) performs a humidification operation in air supply
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node in which outdoor air OA is brought in, noisture

in the outdoor air OA is adsorbed by the adsorbent

mat eri al of the heat exchanger (3, 5) which becones an
evaporator, and the outdoor air OA thus converted

into a stream of dehunidified3air is discharged

outdoors while, on the other hand, outdoor air CAis
brought in, noisture desorbed fromthe 5 adsorbent

mat eri al of t he heat exchanger (5, 3).which becanes
mosly i dish quidaog pis £kbig broyeht Memglste Bt the pptdepr %&#éﬁﬁsorbed by
t he adsorbent material of the heat exchanger (5, 3) is
thecagisprbenitraaterial v thethsatrchanger @ 5) which heepmesenévaraator, and the
into a streamof humdified air is supplied indoors.
oTtdeotiah (i thus ¢oawemaskint g sg:@)ampr delommidified air is discharged outdoors
dehum dification operation in air 10 di scharge node
wihileydni thi otheoharal, butldor &r G4 diigotight in, maiststeudesoribad from the
roomair RAis adsorbed by the adsorbent nmaterial of
alifiebdnt alatepil bEXhe BEat €BchabgeryB) 3) wHidiCiosremean condenser is released to
evaporator, and the roomair RA thus converted into a

115 GRddBr Afr ClERUBIHY tHeRMsdbént nfaterfall BPihk BaticREIRDESr (8/13) i€,
on the other hand, roomair RAis brought in, noisture

%ﬁ%@:ﬁdandftﬁ@%tﬁg@r A0 RRbnVEMeR 8l shbarh Bﬁhﬁﬁﬁi‘iﬁed air is
exchanger (5, 3) which becones a condenser is 15
S{,’#@l O the roomair RA whereby the adsorbent

teria of t he heat exchanger (5, 3) is regenerated,

i e ERMirkr Reqls ) ROHAL b AthdullifhcfticH ?ﬁmgﬁf
e %ég SR FfBi A AT g%"f##%‘?? FisRERhE Rbol fir R4
B e RbRenk PR Ir b heed RPRRER BE bl h%e%ﬁscn

e%’%a%%%?r? Bt rﬁ%‘%@nﬁa%%v‘a%%uhﬁﬁamﬁt%% of hiiied airis

ed out doors |Ie on and,
rﬁlegw so‘f’laifgﬂ?ﬂl shopad. a?fgnae 55
ads nt materi al of the heat excha g (5, 3) whj
A S A A R A i3 & doncer i
vvhereb the adsorbent material of the heat exchange
rf(lsaseeso ths rgaup aif Erlavkarcbydhe adsrebepbppterislnfihg haghexqhaager (5, 3) is

converted into a'streamof hum dified air is supplied
r¢gsawrated, andghe room air R4 thus converted into a stream of humidified air is

{nﬂggll’e desorbed

discharged outdoors.

The humidifier means (81) performs a humidification operation in air discharge
mode in which room air R4 is brought in, moisture in the room air R4 is adsorbed by the
adsorbent material of the heat exchanger (3, 5) which becomes an evaporator, and the room
air R4 thus converted into a stream of dehumidified air is discharged outdoors while, on
the other hand, room air RA is brought in, moisture desorbed from the adsorbent material
of the heat exchanger (5, 3) which becomes a condenser is released to the room air R4
whereby the adsorbent material of the heat exchanger (5, 3) is regenerated, and the room

air R4 thus converted into a stream of humidified air is supplied indoors.



The refrigerant circuit (1) of the present enbodi nent

is identical in configuration and refrigerant

circulation with the refrigerant circuit (1) of the

first enbodi ment, and the description thereof is

omtted accordingly. Figures 448-25(b) correspond to

Figure 3 of the first enbodi nent. Figures 18- 5 25(A)
correspond to Figure 4 of the first enbodi nent.

Fi gures 18-25(C) correspond to Figure 5 of the first
enbodTherefrigenaat circwit () pf thepragnpanirgdiment i Wenticehreconfiguration
first to eight danpers (47-41) are placed in the

and eagersitaireplatitre withtlee nefrigesot viredit (1) efjtha firstleinbediment, and the
and, when placed in the open state, they have no

deserilsEon DetddFid3rhitteAadOhigizRATI ON | N Al R SUPPLY MODE

10 During a dehum dification operation in air supply

node  bigutdia SASbydciicEpak to FRARS3 6BAY firftentbiingdnt. Figures 18-

suction opening (19) is opened while, on the other

5 28@0%borkesondes Piihre $BEE finst GRMPHRENL. 2 Digines $8-25QT) ofr8&ond to
I:(F’f;;)ures&s%&l;1 andlg%é% OJtdoSor ai r1 OR IS l%'hrought (lglr!? as P

r th i1 a
5 e AT A e

W Rar %‘Q%Frdq@eml %g@gﬂt h'%? &%m%wmonal lines

aﬁ?fvﬁ{ea Ta%Pa ﬁe%ggfs&t% ukfphSlhiRl operation, the

econd heat exchanger

L e

ot her .war ds,

10 S ODERRE A urbiaiiielit ket %éﬁtﬁ{roarimlz o By Gt debR i fer
' h X
Seco@ﬂ} eawﬁﬁcﬁ%{z‘ ﬁaﬂ@é&S 1?§)S qun tu‘ e% effﬁfl?rz'ﬁaﬁq ﬁﬁ%@ewnd

portion of the outdoor 8 the f
S‘éﬁS’@P aprng Glpgs ‘F1P$"§1t(3“<9§ﬁﬁ€Fs {Smd 19c)h e g@eah%}r Qénlfo éfought in as
(49), the third danper (51), and the elghth danp ‘
tf{ezfm}t s andsdbeseeprd pihavhsrama perica ofthie qutdag air Kl ’étSHE?hed
25 hand, the fourth danper (53), the fifth danper
indggts whilee sigiuttenecuahypibie rqmeaiying aadionied theeqpidnon a4 is discharged

15  outdoors.
'FIRST OPERATION
Referring to Figure 18, 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 carried out. In other words, in the first operation, moisture present in
20  one portion of outdoor air O4 is adsorbed in the second heat exchanger (5) and mois-ture
desorbed from the first heat exchanger (3) is given to the remaining portion of the outdoor
air OA.
During the first operation, the first damper (47), the second damper (49), the third
damper (51), and the eighth damper (41) are placed in the open state while, on the other

25  hand, the fourth damper (53), the fifth damper (35), the sixth damper (37), and the seventh
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danper (39) are placed in the closed state. One

portion of outdoor air QA is supplied to the first

heat exchanger (3). The renmi ning portion of the

outdoor air OAis supplied to the second heat

exchanger (5). An inflow of dé¥%tdoor air QA entering

through the first suction opening (19) travels 5

through the first inflow passage (63), wherein one

portion of the outdoor air OA flows into the second |
damngr (39) ereariaesddn theisdaseq yiate. f Onmporiongd euidgongie Aidrig supplied to

(33b). In the second heat exchange chanber (73), )
thefirss heatexchangérg3p utTeoemainingariien eidhopwdoorayr @4 es supplied to

adsorbent material of the second heat exchanger (5),
thebeoad iedt krclempetdSy. air OA is dehumidified. The

outdoor air OA thus dehum dified becones a stream of

hum dis fleansti dutdeoesir @4 enfAingkBroble tHeulrstduttyon opening (19) travels

conditioned air SA exiting the second heat exchange

AR fikt/Blot fa¥age {03),00Meih bBe HEERN B Miéldutddor Hiaerpliews into
(59) byway of the eighth opening (31d). Then, after

thP 8XOAY fRedt ré&&ﬁé_ﬂ?e LG RE P8 HohPthe tcbhd obdnd(3bHlI {1 the second

conditioned air SAi1s supplied indoors through the

he%?g&ﬂgng%g%%%%%lﬁfg gﬂ ;ﬁ;r;b@st € ) me%téola? aif U@E a0@Rthd ﬁyﬁﬁe adsorbent

renmal ni out or air entering

R R I

AR e R R P g

of, the. first . heat, exchange 3) ks released . to.th
IR Y S HOGSReR sl By he et BT gpctegiter (73 flows
hum di fied. The outdoor _aisr OA thus converted into
AR e e DL oraE GOkby Bk POe e bL ot 10, Then, afier
The em ssion air exjiti the first 20 heat. exchange
PastRgRaPugEds seqoaddan (Y G@K}%FHB@ ronditiongt T i 5%93'5@ thdoors
(65% by way of the _third opening (33c). Then, after
thrpugh shfesecondopiist epsaing @3k fan (79), the enmission air
EA is discharged outdoors through the first outl et
openi@Pmytheder haysh thegempining retier ofithe owtdeen aiy G4 eateripg ghrough
first operation, the second operation is carried out.
the SrssEROND opRERATI ADKlows into the first heat exchange chamber (69) from the first
opening (33a). In the first heat exchange chamber (69), moisture desorbed from the
adsorbent material of the first heat exchanger (3) is released to the outdoor air OA,
whereby the outdoor air 04 is humidified. The outdoor air OA4 thus converted into
humidified air becomes a stream of emission air E4. The emission air E4 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 £4 is
discharged outdoors through the first outlet opening (23).
Upon completion of the execution of the first operation, the second operation is

carried out.

