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1 AIR CONDI TI ONI NG SYSTEM Technical Field [0001]

This invention relates to air conditioning systens for

coping with indoor sensible b heat |oad and | atent

heat | oad. Background Art [0002] An air conditioning

system provi di ng cooling and dehum dification of a

roomis known in the art as disclosed in WO03/ 029728

panphl et. The ai r AIRCTONDIRIONENG ISAHSTEM i ncl udes a

refrigerant circuit provided with a heat-source side

out door heat exchanger and a utilization side indoor

heat exchanger and runs a refrigeration cycle by
Teshnipgl Eieldhg refrigerant through the refrigerant

circuit. Further, the air conditioning system | ,
[08@Hu T Hisfimeantion melate empip pondstiening systany foF CPpiag atith indoor sensible

evaporation tenperature in the i ndoor heat exchanger
hegloadandhatepéeaideask of the room air and condensi ng

noi sture in the roomair. 15 [0003] A dehumidifier is

al so known whi ch includes heat exchangers each

provided with an adsorbent on the surface thereof, as
Bagkgeob4rt n Japanese Unexani ned Patent Publication

LR R
PR Gorotiarith = clorry 't LODYOPLAE R NG Toseic senlfigupe svstem
o TR Ul BBl b oy e B
ut&%ﬁl?(ﬁg Its,1a ef ﬁ@oﬁgﬂ%&]‘pg{ﬁj@ﬁ&; glb%la rl{ug]ss a? hqii‘ﬁg?rlrzlgglg é%fee Ii)y circulating
R4 e R DR SR P15 5080 i
o R U A BR300 R cchngs
bl RE et AT QN RRPE P I RERRIMAE 4 e 000

ORISR AR B 3 B S ke PRAREL O cchpoiad it
an?"’iaHJbﬁ Nop Tth& N&irfaBl rfhﬂg&ﬁ‘”&s ?X&%E@tihoﬁ‘aﬁaﬁéﬁe[ﬁﬁeﬂhﬁined Patent

i n the 1 ndoor heat exchanger
Publication No. H07-265649. The dehumidifier includes two heat exchangers and operates

so that one of the two heat exchangers dehumidifies air and the other is regenerated.
During the operation, the heat exchanger adsorbing moisture is supplied with water cooled
by a cooling tower while the heat exchanger being regenerated is supplied with warm
discharged water. Further, the dehumidifier supplies the air dehumidified by the above
operation into the room.
[06004] - Problems to Be Solved -

As described above, the air conditioning system disclosed in W003/029728
pamphlet copes with indoor latent heat load by setting the refrigerant evaporation
temperature in the indoor heat exchanger below the dew point of the room air and

condensing moisture in the air. In other words, although indoor sensible heat load can be
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hi gher than the dew point of the roomair, the
refrigerant evaporation tenperature is set at the
| ower value in order to cope sith the | atent heat
| oad. This provides a |arge difference between high
and |l ow pressures in the refrigeration cycle and
raises the input to the 5 conpressor, which leads to a
coped mithnevieh af the irefrigarantrevdpo@ion (tGopératuré enthe hdoor heat exchanger is
Performance) can be attained. [0005] On the other
higkerdhan the déwipaiitdifithe roci gir) the ecfrigaradtipeapesagion temperature is set at
Unexam ned Patent Publication No. HO7-265649 supplies_
thodavest vadis! incbrédsr to ivepe withithe latenidieat lpad Thixprovidss ademge difference
havi ng not nuch | ower tenperature than the room .
beﬁ*@@@e%@u@@, law pressungedn ths apfEggmtion yclphandrajpes, thepiaput to the
dehum difier has a problemthat it can cope wth
compreser, Mtehieadiclgta preblgmyhet ondy A small (PR (Gpefhcieny@b Performance)
sensi bl e _heat | oad. [0006] The present invention has
capdettABee i n view of the foregoing points and,

DB B A, S0 B Yol e Ui o

Pl ST G B0 FRSAEER PEESHASRRAEAL, cots v
S00Eh, PO B ek B A MO G changr

G BT e AL R0 o BBt o
fri . Ci ' 0 ided 20 with

AR kP B 900 20

o595 90 50050 3 PARSFIAL HERY b Sgfidos pons nd

thEFIR W&Z&mé& i?r% g%@}%oﬁa‘ip 8011&'{\!1&@?# ?%sglﬁ \{l:ﬁgl carP &b both of

sensi’b eat e room

. : . . Gl ' _ i zati
o S e APl el ot L B R SRR e (30,
31, 32) provided with an adsorbent on the surface

thereof and alternately creates an adsorption 25

DRELEAR dtth@dvWkigg noisture in the air to adsorb on
tﬁle lif;'\igsorptlion eat exchanger (30, 31, 32) and a

en i i l: ayd it o desorb
(0 SPRUOANGRE oile Plostirifnfich BR S 0 45500,

OLBHEh, 98 596063 ka4 48O ot i
refrigeration cycle by circulating refrigerant through a refrigerant circuit (10) provided
with a heat-source side heat exchanger (21) and a utilization side heat exchanger and
supplying air having passed through the utilization side heat exchanger to a room to cope
with latent heat load and sensible heat load in the room. Further, the refrigerant circuit (10)
includes as the utilization side heat exchanger an adsorption heat exchanger (30, 31, 32)
provided with an adsorbent on the surface thereof and alternately creates an adsorption
action of allowing moisture in the air to adsorb on the adsorption heat exchanger (30, 31,

32) and a regeneration action of allowing moisture to desorb from the adsorption heat

exchanger (30, 31, 32).
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heat exchanger (22) for exchangi ng heat between air
and refrigerant in addition to the adsorption heat
exchanger (30, 31, 32) and is3configured to operates
in a node in which the 5 air heat exchanger (22)
serves as an evaporator and the heat-source side heat
exchanger (Zl) serves as a condenser or a node in
whi ch the air heat exchanger (22) serves as a
condenser and the heat source-side heat exchanger (21)
[0669]v e Tha sefuigerntpiocuit O10) imabedeshas autilizationdiide beat gychanger, an air
system supplies the air having passed through the air
heat gxchangera(@@e o exhanging theat bawieen @ircakeraffigéraniemsadsigon to the
heat load in the room 10 [0010] A second solution is
adgpiption beatreachanger (30s31,93) end isisonfigiged fonenates in a mode in which the
refrigerant circuit (10) is configured to repeatedly
aip heasrexghangpe {230 SaTvES #H AR VAPQWATOE 1n€ b BerisPBICE Fiflehagat exchanger
exchanger (30, 31, 32) serves_as an evaporator an?
(Zhb gerven asvai coRdenser atadnpda nwhisht the siicheas Ehanger 233 serves as a
32) serves as a condenser, d hunig'fies air in the ]
copdensehnchihe ewt S@Hrcswlde&rqamﬁang% %&)@P@’eﬁ AS fMh BVappFateryand the air

ccBa g St 4 By BB RS HUAT A B A et Fipgeer (22) o
o FEHTR o eoms e ros e e Pod R ARRR. (30, 31 s)

0BT A e 08t et IR e B Fatpulh Woe B cepriggrant croui
D AR L A reP Rty ERRE P pi i ROte, Y bl e raption heat
ot ER Pef Frbh & BF G drdGp e i Yt b csorption beat
e){cislﬁrg%ﬁ fjlhg 3y egf)?s%n%g 29 rapctohg%hﬁgtg l%%hlﬁﬁfdi@éggag{ h ti]g Jadso%ﬁd%n action by

are r épeate erna ween a
S 0 RO 50 PO ., s
SCHF SRR BRLPOSINES, 1 S S0RREn 80 T o
dedSrb¥rorhi W%@%ﬁﬂt?@?@gﬁ 8%%15%9 g@égq S?f)ﬂstemg% Eﬁ@%ondenser, and the air

exchanger potat’or,

con@ftionldd &yskn ﬁﬁﬁplfc@ thd) §ir3§?§?{gﬂiiﬁ9@ oiaq)hgng&lﬁgﬁ b3/ !h@‘r’?gg%ption heat

noi sture’in the alr to a on the sorptiron

exﬁﬁ&{gafl@ré 31,3b) tPdk r86h S g AR it Mt APRN 84t RO Fhom. |

um-di s aif in the redeneration action by allow ng
(00D ISt W thifdoshai R difRiBd! laeha dae Rthteh, RaRkeif e BTHBErant circuit

(31, 5 32) serving as a condenser, and the air
(10PR1EdRNIRY ahY SicRBAP WARIrpESH hef atdhafigheBL B2Lds configured to
repeatedly alternate between a mode in which the first adsorption heat exchanger (31)
serves as an evaporator and the second adsorption heat exchanger (32) serves as a

condenser and a mode in which the first adsorption heat exchanger (31) serves as a

condenser and the second adsorption heat exchanger (32) serves as an evaporator,
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or humdified by the adsorption heat exchanger (31,

32) to the roomto cope with latent heat load in the

room [0012] A fourth solutioa is directed to the

first solution, wherein the refrigerant circuit (10)

includes first and second adsorption heat exchangers

(31, 32), is configured to 10 repeatedly alternate

between a node in which the first adsorption heat

exchanger (31) serves as an evaporator and the second
dehymidifies ain it thet adspipition getior B plipwingnmpishure prethgtaintp adsorb on the

condition and a node in which the second adsorption o
adjemption et axhangg 2315 8RY serving aman eyapwrtar gnd dwnididies air in the

first adsarption heat exchanger (31) is in
regenerasionragtiph §y ebewing meistureyierdeserdi frone sheadsoiphiop hgat exchanger (31,

adsorption action by allowi ng noisture in the air to .
3R $eBINL Bha pﬁ@depseraagchWIbwr%@mnlwwm gyppligy thesgiy dehumidified

servin s an evaporator and all gws isture to desorb

te

ors huspid; G5 gdsorphon dsat exchangsh 31, 331 to 49 rqom to cope with latent
non-oqperating condition in the regeneration action by

hc@h%ﬁ_&%%r%’% to the adsorption heat exchanger (31, '

(08 EHi ¢ Bl g e e Tt Splitiord Reifreinythe gefpgerant circuit
b o SPaR st Ahgredng. SEHPUTH e BirtAREeradSly ok of B fieured to
PR PSSP BUEH APl BhOEnRR [obddrRPeRL tBomeRenger B
8t oA S S 671 o cprin
cHHL5D 1t SR I00 s RS UER o SRR s s
BRI (Sl Aol DA SLhalac 5B B lifrgine condiion

denftdlHe 28 @8 g{e' AoRE0h a@ff&bg{? gﬂ%’gﬁﬂfs%{: E:}hthtehaér to adsorb on the

non-operatin conditron an

a@g%ﬁgﬂﬁﬂ h@ﬁ%&EE&d@ﬁQ(i}??@t s%g‘gfsﬂ%%% e&a}%}at&%\dgﬁlo@v% rﬁmftélﬁ to desorb

enser an rption heat exc anger
o 0 SO LIRSS, 7 ol it resain

actidd  by3 2hpp1Ping AR 'tf@PﬁlEaﬁdsBﬂ)_tﬁﬂnﬂéatt | QR_hhdket 81283 PR Ad operating

action and”"humdifies alr in the regeneration action

contlitdh! M NG aOdohldifoRideOsyIRAPEUPpliEORe tated At AR APl 89 the adsorption
heat exchanger (31, 3 serving as a condenser, and

helah Qxc%!aﬁdge@qmji 31)0R1Rfe 8Y 8A RUASOIABT bF thel 41f hinidified by the adsorption
dehum di fied by the

heat exchanger (31, 32) in non-operating condition to the room to cope with latent heat

load in the room.

[0013] A fifth solution is directed to the first solution, wherein the refrigerant circuit

(10) includes first and second adsorption heat exchangers (31, 32), is configured to

repeatedly alternate between a mode in which the first adsorption heat exchanger (31)
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adsorption heat exchanger (31, 32) in non-operating

condition or the air humdified by the 10 adsorption

heat exchanger (31, 32) servifig as a condenser to the

roomto cope with latent heat load in the room

[0014] A sixth solution is directed to the second,

third, fourth, or fifth solution, wherein the air

conditioning systemis swtchable between a

dehum dification cooling operation for supplying air
seoveslagch dopndetrer and thveseconk edrmpion eap pxchadgeri (32) is in non-operating

dehum di fied by the adsorption 15 heat exchanger (30,
copditiog2andt » nudds imowhichrtbe setrundi alispiptiani heat bxcehangey (32) serves as a

operation for supplying air heated by the air heat o
condertsengad the firstapdsomitionhient dgixthangeby3bhis Edsen-pperating condition,

heat exchanger (30, 31, 32). [t0015] A seventh sol utign _
aljosvsgmosguredine gher BE 10 pdsorb s tha gdsorplfer dipst exhanger (31, 32) in

refri gl_erant circuit (10) is operable in % node, in i
noHRReFtingecanditonsisy the cdspipion agHoR ARG, ng“eﬁh 169 At i theq fegeneration

20 adsgrption heat exchanger (30, 31, 32) concurr I :
acggp by allewmgraeisies to %ﬁq:a%t%wmté% rdsorrtioncheat exphiangry @ ’fye%) serving
node refi-igerant .flows.into the adsor.ption he .y
a50% CRAGRISFT (95, (56 1air SONIUPG [SHIHSUPPLE, ik &t chpmidified by the
assing through t at -source side heat exchanger.,.
BB on IBGRNDAFT BlghE) BTrIRGHR TS GPRBEP 88 Hf gnidified by the

ol b st DL 5o R L BOLR S it fen
h%éei and the adsorption heat 25 6 exchanger (30, 31,
Oébth f?%rﬂtly serve as condensers and configured so

S I A e—
o SBSASREAGGeE SAS BehE E fin o
s B ed By WS B bscrBBA g PR 0 e s
55 8, VAL 1R 00, 8RSy 5 BRI e bicion 1
BRI, B SRRSO e SN 50 i W) B oo

ter assi ng through the adsorption
he%f(%ﬁgr%geﬁ gﬁq?—, 3, 3’;‘13 P 9 s p

heat nger’ (30, 31, 32) serving as a condenser. 10

[0DPH 18] AvERRLBIFiGh W ditdttdStoThd Afct,881tdn! Wherkd &b refrigerant circuit
sol'ution, wherein the refrigerant circuit (10) is

(10PY 8pdr8bleNna FRAE ih "WwiiEh Ghe hBR-BlfceN8@ &M CIRAGRer (21) and the
(22) and the adsorption heat

adsorption heat exchanger (30, 31, 32) concurrently serve as condensers and configured so

that during the mode refrigerant flows into the adsorption heat exchanger (30, 31, 32)
serving as a condenser after passing through the heat-source side heat exchanger (21).
[0016] An eight solution is directed to the first solution, wherein the refrigerant circuit

{(10) is operable in a mode in which the air heat exchanger (22) and the adsorption heat
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exchanger (30, 31, 32) concurrently serve as
condensers and configured so that during the node
refrigerant flows into the aig heat exchanger (22)
serving as a condenser after passing through the
adsor pti on heat exchanger (30, 31, 32) serving as a
condenser. 15 [0019] An eleventh solution is directed
to the first, solution, wherein the refrigerant
circuit (10) is operable in a node in which the
exchatges A, 3¢, 32)denhwaintlyservarageonddtyrsand cohfgured so that during the
adsor pti on heat exchanger (30, 31, 32) concurrentl _
medy vefrigerant/ flowvisainor sheapdsarpiidn heateekchanger 30, dir Bﬁé serving as a
the node refrigerant flows into the adsorption heat
coadentsengftar pasing thioughahe aig beatienghaager{A2bseapin e 48 8 condanser.
passi ng through the heat-source side heat exchanger, L
[00%7) . Aouinttpsaiptionis diedctadntosthe dirstopplptionyjwheseia dhe sefrigerant circuit
first solution, wherein the refrigerant circuig (10}
(1P} i ppgrale dnj . medadaevhigh hs Bpatiselres; side, beat excamesyd#l) and the
(22), and the adsorption heat exchanger (30, 31, 32)
adseiption hesterghanger B0a31.6323 soncarspdy serde aspendsncss and,configured so

that during the _node refrigerant flows ipto the
thigdising the AT IS TISREATAAIGBE In@ohe Beat-seuice sid, fopl Sxchagger (21) after

RIS U D T
[@E#]L: %g%tnlf]},\%g{.l@qt)rlh ?stn ﬂl:gg’cfegllf {oleéxtg ?fg'ﬁ{ s?ohit?qene &+I{e§g(iri dsle refrigerant circuit
OB Sortne o3 riecin Mot et el Bt vaca @ e e Bboprion e
N I T R g e TR
. g ) _ - ‘

o A6 8 AR 32705 b pssi
S Gun TR 0 SRR 1 ARl A L hamah

0.1 5] SEEEAE SR k' 3ol AR R
01 SPEAEFR iy s AT NS E01) a

acfssgrlfpﬁbﬂ ﬁEﬁr&cﬁing\é\is 3073 L 320 Eort eﬁ%?ﬁer?%@%?@fatc&gﬁ% configured so

ving as an €vaporator’ after ssing thfoug

thadgRimy ﬂi&%%&f‘g%f%fﬂaﬁﬁ fSfys (iR th%ladsélfpiioﬁ Helt BekARgd\30, 31, 32)

evaporat or. Ifteenth solution is direc

SCI('V?-I&% Bear &Vapbratdd affet PALsinpRBOBEN tHeNRatl- &ukéedgdAMMat ExdHakbdr (21).

