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1 DESCRI PTI ON HUM DI TY CONTROLLER APPARATUS 5

TECHNI CAL FI ELD The present invention relates to

hum dity controll er apparat us,Fs whi ch operate to

regul ate the humdity of air, and it relates nore
specifically to a humdity controller apparatus which

perforns a so-call ed bat | peration. 10
BACKGROUND ART Humidity megﬁ'gﬁ)ﬁppar atuses for
regul ating the humdity of air by making wutilization
of an adsorbent and a refrigeration cycle have been

j ' t ch humdity controller
@Wy%séb?ﬁém%Pﬁ%ﬁgxaml e Japanese Patent
Application Publication (Kokai) No. 1996-189667. The
hum dity controller apparatus is 15 so configured as

-cal l ed batch runni ng operation. The
%@@é@:ﬁ%ﬁ@ hum dity controll er apparatus includes
two a rption units. ach. adsarption unit i s nade up
of a ?E@g RP‘*FS%%IBY%D&’PE rFlﬂFﬁSéa i OhspritkellsF Beatase vehich operate to
| ger ant .pi pe.extendi.ng through the, h ..
roeletd, BL Pl B0 81 3 Pl Helof gSi5r sesbiipandoo ity controlle
I 1S, ih fluid connection with a refrigerant circuit
aﬁﬂ%&a&tﬂé %’Q}CE'&FF@HBS Eﬁo'Fg‘?‘# RpsshAInRing Operation 1 addi ti on,
the humdity controller apparatus is provided wth
danmpers for switching of the routes of air streams

B G TIARY “above. qesor | ed hum ity cont ol er

B AR o PeRE PobaeL . eBUBRS RER e S air by making
wERELISF Ghefibitfod B 05600 8 P iR o oo o,
ORE SR A bnShS, TPt R LRy R s vapapese Paten
T IR G T o L —_—
so oS ¥ Rk 4L el U B SR o,

oy el sBbvARRAB hukick] cBue i Aparkill idfudER S0 Sisorption units
Each adsorption unit is made up of a mesh receptacle filled with an adsorbent and a

refrigerant pipe extending through the mesh receptacle. The refrigerant pipe of each
adsorption unit is in fluid connection with a refrigerant circuit which performs a
refﬁggration cycle. In addition, the humidity controller apparatus is provided with
dampers for switching of the routes of air streams which are delivered, respectively, to the
adsorption units,

When the above-descried humidity controller apparatus is in operation, the
compressor of the refrigerant circuit is operated to perform a refrigeration cycle in which
one of the two adsorption units acts as an evaporator while the other adsorption unit acts as
a condenser. In addition, a four-way selector valve in the refrigerant circuit is operated to

allow for switching of the direction in which the refrigerant is circulated and, as a resulit,
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a streamof supply air flow ng fromoutside a roomto
inside the roomis introduced into one adsorption
unit that becones a condenser, The supply air stream
is humdified by 5 noisture d%sorbed fromthe
adsorbent. At that time, a stream of exhaust air

he roomto outside

cratrpih Ui urerngs plAtreRaTah Sy RkabRRd (R0
2??"2%&311? OB CirallE, Ao 35 F ot Bilepforf 08¢ 5t operation,
A o e O 0 o o o
O%S%%%a'qr wit i dteE ORI o dBs PR #?%ﬂn?  ffmidified by
ﬁ?mgﬂsﬂ%ogﬁ?cfﬁraﬁﬁ@%“ﬂ@%oab@?{b | %& thighife S%ﬁ*?éa%f PilipSy b hdwing from
i R b SRS ot SRR o e S Gis6 B unit o
bireee %E%g\?@eua?ﬁt?rhﬁ%}a%@e? Beenenciin s%ﬁaa“?ésawgi‘%‘u Spoljgoted by the
SO SHE Bty e, M i, SR, e s n
dﬁﬁ%gﬁ cri bg&"gadsoflﬁ“fgﬁr um%“gsl}a%fgﬂ%‘?@ ; e%tutsxde the room
toﬁﬁ@}#ekﬁmg{ﬁ??”{nﬁ WP R iR dasDiriod Y ﬁgg%ﬁg %&a& evaporator.
MRS ok ﬂie 9@%&3@?@%‘?‘%&9 eﬁ%”@e&? pf QP Gisofiet We'that time, »
%ﬁg%ﬁgﬁgg Wit 204 ﬁggﬁﬁ filto! dusid€ itk roblis Mtk duced into
B d?%%gﬁlgglluilﬂ Gl Bg&gn gda% @ﬁsepy Moyl desorbed from. the

addi

i R

2003. 35 iﬁ%ﬁgéasﬁ%‘é#%ﬁom o S8 TR iy above-descried
ad\;é\ﬁ -rogl u:ﬁ{ gq{a%%{r g)%(}‘hsé\xl\lg%gl? 2 g(§18£ tinofbretj,xﬁmﬁig ;'Fapanese Patent

rern a?r orrre I'n eac

A c%'ilglé P?\ghcgat%ﬁ?(?tﬁka? N 3?995 5556%% Ha e hrﬁgiﬁn'lﬁ the art, C}n the heat

adsor emen a secon
Rl 00, AL AT ol B o
su%B?rt rtﬂ? q éc% SR8 rl%éﬁ%r nﬂa? %q((ie gltlbe sﬁrﬁ?zﬁ of 1t 5 Vm%d the heat

alr S reamils e secon

)%Hﬁl%er e‘glg? %g&hﬁ'ggfeﬁea%ttgdeﬁ@?ﬂé}ﬁng'ahd%t&)ﬁﬁ‘gbf the adsorbent by a

fluid flowing through the copper pipe.

In addition, a humidity controller apparatus which ﬁerforms a batch running
operation, as disclosed in for example Japanese Patent Application Publication (Koka) No.
2003-28458, has been known in the art. The humidity controller apparatus has two
adsorption elements, wherein many air flow paths are formed in each adsorption element.
When a first air stream is dehumidified in the first adsorption element, a second air stream

heated in a condenser of a heat pump is delivered to the second adsorption element so that
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adsorption el enent so that the adsorbent is
regenerated. The humi dity controller apparatus
alternately repeatedly perforins t he above-descri bed
two operations, thereby to 5<upply either a

dehum dified first air streamor a humdified second

oF e B8 B S s s
thgg%\éﬁngf Le?agcrg'i:gérg “f(i?nrt,n gr %%%m 5850 I%’lﬁns rggllrt}gtef; dg]tivem to the first
el téﬁnr?‘g&% s%’»hhtgp gtbe %‘b’s'att Yo Br@pht] pIPF Lpepigiyy conoller
for the i nd exc

sty Ui endti ooy BRport éssgg§5<? (¥} oprrapigas, thereby to

S b o AP RP 8 S 554 A5 bl o an o

suff|C|entIy and, in addition, energy savings in the
SPffmidity control I er appar atus may not be acconpli shed

PROSHIENS Troda i EfvraOy BREENI T AR ER s e

e RO M RN S S
ﬂigﬁl]{qjgt{qsfngiﬁ?at%g if Fhao gr il b Gl fgf &g%ég%uﬂytto co?tr?l e humidity.
Tlggsné}?c'?sﬁ, S%Em gltll)oesralhgﬂg%%rrﬁ‘s 1i‘f G r% ogﬁg#técgp }gg/tl nogeg an excess or
A9 T A EPRLY CR e Pt b *Ytso%nﬁgkfﬁﬁ Fppiptus oceurs.
R e et i s o

i 1 i S SR

ntr r 25 apparat us of the first invention: the
S“%'E‘H?‘E}F ﬁ’(?’éntrol | er apparatus conprises a first

(52). Wy e bobgerchpRl uhiSEE I8 1uftds el fvkntion was made.

Aéc?o%cz}ag]lzy) Fﬂt‘ﬁ’l%‘g ncf}' @Fsﬁ&%ﬁt‘ﬁ nge%g'ggr ? ecgten\ﬁ‘ﬂ Cl?gn/'as humidity controller
I f s

s apbi ) PERPaRAieyTs °art‘£ﬁ i ea%t g%rr#%éa A ent of the humidity

cog#:rPan égr Vajgtheah I 155:%/ 081%:?01@1' aBBar!atﬂs W tﬁg phﬁﬁ)sé of Q&gu'ing comfort

and accomplishing energy savings of the humidity controller apparatus.

\.

DISCLOSURE OF INVENTION

A first invention is directed to a humidity controller apparatus which takes in a
first air stream and a second air stream and supplies to an indoor space either the first air
stream dehumidified or the second air stream humidified. In the humidity controller
apparatus of the first invention: the humidity controller apparatus comprises a first
adsorption unit (61) and a second adsorption unit (62), each of the first and second

adsorption units (61, 62) having a respective adsorbent which is brought into contact with
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hum di fied as a result of regeneration of the

adsorbent of the first adsorption unit (61) while,
simultaneously, the first air streamis dehumdified

in the second adsorption uni t4 5 (62) and a second

operation in which the second air streamis humdified

as a result of regeneration of the adsorbent of th
aisptheimmidity, contreller grparaiup 35 copfiguged ) RRioTENEREFILY ﬂﬁtﬁ@ately ata
first air streamis dehumidified in the fjrst . .
predsisrpined svitehing (tons interyal, @ Sh%l?ﬁl‘%ti%mc‘ﬁht’g &g sgeond air stream is

apparatus is provided with an interyal se ans. (74, .
hpusidiGed g5 AgTeswé of regraemtinn il the mqrb?ﬂtrfg the W@m%m unit (61)
depending on the | Qad of the humdity controller . .
whiga pigulianeonsiya thee fiesh @t sitram SoFhamdified iy the, sgoqud adsorption unit
first invention is provided in which the | ter_é@{ set It of
(6P and g yerpnd pewHion g vdHch gles@co’fl‘ﬁé“pﬁtréa@t‘ér}“ﬁnﬂ ed as a result 0
switching tinme interval such hat .t he set val.ue  of

regeaerpiien of theradsurbent fithssesgnd AR PRI (O2) B bl igultaneously, the
the load of the  humidity control|er apparat 1 .
first girestigan is dehumidefiad jp dhe ficshadsomyiom vt ®1): and e hugpidisy controller
second invention js provided in whi ch7' 5 the d ined
aprasttys tiy Rrevided | widh anppisrelusetomRms 64 for  sefimeg the, predetermin
circuit (60) in which a plurality of heat excghangers

syigah BE)“eéa%’ﬁ"% depssdmeng e lqad of She h%glt& CP%%@EEPBWM‘
adsorbent are connected, the refrigerant cjrcuit, (,60) ..

al | owPngeeppd 18YFNLOR; 3rRGOKIERIER: the, Tirst, layertion, 1Sgaﬁﬂgiqeérfn which the
.cycle operation,in ich the first heat exchanger,. (61
imeryal st meapn (i i e qudéOtSﬁtethwé%d&FFamH&gt“@G ﬂl&%@fﬁ? iterval such
(62) becones _an evaporator and.a secqond refrigeratign

thi, tecseb alip oF s BRIHFTTAR. AV HAhin & BTG RreRIaL HeqisRs Ay e Load of the
é‘gﬁﬁ becongs a condenser while the first heat

h 'é’rf@éﬁgﬁﬁlﬂppﬁ@%ﬁﬁ%m%ﬁ?s-evaporator; and the

refrigerant circuit (60) perforns a first P . . . _—
refri gelil%ail%\l?n&ye |a8°%g’é'8&5 the Dest or SeFopslanyenfigp is provided in which:
operation while, on the other hand, the . ref

thg| TRy COBFONE PRI FORE ST FEFIEFET SIFFa(60) 6 Phich a phuality

eration durin he second operation,.and the f.irst
oh bt 2 (6Pet3) enih TRRoRRE o 1 1o, ranrstive adgorbent are

RIL VRN T R e —
oSS e, g LA Rt Lkl e
A ST ST (o0 hy APy 2 resgeraion el
oA i TR B Rk et 0 T S g white e i
htasa\‘/c\/ie;gl’mnggr (%?{]Eéc%hegeag%%ajgozgt)or;faga the refrigerant circuit (60) performs a first

—_—

refrigeration cycle operation during the first operation while, on the other hand, the
refrigerant circuit (60) performs a second refrigeration cycle operation during the second
operation, and the first heat exchanger (61) and the second heat exchanger (62) constitute,
respectively, a first adsorption unit and a second adsorption unit.

A fourth invention according to the third invention is provided in which the

humidity controller apparatus comprises: a switching mechanism (50) for switching of the
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perform ng a control operation so that the sw tching
nmechani sm (50) preswitches the distribution routes of

air streans a predeterm ned |length of tinme ahead of

switching of the 5 operation f the refrigerant

circuit (60), when the second air stream has a higher
tenperature than the first air streamon the u streq% b
digtdleutism roniss péthe fustand fgeond gipsTeagys)in regpense;tp nterswiiching between
i nvention according to the third invention i s proyvided

then finsti eperatinn amd, theisecpnd eperasione and fh AWHehiag Confipl msens (73) for
a swi tching nechani sm (50) for sw tching of the .
petforming.a icentrploppasatiosy se [iaaty the stvitghipesRicehapism (50) preswitches the
streans in response to interswtchin ggtme

\ en 1 he, ..
digtributiopyenptes of Air sheams @ Psedctsrpingdd mﬂ&ﬁ&lﬂ«a&) of SVitching of the

switching control neans (73) for performng,a control .
oppratian i o theo reffigerant, é‘lfﬁwst@%”,n&hﬁ%cthﬁrﬁeg‘?ﬁc{] %H) stream bas a higher
switches the distribution routes of air streans after 61. 62
tempespupe tan fhefirst ainareannom the upstkepm sige of thedeay xchangers (61, 62).
swi tching of the operation of the refrigerant circyiit .
(60), AviSth invention gccordingste dbanthisd lavenﬁpﬁﬁérpfo‘“de in which the
tenperature than the second air _streamon.the_upstream,
hyrmiditopontredich SeRaraE. pRIBATES: 4 1Witgling meghanisq (503 1At switching of the
i nvention according to the third invention is .grovi.dﬁd
distribytianiroutgs of thefirslcaidysepers) alr reagisda despanse g mterswitching between
refrigerant circuit (60), is configured.to be varjable

the, firstappaetiop: anth dhe SeepH coReyation: ang) a Faiiling <ppirpl means (73) for
provi ded which varies the capacity, of the  conpr or .
pegfoyming ¢ heonitaheopesation & thie they siitching Vmptgﬁn{srﬁb?gﬁ) switches the
operation of the refrigerant 20 circui 6Q) | . .
distributiracroutes <of i streap afHr 29 £1aRse S Prgaﬁtémﬁ%& Jamgihyof time since
invention is pravided in which: a ,rffiuggraﬁé . h
susighingi ofrthenopriaHPa Of the E9fHETANT FrqQUite(60LfWicrethg first air stream has a
circuit (60), is fornmed by an expansion valye 5

highee feRerqtyre e the sqcobaf Ageam g %‘HSW@‘Y%%{?F‘P %‘Fat exchangers
nmeans (72) is provided which varies the opening of

(ﬂf)észéxpansi on valve (65) at the sane cycle as the 25
cycl e at which the opergtion qf the refrij.ger.ant

ci rcuit sply)invention; aeaRERINE IR eniitdpEYRRYICY i§ Prpyided in which: a
first invention, the first, operation d the.second ) .
COPPFEEEOTOIP3 N disRosed i dhe, FRIrigerapt gﬁ:qnn@ﬂsw cpeﬁglhr&g 18 be variable in
manner. | ntersw tching bet the first. operatiqon and .

capaeitye antha caggét(yaqqngﬁ? p?aﬁgz'zﬂ e ,prcbvaqlle@:mpvﬁa\{anes e capacity of the

i nterval s _of redet erm ned switchi tinme. In th .
compressor (63) at awpsame cycle as the cycle at wﬂg:h the operapmn Of the refrigerant

circuit (60) is switched.

A seventh invention according to the third invention is provided in which: a
refrigerant expansion mechanism, disposed in the refrigerant circuit (60), is formed by an
expansion valve (65) which is variable in opening; and an opening control means (72) is
provided which varies the opening of the expansion valve (65) at the same cycle as the
cycle at which the operation of the refrigerant circuit (60) is switched.

WORKING OPERATION

In the first invention, the first operation and the second operation are carried out in
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hum dity controll er apparatus (10) of the first
invention, during the first operation, a second air
streamis delivered to the first adsorption unit (61)
and a first air streamis 5 d@livered to the second
adsorption unit (62). In the first adsorptlon uni t
(61 t.he adsorbeni IS [egenerated he s con

amyjipteEsoyiiching MaRDF oltFEw svnﬁn‘i’eéwsﬁne tife ratfpgpd the second

t he _adsor bent d|t| on, | he second a sor t.1 O
opfFRtox @z;nadﬁmegpgkcg raéé%tﬁfva srof ?r@e fi“fl?tm witthing fime. In the
i s adsorbed on the adsorb at,n re ult

bypidhty gomiclier GRRRES (ih e (e R M Stgeiher i operaton,

during the second operatio afirst air e is 10, .
Seqand i BEFAD 1y ARiveTacsto e ﬁ’isbtafiiﬂﬁptéﬁﬂ Pm(‘ﬁi 2 st air stream is

second air streamis delivere ond
d%lb\@&qotﬂp dhe URFend adsorptiqn URg gﬁﬁstfnaﬁlyo t gdsofptiop unit (61), the
in the,first aiyf

@i T HE S B 5 HEORP AT S Péggpﬁtf B gigpre desorbed
fiarm shsét(a{sii?r@e{mie‘%ﬁgé@l‘éé;{ne SF%%%’n%gasecon'gﬁtg&?géﬁmsme present in
5 B ESU AT ARDTbed 90 (e EOmER o) o tSeil, G o e stream i
d%&% m%f.c@f%t?e'f'gﬁfeﬁaﬁé‘q i éﬂo’ P, R g saeam s

A Stwﬁmétr@@ ?quetlrlgg‘%{i&féis gadp fetjo thes[;,rg%@ggﬁ%wg@o the second

Irst alr strea

ff SrPis §m§”( m e @3&'}5{%&9 kBl Sl DR e firt air
room%ﬂi}o dltlogaéﬁ%rg il 5% 6} SHeoTi el RS pbumidified.

i rst node i n whi

Ingr el 1S EEOP SIS, LS saTtedt s BeTALe g S peond air sream
ls'm'h%&ﬁrqﬁ ¥ oo fPoRe SR iR AOBEB ed i nto the
P dltt 16 B By en R s ity Syralles sppBiEa i sprpits eithr a
gyt o ey o e BAiBEd serP Y RERAR % Affoor space. In
h’gwlﬂo dg{%{@%{} h?%n}‘fj é#ﬁ}{gé:;%gétﬁ? ldﬁr HABe G ﬁﬁi spgﬁt%guxvply only
ﬁ&mﬁ%ﬁe&? fist ghstesf aﬁ*ﬁﬁ@ lﬁ%ﬁ?@ﬁisiﬁ 251 72RE) Bl B room. 1
%CE v?rlgﬁis tgdf%&oﬂ.gh Pparapd A0 malf Bk g&lﬂﬁ 4§61 to operate

s mﬁa&ﬁ %et&m. % modE oF SRBRHAh i WeHr P SR BpidifiE g gir stream is

su&)}:%%dlinto an indoor space and a second mode of operation in which a humidified

second air stream is supplied into the indoor space.

Furthermore, in the first invention, the humidity controller apparatus (10) is
provided with the interval set means (74). The interval set means (74) sets switching time
intervals depending on the load of the humidity controller apparatus (10). In the humidity
controller apparatus (10), interswitching between the first operation and the second

operation is made at a switching time interval established by the interval set means (74).
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adj ust ed depending on the load of the humdity

controll er apparatus (10). Stated another way, as the

switching tine interval at which interswtching

between the first and second 5 operations is nade is

vari ed, the anount of dehumidification fromthe first
.0

TR T AR —
oG TBRBH bl A R S GRRE el s 1
8T Bk 5 e N S M o
b b B SORER55 Fherai VR L e i nd scon
R S Sk PSS 0y EFRR S s
R S p—
B o B P S AT

M e BSERASEAL b, RS AU BNAE T e mere
ST SR R A ——
Fid B DRt R Ble Apramoty () SR ALEDBE) SHTativgly performs o
RS SAA BB A PR b P B pdorn o
o eterion 15 SRR e PVl SRS bl ot i of time after
il b BOR RO uRPTG b B SRBIALS SBn i BhR) tpgistre which
L g
o e R 5 RSB O A Pl e e s o
14 ohBaf U B B ety S el e o e
RSB I SR 5y FESCERAE TS, Bl o of e
o 8 S BB SRS s e

Op%]!%gﬁval set neans (74) is provided to set a sw tching
ine interval in the second i nvention, as descri bed

abovgg th%ngvi{clﬂﬁlghtlillﬁ]é %tte%af 4t %ng%fa%%;c%einctl ¥heo{imte f}gr which the first
and second operations continue, this prolongs the period during which there occurs little
moisture adsorption/desorption for the adsorbents. As a result, the humidity control
capability of the humidity controller apparatus (10) falls. On the contrary, if the
switching time interval is set shorter to reduce the time for which the first and second
operations continue, this increases the frequency at which moisture adsorption/desorption
for the adsorbents takes place intensively. As a result, the humidity control capability of

the humidity controller apparatus (10) increases.
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hum dity controller apparatus (10) is increased or
decreased proportionally to the increase and decrease
in the load of the humdity controller apparatus (10).
51nthe third invention, tw®different refrigeration
cycl e operations are repeatedly carried out in

al ternation nper in the re&gkgerant

addi t Thssetors, dhefgterysf ssh mepRt %Pﬁ%@@?ité%?‘itatcﬂ%ﬁc%%ﬁ&e interval
et eSS o b I SRS Bl gty of
i et S s 50 b 5By e s
ot B e LSSt B BRI 5

i1 SR AR g e NS BTRn R CoR RN gP ropeatedly
c3 o eBaonpener a6 iRk dByb Ly 15083 e swiching
oo oy SRR R AP RGO e B8 i s
R

s or B ACGRERA st (DI bt P et ee i (g efigeration
oyl PSR PoreoBy FE Geiali G versdr or & Hiypt el FedTanggs (61) which
DOSRIGH . OBASTBEE HBen 5 1 haGh & FY GF Aparh i 5Ared to the second
T b S A g 0,
sdepIoSD! 3 EEQTREEAA LD AL AHE Pl SIE g fd ffporbed moistur
o RSB ST S i, TR fcon
o5 A MSEit BESE% R REABAE P Redbrent o
o B S W g SR s
O R P TE B o AR g o e v
G0 b8 550) B A e, g8 P  eond
S5 By S8 D G PRBL S PR Bt
e SRR Bl PRy 4 TBrrb o i
adsorbent and heat of adsorption generated at that time is absorbed by the refrigerant. On
the other hand, in the second heat exchanger (62), the adsorbent is regenerated as a result
of heating by the refrigerant and desorbed moisture from the refrigerant is given to the

second air stream.
In the fourth invention, the switching control means (73) of the humidity
controller apparatus (10) controls the switching mechanism (50) so that the distribution

routes of air streams are switched prior to switching of the operation of the refrigerant
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t hrough the heat exchangers (61, 62). Suppose here
that a second air streamis delivered to the first
heat exchanger (61) 5 acting as a condenser while a
first air streamis delivered®to the second heat
exchanger (62) acting as an evaporator In this

ciic}ugatt(%m istrbrch&tqogﬁgft | o%g)%%fzf% rt n I on C g{ gxésggr‘}ﬁ i carried out 1f
the f ? ea s deliv ed to thﬁ{flrSt

e o, it e A R e e pessage
“éﬁlgﬁ%ﬁ%%‘f e%téﬁﬁf B0 rne(S?%ceAILEL "The Tee O
E.eﬁ oAb B et AP et iy o U i fhaner o0
ol e BB R At 47 @ﬂfveee@r B P ot paghanger ()
o it SR, BB Rl B3UEET e, e o
cigrbiler E@iﬁ%‘ﬁ%ﬁ‘@gﬁﬁ% s étfesa%tp ROR0h B gBbarmdf gelivitd to e i
T 1] B SRR Bt By R pl ot
S S P45 i i
oA e s%if?mﬁe“ﬁésaw%sﬁiﬁéﬁ (62) 1
L A S
acj gffﬁéf%ﬂ%rv PP kol i g ting rom o
B b B L b 5
of. the efr| rapt i rcu :
S ebﬁ"%‘ G 8 o é’gﬁ}f%ﬂ* ALk b @Dy e o an
“’V?@np@’{ 2&6 Ploshes ltr%h sgégﬁ%"%‘:“{@t‘?gﬁﬂm%hﬁ?e e than the

pr{\ﬁ&?slfgaelf%@eg%% etg X C h a [l Q%h%r(:g " e Qd ﬁ}e) Stf‘cﬁﬂﬁ pﬁesa? &%ﬁﬁlger (62)
oopw?eq{l{lg Tror aé%r.gtéf 1(:5)2%1: E(\)/I{e}fr%lél Ag %@%Sﬂ? The dX#}ohfen?dlsposed in the

Re “Seeont

set ‘a*}?egg g{(c}{aﬁégr éﬁﬁlic reﬂgatgf' b Eﬁcﬁ %}r slilieax!xlr'l)eg‘gilef‘tge second heat

at e, on ass In cC

AR 45 RGO o :’L;

In the fifth invention, the switching control means (73) of the humidity controller
apparatus (10) controls the switching mechanism (50) so that the distribution routes of air
streams are switched after switching of the operation of the refrigerant circuit (60). Such
a control operation of the switching control means (73) is carried out if the first air stream
has a higher temperature than the second air stream before passage through the heat
exchangers (61, 62).