SECOND OPERATION
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Referring to Figure 19, in the second operation, 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, noisture présent in one portion of
outdoor air QA is adsorbed in the first heat exchanger
(3) and noi sture desorbed out of 5 the second heat

. exchanger (5) is given to the remaining portion of the

out doBefeaiing tOXigurpdfi inghe secombensrationothe prcessrof adsorption in the
the.first danper (47), the second danper (49), the
fifsb heatlexclaamger (3§ &3) the armatesshed regenentitn thathp secon® Byat axehanger (5)
pl aced in the open state while, on the other hand,
atehvarriddi oudl.  dinngaker wdds, in theseddntltopedaom eioi{tdie) predehin one portion
si xth danper (37), and the eighth danper (41) are
oPb@Ra6st dinOK ieadsbMee th e HrQ hebNQ DBt @Paf moistaoa¢sofbet out of
QA is 10 supplied to the first heat exchanger (3). The
tHeeBd Al Hogt HRRANRP (N s §i06n RURERPLaidhE péfioh Bf R WRRIcLESr O4.
to the second heat "exchanger (5). An inflow of outdoor

air uﬁﬂ% ﬁegggﬁpﬁg@g n,tfrﬂ@ﬁis'? p@&@g@%@g s%b%ai’amp&l@b), the .

travel s Irst In

RS FhB ERR AT B YRR PR gt S Rl on e
SRS TH) g8, BT B8Ry (8, PP e
B s R e 0
ST S R e B 5 oo

conditioned air SA. The hum dity conditioned air SA
S"B%Hﬂteﬁl Fﬂg&? geFopd heat eﬁ@glpgerégh hange chanber (69) flows
throggg,the second outfl ow passage &gq%@by way of the
20 sedbirfipvopeeutdepr @z enteriagthroishdhe Hestustan ppaning{ 9) travels
the second fan (77), the humdity conditioned air SA
threugd the firss infloncierssage (6Powhereinmne ertinad dhr swdoas g (P Jows into
(25). On the other hand, the renmining portion of the
the firstdieat exichan@a chamberi(p®) fram dhedfirst aperingi(33%). slrcthe Sipst heat
opening (19) flows into the second heat exchange
exshamgsachampgy) (69), amisthwe presestondhopedion gir((38is)adsdrhed bethe
second heat exchange chanber (73), noisture desorbed
addbrifenomatetiel cfdbofitseinat eathengeal(3)o vhéreby thecantbohaiatdA is
exchanger (5) is released to the outdoor air 47
dehumidified. The outdoor air O4 thus converted into dehumidified air becomes a stream

of humidity conditioned air S4. The humidity conditioned air S4 exiting the first heat
exchange chamber (69) flows through the second outflow passage (59) by way of the
seventh oj:oening (31c). Then, after passage through the second fan (77), the humjdﬁy
conditioned air S4 is supplied indoors through the second outlet opening (25).

On the other hand, the remaining portion of the outdoor air OA entering through
the first suction opening (19) 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



OA, whereby the outdoor air QA is humdified. The
outdoor air OA thus converted into humdified air
becones a stream of emission air EA. The enmission air
EA exiting the second heat exchange chanber (73)
flows through the first outflM8w passage (65) by way of
the fourth opening (33d). Then, after passage through
the first fan (79), the enission air 5 EAis

di scharged outdoors through the first outlet opening

Otz wherepy theroudoor air Qs Spmidiged eceuisiver aif Qshthug prarverted into

first operation is carried out again. And, indoor
hypisiftedpinbaepaies # staganoef emisseomair AdouThy emissionait Fiexitiyg the
repetition of the first operation and the second
seoped betat exchatid\dhipiibeRE) DbivOmiERATI NG isNowIRwGdRRbe (BFDBE way of
10 During a humdification operation in air supply
thedoerttbypening (ABd)L diThegrafterpassage ({ddhgh thb EirdtifaBL79% Wkd ¢bilsion air
opening (19) is opened while, on the other hand, the

E3 € dibchasiedionfidorsaRR i the(fRdtoutlst dpefing@2y)see Figures 20
and 21), as in the dehum dification operation.

Qut dogfterdekedtidnio® e sebiHAlopkfitibR, (RENMEopSatiddfs bArkied 0@ dgain.
and as the second air. One portion of ~ the outdoor alr

ARY ihdoo? YPREIeRLhATRAN Sy Mbhﬁ:nuoﬁél Lutri%a %ﬁ%ﬂépeﬁtmﬁ of the first

remai ni ng portion of the 15 out air

oﬁy,m%g?qg &U&gﬁg;?m of! RST OPERATl ON Referring to
r

FI gure Int st operation, the process of

HE;J:rit'ggiess rege?@?&fﬁgﬁggﬁgggﬁspwﬁ?ﬁb ?fiapgttE:at
firsig oﬁﬁe@rf‘%’&%ﬁrﬁﬁféar%ﬁ? o pterty Aae BR et figir eans
o d°ﬁrag§ucilgs ORTPEAPLE QPR Tt pb e P spegnd suction
o SRR i 2 KT ot Pt TR B o

. e first danper (47), the second danper t he

O'Ptga?ftaﬁf rﬁanP“%@sl} to senve astke Sistana @éh?)wov%w dpre portion of
pl aced i.n_the open state while, on the 25 other hand,

th Rtdpgy #HOdanpwpliedmgoors pile; fmpltzangapsdy, theammainipgportion of the

si xt h, danper (37), and the 48
outdoor air OA 1s discharged outdoors.

FIRST OPERATION

Referring to Figure 20, in the first operation, the process of adsorption in the
second heat exchanger (5) and the proce;s of regeneration (desorption) in the first heat
exchanger (3) are carried out. In other words, in the first operation, moisture present in
one portion of outdoor air O4 is adsorbed in the second heat exchanger (5) and moistl;tre
desorbed from the first heat exchanger (3) is given to the remaining portion of the outdoor
air OA.

During the first operation, the first damper (47), the second damper (49), the
fourth damper (53), and the seventh damper (39) aré placed in the open state while, on the

other hand, the third damper (51), the fifth damper (35), the sixth damper (37), and the
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ei ghth danper (41) are placed in the closed state. One
portion of outdoor air QAis supplied to the first

heat exchanger (3). The remaining portion of the

outdoor air OAis supplied to the second heat

exchanger (5). An inflow of ot&8door air OA entering
through the first suction opening (19) travels 5

through the first inflow passage (63), wherein one

portion of the outdoor air QA flows into the first

etphih deaqeh fhlg areplageddn thegdgsed state. t Kinefriortsan efpaitdogyair O4 is
(33a). In the first heat exchange chanber (69),

soppliet oo thedastdrebozkchanger (Ne Tosweniaenng paitien pfithe ohtdoheair 04 is
first heat exchanger (3) is released to the outdoor
sapplie@fo theliecodidyhehtexchatigdo@). air OA is humdified. The
outdoor air OA thus converted into humdified air

beconas, ifflek beawidedr dhuOM hleying hréilcthé ey e6otidinlop&fing (19) travels
The humidity conditioned air SA exiting the first heat