I ncludes first and second adsorption heat

[08261N 2 0RYHK 3dutidtls difectdatoUhé Kiket AbluBn SkE&ethhb edtigerant circuit
exchangers, and the refrigerant circuit (10) conprises

(18) fs dpdratiié i Hirhodelih) whith Whé i HeBexdh@Rder (22 &1 feCRisorption heat

heat 'exchanger (21), a variabl e-opening expansion
ex¢BAngRr (301 31231 doh€urfdnkly serve as evaporators and configured so that during the

mode refrigerant flows into the adsorption heat exchanger (30, 31, 32) serving as an
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heat exchanger (22) are arranged in series and a
second circuit (12) in which the first adsorption
heat exchanger (31), a vari ablre-openi ng expansi on
val ve (42) and the second adsorption heat exchanger
(32) are arranged in series, the first and second
circuits being 20 connected in parallel with each
other. [0024] A sixteenth solution is directed to the
second, third or fourth solution, wherein the
eviapfuatog@ftanpassing ¢hrotgh the yair heatexchanger €22) servingzs ankeyaporator.
refrigerant evaporation tenperature in one of the
[082H: - dothivecnh gelubiontis alitchted dorth¢ firjt, sabitiohe wiiereith gl refrigerant
exchanger (Zb& which 25 8 serves as an evaporator and
cironis (1@Xis ogermbletin e yagsteria whigh the hpasrsgtnee giderheatrxchanger (21) and the
adsorption heat exchanger (30, 31, 32) serving as_an
adsQrpien Aewexehangp(39e31,133) Rencarrantly sqrenas euaporiors padoafigured so
A seventeenth solution is directed to the_ second,
t %‘iqut!lgothe maqderrefrigerant Slows intorthe heatssoprrs sidy heayexehanger (21) after

circuit (10) is configured so that t f) refrigerant
PastiRg dHeuEh YA adsorplionhear exchanges 480, 4 éeﬁ’é%ﬁ a%%lﬁveeorator

(0B58) e Feurecsb, Pasions bodiegise thﬁweaé% RbopsPhents th refigerant
CIEREN Ay Roop BBl B g5 e whish g 38 e BiohER hffi’tc)amdﬁge adsorption
heGf et hgEe: Bhi3te R Fopdien ?fﬁ%o‘%@&w&”qr%h%hémﬁ Fofigured so that
i oot PRBRA 871 8y TR PAAER a0 ey cvoporr

cond ne o

ot PR el S P‘EPE“’P Bebt xR Ao oDy i ovaporator

[Uﬁgja]t ' 2&2@ g}é 091(1 r%ctg(g? S{h%gl'ggt%?ﬁ\lf%gh}%ﬁgr een?ﬁgfhggﬂm circuit
(IPE nléHd%Q ﬁ'rsct a%drs%%rftfga&s&p%ﬁ lIea{ chat e% r322‘3§ t?é {ltilization side

OwW passage rarr or adsor

heéﬁg)ﬁcﬁgﬁg%tré %@d?@%%i’@% L‘gf;?‘%.gg (%l?)g \ﬂ?f@}%é?ggﬁ& a{:lﬂ'l%gltt é”t) in which the
g 6 BT ISP bS50 i e

hetdhgxé}ﬁﬁéérgaﬁ?ow %ﬂtlﬁ(&ﬂés 9hd "&cahd cﬁ@ﬂﬂgﬁ)%' Which the first

system eat -source Ssi

ad'é‘?ﬁ‘fah@fi‘ ght é)%i'l%ﬂe@p Z?I?I YiyalibBiRIdpeHin t&?a&)ﬁﬁf v:ﬂ%?é: %‘f - the second

20 Furt ger ant C|rcu S pr
addbrptloR h%btr@cﬁa@'er BB ¢ ahrhhdedth RASONRE KPR and second circuits being

connected in parallel with each other.
[0024] A sixteenth solution is directed to the second, third or fourth solution, wherein
the refrigerant circuit (10) is configured so that the refrigerant evaporation temperature in

one of the heat-source side heat exchanger (21) and the air heat exchanger (22) which
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heat exchangers (30, 31, 32) as utilization side heat

exchangers. The air passing through the adsorption

heat exchanger (30, 31, 32) i8 controlled in absolute

hum dity by contact 25 9 wth the adsorbent therein.

Specifically, when an adsorption action of allow ng

noi sture in the air to adsorb on the adsorbent in the

adsor pti on heat exchanger (30, 31, 32) takes place,

the air is dehumdified. On the other hand, when a _
sereay a8 @anzvaparatge ahd theofefrigerantieaparesian igmpemturg ig dhyppdgorption heat

fromthe adsorbent in the adsorption heat exchanger
excBanges (30, 31)32) speingrssaaeyaparator gan b set (ypaveidiffergntyalues.

t he desorbed noisture. The air conditioning system . .
(0928ls e pespricgRih soiuian it firpacd (o Hersecanss fgt peiiAh gelusigp, wherein
through the refrigerant circuit (10), and supplies the )
the refrigerans sigpul{d9kig contigugh se Het theirpinggranp pondepgatiop Jgmperature in

exchanger or exchangers to the_roomto cqpe wth )
ongoplo e ReahsRHTcs S48 BEA CFHARRAT @bhANd dikyar ﬁp%%@%agﬁf (22) which

by et b SRl S8 IEBD Bl e oron s
t ti]d zat] L de heat h in the.
enelinec i AT, 420 Pesine e RGP POTHET G OE hieaiag TSR eRe
i . heat h 22) .is,. lled in, t t . .
108364020 STRNERE SohltER imBERR Borfih iR GRIRRRL afgein e air
copRm g ORUAPS nEbHineR BE5RHE B Do PR f et brween
Y R84 igub s B BB e Tt RghEf ROGER abrpion o
S POAER AR R Re 8 Bf AR A0SRl hFoxafpiron, 1.3
| i.es: ' | .2k d ' .
OB BB BARRR iR 878 ipPlokl b ow pases
. _ Lut
e
5 _ _ . S :
i T G A R e
inGROgienser are repeatedly alternated. In the adsorption
heat exchanger (30, 31, 32) serving as an evaporator,
[00P8]St UBRhdAodshe air passing therethrough is adsorbed
by the adsorbent and the heat of adsorption produced

dur i ng tHehBrs2 ISIALIAN, 1A réfﬁg&ﬁh@ Birduit gcr; of tBd hirtRnafionin@system is
the other hand, in the adsorption heat exchanger (30,

prévided #ithSCheat-88urdd side heARAEKERGEr (2MPhid 4 uflizatiof @FfIR@Eexchanger.
fromthe adsorbent heated by the refrigerant and the

Fugther, the refrigerant circuit (10) is provided with a single or a plurality of adsorption

heat exchangers (30, 31, 32) as utilization side heat exchangers. The air passing through

the adsorption heat exchanger (30, 31, 32) is controlled in absolute humidity by contact
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10 noisture desorbed fromthe adsorbent is applied to
the air passing therethrough. The air conditioning
system of this solution supplpes the air dehum dified
or humdified by the adsorption heat exchanger (30,
31, 32) to the roomand thereby copes with | atent heat
load 5 in the room [0031] In the third solution, a
first adsorption heat exchanger (31) and a second
adsor pti on heat exchanger (32) aze provided as the ) _
with tHei adaorbent therdin. Bpedifieatiyh whoe as adsorptinn actief of glewing moisture in
circuit (10). The refrigerant circuit (10) in this
the gir(ie pdserk en teradaprpent] in dhenardserption desleczphangap @, ph 32) takes place,
whi ch one of the first and second adsorption heat _ _
the gis ppdehamidifigd. O the otberdiapd,axhens rgaenspaon astion ohaldpwing moisture
ot her serves as_a condenser and a node in which_the
togigsorb eany ghe agdsorhentoindbs adsorntion hepeexshanger 63, 3d s 32)takes place, the
.evapor.ator. In the adsorption heat xchanger (31, 32). ,
aigig Mm@ﬂsé by ﬁhee‘ieaaihegmﬁm%m BiF EORHUQIHBE AYSIeT FU %rg}ﬂgeratwn

T T T T
P Wl A8 S L P o
e DL O

DS B Bl i BN 9. SEF 5P B toner 2
T N e e T
R SABACYRS o b Gk R ERR 5 Bl B e
e AP B0 SuCARIORRC Sy AR B R n i
ok 0818 L 241485 Pty LS it

c1i(c§ﬁ%1 gﬁ%ﬁte? EI‘P% l"?ﬁg 11?3&%1?(?1%89 Gir Heé?éﬂcﬁéhg%& ?21‘)8;&@%?1 asa condenser, the

exc ers | r erant circu

aif §Heh Q8! A aig Lhifditibnifd g%s df of 'Eﬁ\ki Ist?ﬁﬁbﬁ sippieepRalieeloled or heated

t
al ternates et ween a de in one 'Of the first

by at e NGk cRAHRF PR) 8 ﬁﬁ%by%ﬁﬁéﬁﬂﬂl? Eéhs{bhlheat fad if thelrbom.

serves as an evapor at or and the other I1s In

[0030)- Oﬁﬁﬂﬁtéee&q&%ﬁﬂiéﬂ, AmaddirtwhRH&hé _ﬁdé%ﬁbt?dh hdaf %x@dahgér (30, 31,
serves as an evaporator and the one is in

32)Q8rvePey A dvaforafit dhd b Mbdelifd whiéh the adsorption heat exchanger (30, 31, 32)

serves as a condenser are repeatedly alternated. In the adsorption heat exchanger (30, 31,
32) serving as an evaporator, moisture in the air passing therethrough is adsorbed by the
adsorbent and the heat of adsorption produced during the adsorption is taken by the
refrigerant. On the other hand, in the adsorption heat exchanger (30, 31, 32) serving as a

condenser, moisture is desorbed from the adsorbent heated by the refrigerant and the
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adsorption heat exchanger (31, 32) serving as an
evaporator, noisture in the air passing 5 therethrough
i s adsorbed by the adsorbent i@nd the heat of
adsor ption produced during the adsorption is taken by
the refrigerant. On the other hand, in the adsorption
heat exchanger (31, 32) in non-operating condition
which is supplied with no refrigerant, noisture is
desorbed fromthe adsorbent in contact with the air ]
mpigbse desortrsk Fomr tha gidsorbenttih @pplieghionthe g pashing ﬁh@fpthgough The air
passed through the adsorption heat exchanger (31,
conditiphing sstean of vhip sebition sepplies the sy debymi ﬂeﬁe)rrlﬁ@mhﬁed by the
dehum dified air contlnuously flows into the room
adpprption heatspehangsi/i g3 bak s therrpemgmditherebiisenep tinlatent heat load
heat exchanger (31, 32) in non-operating condition is
‘néﬂbﬁpﬂhd to the room hunidified air continuously
flows_into on1 [00Q33] In the fifth soluti

[0P3 st Iy dBot ltr StonHoy ae &R afftferption 1 heal fxchangee &3&) and a second
o omRpS BercrrBinget L) areRiidrgus bs Hilisaion pile Heat xchangers n the
reffacta Sugey La?#)oﬁ*fwaéa%a@r gy Zifhaﬂi ?‘sﬂéqlﬁsé%ﬁr“égt ?F%é‘éf) alternates
bemea“l‘;% Giore TE aicnoie otbF fiod Hag SR pyBDRPY el iEaters 31, 32)
sefie oh o e PRE AR &%%Jbergsgw%g Sa'sh;cioﬁs%?s‘%a%‘%d“’ Riodsllg yhich the one
s SRR Sa8 U ek 1y SRR o 4 Merpion hos
A I L ke
adg%gd éﬂgé r&gsogggg%ﬁtthg e e acﬁéﬁiﬁ%ﬂ &g& diu?l%g the adsorption is

nser noi sture s

tages oi{ E@}?ﬂg@ﬁﬁﬂ ctj‘%or h%leﬁjaﬁdg%atﬂg E*ﬁ? éﬁcﬁ&ﬁger (31, 32)
seﬂﬂﬁ bog chH@n@%ﬁm@% g gé%‘?ﬁid frB‘t’HQ:He taﬁs%r@énrt hE ¥l B the refrigerant

ed throu sorption t exc ang
i
b, AR RAIR GOMBRSR SISk ekl o

FreMwidheRe alli’ ﬁaﬁh E pha¥l ﬁﬁo @‘Qdﬁi‘ﬁt‘i)d’lgllibﬁ Qﬁ:han%er (31, 32) serving

adsorption heat exc nger 32) Tn non-operating

asCRN SVdpofitor & SippREd %jtﬁeor&olﬁ? deﬁﬁﬂihdlﬁe@ ARUEBinhb @y Q]o‘)vs into the
continuously flows into the room [0034] In the sixth

ro8R Whedthe afihading Jfa ofedi thioRBh Mtk F6SFRIh AREt HRhaNYek Q.'ﬁle 32) serving
between a dehumdification cooling operation and
ashiiBndidse£Risuppliddas theYdoMD BlmidiAeY air continuously flows 1nto the room.
[0032] In the fourth solution, a first adsorption heat exchanger (31) and a second
adsorption heat exchanger (32) are provided as the utilization side heat exchangers in the

refrigerant circuit (10). The refrigerant circuit (10) in this solution repeatedly alternates

between a mode in which one of the first and second adsorption heat exchangers (31, 32)
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[0035] In the seventh solution, the refrigerant
circuit is operable in a node in which the
heat - source side heat exchanger (21) and the
adsorption heat exchanger (30, 31, 32) 10
concurrently serve as condensers. During this node,
the refrigerant circulating through the refrigerant
circuit (10) passes through the heat-source side heat
exchanger (21) and then flows into the adsorption
seheatas excivapgretor @80 the3dthe3{3) ingmnwiperpting canditiod end ey mode in which
Further, part of the refrigerant condenses in the
thi exthers sarvese as iag ecvapatatasx arivh tlipe ong¢ 44 )in arph-opesatingradmdigen. In the
condenses in the adsorption heat exchanger (30, 31,
adgorption Siefto0@bingen (Fhe3Z3isghing 8bkuevaporatot aneisturg gleﬂ@rmr passing
circuit is operable in a node in which the air heat
theretdmengeis a@szpe%hﬁ thenadsatbsnt pid ba heateef asverptinndroduged during the
31, 32) concurrently serve as condensers. During this

adsegtion i @ket by f‘lgfeﬁeﬁ?ﬁef@t r@uthe other mﬂowghe {pgorption heat exchanger

refrigerant circuit passes through the air heat

(3kx dRaiy epnppg)atl% (con oagfvfacla dhqepplisd %m’a nonEsiriggranls moisture is
des R Fgmabe 20ESHRTS F Ao B & ,%éesﬁr?ggﬂle%ﬁgoeé% Further, whern the

alrﬁ{yﬁé ggs? %&rﬁlr ﬂga ot hl?qaﬂ E{q\ﬁﬁé‘% :&%ngen %2.&2 gn evaporator

s SHEP PRI fbranimy Cehpiifed 8 SpminmEy; P \%ﬁ”fv@caﬂn%' rﬁ% Wepen the air
até(gé&?aﬁfq hrso(f%@?he e%dé%%ﬂgg Seittgjc han @2; glbgn fgn-operatmg condition is

t hi s node,

sop R BT tpatud i e F%?Fﬁ@fﬁf’oﬁﬁgméi @} Biok gor ant

81, hbéfllo%fap e @as?ﬁd‘ﬁﬁr%a'é‘f‘? Tl e @y and @ second
o U5oh b pied P 50RO P AT BB g i
ref’r&%ﬂa@ﬁ’g; St é?@ dgﬁgérgﬁﬁ%%ﬂ%ﬁ'ﬁeat ol}j‘l?‘%:é@%t%l Cﬁ’tﬂﬂ e?gftedly alternates
be%?c!ﬁazp fHode (ng Qh‘xch[ 8&3&] thé %étlaglfi sg&}nﬁ a%l%ﬂgtlbﬁ 'Beatté}‘éﬁantgﬁrs (31, 32)

erant circ IS O

sefek as g%ﬁd%%ﬁﬁgﬁﬁé g&%@s i@ Hbnt %ﬁzﬁﬁé QbREitiBA aRd'mode in which the

exchanger concurrently serve as

otk ARG Se c‘?ﬁéoug Q4 ahflithe BRIG int h-65tk Ectdlition, {n the adsorption

circul ating h the retrigerant C|r urt 10

hegﬁéﬁﬁﬁn%eli‘r (91 A2) iR %0f g;g@faﬂhg QBndifah vﬁf&ﬂf‘ﬁ r&ﬂﬁﬁhé@@lth 3113 rrefrigerant,

32) serving as’a condenser and then flows into
thi@:'aﬂidlgﬁéﬁ aﬁ&’&?@ﬁﬂﬁs&u&%ﬁ)thé 8t \Paliin 2 hefet rBOEE 'O the other hand, in the
urther, part of
adsorption heat exchanger (31, 32) serving as a condenser, moisture is desorbed from the
adsorbent heated by the refrigerant and the moisture desorbed from the adsorbent is

applied to the air passing therethrough. Further, when the air having passed through the
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refrigerant condenses in the adsorption heat exchanger
(30, 31, 32) and the remai nder condenses in the air
heat exchanger (22). [0039] Ire the el eventh sol ution,
the refrigerant circuit is operable in a node in which
the 15 heat-source side heat exchanger (21) and the
adsor pti on heat exchanger (30, 31, 32) concurrently
serve as evaporators. During this node, the
refrigerant circulating through the refrigerant
adsprption t he@all Gxclpmgsie €31, h32)usgving eash e atondenser as supgliadesy the room,
exchanger (21) and then flows into the adsorption
hureigifiedxaiheonyimnogsdy flogs in®Xhe seanyi Wien sheapir bovips passed through the
Further, part of the refrigerant evaporates in the
adserption digpt exchiangerH3a: 32y bhaeryepergting cefditiothés sypplied to the room,
remai nder evaporates in the adsorption heat exchanger
dehymidified am gpntiqueyalyflows iptedhe (@M.t h sol ution, the
refrigerant circuit is operable in a node in which Erg
[0934] hglhtth“eﬁlé‘ﬂhﬁ@]él?w‘w@? A gondiioniag Sy HEMosr g sWitched between a

ger (30 rve as

d@%@@ﬁsmnsqootmg %i’ﬁigtt%%ﬂ %%i%tnfﬁflégiaigﬁt@g@ﬁfaﬁon

OB 0 o - b 155 i n i
nSERHTY s FRAXERan oL s e Risogioh pod); fhghlfeer 30. 31, 32
coe"gxg%{tg{ Rbve, 45 tonichsers” Blating '%ﬁ%ﬁ&g E%éﬁ;érgﬁ%ci{%aﬁng through the

emai nder orates, i adsor pt

re'é'g(gceﬁaéﬁ éérlcm? X } %af,s?sgt&sorl]]gfl gheta I%je;athHuFﬁ ésuiehoﬁq,a? %g%]lﬁgger (21) and then
B b5 ASERef 5L ) A B g o, o
of(tgg' }efﬁggﬁ{:ﬂson%gfsgg B {h%rhcgt‘?ﬁ)ﬁc[%)ésﬁ(g?ﬂ%ﬁ %)Icénhéggeﬁﬁé l)rmgrgize t,he remainder

concurre serve as evapora

' . C ' th fri t
cBFRt I PG LA TSI QL SIER: o7 onheat
h . . 32 ' .0: .
OBS610588 48 3o TR Bl AP B e e
. . ! . f H .
it R 23T ) ARt oot A REer L YN Ry serve
as/ QRBLAERT DyufiH FEHF MR, the rEH?ge%@Efr&ﬂ&'t‘iﬁth?ét%% tB@@éﬂ-itgﬁrgnt circuit