Suppose here that a second air stream is delivered to the first heat exchanger (61)

acting as a condenser while a first air stream is delivered to the second heat exchanger (62)



10

15

20

25

di stribution routes held unchanged. After an el apse of
a predetermned length of tine since then, the air

di stribution routes are swtc{tgd. 5 Consequently, the
second air stream having a | ower tenperature than the
first air streamis continuously supplied to the

aclihR 5 5 GV R a oltonelt Popen iy BRR & sFC L B clgim 5. the
reffgstet iR TG SPLRER Tl TRoaracren, Bt GRLIF sichl with the air
aighiphih e B Akpariied  hfiet B of ACpROGERAEY Longth of time
sitce B e RIS RRE S AR SRR < than (ne  second | |

2 ShSAA A RIS Yo SHPRLfs b EmREEAd b first e
sl s SR R AR o ofs BES TERCORRARE: 61 il had ddRered o an
e GRPRAEmF RSB ol Bahlheh 1Eng 145 85" pll e adsorbent
cibstsh i e it et eRAReer KED3r SISERY B dhe rdfabft of the refigerant
ci@:ﬁi{ip(rg S%?c{ ﬂl Ssg ) Ifq,léﬁre ! egﬁci %ér@{%er,g.orngﬁi ihtd &hkack Svith the first air

! cdpac e conpressor
50 G SELABBL B N 5, SRS oL R i
o RS0 s REARSE phE EETRCK b g 62 wih b
oSO B e BB A B SRR e

o] S B Ry bl B b o
th{e: %&%@é} tnolécu:itg &g&&ﬁ'&g ﬂlﬁsﬁrg{ ?u.‘ Sﬂéeaﬂl r%lé?,dﬂagégﬁ& EGYN fgfée Yontact w1t_h

ng o rigeration cy
R BT et onal exampl e of the chpaci ty
cont LR ehebt 0 I SR ket 0
B BUSHIREL 40l U R85 0 NS e iy
oL AR 21 PR P08 Bt e
th% gﬁga%étg;dglrtﬁ? gétﬁp%?%%ﬁ@?ion;%w%[%ﬁ%ﬁgqg#ﬁ?( 1 cddaSity of the compressor

t he operati on of

(6H1 f La“?rﬁerd' gfﬁ?enﬁap%.bi'%f %ﬁtrélqggan@rﬁlf e same as the ¢ycle at which the

refrigeration cycle operation of the refrigerant circuit (60) is switched. In other words,

the capacity of the compressor (63) is adjusted regularly in response to switching of the
reﬁ‘igération cycle operation of the refrigerant circuit (60).

As a specific constructional example of the capacity control means (71) in the
sixth invention, there are two examples as described below.

A first constructional example of the capacity control means (71) in the sixth

invention is a means which performs, every time the operation of the refrigerant circuit
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i ncreasing the capacity of the conpressor (63) upon
the switching of the operation of the refrigerant
circuit (60). 5 1In the first constructional exanple,
the capacity control neans (7)) performs a predefined
control operation every tinme the refrigeration cycle
operation of the refrigerant circuit IS
(@5}))1 iscivdtehed.na capiolceprrstian b imnaremly mm@eeraa%eg fthe capacity of the
control neans (71) .reduces  in advance the capacity of
coppressrpApianT tpaRitchingiol dhg ppazatym ofthe ﬁm@raair le‘%’ét (60) and then
operation of _the refrigerant circuit (60). sum
inqreasingrthe gapasity s thy epprspier £63)oipasrthe ﬁ\éﬂtfslang .05 ébeaﬂweraﬁon of the
10 circuit (60) is switched with the capacity of the
refigeranaitruit(6®) t enporarily reduced. And, when the
ref|r|gerat|on cycl e operation of the refrl er ant
ci r culnt thesfiyst censipyctiopsl example, thepapacity cepte rr@FaIWe(a'{M performs a
(71). increases the once-reduced capacity of th
P ekeirol gpgration ey dimesibe r%mgv@twm&ﬂe Pﬁ%faHBWPE ﬂteyrefngeram
contraller paratus, (10) is in, operation,
crEL O 15 wﬁcﬁed i 1n this coptel opsation, the capasity rceeﬁ?l I@Fana (71) reduces
heat exchanger (61, 62) which 15 becones an
insqc¥98e ﬂvsrcaamtyrﬁflth% £QIBPTesSog £63) b St e obswitphing of the operation of
adsqr bent of another heat exchapger (61, 62) whij
thsereBassans cemtiier To awa upytheetiigsration v elg OPﬁ@uBB |°ﬁihe refrigerant
just before the occurrence of switching of th
car% (e riarsvatened orith Hivesaparisy, obithe ﬁempmsﬁqrg@ﬁmmporanly reduced.
C|rc it (60 t he adsorbent wil| no | onger ,adsorhb
whep @%}ryzeﬁﬁm eeleronsration; fshe gefrizerant-oiEruitc(60) msmtched the
62) whi ch _beco s an evaporator is continu y €00
capagity Foptel reendiy 1) Mereasesthe cacs-tedyeed capgRRy %@L«s F%@aressor (63).

bR AR See%%”go“n@%ﬂa%?&e?fﬁé (19) i in peran,
mOE DUSBR 1B aF & idsrier aBfas sdenntpEa R exphadger (61, 62) which
qu?'@tgfy SAPEFRen B iR Posobed gt Scﬁ‘ftﬁf“' Aot of Gnother heat
e%%égéf?:frkﬁﬁf 62 whIGh RO & 0PSRN oARCh el Approgphing e point just
bé‘g ﬁ?é?ﬁ%%pé&%vﬁ%”m Floeg ﬁ”tg%iaeftfgﬁi‘cty' rapelaiprcghfbe refrigorant
h@hg Sﬂg? ? oelaqﬂt r"ﬁ l Y Igrgért %%S%hyﬁ'% %E%'X@ﬁcanl? w%en the heat
i (G Phich %0'6?% raéieg”f%ﬁé’r%@s”')isaf”:?m%wa&& oA end. 1 addiion,
msﬁﬁi?gtrfﬁ i 9 "qu%ﬁ?régi oy Gufebaionh dhe adguber Grgn yvhen the heat
R hes (61" €25 Vit Yecmes RSk etnlsgrnlsocfontlpluously heated. That is to say,
even if the compressor (63) is continuously operated at great capacity until the time just
before switching of the refrigeration cycle operation of the refrigerant circuit (60), the
effects of sufficiently increasing the amount of dehumidification from the first air stream
and the amount of humidification to the second air stream are not expected any more.

To cope with the above, in the first constructional example of the capacity control

means (71) in the sixth invention, the capacity control means (71) reduces the capacity of
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refrigerant circuit (60) where the anount of

dehum dification and the anmount of hum dification are
al ready unlikely to increase. In addition, if the
capacity of the 5 conpressor %%3) decreases bef ore

swi tching of the operation of the refrigerant circuit

il SimrrispS (EFPR0 ek Yo g 16, 20° REREDte eheicMower necessary for

ent are lowe
o;fergeprﬁ'ng %%@hﬁsqﬁ&éf@ﬁg g‘é%éa 1{%@?%@@&? g@vgglgiri P? glrhet cgﬁratmn of the
roliste b e dlipchntiice ﬁ?&%‘%ﬁ fipAiofy B @8 amount of
%@b@ﬁgg{} g&gé@%ﬁ%ﬂ? A Eﬁé}&fi ch fﬂrléétg : hetdﬁto% C}?‘Qhﬁ capacity of the
cojﬁ%‘égs‘gl{ &@ (d%%eaeeg)ﬁeﬁgp tsa'ﬁallﬂﬂg]og 'tl{ey ?ﬁf&}xro‘f |ﬂ|1&efefr1gerant circuit (60),

rove seco constructlona

f . .
o8 R WP AR S, Lol B, e v
: he{tlopﬁ ja.t | %mq,k(g? %t é(g s[l:{lg % ?&%uc%'tﬁg Yinfe ﬁ()ﬁlo)whbﬁ the reﬁigcratmn

ratiron o enporarl

SRR 766, 8 et
tegmeéq. \r,]\,.u%nalgﬁ lﬁ g %e'iheapgcfsro dif kEMRALAL edufficient moisture

eration of the re rlgerant

h%f'é,g%ﬁgmgé t el@SlﬂF C{hgaﬁﬁrﬂ N EorftdP %l P&Bﬁhﬁf of e humidity

er an’e apse O a predetermned

h of t chi f th t f
CQfﬁ@qfﬁ&?fﬁa&’ér‘%ﬁt"??ﬁ rfP PR F80) 20 1 the second ¢
((: gg?t régs?e]tcl%l'? s%@tﬁ@{gf Fxéﬁﬂe@e ARRE b%ﬁécﬁ? RbAtpd] MEBAR(71) in the sixth

a pre I control” operation every

mrvgaﬁc?rg gsi,e%rﬁl?efa;l %{18{ k)@t?%x‘g%c le@er?&ﬁﬁ@%@ﬂp&ﬁhdﬂ“@f the refrigerant circuit

IrCUI wtched. In this control

(B2 SPfhegh 10 oBARAC bbkaia dfClentFBRRMly (ibbdeasing tho capacity of the

ihéPeazesrthe capacity of the conpr essor

é{ﬂglzegﬁu 1‘0@33%1)‘%‘%%% Odnck NG a& Edr%?@ﬁd 16 Y&é @oad of the humidity

ererlgera i rcui At that

%mig:a sgﬁargtslg %@h{eﬁlat&g afer Hn?&hlﬁ% gf'the (oﬁ}au'oﬁ GreRs Adrigerant circuit

npr essor to exceed the

f t 1 f
o S e 8 caBRA 68 ?%%)&“‘ e e clopse of 2

[ Shife OF titd SPRratioACs thé eefrigerant circuit
p’ée\ﬂ {%ilﬁ] %?E%Egﬁ%gefﬁégégﬁgtsﬁgn 10%0 e 13 operation of
((ﬁge refrl gerant circuit (60), the capacity control
ans (71) reduces the once- increased capacity of the

conpr frf' @ &?rfl‘) con-gﬁ'u Qxaﬁﬁeﬂle,ttll@ ety dontrol means (71) performs a

constr u i Gh exarrp capacity control means
predefined control operation every time the refrigeration cycle operation of the refrigerant

circuit (60) is switched. In this control operation, the capacity control means (71)
temporarily increases the capacity of the compressor (63) upon switching of the
refrigeration cycle operation of the refrigerant circuit (60). At that time, the capacity-
control means (71) increases the capacity of the compressor (63) to exceed the reference
capacity corresponding to the load of the humidity controller apparatus (10). Then, after

an elapse of a predetermined length of time since the switching of the refrigeration cycle



10

15

20

25

(71) in the sixth invention, the capacity control
nmeans (71) tenporarily increases the 5 capacity of
the conpressor at the stage just after sw tching of
the refrigeration cycle operaldon of the refrigerant
circuit (60) where the adsorbents are required to be

ok o oGO OB L PR S b e e o

62) .wh has conv ed into a condenser is
‘Q%W@Peé]a HCIFY §°mPrFf§SPég§#)rrakl ng it possible to

and. h B apothfl Feena PG O e Bl B oafidi§ ¥ Bntol means
<ﬁsas;§ent A tasﬁ%gw%epgma%yw iy s
T b BB S S SRS fpnion
oG4y r?@hgewga@'étzc%ﬁx%@; S8Ry s o
L e A
6 89’9 r’rﬁ%?r?sc ef ds in i ere g it possible
e
to]-ﬁ%cue ?Pf‘em&fmvﬁf?‘f%“?‘?f@"%‘b"éh 4 @ h'e expahsi on val ve
teho tgr {aﬁgorﬁ%llg%g? Hvﬂ? Eha?q%nxt Eﬂlé Pﬁfg@i:tgt(]?%)nconb&ted into an
%%{%ngse rl%ts{éro hlélplc@‘xr;e ered g opeh?sﬁgﬂll% ft&? uleS the amount of
65
d%at‘@&ﬁicaﬁ%ﬁr%fan‘%%mﬁﬁff‘. gorat i oLe’é’ﬁcf‘; ﬁp'JaI Ton of
ot B &%éht‘é%‘ﬂ&‘ SEus5 AR50,y vt i oposin s
72
bR b RO SUFO0H Bhonblihsy B e”%aﬁ%%‘é@%ﬁ“") s
olitmﬁgrég]oﬁf tglﬁ e?gﬁ%ﬁ&%v%ver@ﬁfﬁ 0%171@) n%&% gfﬁggli:?nntgﬁ?ﬁ%ans (72). The
5 2l 8 BT 0 g G o i o
’?ref""ﬁﬂ Pl 00 B cgttﬁgep%?ﬂa 4 ien vave (@ i
v%rbeél:1 'bge ang, %{éﬁég'ohtrsp%eaﬁpﬂe%fl %5?‘% o Sﬂl@gc)lc'f@ at which the

pansi on va e sw'tchi ng
f. th
S SO B RSB A ] A0 1 S o
th%ef%)%?un 21;':}@ %;(I)&{Sﬂﬁl Halve (65) is adjusted regularly in response to switching of

the refrigeration cycle operation of the refrigerant circuit (60).

As a specific constructional example of the opening control means (72) in the
seventh invention, there are two examples as described below.

A first constructional example of the opening control means (72) in the seventh
invention is a means which performs, every time the operation of the refrigerant circuit
(60) is switched, a control operation of temporarily pre-increasing the opening of the

expansion valve (65) prior to switching of the operation of the refrigerant circuit (60) and
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predefi ned control operation every tine the
refrigeration cycle operation of the refrigerant 5
circuit (60) is switched. In §his control operation,

the opening control neans (72 4increases in advance
the opening of the expansion valve (65) at the tinme of

%ﬂotiecégf&ggoﬁle g&ntl%%ﬁ 2‘# %Qgﬁsﬁrh%fv@f 659 /IpBAT the | dvhitthing of the

rigeration cyclie o eration of

o;;egﬁi lerthinge{tﬁgéraﬁf Jl&uitgnd)sgl) vles( z‘é\") tched with the

expansi tenmporarily

I ncr 61%5&1% fifsP ons %@s%&a!ﬂ Qxh E)fe gg%)aﬁélﬂﬁgs ettt xﬁ@aﬁatﬁmpﬁerfoms a

of the refrl geran w t ched

pr%%%]neﬁgco%ﬁ%{ {%Eérafﬁ?% fifne éfilggsahhﬁ c?ﬁ@ %pérﬁﬁé& 868R refrigerant

ening O expansion va describ

CIIaC%?tvfﬁﬂg\A@ZM&gdoaqglﬂg I:%?: Jé&tr t?dfzstth?ecf pehifig t&ﬁﬁrol means (72)

occu SW tchi ng rigeration cyc e

1n8pe§£e%t1h %Hvzf(}{cetﬂlt{f aée%{%/&?%éé‘%ﬁéaaﬁbﬁ)ﬁ Whive ( @)at tﬂeﬂﬁne of switching of the

uati1on ase I n the anmount of

0&?!&@ ?tg {rllllézer eg%gaé@?g'aﬁllﬁ g@m%tsuﬁf L&Hb i ibEdtibR Byé1§ operation of

cope W|t thls I'n such

th%tt% erme 9&?{1 ﬁoﬁ'%l{c‘ﬂhd R0 Shé Hﬁf@k )phﬁ?smn valve (65)
I'ncr se t nln e expan3| | ve
tefrga%f %cr%%bﬁt r e‘?at&fn Eﬁﬂe Q)B@ﬁhﬂﬁi of the refrigerant
neans (7 e seve h i nventl on. As

ﬁmﬂ l((ft% ff wh&?edeﬁg Riﬁ Vil (lﬁe s § GBERRs th@ﬁbnce-mcreased

W pr essur & ere ce int |gerant cycle

olge%mﬁe%ggx Hmtvﬁfv (tggjjt to the conpressor (63) which

esses rigerants’ is reduced. 20 Besides, when

t he OR? rHeQ&l‘%ﬁ Mb%eeflﬂﬁﬂ%bﬁ%at‘!lﬁhé’ &hd Peint | Aﬁb@ rR#e he occurrence of

0 Swtching o e operatton of the refrigerant

sv91't£ f)f éh@%%n (gtec fic Fﬁ)g'gl bfatiohQf 'ﬂﬁ@kfﬁ&?ﬂft lRerahit ¢6UY, theituation is

capa bent are | owered

th?{ %@Rﬁ%fe%@f a&ﬁ'uﬁt SPERSmidifiBRfonl 2ehd Anb@H WE Buinilfication is no

rom e refrigeration cycle operation of

10&13 )giécteqer %t @ o Gith th{sOR) sush StaeD ekt benii$@Bntcblemeans (72)
sor bent he

reac a tenpefature capable of aI | ow ng

oﬂ%ﬁe@gé %J?%%E the d ?)Eﬁlﬁgtof%ﬁe pArsidreBAlvER6SH W he first constructional

sor ption/desorption resul t, the hum dity

1€ ﬂ‘f@% ﬁ% b¥ntffl mdaB§ (ﬂgnih%é YRR frRbAEIn.  As the opening of

appar at us S 1 nproved second constructional .
rpgal REBEAEs, ARNiER o WRESure Gfiferbitelifi €he refrigerant cycle
thg)é\%gmsﬁo ?%gse t| ondglgss a rreggn% whi ch perforns, everyg
is rle&@ccg ﬁ%ﬁt% t¥ cdniitedsel (6)aLHER c&hﬁl‘ésﬁe&. refti@Erantssis reduced.
SW t C , trol operation of tenmporarily
Bgﬁﬁése el AREBF 18 baddiéh vEYP R iActersRl Eﬁof fibswitching of the
oW a re nce openi ng corresponding to t

oP&GH bf’ﬂ’l@lreﬁfg%}diﬁ cfbuit (60), the capability to heat adsorbent and the capability
to cool adsorbent are lowered proportionally. This makes it possible to reduce the time
from when the refrigeration cycle operation of the refrigerant circuit (60) is switched to
when the adsorbent reaches a temperature capable of allowing the adsorbent to effect
sufficient moisture adsorption/desorption. As a result, the humidity control capability of
the humidity controller apparatus (10) is improved.

A second constructional example of the opening control means (72) in the seventh
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the refrigerant circuit (60) imediately after
swtching of the operation of the refrigerant 5
circuit (60) and then increasing the opening of the
expansi on val ve (65) after an1%lapse of a
predeterm ned |l ength of tinme since the sw tching of
. the, operation of.the i j [abati )the kéfrieBRnt circuit
iSSP DA e eeD LRSS

(6@5 Z‘l?isw{llzq%?)gd,tp ﬁ;éc?néﬁnof io}et oRI6F 1ORHoGAN dRbrefRRE dhd ﬁﬁ)ening of the

eration cycle operation of the
fr.i t i r cui i : . : .
b SR St U ion o o
t ily d ' ' ioer
o SRk e 35 SPEP R b B HRRRNIT e e

efrigeration cycle

RIS 0 B RSB 5 0 Bl n e

openi n. the i V&iYhi b Spkatibn REkRVYeRrigerant circuit
p ?%F@ﬂ&@ﬁ@ﬁﬂh?ﬁ@%ggﬁlf gglbeo%g‘?cﬁ]g{gt(s%étthhepopergti onal °
@hat us of the refrigerant circuit (60). 15 Then, after
@) ¢ apse of a predetermned |l ength of tine since the

?\gc : F&&g ﬁ?g%{d?cggﬁt%&%i%h?l’eé%#g@ e/ S#M%ﬁdl Pkaff (1) Performs a

dpening control means

P&%ﬁﬁ:&e %ﬁ%ﬁ?’ﬁ%@ﬁ%&gﬁgﬁ@ﬁ%ﬁ g?r%ﬁtﬂﬁ ggcslggygﬁl'd?iﬁon of the refrigerant
S Gl M, OB Bl P St e 2
tﬁ%ﬁ%&l%ﬁ&ﬁﬁ%ﬁﬂ{%@ééﬁlﬁé B i 2x %%}ogggmgggg?wggm@{ (Sj]viﬁﬁéing of the
ool SRR U5 SABREEP, Liloo L e i, e evning
cé%g :]{lilggl%# %Zreggcgegtntgg ooﬁﬂgig Sgﬂ ?%Sgaﬁgiggiro?g%ag? t(‘tﬂsr?eto fall below a
Tﬁ%?gégggﬁﬁéﬁgﬁ[aﬁgﬂ@é%é ?(gt? E‘)Pgrﬁg?x@ﬁ r%ﬁl{ gg ?éeﬁfgﬁigét&it&:ircuit (60).

’f’flgn(rjeggra h Olarlsk &S avg}.leél&gmﬁe& ?éz}%ﬁ{ HfUfi@eOdince the switching of the

ér ant  evapor ati1 on drops. Consequently, the

r%fg’lggr%gg§ %&ﬁlle %&clﬁggn 3P AR ﬁ@%ﬁiﬂ? chr&Bt hﬁﬁ,t theppefag esntrol means (72)

T

P

convertwe nto a condenser 1s

kSIS 5 SheTeEreh Y fleNing P BB bt Dllve (6390SSi bl € Lo

€ danount ation to an alr stream

and, tie LathSle Aff thb@péfing control means
adsorgén{lﬁfrlllstﬁleﬂ‘ﬁg% Sxéﬂgﬁggﬁ?ﬁ 6%6 whi chphas,g

FREEl Sttt P i RYTRA Bpfing SobUEs () et ror  recuees e
o%grrﬁﬂgioqitﬁé %Q]Singﬁnf\;a% &%) aithife ShEECAM after switching of the refrigeration
cycle operation of the refrigerant circuit (60) where the adsorbents are required to be
heated and cooled rapidly. As the opening of the expansion valve (65) decreases, the
high-low pressure difference in the refrigerant cycle increases, and the temperature of
refrigerant condensation rises while the temperature of refrigerant evaporation drops.
Consequently, the temperature of the adsorbent in the heat exchanger (61, 62) which has

converted into a condenser is increased more rapidly, thereby making it possible to secure

the amount of humidification to an air stream and, on the other hand, the temperature of the
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EFFECTS 5 In the present invention, the humdity
controll er apparatus (10) is provided with the
interval set neans (74). The i&fitchi ng tinme interval,
at which the first operation d the second operation
are intersvvltched is set depending on the |oad of the

%@@gﬁb%@g ofgzrpgerp@gggﬁ%]:ﬂ% ﬁ%s(o%onvzng 1‘?1'%; A ey gﬂrabc?r is lowered

n{?gﬁﬁ%g}e% ‘;{S%f FPI&S%{%’?%%"]"%%‘?&%C i onﬁt&fldtgfril&mdlﬁcm(}n from an

alagﬁar atus (10) dependl ng on the load of the humdity
CONTTSI | er apparatus (10). In other words, it becones

e to adjust the humdity control capability of
EW%m dity controller apparatus (10) w thout an

Fégg t%rg plcjl'gsfe in%gﬁa L esupﬁhﬂﬂw d&(x#rgié% rr?ﬁ %{'Hms ﬁ%ﬁ‘tls provided with
il RGP ettt " S S8 Eine e i hyaf dEhbichne HstioBeration and
%g%ggﬁ %lp yraglsh %lﬁ% R»g%%xy 5182%?]&%‘3@1}31 a%%hrfzi}te load of the humidity
cRRURE EBPHabR 0L bRl B KGetPloap bl 8 gs%g%tr invention, it is
pc!)smbtle fo hd¥ gtat%[ Eg%h{] Q%H] %il%t% t§ %Q{lﬁ'(ﬁl&l rhuﬁﬁ@?{ ﬁ&é}&d(ﬁg@m humidity

COﬂSI |on [0) aracteristic o

cosng:rnl g %%)&?%3 Eﬁ‘) %nl%%gétgg%a Olg%g} th:’ghﬁlﬁﬁlld rﬁ%ﬁﬁ@&f@ apparatus (10).
%ﬁ]r ﬁ;é&]gl%é{glr cto[-h%% a@%&lﬁ%ug . gﬁ%sta & o Vecﬁg/ g&?.g«flpéa?gﬂihty of the

hﬁrﬁld?r& c}SS{rX%&'@iﬁz?ﬁgﬁé )S&éﬂ&fttﬁhggg%% gﬁgfgﬂg\nﬁ%&?ﬁﬁﬁmg on the latent
B3R YR TSR M S B PR K ffent o i

(ngu&dli{l% ?gss%i Qo Salquz%t cﬁlf‘e‘?/ﬂ[g Qéb?g%%?kﬁﬂigé"%y ba%iequately adjusting the

ust men fne W tchi ng

db h
el coMYT Ui AR Bhenfelly ¢dhrSu e ?ﬁ%ﬁgn adsor bent
t
82) ' ngc Hrsfe@(gtgi gl&gngt\ﬁlogf; glﬁeg %ntérQa]h&‘? trﬂ%?& o{kﬁ{]&%rthé QWvitching time
d b
tfi%th \émﬁ{&réﬁgé aﬁ tiﬁﬁda&s ﬁgmgﬂtl){] egrét%/cglcr azftparatus (10), in

or ent supp e sur ace o por

cnﬂﬁ 'éra't%ﬁh ?ﬂaﬁte@&& &5 t]:fébﬁﬁﬁx@(ﬁgr dNebiiG apparatus (10) which

rlgera ing 1t possi’ble to I ncrease

Jr ?m@”gu{bt—caﬁfedggéﬁﬁl it 91%' B?ﬁraﬂﬁxzoﬁge @NchdiSeteristic tha)t moisture

Sor ben fat’ éxchanger (61,
a&%Sfp'hBﬂ/d@%rﬁtion for the adsorbent takes places intensively within a relatively short

period of time after operational interswitching, Therefore, in accordance with the present
invention, the humidity control capability of the humidity controller apparatus (10) can
assuredly be adjusted by a simple technique, such as by adjustment in the switching
interval time.