ﬂ%&ﬁ%’lﬁ!ﬂg First GRERSH ﬁﬁssﬁ%@%ﬂ WWhReir Siepition HEthe 86ABSE air 04 flows into

out Tl ow passage y way of the seventh opening

tlée;t%r)sf:ﬂetah g{bﬁxd!mrﬁeaéhh%emijfﬁ% thd i Qﬁbnﬁx%e(lﬁ?}: ong tlfe%st heat

dity conditioned air s supplied

ek{lﬁﬂ?& ﬁhaﬂ(yep #%2 thOiStPEER0BQ %lne&xe 9@5%?!?]&9 nﬁfe@al ot(ﬁle h&? heat

renmal ning portion o e out door

8&‘;3\‘1’}%&5 {1 95{1%&%8 ltj(%}le Eﬂo{} St BAr é«her%Hg Ll‘le r?[)ﬁt‘%%f %;@% 1(5 %%delﬁed

e secon exchange
econ cond heat ex
HBF aerr@*;* %?0& et Blodvieing oFRE e g
|s ad r be e a nt terlal h
RO et o et g arapren &Y S coristie e Brobpeaf Gxchangse
ehum di f | ed The outdoor air OA thus onverted into

g@ﬂ‘ﬁﬁ%(gq)fﬂoé‘& thyough Eresend pugiiove pessege (@ ‘%)é%lﬁog‘ih? sggnth

The emi ssion air EA exiting the 20 second hea
ORSUMKIRE)- c nEeBetter passage thipuigh thepgemnd fae (FDr tbe heratqawcﬁﬁpdmoned

passage (65) by way of the fourth openla% (33d).
arripedris Syfpligd lrpﬁ@watg@uelh thssgepndiputlet qpeping 425X 79) |t he

em ssion air EA is discharged outdoors through the

fi r st Osuhe etherdpagd; the rengaling ppuien ©b Hsl atdosn as 04 ¢ndering through

execution of the second operation, the first operation
thesfirstmuctipreopenintg @A8kflows 5 BECRNDI BRERATHAORE digamber (73) from the
second opening (33b). In the second heat exchange chamber (73), moisture present in the
outdoor air OA is adsorbed by the adsorbent material of the second heat exchanger (5),
whereby the outdoor air 04 is dehumidified. The outdoor air O4 thus converted into
dehumidified air becomes a stream of emission air E4. The emission air £A4 exiting the
second heat exchange chamber (73) flows through the first outflow passage (65) by way of
the fourth opening (33d). Then, after passage through the first fan (79), the emission air
EA is discharged outdoors through the first outlet opening (23).

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

carried out again.

SECOND OPERATION
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Referring to Figure 21, in the second operation, 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, noisture p#dsent in one portion of
outdoor air QA is adsorbed in the first heat exchanger
(3) and noi sture desorbed from5 the second heat
exchanger. (5)_is given to the remaining portion_ of the
out ddtptergEing tomigure s, imhe serond SperanoR ﬂaer%rp?f@ﬁ of gqsgrption in the
first danper (47), the second danper (49), the third
firstlngabexchanger (3randithepresesh efiregenasation(in the sgeenddieatesshanger (5)
the open state while, on the other hand, the fourth
ard aarpied o6 3)In othice whidst in theaspoond ¢3E3tion meistirg presetd im ene portion
(37), and the seventh danper (39) are placed in the
ofduadoed ais t(ad B.adSarbedoimrthe first hdat exdheoger ()i and @fvistareld@sorbed from
supplied to the first heat exchanger (3). The
the 66dh8 hed eRElidnan5ps givea 16 tHedembingigl pdior &f the bdboetr O4.
to the second heat exchanger (5). An inflow of outdoor

ai r Qg t8E kGnd Bgem iHeeirkt dabdpes U, tROsRBEN A8t 149), the

travels through the first |nflom1passage (63),

th GaRbE: @1 ah@ fel RghtR Harhie (@Htaﬁfpﬁﬁc&i‘ ih thdbrleh Qffe WHAL on the

the second heat exchange chanber” (73) fromthe second

oBOIPEnt B calbel (3 I R I T80, R M TP g e
sl 9668030118 LXFNANOBRo Nl S GRLEARGH Bkl air 0 i

& out door
o B P TP PRI A8 e i

i.pned a A. . The hum dity condltloned air SA
Su@?f?“i é‘e‘? ??8%%@?5’?8"%&%& (%Xchange chanber (73) flows
t hrou he second outf] ow pas 5 way of .t
20 oihiog oy SR g el e e et waing| 19 ravels
t he second fan (77), e hum dity con i tioned ai
fhr%lgé rSEIP R RysiAge ﬁt%s OthFECIR RBe BUEEAQ B’Gﬂ“ obHE %@Wﬂ into
(25 On the other hand, the renmining portion qof the
the, a%cea% heaéuercfeug% FhaBIeR (/3) FiPBL YA SecoRe OP‘?D#%& (3§h);t i 1rthe second
Eenlng (19) flows into the first heat exchang
heaheeherze(bomber @A), medstyre dstorbesifaom ity gdsgrhynt mﬁelt“ﬂé’f the second

first heat exchange chanber (69), noisture in the )
hegtiexsbangen(F) itwlgasedrs thajewsrdss @iy, rikerchyshe pitdeor air 04 is

mat eri al of the first heat exchanger (3), whereby the
hwoutidisdr Zhe oW@oor air OA thus converted into humidified air becomes a stream of

humidity conditioned air S4. The humidity conditioned air S4 exiting the second heat
exchange chamber (73) flows through the second outflow passage (59) by way of the
eighth opening (31d). Then, after passage through the second fan (77), the humldlty
conditioned air S4 is supplied indoors through the second outlet opening (25).

On the other hand, the remaining portion of the outdoor air OA4 entering through
the first suction opening (19) flows into the first heat exchange chamber (69) from the first
opening (33a). In the first heat exchange chamber (69), moisture in the outdoor air O4 is

adsorbed by the adsorbent material of the first heat exchanger (3), whereby the outdoor air
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0,4 is dehum dified. The outdoor air OA thus converted
into dehum dified air beconmes a stream of em ssion
air EA. The emi ssion air EA exiting the first heat
exchange chanber (69) flows through the first outfl ow
passage (65) by way of the tB®rd opening (33c). Then,
af ter passage through the first fan (79), the em ssion
air EAis discharged out doors through 5 the first
out | et openi ng After execution of the second,

08 podsimaRicd el avkdoaspis it frmcoveiad Hite AeISaIORgH s becoms a
And, indoor space humdification is continuously

streamrdf ehisicn dity/E4 e pBhd ernission fir EHeexitingsthe fisg éfsaite?c@wnaﬁéwmber
the second operation. DEHUTVHDI FI CATI ON OPERATION I N

(69 fow) HEbiRGRe MEDRutTowWassagg (65)dyhway ofithe thadiopaning (33¢).  Then,
operation in air discharge node by the dehum difier

affee pAGagSBlough fie Hrecan ¢7H Lt ietiissttmedii B i ddchaiged optdoen through
while, on the other hand, the first suction opening

théﬁ%hohﬁd%b&ﬁﬁg (dxee Figures 22 and 23). Roomair RAis
brought into "serve as the first air and as the second

air. \%%\ﬁﬂoﬁ Rf e sﬁéﬁdro%%lah Fthé\irst Spérhiddl ik @8kried out again.

i ndoor's . sinul'taneously, the renaining portion

A@é&%ﬁr %ﬁ%g‘hﬁnﬁdl%ﬂoﬁ it ENan e carted Qb SeRitiolr bIRBE first

erring to gure 2, Inthe'first

oq%ga‘%{oﬁtahgrt]he stelggndo(%%&g%g_ of adsorption in the second

Xchan the process of regeneratlon

pESFpRBRA N SRS A N IR R BISCRISSGR MO P

n .20 one ortlo

ggisiﬁlﬁ af ipd 4 em}lﬁ;@a&m e %%ﬁéﬁwé’}”%"g‘?" ol t#s?‘%‘%%?igiﬁ“

qu?%oé&%eﬁ%ndbs?qqﬁép%%wggﬁa i BT, ﬂ%exi . Pf'hég}%né‘% firs
51), :

SR OPORERALD) Rifloseq e ‘éﬁ%@”"‘ééﬁ g £ £A gt in o

danper (41) are placed in the open st?te whil e, on thel.d
semq@rthez rshin and e 564088 Bitan{es e of e gouB el Ry 1 supplie
danmp (49), the fourth danper (53), and the 51
mdoors whlle simultaneously, the remaining portion of the room air R4 is discharged

outdoors.
FIRST OPERATION

Referring to Figure 22, 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 carried out. In other words, in the first operation, moisture preseqt in
one portion of room air R4 is adsorbed in the second heat exchanger (5) and moisturé
desorbed from the first heat exchanger (3) is given to the remaining portion of the room air
RA.

During the first operation, the third damper (51), the fifth damper (35), the sixth
damper (37), and the eighth damper (41) are placed in the open state while, on the other

hand, the first damper (47), the second damper (49), the fourth damper (53), and the
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sevent h danper (39) are placed in the closed state.