exchanger (21Y. [0042] I'n the fourteen solution,

(ltbﬁﬁisis&%ﬁﬁ{gh%é fip hbatl e%c%g%éﬁﬂﬁ sérir A0 nkEnséh hsd'then flows into

e alr heat exchanger and the adsorption heat

th€X%abRPESH heatOexcBdngeB £30,CPN A2 s8RAdgY as 4ToBBENSEr. Surther, part of the
evaporators. During thi's node, the refrigerant

refrige€dtlt @bhddhséNiroth@ it héat eREKdnger @Y and the remainder condenses in the

adsorption heat exchanger (30, 31, 32).
[0037] In the ninth solution, the refrigerant circuit is operable in a mode in which the

heat-source side heat exchanger (21) and the adsorption heat exchanger (30, 31, 32)
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circuit (10) passes through the adsorption heat
exchanger (30, 31, 32) serving as an evaporator and
then flows into the air heat Bxchanger (22) serving as
an evaporator. Further, part of the refrigerant
evaporates in the adsorption heat exchanger (30, 31,
32) and the remainder evaporates in the air heat
exchanger (22). 20 [0043] In the fifteenth solution,
the first circuit (11) and the second circuit (12) are
copowmentlyesgrierasrandgrisers. Iiring due mode,Hbe refrigemaat circulating through the
refrigerant circuit (%&% In the first circuit (il)
refitgerang aircwb (103 passpybronghithe pdseentigarheperchanger (30, 31, 32) serving as
avari abl e- openlng expansi on val ve (41) and the air
a prsensex and Hepar lgppinta the hoat-seigesiside hedtjexchpnger (21). nFltth@r part of
second circuit (12), the first 25 15 adsor t|on
the xefRgRGEE cqmalenses A% the adsption dsatryrchanssh Q‘bﬁ vé@l/@ld( filz)remamder
Bd t he % ond adsoyption heat ? ihanger (32) are
coR ?%\“’ﬁﬁg’ot P RERUROYICE SHfigeatFERanase H}pansi on val ve (41)

cuit and t.he ex anS|on val v

lﬂﬁ{ﬂslt el Sel et tbé %%ffégera?tem@ut,tdh PSRYlEdn p ;ﬁnod% ih ¥t the air
i FLiRer D mswm \ofte et efa“ws:oray@ ey serv u

cond

colnﬁg;sp{ o %1% £ ég%{an]t ﬁuﬂl]lg uag I(x)hrherbl \ﬁ?er ge%ﬁgerant circuit
(lﬁgéﬁgﬁg@%‘%ﬁ%&? P@W’Iﬁ#@*%% Bt B0, $Aiepf 368 condenser and

ol TR0 e e §f£§*§ffe 2 ekt y&?}d@f G GHieR e of the
Efp%%c:u { E(_iL gs # )fﬁ Eptﬁ) |tk %Ecl%aﬂ‘lgﬁref g%ﬁ Uhd the remainder

1S con SO t flg rant

coﬁ}j ggﬁ}thgﬁgﬂgm%%ggle 2|251 t he heat-source side heat

anger heat exchanger (22) and the

[UR?@[' G HRMeveN %?g.gfohg{}etr ehadt it 18 o bgﬁbﬁqﬁ%ﬂéd@fﬂ which the

exchanger can be set

hedi- £Ju?5e9§%11 l?éa&‘ee?{clha-flg%r g{ﬂr&d b a&k%gﬁﬁ)fnf hé&R'&Rhanger (30, 31, 32)

circult atron, | ow pressure

coh@lﬁﬂ‘érﬁﬂ‘f‘yr @Rk ds '%Rrﬁﬂﬁl%?sd DuRhg tﬁl!‘f| foasahe %gﬁﬁntsélﬁﬁla]fﬁxg through the

heat exchanger ( or the alir heat exchanger

refriDirddt @ESHt €10) eﬁa%éeg%ﬁﬂgh ithd hefAueede sidd! IRat Eﬁchan§er (21) and then
adsor ption heat exchanger (30, 31, 32) can be se

&RV el SdsBtionr 1886 Hiﬁlaﬁgéﬂ{?ﬂ 31,[$04elvihg aé B8 ey orator Further,
seventeenth solution, the refrigerant circuit (1

pa@tObf ki Fede g&rant! BdHpofdi® in' e’ h&hekouite SRPRSAR B anger (21) and the
tenperature in the heat-source side heat exchanger

refndibdeOévabbRitadiih thehRisbrpays hedt@REhangel) (3031, BDE

refrigerant condensation tenperature in t he adsorptlon
[0b40t In the twelfth solution, the refrigerant circuit is operable in a mode in which the
air heat exchanger (22) and the adsorption heat exchanger (30, 31, 32) concurrently serve

as evaporators. During this mode, the refrigerant circulating through the refrigerant circuit
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20 exchanger (30, 31, 32) can be set to have different
val ues. Therefore, in the refrigerant circuit (10) in
this solution, high-pressure Hefrigerant introduced
into the heat-source side heat exchanger (21) or the
air heat exchanger (22) and hi gh-pressure refrigerant
introduced into the adsorption heat exchanger (30,
31, 32) can be set to have different pressure val ues.
0046] In the eighteenth solution, air for adsorption
(lghsmss ttuwlcglpgﬂnetameh@dsmhmgcm@%acmr%asm cepormpigand then flows
(30, 31, 32) in the adsorption action while air for
infoethe radserption hpatexekangpr 60y A1, 3Neseaing ppan Ghappsator. Further, part of
exchanger (30, 31, 32) . in the regeneration action.
thexipfriggranhevaporates inHae i heat gxchangss (32) o the remaingder evaporates in
for regeneratlon is supplied to the adsorption heat
th%ﬂ‘é%?ﬁﬂ@fé‘r et gxphanger (3 QSQF)‘J ¥t er passing thr ough the
xchange el e nt (90). .Therefore, .the r for
10840 Eft s SR ogF éh%’@gi’geé%ﬁﬁéfﬁﬁ]é iy pRsFable ipgoyogds in which
the air for r eneratlon the heat e chan
the, hEffesopraestde tseafsmgsfd(ﬁi il dhe i SRR e gXphanger (30, 31, 32)
exchan er (30, 3 Ssol uti.on

CO&gwa?ﬂ A PO R AP E RS IR ti'ﬁ "SiraS ita R trough the

can. b

gt SR8 B e i hsSiiod o éffﬁ%ﬁ%ﬁl P gerving s

Z%Y%H‘gr% e Pné gt?%tﬂﬁp 1%% t%eﬁlet P#g%g ggf g}efio‘ﬁic \Rhfuﬁn%ier part of

ok o8 B Honb RS0 R AR gl d ?%ifiﬁem and the remainder
ev%ﬁ%%%@ tlr?{he%%ataﬁﬁc%nmde%a{ &g:hﬁllge r(ait) , the air for

1 on or or re i on passes through

(0841 R the REnp 2 QHOE M %F?ﬁ%@ﬁ@%&%&@“é‘%‘b@ fn which
th %Japgx&iaﬁg (222‘11?1&’%@ b&é?g)gi%ﬁsige%t %%;h‘a}f%% &b, 321) concurrently

adsorption anger the la

e L
01&319 (16%\335%% tﬁﬂﬁ Enﬁelaﬂﬁ@rﬁﬁoﬁ‘%ﬁt @?d'lﬂhgé?g 30, 31ENk) servmg as an

en the Tor regeneration passes t hr ough

evTaB@raﬁﬁl SAKIPIHeR rﬂcﬂ?salntg %8 MO REat (&Qhar;g% 23) s@bmhgt &€an evaporator.
| at ent heat handl i ng el enent e air for

Furfee parar 'tl‘ié"reﬁ%&éﬂﬂedhﬁdrﬁgs QJYthQ Qﬁtﬂ)rﬁtnﬁl hedPeRMaRsR(3®B1, 32) and
heat’ exchanger 30, 31, 32) and the | atent heat

thé e ihded ePaIFRBS in(t48hir NEA48Ranghf (223t I n the present

invention, the refrigerant circuit (10) is provided
[0oo43]h BN EROKiIftBRILE solution, the first circuit (11) and the second circuit (12) are

connected in parallel with each other in the refrigerant circuit (10). In the first circuit (11),
the heat-source side heat exchanger (21), a variable-opening expansion valve (41) and the

air heat exchanger (22) are arranged in this order. In the second circuit (12), the first
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adsor pti on heat exchangers (30, 31, 32) as utilization
si de heat exchangers and the air 25 17 conditioning
systemcontrols the absolute Bsumidity of the air by
passing the air through the adsorption heat exchanger
(30, 31, 32). Specifically, the air conditioning
system dehum difies the air not by condensi ng
noi sture in the air as in the known system but by 5
adsorbing noisture in the air on the adsorbent. This
adsbiptibm datsexchangee €3l)t o vsebletnpeningfexpasiamyalve (42) and the second
evaporation tenperature in the refrigeration cycle
adserption heas exichangen(320iare arranged ke thiner ho\bc}he%;t@t Spapgien valve (41)
enables the air to be dehumdified even if th
of &er figge cirguit (éwag@d dhe sapansinse valvar@2) of Sbe S&P"ftdn girggip (12) are
dew poi nt or gher. Therefore, according.to %
cwﬁe&%m RERE ﬂt?nﬂOW Kate OEFofTigeraRiin tBe H5% Icat:% ﬁll and the flow rate
nperature in the refri eratlon C be 10
ofrre’ér@raqt Hahe seqond gisuihg %wteewgeﬁ?fl iﬁ 0TSy fche flow rate of
ehum di fi ed, mhlch red s.the, difference be
reﬁ;agrﬁnaﬁathe@w A e Pty PRRIPG i eevﬁiwﬁi.ea%@ad and the

ﬂ%&%ﬁéé'fﬁgfa@%é%{ in w@qaéeé;%ﬁﬂéﬁsvr igharifef B 337 T Ba Coping with
tfei i o ot p@%ﬁﬁwﬁyc "R be 11 om ¢ he adsor pt i or

OPEe bt T HRCERR Ttk 65, éefﬁg%fs%élﬁaﬁﬁf@ F & Opgured so that the
BB Br BoeBe ot 0AR AR o e
heggf.%a%gg p{%?r %gd tth ?I%léglr o%) Fn\(?:H)oEa:‘au%hpr o%@%ﬂ%@ :18 (RO, ad%]rptlon heat
e)JEH %Eilf %11' %Egys Bg'sg &)ahé‘)é dlhlaleepﬁ Q?I\{Ygoﬁiél{erefore in the refrigerant

cond e type nses
SR D b i 3??#‘8%?%%%” i g ource sde
PRI L 7 T oS00 b e
L Bern S IS o 45, DRl b

[obds " & fﬁegs%'ifé’t%elﬁh "s@lﬂh&n (tﬁg}e geﬁﬁpc\!ﬁaﬁd 10} i céHTighkdd so that the
heat exchanger the air enperature i's
refrtdr® leb SfbritYorPR e A%urk hl? tl?c' ﬁeaUﬁélﬁHQ Bidb MRaéAchRBRY (21) or the air
heat exchanger (22) and the refrigerant condensation temperature in the adsorption heat
exchanger (30, 31, 32) can be set to have different values. Therefore, in the refrigerant
circuit (10) in this solution, high-pressure refrigerant introduced into the heat-source side
heat exchanger (21) or the air heat exchanger (22) and high-pressure refrigerant introduced

into the adsorption heat exchanger (30, 31, 32) can be set to have different pressure values.

[0046] In the eighteenth solution, air for adsorption passes through the adsorption heat



10

15

20

25

exchanger (22). Therefore, what is needed to be done
in the adsorption heat exchanger (30, 31, 32) is
mainly to control the air absal ute hum dity and what
IS needed to be done in the 5 air heat exchanger (22)
iIs mainly to control the air tenperature. Hence,
according to this solution, the tenperature and
absolute hum dity of the air supplied to the room can
be adequately controlled, which ensures that the
exskargeb (39, 3dd32)pinethe asaptidoroacton whild eir fooragenasatiarppasdes through
with. [0051] In an enbodi nent of the present ] )
the adsompticonheat bechadgar(Pl,i Hn 3Rk hx the xegenegtion gtion. Puringtthe time, the
32) intended for an adsorption action serves as, an
aipfogppdserption off M aif fraregeneeationfis isupnlieditoithe adspgption heat exchanger
adsor ption heat exchanger (30, 31, 32) can_take the .
(3e3t, &‘) afigs ppgsingotrongb dhe deatvirshangemlementd90) Thseefarey the air for
I s adsorbed on the adsorption heat exchanger (30, 31,
adgorptiorgpeled by the hept sxehaaga slsment (10) 9 the aF EorJagdiemtien heated by
by the adsorption heat exchanger (30, 31, 32).
thﬁﬁﬁ@trfép!laqgﬁ eraese (2Q) g spppied tp Hhe ai%%tm byt prehanger (30, 31, 32).

Hnee o Toerphdions ol SgmmiRGERion b HBrgdiicatqrt i the adSbiption heat
oxghanachiite dhA2 cambs Sikially mBleRwatsthont on the

1OBAAF B 15 wiREeeniB SRTOH. Th: £ A huumlP 8a%is Jirops the adsorption
GRERBAR P S 28 T REGREpion apiiet P H P tpphgpgon passes
oA DA BBy B B SRR, D
Gy R o SsorBROR iRt Jof cGBmERPR JRNEE! bR, pot only the
O w01 5P B 8, 8 VB e 09
VR 3 A B S 0 1. 5
ok e S0l 99, BT GOiAE il by o o
ad‘g%)ggn B@&%leﬁﬁlgmo@l)aﬂ iﬁ? and @33kt Héa?ﬂ%ﬁggé element (95). When the

I ment he"ptesent i nvention, or ption

2il 8 repXd A hassésSthronid) the YdSDiPeEn fHht éﬁh@#%&[ggl Qg, 32) and the

actio _serves as an e aporat or “and _rreanvvhl
lafRHE BEA! hAMIRE Adlefé R N@BY Cthe (AL for3 dgehfafBdl 86l Hugfidfied by both the

regeneration action i s stopped from bei ng
adsorption heat exchanger (30, 31, 32) and the latent heat handling element (95).

[0048] - Effects -
In the present invention, the refrigerant circuit (10) is provided with one or more

adsorption heat exchangers (30, 31, 32) as utilization side heat exchangers and the air
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supplied wth refrigerant. In another enbodi nent of
the present invention, the adsorption heat exchanger
(31, 32) intended for an adsarption action is stopped
frombeing supplied wth refrigerant and nmeanwhil e
t he adsorption heat exchanger (31, 32) intended for a
regeneration action serves as a condenser. Therefore,
according to these solutions, the 10 switch between an
adsorption action and a regeneration action can be
condisioamgraystdmsiomprbls thdgbsehite hemihiar df tleeaddr iy passing the air through the
i ntroduction of refrigerant into the adsorption heat
adsqipHangkeat | exahpngsn levdht 32) h8pestigsilyc 4he otir ofondiioning system
refrigerant circuit (10). [0054] .In another enbodi ment
deaﬂmﬁgeqoﬂ@ﬁmnotihﬂ@mpw}g BRIspre in e aihas Yolbgkgown system but by
adsorption heat exchangers (31, 32).are provided as
adsprbing maistare; B thy ais %ghe adeathefeTdis glipgates; e need to set the
refrigerant circuit (10) and the air conditionin ) )
ref{asTaR QY APRIHON (SBRSHHIE i dhen FedTgeTetiom Curle BRRR (Hi ik dew point

B GE K55 D05 BB M o SB35
oA SO AR o S LR pb BB g o
BB RS S s SRR S Ao can e

o b 38 S S B i rs
e DSURON B S o R R B R X e, pover
4 B SRS 98 R U 2o of
USR03 15, ecsorbed on e adsorption heat

OB 438 SRy T R B AT 98 stscrion e

ex?g%%ﬁggﬁ?@lh %QZ él?tléﬁciéﬂnﬂ)? a fegdneration Ldgfoﬁnﬂﬁdthfeoc{esérbed moisture is

at’i on on serves-as a condenser. Therefore,

ap?Q?d h& e &ﬂplﬁgkltmeéh ﬁ:g&%legxt@%&bﬁgﬁ‘ h xcﬁéﬁﬁéﬁ‘ggﬁ,@l,(ﬁ}: If the air

can su e adsorbent ont

h aﬁfeﬁtd&ﬁgng%éstﬁée )Elﬁ{l?ée}gg{g a‘d@%xg&é%hcat@%icﬁaréef (30, 82583) is supplied

t he anount I stu sor romthe adsorption

togﬁngtrocﬁﬁ,cm?{‘ﬁ%(ric{eg’ toors AimidiiRARRL SpediitdIRNThd Know alrhichditioning

odinent, the refrigerant circuit (10) includes

systefStofafik tHRC QRS OGBS FoieRd ifXafeandercan (8dly grovide room
as the utilization side heat exchangers and

deBRMIAUFERTbN Bt GO ASoRS hamidHsAoR! TR akCoh@fohidf s9StemOdf the present
them and a regeneration action for the

invention can also provide room humidification by supplying the air humidified by the

adsorption heat exchanger (30, 31, 32) into the room.