In the third invention, adsorption units are formed by the heat exchangers (61, 62)
each supporting an adsorbent on its surface. Therefore, in the heat exchanger (61, 62)

acting as an evaporator, heat of adsorption, generated when moisture is adsorbed on the
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condenser, the adsorbent supported on the surface of
t he condenser heat exchanger (61, 62) 5 is heated
effectively by the refrigerant, thereby naking it
possible to increase the amouhf of noisture being
desorbed fromthe adsorbent. Therefore, the present

ad(”l S 1B e ot of I S gy echineBh 08, $afy absorbed
e T e .
ﬁgﬁa@atu%a@%@ o T e i, OB, fat S [“han gl 83) acting as a
COE‘SE‘HS’E’@% SRR wﬁpl'é%f %@%?ﬁﬁﬂ‘?? i SholdefiBBen xghangsr 61,62

S8 5 b G5BT 0 A v o

Otlrﬁh??‘ét?}?q o ﬁl#rog?s;etdr M&q acd%glﬁ)% dtll. ;It tef#gv\ﬁh esent; 1gver%tlon provides

b3 Ol b P Bl i
(o1, 1855 EBRTam g R SR e piEh & JECUAR i socam taken
el B ‘2‘1“5‘8@&?%@9‘1@ B8 BB B syl el i strcam,
g VEsaPaoPt 8 e sarinsent PR T fordefiil ST, Y ARAGr fom o
copighsph Rt éﬁ?y P Eiel e 1P PSBRHATER B
AP Eribm e CRackaR HE Vb Ekdrif BioBby e b5 X Reond gir seeam.
Iﬂtaﬁ%f‘ﬁ%nﬂa* R R PR SR Sp Fuel BRES Hh Wi AR, eam taken
ﬁ»‘%&%ﬁﬁx?%il yﬁﬁ@f g ae ﬁ@?ﬁ‘eﬂéﬁ’&%ﬁ#"" fipm = second ai
sq%gfgfglg ERERCR T R gif'é (Mg ¥ 8 evaporator fom a
cofidB! ' ArteoBlcd APLAM ettt ohe ltll1e fecofiP aff BG4 bHA the adsorbent

I nventi on

ofgfég ﬁg%)g aﬂ%ér @pgg@%ﬁg&ﬁg# f&t%EQSn&egﬁ{ﬁ{gé@%ér ?ﬁ%rﬁiog Js preheated
b)élgo?h[}[ e %{ﬁ.{ggn&h{ Iclfpsttau(sql%)am In 18 addition, in the

i's arranged that the opening of

the panSI0R, YalyBand:6i e FEhAT Atk LEARSRCIL B possible to

swi tching of the operatlon 0 rigeran Cli’

res c%)the 1i38Fdph Wh% hy Féﬁ?%e%ﬁg?x?x&?@l{e‘@gggggg ?? t%-;/é I'Eﬁ-?éyi'é:ﬁ rafh:ult (60) is

COMNEsS pPosSI
switched to when the adsorbent reaches a temperature capable of allowing the adsorbent to

effect sufficient moisture adsorption/desorption, and the amount of moisture being
adsorbed by the adsorbent and the amount of moisture being desorbed from the adsorbent
are increased. As a result, the humidity control capability of the humidity controller
apparatus (10) is improved.

In the sixth invention, it is arranged that the capacity of the compressor (63) is

adjusted in response to switching of the operation of the refrigerant circuit (60). In
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of the conpressor (63) and the opening of the

expansi on val ve (65) with accuracy, thereby 5 nmaking
it possible to aimat acconplishing inprovenents in
capability and efficiency of 18 he hunmidity controller
apparatus (10). BRI EF DESCRI PTI ON OF DRAW NGS Fi gure

ol & 101 S By s 5 ey b B Biephtt U dfapsion vlve

(&) ese%ust‘&&?ﬁ?%s‘p‘e’%s o G 3F 0P i & fdtellerga Wreuit 60)

Tﬁérsgffaﬂ%wa s taﬁé’eﬁ%&%tioié FERR S e
g %%)I%B?F{gsqu(gﬁ a%@%gfgp%{%g {hﬁ‘ Srl('.? | Iaelve e@ken « uracy, thereby
e |, \ 1B: . Fi 2A

me?ans if Pt AT AD R e 31315?50"&%' ? Ja%“‘hg’em iy o
f t t f t f t I

o Pl SRyt T 0 The Tirst enbodi nent:

~Figure 2B is a refrigerant circuit diagram show ng an

arrangenent of the refrigerant circuit and a second

Bﬁﬁﬁtﬁ%ﬂ “Juuﬁéﬁﬁ%ﬁ?ﬁﬁér i 86%;"‘2? ook dagram
ﬁy?nwd]? -%gr gjdgH % E?léegnaggpcgpaaﬁfgto ?rﬁaﬁ %58‘3 ]ol : Sh[um% 8ontrol%er apparatus
0_{% e gF]I ’é_\?llﬂ’éeﬁlg gf %Sl}%ese édvﬁgt%r{ xlée F%T/\]?ewal ?ﬁéﬂ?gghn% line X-X in

Fi irst operation of a ventilation and
'@B di fication node, the 25 view being taken al ong

: 2; ] ine eé'lgwl a(r;?cll?\%%lg 1% Lﬂé']-RBI%}P{ Ii./r%gvg t?i? lh}.lﬁ'ﬂ(ﬁggpam& &pparatus of the

show ng the flow of air streanms in the first operation
ﬁﬁpe%\h%&wnfi lation and 19 dehumidification node;

cont ilﬁlﬁf@@ﬁ@%@%@t‘é Rl RO Bop Tt B e sy Ebldllr apparats
t |
ofls B P %B%S*I”be%éﬂ% KPR BB e B

line 1}( igur IfA 1l"lerf1'e13ge4r§nt circuit diagram showing an arrangement of a refrigerant

circuit and a first refrigeration cycle of the refrigerant circuit in the first embodiment;

Figure 2B is a refrigerant circuit diagram showing an arrangement of the
refrigerant circuit and a second refrigeration cycle of the refrigerant circuit in the first
embodiment;

Figure 3 is a block diagram showing an arrangement of a controller of the
humidity controller apparatus in the first embodiment;

Figure 4A is a cross sectional view of the humidity controller apparatus showing
the flow of air streams in a first operation of a ventilation and dehumidification mode, the
view being taken along the line X-X in Figure 4B;

Figure 4B is a schematic top plan view of the humidity controller apparatus

showing the flow of air streams in the first operation of the ventilation and
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5 Figure 5A is a cross sectional view of the humdity
control |l er apparatus showng the flow of air streans
in a second operation of the ventilation and

dehumi di fication mode, the vI®w bei ng taken al ong the
line X-X in Figure 5B; Figure 5B is a schematic top

lan,wi ew of the humdity controller apparatus
d%’m% 44qpm P‘lEOW of air streans in the second

?rﬁﬁéal*wgﬁé lé%ﬁoése Rt B B e R 5 | bty ok s showing
mgtfgévaag%; SO bt Bl ﬁgﬁ&%ﬁﬁeﬁé@g@ﬂ ffon moce
thFS’PFg” [ | %&Eéﬁ%‘%’e‘£%§‘ﬁ 4@el ng taken along the

I'gure 'S a cross sectional

1 s L e ARSI o v
‘thE’t § 5 n a?rﬁgn Pilusgéo i | %%‘u' :Bédﬁ?ee eézgiatﬂlﬁn a}élrig@fé id'i‘ﬁ’canonmode
th%%%enﬁ%hé oﬁs%nﬁfg“‘ilﬁim%‘f%ﬁg S S'ﬁﬁaﬁgnf 't lh:r

ode: FBBRFT B Seiify "GP af il i e il SRR apparats

h d l. | f f
Shg#{ﬂ&:_}ég ﬁg\grthrg fa}llf ' tx%&%@r%[ Yi5e SSQ?(Wldh %pefaﬁ?l SO T veédkilation and

operation o e ventilation an
dtllﬁ 0z%ltlln e node, the view being taken along the
FHRe gure 6B; Figure 7A is a cross sectional

view I«?}gurgr}ﬁ: b c%sé e R0 B b PR iR RO Wppaldhss showing

flow a secon opera

oA K 38, B AR S s

mB‘i%?‘P glrgpar a alglll \ﬁng% ?flﬁﬁﬁ"lr%évﬁ]o? | gl)/r streans
int g? g&r%ctfmgs 208 ?Eéc%%nﬂfw&\?%f RO bt %nﬂ*ﬂﬂclzﬁngaratus showing

hum |onrm ure |sacrossect|

¥ :fgow gf alr W MU tﬁ/rstcgéla%étpclnl &a Qﬁﬂﬁﬁ&yﬁncﬁ Hﬂ*ﬁd?ﬁcatfolﬂemode the

alr Streans secon operation o

Vl%"%tginn ot anal{;y'gémp %ﬁ ?3&?2673 the vi ew bei ng

Figure 6B is a schematic top plan view of the humidity controller apparatus

showing the flow of air streams in the first operation of the ventilation and humidification
mode;

Figure 6C is a cross sectional view of the humidity controller apparatus showing
the flow of air streams in the first operation of the ventilation and humidification mode, the
view being taken along the line Y-Y in Figure 6B;

Figure 7A is a cross sectional view of the humidity controller apparatus showing
the flow of air streams in a second operation of the ventilation and humidification mode,
the view being taken along the line X-X of Figure 7B;

Figure 7B is a schematic top plan view of the humidity controller apparatus

showing the flow of air streams in the second operation of the ventilation and
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5 Figure 8A is a cross sectional view of the humdity
control |l er apparatus showng the flow of air streans
ina first operation of a circulation and

dehumi di fication mode, the W&w bei ng taken al ong the
line X-X in Figure 8B; Figure 8B is a schematic top

pl.an, view of the hum dity controller apparatus
hugyidification Mede)l ow of air streams in the first operation

f the ci | ati Q.dehuni di fi i : _
i quiseee T s eogs Setgndtivifs o lechyrbfiRty o BReThe Spparatus showing
thé: ?}2{)\{% alfui-e qrtgegﬁggé { u%ssﬁ]cg%%or{ﬁr}ethé ng 119t§0r?é1{(§1 KinAf&tion mode,

rculation an
dehumi dification. e e Vi ew.,bei ng taken al ong the
the vis being e@?‘ﬁﬂggeglg,le%&gﬁrﬁég@ﬁ@g a cross sectional
view of the hum dit ont.rol | er ak ' :
the fhigwedA 153 cioss ée(fﬁlgn?l View Of 15 gﬂél?tét&%oﬁﬁﬁl\ér%?@s showing

&Y Secon ation of
o S R AT 03 £ R A e
g B s LR R &1L
32ﬁ8nnﬁdig€q%ie :ii’ls% sﬂ{ggtéa%%z’%blr:é:lé% Zrivtévg%f?@gah%nrngétg controller apparatus
shzgzgéé g@gl #]\f/?ige\flt\:/}fg\fﬁirgfggghuén Sdlr té%{ﬁrg ﬁﬁ%r%egﬁ{sogggﬁgﬂg Udrculation and

oper.ation of the circulation and dehum dification
debymidificpion 4% hei ng taken along the line Y-Y in

Fi . 9B; _ Fi. 10A i : - - .
hlusr;’n'u :j]fe 1gyre&’£lt1$ %F’ﬁ’é? S%%{p?ilﬁg‘tﬂ(é‘éo‘ifﬁg% ﬁ%ﬁcﬁmo log% pageiﬁ?s showing

ot vk b e PRI SR0 38 s BrhtloBpENedfifcicaton mode
inpciieppatne gakem bre e i 0 ol L er appar at ug.

S B4 2258 STV A0 gy oo i
k3ot e R LS e i micston ot
o e b B SRR, L o

line E(lgﬁre! BBF{sgg rsghclama ic top plan view of the humidity controller apparatus
showing the flow of air streams in the second operation of the circulation and
dehumidification mode;

Figure 9C is a cross sectional view of the humidity controller apparatus showing
the flow of air streams in the second operation of the circulation and dehumidiﬁcatio_n
mode, the view being taken along the fine Y-Y in Figure 9B;

Figure 10A is a cross sectional view of the humidity controller apparatus showing
the flow of air streams in a first operation of a circulation and humidification mode, the
view being taken along the line X-X in Figure 10B;

Figure 10B is a schematic top plan view of the humidity controller apparatus

showing the flow of air streams in the first operation of the circulation and humidification
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5 Figure 11A is a cross sectional view of the humdity
control |l er apparatus showng the flow of air streans
in a second operation of the circulation and
humi di fication node, the vi e bei ng taken al ong the
line X-X in Figure 11B; Figure 11B is a schematic top
“'E’ﬂan view of the hum d| ty control |l er apparatus

an the flows of air streams in the second

e el W SR g L ) e v
et SEE AR AR g o, o
viEfebatisken Ry Rt £ in et JOBY 5 1S oo " & O

i ZS?E%%&%%Z%%%%%%%@ Sl T kel BB gy showine
OB bl RS 4 ESERBGL o B e

13 .i,s a ne Vers absol ut e- hum dity
St

for thEYS czlslg Me?cfé%ﬂ?é c 0% tpiﬂ'l hiia i frgh Hﬁ@d@ﬁ 5"%%?‘“ apparafus

SR B F0EL 5, M oL b GPRA BRIl crutaion and

hogefe’ tlon |n 2 hum dity controller apparat us of a
rrent of the present |nvent| on; Figure 15

ISZan%ll Fsﬁ?ggr%g%%ﬁ%g%‘i?ﬁ f fh i ﬁgoxﬂ%llepgg&rams showiﬂg
RS BB el 09%5%%3%8%%3%%%} B g moce,
thsafb%‘a.ﬁh ?ﬁl%?éa?°”ttb$bée¥t AP S £ Sure 17 15 a
cont rERRE 32 R cH RS o our%h?s‘]ﬁln%ﬁgﬁ mdlidonship diagram
gx{éﬁﬁfggl& 51'{%;%&%%:3 ons'fug %ioh}tg 5}(1?1!& j {'ﬁrsf Pﬁ’ﬂ Eecgtg@\%ra eams for the
ca|§e thete t&%hwglnf%ig LR, e%atlii A BRGMs, | nvention; and

OW Ng an’ operation state
of a ﬂlé{ﬂ lgylscgﬂt é]%geg time versus absolute-humidity relationship diagram

graphically showing variations in absolute humidity of first and second air streams for the
case where the switching time interval is two minutes;

Figure 14 is a time chart showing an operation state during a first switching
control operation in a humidity controller apparatus of a second embodiment of the present
invention;

Figure 15 is a time chart showing an operation state during a second switching
control operation in the humidity controller apparatus of the second embodiment;

Figure 16 is a time chart showing an operation state of a humidity controller
apparatus in a third embodiment of the present invention;

Figure 17 is a time chart showing an operation state of a humidity controller
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5 apparatus in a sixth enbodi nent of the present
i nvention. BEST MODE FOR CARRYI NG OUT | NVENTI ON
Her ei nafter, enbodi nents of the present invention wll
be described in detail with Z2ference to the
drawi ngs. 10 EMBODI MENT 1 OF I NVENTI ON As shown in
Figures I A 1B, and 1C, hum dity controller
anpersusanadourtip pmbedigent Pf‘gF PESEANYRIHPOf t he present
i nvention o erates to dehumdify and hum dify a I
- ieisr 1 g acime e PAIAE 28 GRETREPR it 5b 4 ity controllr
(10) has a casing (11)_ shaped like _.a bo In Figure
appgratusia a fifheembe BleFEOfath? P’E?FFEnt inveptign: anfe casi ng (11)
and the upper side is a rear 15 side ,of the -
(11). Figwet 1% i 1196 ha rtoﬁélewngp{ﬂil gReratipn gf'e °§ﬁdh“‘ﬁlé’t‘?"°°n“°“ef
mean, respectively, " and Ieft relative to
appaeatys ig arsixth smbodipent GfthPrPéeSE%Ts‘Pﬁ@“ {°11) contains
therein a refrigerant circuit (60) and ot her
conmponent s. The refrigerant circuit (60) is a closed

circuit in ich a first_heat 9111 (61), a second
BE@&M&RM@%C%BYI NG OGN ﬁ &Lg a four-way

sel ect or vaI ve , and,an electric .20 expansi o . oy s
val v oTigg e Emypa Gt O Breseht NG il i dgpotibed gy detail with
is filled up with a refrigerant. In the refrigerant

refqrenagite ﬂ("G‘UFWlQﬂSvapor conpression refrigeration cycle

is carried out circulation of the filled
E QDQMquﬁJ%‘eENT H&Nant circuit (60) will be

o ohe e B . Do koo 10 ot
fs, gﬂ"s\i‘f@ézg %eg@%n;% aveptipRonoieies 40 depiit ﬂe“‘g’i hyrgidify air in an
digen. (Bl 5k i b gL o e o
B
s1'<la°§§at‘h‘3%asa13£ G131 ?ﬁ?xwiév‘«’%‘a Baciinfaty Henf apo e meat respectively,

. (23),is forme ht side plate(13) of
il?% Eii‘)"etogl‘fé% rfe[dg‘Ps | ocat ed adj acent to

|t|onaII

t he rear pl at
bl owolie C%tﬂﬁw S; 22"35“5 erﬂ&%&“%‘ﬁaﬁh%mﬁﬁg(ﬁ?) §I?d gfher components.
Tﬁq @ﬁ;gq;%xi%cgc?&i?ﬂ)tl? gtclosed Icf?culltal%%helgh a(ﬁrg%egtt extc a&g@?(ﬁlﬁ, a second

heat exchanger (62), a compressor (63), a four-way selector valve (64), and an eleqttic

“expansion valve (65) are provided. The refrigerant circuit (60) is filled up with a

refrigerant. In the .refrigerant circuit (60), a vapor compression refrigeration cycle is
carried out by circulation of the filled refrigerant. The refrigerant circuit (60) will be
described in detail later.

The casing (11) has approximafely a square shape when viewed from above, and
is shaped like a flat box. An outside air suction opening (21) is formed in a left side plate
(12) of the casing (11), such that it is located adjacent to a rear plate (15) of the casing (11).

Additionally, a room air suction opening (22) is formed in the left side plate (12), such that
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Afirst partition plate (31) is nmounted within the
casing (11), such that it stands nearer to the right
side plate (13) than the center relative to the
right-left direction. The fi4%t partition plate (31)
di vides an internal space (16) of the casing (11) into

ot et S BRI ST BT SR B By hand, an

cxbib Bt ovh RSB D SR 4 SRR GIE BB casin a0,

sul s b cies plpert o hERAT HEISHSYc: padpHlsof suaply air blowous

oY S RSB BEE g 13, S Bloied Hen o e
el ectric, expansion valve (65) and the four-way

frongipkate GM)val ve (64) of the refrigerant circuit (60)

2 IR e RShE ) RSN AP e e s
o 0 R ST PERS o B 3P P i Hlhg e rction.  7he
b uRon SRR $550: st ab Bbe 0,08 Bk Ao BT tehand
sl pse P ehpigharhand, S Seite T ¥, achrsh SuRie g Py iiped on the et
sbes bt PRSS $AE R whiE shARL el Tl IR SRRy s detned
ok BT piga o e st Aricn BeES ks 1t stands baj acent.

8 e R B ) G ot s
BSbE Sttt Gy PR, st S BRI AT e ctcuic
oxgRDE e (PR BS PRee HEStoR PIE St g iRy circuit (60)are
e e PP sk KR e S ooty
M) o oot B e Dbl Bl BT o £ by 58P connected 1
o 5 8 B B3 ThE3lo A H e o e ooty i

bla Ie{t-hand pace. O these spaces, the right-hand
QVaut QRsaE @dhstitutes a first heat exchange chanber

(&) A ATEES RO RS ARSI prsin i
(3&)?;:%}*{1%)1%}1:%? gbatgg S}%&%gac%e(?tl) o Q @&%?g flli?nb?ﬁe tedd f)ﬁtition plate (32)
is mounted, such that it stands adjacent to the front plate (14). The third partition plate
(33) is mounted, such that it stands adjacent to the rear plate (15). And, the first space
(17) is divided by the second and third partition plates (32, 33) into three spaces in the
direction from the front to the rear side. The sixth partition plate (36) is mounted in a
space defined between the second partition plate (32) and the third partition plate (33).
The sixth partition plate (36) is mounted, such that it stands centraily relative to the right-

left width direction of the first space (17).
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t he second heat exchanger (62). The heat exchangers
(61, 62) are each shaped like a thick flat plate as a
whole. And, the first heat exchanger (61) is

di sposed, such that it horizoMall y crosses the first
heat exchange chanber (41). On the other hand, the

P e e ARGt ) o RS Syt Rl i priion
hanb 42 d heat
plg@?(33§1rg)dg\(,w%q by ﬂ{eeesllxt% @aﬁ@@ergl%%gﬁﬁn ) intg ga.tarégl} fﬁ.ﬁ@?}?ﬂ% %nd a left-hand
sgggé tslt t 'g?;g%sgl ?é%s(,g )ﬁd{mﬁ‘g%g ' {Rﬁaé:% ?cﬁ'xaﬁﬁh 165t heat exchange
e a3 o R B S5 B (03] o 0 ter b, e
le%égqggs eq%fspfsigf‘ggcg%g‘g%es algcerwéﬁ?aﬁ ]@?ﬂ-ﬂig' ??hatmg% (g?)gg e‘%zi%l%;s disposed
vertical d| vi de he space (see Figure |A). Nbr e
theseeqnd; heal ¢xghanges e defined on the upper side of the

|fo|aI thhr gré%xg}gan%g%t % ﬂg%’g Irqilt&au%‘gslg(gace ep?ﬂﬁ‘@ééeg% a whole.
g el e 4 s e
cxam el n iy 43 55T d,f ittt
oo 2SN e e BB 0 e i
R R A T R R

e BRSPS LBl P B iy s
s B S bR R A il e e
oLt S 55 R B S o e e
TL%;J {'xé]w ]ﬁﬁgq&éé Eilgotnvﬁs ré 1v1:fe|t§' {hléth aﬁag@ g@golfal ure 1A). More
Ui gga;‘paesﬁg{aﬁdf?@ed&ggg %ﬁg B¢ UUEAD BB IRE (39 constintes
SRS LA B R B ot 0=
oBte0 Riath 5@5} ﬁgls@%%“@fg%ﬁgf of'phil (1B HRDbike Biffow path (43) is in
.peni ng f]ﬂ (51 tEZ thg?&e (a 4%‘:{31@?&1{, g%l{r%&i% ;‘_Tﬁbﬁ%ﬁﬂ"?@"w path (44) is in
s “q% 1 bafg&tg st HPBR okt nirf (28] Gialthé Exhaust fan (26).