And, one portion of roomair RAis supplied to the
first heat exchanger (3). The renmining portion of the
roomair RAis supplied to the second heat exchanger
(5). An inflow of roomair RARlentering through the
second suction opening (21) 5 travels through the
second ianOM/passage (57), wherein one portion of the
roomair flows into the second heat .exchange
secyﬁlathtslémpev@)‘)) pechaced i e glogedbpetai ndnd, 33115)30111011@# reQyp air R4 is
second heat exchange chanber (73), npisture present in
supiplied wothe &irst heot exehangerdBh e T Hsyempiaing pesinnindiibe roamesit &4 is
of the second heat exchanger (5), whereby the roomair
sipplied tootbh gevodd hea@xclibhgerr®om ai r RA t hus convert ed

into dehum dified air becones a streamof 10 humdity
condi Ah difkv af tooim/air A entbting thiréughdenecondsvetdomopentid (21}
exiting the second heat exchange chanber (73) flows

trivel Ol ugh ke ssesiaflowtpabsage &7 ?Sbﬁ@@elﬂ o9 pdryiomay thefrodrh@ir R4
ei ght h opening (31d). Then, ter passage through the

11695 88 tHoABodnl Peat dxBRarRE Bhathb (7D TRM HeRRRMoPiingA1bF Inthe .-

supplied indoors through the second outlet opening

sdcémd hca@@xéﬂ&ﬁg@&ﬂ%ﬁfbep(@@g mdiftfre 28R h Mk B8 iPR4 N adsBi®ed by the

roon1a|r RA entering through the 15 second sucti on

%éé%of:deé;%%%?fhﬂe%t oL b cagionnsi

‘Ifﬂr om 1tf IES - ngs( f er | aYegéﬁ L%t% ga#&élg{f%ﬁe%grfo UG a stream of
g@m&? ) e'ﬁgﬁ] chikf, L 00N 2 Bt WICLER heat

b ”Ve{ OB @f@%ﬁi@?ﬁ'?ﬁﬂfﬁ?ﬁ%\w Bafedn (5T ey pEipe

mgﬁ ng@ggzgﬁﬁgéQ%Cha 69 fléﬁﬁ%thrﬂygﬁé%ﬁﬁBLH{St

Then, aft assa e thr ugh the first fan 79)
cqrﬁ&wélﬁii &iSdris synp @mdeora @eaecoaﬁ PRYS OBERIRE

the first outl et opening (23) Upon conpl eti on of the

exec PP 81 Akerthpad, @@c@ﬁ@lwca‘fl%ﬂf £ Front aif & epfsaing thrgugh the

Is carried out again. 25 SECOND OPERATI ON 52
second suction opening (21) flows into the first heat exchange chamber (69) from the fifth

opening (31a). In the first heat exchange chamber (69), moisture desorbed from the
adsorbent material of the first heat exchanger (3) is released to the room air R4, whereby
the room air R4 is humidified. The room air R4 thus converted into humidified air
becomes a stream of emission air E4. The emission air EA4 exiting the first heat exchange
chamber (69) flows through the first outflow passage (65) by way of the third openiné
(33c). Then, aﬁer passage through the first fan (79), the emission air £4 is discharged
outdoors through the first outlet opening (23).

Upon completion of the execution of the second operation, the first operation is
carried out again.

SECOND OPERATION



10

15

20

25

Referring to Figure 23, in the second operation, 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, noisture pfésent in one portion of
roomair RAis adsorbed in the first heat exchanger
(3) and noi sture desorbed fromthe 5 second heat
exchanger (5) is given to the remaining porti?n of the th
r oom Referring to Bigura 3, imthe second @Peraaem hopr0cgss of pdsogytion in the
suction opening (19) is closed.. In addition t he

fifsoheeas hxchangee(3) B@)the process of regersasksarin tizssecondaeat exghanger (5)
danper (37), and the seventh danper (39) are placed .

areRafried onp e rin stter evovds, Inethe savondepeaatingy, Nieistere presentfip pg¢ portion
danper (47), the second danper (49), the third danper

of Dk aiBRAl id dieoded it the dizsvheat ekdibngar(d) pidaveidturandeshebed from the
cl osed state. One portion of roomair RA is supplied

sdcOnd Réat bkdhahgdig8) is gxehange rerhdhing Postion afniee riongair RA.
portion of t%e roomair RAis supplied to the second

heat ﬁﬁﬁﬁ%&e §bcon@bperdfion, Mid Bt ictibOpanaig (1RAiseidsed.i rig addition,
t hrough the second suction opening (21) travels

tﬁe%@dﬁ%ﬂﬁ#@t{ﬁ%%ﬁ@ ‘i{iﬂhrlfa}d%\é{‘ B@?ﬁﬁ@ﬁx&%pem ,@ha e Rventh

porti roomair "RA tlows into the first heat
¢ . .
GHEOTIO G HESER MO LAIMAE ob 11d QpGfHRATNe M Bhmph ), the
t h ' ' ta5deak
scspoq gRpored. s R SRR 080, i b GRS RIRED L) B RhcCeBin the
i s dehunm di f.i ed. The._. R
ol oty g OLroP e BT blicd Y e AMUEEEr ). The
ditioned air SA. The hum dit diti [
r?‘?%%a égftﬁg a?:ﬂ{esrezweaai ‘ Rl @%stﬁé%r#d‘*?%ﬂsﬂﬁn&%‘(ﬂ-
rough .t he second .o oW passage of .
pier LU IR AN e DI IR T e o
the second fan (77), the hu?%_]ﬁl tE\%/ﬁéc_ondlet|$%edof air SAirRA
e bt ranehe ot 2T o 0813
: e ot her hand, e remainin ortion e
o Rt e TR st SXCPARERRRE DY o SRR URRORSTEAG G- 1A the first
opening (21) flows into the second heat exchange
hedtanitenge digimirer 66M)1 meistuss inrthe WeBIANAL (l%afbwbea RY {hpgeadsorbent
second heat exchange chanber (73), noisture desorbed

fatainl afthe fiest hdatexblemeen(d), ehierdby she ropm aipfdayidehumidified.  The

exchanger (5) is released to the roomair RA 53
room air R4 thus converted into dehumidified air becomes a stream of humidity

conditioned air S4. The humidity conditioned air S4 exiting the first heat exchange
chamber (69) flows through the second outflow passage (59) by way of the sevgnth
opening (31c). Then, after passage through the second fan (77), the humidity condi;cioned
air SA is supplied indoors through the second outlet opening (25).

On the other hand, the remaining portion of the room air R4 enfering through the
second suction opening (21) flows into the second heat exchange chamber (73) from the
sixth opening (31b). In the sécond heat exchange chamber (73), moisture desorbed from

the adsorbent material of the second heat exchanger (5) is released to the room air R4,
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whereby the roomair RAis humdified. The roomair RA
thus converted into humdified air becones a stream
of emi ssion air EA. The enmission air EA exiting the
second heat exchange chanber (73) flows through the
first outflow passage (65) by3way of the fourth
openi ng (33d). Then, after passage through the first
fan (79), the emssion air EAis 5 discharged outdoors
through the first outlet opening (23). After exec thon..
whereb e sein At Rebishamidified ¢ EherrppEait i s gy erigd mto humidified
carried out again. And, indoor s_pace_dehurrj_dificatior}1
aif becomss pstiears biemission el gt 19y epassian aly B4 epring the sepqug;heat
operation and the second operation. HUM DI FI CATI ON
exCRER ThahberN73) fovdl Bemghde fusDritlow Dassage)(68) by way of the fourth
hum di fication operation in air discharge node by the
openitigdBRder Theansdter pBiige thivegls dedivst fam €79),ahe epissiongir 4 is
(21) is opened while, on the other hand, the first
diséHatdedbutdepanhiagh i) filsSoutleosedingy@®). Fi gures 24 and
25), as in the dehumdification operation. Roomair

RA | spheQuebiitiondf i s%@éﬁd&)f;ﬁﬁltﬁ)ﬂ&hé fifst bp@rhtiorsis daiad bheagain.
second air. One portion o the roomair RAis

Aﬁ&,ﬂﬁb&cﬁ%&ic@%@ﬁﬁxﬁid‘fﬁﬂaltiﬁn isofihiREIS Quiad out B repetiidnéMBe first

portion of the 15 roomair RA is discharged outdoors.