[0050] In the present invention, the refrigerant circuit (10) is provided with an air heat
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other. Therefore, according to this solution, the air
controlled in humdity and tenperature 10 can be
conti nuously supplied to the 18oom by supplying to the
roomthe air having passed through the adsorption
heat exchanger (31, 32) intended for an adsorption
action or the adsorption heat exchanger (31, 32)
i ntended for a regeneration action. [0057] In another
enbodi nent of the present invention, the adsorption
excbaigee 2N and e aif Bippedatyre mpmtdﬂlgtdﬂxyrpaamn@ﬂ@cﬁupthr@;gh the air heat
action serves as an evaporator and neanwhile the 15
e@h@tﬁﬂp(ﬂdnﬂ%aﬁme xdiabisgeededde be3ipne imthendearption hept exchanger (30,
33enerat|on action is stopped from being supplied
hisrrasinygterantrol the aigrabselate lampdity aedivhat ismeedgsh toderone in the
|nvent|on the adsorption heat exchanger (31, 32)
air heaseaekanger (22) inmeE 19 eonted thepir temperafyfse dleanepccording to this
bei ng supplied wth refrigerapt and neanwhi ﬁ
soketings Hhe trneesnresdhagite ggqudlafztyf mert & alatphﬁgrtoar e room can be
regenerati on action serves The o e
adse%?lauwgtr%ede P st g dhe sepibls tf@rheste{%é%w throom are
tion action and a regeneratlon action can be
“Wﬁé nt ed sinply by maki ng and breaki ng the

1003 o & EmBodmenh ot e pasire l%ﬂ%%eﬁﬁt& Adscrpin Bk Prianger 30, 31,

3 nlendé %@EE@ %'fisrq?ﬁm%ﬁ]ﬁgﬁ sely§F ARg" EVHRHRCT ToGHRrorR: (bR gHirigerant in
ey R S @?28”9%2*%@”&88% sospsiap produced when
3T TR A 3 %Rﬁfn aﬁ#‘*?ffé I55BRYshl WeBbo Aoy, 32). This
inkdlh Qﬁe &Elgu{i} Fn it qusﬁ}b%ﬁ SRk a8 fdat %%%})anfg&g@g, 31, 32).

ano er e I men e pr sent I nventi on

S, o D A S s
Ry R . T o 4 i e
eﬁhﬁnsé%??q r’ﬁzrégﬁ Suffiéfeh 1?( gg%’tgfxfé\%% enfoif e}f%i?'&gﬁ@n heat exchanger

vapor - _ -phase re r ant
(30054 ms irf aE ihg 'oq'gn&?tﬁﬁ; 8okl #0h !h@ atdlggmuon heat
heat™-sdurce si eat exchanger or the air

@ﬁﬁgﬂgpgﬁ13j can be introduced into the adsorptlon
heat” exchanger (30, 31, 32). As a 10 result, the

[0bszaipe%ﬁid&t{cﬁ1a9§ e eﬁibbtifneer@dﬁﬁr fétﬁhge?axttea%cuﬁxemnﬁ@mdes first and
, , Can al nost reach the condensati on

setn,@ﬁﬂ)sasg\hsﬁcﬁl Réat teRBhdr@bssi @2 3D} as HRNGKlizatiBR sAdbSBédR@REhangers and
carried on

concurrently creates an adsorption action for one of them and a regeneration action for the
other. Therefore, according to this solution, the dehumidified or humidified air can be

continuously supplied to the room by supplying to the room the air having passed through

the adsorption heat exchanger (31, 32) intended for an adsorption action or the adsorption
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surface of the adsorption heat exchanger (30, 31, 32)
can be uniformy heated. [0059] In another enbodi nent
of the present invention, durigng a node in which the
heat - source side heat exchanger (21) and the
adsor pti on heat exchanger (30, 31, 32) both 15 serve
as condensers, the refrigerant flows into the
heat - source side heat exchanger (21) after passing
t hrough the adsorpti on heat exchanger (30, 31, 32). In

heah exdhenge b di2ientendefl fort dwegpnesatemtactiowent i on, during a
mode in which the air heat exchanger (ZZLQand t he

[08831or pn ianetheeembedinieanhgb the(BesenB investiygn, she Rdsneptian heat exchanger
condensers, the refrigerant flows into the air heat

(3x 3Rhuinjendedofoy aaf adserniien sAcHgN (SAFVEBER anhevapaEterpanchmeanwhile the
heat exchanger (30, 31, 32). 20 Therefaore, according

adsgrition deatearhangshS L, %&mﬁe@%@r p&egePgIatiam petich is Mogped from being
i ntroduced into the adsorption heat exchanger

(30
suppliewyith refrigsrant, Inanother embedimegh ok the REpfsaf AAvgnkion, the adsorption
refrigerant ust af%gr conpressed can bpe |ntroduc
far Ak

hqaﬁ%cl-taﬁgerdé%o#@tap&qd QIRGen aghaen 1s35{0ppgd)from %emg supplied
o P R B 09 s o
reBEMPRIR fn ST 3%?85@%5?@ Sistiisndrdriog gy hpsfesolutions, the

N S LB cﬁia*é@%&gat £ Bffahle smply
bgirekintgl 9638*“%3@ n?%?l%,t i ot o BE BBl AP ﬁi:ghe%*ﬁémangﬂs
Wil %%e{s%@% Farog bk i f?aﬁt*‘é% a0Ree: Ssouroe.

[(ﬁ)ﬁgle I'1]1? %ﬁot &elgtzo]f Zsla > #n%se%@ %\J%g{ml? rg%%ﬂ EFEE g{l% Qécond adsorption

presen nventi on,

h(%g %&c%%%Zeﬁbo ﬁ gvﬁg'f as e CH {h§oh Fﬁ%t héX %Hﬂ‘%’érs in the

as evap ora ors,

regrgééﬁ%lgg:g?ﬂl% %d)%g(_al thé;é!? &?cllgé}ﬁgggiﬁﬁgtc?ﬁr ouﬁlﬁ‘aoﬁ senslble and latent
hé&??&ad@’iﬁ hae gﬁ(fm (lﬁz%u)?plﬁg% ML habiho! SR ﬁ’?&%h ﬂ’x@sadsorptlon heat

ri gerant S ced I n préssure ow
BSO8R OISR St st
oi(h%ga eieﬁaﬁ%& ;;%’&ﬁdas'u@ﬂhgatwhesﬂéjﬁéaf BicnaRe e AT the ¥SNBREAY circuit (10)
0, 2 herefore refrigerant evaporation

ceﬁlmﬁﬁlﬂh%@ th&eb)gﬁre@&ﬁﬁf githe 66mplcation b€ IR TR gefad? cirdlilt (10).
32) can be set | ower than that in the heat-source

[U?Eg])e e ahotB¥C BABSEMenPdS thelprédft AiventiGRith® $EIANURT heat exchanger
(31, 32) intended for an adsorption action serves as an evaporator. Therefore, the
refrigerant in the adsorption heat exchanger (31, 32) can take the heat of adsorption
produced when moisture in the air is adsorbed on the adsorption heat exchanger (31, 32).

This increases the amount of moisture adsorbed by the adsorption heat exchanger (31, 32).
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Thi s increases the anount of heat taken by refrigerant
in the adsorption heat exchanger (30, 31, 32) and
t hereby increases the anmount 2f noi sture adsorbed on
t he adsorption heat exchanger (30, 31, 32). [0061] In
anot her enbodi mrent of the present invention, during a
node in which the 20 heat-source side heat exchanger
(21) and the adsorption heat exchanger (30, 31, 32)
both serve as evaporators, the refrigerant flows into
Furitieer Hiphis solution, the ddsonptirn lmatﬂwhg@e (3. 32) irteruled for a regeneration
passi ng through the adsorpti on heat exchanger (30, 31,
agdon, serwsaiﬁcat mdemdﬂm@fnte dfe refrigerpatandhe aflsorpien Beat exchanger
duri ng in which the air heat exchang @6%22) and
(31p32) %ﬁ}ffpﬁlﬂﬁh’ heatthe adegrbenjen thaadsoptiondient gyohangss f3de 32). This
as evaporators, the refrigerant flows intqg 25 23 ?
mﬁrqaserségﬁ AR b gegistyrees g@%ﬁﬂ@é&@ ﬁ#@mtkﬂndl?@he&%nger 31, 32).
adsor ption heat. exchan (30,, 31, .32) ?
s Atond. e GEPadimert, s A BATAYagERs lﬁm.naﬂudes first and

e .coexi st ence nto t dsorpti on heat n
chs adsorptaon) heat e heheersoibl; 356 e pulizaiop ids F%tquﬁ Eangers and
@F g}coeX|ste e and i.s hen f?dhto t he heat-sourc for th
CHEHBATOERE A RUOPPHEB aigh et BGTR 400 3 SREBHGH 26tion fo the
ntire.

oS TBF $earina bl e ieaothe gy conigafied B fyrfigiy and temperature

TR ST T R TR o s
SRl 5 geaé%"%&%%ﬁ?t‘ér%gofﬁ.aﬁéaf%srpgon scion o e

o DR R, S i AR LA R oo

[dﬂgflt g.?raﬁﬁtilﬁ BrobOfinde! H gf thcéI ﬂr‘éé@nf FI{VLFIQIOI‘?I}HG ior%t?(%pﬂgat exchanger

connec

S-Eh'3§) gﬁ?gﬁ& for pa‘ﬁsa?(%sm'p%ohoacm)ﬁ REReY A5UN E&koi‘ﬂ& 31% %anwhlle the

geran I heat exc ger

acgggﬁ]ﬁ g&r éx@ﬁ:ﬁllgl\é? Slie3i)qnfeﬂﬂﬁfﬁw?? %eﬁeraﬂﬁﬁ‘%ct siogp&hﬁrom being

properily contro rate o

sdgglitﬁ SiRde ey é}}ﬁ nln%oﬁﬁ?%@éﬁfﬁ?éﬁg of ﬂ{egﬂrese%amteﬂu@i'i‘ the adsorptlon

propriate eto tent heat load in the roo

heh? %iél Lo %& (3?C§ﬁr1ﬂteﬁge& ﬁ)réali\t RsSPibh 'a8flon Ishs@oﬁféarf?édl "Bglng supplied

con alr con I onifng system can

wﬁﬁ%ﬁ[ée)’arﬁ Rl BdrRFhiRCEHR! fMsbiPtibR Htheeﬁ,@ﬁﬁgéiﬂ @,1a@§) intended for a
| atent” heat loads in the room I'n-anot h

regei’?gﬁcgfl&%lnoﬁf ser® & 8ORdensBY el!'lfel‘éi‘@re tabcﬁ)rﬁlﬁﬁ ffogﬁéétn tolutions, the
switch between an adsorption action and a regeneration action can be implemented simply
by making and breaking the introduction of refrigerant into the adsorption heat exchangers,
which prevents the complication of the refrigerant circuit (10).

[0058] In another embodiment of the present invention, during a mode in which the

heat-source side heat exchanger (21) and the adsorption heat exchanger (30, 31, 32) both
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tenperature in the heat-source side heat exchanger

(21) or the air heat exchanger (22) and 20 the

refrigerant evaporation tenpetiature in the adsorption

heat exchanger (30, 31, 32) can be set to have

di fferent values. This makes it possible to

i ndividually set the anpbunt of heat taken by

refrigerant in the heat-source side heat exchanger

(21) or the air heat exchanger (22) having an effect
sareg¢ Y gorskensens theypdio gergnt: fowsointo et ariseeption hieat ¢xshangep 430, 31, 32)
and the amount of heat taken by refrigerant in the _
afierquppng dnonghathe deathsonirer sidesbeat xchapggr @d)iIngnather grgbodiment of
24 effect mainly on the capacity to cope with | atent
theepresqns daventiony &, madsr i mipichothenpis hegpciehanger (3% and the
capacity to cope with the sensible heat | oad and.the )
adsgionthigat exchapger (W 31 3 bathypae aneendenssay the,refvigerant flows into
condi tionj ng system can be_set at approprjate val ues,
ﬂPé‘QﬁF&E@%’é‘Fﬂg ex ap%éﬁ@ Y1 32 a5ter Bpssuipiaeg e O bk exchanger (22).

resent invention, the refrigerapt .condensation .
THRR{RER. ACGPIINE 14 Hisst SSlutiont, ABOG ghid HRPEsE Felfiggrant obtained by
heat exchange

ol bpilraine £B0 rRIBAGERS % BdbErIFeide Pra eelianger ) prffe ar hea
RS (R 3 T Lot e Rbomia i, SFpaRes G0, 31, 32) As a
b bty She R B Bl Rk S a3 con imon
re(éa%lﬁheocrorl%tg?l}eﬂa 1<i)ng F?rﬁ%ep??téat%rgpog)élﬁ{]gel%r[qgé’r%ﬂtzﬁlen aYﬂengisg eflte carried on the

ect ope W th sensi

< B8 BB X0 ) BB,
0B, 5 B T o BSBs CPSn whic o
PR, 38, SO 0 B0RE M S 0051 32 b

serf2ds bhdelSerél the GOftEetanP FloRd iﬁ%_sﬂﬁrﬁeﬁﬁfbéggesfiﬁ% r%l%ﬁt exchanger (21)

appropriate values, © 15 respectively.

afed Phise ﬁf@i&ﬂitﬁ@ﬁl%sgg{tiohhﬁaﬂrx%ﬁiﬁ%& (30 801329 AcRAEmbodiment of

exchange el enent I's provided for exChangi ng heat

the S MRaR iAvdition! dftihg 3Nthode SRCAMhaiHe APthedt lextiRinger (22) and the
adsorption cooled or air for regeneration heat e§ by

adsbptioh HeatCoxehARLE (3, STENY) HolDlerld ad bitRlehReks, iR fefgerant flows into
adsor ption heat™ exchanger (30, 31, 32). Therefore,

the @fFted Ad@hirhek (125 afief pHsifp thraiigh e ad@iptidrOhdat eﬁdﬂaﬁ%erqso, 31, 32).

hum di fication in the adsorption heat exchanger (30,
TRekefogs] Jac€Binials @hesp lsalu€iond, cBmptdsbed RAGYeranthié €ibst introduced into the

prevents the dehum dification capacity or the
adsuipitidh fhegtadxicBahger (30, 31, 32). In other words, the highest-temperature refrigerant
Jjust after compressed can be introduced into the adsorption heat exchanger (30, 31, 32).

Hence, according to these solutions, the adsorbent carried on the surface of the adsorption



10

15

20

25

capacity from being deteriorated. 25 24a [0066] In

anot her enbodi nent of the present invention, a | atent

heat handling elenment 5 (95) #m»r coping with | atent

heat in the air is disposed in the flow passage for

air for adsorption or air for 10 15 20 25 25
regeneration, so that the air for adsorption or the

air for regeneration can pass through both the

adsor pti on heat exchanger (30, 31, 32) and the | atent

h¢nt agxchangdr | 30, Sedd)tcahoby . set Tiea dfigh eemperatireli mipicho ensures the
this solution, the latent heat of the air for

regereyatn efithopdsorkenti r for  regenerati on can be coped

wth in both the | atent heat handling elenment (95) and
[0068] 5 Indwethst ieovpodiazant of dhepersent( ®ent®n, depng aypiodp in which the
makes it possible to enhance the air dehum dification
heatsaerce yidgrheahexchangen (74)dingd; the edwipticmbrat eychapgerdB0, 31, 32) both
Description of the Drawi ngs [0001] (&F{ﬂg_ure 1']t Figure 1
STEe 85 evARermiars.cthe irefieamns Hows Hio threadsgriogicat sxshanger 430, 31, 32)

ai%q%ég%i& eéﬁ&@%{h&g&%&%ﬁ&g g{(f&g%gé Efr{iata%other embodiment of
2hEioHG OB RGNS th FTeoR BT Rt RF gBRb et (4D and the
SRR EECACEARESE b i S FORaPE o 8Pl figerant lows int
g e e B Fnger O 1; SERLRTPRA Fbueh ol b gpghaneer (22).
e RNl AP0 R LR e s
da%]n%\’\f.)arggagter}ﬁro%gﬂftlilegfi'era%tsci)u%c glfde ﬁagz?t exchanger (21) or the air heat exchanger
(22) is introduced into the adsorption heat exchanger (30, 31, 32). Therefore, the
refrigerant evaporation temperature in the adsorption heat exchanger (30, 31, 32) can be set
lower than that in the heat-source side heat exchanger (21) or the air heat exchanger (22).
This increases the amount of heat taken by refrigerant in the adsorption heat exchanger (30,
31, 32) and thereby increases the amount of moisture adsorbed on the adsorption heat
exchanger (30, 31, 32).

[0061] In another embodiment of the present invention, during a mode in which the
heat-source side heat exchanger (21) and the adsorption heat exchanger (30, 31, 32) both
serve as evaporators, the refrigerant flows into the heat-source side heat exchanger (21)
after passing through the adsorption heat exchanger (30, 31, 32). In another embodiment of
the present invention, during a mode in which the air heat exchanger (22) and the

adsorption heat exchanger (30, 31, 32) both serve as evaporators, the refrigerant flows into
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refrigerant circuit in Enbodinment 2 and its behavior
during the humdification heating 20 operation.
[Figure 5] Figure 5 is a schematic diagram show ng the
configuration of a refrigerant circuit in Enbodi nent
3 and its behavior during the dehum dification cooling
operation. [Figure 6] Figure 6 is a schematic di agram
showi ng the configuration of the 25 refrigerant
circuit in Enbodinment 3 and its behavi or during the
thia airihetat éxchangen (329 aftenppssiop hravghothe aflsarptionchéz} exihgoger (30, 31, 32).
is a schematic di agram show ng the configuration of a
Ip éhese sbhitigos,athe whmgenant flowiBghimdvapemiliqeich phiaset goexistence into the
behavi or during the dehunm dification cooling o
adspeptigni gt cxehaggere (39, 3, @) dl@vd outaof ¢hesrat i indivaperaliquid phase
show ng the configuration of the refrigerant circuit _
cqepisEee anddn thep oj the heathspures sidehieplgexohanger (21) or the air heat
hum di fication heating 5 operation. [Figure 9] Figure
exghpnges (220h Ebggefore, dhctgrmpsiatue wf fiy ankiee adsarmtign hsat exehagrger (30, 31,
1@ .refrigerant circuiit in Enbodinent 5 and its _ )
3D Almest efval #ry thenteTrigaranti YRPOAHPN GeMPE#MIG, gvhich provides uniform
operation. [Figure 10] Figure_ 10 i.s a schematic
cczﬂ*ﬁag Pémesfrﬁé&xbﬁgt {isosed A itifusutacs AT Bie AR@rptiop heat exchanger (30, 31,
3:éefrigerant circuit in Enbodinent 5 and its behavi or
uring the humdification heating operation. [Figure

10988 | QiPdiio MEhSE BRPTEF R ST B SN0 e ndividually
ccgRl et e Sepaipsl reBRerPgin B et wregiCin S hud AP 4eSohd circuie
ol Tl RS0 e PRl oo PR ool e
PR R SRS T2\ BBl 1 e s

hét load in the room and properly control the flow rate of refrigerant in the adsorption

heat exchanger (31, 32) to an appropriate value to the latent heat load in the room.
Therefore, according to this solution, the operating condition of the air conditioning system
can be properly controlled according to the sensible and latent heat loads in the room.