On the other hand, a fourth partition plate (34) is mounted in a space of the first
space (17) defined between the second partition plate (32) and the front plate (14) of the
casing (11). The fourth partition plate (34) is disposed, such that it crosses a heightwise
middle region of the space. The fourth partition plate (34) vertically divides the space
(see Figure 1C). More specifically, a space defined on the upper side of the fourth
partition plate (34) constitutes a second inflow path (45) while, on the other hand, a space

defined on the lower side of the fourth partition plate (34) constitutes a second outflow
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est abl i shes conmmuni cati on between the upper side of
the first heat exchanger (61) in the first heat
exchange chanber (41) and the first inflow path (43).
The second opening (52), |oc#hed upper left of the
third partition plate (33), establishes comrunication

pYb 23O 1 TthEEsemﬁﬁéio%éSaem&%@ﬁﬁﬁgic%%}‘iﬁﬁmg%%‘eé’%ﬁ 1 St i suction
O]})qggx@if !er’ls)} oil;g lsgt\;,vcglﬁfl ctngﬂt()?vﬁ%aﬂg Kpg)dfsh‘b;‘f en.l tgqnafwéau the supply air
(33), establishes comunication between the | ower side
blgwouhepenings@24hwaith e@%ﬂ?ﬁéﬁ‘ﬁé?s)( 61) in the first heat
The {Bemncopen b £ Sbor et R he i Bfden e 09 (e
Flaseadh (s h%@”v@BLrﬁhé  liontd e ek SR IERLAGATIOR Plate (53),
eétgﬁzshQ é&éﬁ&&%%ﬁ%% ¥ uﬁnég il %‘Séﬁé‘ﬁg@%fgéé‘x%gnger (61) in the
e s D SR TSRS e
e eSS swec&nmcaspn beveen e
the first heat exchanger (61@& the t thea amber (42)
upRas iR bR seeRnd Qﬁi)exﬁh?a‘g% 24 & Wprceeetind W pca‘P Gy
Th th | t ed
sad diinsh iy PR (o eTes 3y oty (ERclocrEnipRrHEfogf the tird
PS5, S50l Lo RS, ﬁfﬁa%é% B, i e
e;g@gg%o(l E{J{I/%g%e? t@?#l%gﬁf %’%qlﬁ‘gnhg%s a9 ntE ﬁxﬁ tér%{l%’%tﬂow path (44).
D I e B EEL Fb s 4 s
c&;&;l&%%e%g Beeer lé?, i%wﬁg“?esg thséf%gcgt?degm e g# [Elﬁ 3n the second
th d t | h
he@%éﬁ#n&%pm‘éa%qsz%@%&q%ﬁbw o BB | ho-seconc
heat it d, h 4L
a6, B AR i o0
21, the th
F?Q?%n Ileg E)%ﬁgé 899&1{1& %%3): gtﬁg glppvlé'{%ﬁ @ﬁfﬂg: Sg(f(())l‘fh o@r@fn& plate (32),
egg@bﬁﬁas nga%\%cgﬁmb glg%egg%] un;% %}cqutgtgs f&gt }}%e%? L& éé}e(ﬂ) in the
o MRS RRAERL AT} 5B SRR BRSPSty opeins 5.
t t | t.at
S e S A e ST 5 pn v

theealfpr;])elp g Se oP gﬂe(sgclo’nd heat exchanger (62) in the second heat exchange chamber (42)

and the second inflow path (45). The seventh opening (57), located lower right of the
second partition plate (32), establishes communication between the lower side of the first
heat exchanger (61) in the first heat exchange chamber (41) and the second outflow path
(46). The eighth opening (58), located lower left of the second partition plate (32),
establishes communication between the lower side of the second heat exchanger (62) in the

second heat exchange chamber (42) and the second outflow path (46).
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..., b5, ...) constitutes a sw tching nechani sm (50)
for swtching of the distribution routes of first and
second air streans in the cas#l@g (11). Wth reference
to Figure 2A and Figure 2B refrigerant circuit
(60) is described below 10 The di scharge side of the

?ggfr B3P Egén?rﬁ N Sﬁ,a%gﬁ? g)g df ﬁai[l}zt% E") ﬁéqﬁ'tohﬂged with a
{sgg&{v%séﬁ)e §1§1% oshﬁlec 62]?&1’.%? O ntlr%gtés, Y é@e 58) of the

or va

st pBHRAANEE g g’f@v&%ﬁ%"“{% éz?&%lﬁ“ea%‘%eﬁé‘élg’gﬁ%ﬁ%? Opper. Each
oé+:g§é I(queat gxcr‘baﬂgs%[ chgél}' éﬂfwﬁ RME Bﬁéh dﬁl &“@hﬂlh Rfosed state by

¢ ‘expahsi‘on VE one* en

SRS SR 1 L L
pogé 2051%% &%’é s switel s L’n%fs eﬁé é‘X ﬂéeqj%{ gﬁi)tch:r-lr §f the distribution routes

conpress metic comnpressor.

th?s‘f%ﬁ&gecBﬁH\@fr anfﬁ‘ﬂﬂéh&%{lﬁ_ough an inverter, to

not s t he conpressor (63).

Vv] i . - »
e S0, A B 2 B Bt 0

Wth such variation, the displacenent
dé& é?r&ebgl " he conpressor (63) varies. Stated another

vvay e g &Qﬂﬁéﬁg@g g ?@%Oéhﬁf%gﬂﬁﬁ g§ g%lé{ggtgg %o YFHrsAreof the four-

I n capaci heat

vﬁi% DAF (iglv% ?t?tﬂ 62he ki t{oﬁ&fﬁ%dof Obfe t?onflnﬁt@ss%p %32\“ cor &Ed to a second

anger o e SO-Ca Cross type

p&g 311?:?\8 rfORll R: o? vlaﬁfegghw "B e &’ foffth@ First! Reat ech;Panger (61) is

ent such’as zeolite 18 supporte
caitie Fﬁ‘féﬁ'tH%htﬁirg pr%?lto an rfg%{‘%ﬁ% gﬁe&&t €£19ﬁ g&gur f[‘ﬁ% Stk end of the first

eat exc ers

@gggcrzlytﬁgelf (Grlf1 éb\?ﬁte?@&( ctgﬁ)‘i‘lgﬁ ghéo ?%3&18 %Qﬁéd'lsfo‘% b rt§t0ne end of

tﬂ&ﬁ?e{coﬁdé%ﬁ?tﬂ%aﬁﬁ V&g;i/?ge egy%lrgls 3 ct?@@e&fiiﬁoﬁéﬁ 'eﬂEhanger (62) is
f:t'eg% Q%Uﬁﬁtat a 6111'\@ s%fécﬁf?lv\éh‘érlﬂmes state to

| rst state onmuni cati on ‘bet ween t he

f | T STTROTdonipRdds olhn gﬁ%hisrg d%od'ailﬁ@@&nnmmp?égéron Electric power is

bet ween the sec ort and ourth port (as

sﬁ L& 2fts %};ﬁﬂaﬂ: {BMFEr, 46)anO8lecti® ot GRI Shathv) 8f ttlﬁ'hakomprcssor (63).

OWs CO ni cati oh between the first port” and

Wﬁéﬂrthé‘o&ﬁﬁffr ncy SOMBMNerRS isQa@n@c?tt}Q@ﬁﬂaﬁd%% &Pgﬂﬁﬁe electric motor
port and the third port (as indicated in F gure 2B).

likewise is varied. With such variation, the displacement volume of the compressor (63)

varies. Stated another way, the compressor (63) is configured to be variable in capacity.
Each of the first and second heat exchangers (61, 62) is formed by a fin and tube
heat exchanger of the so-called cross fin type having heat transfer pipes and a large number
of fins. In addition, an adsorbent such as zeolite is supported approximately all over the
external surface of each of the first and second heat exchangers (61, 62). And, the first
heat exchanger (61) constitutes a first adsorption unit while, on the other hand, the second

heat exchanger (62) constitutes a second adsorption unit.
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And, the refrigerant circuit (60) is configured, such
that it selectively perforns, by swtching of the
four-way selector valve (64), a first refrigeration
cycle operation in which the2first heat exchanger
(61) functions as a condenser while, on the other

e aporHE GPBHaR SEEtion e (AL SRS SHEh UL, igbly changes
A i el i
CHBUNGEGOR JHrvesh L e Pt acd Biofbuft Rat rpindiealicin Ejeure 24) or
S P P el B Rl B S 1% B R ARLIE o por
AP B BB AT LB i 20
A ot S i e, I SIERSHI B, o
svaRnEet R fouyiak ARPER (P r ERE riftieierit Sste gpgption in which
ﬂ{apﬁrs{:g%g%%? ta g;rh@ﬁﬁﬁ@gﬁé&%aésag&%%%er S"S'E,ltghéfr? % ogﬁérﬁ%tgé, the second
h%ﬁ%g%%nra {ﬁ%ﬁn%%ggﬁ%gmﬁgvgns%gorg%ﬁ/ﬁeg&]%% gle?ar}'%n Gygle operation in
Pl AL o SO B et e
g e T

-?-ﬁgr 2_ . ? Eﬁ{‘q@ ?t ust;ogfer :ggpeqra?r.lgg(;lb]gfsr %q%wcei&[]cg%fa éo%%ller (70). As
S G S B e AR LR 7 oo
o1 Bt e SRR E Rl 7, St Witk RPR P EARL o

28] o B oRRYE" P Lt AL 4 BpBhubl Bt sapary of e
oS 6B e Rttt oo Bl pE D ok gapaciey of
koot B3 B 1 iBibecfelaRBin BRaGRin b B ThER, | e copacie
RSB T I e FRTERRBRAP 6Pt gt oeona
Stg%gﬁgﬁ{et Zﬁ#\él"ﬁ?ﬁf’gﬁl Harraetgxs (ﬁﬁch that it sets the

The opening control part (72) is configured, such that it conducts control of the

opening of the electric expansion valve (65). The opening control part (72) adjusts the

opening of the electric expansion valve (65) depending on the operational status of the

~ refrigerant circuit (60).

The switching control part (73) is configured, such that it conducts switching of
the operation of the refrigerant circuit (60) simultaneously with switching of the
distribution routes of the first and second air streams. More specifically, the switching

control part (73) conducts the operation of the four-way selector valve (64) and the
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In other words, the time interval, at which the

swi tching control part (73) operates the four- way

sel ector valve (64) and the sw tching nmechani sm (50),
is set by the interval set pa@& (74). In addition,
the interval set part (74) constltut es an |nterval set

T80 G 5 54 S o
BRI, T “Mfg S sty
g b (P PSP %ﬁeotﬁﬁm°ﬁqe\{r3*aéf]8£¢%c’t?€ P (38 B 61?4?&011 of the
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g: : EM % d(?%ia'c Iactgl g}gﬁ sui:lhﬁxggﬁg%tls (t)l}? smtchll}%tlme interval.
Ifaﬂt?eg"vtgﬁdéoﬁgtt%ﬁ" BERSB0 e APl P paBREST e e o
ﬁ%&%ﬁc%%@FL@+faf%ﬁmﬁﬂ P o 06 o o, 2 £Vl st pare
(’?6/143 &déﬁ ﬂﬁf? H %{%ﬁlfs{fgp?% g?4)gc?>g§g5{egg{x§%gﬂ)ay f‘{% %‘eaﬁg @hlch sets a
TP e B S BRRRERE ot By SRR as a0
f%ﬁgﬁgﬁ' %‘%]gm WI ei)Fhsfac.on al ;ﬁg? :Qe:ONTROLLER
'f gargl ng it to outside the room In the first
W g first operation of the

vent | AL URRLAEP TRl SBEEGY AR henidlsS Gt Wpfation 10) is

reference gures and

dé%gglgged r %(ﬂ%}%{ﬁ{o‘ O&r%% ﬁ%%ﬁg@%@pﬁiﬁﬁﬁﬁ?wﬁ@ s%ﬁé‘ble between
af £ pgxﬁtllg{f&gd h%ﬁh&ﬂ?t gt'éﬂ Cal#)b@é’] of, O%ﬁﬁﬂﬁox@’gﬁlﬁ%ﬂ%ﬁ Amode, a

alr rean1 es ace |n t he seco

ci?&ﬁmghufrﬁ&hca@oq} ﬂq?%&to Igﬁtti E cﬁ?ﬁla&&%ﬁhi eatibll id¥#e, In addition, in

rrgerant cCircul our - way S ector val ve

o T PGRee kg floh F 5 RBOMNaN ol LEofigperaon o
E%&@%@&%@ﬁ r?él{rgegfa? g?ed'e nhnfedrta{wr in&%ﬁ%nﬁ% E&dﬂ fode.

eration cycle operatio

‘@f—f AN exchanger (61) and
secon M r?ggﬁ%(g?ﬁact as a condenser
and af; 4l RYARAPAHMumdBRBAGH 63k Ythe supply fan (25) and the exhaust fan
(26) are operated in the humidity controller apparatus (10). And, the humidity controller

apparatus (10) takes in outside air (OA) as a first air stream and supplies it into a room
while taking in room air (RA) as a second air stream and discharging it to outside the room.

In the first place, a first operation of the ventilation/dehumidification mode is
described with reference to Figures 2A and 2B and Figures 4A-4C. In the first operation,
adsorbent regeneration takes place in the first heat exchanger (61) while, on the other hand,
dehumidification of outside air (OA) as a first air stream takes place in the second heat

exchanger (62).
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More specifically, the refrigerant discharged out of
the conpressor (63) gives off the heat and condenses.
in the first heat exchanger (61). Thereafter, the
refrigerant is delivered to 2he electric expansion
val ve (65) and is reduced in pressure. The pressure-

ROt R ANIULR A IS %ﬁ#@%@@@f&f 355 W) bldtor valve
(64 e%n%% %‘Ee tI‘F??e%gtg\glgﬁ 3%84%556 ef pq%lg gai% \91%91 the compressor
(68 opedicdo fht abirighrent IoREIRR R 8&6 Rerapo 3@“) fd a firs
reg-@gefm,@%%m%gﬁ? (cg%“eﬁt@tt iltéte hich 2ORSChAaY Bxchanger (61) and the

di stribution st

seiRark R PSRNG4 LS At PP R
7 gt et iyt UL iy bl s o
e R c3afosand i ef e ﬁ@ﬂ“g%%ﬁ g} B rerigerant i
degggggggéﬁgggmég#g@%gﬁﬁve@ o ﬁw&i% AFQLEL. e pressure-
redisisl 1sGRERE, Plsoft, el SERRGRGAP B FE0N et exghencer ()
Tl}teggaéz%tbggf: éﬁl%gﬁmpﬁggt é’@g’gﬂ?} %@gtOA O}I%esé-’of:ﬁégﬁger %@3@3&%@&@ Then,
e PGB %r?ﬁs?we? i ol BRRRG Phla T SRR AED. :m
he Hhrasilige ﬁ'tsgé’?gf%@"f‘ vl Pl S @e %éfﬁéﬁ‘igﬁ
Wil SOy » et Esaw#%f{iesla W@qg G ‘4'}%?“'“011 state
féﬁ%ﬁ%hgitﬁ n?@e?ynﬁ%‘ﬁgﬁb Hohedd Ui idst fabe t%essefcb{xcﬁbpm (52), the third
opRBE (0% HEF pRrite &5@@? 8 st ik L o fen state il
o g i 3}?&3%'@' i GAMAE BB SBARIL 543, b Y bfening (56),
anf bt REVPLY ape %lﬁ@f&ﬁ%ﬁ@eﬁ&”? s ?fga%%cﬁ?hﬁ Lé%'sﬁ@ﬁn in Figures
1A, Ir%qr%&u“@@%a T AT e

ol PO IS i s

t he exhaust air bl owout opening (23) 5 as
exgﬁ%ﬁ&@iﬁr (ER) .

More specifically, the second air stream entered from the room air suction opening

(22) is delivered, through the second inflow path (45) and then through the fifth opening
(55), to the first heat exchange chamber (41). In the first heat exchange chamber (41), the
second air stream passes from up to down through the first heat exchanger (61). In the
first heat exchanger (61), the adsorbent supported on the external surface is heated by the
refrigerant, and moisture desorption from the adsorbent takes place. The desorbed

moisture from the adsorbent is given to the second air stream passing through the first heat
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Meanwhile, the first air streamentered fromthe
outside air suction opening (21) is delivered,
through the first inflow path (43) and then through
the second opening (52), to 3the second heat exchange
chanber (42). In the second heat exchange chanber
(42), the first air, stream passes, fr

to d
excharggh (hDhe The sesivnd psaireaR peiayEreq e it lteﬁt_geﬁ%gnger (61) flows
o eiaBihe S SR RS SPBBLETATA 4 B SBPIR e b opening (53),

supported on the surface of the second heat.exchanger
tO(tbcz?n;st auflovepathi(Aly Hdsrealer thegiegons #1psiream s BB Ojf)e exhaust

the refrigerant. The fjrsi1 air stre md@?um’dibfied in . 23
fap (26)sadois discharged & ewaidgdhe 193y romye exhpust aif blowprtapgning (23)

second heat exchange chanber (42) and then through
aStePFba‘ﬁ@ﬁt(ﬁA&peni ng (58), to the second outfl ow path

FERLE SEAITRIECBCEPLE W L IEIL T —_—

SRR 8 e I BT 2 8 e 2,1
th ercond st PESTERERFIBSILAR (R BB e exelane Shiber (42, the
S oS O ASRPURE [LEGENC AL NSRS () 1n e
segod Pt P RAECF S57h PACHUICORIEES i 4 1 S s alscibed on the
SR ISh b e FFRSS AR L Dok rptiog ot of
i B S G e B B Sy AR R e eona
beghEychanis G2b OeuA@UbdDIUER LBFaEPR Ber B BRSCearogh (12 and then
b B hBLISh 5o D5 AR e ot
G 5 s S e BRI s SholR SoRPF b Moty suoply air
ives off 31 the heat .apnd.condenses in the second heat
bl YEW&H‘}BP‘S((%Q?S SPHB@@&?@%); the refrigerant is

AR CRER L T R R i e

RS R RPAE ek el S B e g oprion

ol Bl 5 SO TR e b RSy RS0 B3 S e oo
hatng,e dehumiditication 816 g’&tﬁside air (OA) as a first air stream takes place in the first heat
exchanger (61).

In the second operation, in the refrigerant circuit (60) the four-way selector valve
(64) changes state to a state as shown in Figure 2B. In this state, when the compressor
(63) is operated, the refrigerant circulates in the refrigerant circuit (60), and a second
refrigeration cycle operation is carried out in which the first heat exchanger (61) and the
second heat exchanger (62) act as an evaporator and as a condenser, respectively. |

More specifically, the refrigerant discharged out of the compressor (63) gives off
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In addition, in the second operation, the danper of

each opening (51, ..." 55, which constitutes a

respective switching mechanism(50) is set in a second

distribution state of the 31

ventilation/deliumdification node. In this state, the
ening (%1), the ourth open

first
th§. muﬁmdﬁasee gm)the sgcand Fieatseéslémsﬁr ﬁbgreei% thergfrigerant is
open 10 state while, % e ot her _hand, the sec qﬂ
dfé’défﬁdnt@ tbszsectrt%etnamlwa Vé‘ﬂf@r( Me)redqoﬁ I .Pr?Sﬁure ¢ pressure-
openi ng_(55), and_the eighth openi ng (58)
regpensledeltigarant absombE BRI, CHIPUMEHAD Fﬁw rﬁe Tﬂset exchanger (61).
5A-5C, outsjde air (OA) as irst air
ThireerctBesiarenK s dEWRHO o, tmRTEREr (63) sl maggssed. Then,
t he ot her, hand, roomair as a.second air (% ream
the sompprsedagiri &%ﬂqtﬁ%agégt@ﬁrdmr%étwé% ﬁa@aﬁr@(se%)
More specificall t he, second air, streame tered f m
the. rBowdion, oyl ssronsheRcratiyn. ?*manipz?r ab! F?Qr}]e?r@aung B, 55
t hrough, the second, i nfl ow path (45) .hen, throu e e
whigh Gopsities p?efﬁsagctwee@)ﬂcmﬁs rflﬁ@ﬂ%&b?ﬂﬂ He &6t U FEFfd distribution
chanper (4 t he second heat han
steleant (e et oM Ac RIS SUs TR [ Lo St s RFG pTine (1), the
the second_heat exchanger ) t he second
fourthinpspine ?6)2) e BE %@a}go{(éﬁi %'\ﬁlp‘gerF‘é%lﬂbﬂp?%g A enter the open
external s e ate O by, the.refri ant ,.
Sthii whilfs on &%‘pﬂf hsRdi bé?a thé e Bpésind ), e i
The |sture rbedfr the nt is_given
opHNEBSL I LG elg &eeﬂww&ég g iR ‘f ﬂ@tese&%ﬂaequﬁ%tﬁé as shown
xchan 2 he.s dair strean1n0|stun
mt ﬁeugféggfﬁaﬁ& %Htsfér E@S? as(asﬁ)fs FHpRECHRL S %“HPﬁ?FG fo g, first heat
cond h xcha e ch 42 then th
schaRach (6 ‘hé’n( 5) &t Bt poden e R b Pcthotyi] Y Blioam s supplied
ereafég g@? d air strewﬂls drawn 25 into the
EGR ﬁﬁef }s di scharged to outside the room
f romit e exh wout o 23), as _exhaus
air( il ths scepuHt egsb Feadf e lneBo e fiRljgp opening
€ IS|ea|rsct|ono n|n
bf o Selftede tpre tesera R EOH Ryt F45) And i EFanalHhf fixeh opening
e rst openin to th heat chan
(Sohdnrjbr Sesptfl Hea hgw@n%% hamibe fzJexﬁlﬁilr-Fg%eceﬂiﬁls ’%ﬁiﬁg‘* chamber
e, first air SS om to do thro
(2t S hd Rl pesise MBS Sy tifehetitne F?%?"?ﬁat bRltker (62). In
excha no,i se n.t rst. a
b St Srdpelod), B aRoRes! buprbd 8 thé Fistial sorfacg s heated
ﬂg&pﬁegqga&ﬁtéagﬁ 1-8?1s§16%§%§{-qt1§ﬁ an & acfso:ll)eht faaﬂes place. The moisture
desorbed from the adsorbent is given to the second air stream passing through the second
heat exchanger (62). The second air stream moisturized in the second heat exchanger
(62) flows out, through the second heat exchange chamber (42) and then through the fourth
opening (54), to the first outflow path (44). Thereafter, the second air stream is drawn
into the exhaust fan (26) and is discharged to outside the room from the exhaust air

blowout opening (23) as exhaust air (EA).

Meanwhile, the first air stream entered from the outside air suction opening (21) is
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absorbed by the refrigerant. The first air stream
dehum dified in the first heat exchanger (61) flows
out, through the first heat gﬁfhange chanber (41) and
then t hrough the seventh ng (57), to the second
outflomrpath (46) . Thereafter the first air streamis

B B B AL G BB PR .
S ARy TP AR AT 1
kiR LT 0 BB .y o
oS L e 0 T B o
LA P TR N gn s
R Y
RS o, PR, S S8 e v
L 5 Rt G e o
oS4 BB B 3405 L o o o
(2%} ?’S)CSHP?P gé‘&t)lhrrasrE OSP-e\rNZ;I ggl elc?or h\Gjalr 32“ ?ga?nghanges

v@ﬁ@ﬁﬁaﬁr@oﬁrﬁéﬁ%@@@?@@ MODEF e’ the refrigerant

? : : g;’ln g ‘:’rgrlf;t aé%r?h?:g Jlﬁ(ga%o %oﬂ:é tl‘r"rJtrj h@ﬁﬁ,ﬁ% (az%lj Icggg the exhaust fan

ion cyc e opéra 1S C

(2 gﬁmobg%ﬁetadk&eél E‘é‘é‘}l&g@ ongféﬁgla é\?]sgér ). gﬂrgn&a g;ﬁ% hﬁﬁfd?ﬁrdcontroller
apg%rg t@@)ﬁ{ﬂk%%gﬁg’%ﬁ} Ly ?%%4) gg ghiﬁ'gtdééltn{stpélm( é{%i Hl?&ra?réerssﬁ to outside the
roQm hﬁg MF&?&%@%@? ul%ﬁl?lgaipl (?Lﬁ%l&gtairv@% GNieBShd air stream and

ani’sm di st on state

on/hum dification node. In this state,
su??rleir%nyﬁg({)ﬂperﬁsﬁg (51), the fourth opening (54), the

Si Xt ORENERD (RQ) 2 ARA dRRRAY AN QBEQAtMéKﬂﬂirffdﬁhﬁﬁ mode is

the open’s er han e second

T e N
hufliGFRdHSE B DutRN SR YA by a RBSormNRPMitrkdin takes place in the first heat

exchanger (61) while, on the other hand, recovery of moisture from room air (RA) as a first

air stream takes place in the second heat exchanger (62).

In the first operation, in the refrigerant circuit (60) the four-way selector valve
(64) changes state to a state as shown in Figure 2A. In this state, when the compressor
(63) is operated, the refrigerant circulates in the refrigerant circuit (60), and a first
refrigeration cycle operation is carried out in which the first heat exchanger (61) and the
second heat exchanger (62) act as a condenser and as an evaporator, respectively.