0&&%}%%@%&&%&{@ ng to Figure 24, in the first

operatio e process of adsorption in the second

uﬁl@sginfﬁiﬂmw OFER AFFONIR ARCHESCHARGE SO | On

sorption) i exchanger (3) are
Car ) obRyi55 I8 ARk AR s s
CS38E ot BB B9 G ROk RSB Ay AR oion
ok GRSy 1 B g .
N T
ot her 25 hand, the first_ danper (47) he second .
theappre it Rbis supplisdiipdqoss Uhﬁiaé’fm‘tlﬁﬁo,usb’n eIFBABIGHROR gL the
room air R4 is discharged outdoors.
FIRST OPERATION
Referring to Figure 24, 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 carried out. In other words, in the first operation, moisture present in
one portion of room air R4 is adsorbed in the second heat exchanger (5) and moisturé
desorbed from the first heat exchanger (3) is given to the remaining portion of the room air
RA.
During the first operation, the fourth damper (53), the fifth damper (35), the sixth
damper (37), and the seventh damper (39) are placed in the open state while, on the other

hand, the first damper (47), the second damper (49), the third damper (51), and the eighth
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danper (41) are placed in the closed state. One
portion of roomair RAis supplied to the first heat
exchanger (3). The remaining portion of the roomair
RA is supplied to the second heat exchanger (5). An
inflow of roomair RA enteriA$§ through the second
suction opening (21) 5 travels through the second
i nfl ow passage (57) wherei n one portion of the room
air to the first heat exotﬁ;anec ber
dappgy (‘#laamlw@dﬂn fl{ewl%&éﬁtﬁwg One ppriion|of Teqrp akr iidgis suppligg to the
exchange charrbera{]69) noi sture desor bed fromthe
firgichet pehengea(Br i dhe shmainpe peition of eapomrisHithijeprpli tp she
rel eased to the roomair RA whereby the roomair RA
secandrhent edchamgtr (5)The room air RA thus converted into
hum dified air becones a streamof humdity 10
condiAn mfless afiroorBAir Achentéring tiough dersdedridanetibradpenidg (21)
exiting the first heat exchange chanber (69) flows
trdvelsahi@boh e ssendriaflowphdsaye (335 sdgri ) pdriomasthe todnheir R4
seventh opening (31c). Then, after passage through

f1$vsinirme fiesthes ekdifhge tgntiey @90 iflovn e fdintdpeniag (38))! BAhe first
is supplied indoors through the second outl et opening

heaP@dcharfge chBfbel (88), nitAdithe dedifbd O M llsBBES Riterdd] of B first

roomair RA ent erl ng through the 15 second suction

he%ﬁ%%%%% E %gls %ellé?ﬁéi oMb OrobREais RS O\Qﬁjer&%%e oD AP R i is hurmdlﬁed

romthe sixth opening” (31 b). Inth

T@%Q&%m@m% ﬁﬁt@f%ﬁ%d@)h cﬁm §E§%§an%?ﬁxﬁﬂltdlt&n

room ai [j sorbent nateri al
i FES: Qhﬁ%e%h?‘%%%?ﬁﬁ&%eg?ﬁ%“ SR R
f
chgrn&fg@fﬁﬂgs &W@%%iﬁ T e @?ﬁi&aﬁ?ééﬁe&fﬁ%na
exc 73 OWs t rou ow
0 ag]gz gc? ex, thlrﬂtéghf €i5§C n% i’? 11:y conditioned
ng; gaf§6gaz£stgg g&‘gﬁg heflrs?gfa g(79) t he
aigd S 1 OQEAMFQUEi e P%‘LWE&?E"&‘H}% g)nrough t he
ing (23). Upon co letiagn_of th

first outlet
execfn 06‘?31“8%{1 theTemaiging portion-of theroomsapRd eaﬁéipatﬂ?rsvsh the

Is _carried out., 25 SECOND OPERATI ON 55
second suction opening (21) flows into the second heat exchange chamber (73) from the

sixth opening (31b). In the second heat exchange chamber (73), moisture present 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 R4 thus converted into
dehumidified air 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 w.ay of
the fourth opening (33d). Then, after passage through the first fan (79), the emission air
EA is discharged outdoors through the first outlet opening (23).

Upon completion of the execution of the first operation, the second operation is
carried out. |

SECOND OPERATION
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Referring now to Figure 25, in the second operation,
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, noisture priddsent in one portion of
roomair RAis adsorbed in the first heat exchanger
(3) and noi sture desorbed 5 fromthe second heat
exchanger (5) iven_to the remaining portion of the
r oom R¢lerrg, no“mrﬁgalgeﬂﬁemg%smambmﬁmnoﬁhe prasess fiadgprption in
danper (51), the fifth danper (35), the sixth danper
the 3iryt heatrrkchinger(3) hnd thepreasss Qﬂ@gen&raéiOp limthe de¢omdthizat exchanger
open state while, on the other hand, the first danper
(Y) 47 cartidteorg e c hnathelamgaes, 1 #e)secdrndeppbrativh melatapepre{enBin, one
and the seventh danper (39) are placed in the closed
patiah of robAtlair Ads pd¥oibedin e firoidivapdxchidet B) 4Ad SiofNalre desorbed
to the first heat exchanger (3). The remmining portion

froin thé)Secof@ et iekcHaAgdryS) 18 gPRhite thetrOmhinm Rﬁ%ﬁﬁﬁﬁ?ﬁoﬂlﬁ@hom air RA.

exchanger (5). An inflow of roomair entering

t hr ougtridd e 36N SpStatibn, e ﬁﬁﬁr&hﬁgel(@i) thetﬁi%}/@in%per (35), the
t hrough the second infl ow passage ( wher ei n ‘one

B 78 PO B o) Ay %p%%?a&%w_@% e
OB L SRR (o B35
i

rted,nto fledalr beco

S, C
sugp mﬂﬁ%ﬂ%fl{%ﬁ%ﬂ&ﬁé?‘}%ﬁé@ i e ein i nopling e foom i R i
ned a A t he second heat exchange
Sué’ﬁﬁ?é)%’rtg? W“‘? F‘?ﬂ?ﬁx‘ﬁ?‘ﬁ‘ Zﬁ) the second outfl ow passage
(59) . the. 2 ht h openi nhg (31d). .Then, .
after%ﬁgg’éb‘é{t Ioh ?IH g thgsepend suctipp.opening (21)
um conditjoned air SA_is supplied indoors
tr%‘ﬁ}%ggﬂ?g b e sseeshiatlefiprEseeodhi TR gne pation ﬁéthmr%n air R4
hand, the renaini ng]ymortl on of the roomair
flows wiq the seqnnd bight cxreange ghaspher §TR) diaghthe e ﬁ@energl@lb) In the
flows into the first heat exchange chanber (69) from
seepied It exehangseahiamger G3), ajoistune deparbed from theadsobratmetgaal of the
chanber (69), noisture in the roomair RAis 25
Seamebédmbyngeh €S)aslmdeasehto thetoom ait Rdf wherebf fhe soorhemtRA is

exchanger (3), whereby the roomair 56
humidified. The room air R4 thus converted into humidified air becomes a stream of

humidity conditioned air S4. The humidity conditioned air S4 exiting the second heat
exchange chamber (73) flows through the second outflow passage (59) by way of the
eighth opening (31d). Then, after passage through the second fan (77), the humidity'
conditioned ajr S4 is supplied indoors through the second outlet opening (25).

On the other hand, the remaining portion of the room air R4 entering through the
second suction opening (21) flows into the first heat exchange chamber (69) from the fifth
opening (31a). In the first heat exchange chamber (69), moisture in the room air R4 is

adsorbed by the adsorbent material of the first heat exchanger (3), whereby the room air
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RA is dehum dified. The roomair RA thus converted
into dehum dified air beconmes a stream of em ssion
air EA. The emi ssion air EA exiting the first heat
exchange chanber (69) flows through the first outflow
passage (65) byway of the thi%d opening (33c). Then,
after passage through the first fan (79), the em ssi on
air EA is discharged outdoors through 5 the first
out | (23). er. execut i n of the, second
Rédéf@mr%ﬁ%flhe'fm fogm %@# Aussanyeste: ératpldélaure@ffiégaar fpcomes 2
And, i ndoar space hum di fication i s continuously
sigean} plkmigtion sy Ede p dbe emissioppirtibexiting the fisgideak qxshmﬁ @hamber
t he second operation. Accordingly, in accordance with
(6% Sows dlougtetnd dutstioptflow paskagei(65)fiycway ofthe thirdigpening (33c). Then,
hum dification is carried out in air supply node,
aftérgrasdage thakighghe firsp eadi79), thetemigsior @ir A is dideharged pacipors through
dehum dification or hum dification by only the
tHedflestragrtlenopehingy23joor air OA. I n addition,
dehum dification or humdification is carried out in

ai r dhsehadea®ionTrde scbheY RatRkhe Grdt bp@Ressd Rlcarried out again.
perform i ndoor space dehum dification or

ARENW8bdr spadel A BYic&TUnYs EARIndbSTNaIrAED Sty rERaoa bf tHArst
15 OTHER EMBODI MENTS OF | NVENTI'ON I n t he f or egoi ng

o IR ARNhSsechili GRefioal the first heat exchanger (3)
and the second heat exchanger (5), adsorbent

mat er‘?lééﬁ?? gél? 128%9%?#%9 with tf'u;1 cgﬁ(& Shbdi ?‘.ﬁ’tr § ace&’ifﬁlpatxon or

each as on t exter na sur

o < R é{fﬁ‘#ég'/%‘éd“ar oS LBl o peytorm
inROEERH der %“?%ﬁr B8 ok s iof by f@@sl%%%“ 4550 o8 Pl air 04.
oo S Son enpt i ﬁ@ﬁ ShidifBfoh il Pt a8 horee
s I glﬂg%?%te%eﬁg seli G A6 AT AR R
BRI o

heat exch In this case, noisture adsorption

Oaﬁ@ww&lﬁwgs% o ENVENTION

In the foregoing embodiments, in each of the first heat exchanger (3) and the
second heat exchanger (5), adsorbent materials are supported on the external surface of
each fin (13) as well as on the external surface of each heat transfer tube (15). In the
present invention, however, it may be arranged that adsorbent materials are supported on at
least either one of the external surface of the fin (13) and the external surface of the héat
transfer tube (15).