[0063] In another embodiment of the present invention, the refrigerant evaporation
temperature in the heat-source side heat exchanger (21) or the air heat exchanger (22) and
the refrigerant evaporation temperature in the adsorption heat exchanger (30, 31, 32) can
be set to have different values. This makes it possible to individuaily set the amount of heat
taken by refrigerant in the heat-source side heat exchanger (21) or the air heat exchanger
(22) having an effect mainly on the capacity to cope with sensible heat load and the

amount of heat taken by refrigerant in the adsorption heat exchanger (30, 31, 32) having an
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refrigerant circuit in Enbodinment 7 and its behavior
during the dehumdification cooling 20 operation.
[Figure 14] Figure 14 is a schemtic di agram show ng

the configuration of the refrigerant circuit in
Enbodi mrent 7 and its behavior during the
hum di fication heating operation. [Figure 15] Figure
15 is a schematic diagram show ng the configuration of
a 25 refrigerant circuit in Enbodinment 8 and its

efifesh andinly atuthengppadity tgnem]mwnth lagentiheat tad! Theyefore, according to this
operation. [Figure 16] gure 16 is a schematic

scdutingy, #m eapavitynly cope vmhnthp g@nsshldi bcﬂtdﬂact gl thy capacity to cope with the
refrigerant circuit in Enbodinent 8 and its behavi or

lagant heny leaddn mhenaitipanditinningsystem ¢angpe sepetrapprapriate] yalypss @spectively.
17] Figure 17 is a schematic diagram showi ng the

[0064) i duiraamptheh epbodimenstaf| e mapient inventien; the Fefrigerant condensation
nodi ficati on of Enbodi ment 8 and its_behavior durin

temp@ranye de theheat-souree sige hed srebangen@dXer dis. al{ sy G?‘%hafaff (22) and

gure 18 is a schematic di agram show n

thedﬁmg@mnat:«?wn%%wpﬁ@npqrém ﬁﬁflsoéPtf%'gqat Frehepger (30, 31, 32) can

R e T
rege(gg?c{ %@?1% gr? t %Ih%%t?qlbq%g@ragﬂf? r}a\% (e’gﬁ:l{angﬁr (21) or the air heat

%F ﬂl‘e’ﬁ%gfﬂbeﬁm%??% <51 PR B eippat ﬁPﬁ%WéthfS‘j‘Slble heat load and

G Pt RgRey ”m | i?gt%r%%r TR APl e exchanger G0, 31, 32)
‘“ﬁ’%og‘? PR iR R b Ok e bl ey g Thprofor, acconding
R Bthy 15 BapSlr O Lies, G eV SDEABO el nd e caperity to cope

w}tﬂ tﬁ@ i’até&t%eQFib%HR hfﬁﬁ'c%ﬁdﬁlggllng Es?ytg?rngéag\zﬁfgét% appropriate values,

peratt on.
r&ﬁ&ﬁ(@i&! c d| agram showi ng the confl guration of the

[0065] In another embodiment of the present invention, a heat exchange element (90) is

provided for exchanging heat between a first air and a second air and air for adsorption
cooled or air for regeneration heated by the heat exchange element (90) is supplied to the
adsorption heat exchanger (30, 31, 32). Therefore, according to this solution, air
dehumidification or humidification in the adsorption heat exchanger (30, 31, 32) can take
place with efficiency, which prevents the dehumidification capacity or the humidification

capacity from being deteriorated.



refrigerant circuit in Enbodi ment 10 and its behavi or
during the humdification heating 20 operation.
[Figure 23] Figure 23 is a schematic di agram show ng
the configuration of a refrigerant circuit in

Enbodi ment 11 and its behavi or during the

dehum dification cooling operation. [Figure 24]
Figure 24 is a schematic diagram show ng the
configuration of the 25 refgggerant circuit in

Enbodi ment 11 and its behavior during the

hum di fication heating operation. (Figure 25] Figure
25 is a schematic diagram showi ng the configuration of
a 28 refrigerant circuit in Enbodinment 12 and its
[0866la v ilw Anatheri et odimerd off thei predentiny ewsione 8 daterd dreat handling element

eration. [Figure 26] Figure 26 is a schematic

0
5 (98 dor GoninE OVt dater ches i ety s oisnosed o the, 8P, Brsses, for air for

10

15

20

25

circuit in Enbodinment 12 and its behavior during the

adsorptignor aidelon heating 5 operation. [Figure 27]

Figure 27 is a schematic diagram showi ng the
configuration of a refrigerant circuit in Enmbodi nent
13 and its behavior during the dehum dification
cooling operation. [Figure 28] Figure 28 is a
schemati ¢ di agram showi ng the configuration of the 10
refrigerant circuit in Enbodi nent 13 and its behavi or
during the humdification heating operation. [Figure
29] Figure 29 is a schematic diagram show ng the
configuration of a refrigerant circuit in a

nodi fication of Enbodi nent 13 and its behavi or during
the dehum dification cooling operation. 15 [Figure
30] Figure 30 is a schematic di agram show ng the
configuration of the refrigerant circuit in the

nodi fication of Enbodi nent 13 and its behavi or during
the humdification heating operation. [Figure 31]
Figure 31 is a schemati c di agram show ng the
configuration of a
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refrigerant circuit in Enbodinment 14 and its behavi or

during the dehumdification cooling 20 operation.

[Figure 32] Figure 32 is a scisemati c di agram show ng

the configuration of the refrigerant circuit in

Enbodi mrent 14 and its behavi or during the

hum di fication heating operation. [Figure 33] Figure
regéneratica, s thatrtieiair for adpogpticnhanvthagjr fdrereganefatigurcat ipass tbfough both

a 25 refrigerant circuit in Enbodinment 15 and its
thb eddaeiption cheei axchahgerd@fudil dB2) esd ithm latens| ieat) handling element (95).

operation. [Figure 34] Figure 34 is a schematic .
Thirefgrea acehidingrig this golutio.i the latent dmatoff the eir for adsorption or the air for

refrigerant circuit in Enbodiment 15 and its behavior
regeneraitpn: pan hereoped wdtx inohothetheilatgnt bepsrhandbeg ejament (8S) and the

35] Figure 35 is a schematic diagram show ng the ,
adseiptioguheat iexphaneen (30,631, 3By avhicle imakgs tit jpessible to enhance the air

Modi fi cation 1 of Enbodi nent 15 and its behaviors
debypmidificating apacityprdbe piahpgidifieation sepadtyheat i ng

operation. [Figure 36] Figure 36 is a schematic

di agram showi ng the configuration of a refrigerant

circuit, in Modification 2 of Enbodinment 15 and its
BretRescsiption-afithe DEawingshuni di fi cati on cool i ng

[Ogﬁgl(; ?iﬁi%ﬂ)ﬁoﬁf :fggu{rg e137 ﬁf %nglir;lgil?s gi!i‘eil%zllr%t ﬂjg\l/%rl%ttﬁe.c configuration of a
REER BRI et

IZ(;3Eration. [Figure 38] Figure 38 is a schematic
° am showi ng the configuration of a refrigerant
circuit in odi nent 16, and.it,s behayi or durin he._..
denubbapie ZELERERe Ao 7 el el peoing i Bhfigifacion of the
L gu 39 I.s ' i,a ' t - . .
relioir o ol R RO oS B RR e' BE humidificarion heating
O%Q%gi ment 16 and its behavi or during the
umdification heating operation. [Figure 40] Figure

;10 i {FigureC Bf'ﬁé&r‘é 51189 MM Hﬁg}aﬁ? sﬁg\'f&}fﬂgg 'ti{eau)t%bu%tion of a
refrigerant circuit in Embodiment 2 and its behavior during the dehumidification cooling
operation.

[Figure 4] Figure 4 is a schematic diagram showing the configuration of the
refrigerant circuit in Embodiment 2 and its behavior during the humidification heating
operation.

[Figure §] Figure 5 is a schematic diagram showing the .conﬁguration of a
refrigerant circuit in Embodiment 3 and its behavior during the dehumidification cooling
operation.

[Figure 6] Figure 6 is a schematic diagram showing the configuration of the
refrigerant circuit in Embodiment 3 and its behavior during the humidification heating
operation,

[Figure 7] Figure 7 is a schematic diagram showing the configuration of a
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refrigerant circuit in a first nodification included
in other enbodinents and its behavior 20 during the
dehum dification cooling opermion. [Figure 41] Figure
41 is a schematic di agram show ng the configuration of
the refrigerant circuit in the first nodification
i ncluded in other enbodinents and its behavior during
refingerdnd miimiit i dmbodithedt4d ayl tp belmviardurihgithe dehui@idification cooling
Figure 42 is a schematic di agram show ng the
opematfangur ation of a 25 refrigerant circuit in a second
nodi fication included in other enbodinents and its
behalFigure 8LiFiguge thiés detshematii¢ idingranyrshowing the configuration of the
operation. [Figure 43] Figure 43 is a schematic
refiigega raishBvinigmbedimenh i andr 4t beravisr dugingathe humidification heating
refrigerant circuit in the second nodification
OpeK¥iaiidled i n ot her enbodiments and its behavi or during
the hum dification heating operation. % gure 44]
Fi guliieure Pk Higwendriatd Schangicafagrasnis gwmgethe conﬁguratmn of a
onfi uratlon of a, refrigerant circuit in
refRBRATL CHEPIS A ERYOdiBeRt ikt e peliaviss dlupps the aﬁalmlfisﬁcatwn cooling
behavior 5 during the dehum dification cooling
RFHEIBt i on. [Figure 45] Figure 45 is a schematic

S: c it B f‘b%‘i@&k?”r S S, Hieat the sPREguTeton of the
OB et 18 Embemet S E%ﬁavtc% it the;mumigification heating

o 6t|s a schematic di agram showi ng the configuration of
Ryratfy- refrigerant circuit in a fourth nodification
its ehav

e SRt B bits 310G PR RBciabnl, Sl he ifildion of o
reﬁJ (ﬁ%?:{n? cir 1t 3o %nfb%pﬁg&tt'r -gd ﬁsgﬁ%%l}%nﬂg ttflt? ﬁel%l.ﬁmdiﬁcation cooling

gura I"on ger circu
OJ%%H§$ nodi fication included in other enbodi nents and
behavi or during the humdification heating

oper rlg E‘}H 2\}1"5& eIt §s ﬁ%l:hézﬁﬂ: r&aéﬁfd g’l?]cﬂwﬁg rlﬁ Bﬁﬁ%rfltion of the

di agra he conflgura ion

reﬁji e?:git citcllit 1H 96’([1&1'321"? d%gl '1?saBé 1dr geﬂe'ﬂﬁnﬁhnﬁﬁtmn heating

nment s. I gure gure mati c
Apam show ng the configuration of a refrigerant
Oﬁgzrrcwt ina fifth nodification included in other

embogirgRRL $3] Figure 13 is a schematic diagram showing the configuration of a
refrigerant circuit in Embodiment 7 and its behavior during the dehumidification cooling
operation.

[Figure 14] Figure 14 is a schematic diagram showing the configuration of the
refrigerant circuit in Embodiment 7 and its behavior during the humidification heating
operation.

[Figure 15] Figure 15 is a schematic diagram showing the configuration of a
refrigerant circuit in Embodiment 8 and its behavior during the dehumidification cooling
operation.

[Figure 16] Figure 16 is a schematic diagram showing the configuration of the
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[Figure 50] Figure 50 is a schematic di agram show ng

the configuration of a 20 refrigerant circuit in a

si xth nodification included i27 ot her enbodi nents.

[Figure 51] Figure 51 is a schematic di agram show ng

the configuration of a refrigerant circuit in a

seventh nodification included in other enbodi nents and
refrigeranp esfrguit dn Elubodigenh8 aéhiembehiavicr aviriog thodivmmidification heating

operation. [Figure 52] Figure 52 is a schematic
opgraiipgnam showi ng the configuration of the 25

refrigerant circuit in the seventh nodification )

i ncl (Kigurei h7loFigere dbedi aehematigriiagram sheetingithe configyigtion of a

the hum dification heating operation. gFi ure 53] | ,
reffigpranéd GR°Ults iy as @nsifinatien defa R its behavior during the

confiquration of a 31 refrigerant circuit in an
d@mlgcﬁﬁ@i@hﬁg PR C| uded i n ot her enbodi ments and

its _behavior_during.the dehum dification cooli ng .

oper Hiigwis. 1§]Figuecl &y a sphgmaticsdiagam, showipgdhe coffiguration of the

i agram.showj nq the configuration_of the efrjgerant , .
refiegan {Sircct o the gcHicaien faf P et . i T b during the
enhodi nenfs and its 5 behavior during the
h‘ﬁgﬁi%ﬁ?% #4158 ORERNPHg operation. [Figure 55] Figure

S5 | B SCRP Soc RO b, FRRAR 5 B or
R TR PRI A S e 0 coote

OFI ure 56 is a schematic di agram show ng the
&S Pguration of the 10 refrigerant circuit in the

0 L 12, SR, A5 L TRE o Bthion o e
reﬁf%%@]tt ! C%Qn]bllé iﬁ %ﬂ@@ﬁ%fsaf 2 eaggﬁ @s/ gﬂ:&vﬁ# f/deut#tﬂg otjrl?g W\Tﬁﬁihggation heating

Op%%ibed in detail belowwth 15 reference to the
raw ngs. [0003] "Enbodi nent 1 of the Invention"

Enb o ci- Bt : . : : ‘

oo TR, 20, PP St AL Wl St bpdion of
S5t BB 0150 88 b G St coln
opeBfiiodes a refrigerant circuit (10) and runs a vapor

[Figure 22] Figure 22 is a schematic diagram showing the configuration of the
refrigerant circuit in Embodiment 10 and its behavior during the humidification heating
operation.

[Figure 23] Figure 23 is a schematic diagram showing the configuration of a
refrigerant circuit in Embodiment 11 and its behavior during the dehumidification cooling
operation.,

[Figure 24] Figure 24 is a schematic diagram showing the configuration of the
refrigerant circuit in Embodiment 11 and its behavior during the humidification heating
operation.

[Figure 25] Figure 25 is a schematic diagram showing the configuration of a
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20 conpression refrigeration cycle by circulating

refrigerant through the refrigerant circuit (10).

[0004] As shown in Figures 12nd 2, the refrigerant

circuit (10) is provided with a single conpressor

(20), a single four-way selector valve (50) and a

singl e notor-operated expansion valve (40). Further,
refrigerant erogie raBinbodinent 12 @Ad jts bshamiawduwtieg the tithwemidifivglien cooling

out door 25 heat exchanger (21), a single indoor heat
opsxedteanger (22) and a single adsorption heat exchanger

(30). In this refi-igerant circuit (10), the outdoor

heat [BgeisafeFig@2136 toasthamatissdiagrateshovgng the cglufe@ratlon of the

heat exchanger while the indoor heat exchanger (22
refrigerari eirguis on finbadirent Reand éx bebavaerr dyrg®) the dnsnidifipation heating

utilization side heat exchangers. [0005] A description
opesatigny en to the conflguratlon of the refrigerant

circuit (10 conpressor (20Q) is connected at _its

di scHieys % ]délgw ?nés 4 pEeMBE tdidgramnghorgng tw‘ayonﬁguratwn of a

el ector valyve and connected at its s ctl o]
refregeﬁﬁlé cHeRp H’dE‘E'BP@m@Pt $3and yp pekayjorchiripg the def B\f;atwn cooling
I)%5020 In the refrigerant circuit (10), the outdoor
nexchanger (21), the notor-operated expansion

val v e ad ti on heat .exchanger. (30) and the
o TR R & (STl SR Hving (%, ngpgion of the

thethlr fqurt rt of the
r%aaeeelﬁ Sfreyihny EmeRient oo hEehafin s the depiication heating
%Ff’gl) is further provided with a solenoid val ve (60)
OPRHYCR- 10 capillary tube (43) The sol enoi d val ve (60)

o SRR R Wi ﬁ RS e R Bgryion of o
reér%%?anﬁ 431) Va{l 1\?e (%ﬁ?ﬁg or%l[egtetlge n!ge hav1or durmg the

enol Ion exc anger

deégﬁ%e(ﬁﬁ&ﬂlonc*ﬁ%ﬁf{@%@at%the ot her end between t he

and the indoor heat exchanger

D B 00 Ot o

TEFT@%I{?‘E Qecuit 3Q) th@rxﬁoﬁﬁgitﬁm Eaé Enivod rhéhtafﬁj ah# A& Gafgiinor during the

gers conposed anger tube an

h Hgﬁap#gﬁ%ﬁmgg {Bon Out of these heat exchangers, the

adsor pt t " exc anger (30) has an adsor bent

o Pl Gt opiop ety of
reRiFeERP CirflRAn BHEOBRRAKS 14 and its behavior during the dehumidification cooling
operation.

[Figure 32] Figure 32 is a schematic diagram showing the configuration of the
refrigerant circuit in Embodiment 14 and its behavior during the humidification heating
operation.

[Figure 33] Figure 33 is a schematic diagram showing the configuration of a
refrigerant circuit in Embodiment 15 and its behavior during the dehumidification cooling

operation.

[Figure 34] Figure 34 is a schematic diagram showing the configuration of the
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20 (21) and the indoor heat exchanger (22) have no

adsorbent carried on the fin surfaces and provides

only heat exchange between ai29 and refrigerant. Thus,

the i ndoor heat exchanger (22) constitutes an air

heat exchanger that provides only heat exchange

between air and refrigerant. [0008] The four-way
refrgdesatt @ircvialiy Enf@imenti 15 ek ith delvesor durfrigr e lpmsidification heating

(a position 25 shown in Figure 1) in which the first
opgradionhi rd ports communi cate and the second and fourth

ports communi cate and a second position (a position '

showiFigureF3ZuFigue) 35 ris vehsahiematip edidgramt showdng dle chnfiguration of a

ports communi cate _and the second and third ports _ _
refigemam cirauie 10 Hdificnoe] 1 oOFebadinems|ISEarase behavirms dufing cooling

condi tioning system of the present enbodi nent perforns
opgratigataneidyring BeatingrPpeyiPing operation and a

hum di fi cation heating operation, [0010] . ,

<DehUFigwier 3¢laFigsre 8605 i nschspatiadiegramsshipydng fhe gpnfiguration of a

behavi or during the dehum dification cqoling ogeﬁrati og ,
refrigeaig GiTopEqin Medificatior & mieEmbodimgnt d5; ang (i1 hghavior during the

ri_(yaﬁt he dehum dification cooling operation, the

dehymyidifigsfionqogling PPSFaidie (50) s set to the first

positi,on sg that the, outdoor heat exchanger (21 )

Derv Bkt 871 Bt AEis A oot § gty SHBATE 43S fipfigiration of the
22 erves as.an.gvapor at urther, .an adsorntion :

rolerash GO Ot o<y Beppiah 156 fuf dfichiaygg) durng the

ser\ves..as, an. evapor.ator and a regeneration action in

hpidHcR gL beating OBEREAN heat exchanger (30) serves as a
conseaSer. SRR Al BBV et of
re rggie%a%g ')c(-grg%% gngﬁgggcr}i’r?eg% ak 3nd Ti¥ BQMV%{‘ &“Qin%hﬁ% %%%?Lﬁecation cooling

roomalr s sup

oﬂe agr heat 15 exchanger (22) and the adsorption heat
exc]hahger (30). Then, the air cooled by the indoor

et R BIEHED VR S RS P b o
BB EERORIF Al G L WIS e i

Oﬂg e 1(A), the solenoid valve (60) is opened and
the openi ng of the notor-operated expansi on val ve (40)

IS apREeR’ 4@t Flghire 40 is a schematic diagram showing the configuration of a
refrigerant circuit in a first modification included in other embodiments and its behavior
during the dehumidification cooling operation.