In addition, in the first operation, the damper of each opening (51, ..., 55, ...)
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Fi gures 6A-6C, outside air (OA) as a second air stream
is supplied to the first heat exchanger (61) while,
on the other hand, roomair (RA) as a first air stream
is supplied to the second hedd exchanger (62). Mire
specifically, the fi rst a| r stream entered fromthe

el i.vered

51"*?‘?"‘93%‘5‘”8‘?5 S Y eﬁﬁ%‘ﬁ%? UfiGe oHoh® s digpibution sate
ﬁﬂf& pratigligSmifthent o ﬁ@éﬁu o St I B0 HRR8D), the fourh

e 30 e S8bghenid S, 0RG 35"{‘%‘3%%% ot goen se
Wgﬁat ¢ S Biad 4 4004, oo, &B@.}F ngt,e?@gf(gé)s bneifth opening
oMt %ffﬁﬂg T ARG SRR s HORE ABto) (sRotyepiby 2 shown in
F LR OS2I o DR TR At B s, ot e
e%%éﬁéesﬁébf\'fvﬁli%pattﬁ uitch e o oA 0556 B S i ppptied o

the ex R)gust vvout opening (23) as exhaust air
thegggon *second air streamentered from

thr oubiere ?pﬁeq cFagl? B PO ADSrRT gafed o b i sl Eon opening
S IS B 8 SRS s i
(éﬁﬂ» o 5 SEekgtent BERERGR Foate (PR e PRl BehepHtbe chamber
SR ayﬁ ge’eit)frhsg Bk tdff"’%gﬂg?@?ﬁh% 37Sgh hegt ghanger (€2)
s S s Sxebaned fpE o R Erd PRECT I8 e 8 %r%%ﬁ s, adsorbed on
i gorog 5%%%8@?4 e%iﬁ ¢ Shfac ety @s?ﬂeé%q’ﬁg*%ﬂco&éﬂé £, s i
Bt 13005 DO 5 RESARIHN OU-bhe T A—r—
of BB e e ek T FEE o BRI St 248, and the
@”sﬁ%*' i E3 Qb P g iS5 RRRY, BUEAE BRafomiHim he exbaust air
oG G MR 5,75, E'ngz: ouiside air
(O PRaflyRfC AR sBlong Sl ALY ARFePHBREIE b 3 ¥BHon opening
I SOUEE ! TBIHE Brde B B0 @3)’ ard ik R0 1 Hrst opening (51),

to the first heat exchange chamber (41). In the first heat exchange chamber (41), the

second air stream passes from up to down through the first heat exchanger (61). In the
first heat exchanger (61), the adsorbent supported on the external surface is heated by the
refrigerant, and moisture desorption from the adsorbent takes place. The moisture
desorbed from the adsorbent is given to the second air stream passing through the first heat
exchanger (61). Thereafter, the second air stream thus humidified passes through the

seventh opening (57), the second outflow path (46), and the supply fan (25) in that order,
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air streamtakes place in the first heat exchanger

(61). In the second operation, in the refrigerant

circuit (60) the four-way selgctor valve (64) changes
state to a state as shown in gure 2B. In this state,

when the conpressor (63) is operated, the refrigerant
arfd i§ Qﬁﬂdﬁfeﬁsmtbrihé fen! fohitBEEMy &it blowolut 6fdhing @aYlassupply air (SA).

seco 10 refrigeration cycle operation is carried out

in whisgh 4 B&ohil rogézraﬂ&@bf feGhanaabn/héhl disediohhBodesie depdibed with

heat exchanger (62) act, respectively, as an

reBMERAT 3 OFigafd 28 ﬂncPOZE'eﬁﬁle'Fi%drE‘s a7l onIn ithe td&e8ond operation,
second operation, the danper of each opening (51, ...,

hRridificatibn ofMHufsideCANOAY 4§ @SseBorid P Qb Qaliewi fladei iAGhe second heat
mechani sm (50) is set in a second distribution state

lilebs ihgthd, iré&d i inftoSmsdi fi
ORREH CPAICEA OB M0 S RS s

ait Sfeabd fakbs PBSNINMEe fiRPheat@R6hdnB& @1PNt h openi ng (58)

enter the ‘open state while, on the other hand, the

firstaReREddRd (Gpdoatioh, R the Wiki BerRiteiitcit (66)ithe folteway ¥dléctor valve
opening (56), and the seventh opening (57) enter the

(63) eBGEes baleto £RREAUMIWNYin BEuR TR InNthisFt4el When the compressor
7TA-7C- roomair (RA) as a first air streamis supplied

(6%? i$ Bperateds thd ?éfﬁg?%ﬁthéﬁ’@ﬁites P e WHip&antOfirdue (6N efd a second

and, outside air (OA) as a second air streamis

refiiRPAticROcyic®e biBatiotOisSRRRMoWEA wIAKE BRNERE héh 2kchddpee(61) and the

specifically, the first air streamentered fromthe

CORhéak ExHaRpdrqB2)0Re Hedpdctively s bt edlorat6r £1d astavond@iver.
Set he seco)r(1d [ %frlqow)o%at hﬁ%zé) %né t ﬁ?ﬁi through the fifth

openi ftddftRm) in the skbhd dpesdtidnetie duglen00eadhhepehiig (51, ..., 55, ...)
(41). In ttﬁg’)’%rilrsts heat rrexciﬁange chanber (41), the

whikh onditltes td R3PRcH?E $RStching Medhahidm0 (B@) it ReOlgh sédvdd distribution
first heat exchanger (61). In the first 25 heat

stA¥ GFaRg 9Ent{18don/niMRidsfid4kion Mhédee Nlin ithls tstige, fthe Sécodd ropening (52), the
streamis adsorbed on the adsorbent supported on the

th8lopesiBg ¥63), bR fifkl SperRnls Sy xdidane eighftfdpenitn($8) enter the open state
resulting heat of adsorption is absorbed by the

whigd, londBé 8fHer hAlE Hafifse bperdiRe (1)) the Y@t epeniagl(F4), the sixth opening
air stream passes 35 through the third opening (53),

(56)1€anldi thetseQuiith | spenidgt (37§ 4hder thddldsb® seitd)alCGdnséquen(lL63s shown in
in that order, and is discharged fromthe exhaust air

Fiphr@yTul- 7@ fsbinh gir (RA) ab @ Brtst ir d@edthds b@phied o tiexfisst Geat exchanger
air (EA). Meanwhile, the second air streamentered

(6?“ GHilE hen e Gthelehaid, oatstdel £1h (OAS RS AGecdnd &t stréam is supplied to the
elivered, through the first inflow path (43) and then
sebdiidh@gbetdangaeqend openi ng

More specifically, the first air stream entered from the room air suction opening
(22) is delivered, through the second inflow path (45) and then through the fifth opening
(55), to the first heat exchange chamber (41). In the first heat exchange chamber (41), the
first air stream passes from up to down through the first heat exchanger (61). In the first
heat exchanger (61), moisture present in the first air stream is adsorbed on the adsorbent

supported on the surface of the first heat exchanger (61), and resulting heat of adsorption is

absorbed by the refrigerant. Thereafter, the moisture-removed first air stream passes
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(52), to the second heat exchange chanber (42). In the
second heat exchange chanber (42), the second air
stream passes fromup to down éhrough t he second heat
exchanger (62). In the secont® heat exchanger (62),

t he adsor bent supported on the external surface is

ﬂg&g% ﬁjxtetﬁﬁrcrl PE dif é . @?itr %ﬂfho@?a@ 445 ‘dh& the"@?dhﬁﬁs‘ﬂ 't4h (26) in that

Ion sor ent takes 10 pl ace.

otk Sud"i€ d&%ﬁzﬁé&?ﬂo&rtﬁ@eﬁ%sﬁr ? BIRRIE opénifid (23) té @uﬁsﬂﬁ the room as

second air stream passi ng through the second” heat
%ﬁ@%ﬂ?ﬁi 62). Thereafter, the second air streamthus
"passes t hrough t he ei ght h opening (58), the
secongd %H&MIQ V\l_gQ %E&mﬁd'aﬁf strgﬂ?ﬁj ehftfed %ﬁphié Sadiaé 3&) sucflon opening
er, dnd i's supplied,

t hat or as supply air (SA), from

SR T bt s ki prin

(ﬁar ﬁ)ugagtsj,gxﬂgus%lt'% Al gg&érﬁﬂerrﬁgf ThhRe SeRRNhehPEchdmde chamber

are operated in the humdity

(&g’n EgHo%d a?rps[el%léﬁl §se§ #%r)l ﬁﬂﬁdo%ﬁ‘ fhrBtigH ik s¥cond h)eat exchanger (62).

er appar es Inroomair (RA

a;ﬂiez %ec%'nﬁ boeaf % | Ca? ﬁ@&h&n‘%eﬁ?ﬂﬁrﬂeh% e R ﬂl@eextérﬁﬁl”kurface is

um di on t ther hand, the

hQEHgﬂ ?g&}{e ggﬁgé%{ ﬁﬁd aﬁpe?'iéhHsn%QstﬁréQieSE,@KSﬁ fiotn M Bdsdebent takes

second air stream and then discharges it

pQHé si g Hf)kﬁst[l&ofﬂs& efrﬁﬁ{ (! E&o%n?tlk‘ rfveRe RO e Secoh®Miir stream

e adsorbent n Irst place, a first operation

p%s*nﬁht?)re@g?lcﬁue %Eéo‘ﬁﬂﬂ%%p% qg%rc(ﬁhj ONTHEREBret, She 982H4 iaRCstream thus

ence to gures and 2B and Fi'gures 8A-8C.

a g4 i t th
WhFEIE i OSIERE S, SsBAE0, pessapersind e,

eraﬂ]i‘fﬁ 1n2§iafjsmé é}idf ﬁ.\?!pﬁ@d ofs §RW ak'(SARNroRSthR supply air

rst air streamta les p in the second heat

g@,{m @%> intb thd f36mf i rst operation, in the

refrlgraé rcuit 6%1) the four-way selector valve

czgc(l%é'rfﬁﬁ/‘ﬁ B PIONMOIIS shown in Figure
an st r

e rlgeratlon cycle operation is

carri ﬁ{jthg%rcuiaﬂo%ghﬁdlﬁfﬁcahbﬁ n$FIEP Rl bpl9dah (25)QAd gk exhaust fan

(51, ..., which constitutes a fespective
! B]gé}gteﬁ‘?& mlﬁﬂﬂd{@ anﬂrﬁle‘i @bparana (10). StAnd, the humidity controller
s I

ution state of "t he

' hirgl thé@bénds tifack into th
.ar%yé gfdgg%égé%gg&ﬂ aﬁﬂh‘é@?’h??%“%?;gﬁ. dﬁ"g*a% (53) the L one

rovh afte P RO ffcaldn wWHIE, bﬁ‘ Qh@ btk hap@ethe NEn(i&%) cémtdler apparatus

the open state while, on
(10) takes in outside air (OA) as a second air stream and then discharges it outside the

room, together with moisture desorbed from the adsorbent.

In the first place, a first operation of the circulation/dehumidification mode is
described with reference to Figures 2A and 2B and Figures 8A-8C. In the first operation,
adsorbent regeneration takes place in the first heat exchanger (61) while, on the other hand,
dehuinidiﬁcation of room air (RA) as a first air stream takes place in the second heat
exchanger (62).

In the first operation, in the refrigerant circuit (60) the four-way selector valve
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ot her hand, the second opening (52), the fourth
opening (54), the fifth opening (55), and the seventh
opening (57) enter the closed,state. Consequently, as
shown in Figures 8A- 8C, out sPRe air (OA) as a second
air streamis supplied to the first heat exchanger

(6#4? %léa%ng@@ beafe to At dtD Gs S inggé{?'g Zh‘% QH4 @iffrstggﬁi)ggfﬁio? 8ycle operation

alr streamiIs suppll e secon

: . i fi 1 Qg NON is .

19‘1‘::‘c?éi(;l‘mEIEQi pﬂg-r ogrf@dété&girtﬁe SUCET O Eggég{e#er?g{ é ?}) :"’tcgt? é D'g)sgglgﬁc? onsiitutes
i . 4 5.1 Nt i . fi t -y

» RSl L HAMERR \GBE L1y ' Bl ST YN GHate of the

ciféﬁﬂﬁ)@%ﬁ?u&?&%gﬁl& %B&e.f ilhstﬁis RERL R ﬁ?ﬁ%?@ﬁiné P31, tﬂehﬁié'd opening

sor upported on the external "'surface i's heate

(SIgz,StBQ gxgﬁ%ésr&rﬁégﬂgz andthé efgﬁﬁlg%ﬁetnﬁ{é ggz grﬂtce]lt g olaén state while, on the

or er at ed. alr “stream

otlngi gﬁad“’@%e %céﬁ@ gﬂgﬂ&fﬁé {58, ﬁﬁ%ﬁ&ﬁ% Fﬂi@%‘@%%@-ﬂ&ﬂf @‘g?‘ﬁ (55), and

I s¢har ge e roomfr exhaus

OB IOHS CREERTEY LA 0SRFMUE, ek R s 34
SR (02 fcoBl AT G 1, e (1)

whil€ or’flle ﬁ%ggﬁgn&qn‘gg)gl{%ufgﬁ%fﬂa £82hir shidahne s?tﬁﬁig? ?o fitdecond heat

exchanger esent in the fir

515?%1;\5' adsorbed on the adsorbent supported on the
67%ur C mgf t he second heat exchanger (62). Resulting
heat Q@aﬁz{ai Natted RN t4i8d hir 986 opening (21), th
And, t (reé31 |¥st lg’i %ﬁeztrea%ggﬁﬁgny%%ed&%n t he se%pgﬁhng( ), the

b8 OSPEEN, FLA? UL 06 UL ) nd

thfé(ﬁé%:xuﬁhgiaﬁ&??&at &cﬁgﬁﬁ%? d6PPC AR the Tir®f hédl&xchanger (ﬁl)f rt]he adsorbent

ati on/dehum dificatlion node Is described "w

su{p bREE Bﬁﬁlgé %x%rﬂél?ﬁﬁfa@ﬁi@ﬁ&t@cﬁb?rtﬁe FkPigeRnit, W~ fesult bf which the

e Seco operation, regeneration of adsorbent takes

addb@ehit is rie%éﬁ%g?@d: 0Nt 1R seRd)2id 98 Earh SehichMihd SiveR thdidtlre desorbed
ot he and, d

ther 37 , dehum'dification of roomair (RA) as a
fréin"tRe adotbent |E€BR So RLAKR thé rddif filokd e eRBAIst air blowout opening
exchanger (61). In the second operation, in the

(232&&,91%5@%@A)9uit (60) the four-way selector valve
(64) changes state to a state as shown in Figure 2B,

and avReeent, R&EF NERARS In0forh YRS Boorm aRPRIcAb BPerify (22), the first air
carried out. I'n addition, the danper of each openhing
stfearh is-introdwed into- the WB4did heat exchange chamber (42) and passes through the
second heat exchanger (62). In the second heat exchanger (62), moisture present in the
first air stream is adsorbed on the adsorbent supported on the surface of the second heat
exchanger (62). Resulting heat of adsorption is absorbed by the refrigerant. And, the
first air stream dehumidified in the second heat exchanger (61) is supplied into the room
from the supply air blowout opening (24) as supply air (SA).
Next, a second operation of the circulation/dehumidification mode is described

with reference to Figures 2A and 2B and Figures 9A-9C. In the second operation,

regeneration of adsorbent takes place in the second heat exchanger (62) while, on the other
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constitutes a respective switching nmechanism (50) is
set in a second distribution state of the

circul ation/dehum dification ppde. In this state, the
second opening (52), the four$h openi ng (54), the
fifth opening (55), and the seventh opening (57) enter

S BRI By oGl PLAP R i 0 BRI i e
e@’@@%ﬁéﬂﬁ ei ghth opening (58) enter the closed state.

y, as shown in Figures 9A-9C, roomair

() 55 S B0y A s v
LB, "R B R P S Miigrain el
o Lok 5, 1F 20 A5t LY EBRLTEL (2155, ..) i
TR e SRR By B P Bt i s o
o BB g s, S50 50k P BB Bl 0. e o
oD IS8, 06 S ARERERB ) e o e
HEE A8 AT S pRE Bt e AT BREASE 9, 4 i Sgsnins .
o 2 P o )l 50141 8 A i
ORAC APRHEREL PSS, ot B0 A BB Eange 1) i

of 1 HASE had P Dhutsidedait F?éf) :‘a.E 2 seBGR aif X ERN ¥ 5uppfidd to the second heat

moi sture présent in Irst alr stream s adsorbed

ﬂnah or bent supported on the external surface of
e;? e E‘?r@?ﬁheat 25 exchanger (61). Resulting heat of

#95 iasploiheg  cal pS rld in ,
s&5h8 aaﬁgﬁferaﬁﬁ ?% intrddaeRAPht S the! é%%f?nf Réa ' & gg ?9;55?1%%)9(42% E§3,nd passes

supply al wout openi ng. (2 as supp

b et b bl Lidin I N th Bige seco anger (62), th
circulation/humdific til:on no e,)'thﬁé suspepllylldfhgﬁezﬁ%) ger (62), the
&Bben > : ' ifethid b 4 result of
cont T ESPMp%} gﬁg"ﬁ‘% g &&,g%gq'?{ﬁgieﬁm ("t}}ei gh@“@é‘% result o

wWhA M thO L& ber @@égé{e?aﬁeé. 10And, MEsecbid S 5084 whidh \gQAincn moisture

as a first alr streamand then discharges it to

GBI Aohind Ao RSS! BRI bSO, WSt i

blowout opening (23) as exhaust air (EA).

Meanwhile, after flowing in from the room air suction opening (22), the first air
stream is introduced into the first heat exchange chamber (41) and passes through the first
heat exchanger (61). In the first heat exchanger (61), moisture present in the first air
stream is adsorbed on the adsorbent supported on the external surface of the first heat
exchanger (61). Resulting heat of adsorption is absorbed by the refrigerant. And, the
first air stream dehumidified in the first heat exchanger (61) is supplied into the room from

the supply air blowout opening (24) as supply air (SA).
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apparatus (10) takes in roomair (RA) as a second air
stream and then sends it back into the roomafter
dehum dification. In the firsé pl ace, a first
operation of the circulation/ %m di fication node is
described wth reference to Figures 2A and 2B and

CIREUIEATIOR/HEMIDIRFICATION SO0DEO oper at i on,

hum dification of roomair (RA) as a second air stream

t akesplR@rculhtiomutdidificatiifinogy Cﬁ@%ﬂﬁ}?l&f)ﬁﬁ)@ﬂﬁéhd the exhaust fan

recovery of noisture from outside air as a first

(ﬁg larSSPeAB it AleSRnAiRS Sohtfolleh apsa&@s ¢1d)eatanax tanaadity controller
(62). 1Tn the first operation, 1'n the refrigerant

appataid (100 GAMest BCokiASEr MRYOAS! BCL Gkst el Mieeand Gfid tRIABIBENarges it to

state to'a state as shown in Figure 2A, and a first

oSk it F Rk BflerCblsfir® RGhd\al Whilelén tife GtBér i, fHéthuntiblity controller
addi tion, the danper of each opening (51, ..., 55,

appardtus\(10§ ke S idolt 4L BR R) 455 RR6A XiP s&¥drh Ad BHen sends it back into the
chanism (50) i1s set ina first distribution state of

rdodSaft& defhiifiofloaum di fication node. In this state,
the second opening (52), the fourth opening (52), the

fifthORRNIARG $13&), 2 & bpRatiRty entthe QRRBIaiEn/hBMIdifBitRh mode is
the open state. On the other hand, the first opening

désetibed Wt tdtefec® N6 FiBEret T , andhEB Sind I RPN 104-10€5) , In the first
20 and the eighth opening (58) enter the cl osed state.

ol R hoRlidi¥icatish SO hid (RIAJ4E @Ssecdiiiait @frearh @4k¥s Pldce in the first
(RA) as a second air streamis supplied to the first

héR %kc% b2(¥1§ 'and @ddovehot Roishite iffien QLRRTe 1A (0A) avadtirsteair stream

air ( as a first air streamis supplied to the

tak8EPIAck MABE secdNE RBdIRENAnGED (62)br e specifically, after
flowng in fromthe outside air suction opening (21),

the ROiklfirst opératisd, i8R réfrigBlahO a8 (60)!tRe fHa-WwaE S¢lector valve
heat exchange chanber (42) and passes through the

(645 CRAMEH Siate 164CMRAE B Showfivih. Fifire 26 afi@ 6.91st rBffieration cycle operation
exchanger (62), noisture present in the first air -

isafi@Aauts BAsRIi &L t@dixﬁ@r&ﬂ%@ém@%&i@@;ﬂ.t es%, o) whith constitutes
surface of the 39 second heat exchanger (62’), ’and

a I R5pHclive OsvibHin® fmedhanisht i(80) iis sabsiar bedrdvydistitbution state of the
refrigerant. And, the noisture-renoved first air

cisdul @R Hunidiffeation GR6dd. O RUtHS daté,Nehe o&udnlir eentdpe (52), the fourth
exhaust air bl owout opening (23) as exhaust air (EA).

opdaaip\(B2) Sihe Aiftle bpéﬂiﬁg\ﬁ(S%, afd fili®Baviehith 69MNA(S7) enedrithe open state.
opening (22), the secon 5 air streamis introduced

o'thmlg Stgt{]eethtgiéd,&he HRat opexiHaaSyy, thé aithbopdmidy (53)dtheasek wpening (56),
and the eighth opening (58) enter the closed state. Consequently, as shown in Figures
10A-10C, room air (RA) as a second air stream is supplied to the first heat exchanger (61)
while, on the other hand, outside air (OA) as a first air stream is supplied to the second heat
exchanger (62).

More specifically, after flowing in from the outside air suction opening (21), the
first air stream is introduced into the second heat exchange chamber (42) and passes

through the second heat exchanger (62). In the second heat exchanger (62), moisture

present in the first air stream is adsorbed on the adsorbent supported on the surface of the
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first heat exchanger (61). In the first heat exchanger
(61), the adsorbent supported on the external surface
is heated by the refrigerant,_as a result of which the
adsorbent is regenerated. 7 the second air stream
hum di fi ed by noi sture desorbed fromthe adsorbent is

s&doRR HefCexcRiet (62)! SR1MLEIRAR h@ﬁ ozggiﬂr%é&i fs aIBL&"ﬁQd‘ Eﬁ the refngerant

openi ng (24) as supply air secon

ARRIS 1 hi?)'i’stﬁ}%-rteﬂl%v&% est! A 'sﬂéﬂntf ‘iénd?écfxérg@ti 't(?&u&%&jaghﬁg room from the

described with reference to Figures 2A an

eﬁb%%alﬁ F%ﬁt%ﬁg%&n#ﬂ%]g&x ar'r ?%P@)Zt Isggond air stream
t akesl\rfgaﬁﬁrﬁllé 'Eﬁetﬂeﬂoﬁﬁﬁg i {363 the {)ﬁpﬁp ?%{ o(n6§|gen%¥gd 221) the second

recovery of nbisture om out sl e alr

al?'sgreﬁ{qr@ JdRKES intd PHiAT eét%x%ﬂﬁlg%hﬁmﬁﬁlb%eelg %Hd BJ%ES%? through the

e second opera I on ere

fifdt heat éxcﬁﬁ@er gﬂz “I’ﬁ¥t Rt %Iﬁ:% %eY 3@?&1& Oa%é&rb%ﬁféﬂ%ﬁﬁrted on the

state to a st O\ann

| 0L B 468y PR LY A Bl e it i
t
penatlL R R Lo SULERPREHIARE u'a.i%‘%es?“?febed fom e
g G NI AL o e
(3@ the si xth opening (56), and the ei ghth openi ng
(58) enter the open state. On the other hand, the

secondePg @éé&? (og%)augir} 3)? tﬂﬁ]é)éﬁ'éuli]atf& 'nﬂglffcét%rt g‘fﬂlag is described with

fifth opening e sevent h openi ng

re?é?@n(fcl 85 GgDkal £ &WQ@ léflﬁt i-"ﬁéur S1EAQYE, | NP gcsond operation,

1A- 11C, outside alr as a |rst alr stream

hlﬁﬂhﬂﬁtdaﬁgntd? bb& dit (R gha%azl s@&&ﬁg:ﬁ%%ezﬁp%{ W&, 1n2§1e°§%cond heat

t he ot her hand, room second ai'r stream

exicRarfép %2)%‘1&1@06% %P ﬁﬁﬁﬁutfé%m oS J@ﬂg ?('.‘)A? Q) itlMPL® stream takes

specifically, after flowmng 1n fromthe ou e alr

plwhlmﬁgpﬁéﬁt@gc}{&é& (¢ihe 40 first air streamis
introduced into the first heat exchange chamber (41)

and JasE@Sedohd Gpeiatioh e tflé Eecﬂ'lga‘ﬁﬂtt cifGRBOPEE fo8hvay s E[ector valve

the first heat exchanger 61), noisture present in

(64) eBingedistats 6 %aﬂ]aﬂesa@g%ﬁhpﬁg Fodurd P93, a6iR 04 Q%Hnd refrigeration cycle
supported on the surface of the first heat exchangef

opefadibn i@ 04krica out.t | MOad¥RRdn, e rlQ)tf'eQEh bﬁeﬁgﬁﬁped 55 ..) which

the refrigerant. And, the rmlsture renpve rst

cofiftit@RENal @spHcHEOE @Wﬁ@ﬂing Qn&%ﬁxbﬁe(sm‘?s §609Raf Je0dnd Hﬁtnbutlon state of
exhaust air bl owout

the circulation/humidification mode. In this state, the first opening (51), the third opening

(53), the sixth opening (56), and the eighth opening (58) enter the open state. On the
other hand, the second opening (52), the fourth opening (54), the fifth opening (55), and
the seventh epening (57) enter the closed state. Consequently, as shown in Figures 11A-
11C, outside air (OA) as a first air stream is supplied to the first heat exchanger (61) while,
on the other hand, room air (RA) as a second air stream is supplied to the second heat
exchanger (62).