In addition, in the foregoing embodiments, 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
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(adsorbent material regeneration) take place at
intervals. And, also in this case, both a noisture
absor bi ng neans and a noisture rel easing neans are
provided. In the above case, the noisture absorbing
means is configured to swtch?the 5 circul ation of
refrigerant in the refrigerant circuit (1) and the
distribution of air by the danmpers (47-53, 35-41),
whereby refrigerant is condensed in the second heat
(adscebrah gateriabyegendstion) taleplace ahiséusdly:, refrigerant is
evaporated in the first heat exchanger (3) so that
noi stAnds alsp és thit casey bartisa meisture Abwirking neansapdtamoistyhe releasing
the first heat exchanger (3) is adsorbed by the
measardygovidadit eri al of the first heat exchanger (3). 10
In addition, the noisture releasing neans is
conf iIg hieedbol© ca¢) the Mndidire@bsdibingmeans Bfconfigired gesvitth the
in the refrigerant circuit (1) and the distribution of

ciftulatiBY of RerigkaMeR the(réffigednt cidtitdd) andWhe BRBIbution of air by the

refrigerant is condensed in the first heat exchanger

aﬂ»ﬁ)ergf(avls@; 35-21);‘&)1&%? %{%%é’mmr e CohdiREh theSseBURINMRABELRHanger (5)

t he second at excha ger so that noisture 1Is
e R

SRR B RS SRl of SIRNRNAYLSN FUEHRBELW Bnblif) s ssorbed

|nven Ion i's no e arrang
ch,of an view (see
byll'fa% ﬁ?sé’ r%n?m?ﬁg?np?ﬂh n?iﬁsi ﬁ?)ar% eé%agg?régi of arran g enment is
not Lim that of .t he enbodi
' R g%ﬁ ogp sael%aﬁwgawwms Sonifireq o SPtshhe Picgsion of
s _conne o 20 the first et 0
fefﬂaeanha’t 6 ErtyeSTapiE et 60 eSS ORGP BRapt daiers (7-53
nicate with the first suctlon openi n
35(119)) Wh?rﬁbsgg%msqraﬁ 1S gqpdenss ahalefﬁaﬁ hegtexchange G dEEed
to the second out|et opening (25). Alternatively, the
siguliangausly gefrigyrantig ¢ vanorateg Wh%l gegoBdhent exchangan(@hsodhgtanoisture
with the second suction opening (21). In other words,
is rqleased forasstrepmyrpf@ndioveing thrpughsthe §rat heat wxqimmpen ) fop gheqrurpose of
the drawthrough type or the forced draft 25 type. 58
adsorbent-material regeneration.

Furthermore, the present invention is not limited to the arrangement of each of the
embodiments shown in plan view (see Figure 3). That is, the orientation of arrangement
is not limited to that of the embodiments.

In addition, in the above-described embodiments, the first fan (79) is connected to
the first outlet opening (23). Alternatively, the first fan (79) may be provided so as to
communicate with the first suction opening (19). In addition, the second fan (77) is
connected to the second outlet opening (25). Alternatively, the second fan (77) may be

provided'so as to communicate with the second suction opening (21). In other words, the

first fan (79) and the second fan (77) may be of the draw-through type or the forced draft

type.
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Furthernore, the first enbodiment is sw tchable

between full ventilation node and circul ati on node

and the second enbodi ment is sw tchable between ful

ventilation node, circul ation node, air supply node,

and air discharge node. Alteb®hatively, it may be

arranged that the dehum difier neans (80) (the

hum di fi er neans (81)) of the present 5 invention

performs at |east any one of full ventilation node,

ci r cduahpmnprenshe firsh pmbediment s swisehablecetween full ventatiagemode

node. Finally, it nmay be arranged in the present
andrpirewlationmotia andsthe kenond pmbedimeniss seitbhablebetivesn fir amstilation

(80) and the humdifier nmeans (81) is provided.
moddDCiERRE tin AR, hiCARIHlY Tédd Andsirdishirge modes cAltérastively, it may

above, the humdity controller apparatuses of the
bejHiRa g that thy detingidifidf thebisqB0) (themahiAifizh dichyd (8U))@f the present

hum di fyi ng an i ndoor space or the |ike and are

infPeibh petfarmhsyat fdbist £ oneof fulleventilaB6h Hodk CHiﬂEﬁIahQﬁ‘nﬁfie 3y supply
adsorbent material and a heat exchange nmeans.

m&dePhABaiY iiAdharse abdd. MED 1S: 1. A humidity controller

apparatus, provided mnth an adsorbent material, for 5

regu lF?ﬁdIlgglt H&? rﬁ{) ﬁs@nﬂﬁv&ﬁloﬁ Gt @ghem&ﬁ b

adsor pti1 Onh on materi a nol st ure
GRS Wéﬁé‘“?‘ a'%f"‘f‘?@@*{i’%s%@é‘@%? Sy ses o
ﬂ‘fﬁﬁﬁ%ﬂ?‘?#@éﬁ%ﬁ?@ﬁépﬁ?dcoﬁp?SESPthfiﬁ (Fgeraton

Cher AP bEt P BRre TheupidhEsptt Gpparstuses of thepresen
o PSSR a5y SRS el R e
pa%gc% ygsrlht;tec[%g (tel}rf:elg‘liegrai e %gqt: ea?lﬂgrs]org}antl-p%glﬁpé gp%gggaatggchange

control |l er apparatus of claim]l conprising:
means.
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15 noi sture absorbing means for sw tching refrigerant
circulation in said refrigerant «circuit (1) and air
di stribution so that refrigerant condensation takes
place in said second heat exchanger (5) while,
si mul t aneously, refrigerant &%aporation takes place in
said first heat exchanger (3), whereby noisture
present in a streamof air flow ng through said first
heat exchanger (3) is adsorbedmg¥ t he adsor bent
material, and 20 noisture € ng means for
switching refrigerant circulation in said refrigerant
circuit (1) and air distribution so that refrigerant
condensation takes place in said first heat exchanger

WRATVRICIeAIMERUIS: aneousl y, refrigerant evaporation
takes place in said second heat exchanger (5),

1wher elyuinbdityadatsle apparatus rpraridéswith ge adsostientmaterial) dor
rel ease of noisture therefromto a streamof air

eghlﬁ h@ theliRE@igho S Y ffdciihg ARaHue 18NN ontBihe adSorbéht material

The hum dity controll er apparatus of claim1,

ameﬁ&ﬁhBe déshﬁatﬁﬁmhbﬂletadimsﬁﬁ bdterlaB vieRRRrted on a
surface of said first heat exchanger (3) and a

sur f ad:%fr?%eréﬁ‘ 'cﬂcﬁ?ﬁ? T%Srbﬁﬂéd Gl RABH ﬁﬁsésgh) firs@¥9t exchanger (3) and

dehum neans for swtching refrigerant

a gAcht? %Elt g%hﬁhgeﬁgir, gr\llllich é{? f‘ﬁ L%poﬁ_‘ ot} pfe*éé;fm ﬁe@xg&ﬁkﬁ’onadm'éle by