[Figure 41] Figure 41 is a schematic diagram showing the configuration of the
refrigerant circuit in the first modification included in other embodiments and its behavior
during the humidification heating operation.

[Figure 42] Figure 42 is a schematic diagram showing the configuration of a
refrigerant circuit in a second modification included in other embodiments and its behavior
during the dehumidification cooling operation.

[Figure 43] Figure 43 is a schematic diagram showing the configuration of the
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20 controlled. Under these conditions, refrigerant

di scharged .fromthe conpressor (20) condenses in the

out door heat exchanger (21), 30s reduced in pressure by

the notor-operated expansion valve (40), evaporates

whi | e passing through the adsorption heat exchanger

(30) and the indoor heat exchanger (22) in this '
refiigteant ¢icugturk it sevood amadifinatinc tnebrdsd sedothyr tembodiments and its
conpressor (20). 25 [0014] During the adsorption
behovioo duringhe dyrddificatinrhenting operatidoen heat from

refrigerant in the outdoor heat exchanger (21) is .

di sc wd44loFiguee ddtisi al echematis pliagramyphiaveng (ke copfiguration of a
air cooled by the indoor heat exchanger (22) .is . .
refrigengm sdrowis i pdhird madifiaripn apcluded mﬁghg@mwgawﬁﬁ A its behavior

heat exchan_ger (30), noisture in the roomair is
dygingdhe dehumidificationcemmeperaon.dehuni di fy the room air
and the heat. of adsorption produced during the )
dehufigrre 434 Fighre 43 i aieeherfic: fiagtagy Fﬁ“&%‘ﬂ&ﬁg‘? cepguration of the
roomair dehumdjfjed t.he, adsor pti on heat_.exchanger .
re@maqtgrpg{ ify the hird,mo cp@@}ﬁncg.!dr:@mgl?wwp ?fﬂmteﬂ@ ang its behavior
regener at i action, as shown in Figure 1(B), the
dlglﬂ%éHB Bmngﬁ?laém(léﬁ?tmg PEUEed and the opening of the

BRI T A bt S bt K o
GRS 10 S RSB} oA BB s bt

dheat e hang &30 i]r111 0t Qi or der, is reduced i n
W@s@ﬁﬁ%‘%@'} lef{?g %ré%)?qll §r9 ]iaﬁg% (43), evaporates in th(-e
t hen CESHE 4TI Bl #1 I SoherfRl. BBt iASfigh 2he Bfifizuration of the
S AR U, 6P ol BEOY. 000, DR Db and i
bkgior gt S AARAERcA R M B bR oD e (22 1o
end e SRy, EiAntic WPl aRg T oo of e

rethﬁ%tréérg Qirf:tE)i?[H the & aﬁ‘iglc&tﬁ)nqﬂglum Rildthé& effRahads from

sorbent I's applied to the roomair. The noisture

deso #gi?gref ﬁﬂ”Ff%l}fe 29S0T P Eéhalie atﬁgé‘éﬁqh ﬁﬂﬁﬁﬁ% (tRO )c,oftlﬁ guration of a

di sc ed t'o tthe outside atnosp t ogether wi

rebifierd @it [n a fiRR ddirrdauph shclideadtih BiheP&RbbNMents.
operation> The systen s behavior during the

hum ¢rih 50 0RiheABING LBEHAlakie dihgrafesifowiR€dhe configuration of a

refrigerant circuit in a sixth modification included in other embodiments.

[Figure 51} Figure 51 is a schematic diagram showing the configuration of a
refrigerant circuit in a seventh modification included in other embodiments and its
behavior during the dehumidification cooling operation.

[Figure 52] Figure 52 is a schematic diagram showing the configuration of the
refrigerant circuit in the seventh modification included in other embodiments and its
behavior during the humidification heating operation.

[Figure 53] Figure 53 is a schematic diagram showing the configuration of a
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20 with reference to Figure 2. [0018] During the
hum di ficati on heating operation, the four-way
sel ector valve (50) is set t3l the second position so
that the indoor heat exchanger (22) serves as a
condenser and the outdoor heat exchanger (21) serves
as an evaporator. Further, an adsorption action in
refilgarimtt tiecuatd sorapt eighthh exdificatinanigelud¢Bop etben embadinggnts and its
evaporator and a regeneration action 25 in which the
belasior guiingtheslghumidi Bicoplag) opeeations as a condenser
are repeatedly alternated. [0019] Furthernore, during
t he (HEugies 54]c§@um5ﬁeaaia¢gemw diagram shewiasdhe gonfiguration of the
supplied 35 to the outdoor heat exchanger (21) while ,
refiagaandi eirquat &y dhe ieighth gnedificativgoinciudedt ineqidpn sydodiments and its
22) and the adsorption heat exchanger (30). Then, the
belyayion duripgths\huppdificatinsicaiag prerai®hanger (22) is
continuouslLy supplied to the room while the air )
huni cﬁflfgw@dS%ly Figwee Sadisch sehegntivedipgraic havyag thegpnfiguration of a

RSB S P S e B S s bavir
sol enoi.d val.ve (.60) i.s closed and the notor-operated
d%ﬁ%fig'wr@'g}f&@ PRE90LNE OPERAPY | y open. Under t hese

condi ti ons frigerant d ed fromthe

(20) [EBtcFBLEIF Th s Pﬁﬁh“?}%ﬁg?’tﬂgﬂ& SRt 5 84 ighion of
.in : [ . 4 . .
rebamoairee B BB ol Sok PR R Enbisphisnuspags bebavior

exchanger . (.30). and the outdoor heat exchanger (21) in
d'ﬂ‘ﬁgg © mecfjg%%l,onirhga%%??&aqoﬁ'to and then conpressed by
the conpressor (20). [0021] During the adsorption
action, the outdoor air having rel eased heat to

Tl [Nt t . heat exchanger (21) is
Bgﬁsl\ghtgeregoggf%%&@ﬁﬁ%u@gilggggt%oﬂlosphere whil e the room

b3) N i | c r i il below with
090 SRR 08 ChE BB B RO WAR" el doipl below wi

pTe]=T4 argg,) moisture in the roomair is adsorbed

rege;%ega sor! en|$ts and 15 the heat of adsorption
(00080 UcREnthidiniht 1N (ROBQEMIdSS | s taken by the
refrigerant. The room air dried by the adsorption

heat peyHdaRnER" 613&9% p%céeﬂﬁﬁ@ﬁ%ﬂ ?ﬁd&&iﬁéﬂ?ﬁ%ﬁé&ﬁiﬁonhggssystem of

at nrosphere. [0022 ring the regeneration action,

the HRMRn{ SnbdIMER HpB) withWRtt5 6f BaBbdseridiblecheabDad and latent heat load.
opened and the opening of the notor-operated expansion

TN& ale coft@itiohmgaBtéR indhuBky a GOffgeAnt &FrculdndRY) hiPS@ns a vapor
conditions, refrigerant discharged fromthe conpressor

cdrd$tEssion refrigeration cycle by circulating refrigerant through the refrigerant circuit

(10).
[0004] As shown in Figures 1 and 2, the refrigerant circuit (10) is provided with a single

compressor (20), a single four-way selector valve (50) and a single motor-operated
expansion valve (40). Further, the refrigerant circuit (10) is provided with a single outdoor
heat exchanger (21), a single indoor heat exchanger (22) and a single adsorption heat
exchanger (30). In this refrigerant circuit (10), the outdoor heat exchanger (21) constitutes

a heat-source side heat exchanger while the indoor heat exchanger (22) and the adsorption
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20 condenses whil e passing through the indoor heat
exchanger (22) and the adsorption heat exchanger (30)
in this order, is reduced in jessure by the
not or - oper at ed expansi on valve (40), evaporates in
t he outdoor heat exchanger (21), is sucked into and
then conpressed by the conpressor (20). [0023] During
heah exchepgard 3@ dopstitattitivatiorhsideohrati exahangers.havi ng
rel eased heat to refrigerant 25 in the outdoor heat
[0895) arfg desctiptipn iis gities dhethg ednfiguratien ofithsi chdrigerams@miite(10). The
while the room air heated by the indoor heat
cassrhssar 20) (ognniected ot 1is discharge sie ta therfirstport blethe fpur-way selector
the _adsorption heat exchanger (30), the adsorbent is
valegy €¥b randeqpnngeted at ith gugtiopridefa thge&eamd Bort ofibe four-way selector
noi sture desorbed fromthe adsorbent is applied to th
valyo ). r In the redogarant, cirepiti 0% &¢ oytdope hegt ofrxghma@r (21) the
heat exchanger (30) is returned to the rogm

motor foperaiedogXpaRtioR vakAL4), (the adrerpiicasheat eé?h?&@‘?rr@ﬁi hnd the indoor

t he adsorption heat exchang (30) di sposed a

heat ieks g?roé% é.aaf‘eaﬁ@s&e ékéﬁlﬁrﬂéf’r Hmtﬁw@ thizd rtP\jé’Pda?ﬂ““h port of the
circuit 1015 he absolute humidity of air is
fOHBWéF 3 ing the air through the adsorption

(OBR, T4 e BikSrant SRumiE LIS BT Readed st 4 Solepos palyg (60) and a
cpflap ?X@n@ﬁChE@%aﬁ B 33 ﬁrPﬁ%‘*?egP%@%Fﬁethg (adigpption heat
e’{"ﬁ?*f%%é G EnE T BRE M SRRRE %&nIB ”%ﬂ\ Vi {43 I Fprnocted at
of08R BRoiish HF éﬁ@@?lgt i3 (@O TR eskHTion Bl S5 RRleer 30) and
it S TR oS 0 B s

zbg the refrigeration cycle can be set higher than
conventionally done in dehumdifying air, which

[0h6¢1u°%it&ﬁd§’dr ol h&R S a&%}‘é@fﬁ %gﬁd%ld hls Weﬁgﬁﬁ%é{\fl\g?) and the

in'the |gera on ¢cy resu

acﬁﬁxifﬁ%ﬁ?l 5toé3(cﬁg.ngﬁ ?%‘ﬁ%c%%%§?5 t&é@o §-th% héa?@ﬂaﬁﬂger.s composed

| provi |gerat|on cyc

ofl Q he] ex gH;;&g'BP fubel a[hdtzi"l‘argé famBk Sﬁ’ﬁﬁg'ﬂﬁﬁ&ﬁ th%Pé ﬁé l&chahgers, the

desor be romthe adsorption eat exchanger

adsBipeioH @dad &{chﬁlge? YSMERAL drPst%PJehP BarfiBd ohhie Cfﬁxs Q.frpa%gs Adsorbents

noi sture 1s app to the air passing through t

usﬁg %&gﬂcﬂl éggh&eﬁd s?Pf@J‘QéP 90h the3Gther HMAN eachlUT Bé Butdoor heat exchanger
(21) and the indoor heat exchanger (22) have no adsorbent carried on the fin surfaces and
provides only heat exchange between air and refrigerant. Thus, the indoor heat exchanger
(22) constitutes an air heat exchanger that provides only heat exchange between air and
refrigerant.

[0008] The four-way selector valve (50) switches between a first position (a position
shown in Figure 1) in which the first and third ports communicate and the second and

fourth ports communicate and a second position (a position shown in Figure 2) in which

the first and fourth ports communicate and the second and third ports communicate.




20 during the passage through the adsorption heat
exchanger (30) is supplied to the room which
provi des room hum di fi cation.33Specifically, although
the known air conditioning systemof the type that
condenses noisture in the air can only provide room
dehum di fication but not roomhumdification, the air
[08091di t Operatignsl\Bxthevioof t he present enbodi nent can
al so provide roomhum dification by supplying the air
huni @héi et bgonditonis syéton pof othd epresent c lemmhpelim¢g0) performs  a
to the room. [0103] "Enbodinent 2 of the Invention"
dehntyadifination c@obhg pprratiercansst himidifivatiom béatingeperatiped.  An
air conditioning systemof 37 the present enbodi nent
[020]i esDehumishfiensionicgoling épsretoh™>t he refrigerant circuit
(10) fromthe air conditioning system of Enbodi nent )
1. [ Gheaysten’sshebarior dummgthecdshemidificationtageling ppergkem it described
circuit (10) is provided with a single conpressor
with poferepcesiofdgwe dot or - oper at ed expansi on val ve (40),
and two four-way selector 5 valves, (51, 52). Further,
[00%Y  Drrige the debumidification ggoling opegajioethe fopfkway selgeiog valve (50)
. out door _heat .exchanger (21), a single i or heat
is §gttp Ay first p%ﬂzt)mhmthgt thp gﬁd)eoala% F&%%&PI‘RS SEEYES 198 AR denser and
30). In this refrigerant circuit (10),. the outdoor.. .
o, OB e G BAIEED (3 DTS AT ot T, Pl 88 2Qrgition action in
eat. exchanger while the . indoor heat exchange 22 . .
wHER e RRRLTR Ded Gircrans (0L RSB aN IR TRGn AN # Giiheration action
. utilization side heat exchang . _The out door, heat
ingybiclin Gy adtyrpsy hegh, XCHAARE, BT RaRg SPIDS Bifgrepeatedly
al%he adsor pti on heat exchanger (30) are configured to
D35 same as those in Enbodi ment 1. [0105] A

OBSEETSERARoL?, AN RS R BB Bl ouoos o i
SBRRRER 88 Rt et SIRERF 10 B Ly L B o e
b (I SAATR, A RO T T ey S o e o
Sy By, ORTSE o S i

a%%ﬁ“@?%%%%@%%ﬁ@“?ﬁ iht%ﬁniftt@h‘ﬂhf ghﬁg?& td fe rédiR, Second

our -way Se€ val ve (52) via

[0y a%%g&ﬁ@sush fHon 2B%GN 3RIREwh RPFigute 1 (A Ethe solenoid valve (60) is

refrigerant circdit (10), the outdodr heat exchanger

o b, kel Opegiamne ekpaicu 1By ol
controlled. Under these conditions, refrigerant discharged from the compressor (20)
condenses in the outdoor heat exchanger (21), is reduced in pressure by the motor-operated
expansion valve (40), evaporates while passing through the adsorption heat exchanger (30)
and the indoor heat exchanger (22) in this order, is sucked into and then compressed by the
compressor (20).

[0014] During the adsorption action, the outdoor air having taken heat from refrigerant

in the outdoor heat exchanger (21) is discharged to the outside atmosphere while the room

air cooled by the indoor heat exchanger (22) is returned to the room. Further, in the
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20 this order fromthe third to fourth port of the
second four-way selector valve (52). [0106] The first
four-way sel ector valve (51) Bw tches between a first
position (a position shown in Figures 3(A) and 4(A))
in which the first and third ports communi cate and
the second and fourth ports communi cate and a second

adsomption dwat( ekchargder (I, stodamreiin tha-igpom el i8 adjorbetibyl (1B) 3dsorbent to
in which the first and fourth ports conmmuni cate and

dehmmidifc thedoamcpipsnd thierhgaipof adsoptinmprodustd duxdng tb@edehumdxﬁcatlon
ot her hand, the second four-way sel ector valve (52

is Jokenchie thetyefrigeeant aThe rapm pissiehiwidified ppdhe pdsorny at gxchanger
Figures 3(A) and 4(B)) in which the first and third

(3Pbistretupnedrio ieae@- and t he second and fourth ports
communi cate and a 38 second position (a posit

[08F3wn Duringthg reggnegptinn aatignagsaiowindiniigen MRk ﬂw wen% dalve (60)

urth ports comTunl cate and the second and third
is ﬁgfrse%é apd rthe epening of [they prejor-apseated PeaFioBsRlNg (0 isrpg fully open.

r condl t| anin ystem of the present enbodi t
Upler thiseonditigng gﬁ@a&e@m fischarand Bomthe gorasaqswr% eppgenses while

PaE%énﬁ P e SR E?a%?‘ﬂf?nr Jail e ?ﬁxleorg%} ¢ gxchanger (30) in
RGO sl o) s Pt OB A5 VR0 m the Hdoor heat

oSG 2hs S5k i g Beb FpmpiRGo il BB SEBbtrSRh (B ser
oor heat exc ves

108, o PlripB HRpisericnion SHOR ARG REpe AL e BRs st fypm refigerant
indEp RS0 HndSEt OREARPRRCCRlnE BUR fiRo@hese vile the room

LSRN B0 P B T P e e

AR b 0, NS S gt s
anziz%msﬂlré c%eﬁoﬁ’)g@ Prdfi kb Oa(%&%ehtn flo lféﬁa{o ﬁw’?’ﬂ . The moisture

_ e adsorption heat exc
e Bk Motptod BERRonE, %2%"‘8%‘@?%6&@32?% Suside emospher

gﬁﬁ@fru,lqi{hle@godq)élrt he adsorption heat exchanger (30) is

Intermttently supplied to the room [0111] During the

[0§£R0T RHURRdifiEAi R healify SPR¥AbEN Figure 3(A), the first
four-way sel ector

The system’s behavior during the humidification heating operation is described

with reference to Figure 2.

[0018] During the humidification heating operation, the four-way selector valve (50) is
set to the second position so that the indoor heat exchanger (22) serves as a condenser and
the outdoor heat exchanger (21) serves as an evaporator. Further, an adsorption action in
which the adsorption heat exchanger (30) serves as an evaporator and a regeneration action
in which the adsorption heat exchanger (30) serves as a condenser are repeatedly
alternated.