More specifically, after flowing in from the outside air suction opening (21), the
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opening (23) as exhaust air (EA). Meanwhile, after
flowwng in fromthe roomair suction opening (22), the
second air streamflows into,the second heat exchange
chanber (42) and passes through the second heat
exchanger (62). In the second heat exchanger (62), the

firfsiochenh i HRAutainl® therfirkhkea xkeHanat chamberqdlj and passes through
heated by the refrigerant, as a result of which the

tha ¢ QrHe8 dxchanger e N e T tiRdirs¥isdt exdh@nga o1 nivisturetpresent in the first

hum di fi ed by noi sture desorbed fromthe adsorbent is

ais sthihi Bthdshibed bhehd ARGYHenOfpbaed b hey/sutfate bf thadfirst heat exchanger
opening (24) as supply air SA). CONTROL OPERATI ON OF

(6?:?85){18%%@ BedtT J@OVptiBh i BINoRiddasy e refifpeeant r Abiethe moisture-

I's described. Thé capacity control part (71) of

rehded TR At b@Eark {9 HisBRArBERI Sulside tBéRasHh tfyorAfthé kRhaust air blowout
conpressor (63) at a reference capacity. In other

23} D3RR G ontrol part (71) Kkeeps the
Oﬁgg{oﬂaéi(itgl of the choS'pAr)essor (63) at a constant

Capa%%(nwﬁ'g%%ﬁ@f gowvity i RBmSIRLBoMf air EiicRVpealtigN@2), the second

mechani sm (50) and the operational sw tching of the

aif SfrkdACNAN ifto! (e decédRDheat2&kchifyd ChRHGIRICEA2Y apd Cpasyesofhrough the

the conpressor (63) is a capacity which is set .
seHSRERCH! réﬁcl?dhg?f‘?fl).' opfltHefsebdifl m&%ﬁﬁaﬁﬁ&%g},%é adsorbent supported
i.e um di

apparatus (1 ., the anount of de fication

oPthe! S@ernflMRiHHce 3§ heatsd Biy fthe 2éf+igBrah€ @eia’ REult of thich the adsorbent is
hum dity controll er apparatus (10) depending on the

regdipakd| apan! thesdcon@ash suthe PRAITIAG ©9ninbdturpaddsorbed from the
72) of the controller (70) naintains the opening of

adsb®eni® sBpFIFdd info B¥RAGE! fiin VR 3@plyody bidivont bpérdng (@4) as supply air
opening. 1n other words, the opening control part

(S@%?) keeps the opening of the electric expansion val ve
(65) at a constant opening, regardless of the state

CONTROLSOPERATIONTIN@ONTROINERN t he operati onal
switching of 41 the refrigerant circuit (60). The

r ef erECenBREBHaatieH of ihe cohteslier (T0)dx desesibed val ve (65)
is an opening which is set depending on the

oper afhedepacity abnifol Qlartt (T¢) oLfhiei cpatraliér (Y mairtaihS§he capacity of the

(e.g., the tenperature of air delivered to the heat
CoRNTERBHEED 4t6dl refbrdncasamcity.r Sih otherseoadwl tixi capasity eantrol part (71)

and the tenperature and the pressure of refrigerant at
keeps thepaphciof of the doafprésger (63) at & constanticapfy) yegardless of the state of
the switching mechanism (50) and the operational switching of the refrigerant circuit (60).
The reference capacity of the compressor (63) is a capacity which is set depending on the
load of the humidity controller apparatus (10) (i.e., the amount of dehumidification or the
amount of humidification required to the humidity controller apparatus (10) depending on
the indoor latent heat load).

The opening control part (72) of the controller (70) maintains the opening of the

electric expansion valve (65) at a reference opening. In other words, the opening control

part (72) keeps the opening of the electric expansion valve (65) at a constant opening,

regardless of the state of the switching mechanism (50) and the operational switching of
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The switching control part (73) of the controller (70)
operates the four-way selector valve (64) and the

swi t chi ng nechani sm (50) at a switching time interval
set by the interval set par#1(74) so that the
operation of the refrigerant circuit (60) is swtched

1 AR gAMLY (¥0) N ThEiréfeftnbg opénihd 8f ﬂiesélédnb@bkﬂﬁsmn valve (65) is
routes of first and second air streans. 10 T

ah JpERiME wISEH isPRE Hepehflingodn HeCoppohal dthtus of Qie ﬁ:ﬁ‘ig‘erﬁmt circuit (60)

swtching tine interval™ depending on the | oad of the

(J‘% M tEI¥1 g{ré Bf hif HelfRéd BlHe hEaEQ){cheMEEl% (6P.992) b & Frdt¥or second air

|nt set part (74) nakes a conparison between
seknf ahy "ﬂle ER AR BN ﬂ‘l@ @ssﬁfédofareﬁli 1R at LAl Bar®of tiierefrigerant
relative humdity of roongﬂalr andthg;bﬁ adjustsE he :
cﬁg\ﬁl{gﬁhg 9 time interval so that the actual
neas ment value and the target value agree with each

ot her Tpd Jvhihiy BShtRA: pdrl'§73) nBP‘tH@'coﬁ’l%lle?%b) (oé;@até‘seﬂﬁ four-way

the swtching tine |nterval shorter as the of

sél@&f)l,t]yﬂbg '(f@ :ﬁu@?&?xﬁ %lelt%fnn RR&HAhiR (SBY at | h@@ﬁﬁﬁﬁl%sume interval set by

erence et ween an act ual measur enment

theAntivANgd: ?altt 79F %o ‘ﬂ?altl{ﬁe Bgeltaﬁ&l 'b?ltl?é fefRgdtaig @ﬁéuYt (?Sh) is switched

room ail r creases. Suppose here that an I nterval

sﬁrﬁ{lﬁﬁ% shitcRif o?ﬁme"%ﬂﬁtﬁﬁﬁﬁ@r{‘%ﬁ 14 R fiest %dts&%nd air streams.

SWtc time Inte It s be noted that any

of t h?h@ GhieR @gt gn (54 89 tie H&ltroglgr i(Pd)esetdla Switain t1me interval

values 1s nerely exanpl e. Wien theré i s produce

d&feﬁafngdérf {HRI 1884 Bf AR WERMIB coEbUaY aﬁﬁ?&“th‘s{ erognt M@E léﬁemﬁcally, the

atarget value of the’roomair relative humdity

m@ér%l 4R €14) iR 2 &hyarfbh Hetwédn ¥labtgl hlt@surement value and a
hum dity controller apparatus (10)), the interval set

taP@dt tvafulet bt R vQ8Gve Hﬁmﬁl‘%}i 6P irfEm difMand Nh&H ¥ajusisOthe switching time
interval of two mnutes from an interval of three

infrQalt @Sthat HRY RBA] nKak@RfleRBvAllE ahd Thdliatdet V@RI &Yree with each other.
capability of the 25 hum dity control |l er apparatus

In(ddlhg sd @k anbhar set?ﬁﬂf(ﬂ)’&t@&ta Witchipg Sttt alvahbrer &fthe load of
the "roomair relative hum dity approaches the target

théHunddity REntroll@rapphrafiftt (1DRidcrdadds), 1L/, ia8dBe Hifference between an actual
switching tinme interval back to an interval of three

mehstérBentVaRi® and al thiget Vaahe 6f the \Welativeuirgidity 42 rddin air increases.
addition, if the actual neasurement val ue of the

I ndOOSu}iﬂs@hbﬁéethﬁum hitbiwabyE gRéls miffes isodeg @b avigfaiénce value of the
during humdification, or if the actual measurenent

switdhirge @iimd Rfterivald oGt sh(ﬁtﬂli&icl Hétel Unatdartyy of dlhd Folhwliay dwitthing time
target val ue during dehum dification, then the

intdivAl midlerRolaluegds neteld kn@xiu@plis Wikersthededb iphgiucedra great difference
interval froman interval of three mnutes to an 5

betwtal y@hctafl rheasirdtheht tvakie dnder @ipet velde of g idoen air relative humidity
hum dity control capability of the humdity

(for example, immediately after activating the humidity controller apparatus (10)), the

interval set part (74) reduces the switching time interval to an interval of two minutes from

an interval of three minutes, thereby increasing the humidity control capability of the

humidity controller apparatus (10). Thereafter, when the actual measurement value of the

' room air relative humidity approaches the target value, the interval set part (74) brings the

switching time interval back to an interval of three minutes from an interval of two minutes.
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controller apparatus (10). Wth reference to Figures
12 and 13, the reason that the hum dity control
capability of the hum dity controller apparatus (10)
varies with the change in swy2ching tinme interval is
descri bed. Figures 12 and 13 graphically show

o 2 Bl GRS AP et g s e
R B SR RHRBEC b, R AL b, vty of e idoo
i g P I P PR e e s
ot T i B 560 AR B0t gt B g i o
o S5 15500 LR R B e iy

fi rﬁt air str %5;1 after passage through the second heat
copire %@&”W@ rops abruptly within about 20 seconds

‘ I Lgma‘fy2§| ?F{fgrre;:}&qoﬁftgit igulf@ipr ﬁ] ea%ﬁleig itl}%n ;reaégxg] gth%‘aftﬁee lilurnidi‘ry control
cappibogt fas, BBl RSl B appAENS (AY Visfes, LS i ffhee in switching
.operation. Then, .the absg] ut um di.ty, of, the first .. . .
tgf ARGl dhrresaiiehs. BIEUFR) L FOELY BPOHea bRl TS with time i
oo SRR 2 eh 88 S5 58R e B B i U e troush e seond
hephprshgneceyBDdirinecibe aavialio AryEnheEafiSh rBRE” “Hsdsidon, in Figures
A BB P BRS39S SRS e B BB o ) e e s
econd air streamdrops to.the point of i at iLch ‘

(ABES Hereseres R ALl Boibh e 8BS it plabR fbe BbE
f ﬁgog‘&hgﬁ ! ast;\itni'?ﬁgn% ur'nlg\rllbﬁ eg‘f#f ﬁsrgée? %t %%gim%rtgg@ <thf Ot%?eetrln%tetsctsee Figure
b BB S o SO B o, apogy e st e
| st t] b i .
exRasioL g S B Sl B 26 5REB i 4 SRy Et operion
it hi t ' foti ) £ . .
T e P ey Tt A A3 40 L P of e
ti . t ! Ki . .
wigff 3PBUL Bk, miRlsa maFs SR ERbe JREHAR RBE Tk ofbrmtion. | Then, the
L. i ti \ oy s
oo RIS 38 s Bl T bl o YAl gk REE Gt swicting o
th:lf ﬁ?cté)?lg a(f‘?)%ﬁiOﬁ: t 'Ag’Eetr t@l‘?e &91‘?&11}@ & ﬁletsggorﬁf%ﬂe?ﬁidﬁg ttel dBs0lute humidity

of the second air stream after passage through the second heat exchanger (62) rises

abruptly within about 25 seconds from the start of the second operation. Thereafter, the
absolute humidity of the second air stream drops to the point of time at which about two
minutes have elapsed since the start of the second operation. During a period from that
time to the point of time of switching to the second operation, the second air stream is little
humidified.

As can be seen from the above, most of moisture adsorption on the adsorbent
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an interval of two mnutes (see Figure 13). For
exanple, within a period of two mnutes fromthe
start of a first operation, the integration val ue of
amounts of dehum dification ghroma first air stream
for the case where the switching tine interval is set

réBlaEgi £h zéﬂ%gleoﬁxish éﬁ%g@%ﬂ]fﬁleg%c{e? 191@9519%‘1&/%51%1135 shbf 1perlod of time

e the swtching t

ijog-fdﬁ} s?tj:rt b th%q{rsta&rppfa[ﬁohnt %Vtﬁé oﬁfer Bgﬁcf“‘ ‘f'nc*& BP o fsturk '?lesorptlon from

or exa two m nutes

[¢ Qs 5 S ofleeAnSeRRE @8&@5@3@& 16 HBUES iALhRWely vithin a

aou I Ca

SH AR i, 30 AP SRS O, s o mo
o o 5 T, A s st
At A o P o
B SR 0, R B e s f s
Mty i
o T L 47 o B0 o e
ln&ﬂé'gngl LY 1Pte?$a1 WehiGhe {nu%tfeé rsfh gﬁff ot B '%x g hg’fthm a period of

opera re Fterswtc set

“19‘96’519&&5 q@"qf‘é'@ﬁﬁg’?‘ ?P?u%ﬁé%df ?ﬁ%@%' e, iAol e of amounts of
h‘%ﬂ}zﬁﬁé & P.gor{?l fo? aHu Jagé ﬁ%#\ﬁté(hlﬁ% fifdeGlterval is set at

y con ro er appara

aﬂi%?t H%? 9 fytwod?xﬂm'ft é ng (agﬁr)okn%ttlﬂ&a% a.rrH:gs b Rk tt}{e sase where the

con |"ér "appar er way, it

S\pi‘?& 1?%511 capat)e?+£ itso qhﬁ’?tlﬁ{e}‘v ecjjf bifee ﬁ‘:‘et y Accordmgly, if the

con the hum contro

fr?tgﬂ:gﬁ:g:o'fsa ﬁesgkﬁgx‘ﬁﬂgﬁ] dhg %@ﬂg@*&c* '?)@%%ecbﬁ& 3 braiGit are increased by

t hou excess or ency e resu

reﬂﬁcﬁxg 'tﬁe s é E%E%%Hal | Ris iABreRYs %é Qmaulfnt%ftcféﬁ{lmldlﬁcauon from a

exte tion, energy savings are

AARE R %&Fiﬁ??ﬁg ??@%H&&g %ﬁ‘ g{i‘rﬂjdfﬁédti?)% tf) BSe B 43 dteaRiPNt T O

capabl Ity control l'er apparatus. In

EPﬁg@J@@FEﬂﬂsom gset nmeans (74) of the present

ment reduces the switching time interval with

the 'chflﬁaﬁr@séﬂ gﬂ%%dirﬁ’é}ﬁ @k dofrofleint t1¥ f&ﬁaé@{,vlltﬁrthc interval set

appar at us I'n consideration o

pa?‘IS?@)Ct e!‘lLeSEWﬁclﬁBg [tfiRe NHEHALE Yt G fd ﬁ?staﬂfé‘itﬁinuﬁnd the second

operation are interswitched, is set depending on the load of thc humidity controller

apparatus (10). As a result of such arrangement in the present embodiment, the humidity
control capability exerted by the humidity controller apparatus (10) is set adequately
depending on the load of the humidity controller apparatus (10). Stated another way, it
becomes possible to adequately set the humidity control capability of the humidity
controller apparatus (10) depending on the indoor latent heat load without an excess or

deficiency. As the result of this, indoor comfort is improved to a further extent and, in
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perfornms a so-called batch running operation, i.e.,
the characteristic that noisture

adsor ption/ desorption for the adsorbent takes pl aces
intensively within a relativé4y short period of tine
after operational interswtching. Therefore, in

B FAER h PASRRY TG a8 Sy con
cg.«li%ﬁ%{tgto?gt}: (%u%iggﬁeo&pﬂfgggﬁ%%g be adjusted by a

_ _ i , - sucl adj ustment in the

cumootheiotes e e ¥ e T Ghgenchp gt edves o
AP0 A5 5 W LU, P b s
AR R Y g 0

' 7 : :
R
sty desbiihctor T aPRPRPE R plibes iRRITAT Ut o peacvely shor
ol et e&tﬁég"%r‘%%‘%}%_f s tfeliFl SEn PO AR cocpllics i the prese
RSP, U BT L5t s 10
ST BAREALA Sy L AEE o Byl e sichig

irﬁenglitL Ei on/ hum di fication node, roomventilation nust
ZVeonttnued even when the huni di ty control function

@Dgpg@gé%ﬂ?%dm?%mmgﬁ %\tg us é 10) is brought
vt RN L AR ARG A8t e umidiy
cn?lﬁ.g)tllteF ﬁgﬁ‘ﬂgﬁg Yl@qgvagé ltg?s%rgt@fggoﬁﬁﬁfl@& &&hen Fﬁ’l@tdnrtﬁé’ Hﬁxln.‘{dlilﬁrvoczontrol load,

roomi con_tl nuously.” EMBODI ME
i el i 74) of th
iSRS bttt ) BECAAERTIRAA, TRAvaPly LRSHRERT 3B part (14) of the

c%{ifotl%g [‘fdgg u @‘9{ F)Eeh:i]n;?%, d;' h'};éf : bRy P fabailityPst the bfldity controller

contro e “first enbodi'ment. Here,

a@d%%t@% ﬁgﬁtqsf‘ eRdestiDe réiﬁt?f?gtgfmg m%ﬁﬂk DR Heki Bad Beed Wheh the switching

are descr e swtching control

ugi'&?ﬁér\(ﬂ@ sep bt Al Gppk BRED RAP B hifRieditRat RO EdiipreSidr (63) is stopped,
together with the switching mechanism (50), and the humidity control function of the
humidity controller apparatus (10) is stopped.

However, during the ventilation/dehumidification mode and during the
ventilation/humidification mode, room ventilation must be continued even when the
humidity control function of the humidity controller apparatus (10) is brought to a stop.
In other words, during the ventilation/dehumidification mode and during the
ventilation/humidification mode, the exhaust fan (26) and the supply fan (25) are operated

continuously so that the room is ventilated continuously.

EMBODIMENT 2 OF INVENTION



10

15

20

25

that it perfornms switching of the operation of the
refrigerant circuit (60) and switching of the

di stribution routes of first and second air streans,
which is the sane as the firgp enbodi nent. However,
as shown in Figures 14 and 15, the switching control

part (a/3dcofd e ﬁﬁﬁb@luﬂ 256 the di IRRLtIGPSS atifsdifieation as a result of
performswtching of the o eratl on of the refrigerant

nilo%1ft§'ir£gcﬂ‘n'tetcp gﬂragﬁxg og ’éﬂceg rgqgonh%? %’73)' dT4ké Bdhtroller (70) of the

strea di fferent
ﬁH% Tl v ggﬁs ARG e bf ﬁieﬂﬂeé&ﬂf‘&ﬁ%dﬁ@ﬁ{ with ®e Bfst embodiment
e presen odi ment constitutes a swtching contro
n%ggn e switching control part (73) of the present
e ment is capable of two different sw tching

cont r gy QRS Alnl %in%p gneiﬁngs f’?@fo'f Y gﬂ:fsgtﬂcé?nﬁdﬁi?:heﬁttls configured such

sel ect's either “one o rent switch I Ng

OB o AR R SHELLER O SRR 10l i o
HReER ﬁilfef'oa @h[egw);@ firdOL %Qgﬁt? aliC Srdans, WARCE S tkishbe as the first

con par performs irst swtching control

e&BS&%ﬁén?” ﬁg{me }{?%H'l ﬁllgh ?i %gna Uk GntEHME %ﬁnﬁ%l part (73) of

alr s rearrsvvl e casl pre etermne

He® y@%géﬁt %Baﬂo'dﬂ'ﬁerﬁg)g@&ftég tfc]::f!!rf" ?xlﬁl Retching B?ﬂ(eﬁfﬂek%ﬁ%ﬂ tﬁ@ refrigerant

e operation gerant- circuit (60) and

g F?&Dd 10 sl fnﬂg &O?H‘ﬂktfﬁgﬁ&?trbﬁgs Erﬁrﬁ%ﬁcf @éd’(‘)ﬁdtﬁﬁ streams at

nroui alr streans wthin the casing

§ffe}éntatfl g ?ﬁer@h@psghgfsv@tc ifn?he re;n | gd(r73¥ FGhe pRfsent embodiment

I e Sinc e SWt Ing O |oncycle

c&&%ﬁﬂ gg ?Eoﬁ@gl% ant circuit (60). Mre

speC| |ca e swt ng control part (73) perforns

a fi rgﬁe %%{c‘ﬁﬁl Qontﬂﬂﬁﬁﬁi] gﬁj &f theNGreb @AMES Y dithEntOffs c';hpable of two

second alr streamis than the t enper at ure of

dizﬁi'e'i&ftGg\Etcﬁi e o {ergot e‘i’ih&n@ GndiYcon®i Bﬂﬁ dueRthat KGBROE %[tﬁer one of the

hand, 1f t tenperature of a

o Tt dr@h{ sﬁft&ﬁﬁﬁncbﬁtrﬂ' gﬁéﬁnédga&p%ﬂcﬁnéedﬂjﬁfeaﬂeﬁfp@raﬁre&)f air streams

second alr streamon the way to the heat exchangers

takBi} int6 e cdsit @Y ascﬂsmmp&eslwau piédmd. 73) perforns a
second 46 swtching operation. CONTROL OPERATI ON OF

RAdERp -Ebﬁicﬁgi‘tih@ sWiREHiRg icoftrolf phﬂe('i’g})gj’e['i@l'rh@ra first switching
e

(70) Is describ by maki ng reference to igures 14

cGHiteb] bperdiof ok prebdvittRfhg e ANANB IR Blite@ BT air streams within the casing
respeCtively, in the state of the 5 swtching

(lrlz ‘é'}ii‘&ie“té’?n{lﬁéa lenizth $fMtené AR dNewachingeofaReRifgeaation cycle operation
in the opening of the

of the refr:gerant circuit (60) and a second switching control operation for switching the

distribution routes of air streams within the casing (11) after an elapse of a predetermined
length of time since the switching of the refrigeration cycle operation of the refrigerant
circuit (60). More specifically, the switching control part (73) performs a first switching
operation if the temperature of a second air stream is higher than the temperature of a first
air stream on the way to the heat exchangers (61, 62). On the other hand, if the
temperature of a first air stream is higher than the temperature of a second air stream on the

way to the heat exchangers (61, 62), the switching control part (73) performs a second
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el ectric expansion valve (65), in the adsorbent
tenperature of the first heat exchanger (61), and in
t he adsorbent tenperature of the second heat exchanger
(62), when the refrigerationggcycle operation of the
refrigerant circuit (60) is switched alternately in

. a first operation, a second operation, a
?ﬂ&uﬁéggérrag{:l on, and a second operation. 10 The

sel ekt | vgmf?préﬁtCéﬁ%h(ﬁLhﬁe present enbodi ment

her one of a first swtching

cont 1 SheABGHA S8R AL AURSEANNAOF Y AACARR! £ Imaking reference to

oper ation dep gt h ure o

Fié.lg gﬂ %.nc? 1§ Egﬁi‘? i{ ﬁﬂd %Ets%{)ﬁh\?%&%%ﬁgqf%% 1He1¥\h%nthg state of the
L SBEREL 07 B0l T i o o

el%sy@ e%ﬁa?%%“? 5 09T o BRIt e o,

a@tﬁmlg %f:lg%f)egw éél{qg(t: 5 G gg@g %ﬁ%o&%‘gxegp é}&:ﬂaﬁé]e; (Ef) when the refrigeration

Csﬁ'%é SRR RF R BB cch e OO0 PR Rl S o ofa s
14 h fi hi i on,

By ss%qqq”op} R bR

P LG8 DGRk A0 Bl K3 B W, BBSRpBLet iy o

exﬁieﬁ' gu%tof (abﬁ%t P\;Eghlflé cgﬁtrglvgpegalﬁoﬂganﬁoemerc%d s%%ﬁ:ﬂ& cﬁﬁtrol operation

escri

deg)t%ﬁ&ﬁtg' %[rhée? gerrﬁ&g?tﬁfehcgf‘ fg'gtra%gtcho%drﬁy §t}ea£‘rngkénsin€\t}n"\ﬂ1£ %Qs%gg (11).
t( 22) SW’]’E ﬁ%‘r%gonré:%lg %§ea% atkgﬁ hr(tg lﬂgeag%%g(ﬁ!éf 0:{ h%ﬁ}er t@lélgerature than

géréﬂl stPAld lﬁ:l ng@ﬁﬁégafcgﬁtr&hgm‘% %ﬁf%gﬁgnﬂ'se Ghaps itching control

on aﬁeaseo or ex m nut es an

og(egéf;c)ﬁ fig(ensge %g%dé?ﬁé#f&gdé 'ﬁf tﬂep‘d e"‘%e Izle&}&ﬂat‘bﬂyc?égﬂmidiﬁcaﬁon

I's swmtch OSWI cht distrib

mégmé'%sg%n‘?éd Sﬁ}r&%%ﬁitggg par t %d?g@kper at es 1&%3 O(SFO 9\15)? ase where a
ikl un\’i&iﬁé@tlé@‘lﬂm&@qg a%*l}lg (a(E%eW?fjl e L66R bSBECRERed in the

since e sw tching nec ) 1's operated,
win to switch the refrigeration cycle operation
of t refrigerant circuit (60). For exanple, in

Swi t Cﬂb @Hmﬁrﬁ qH]Iq e $4, inCthe! Her &it&in 368}1&09'5&@15619 Nthe switching

to a second gp}rlgeratlon cycle o) %ratlon

médHaisnl) $66) ﬁxﬁhf’di‘lgﬁr pfehteftfiined Jerith Ebfcﬁ’tﬂg 9@@1%&! of Switching of the

refrigeration cycle operation of the refrigerant circuit (60). The first switching control

operation is described taking, as an example, a case where the operation of the refrigerant
circuit (60) is switched at an interval of three minutes, i.e., a case where the switching
cycle of the four-way selector valve (64) is three minutes. In this case, the switching
control part (73) operates the switching mechanism (50) upon an elapse of for example two
minutes and forty-five seconds since the four-way selector valve (64) is switched, thereby

to- switch the distribution routes of first and second air streams. And, the switching



10

15

20

25

switched to act as an evaporator while, on the other
hand, the second heat exchanger (62) acting as an
evaporator is switched to act as a condenser. Wen the
switching control part (73)4gonducts a first
switching control operation at that time, a first air

FHETAREICGRrE e T TEERL By Bl Shlob R Sl of fieen
SJCH*‘?& e o SuEARL ey %@l‘?gf §1ob B RS A SRR the refigeato
o} SRR 36 RETeBiant SrlePBLY changer - (62) bt or ¢ '
w1 3f°9>%8m§§t oA e {2 R gy SRl 2 scond
refiye G S ECRR s Mo fich) xronar W e o o Snaenser is
SHEREL) e By Gad i B A ol 94 aner 2
el it lﬁhtcftas h@ﬁﬂ%ﬁ%?%& sy §51i8Hing contol par
CRRERRG o Hreh B ERRE cont-Tronsiatiol i S0 Fin BTt e of reltively
oSy e i (Y ekl BERES Bty oo e it e
exggéaeg%r T80 g&@fgggsd S WoHEND 4GORLT R A QRR" &l LOdboratE " 1f addition, a
ST BBkl il R ST T —
(8} BrErd e Tebh eI (FARARR R eiboR@! REto actas o
coRlg gahf o GR0ViERH i the fst e
exgilida el S al1€ oA, ?.J'tt?l&?cetc pefhtit cﬁe&zggg]?c%??% | SR0H4 9h the second

rigeratron cyc

heﬁteé{c'hgﬁé]e?rtk%ﬁb é(:)ﬁuhghér(sa tcl) ?]:oI ?‘a{fg;}g% %o%atrgtg&eo%ngle in which the
o pHY é@?‘g‘%t Q’%ﬁf?c@"f EJ?%BF RREEE kRhyblim 2h0) 1F operafed gt the same

tinld)r €e m nut es, a case where the switching cycle
of the four- vvay seI ector valve (64) is three m nutes.