Fre rn a’st

ex C 15.11&1 ﬂ-é%ehgﬁ &%%glg%gé}g fa%& gﬁ% ?eg)? Et?écltsr}gﬁih%%t
COEEEW aa%?ni %V%%és%éeﬁ i e RN :%ﬁ i Q%P%%%F%as%r A
B © b b el S S ortE 0 08 AR S DGR S Y Hoar

gerefr n1to a streamof air flow ng through said
excafngepEPant 10 condensi ng heat exchanger (5, 3),

whereby the stream of air dehumdified by the

adsor bent naterial of said refrigerant evaporating

heat exchan is supplied to an indoor space.
2.4, Th’Blermlmlgntx 9or&@Hfsrr yprfus slaimt pomprisgai m 1,

wherein: the adsorbent material is supported on a

sur f Joeisyfe ahapibing means fergviwhing apigeerapbyirculation igysaid refrigerant

surface of said second heat exchanger (5); and
circuit (1) and air distribution so that refrigerant condensation takes“place in said second

heat exchanger (5) whi_le, simultaneouslj.f, refrigerant evaporation takes place in said first
heat exchanger (3), whereby moisture present in a stream of air flowing through said first
heat exchanger (3) is adsorbed by the adsorbent material, and

moisture releasing means for switching refrigerant circulation in said refri ge;'ant
circuit (1) and air distribution so that refrigerant .condensation takes place in said first heat
exchanger (3) while, simultaneously, refrigerant evaporation takes place in said second
heat exchanger (5), whereby the adsorbent material is regenerated by the release of

moisture therefrom to a stream of air flowing through said first heat exchanger (3).
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4. o riMserRty gl eers

hum di fier neans (81) for switching refrigerant

circulation in said refrigerant «circuit (1) and air

distribution is provided so that noisture in a stream

of air flowing through a refrigerant evaporating heat

exchanger (3, 5) is adsorbedé®y the adsorbent

material of said refrigerant evaporating heat

exchanger (3, 5) while, sinmultaneously, the 20

adsorbent material of a refrigerant condensi ng heat
3.exchakgerngidity gontioler apgaats of Elgipy. Wheens o| ease of

noi sture therefromto a streamof air flow ng through

Sai d thesdsoentmeterielin semportedone aurtass of atid rst feat esphanger (3)

whereby the streamof air humdified by the adsorbent
andet serfaed oftdaidsseicond lefat exgbareget (Byador at i ng heat

exchanger (5, 3) is supplied to an indoor space. 25 5.

The highinglidifieraneang (80) dor saiiohing refsigahnidigulaidn iméuwdd eifiigerant

61 the adsorbent material is supported on a surface of
cifedit 1) dndslir diSAbuttoncid PREeded (58 thal Snoidtek lin 2 Strédn af StNbRg

of said second heat exchanger (5); dehumdifier neans
thfc&g); alrOfrigeMint GhbBAtAEhSH BLhaRder ¢3,/5) 1 Ahsh®Bd b teddddorbent

refrigerant <circuit (1) and air distribution is

mBEAM &%Qid%?ﬁ&ﬁg@ﬁht Wﬁh&raﬂﬁfhéa@ efohahde? N9 whAk! it RAUDs1, the

through a rigeraht evaporating heat “exchanger (3,

A4 BRIy RO G5l

SRR TS el Lo AR OO
Bt SRFA B BT Bl bRt B B4

wherehy the.streamof air dehumgidifi by th .

) S TR vaBPraEi B BYPGRET neS) SUROIble A por space.
heat exchanger (3, 5) is supplied to an indoor space;
hum di fier neans (81) for switching refrigerant
circulation in said refrigerant, circuit (1) and air

g‘é of flgim foVhsEiNe in a stream
of air flowng through a refrigerant evaporating heat
ex chdhyjagsorbent myterial is supperiediony Surfase qfisad Hesh heat exchanger (3)
material of said refrigerant evaporating heat

andyactsfinercef seBl sesgndfieiat exchingentomdent naterial 15 of a
refrigerant condensi ng heat exchanger (5, 3) is
r egermemidifidr yansi(81)fof switehingf refrigesant cieculativsrin faid mefrigerant
streamof air flow ng through said refrigerant

~ cicoitdBreidragr digdbutenck arvyeled 6 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, simultaneously, the
adsorbent material of a refrigerant condensing heat exchanger (5, 3) is regenerated by. the
release of moistufe therefrom to a stream of air flowing through said refrigerant
condensing heat exchanger (5, 3), whereby the stream of air humidified by the adsorbent

matertal of said refrigerant evaporating heat exchanger (5, 3) is supplied to an indoor space.

5. The humidity controller apparatus of claim 1, wherein:
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3), whereby the streamof air humdified by the

adsorbent material of said refrigerant evaporating

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

and said dehum difier means (80) and said hum difier

means (81) are configured to6120 operate sw tchably

bet ween a dehum dificati on node of operation and a

hum di fi cation node of operation. 6. The humidity

controller apParaLus of claiml conprisLn%; a first

heat B%a#sarhsat erishalls suryted gp a sudenerl daiditigt heal qxchanger (3) as

first heat exchanger 25 (3); 62 a second heat exchange
welhanpres sy of said aecand bipad exehangert(®);sai d first heat

exchange chanber (69), for accommodati ng said second

heat dehomedifferméany (80 61 svstchimigreirigetantcipadsmgen (83 yefrigerant

and a first air outflow passage (65) which are forned
cisduit(t) anleiedistributidrais provided sbhhat kidsteredh katrearm of ain flowing

whi ch respective one surfaces of 5 said two heat
thevughangRigehat®eipsralift® heaf SxchRaafdri(BUS) iSudboied &) thd fsorbent

arranged in a superinposed manner in the thickness.

mélieH8ICHf el r@ﬁ%@f&hﬁe@ﬁbﬁtiﬂ@ﬁém @%&ﬁﬁ%&g%&,@) MR tBe 4di8rbent material .

73); a second air inflow passage and a second air

oMk 2P @&?&Hﬁn%ﬁ@a)t eXdHafifer 35.83) i REERGatEd BY thedBRARYT moisture

end surface which is an end surface where Tespective
RO Ay O PR R R B b
3olchon? At 5 o B B L Wi FenPhige Al et e
o BoiRghe SR PmB I Wl RE G n 0 sl “Cheni ng
comminrede ReaR AR S it frayidhipanidngiisert
S WA PRI On e g (% FoT s 1 A A € fiving
thipgh PP SRR VAE ek X iapger (3» B) 15 adsorbed BY the adsSibent

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
evaporating 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 humidiﬁcati(.)n

mode of operation.

6. The humidity controller apparatus of claim 1 comprising:

a first heat exchange chamber (69) for accommodating said first heat exchanger

3);
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said dehum difier nmeans (80) is configured so as to
performa dehum dification 20 operation in ful
ventilation node in which: outdoor air is brought in,
noi sture in the outdoor air is adsorbed by the
adsorbent material of said he&& exchanger (3, 5) which
becones an evaporator, and the outdoor air thus
converted into a streamof dehumdified air is
supplied indoors while, on the other hand, roomair is
br oughsedond heatieschange clessrdren €13), formoed akidcantidtoralskdinst heat
materi al of said heat exchanger (5, 3) which becones a
eschadenslembies (699, forheamatbdbiing 426 seoamd kxdat exvhengebyS)sai d
adsorbent material of said heat exchanger (5, 3) is 63
r egenefizdt @it infiovd padsgge (68 ardli 4 firstuisotflowatsage (05) Ghich are
streamof humdified air is discharged outdoors; and
feraed alung dile feh@ burfRa NS a (Bdnessdifeefidd MUMEEh FRpaTivé Bne surfaces of
performa humdification operation in ful

sH8 D haaétle_seéhaﬂgei @lldH{bGM69,h73g @R lahd Wwhidhl 24 Singed in a

noi sture in the roomair I s adsorbed by sa

ﬂ{rib@éﬁ mABef i Bk ﬂﬁélqé@é'.%:é% & oS5 R eng ﬁézﬁ(&chaﬁ%% g&%@&m (69,

becommes an evaporator, and the roomair thus co

78t 0 a stream of dehumdified air is discharged
outdoors while, on the other hand, outdoor air is

br oug i ' re bed from,sai d.,adsor ben .
ot o b 5o LB EEeAET NI ol O SO B AGoL phich are
i s released.to the outdoor. air ,whereby said adsorbent
forthel B3R 26 nbond rethee ehin end PR e teGo@ SR et taces of
and the 10 ,outdqor .air converted jnto .a stream of )
sl e st ARmein b ot erious end ghichis Raiidreso faoe with
control ] er_apparatus of claim5, wherein: said .
S%@ ﬁﬁ‘?ﬁ‘?ﬁi W@F‘g Rad H@n% aranged Hi 3 peampatsdaanngr indhe thigkpess
a dehum dification _operation in circulation node in
digefition of pedisaidi heat exchangg ghambess (6973 ek in the room
air is 15 adsorbed bg sai d adsorbent material of said
heat @peaingirdesing mears)3ihi.c47,beldmepening andsgloting epeningn Bla, ...,
the roomair thus converted into a stream of
33 huhiadicoadinigation betwagrpiaidfirst heat xnhangeriblamber(69) 4rel said
ot her hand, outdoor air is brought in, noisture
sagendhént dxdhaogn chaimder 33 anth earth saultieflowlpasshgeséd’d6Heat each said
exchanger (5, 3) which becones a condenser is rel eased

ogtfiowtpassagei(39968). ai r wher eby sai d adsorbent nmaterial of
sai d heat exchanger (5, 3) is regenerated,