[0019] Furthermore, during the humidification heating operation, outdoor air is supplied
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20 valve (51) and the second four-way sel ector valve
(52) are set to their first positions and the opening
of the notor-operated expansidn valve (40) is
appropriately controlled. Under these conditions,
refrigerant discharged fromthe conpressor (20)
condenses in the outdoor heat exchanger (21), is
tortbelagtddon heapexahenges (1) wiiite roomoair spapplietitoghp imisboheat exchanger
val ve (40), evaporates while passing through the
(22) doé rthé edsorptiar anateexchamer {30). tﬁ@nads:ompthe@wdhbjatthezmdoor heat
exchanger (30) in this order, is sucked into and the
exshangee <2Vdisbgontinaoesdynshemisdr to( the) roont, Ouhile] theugir rbglrrtlﬁléied by the
adsorption action, the outdoor air_ having taken heat
adsprpiion beaticgehanger  (3Phistmemoieadn punplisd tasthe KedtBer (21)
i s discharged to the outside atnpsphere_while the roo
[0820] aﬂur@gghfe@ﬂsswtxon@cn%@érs hejen in Eigurmadey thesolenpid valve (60) is
returned to the room Further, |n t he _adsor tion h
closednanthdhe maspr-opgsied (xpansion yalveoH oisr sef sTulldseRPe hder these

cqqgg{ogg,fr%gf&%gqggnts&hmgpcggwgg]@%%éggsesg{]&%?con engfr:]sdmtt e indoor heat
eAeBBRCR 4D RERHCA 4 Berowye P Blea0d Pb?%hgﬁﬁ@i?‘t@%ﬁswaﬂe passing
g foe aﬁw&ﬁt‘lé{; % PeSigten IR o B¢ §Rkoos begl exefipaer 21) in s
oo f@ea@af”""%n@&ﬁe%%ﬁ&%sé%ﬁi?e‘c%i%ar%”s%rh'i? i+ “second

OB CRBRE T ot eTiBR ot B sl Bl leRuFdhgat to reiigerant
iS58 5 P A UEL A LRGP0, e com
31{1 %S?t"él&l%%ﬁlte' ﬁﬁo&e%t %&8&{1‘%&9{2 39)refﬁ?9edt tbetﬁ?eu{aﬂ)ﬁﬁrf"urther, in the

reduce

ad§5 tok h at%fl&%ﬁm dnél eﬂ’le %(ﬂﬂ '?:ﬁj {§ 'azl%cggné/c?b% tt0dsorbent and

ora es In exchanger

A e Aol
e s AP Gl TS

[092‘2 Si %nﬂ%%ﬁ%@ﬁ&aﬂ\fﬁ 3BichNS WM inFifure Q?bﬁ Ghd¥oltdBd valve (60)

oor heat exchanger (22) 1s returned to the room

is cgygﬁ&? And ke S5&ing 68 HePibRR- 0?@@‘8@5}@39519& rvalv20040) tid @ppropriately

orbent 1s regenerated by heating fromrefrigerant

coaldl1omi %&éﬁt&@@%ﬁ&i@mﬁé Omfﬁéﬁaﬁd%éﬁb?gﬁd R RRd 'c%%ﬂr@ssor (20)
the roomair. The noisture desorbed ffomthe

condReP WHIR Pasihg eir6ha BRI indSi)heht eXthasgR (BHatPiHehRisorption heat
out si de at rmspher e

exchanger (30) in this order, is reduced in pressure by the motor-operated expansion valve
(40), evaporates in the outdoor heat exchanger (21), is sucked into and then compressed by
the compressor (20).

[0023] During the regeneration action, the outdoor air having released heat to refrigerant
in the outdoor heat exchanger (21) is discharged to the outside atmosphere while the room

air heated by the indoor heat exchanger (22) is returned to the room. Further, in the

adsorption heat exchanger (30), the adsorbent is regenerated by heating from refrigerant
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20 together with the roomair. [0115] <Hum dification
heating operati on> The systenml s behavior during the
hum di fi cati on heati ng operatigon is described wth
reference to Figure 4. [0116] During the
hum di fication heating operation, the indoor heat
exchanger (22) 25 serves as a condenser and the
armlu trabisure héesbrbed clhamgthe {dRdrbeste isv epplaed @ they eppan aiorThe room air
Further, an adsorption action in which the adsorption
mingidifieddgytthe gdsorit3m) heaeenchanges (3)) ieneipoeditoche ramy a
regeneration action in which the adsorption heat
[030Q)hangfiects 30 Endwdimeentds a 40 condenser are
repeatedly alternated. [0117] Furthernore, during the
hurri & thecpresan anhedimentotheradsomption deetderphanger (ﬂ@) is disposed as a
upplied to the outdoor heat exchanger (21) whi
utrltz@ﬁolaisude iheatsexshangst in thetrafrigerrd sircuib al0) and b @@olute humldlty of
(22) and the adsorption heat exchanger (30). Then,
aipiy constotled biyypassiag ithel aisrthieugh te adsortingeheat zash%nger (30) In other
conti nuously supplied to the roomwhile the air

Wi Hef i ds 99h1tlﬂléhﬁ°&’d§‘€§rlﬁﬁ FoRfleRaing r@%émﬁqge.the( aig)as; i@ the known
intermttently supplledtotheroom J Durjrggei
tes*agwrepwtow AGSCrBIRE e moisgu i ih FRG AT éa rb?r{ﬁe is yminates the
neﬁgé? pettie Se?%%%@%efﬁ%oarlﬁ%%} t(ewwraéﬁpféf :fgffltzﬁpfef"é“’{‘ ﬁsle ibglow the dew
qsi[xgtt &ff 061%2%51( z:gglggdaaﬁ O-S’cifhh%ggaﬂg)gg;\ez?rg pﬁot'he re%'lgerant gvaporation
t troll th dit
teppprl %&?a%tpé%ﬁgh%@a’e%ahﬂ FE ' compr essor (20)°
wﬁ@ﬂﬂiﬁiﬁ%ﬁér& aeGyige 8@@22%#%?‘3“%&%&@%@ . §§/EigerpgH, evaporation
I 40 whi | h t .
ot et MERRAIG0F S oin BAS e Bebdl B, v Eptiogety done in
h t .

oFHAREEE o b%énhzreggﬁe;sr@é ity B s i
reﬁli]e%{aﬁ %%OE)R; .9 a6k 18{] thé Eﬁw@y%gtgsgg}p?l h ¥k rE%n{IP%SQ&S ﬁ.ql) can be

[0 e rlgeran e ou exc

rcﬁgéleh fh%re%ﬁr‘ﬁ ?orv%?ggthgﬁdﬁ E’}&hg rg%éﬁ@er e Wh' le the

oor anger (22) is

[0"16 Ur @ﬁﬂhér gﬁ)'ﬂ% h%%lit é:nllg&dlﬂﬁ%lﬁ h{bls‘tﬁl% is ALSAHEY | tE%J'J‘Bdsorption

hange ure 1n e roomair s adsor

%Veﬁéﬂﬁn?eﬁ Z@gﬁ"ﬂ%ﬁd&fﬂr a}%ngi%ﬁﬁn ftioAdHa i B&Brﬂéﬂ‘?ﬁ%{&ﬁ& is applied

uring sorption i s taken ytherefrlgerant
to' B8 Rir passing through the adsorption heat exchanger (30). Then, the air humldlﬁed

during the passage through the adsorption heat exchanger (30) is supplied to the room,
which provides room humidification, Specifically, although the known air conditioning
system of the type that condenses moisture in the air can only provide room
dehumidification but not room humidification, the air conditioning system of the present
embodiment can also provide room humidification by supplying the air humidified by the
adsorption heat exchanger (30) to the room,.

[0103] <<Embodiment 2 of the Invention>>

Embodiment 2 of the present invention is described. An air conditioning system of
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20 air dried by the adsorption heat exchanger (30) is

di scharged to the outside atnosphere. [0120] During

t he regeneration action, as siown in Figure 2(B), the

first four-way selector valve (51) is set to the

second position, the second four-way selector valve

(52) is set to the first position, and the opening of
the Ipeesantt enmbaiiment ice ip thegionfiguratior of #@)refrigerant circuit (10) from the
appropriately controll ed. Under these conditions,
air ednditgaringsysting ehBmbedinfenbh t he 25 conpressor (20)

condenses whil e passing through the adsorption heat '
(0308 arehopBon Figutes 3 pa 4o tairizesant cisesiAM)ds proyaded with a single
this order, is reduced in pressure b){ t he
COmRRIeTsop b a2 siagleanpranepesated gkpansionoialveddih ond twe foyr-way selector
t he outdoor heat exchanger ,(21_% iS sucked into ,anfl 41
valygsr(SLodr Eudla, thy refigernhpirausd0) inprpvided prith a ginglegjitdoor heat
the regeneration action, the ouidoor_ air having.
excBrgse B hesneledn Qor hegjsrghanges @% A 6%&@#8?%%5911 heat exchanger

changer 1) is disc ed to the outside at npsphere .
i o R ereiant oo Aby sy R iR, exEanger (D) Somstinutes a
exchanger (22’1) iﬁ returned, to fhe rogom. Furt

heag;souce, gidg ri68S SHehAResr wiyle the, of ggfjt exchanest, @) B’léllﬁ:}h? adsorption
e AR Lo oA B e o Shdg BBk e S Risgf Bk exchanger
bl f955 Crens B o' GEa IR AR e contigured
R SRRl pfyiecsr i o to e prcsen:

BB A 5 5 SHRBAT B A st 10, i

cal cond

e 1 AR SR O B e s
s %r%l&rtglf?&dl%nﬂﬁcﬁéc?ﬁgits%pﬁﬁi H?ég%(s th%g%olﬁlrﬁg{ohgﬁftﬂ@hrst four-way

I schar ge romthe conpressor

se';ll_%wr%‘l’&e(él'? iR ﬁl??fcﬁ‘lg-%iééfbr Rafle, (Sﬁfﬁad&ﬁéctécﬁgt) its third port to

erefore, the refrigerant at the highest tenperature

the FstPord SEMOUMGRE fHiWay M AGSRNRL %ﬂﬁ‘aﬂ@c Eted at its fourth port to
exchanger (30) to utilize for the heating of the

th@d&ebRERort $1itRe RBIRR fdurRATSidk@ort Qalve Ush} Gii£nkd Yadsorption heat

i ncrease the tenperature of “the adsorbent and thereby

RRSMeE BOE mEURNIAbdaRt civbuil NE0)2480 0heIdbr Hebil ¢3dh: 21), th
o Eﬁﬁbgodi(?re)net 3 of th% Invgntuilog" )Enbodi rren% 3 of thagger( ), the

mlsa’;dg?)grﬁnﬁagdfd%éi@m vhive (86Ciridd@e -ind¥or deht ©QRhder ¢P2)Ngre arranged in
this order from the third to fourth port of the second four-way selector valve (52).

[0106] The first four-way selector valve (51) switches between a first position (a
position shown in Figures 3(A) and 4(A)) in which the first and third ports communicate
and the second and fourth ports communicate and a second position (a position shown in
Figures 3(B) and 4(B)) in which the first and fourth ports communicate and the second and
third ports communicate. On the other hand, the second four-way selector valve (52)

switches between a first position (a position shown in Figures 3(A) and 4(B)) in which the

first and third ports communicate and the second and fourth ports communicate and a
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20
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20 the present enbodi ment varies in the configuration

of the refrigerant circuit (10) fromthe air

condi ti oni ng system of Enbodi3ent 1. [0124] As shown

in Figures 3 and 4, the refrigerant circuit (10) is

provided with a single conpressor (20), a single

not or - oper at ed expansi on val ve (40), a single four-way

sasehd position (apasitiqrosiovamia Kigrres 3(B)randdd(Ad) inewhich the 8pst and fourth
Further, the refrigerant circuit (10) is provided 25
ports dormmunieale endthedeeomdivad thisd portsepepmymiggte. a si ngl e

i ndoor heat exchanger (22) and a single adsorption

[(H83L eXpesaiipap]l Bdoyiortn this refrigerant circuit (10),

t he outdoor heat exchanger (21) constitutes

aheatlh8o it e CRNAEOTREG t SESIRIA a i e rthévhiPresenth cembrigent, cpgrforms  a
exchanger (22). and 42 the adsorption_heat exchanger
dehmididisatien ¢qeliae GpPrlarl@m%h@puiég%@ap heat1ZLRGEAUON. The

out door_  heat, _exchanger (21), the indoor heat
mﬁéharﬁ?@u(ﬂéﬁ%rmqog n&é%?‘b?‘?)on heat exchanger (30)

are nfigured to pe the sa as .t.hose i n Enbodi nent . .
" © OBy tamioashir i o SRR oS ol QR iPb s described

of the refrigergnt circuit (10). The 5 conpressor
W(tgﬁﬁtjg{‘?c% g@i" at its discharge side to the first

(B8 dtustytane PR RhRT Spaling SPerHens Al heat probanger 21)
STt opdee” S EES Fhdngt RetfCeabRaleer, ) afF¥es 49 4 EpBMor. Further,
e R TR RIS Se—
o) DN 1 L5 EaB O e AL o s s
o B B e PO o changer (22 and the

[G;I?err ‘@@ﬁg@@é&&t ﬁﬁﬂif%‘ltﬁg Adni@RCackAn ES&E% g@&mﬁbﬁl outdoor air is

tween e notor-operated exp on val ve

e SO 4B By 0o
e%%ﬂ%%ir ggﬂ) an%"i’hfI S&%&thﬁt e E‘xc‘?ta{lée& $30)P PR, itfzih’é1 ai]g @ooled by the indoor

posi 15 shown in Figure 5)"in which 'the first and
héa? bk chaRBEr (32 FR WBHfALIS sapsliddns tRefoeRtwRlE thelaptddhimidified by the

ports comuni cate and a second position (a position

adBRIMOn HRaffdxQ AR 30) I WhinGlttentlh Subpifed fto BRG0bMUT t D

ports comuni cate and the second and third ports

[AQ0UNhrig&he h&beptlon doB6h,8ksisRB®h iiBRIpaKd NA), thedirst four-way selector

condi tioning system of the present enbodi nent perforns
vdve (51) and the second four-way selector valve (52) are set to their first positions and

the opening of the motor-operated expansion valve (40) is appropriately controlled. Under
these conditions, refrigerant discharged from the compressor (20) condenses in the outdoor
heat exchanger (21), is reduced in pressure by the motor-operated expansion valve (40),
evaporates while passing through the indoor heat exchanger (22) and the adsorption heat
exchanger (30) in this order, is sucked into and then compressed by the compressor (20).

[0112] During the adsorption action, the outdoor air having taken heat from refrigerant

in the outdoor heat exchanger (21) is discharged to the outside atmosphere while the room
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20 dehum di fication cooling operation and a
hum di ficati on heating operation. [0128]
<Dehum di fi cati on cool i ng opeafi on> The system s
behavi or during the dehum dification cooling operation
is described wth reference to Figure 5. [0129]
During the dehum dification cooling operation, the
aif oooledety thel mdoar head| exehdipe) (22)5isi etwred to theheodnir Berther, in the
posi tion, the opening of the notor-operated expansion
adsatptien (h¢8) exchangep i3 Bp moaitla‘cyn dlamrqon higds aﬁ@rbdtgby the adsorbent to
out door heat exchanger serves as_a condenser. o
depuridiy theston ot ambile Heht oacsAIDEnG pu  iong hecdehumidifcaon
exchanger (30) serves as an evaporator 43 and
isitplpodty Hheaefiigesdnin e rqopp pirj dehppidified bp éh@ﬁdwgptmn heat exchanger
condition and a second node in which the indoor heat
(38X shatugred tp oy rosex ves as an evaporator and the
adsor&tl on heat exchanger (30).is in non- og?rathn%
[0d834i Dugingathe qesﬁ@a%t@m getignt @f rrhowa. inf biesty the Tirst four-way

Eg‘ﬁrg]trg\(eqrfr}nm elalﬂngotbf: sgéqrx]lel %ﬂgrg]g??:g ‘&)gtylafv& ({523 ?«ao@rtheir second

Furthernore, in t

P%Et%{t}jlme P o negééi%ﬂﬂhp n‘§°t°6 Bg?rg{eﬂoeﬁcpap%%vg}vp (40) is appropriately
ofale“}%ﬁa% EJﬁéerf st Congisng i TaEIIY AR B0 HPE bt Commpressor (20
coggsor g(l)gggltlgjgﬁ)x(‘ﬁ? ntgﬁ é’idé %%aﬂd tagc a.!lfmgtgrg(gi) he(? ghe outdoor heat

adsor t exc

CX(C%&E@ Gt Y 48 e B5 sRRHR 0 NP YFhagpion vatve
(4&2 e%&?r th%ﬁr?i%cho rh?f‘taeg‘t"ﬁé}%%} aléhﬂf‘»;éga%erdg : oagnd;tg compressed by

rption heat exchanger (30) takes place.
thf&%lﬁmhﬂ%cﬁg |rst node, as shown in Fi gure 5(A), the

[l]flg ]en0| gfng'?{ﬂ%/ %g%lgégt n(zml))n | the oﬁ!ﬂB ?ﬁgsétﬁieﬁ EQHDm refrigerant

pened con |t|ons

in'thl ﬁtqg&aﬁgat eﬁhﬁﬁ%@ 90 $ desQHﬁrhaftoﬁﬁ%ﬁ%ﬁ{%qtsnﬁg&‘)ere while the room

con enses I n r "heat “exchanger (21

aif/ g?i\;/‘lg@ ?)3) EheWn%Wﬁ@at békcﬁﬁféeﬂ?ﬁﬂr 13%%@ th SR 8. OBurther, in the

, evaporates Int sorption heat

atﬁ BRRAt &xBin %e'r 3316)“ ‘El'&.egdsbfﬂeﬁt adgbiiested %We%ﬁﬁﬁ $roRY refrigerant

conpr essor his case, the fl ow of

aﬂdeﬁfdlﬂﬁ%aﬁgsow&aofr&heth'enﬂﬁefbeﬁﬁ?st a ?lfé@laﬁg‘ﬁie t@ohh dif The moisture
shut off by the first solenoid valve (61). [0132]

desbiftled o) thef dds SptibR R8at éx@ﬁar@b‘lt B09his dischafged toGhé Bi@ille atmosphere
heat fromrefrigerant in

together with the room air.
[0115] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
with reference to Figure 4.
[0116] During the humidification heating operation, the indoor heat exchanger (22)
serves as a condenser and the outdoor heat exchanger (21) serves as an evaporator. Further,

an adsorption action in which the adsorption heat exchanger (30) serves as an evaporator

and a regeneration action in which the adsorption heat exchanger (30) serves as a
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20 outdoor heat exchanger (21) is discharged to the

out si de atnosphere. In the adsorption heat exchanger

(30), noisture in the room ai4o i s adsorbed by the

adsorbent to dehumidify the roomair and the heat of

adsor ption produced during the dehumdification is

taken by the refrigerant. The roomair dehum dified
copgdenshearaderwatedlyoaltemded. exchanger (30) is returned to

the room 25 [0133] In the second node, a regeneration )
[0417]i oFusthermone dadsg the nonidifiation hettmgpwerati®n) outdegeandr is supplied

place. During the second node, as shown in Figure
toRhputdesrchent excharngsr €2Diwhileaioow ginis)suppliedipdhe thdantheas gxchanger

second sol enoi d val v§w§162) i s closed. Under these )
(28band ttheyadsorpiégn heatrexehanger (30)s cdlhwngée pir diwatedeby the indoor heat

conpressor.  (20). condenses_in the outdoor, heat . L
exghatigen §23) {s2aontinugusly supplisd fonths, wewy mehilgythe pir humidified by the

not or - oper at ed expansi.on val ve (40), .evaporates in the

adspiptien heiﬁé‘é?ha@%‘r{gﬂb’ér‘mFlle’)“Fmi%és"é’@]}R‘éB’ {8 {¥PBNd t hen

TP, B e o Bk NS B s
b8 e b B o S 5
S0 T I RO B R )
BB bk NprhREd SRR L schrzed om e
RSB SRR A B LR BB g e
g AR A0 B L6 AR 58 o e
oY B0 ok MhpdTof] AHERRS, 4 bl gup s en
coB RSP by B <R RO, P Cat Ton heati g operat i on

OLESSBRFH e sl G REGRAP 1R ol 8L o g
inftRU5alBY: 1RGt @)&ﬁgﬁggﬁ?i gs ﬁﬁ@ﬁarg&i tohé oﬁ@icf(egh%)nﬁﬁﬁfls‘jwhile the room

position and t r heat “exchanger ) serves as
aiPRe YR’ AL Ghdoor hiat ré%han@elg gZ)’ﬁtis RREnddNtoMHeC ook €Further, in the

adsor ption heat exchanger ~( serves as a condenser

ad@ftioh B@atieﬂeﬁ%ﬁfgep@?,_ R¥EMA Fthe ¢6h alrSis lalsorbed by the adsorbent and
non- operating condition and a second node in which

the heat of adsorption produced during the adsorption is taken by the refrigerant. The room

air dried by the adsorption heat exchanger (30) is discharged to the outside atmosphere.