In S iEBiker HAA, whdd HHER 2 e BPQ rair !ﬁ%@? tgﬂﬁlstn%o the casing

not operate the st tching ani sm ) at e poin
fs el
(IQ is hﬁ tﬁx%pfe ’gl{rer: ﬁtslﬁgdr?%?%ﬁ %tééslaﬁ%;tﬁe gé'd%hlh? control part (73)

pel?éﬁsl?%'ggfrogt:lggﬂ%cﬁ%ﬁkgém&ﬁfoa %Eeraﬁ&‘? S¥chG 428 c6RBHAlSs R)a{t Ease where
a ventilation/dehumidification mode is performed with the room being cooled in the
summertime and to a case where a ventilation/humidification mode is carried out with the
room being heated in the wintertime,

As shown in Figure 15, in the second switching control operation, the switching
mechanism (50) is switched after an elapse of a predetermined length of time since the

refrigeration cycle operation of the refrigerant circuit (60) is switched. The second

switching control operation is described taking, as an example, a case where the operation
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mechani sm (50) upon an el apse of for exanple fifteen
seconds since the four-way selector valve (64) is
switched, thereby to switch the distribution routes of
the first and second air stggans. And, the sw tching
control part (73) operates the four-way sel ector valve

of(tﬁél)refr Ot 8c §s Shirdnid amaﬁ] WiiErvaPh 'Jtés\,’?.e., a case where
%ga nce "? gd%iWI B ‘%rl%n I'S

second I ng nmechani sm

B85 SRR p LA 1) B BB B i o, e
BT o TR 1 3 DR B THAE o i o
S AR5 JEOBRPSORL 06 SRR o ORISR s o
sellB ocd BEREEOP0 PERL R GRRNOR O R ASLENI5 A echlles the switching

. t
vaporator 1's sw con

B A0 S e R b sl R gt SR s st
Bl A ot i BR S NBo Bup PLUHELI s i
s UL b o 75, SHGRRRRE ST RS v
o s 8 i o T R Sk Bt il ptanion 50

(relrrper r _ ve e se
is Eg%%te éﬁg%@%gﬁ 5\&?{%% gf??r%g%ef%iéjlngz gl\é/eﬁo% %lgltgg :og %lgesw?r?sé:e?&q circuit (60).
i . . he.. .

thi o PO saeR o BiBuSOGR o fine PleRfhigh bl Peration fo @ second
ol Bl AR, 42l oMM g o i
T R T TR
melfff K qn ERibbritfchs SHftcfiel oot B BREEAGES TR Fishjog contol part
3 pAFSs £ SRl CHE AT PlraMINIR dRNmE B ER gir stream of
134900109, iy 8L Ry ccangr 61
wHiRR&véh iaﬂg e ﬁrgﬂiéa?gié}ﬂﬁ%%r(tkllfrée&@#'ag a(cggaens-ﬁrgisssvﬂﬁﬁ&? to act as an

It possible to reduce t om when t

l.ger@at .l on: I r @t ] r [ : .
evifdrhtod @ (éc%'ih&i’ G ﬁrs?@.ﬁe%‘rfe?xgrbfoxfelartﬁﬁlg lgi é g%&g@ﬂa’éure is continuously

ircuit 5] IS swt when t nt

deBiRRENRS Rel %@?{ afelt %x?ﬁﬂg?ﬂe tﬂf £l 4 QRO eV dIf after the second heat

adsorbent to effect su noi st ure

ex%ﬂ?%érfﬁ%? gétgggZﬁ zH‘Ie {:;P%goraﬁﬁo@ Ealitﬁlgécb’tn deladf CONARARGE As the result of

diment, the anmount of npisture

thi8&h& erAFIALRESE 1AL aHEFLARA DPSRER indRE first heat exchanger (61) falls quickly

and the temperature of the adsorbent provided in the second heat exchanger (62) rises

quickly, when compared to a comparative example in which the four-way selector valve
(64) and the switching mechanism (50) are operated at the same time.
EFFECTS OF EMBODIMENT 2

As described above, the present embodiment enables rapid variations in the

temperature of the adsorbent supported on the surface of each of the heat exchangers (61,
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t he anmount of noisture being desorbed fromthe
adsorbent will increase. And, as a result of such
arrangenent, it beconmes possible to inprove the
hum dity control capability g§ the humdity
control |l er apparatus (10). EMBODI MENT 3 OF | NVENTI ON

60ty SRAtcHin@ TG SRRaticH oft the r@ﬁ%&ﬁuﬁf cir@ME(®0).0NThis niakes it possible
nodi fication as a result of nodifying the -

toCRahtgtHeAtine Frath Wi ®heRefrideyatioanéyctd opdbfior 61 theofefiif@ant circuit
controller (70) of the second enbodi nent. Here,

(60 fi§ QLEREES 1@ fwHeRthP 2SS BENEFRABKESE Mémpérhturd BEpsAE 0 Allowing the
enbodi ment are described. As shown in Figure 16, the

ad3BRR61 to/effN bhifficieRtinbisturd)adSdrptibR/dedopste. HROEHiIAEIRS in accordance
15 constitutes a capacity control neans for varying

with ehSpRaGIt ehbBlintd}e, thE BRIARESN mbRike Béink RBsorBéd™Bn SieCddRorbent and
as the cycle at which the refrigeration cycle

the Rfcht 8N mPistdrt Befndldeb AIBEA Flonf tHeCdisbrbehtORil] indrease. And, as a result
swi tched. Mre specifically, the capacity control part

of{shth aBhinfdiferd) i€ BEHMR PR bIERBmpRR/etRE ABm#iSOeUnt@l capability of the
operation for tenporarily holding the capacity of the

h&ﬁ%%ﬁﬁén&@?ﬁﬂ{us (P$.a | ow capacity level prior to
sw tching of e refri'geration cycle operation of the

EMBODISENT FOFINVENPONand then bringing the
capacity of the conpressor (63) back to a reference

capachtthiri edfbodiRemt bP%éPﬁs@ﬂi iefiod NE al AbAHTEHS 120" result of
cycle operation of the refrigerant circuit (60). The

m63iPAak e EOMNduPALidRES1 the %&badi’?rf doAaP F&ﬂa f7D06¥ thelcontroller (70) of the
operafion every tine the refrigeration cycle

seBRR] ahitdimént! helref difteses ofl theUplesdr Odmbadifent ettt the second
In addition, the 25 capacity control part (71)

emiRRERESArY deekibed N5 t he control operation,
i ndependently of whether the switching control part

(73) AsSshdwiid Fighte B6)ithe RhpaityWohirel paP ETIYlof Qe Bfestit enbodiment
second switching control operation. 50" The control

coBPeiuadsi a0dhpatity fshne RRahs YoroRRying theddpacity 87 thescompressor (63) at the
descri bed taki ng as an exanple a case where the

safjeadyald sthefcytibat vhidh e réfigerition ytle (0peyatiof ofwhé edfgerant circuit
at an interval of three mnutes. In this case, the

(60piRaeifcyediont rol part (71) operates the conpressor
(63) at the reference capacity level fromthe tine

i mredifeteekyecificatly, the chpatityweyntsd! gat @V1)v af \the Sprésh) embodiment

is swtched. And, after an el apse of for exanple two
peffornit asoanel dperdtion feeeai@dsarily holding the capacity of the compressor (63) at
a low capacity level prior to switching of the refrigeration cycle operation of the refrigerant
circuit (60) and then bringing the capacity of the compressor (63) back to a reference
capacity level upon the switching of the refrigération cycle operation of the refrigerant
circuit (60). The capacity control part (71) performs the control operation every time the
refrigeration cycle operation of the refrigerant circuit (60) is switched. In addition, the
capacity control part (71) repeatedly performs the control operation, independently of

whether the switching control part (73) is in a first switching control operation or in a

second switching control operation.



10

15

20

25

since that swtching, the capacity control part (71)

reduces the capacity of the conpressor (63) down to a
predeterm ned | ow capacity |level. Thereafter, the

capacity control part (71) Bl ds the capacity of the
conpressor (63) at the |ow capacity level for thirty

seconfibe couitidll opefitiohiofethé bspdcityrconayl part ¢It)ds desdribed taking as-an
(64) is again switched. Wien the four-way 10 sel ector

eRhpIE a (B whére I bseigtibn dfite esfrgerahycifonitt (60) ispavitchéd’dt)an interval
brings the capacity of the conpressor (63) back to

of theecOhintitddal Ix &i e/ B Caprty topnireMedrt (M bperates tlgseomppressor (63)
which the refrigerant circuit (60) nakes a switch from

atahé kéfelencd dgabip Ievel ROMONE kitheOlpahediately dfter thesfouendy selector valve
refrigeration cycle operation is described. During

(649 8s kivitehed. TAND QfRF aRNelgKE of fopekahplRNtwoBiifited end shirty seconds
desorbed fromthe adsorbent of 15 the first heat

Sif¥E AN SRTcHIRL ) th¥biabith 06 RE padt (AY &RRISEy theltapavityasT théleompressor
ot her hand, noisture present in an air streamis

(@g%%e@, prdderdsedrloantapatity eves € CTinledfRa! thexapaviyetontrol part

(62) which beconmes an evaporator. And, on the verge of

(79 BBld8 ithé Bagkity BE tHel domipredsef (63) it @id oM €apatiey level for thirty seconds
operation, ‘'noisture is not desorbed very nmuch fromthe

urflsee hRRd 18 fduitvayl ddlédtothedie ¢aHNiR §®itdhedhi G¥hen the four-way
beconmes a condenser even whern heated continuously, and

sefdbtdrovaaidI (64) 8 sheichal Ihé b@phcwraon&ulvt\gaw {71)herimgsthe rapacity of the
of the second heat exchanger (62) i ch becones an

CRNFRSOR[6D) vavietd fhﬁ@ﬂgmpie@&eﬁmiagw@gw. I n ot her
words, even if the conpressor (63) is continuously i
oper aled, at cae liareck aRa edftigedaty eirciip (60)emuleesgerswitch from a first
switching of the refrigeration cycle operation of the i

refi@feratiial @ptleCopedbtidn (609 setdirl eéfrigefatioh cyichcropasitiog is described.
t he anbunt of dehum dification fromthe first air

Deting &ie find réfhigerafibe eyclofop2fationcmesirads téwrismifram thé adsorbent of
hum dification to the second air stream are not '

thexfist thedt ¢echangéru@61) Whichopsomies ha tchadabavwhilehen the other hand,
capacity control part (71) reduces the capacity of the

mbiktre presessn an @firefmiis adsorbedgpnotheaddonieent oftite secortdnteeat exchanger
conpressor (63), at the stage slightly prior to

(62 whibh nigecofnet i epgporatonn Afdt e thef vérgerafntompletion tof the first
(60) where any increase in the anount of

reftigenaticali dyictendpesatioanthofishere asmetrdesarbed wedydhiidhciromahe adsorbent of the
no | onger expected. Accordingly, the present

firstrhexd ierelrngere(hl) ecicthbecomee iz condensepevenrwhén héated continuously, and
conpressor 5 (63) while maintaining the anount of .

mdishuweriisndi adsoited wny nuvh anteradsofbentuod thefsecend beat exchanger (62)

which becomes an evaporator even when cooled continuously. In other words, even if the
compressor (63) is continuously operated at a large capacity level to the verger of
switching of the refrigeration cycle operation of the refrigerant éircuit (60), the effect of
increasing the amount of dehumidiﬁcation from the first air stream and the effect of
increasing the amount of humidification to the second air stream are not expected very
much.

To cope with the above, the capacity control part (71) reduces the capacity of the
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obtained in the humdity controller apparatus (10),

thereby nmaking it possible to aimat acconplishing

energy savings for the hum dié control | er apparatus

(10). In addition, when the c Eacity of the conpressor

(63) dimnishes prior to swtching of the operation
coRbresb® (68§ Tbi0eutanE deiwnCtietinfii0p, thé kempagsada (63).yattthe stage slightly

heat adsorbent 10 and the capability to cool

priof EPERREHIn@ OF tHeespeeATbnTARO fdﬂiﬁerahﬂ dlrcu@ai60p Gheret dny, inérease in the
conparison wth a case where the capacity of the :

amoAP bE SRBImMiBALatich KePthe aRBuanbf Rimitlifatipwiintnoofonger expected.
time when the refrigeration cycle operation of the

Ack8idin 39 RBtpredent Binbodi@ibnt réduceyteCitnkr ddnsuragden bftie compressor
tenperature decreases in the heat exchanger (61, 62)

(6HhahilCpRAYRAILRg thetandint 6F daindidticalibR @nd the AMOOMesS humidification
and increases 1 n the heat exchangers (61, 62) that 15

obfafibieht thel MilnfidRy COREENSSApphfQis m),ema%yahﬂﬁﬁ% it possible to aim at
Therefore, in accordance with the present enbodi nent,

acddmpRRMIES AR SRV g8 f610the BdREALGT dtibllBRagpatimydlon t he

refrigeration cycle operation of the refrigerant

Ci 1 cyh tadd®ibn, | whew the "Padiy Wiemet Afnm@ssor b@3) digdwibies prior to
a tenperature capable of allow ng the adsorbent to

swithigglofsHe fok@ﬂaﬁﬁh oThé beffigeraftdaieruptt %60?1/ ttle eapaviligro heat adsorbent
aresult, the humdity control capability of the

andd UKk didpabilRP 1086610 kliebéR Pare atddacddl Qropditibmgdlyov eCortsequently, in
a further extent. EMBCDI MENT 4 OF | NVENTION A fourth

coRPReHnRith a0dasé RheRS @R VAbadifyVsithe @Bmipessor@8) 1S kept corbtant, at the
as a result of nodifying the configuration of the

poiﬁl@aﬁi fishe CRALN Phe ﬂéﬁgeﬁaﬁa}x &l bperﬁﬁmi tof| the rrefrigeyandfcircuit (60) is
the second enbodi nent. Here, differences of the

SWREIRRE e ATEBAtnIRMperithit ddofeaseante héth extliamgentl] 62) that converts
descri bed. As shown in Figure 17, the opening control

intp @t evapdlatex frbfea Rofdeher, and dsireaes in denhedttaxebagars (61, 62) that
openi ng control neans for varying the opening of the

coleptinicCa expitAssrdiorh an\eakperalon5) Thirefolhe in aveordymieevitls the present
the cycle at which the refrigeration cycle operation

embbdinkent, iteecopes pobsiblertouietiudebihe tirme Srorhoklezh tHebrefrigeration cycle
specifically, the opening control part (72) of the

opraice il twbediigeait cipalif (f0ysisaswichiedolo whem ahe adsdrbent reaches a
gradual | y expandi ng the opening of the electric

tengpepatnsd Obapables abfe all6®ingf r then tddsotbeme ® i gfftdty svfficiens moisture
the refrigeration cycle operation of the refrigerant o

adsorption/desorption. As a result, the humidity control capability of the humidity

controller apparatus (10) is improved to a further extent.

EMBODIMENT 4 OF INVENTION

A fourth embodiment of the present invention is a modification as a result of
modifying the configuration of the opening control part (72) of the controller (70) of the
second embodiment. Here, differences of the present embodiment with the second
embodiment are described.

As shown in Figure 17, the opening control part (72) of the present embodiment

constitutes an opening control means for varying the opening of the electric expansion
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circuit (60) is swtched and then bringing the opening
of the electric expansion valve (65) back to a
ref erence opening | evel upon t5§e switching of the
refrigeration cycle operationvsf the refrigerant
circuit (60). The opening control part (72) perforns
. i / . )
vdlie ftﬁ'ﬁ Rt se&xﬁ’@&%c?é : thefcélf%fe)/at WHIEh tﬂ{bere'ﬁ?éérhﬁ(ﬂ[gr% )é‘§(!ilé;8perat10n of the

cycl e operation e riogerant circurt

re?—%%,&ﬁ%ﬂ.cuitgglﬁgsggﬁ%ﬁgdpn, t he opening control part

repeat orns the control operation,

i nd . | ime
In ep@ﬁ?@%wge&lgy@é. gﬁfngec&m&lf%qmmmmﬁb n@g{ehf embodiment

(73) 1si1naftir Wi g cont operatio

PR, 4 S 518 i i
' . . .

09 e 0 SONDL R ki

af - | nterval ' £ '

cﬂuta(ﬂgjgﬁcﬁll}’:?lg? aiég rtl?etn (ﬁfg';gﬁ%oﬁg?ﬂ)hﬁg dfitnd Qleétrl;éaetiﬁgnsti&?valve (65)

openi he“openi ng o

KSR RIS A M A b IR Werin o

the ?éttﬁ:g%ﬁ%ht ¥ﬂ{:&i§ 9(‘51?4 ) Thé o?é’ﬂn}% B&ittrol Paft ({/’Ei‘ﬁcﬂﬁﬂﬁﬁ' the c?nu'ol operation

con par starts creasi ng € opening O

ev%:@ftiﬁlle%é hjfﬁ:ig@féﬂﬁﬂ .%k&g o?@xlaﬁSn ()ﬁ He AkG rmﬁgzixechﬁq Qfswitched. In

exanple“two mhuteS and thirty seconds sincé that

ro e ; ! | ‘

oY Eor RS O] p B RRARIEP, KRS, pRREInol opeton

ingeéfeﬁaah of Whékhet GRS sWRRE ihglabwol gﬁ{e QREhSisUzt g'lrhhs‘%vitching control
ur - wa F 126

sel ector valve ) I's again swtched. Upon

opeRtftioR Wr i BisBrlswilchfhg RhfrotEpersifhect or val ve (64),
t he opening control part (72) brings the opening of

the Bledtdt dpERABE 0PRhY Bpifing l@éﬁu&laﬁé& )t ﬁes_crib?% éaking as an

original referéence opening |evel. As ‘described in

exd8DR 4 Pt QUL &E M%&ﬁi&%ﬁﬁ@%ﬂi@&%ﬁ cifthit!(B@) 3ts@8Rhed at an interval

slightly prior to swtching of the refrigeration

of WhfdeCmARREAT ITANKRAS cds&ethéeéfﬁggglgr@ﬁ&oﬁ ipaftU¢7R) HERI. théMpening of the

increase in the anmount o um dification and the

elcbivid BkpalsidiVAIdE f(5S5)R4t OB referdiRe| PRARE RX¥EICHbMOthe tikRe immediately
cope wth this, the opening control part (72)

afteR P BRRSvd i) Sele@BN valge (b4} Resvak@el! | And3 tRXPpdhiigOBontrol part (72)
val ve (65) in such a state. As the opening of the

(65) ! ! |
st&dseiﬁbx%hﬁng?tﬁ@%bﬁ&ﬁg\@ tHe elRbic ekpmERaSRive (68) dficdan! dapse of for
pressure difference is reduced, thereby reduci ng power

exSAPRURTY nsifuted dnlethFBMRECOREDEIntS Bat WWitdhingO MIThefafier, the opening
refrigerants. Accordingly, the present enbodi nent

cofiilgsari (Y72E Ré&slth@edsingCiak ofeifg b theadvtit eianpiowsblve (65) for thirty
consuned by the 5 conpressor (63) while at the sane
sedond® ufill tHeafont-RghytseRcRIBdRe (64) fhedpdi shvittted! | UpoAnke switching of
the four-way selector valve (64), the opening control part (72) brings the opening of the
electric expansion valve (65) back to the original reference opening level.
As described in the description of the third embodiment, at the stage slightly prior
to switching of the refrigeration cycle operation of the refrigerant circuit (60), any increase

in the amount of dehumidification and the amount of humidification is no longer expected.

To cope with this, the opening control part (72) increases the opening of the electric
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the amount of hum dification obtained in the humdity

control |l er apparatus (10), thereby meking it possible
to aimat acconplishing energé savings in the humdity
controller apparatus (10) 3in the second

enbodi ment. In addition, as the opening of the

ex?&r%fdrf 1AvEH N2 Iskéh ¥ gt (thel 'o?emﬁg b€ AsLeledfit @kpankibn valve (65)
0 switching of the operation of the refrigerant

: 1n&bz§s§§“ tthd 6R)eh-1bhe raRaRl | difftrehée NRarediftear RBEYeby afdllucing power

t he capabl [Tty to cool adsor bent are reduced

coH§L91&9c¥ : 'oﬁf‘ d ¥Yom Eﬂ:‘s%rr@ﬁfﬁvﬂléh ROADrELEs FeFrigéaaidC e Alcbrdingly, the

m wnen the refrigeration Cycle operation of

présg f)&dlﬂﬁﬁf"ﬂﬁk&é # SYibIE RO ul Sowrd Mel ARGt 108 pohie pob e cérit@med by the

sor ent reaches a'tenperature capable of allow ng
colr FesSHlS 2 ilel & th€5hRE hinf hkalfdiRiNg 1R laBloMhE of dehumidification and

sorpt esorption. As a result, the humdity

thé 8RbLAY o ﬁirﬁgg?ﬂgtiohtdbteﬁﬁe& H{Btﬂemmy coffbl&! 4 pplratus (10), thereby

appar at us I's 1nmproved further, as in the

1l
B Poe Bf??ﬁ PR TR uf o LRy conolle

nt,
onfigured in the same way
ap Q‘ﬁ?u@? ihl r d %d gﬁmédﬁﬁerﬁ

Iment. In other words, the 20

cap a‘il’l taﬁdi‘ﬁ@ﬁt R%Ehm%@f)th@feletzﬂfc dXpRRKGA VER® Q@S)ni% Rhcreased prior

rray be so confi gur as to vary the capacity of th

It 13? 90 fhel ?&)ratﬁ;n 4hBe meﬁﬂﬁélﬁuﬁ%ﬁﬂﬁ %&Ué}ﬂa&h?gt to heat adsorbent

he refrigeration cycle operation of

andl ld LHR6AY t& bS] Widborb&R)ard Fedtrid ?x’&ﬁgmoﬁﬁﬂiy |Th1§ fifikes it possible to

present nodified version, both the controlling of the

rediRE Mhd Gme fronh Svhieh ¥ ek %&%Rﬂf@hﬂﬂo pepdticd dftke réﬂﬂi%érﬁ@t circuit (60) is

openi ng control part ( and 'the controlling of the

swiBR&Lo Whad the rhﬁs&@@i&&@ﬁc%@ﬁ a (Giperiird &ipaBle ofafawirgythe adsorbent to
control part (71) are performed in response to

effedd kG#FcRat Oholshe ORBOAIIAMeBbrptibe. 128 i g@0ANtthe i Hughidity control
(60). EMBODI MENT 5 OF | NVENTI 54 A fifth enbodi nent

caﬁiblﬁts}eoﬂaﬂ@qaﬁﬁlditpvcﬁﬁhbn& hySpadati® ¢i.0)i i6 dhippovedsfuetheg sl it the third
nodi fyi ng the configuration of the capacity

enﬁﬁﬂﬁﬁ@ﬁ part (71) of the controller (70) of the
second enbodi nent. Here, differences of the present

MODIVIEDEVERSION OFEMBODIMEND4di nent are descri bed.

5 As sh own in Figure 18, the capacity control part

(71) I9fthd presbrite&abddieg dhdTedpacity control part (71) of the controller (70)
may be configured in the same way as in the third embodiment. In other words, the

capacity control part (71) of the present embodiment may be so configured as to vary the

~ capacity of the compressor (63) at the same cycle as the cycle at which the refrigeration

cycle operation of the refrigerant circuit (60) is switched. And, in the present modified
version, both the controlling of the opening of the electric expansion valve (65) by the
opening control part (72) and the controlling of the capacity of the compressor (63) by the
capacity control part (71) are performed in response to switching of the operation of the
refrigerant circuit (60).