7. The humidity controller apparatus of claim 5, wherein:

said dehumidifier means (80) is configured sb as to perform a dehumidification
operation in full ventilation mode in which: outdoor air is brought in, moisture in the‘
outdoor air is adsorbed by the adsorbent material of said heat exchanger (3, 5) which
becomes an evaporator, and the outdoor air thus converted into a stream of dehumidified
air is supplied indoors while, on the other hand, room air is brought in, moisture desorbed
from said adsorbent material of said heat exchanger (5, 3) which becomes a condenser is

released to the room air whereby said adsorbent material of said heat exchanger (5, 3) is
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20 and the outdoor air thus converted into a stream of
hum dified air is discharged outdoors; and said
hum di fi er neans (81) is configured so as to performa
hum di fication operation in circulation node in
whi ch: outdoor air is brough3in, noisture in the
outdoor air is adsorbed by said adsorbent nmaterial of
sai d heat exchanger (3, 5) which becones an 25
evaporator, and the outdoor air thus converted into a
regeneistedh o1d the om air thusgonyerted int 2 supare phhwaidifingraiis discharged
while, on the other hand, roomair is brought in,
outdobsst emdke desorbed from said adsorbent material of
said heat exchanger (5, 3) which becones a condenser
i s sal hamédfieranédne (810 anecaifipureti ao abio mafodmadearbidation
materi al of said heat exchanger (5, 3) is
opératemn sy fall &dntilatich inbée moOlkciRirborh Rtrds BRNYEY ihgdoistut®inathe room air
streamof humdified air is supplied 5 indoors. 9.

is ddagrbey ls}; dhil\ad§RBét Mlat@ial SPRAT RdatiSxchhnger &, 5) Hhich1REShES an
e

sai d dehum difier means (80) is configured so as to
evERi ey, %@m@%ﬁ&maﬂl thisCRhlQEd B AN AehR B HohilifeH R i¥ discharged

node in which: outdoor air is brought in, noisture in

outd&grs%fé‘?gl? theldthe? Elﬁn&,%uﬁiqﬁpﬁipfsq)r?ysgﬁ Ei), theddR'dPS&Rbed from said

materia sal d heat’ exchanger | whi ch becones
ad?orllb?%\f %%‘1%; 8f Sahdaﬂ(%t E*E%m?oé& ?@,%F adh Eor}dlgﬁls%r ?s%f‘éggetdqg theYudoor
a Stream of dehuniditiedarr s supplied 1 ndoors
.whi | on, the. ot her. hand, .out door, air ,:S.,.Rro t.La,
ey B AR BRI R O sy e Bl o gl and he
i d .heat exchanger (5, 3).whi. econes ondenser
oufior i i e Eg et fi e b Ptk A i ap S e S REER: bt
material of said heat exchanger (5, 3) is regenerated,
15 and the outdoor air thus converted into a stream of
hum djfied air is discharged ?utdoors;_qnd sai d
8. huni dh¢ PepidiygRatrolier prpasatis ek slyay 2 VEEIBs to perform a
hum dification operation in_air_ supply node in which:
out d&if dehumidifien meant80) is copigused soasitn PeHaTbH defpidification
air is adsorbed by said adsorbent material of said .
operetien eaieulagen mode isyhighi opmipitis branghhinpmoistusp 8t the spom air is
and the outdoor air thus converted into a stream of
adgtebadiivoiaid adgorbent rhaterial of said heat exchanger (3, 5) which becomes an
evaporator, and the room air thus converted into a stream of dehumidified air is supplied
indoors while, on the other hand, outdoor air is brought in, moisture desorbed from said
adsorbent material of said heat exchanger (5, 3) which becomes a condenser is released to
the outdoor air whereby said adsorbent material of said heat exchanger (5, 3) is regenerated,
and the outdoor air thus converted into a stream of humidified air is discharged outdoors;
and
said humidifier means (81) is configured so as to perform a humidification
operation in circulation mode in which: outdoor air is brought in, moisture in the outdoor

air is adsorbed by said adsorbent material of said heat exchanger (3, 5) which becomes an

evaporator, and the outdoor air thus converted into a stream of dehumidified air is
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di scharged outdoors while, on the other hand, outdoor

air is brought in, noisture desorbed fromsaid

adsorbent material of said heat exchanger (5, 3) which

becones a condenser is released to the outdoor air

wher eby sai d adsorbent naterial of said heat exchanger

(5, 3) is regenerated, and the outdoor air thus

converted into a streamof humdified air is supplied

25 indoors. 65 10. The humidity controller .apparat
diggharged opidg ors Wilee pmy theoshey hawdh geqmaariebronghiin, ey - desorbed

configured so as to performa dehumdification
fraperidtadenbent materialiof shdihept exdhangdr €5, Mivdtich basomess pordenser is

brought in, noisture in the roomair 5 is adsorbed by
released tadsrobentir whereby sdid adsogmntimhterisl of xaid degtaxcii@ges(s, 3) is

whi ch beconmes an evaporator, and the roomair thus
reg@iyaed, add ie{room ait thessoneértalieinton slichined haimidified air is supplied

supplied indoors while, on the other hand, roomair
iniGorr ought in, noisture desorbed fromsaid adsorbent

materi al of said heat exchanger (5, 3) which becones a

condenser is released to the roomair whereby said

adsorbent material of said heat exchanger (5, 3) is

9. e9engfeat fldity Qoridflet BpatfaRRBfRlaim ShivBerefAver ted into a

strean1of humdified air is dlscharged out doors; and

sai d Jum H&kﬁgeﬁ%? (é(ﬁ@ cdrti bgy{oe&r Qrgaasdchﬁxmdlﬁcau(m

perforn1a Ifica operation 1n alr discharge

onbRifinif ot 3Pl e RO By’ g E%Fﬂﬁﬁﬁl%trmn’;‘f‘%rwﬁ hitpd Bfdoor
E S AP RRbY S pent BaisA oty f“ﬁ A RABRPELD: Phhicl becomes an
Gpear o B ot der %q%n{’?r'ae S#S'%%égﬁﬁsjﬁlﬁ? %‘%ﬁ%ﬁﬁs supplicd

i styr.e desorhQed, from ald ent nmteri al
indogrg whilgs onthe @E?nd( gutd %r *\Wg “ﬁE‘CIBn‘Bg‘ f%%"a&%ééwm said
is released to . the room air whereby said adsorbent
adserbent mpterial of spid healsxchapgerdfgdl Whish g%opmeé arcab%ﬁé‘?rdi Fipased to

and the roomair thus converted |nto a stream
the gwidges siewhegepy paid g@ﬁgﬁqmb@a;eﬁabqfrsgld @a&emhgpger (5 3) is regenerated,

and the outdoor air thus converted into a stream of humidified air is discharged outdoors;
and

said humidifier means (81) is configured so as to perform a humidification
operation in air supply mode in which: outdoor air is brought in, moisture in the outdoor
air is adsorbed by said adsorbent material of said heat exchanger (3, 5) which becomtf:s an
evaporator, and the outdoor air thus converted into a stream of dehumidified air is |
discharged outdoors while, on the other hand, outdoor air is brought in, moisture desorbed
from said adsorbent material of said heat exchanger (5, 3) which becomes a condenser is
released to the outdoor air whereby said adsorbent material of said heat exchanger (8, 3) is
regenerated, and the outdoor air thus converted into a stream of humidified air is supplied

indoors.
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10. The humidity controller apparatus of claim 5, wherein:

said dehumidifier means (80) is configured so as to perform a dehumidification
operation in air discharge mode in which: room air is brought in, moisture in the room air
is adsorbed by said adsorbent material of said heat exchanger (3, 5) which becomes an
evaporator, and the room air thus converted into a stream of dehumidified air is supplied
indoors while, on the other hand, room air is brought in, moisture desorbed from said
adsorbent material of said heat exchanger (5, 3) which becomes a condenser is released to
the room air whereby said adsorbent material of said heat exchanger (5, 3) is regenerated,
and the room air thus converted into a stream of humidified air is discharged outdoors; and

said humidifier means (81) is configured so as to perform a humidiﬁcation
operation in air discharge mode in which: room air is brought in, moisture in the room air
is adsorbed by said adsorbent material of said heat exchanger (3, 5) which becomes an
evaporator, and the room air thus converted into a stream of dehumidified air is discharged
outdoors while, on the other hand, room air is brought in, moisture desorbed from said
adsorbent material of said heat exchanger (5, 3) which becomes a condenser is released to
the room air whefeby said adsorbent material of said heat exchanger (5, 3) is regenerated,

and the room air thus converted into a stream of humidified air is supplied indoors.

* * * * *