EMBODIMENT 5 OF INVENTION
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constitutes a capacity control nmeans for varying the
capacity of the conpressor (63) at the sane cycle as

the cycle at which the refrigg%ation cycl e operation

of the refrigerant circuit (80) is switched. Mre
specifically, the capacity control part (71) of the ' .
pr eseqts Mot ifiint c;fpﬂﬁe%%%ﬂgqn@en@igﬂti"soi nREfiddtioRNas a result o

for hol'ding the capacity e conpressor (63) at a
.. 1 . . f .
1 s AR e G N B ] chtpehier 70 of
seéJrRime{ﬁ)%dﬁﬁ | iR gibelopcdd to?.rthé\(prﬁ irb%%fdirggﬁ with the second
operation of the réfrigerant circuit (60) and then

enﬁ?idﬂﬁie Gel B&chBPACI ty of the conpressor (63) back to
er

eference capacity level and holding it there. :

The CAPAGHLYinCH! o%ff,%é E:?#éazgt% fcgﬁﬁ"gl%a?ﬁgtls] 6f ﬁf%n]sﬂégént embodiment

oper ation every _ frigeration cycle
coﬁ%ﬁﬁ%& 3‘?‘{%?%%“1 {B%nttroﬁr{e'aﬂf fcg %ﬁ{l# g'{'é' ct)agéctqgf)( 07111(;% SUnprddsst (63) at the

e capacl
sa{nﬁ gzg/gfgn let)ré% Pg&g f%f %gﬁhhhtgnre ‘f‘%’fﬁg&g\%mt? gﬁ:ﬂ@tob%tion OF the refrigerant circuit

Ing control part
73 )sksShh) @ first swtching control operation or in
(6@ ‘g)éé"éf%%éd;w tching control operation. The control
oper gighn Of .; C b d 4G O, G749 t embodiment
%Be ds;?%ll(fi’l&gly, ﬁ&a%hﬁ%;bt? 551&1%:1 eﬂ%gtr pageéﬁ the present embodimen

descri ng'as an exanp wher

P S PUpSUBLE BP0 Skl S A pBlr (@) i i
1ER 0, 3 S ey GRG0 g thime i
A8 ARSI 1 B o AR o i G

ane ?@éjﬁb@ﬁﬁk@ ﬂil’_c;]% ec{;if%’\’gfr‘ fﬂ%‘ d&ﬂlp?éssépfmg Bk to'¥RY réfRtepeé g%;acity level

the "capacity control part (

and ‘B@Hﬁﬁ? il thEreC ARRE ichachy c%ﬁtrbf‘lgar{g(’?g?ﬁﬁ‘éﬁﬁs {He Pon€8VBpdrXion every

the reterence capacity’level keeps the
tinG@ RIE b i gof tibE,ecycﬁP TRERBSR of( £13) reBPEEtidNéirdu®l (60)0is switched. In
m nut es anc?t i 'ty seconds until the tinme the four-way
ad&RoBCHAE DAty Scorttbl GREU (TBX keperfedNs pdffofhs DBE ediae, operation,
in order for the humdity controller apparatus (10) to
indpBhdintly Stivhemee e SWAtIHhS YoR@dll p2l (T3)H80K 4 HiteSwitching control
désirably the adsorbent tenperature is rapidly

opEREHA 3% Bfla bétohd whElihg RuAtRaINPRFatiohl, 62) that has
converted into an evaporator froma condenser and the

adsorRdont:BI'BEErafioH Of kife Eapatity ¥ortsl 'RASEY) iNdédtbed tdking as an
exchanger (61, 62) 5 that has converted Iinto a

ex@ApRed Tase Wherd Me reRaiRPitRinOfycle operation of the refrigerant circuit (60) is

switched at an interval of three minutes. In this case, the capacity control part (71) holds
the capacity of the compressor (63) at a greater capacity level than the reference capacity
level for for example thirty seconds from the time immediately after switching of the four-
way selector valve (64). Thereafter, the capacity control part (71) reduces the capacity of
the compressor (63) down to the reference capacity level and then keeps the capacity of the
compressor (63) constant for two minutes and thirty seconds until the time the four-way

selector (64) is switched next.
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To this end, in the present enbodi nent the capacity
control part (71) of the <controller (70) perforns the
above-descri bed control operatjon so that the
conpressor (63) is tenporari 59 operated at a greater
capacity level inmmediately after the operation of the

refri geraltined %Bwé, it BRer ifSr MBiuahEidy cdriradleh @pparatig $10) to exhibit
the capacity of the conpressor (63) is 10 tenporarily

sdfﬂ&'éﬁ@?iﬁﬁi&]%ﬁ( %@%&%@%ﬁtﬁﬁi@ge&&iﬂm& e idierenpaempatature is rapidly

control par e tenperature of the
O e iffo hhevh f
oB35RER3R 02 YERCOL g8 B apLARTR:Shprtcn o e bpor fo <

nger . shoul d _ _ t p
cdne E-ah§ We aéﬁ{sér?&rllttst\éﬂz%g{é'tﬁi’g Aésolfapfdl‘f iRP&k&d inQRe BkattekChanger (61, 62

i gera a result of such

r
th%fjﬁe?snc?ﬁq&[ﬂéd itnlfoga{n c@i}%ﬁ&eﬁr%&%ﬁ%@w&ﬁhi ng froma first

rerrigera operation to a second

‘i . _ o \ ‘
rerri %8 Ltﬁfs:c gﬁ, g}{ &b? C;EP%? enfddithélft heRBacUESNtEd] pdrh§71) of the

adsor be y in the first heat exchanger

ccé)no I %’ﬁ@e@ I]J\f\:ﬂlﬁfrgé; ALV Edebdbad RBntrSlVEHRPARBR QD thitGHe aom?ressor (63)

on the other hand, the tenperature o

isé%%g?ﬁ%@? %?gl%ged\rlé;tisag Ere%t& GlbacityNeldl SritRsdlyifedr the operation of the

as convérted into a condenser

relfoifi gépamtarﬂlg%ggﬂf RsRfitchdd! el M wirlls, ARE BafddRE 8f Yel dbnipressor (63) is

resen I‘ment, 1t becones 20 possible to reduce

te%#b%g#il%n%r’é%@d eté%ﬁublsa%ér?@érﬁbf 2 Caypidify QRffolipaft(71) when the

e“refrigerant circul 60) is switched to when

teglfh%rﬁﬂ?eoéfbﬁﬁtgdﬁoggﬁlr? %2 ?oﬁe%r@?ﬁﬁtsﬂfﬁcéépé’d%h%f Qhe heat exchangers (61,

owmng t a to effect sufficient noisture
in{ 4 119N e, ABmheAREN taftet RAitchingl 6ff the operation of the
6%%@‘@? H%apagalofa?y %fr?he hum di it'y control gr
). is inproved to a further extent. 25
I%m%@&: I NVENTI ON A sixth enbodi nent of the
presenfs 4 r}!ﬁmt bPRute ﬁraﬁgé’rhéﬁtg abi eRamdpleaduraflistvitehing from a first
nodi fyi ng the configuration of the opening control

ré?ﬁgérgﬁg@}:{&fe opBiati6R Wb 'a0ebsrid fef@gerafior Bycldbpaatiomcthe temperature of
enbo .

I men Here, differences of the present

R RAMHERN EalY dickIP8n SRE Fst heatrendtianBer (63) evhdeis bas bemerted into an
As shown in Figure 19, the opening control part (72)

eXfpotfier BORS & Ron@IRECIVIES] on €aN6thet Haks the taamseratage of the adsorbent
control nmeans for varying the opening of the electric

riSePARSIO B tHe 968dndehdab BXclhgérl (61 pahRhdiss kenvastet!intooyadndenser from
at which the refrigeration cycle operation of the

an evaporator. Therefore, in accordance with the present embodiment, it becomes
possible to reduce the time from when the refrigeration cycle operation of the refrigerant
circuit (60) is switched to when the adsorbent reaches a temperature capable of allowing
the adsorbent to effect sufficient moisture adsorption/desorption. As a result, the
humidity control capability of the humidity controller apparatus (10) is improved to a
further extent.

EMBODIMENT 6 OF INVENTION

A sixth embodiment of the present invention is a modification as a result of

modifying the configuration of the opening control part (72) of the controller (70) of the
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refrigerant circuit (60) is switched. Mre
specifically, the opening control part (72) of the
present enbodi nent once redu%Es t he opening of the

el ectric expansion valve (65)“Fmedi ately after the
operation of the refrigerant circuit (60) is swtched

secdifdl tR®BAInNGH CasRPe, | diffRfALEs of NBE GRticAl enitdiNARNWIM the second
10 control part (72) holds the opening of the electric

enfboRaRshtRe ¥&cMBed 65) at a reference opening |evel
until the next operation switching. In other words,

the opegifith ﬁloplg[lf%' 198hé ogérﬁﬂé cORFd1Ga05(72) SP_fHerIS}lesentt r(?1(;1bodiment

operation for continuously reducingthe opening of

coﬁétﬁﬁ%ﬁ idn ?ﬁeﬁﬂgééﬁfbl VALMR foP Yhryit® B BFenliAdTBS the electric expansion
I mredi atel’y after swtching of "the refrigeration cycle

. iy o ChE QL ' ) )
e e el O SR MR U e TR S Regporaton of e

re gm&pggwg?@gistmt&g&ctri c expansion val ve (65)
r €a e

ches a p etermned opening |level so that the

openi . i Co ; N s, bodiment
e a5 4 ARAGAc oY B Ul e on

rediRES tﬁ?zgo(;%ﬁ &Hhe @l%Etr{c?e%Em?sg(?rf I gﬁ? ‘?mﬁﬁﬁfal'ié?& after the operation of

oper at i very tine th riger on cycle
. i . . o i t i i ( P . S i .
R GLABTLAL o S it ARl e Rl Lo i

f r.at [ f
co éélt Eﬁﬁ"‘i’!i Rola@Mhe @beRE AL the techic bggfx?ﬁﬁd\?d}% X(%S_) atta reference

ether the swtching control part ( is inafirs
opéfﬂh% ‘r}%\{eq‘ AnfOME nekt O}%Pﬁ{(ﬁlt SVAfEhilg. | in B1IRE GRRES ﬁi@t %ﬁgﬂiﬂkgconﬁ'ol part

con operation. 'In the present enbodi ment

(7DPEESIEhsCHRbAR! Ptirdtidn Br doBIRANALY kéﬁu&ﬁ?%&%ﬁ%ﬁaﬂ?ﬁ of the electric

openi ng of the electric expansionval ve e

exPARER VAVE M URIN B fifk iBMhdRALPRIRE stitBhing of the refrigeration cycle
refrigeration cycle operation of the refrigerant

opérafi6Hidf thé QefripBRNE cirdilt igd)eﬁidi fAen QEoreRly e oI&ted ekpansion valve
adsorbent is required. t he opening of the electric

(ssgxaaelsirﬁa ofRhing 66%Me eRREIEaZRMsiohNPalld B5) Mcﬁéseﬁs%té&etermined

ifference'in the refrigeration cycle increases, an

opérﬁﬁ? IhRIMBeihat the@pehing Off khedREant eﬁﬁé&h@i@ﬁ&a@lﬁe%%)' is $esught back to the
whilTe on the other hand the tenperature of 5

origifal io@@ﬁiﬁgtle%‘lap%atd;{éﬂingr &ditfirol ASBO(T2) Peefrivik tthe tdahtol operation

the tenperature of the adsorbent rises quickly in the

evéi9aime e RAgRrat{ dhleycfopaavidrCettie refrigeR@N CieABL(60YME switched. In
on the other hand the tenperature of the adsorbent

addltions theli dPehingl Robthe heat (Bycrepegedly( pdrfoled) théddnaokdoperation,
to an evaporator. Therefore, in accordance with the

ind@ﬁexmaﬂyeﬁbwﬁétﬁanﬂm svitdhinpe eertrd paesEi3plie it @ fistlgostching control
the time fromwhen the refrigeration cycle operation
op@htidMer in a second switching control operation.

In the present embodiment, the opening control part (72) temporarily reduces the
opening of the electric expansion valve (65) at the stage immediately after switching of the
refrigeration cycle operation of the refrigerant circuit (60) where rapid heating or cooling
of the adsorbent is required. As the opening of the electric expansion valve (65)

decreases, the high-low pressure difference in the refrigeration cycle increases, and the

temperature of refrigerant condensation rises while on the other hand the temperature of
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refrigerant circuit (60) is switched to when the
adsor bent reaches a tenperature capable of allow ng
the adsorbent to effect suffigient noisture

adsor ption/desorption. As a r&sult, the humdity
control capability of the humdity controller

ref® %@%U&R/&A@aﬂ Bfopks "PASMRShanfedawith Uhish ée exiperiture b the adsorbent
| FI ED VERSI ON 8: EMBODI'MENT 6 I n the present

rise{BAKIEH thel héut %ﬁ&?&%%&ﬂ(ﬂ? By SWitBrRddt tol 4 tdnd¥nsérwhile on the other
controller (70) rmay be configured in the same way as

hahd &Qetefnipgféﬂmgngpﬁiepﬁd%rbehﬂ RERE quitklydsn thd @eatC a:gnaﬁhget (61, 62)

control part (71) of the present enbodi ment nay be

swifRREd 98 R vap6Rtdrhat Thdieford aRafkchidae Wit BefERAS @mbodiment, it
63) varies at the sane cycle as the cycle at which

(63) | . !
beEJ}?eégo&%lE'tg%&Me%e Ged BoRPRheh tR réffigéfaBon cycle operation of the
refrigerant circuit (60) is switched. And, in the

reﬂgff&gﬁﬁl'ﬂ Q:ir[?i]ﬁg it(éhﬂgqg SWRERARD wheAlhe hOR et téRhéd N eniferdtiR capable of

ning o [ ectric expansion valve (65) by the

' (fAfic heure UisbRhibhdBsdrptise A It,
auggglg% F}%y&;ﬁf&l%&(lte _tpgc'l;krr%tr %ﬁ%reﬂ?%%) by t he@c apac?(?gl 5 a e

h
th&Hﬂﬁﬁcﬁ&y &5 w,tz iR OfREE hRGIBE édhtloBEP S5 aatii® (10) is improved to a

sw tchi'ng o e operation of 'the refrigerant circuit
Jexter®. OTHER EMBODI MENTS OF | NVENTION I n each of the
third to sixth enmbodi nents, the switching control part

MODIFIED VERNION PEMBODIMENT lge operation of the

refrigerant circuit (60) and the distribution routes

of firhShe PrebeRCERABEiRIcht, The SRR AnEv] pai¢1)ASS the controller (70)
different "'timng intervals; however, the switching

m&OBE '@hnfipdfed I/ e W8y G9Mhi We! Efh iehbolinémmelnvathensvords, the
tthe one described in the 25 first enbodi nent. |In other

caﬁ%t?’smﬂtfb? R %ﬂ')id”f%s Qpésenl eBOUintehd)mayhle konfigured such that the
confi gured ‘suc that the operation of the refrigerant

capddigUbt thé Rbnipnéhsb @63)1 Gdriek batt iHensansitc@sleods thier syclarad which the
second air streanms are switched at the sane tim ng

refripeRiioal cydd® dperatiddi 4fl 0B, refdgdiatl crit 60y BSawvilched. And, in the
enbodi ments is an exanple as a result of application

préent BRJRQE 08fsion) betl thenconfrollligy bfidicdopenimypof e Electric expansion
apparatus (10) of the type in which the heat

vaRﬁéC@WW tHeOdperfy cwhttdl it (IR)oardetie cunppllingedf dre caprcity of the
surface constitutes an adsorption unit. It, however,

cofiipeskok (68) By tiededpheity édnerobparp €710 farapatforartiin respbnsefte switching of
present 5 invention is not limted to such a type of

thd Gyseriticn off thy refoigeraat ditsuitgp@ar atus (10). In other
OTHER EMBODIMENTS OF INVENTION

In each of the third to sixth embodiments, the switching control part (73) is
configured such that the operation of the refrigerant circuit (60) and the distribution routes
of first and second air streams are switched at different timing intervals; however, the
switching control part (73) may be configured in the same way as the one described in the
first embodiment. In other words, the switching control part (73) may be configured such

that the operation of the refrigerant circuit (60) and the distribution routes of first and

second air streams are switched at the same timing interval.
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words, the present invention may be applied to a
hum dity controll er apparatus as disclosed in Patent
Docunent |11, e.g., a type of gunidity controller
apparatus in which each adso? tion unit is formed by
an adsorption elenment for bringing air streans flow ng
t hr oufih addigiofatadhuobelie aforedaid patedignmts ds mRdedahgpleian a result of
into contact with an adsorbent so 10 that a first air .
aplicefivn bfthidghtedtntidvesibn 1 thd Guaidinr @introllecdppatais @0Yofithe type in
second air stream heated is supplied to the
waltthaho heArexehapen(el] 62) witl an edirbéid shpporredsaribaniface constitutes an
| NDUSTRI AL APPLI CABI LI TY As has been descri bed above,
adsogptivhegsnt It, oewivenBhaid Beebtdd that thewoast éf/applibation of the present
control |l er apparatuses which regulate the humdity of
indkfitiorbi} rot Abded\bidcH Stypk AF MethunSidity coftrdllstiagpdnitus (10).  In other
controll er apparatus which takes in a first alr stream
worth, thegRERAInFEAtiorPmeY be applivdcto aUiuphidR chrroller apk@stus as disclosed
space either the first air stream dehum dified or the
inS P&RAf DRichnfeht GHMelp) M diyhé ad, hwhR)©1 Bontrdllee app#fathist d which each
control |l er apparatus conprises a first adsorption unit
adsBrptioAndnid@ is oAAEd bydad apsdrption Rldméf 2or RBRgOhirt iftams flowing
first and second adsorption units (61, 62) having a 10
thfRfAES gieae nafiber bERTr pabdagts foimbtaherdin intd eotadtt wigh an adsorbent so
with air, the humdity controller apparatus is
theoa ffirstudie dtrbam A€ dewiidificipiaihe Hdyorplib e relerietit \ind at se@ond air stream
predeterm ned switching tinme interval, a first
heapslrig bugpliedio i sddofptien 2k f@ regaiersingthé adsorbent.
hum dified as a result of regeneration of the
adsorbent of the first adsorption unit (61) while,
simul taneously, the first air streamis dehumdified
INDUSTRIMCAPRLACABIDITYN unit 15 (62) and a second
operation in which the second air streamis hum dified
as a Aedhast bedn desmgibadratbiventlaf prévenndis@ntientis ofsefilefor humidity
second adsorption unit (62) while, sinmultaneously, the
cohirvHér apparattises avhiclsregalatethe hiunddity of dihe fi r st
adsorption unit (61), and the humdity controller
apparatus is provided with interval set neans (74) for
setting the predeterm ned switching tinme interval
depending on the load of the humdity
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20 controller apparatus. 2. The humdity controller
apparatus of claiml| wherein the interval set neans
(74) is configured to set thg predet erm ned sw tching
time interval such that the s ? val ue of the
predeterm ned swtching tine interval decreases as the
| oad of the hum dity controffarMs$25 appar at us

i ncreases. 3. The humidity controller apparatus of
claim1 wherein: 60 the hum dity controller apparatus
conprises a refrigerant circuit (60) in which a

WHLATS CVAQMEPL: exchangers (61, 62) each supporting
on its surface a respective adsorbent are connect ed,

1t he r &fuibfigfia Rbntedlle; WhparhRQ)wiat QWL & Ebst WY dtfahghd a second air
between a first refrigeration cycle operation in

st Bnd @ap;gﬁéssso Be A R¥ SPAIEIher Ghe SC W BHreBm dehumidified or the
condenser whil e the second heat exchanger (62)

seRERPAR Stréiin BYARAGR40r and a second refrigeration
cycl e operation in which the second heat exchanger
(62) RR&eiES a condenser while the first heat
exchanger (61) becones an evaporator, and the

ref ri geramidey ' @ntblléOpapatd ebBrisesk & ikt adsor;gtion unit (61) and a

refrigeration cycle operation during the firs

seBRRS adsb%o\ﬁfudi@(sfzwba&m 8f HelTREt diﬂryécoﬂdﬂfdsbﬁﬁfohgﬁm%l,lﬁz) having a

circuit (60) performs a second 10 refrigeration cycle

reSiRRfidé haorohh WISkH R Br&RRPifb BhREA Wi air,and the first
heat exchanger (61) and the second heat exchanger (62)

constthé Wumiditye eRRESIeY @pparatds id Ectif %Ebﬂolbpﬁérﬂﬁmy RépeaRBE alternately
u

a second adsorption unit. 4. The mdity controller

at aRRedcMériin€d switélify BrfeQftefval, AGrst dperatiéiint WhicA9he second air stream
mechani sm (50) for switching of the distribution

is hOHi@iFieTas tahrshlt bS tegdRstatisR PRk Aisbriieht 8RR fifdt adsorption unit (61)
response to interswitching between the first operation

wiiile] sifieltfRe041¢, thepRisehir Qtreardd deHirhidiied it By ¥ondRdgsption unit
(73) for performng a control operation so that the

(630aid Bi sagorite 6paaticaid MichPthe Sebdreh&is strBsm b Hukrlififiel &8 a result o
routes of air streanms a 20 predeterm ned | ength of :

regenerativh @fdh@hdsrbdnt bf i eboridwisefficahinit(62f while, simultaneously, the
refrigerant circuit (60), when the second air stream

firltasir drdairgiR@lchtuligifie@inthe firftadsdrp@or tni6 {619) dndSt r eam on
the wupstream side of the heat exchangers (61, 62).

the humidity controller apparatus is provided with interval set means (74) for
setting the predetermined switching time interval depending on the load of the humidity

controller apparatus.

2, The humidity controller apparatus of claim 1 wherein the interval set means (74)
is configured to set the predetermined switching time interval such that the set value of the

predetermined switching time interval decreases as the load of the humidity controller

apparatus increases.

3. The humidity controller apparatus of claim 1 wherein:
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5. The humdity controller apparatus of claim3

conprising: 25 a swtching nmechanism (50) for

switching of the distribution boutes of the first and

second air streams in responsg to interswtching

between the first operation and the second operation,

and Gfle $WhiiGiB BentFARE hﬁbarﬁﬁ§r¢§rrlp?i§és 4 o¢frigefanocirtuig (60) in which a
control operdtion so that the sw tching nmechanism

' 65,1 62) Rt et itk sadfiicesd reapattive adsorbent
plﬁg%éagﬁg%;agﬁgﬁsq a pr)edet glfprlrjlbne Iengtsh of ti rrgm

ar®' MfeSih ! ‘iﬁ% NGfiferdicieRff 360PRISHing &fof edwitd@igetween a first

circurt (60), en the first ‘air stream has a hi gher

ﬁ@smﬂt id'fh SBRRAWe First 1dat B2¢RaAPer (53) bB d
U _trg)gmé%?edéﬁ%?m%mhgl heat n@icﬁ;ngers_ (gl,ge6 ).)_ 6c.:on'1|'ehsea comERsE
with Y de¥ofe® ?Eﬁtoéﬂcgé.ng%[; REZ)PbatonMRE afl daPordtorieides Bécond refrigeration
conpressor (63), disposed in the refrigerant circuit
Odperd b riARpE (67) Gadbakdst & coftdser while th
cyﬁf% gc%er:r)%tg)lnﬁygvg%?rtglg s%r%bgﬁ? e(a g?) [ séprﬂgv? ded vvhsi cﬁo or wae e
' ' LRgSor (63) at the
ﬁrégﬁﬁég?%%qgggg‘g@? 2‘%0}:6?%%352?&%9?%3?% operation of the
refri | Eiedi ' ; ftior Bclb ptitién during th
BBl AT (PPl ik e bbupdiny duing e
ﬁ&?%ﬁéﬁﬁé@%hi?e?} RANSORhEERARN itBéNrefipSARS @Fckif (b0 performs a second
refrigerant circurt (60), is forned by an expansion
i Lz dtid |80 s&ohB opBRAAbAJandaRe fftdRhEkch 61
refér e@%&%ﬁ@e%}%&?ﬁgﬁ%%visdgd ﬁi ch varies the changer (61)

andPRB ! sB& A Tnéatﬂ ExENPRES (?P] codtiR, (&pectiiely, RefisaaBsozpidreunit and a

as the cycle at which the operation of the refrigerant
seBorddCatisbrpticQhid. S Swi tched. 20

4. The humidity controller apparatus of claim 3 comprising:

a switching mechanism (50) for switching of the distribution routes of the first and
second air streams in response to interswitching between the first operation and the second
operation, and

switching control means (73) for performing a control operation so that the
switching mechanism (50) preswitches the distribution routes of air streams a
predetermined length of time ahead of switching of the operation of the refrigerant circuit
(60), when the second air stream has a higher temperature than the first air stream on the

upstream side of the heat exchangers (61, 62).

5. The humidity controller apparatus of claim 3 comprising:
a switching mechanism (50) for switching of the distribution routes of the first and

second air streams in response to interswitching between the first operation and the second

operation, and
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switching control means (73) for perfo;ming a control operation so that tﬁe
switching mechanism (50) switches the distribution routes of air streams after an elapse of
a predetermined length of time since switching of the operation of the refrigerant circuit
(60), when the first air stream has a higher temperature than the second air stream on the

upstream side of the heat exchangers (61, 62).

6. The humidity controller apparatus of claim 3 wherein:

a compressor (63), disposed in the refrigerant circuit (60), is configured to be
variable in capacity, and

capacity control means (71) is provided which varies the capacity of the
compressor (63) at the same cycle as the cycle at which the operation of the mﬁigerant

circuit (60) is switched.

7. The humidity controller apparatus of claim 3 wherein:

a refrigerant expansion mechanism, disposed in the refrigerant circuit (60), is
formed by an expansion valve (65) which is variable in opening, and

opening control means (72) is provided which varies the opening of the expansion
valve (65) at the same cycle as the cycle at which the operation of the refrigerant circuit

(60) is switched.