[0120] During the regeneration action, as shown in Figure 2(B), the first four-way
selector valve (51) is set to the second position, the second four-way selector valve (52) is
set to the first position, and the opening of the motor-operated expansion valve (40) is
appropriately controlled. Under these conditions, refrigerant discharged from the
compressor (20) condenses while passing through the adsorption heat exchanger (30) and
the indoor heat exchanger (22) in this order, is reduced in pressure by the motor-operated

expansion valve (40), evaporates in the outdoor heat exchanger (21), is sucked into and
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20 the indoor heat exchanger (22) serves as a
condenser and the adsorption heat exchanger (30) is
i n non-operating condition ard repeatedly alternated.
[0137] Furthernore, during the hum dification heating
operation, outdoor air is supplied to the outdoor
heat exchanger (21). In the humdification heating
thepeorapriesaed by domcamnpressor (2Mppl i ed to only the
adsorption heat exchanger (30) during the first node
[0BR1] s Dping dhe regemmatingt detipmahe gutdon divhaviegrelenged henyée refrigerant
(30) and the indoor heat exchanger (22) during the
ingbe pydordipet exphanger (B iadischargechiy theoywifleratmotiilsre Waile the room
.adsorption heat exchanger (30). . and the air hawngF
aif Aejed byhihs Ligroqrhaeat [FaBRANER M2) if TRBIRsSY to the) T urther, in the

alternately supplied to the 45 . room [O0l138]. In the
adsprplpn Rafeexchangsy &30 e yisokent 5rf°5?ﬂer§t% b&d’%‘f“ﬁﬁ figm refrigerant

S 0B (0 S e B b e rom
RS9 e BRI SRS IR R
ol R IBIGRE 155 Tl

3 BB BB B 0 s
S8 B8 00 kD 67 zosﬁﬁqmbef SRRl e s
w0 SRR byl R e S il o
ht{nﬂﬂifﬁ%?rggéa}t% a]Fe? glltn gle%fﬁfgb%?terﬁbro ithé; ];Fﬂéeg%'iﬂ%@r?xkndlscharged
ﬂ‘?g r)ﬁé nol s r e [ gelaeigljcg)tr E)J{g)@?%fn&?% tﬂ@(#il E&gté(r)ﬁ? eatg)g%lr anger (30).
R g ST WA SO B ki
heﬁgéﬁhﬁﬁ%&rta Eﬁ:]aﬁn]?z’é f‘ﬂ&eﬁeaﬁgg)of éﬁe éan g&?%é’xﬁzﬁ@s it possible to

room e secon sorption
su?ﬁ:&élﬁﬁr ﬁl@fea§é1ﬁle Q%Bér@ﬁﬁé’@f e %HS&B&Q%QQﬁer@ﬁ’)pbnsu}@&%%egenerauon
place.” During the second as shown i n Figure

ofthBldsolitegt.fi rst sol enoi d vaI ve (61) is opened and the
second sol enoid valve (62) is closed. Under these

[0¢23]di kkBABodingdnt B @etRMhverdiosshar ged from the
conpressor (20) condenses in the indoor heat exchanger

(22) Enibodini@f 3T dhnd prefin ifehtorPy deb@ibeB! Ah af@haiieding system of
expansi on val ve (40), evaporates in the outdoor
the present embodiment varies in the configuration of the refrigerant circuit (10) from the
air conditioning system of Embodiment 1.
[0124] As shown in Figures 3 and 4, the refrigerant circuit (10) is provided with a single
compressor (20), a single motor-operated expansion valve (40), a single four-way selector
valve (50) and two solenoid valves (61, 62). Further, the refrigerant circuit (10) is provided
with a single outdoor heat exchanger (21), a single indoor heat exchanger (22} and a single

adsorption heat exchanger (30). In this refrigerant circuit (10), the outdoor heat exchanger

(21) constitutes a heat-source side heat exchanger while the indoor heat exchanger (22) and
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20 heat exchanger (21), is sucked into and then
conpressed by the conpressor (20). In this case, the
flow of refrigerant into the 4dsorption heat exchanger
(30) is shut off by the second solenoid valve (62).
[0141] During the second node, the outdoor air having
taken heat fromrefrigerant in the outdoor heat

thexaddvapigmr hdaP dychiangeti(3ehamgtitutet wilizhtorosite hes cathrgpiseTle outdoor
while the roomair 25 heated by the indoor heat

heak etvhagger (2D2theiisdooe heatreschanger (38) amwbibe afisorptien heat exchanger (30)
adsorption heat exchanger (30), the roomair cones

are eonfigued todie the same aethestsiormebadimentthat noi sture in
the roomair is adsorbed by the adsorbent. The rqom

[0425] drs deschiptiomés Eivestto e sepigusationeaf thegref @&%ﬁarrg@.ult (10). The
(31) is discharged to the outside atnosphere. 42]

conppiresser 20)fs eompgetedehits disphases sifep the ﬁTPFeP%T %%@ﬁtfour way selector
enbodi nent, the sane effects as obtalned t he gbove

vatyip () rasdtcopnedied Bleith BEGioRcside to thg1seagnd <9é°| the fQurgvay selector
of the Invention" Enbodjnent 4 of the

valys, ) ofn ithe d@@égqf%d cirgyit {1P) ,c%dpmdg f&fagfgﬁpgaﬁggr (21), the
the present enhodi

mEE-opeTFSdg BHPAREIOR VARG @\62 1 ? Sﬁr?fg%élgrf% SRl and 1 ndoor eat
e»cﬁe”u%eé GERLE citnend i his PETTI R dh efﬁiffiwﬁac?r'?%e four-way
ot 5 0 P A FORRE 19 48 ° b ond b
RSty ﬁ@é.aaaéﬂw'iﬁ e RS T
@%Qﬁ" Etf”ﬁf(”%%])‘ F\D?(’éeorpg cF’f @B?l g% (4ﬁr%£(?out ﬁ;t (s§ljen01d valve
AT PR Fh AT ;{tSLSSSZEEﬁB adsor pt .S'oﬂehZZ?t

[(ﬁzgg %%ri%ul(-%y s%l%): 0 gilraﬁ;e' @gigw ]+és éé?lna %'ir%ep DT o%a position

xchangers I'm o two a

8 t fgﬁeg r?uﬁn?cll th%zﬁrtsﬁe rgﬁﬂi\’ &%dcorﬂﬁmﬂfchﬂe tﬂs@ econd and

Si angers In erant circult

G R .
th%ﬁg%tgﬁmﬁ fo&&[l‘}f)dr%“(fl fftmad) %@ ahd'Be$860RdBRd KRIRPForts communicate.

escription is given to the

Hﬁglﬁi Q%Eérh%haf’fseﬁ%rr—ef rigerant circuit (10). The

The air conditioning system of the present embodiment performs a

dehumidification cooling operation and a humidification heating operation.
[0128] <Dehumidification cooling operation>

The system’s behavior during the dehumidification cooling operation is described
with reference to Figure 5.
[0129] During the dehumidification cooling operation, the four-way selector valve (50)
is set to the first position, the opening of the motor-operated expansion valve (40) is
appropriately controlled and the outdoor heat exchanger (21) serves as a condenser.

Further, a first mode in which the adsorption heat exchanger (30) serves as an evaporator
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20 conpressor (20) is connected at its discharge side
to the first port of the first four-way selector
val ve (51) and connected at i43 suction side to the
second port of the first four-way selector valve
(51). The first four-way selector valve (51) is
connected at its third port to the first port of the
arslethe ndddarureatveychsegar 22) isvial non-¢ePting eontliftmnoandda esecond mode in
heat exchanger (21) and connected at its fourth port
whishtthe isdmoorftap exchangert (23) sevonds faouwvaperptos gindctheradsgrption heat
valve (52). In the refrigerant circuit (10), the first
emlmgepfﬂbms inewn-apecitimggendifion pre repratedipelrnaspdr at ed
ansi on valve (40) and the second adsorption heat
[0é§ hadigeherogey, dvwng the glehwvanidifications cenlingr operatien,heutdoor air is
third to fourth port of the second four-way sel ector
suppli¢dtagthe opsiwpr heay pshanger(24). Fytheguere,iiythe ér-‘lwuéiﬁcatwn cooling
val ve (51) switches between a first position
ORsEATian; ENPNE A5 iR SYRPlied 4o palyAhe pdsagptiem aﬁéxehaflg%r @Hh during the first

e (55¢ GUPRAAS, EnthOU o OSBRI T PROTBRERTa D<At the indoor heat
°"ﬁg%“% r B iR Beaitrord omot oRrile: Hr HVM hessed through th
EEmBer oy Zw@mwz)@g% 08 e haEe BSd Sprough i foor hea
ol 0 Sh A B SRt S o and e 2‘328%
[033§l|t b R e’ A RdRarBRGS g?trl‘cg}] § ASoRSh el ieBanger (30)
P, SRS BP0 e
clgﬁaa&}d n%le SI{)B daggien%%’] %l% ﬁ&r}]q ofigf?ede @n(agr ﬁﬂ? B&r?cﬁt%}{s refrigerant

s a cation coo

dlgcga%%}l ﬁ&lhum ll’égs?ﬂ L(ﬁactoh éhs@se it lt]‘ﬂeg &Eg&aﬁia?%ﬁmhanger (21), is

I Ca n COO op era I on>

A AL AL S e o
ac{sﬁéﬁ’ﬂ] thW our %\E\g@@gqf‘ Hicfkd | hﬁ@ e{é Q%bf&séﬂﬁﬁf @b 'celﬁlgressor (20).

I'rst ector va Is set” t

AR i bR R SErgp8 S s oy
filsP& 1§98 e hgqt exchanger (21) serves as a condenser.

[0132] During the first mode, the outdoor air having taken heat from refrigerant in the
outdoor heat exchanger (21) is discharged to the outside atmosphere. In the adsorption heat
exchanger (30), moisture in the room air is adsorbed by the adsorbent to dehumidify the
room air and the heat of adsorption produced during the dehumidification is taken by the
refrigerant. The room air dehumidified by the adsorption heat exchanger (30) is returned to
the room.

[0133] In the second mode, a regeneration action for the adsorption heat exchanger (30)

takes place. During the second mode, as shown in Figure 5(B), the first solenoid valve (61)

is opened and the second solenoid valve (62) is closed. Under these conditions, refrigerant
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20 Further, a first node in which the first adsorption
heat exchanger (31) serves as a condenser and the
second adsorption heat exchamrger (32) serves as an
evaporator and a second node in which the second
adsor pti on heat exchanger (32) serves as a condenser
and the first adsorption heat exchanger (31) serves as )
disehargsdafsemathe rcompeesserp 64 ecnghdensey ire thenpetdoorbeqt exshgnger (21), is
Furt hernore, during the dehum difjcation cooling . _
regpradaini poessursUhydbie rmetpr-opesated gxppansion Yabve (A8).qlyeperates in the indoor
heat exchanger (21) and roomair is supplied to the .
heat exghagger @b dn queksd duiepanddhem spmpresisddhy e coppressgp{20). In this
Then, the air _ having passed through the first_ 48
caserste flavo of Hefieesnt nta Jhe aémtl%ge%trﬁécwehm)rﬂﬁ shut off by the
passed through the second adsorption heat exchanger
secand solenoidivalks (%el y supplied to the room [0151] In

[Otég‘g]o]; :qu%%lﬁqﬁg%cogf;(%}% %,gtg{: gltlt{dggn_r) zﬁé]}z&y?tgggag%%&?aglﬁ%coigﬁlsetfﬁgcrant in the
o e 2t R R SRL e DSRl U FRBREE e rom i
coplR B Pie et Seaf bedopiet RaF Errefiset o oo B itcagzorpion heat

BTS00 P e AL A e P s o comc
el S RURDRRF: (Ao AR g s A SFRL B o
e e
iR eckss | o and hen corpressed by the
BB palfar om el geran 1 the

out siele s?h?glif fagﬁa%iorl &hﬂd@?thfeic}{euz%itrigggﬁ’&rpb'b&ﬁ]g bg@htion is described

exchange noi sture-i s fromthe

whASAEREN 1o \ale®,. Py refrigerant and the desorbed
noisture 1s applied to the air. The noi sture desorbed

[0136M heink the huASERERIdnHealiBy BE@htiG tHARERIwWAySskleckdt valve (S0) is

di scharged to the outside atnosphere together with the

seft 39 The@bdcond PositibE 288 RO duRSOREH: eRBhaM@ar (2 GBARYAE an evaporator.
(32), noisture in the roomair is adsorbed by the

Falfes! D8Rt mbBe HEWHIEh @hd adsbipBion BeAN eRERangBO(30MSerb@ads a0fondenser and

adsor ption produced during the dehumdification is
thie a®Sor Bitatt dXQhdrpef (X298 nonlHiferitipnecaiditiofiedndnd sbcbn® ehddy in which

the second adsorption heat exchanger (32) is returned

the dnddt@ He@P&Rchanger (22) serves as a condenser and the adsorption heat exchanger
(30) is in non-operating condition are repeatedly alternated.

[0137] Furthermore, during the humidification heating operation, outdoor air is supplied
to the outdoor heat exchanger (21). In the humidification heating operation, room air is
supplied to only the adsorption heat exchanger (30) during the first mode but supplied to
both the adsorption heat exchanger (30) and the indoor heat exchanger (22) during the
second mode. Then, the air having passed through the adsorption heat exchanger (30) and

the air having passed through the indoor heat exchanger (22) are alternately supplied to the
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20 [0153] Furthernore, the first node is continued
over a predeterm ned period of tinme also after the
adsorbent of the first adsorptsion heat exchanger (31)
Is saturated. Since, in this case, no heat of
adsorption is produced in the first adsorption heat
exchanger (31), the roomair is cooled by the first
roggisor pt i on heat exchanger (31) and the cool ed roomair
is returned to the room 25 [0154] In the second
[0k38]e, Imtheafiesb mprdeon regenirstion @ctiom orf the adserption heatorxchanger (30)
heat exchanger (31) and a regeneration action for the )
takesqdang- Buniog fhei finst mede, a8 shovam geFispe26(Addhe firstsalengid valve (61) is
take place. During the second node, as shown in Figure
clgses)andtthe sewad heleneidr valgs (623 i epened4 Ynderathgse cogmljtigng, refrigerant
Sset to the second position. Under these canditions .
digchprged drom theireraprsrs9e 28 ronfenspe i thedsemtipn hiogf)exchanger (30), is
ondenses whil e passing through the out r heat
reduced gﬁ FEsSSYro Py tlaq]pgwtqrﬁ)g)e@éqgoﬁ%a%%yﬂy? gtﬁﬁh@giporates in the outdoor

heg§ %‘Q@Q&%&g&iﬁ 21% iﬂg“kgn t{l] iét%o %&agﬁg} %ﬁ?mﬁégg‘égi‘(jm%?P%E%?Sg‘éére(zo). In this

case) 2he TV Bf EelrRHant 1 the OOHL R GRFBETS 2 Bl off by the firs
20). [0155] Duri h d mode. th

50%&?3%6}5 ). ] During the second node, the

‘havi ng taken heat fromrefrigerant in the
OF 7 Pl e BREPRRE foel oc R FETARER b Al potrigerant in the
oY 7l S R0 By g i e
exsfiles? T R Rb"R OGS ot kel tiy ponied by refgorant and the
OSBRI 6o BB AR RBSLES e gosorin
T e Rty o T gor ant and L he
[oge or Egglegﬂggérﬁﬁgdigggaggéﬁgggn bQidnfor #ed adso@ﬁn"ﬁé'h@éﬂaﬁager (30)

sorption heat exchanger

ta%mé%f;?lqaéesD%ﬁ% har s@&%d} r%o?% &8s sipHinds it BB R RES frst 9&@15(2& Kralve (61)

the roomair. 156] Furthérnore, the secon
is gP&?ed' AR §dcBHE SoIBNGE valve(EFIEE Rload AhdRE tHessl c&{diﬁdﬁ{&e refrigerant

so after the adsorbent of the second adsorption heat

di§onaRRl 86m (B8) conthrédbt! () ecbndhses §n thé® indddr heaPSRehafifer (22), is
heat™ of adsorption is produced in the second

redélRa iR pkfurd %?tth@ﬁﬁt@ftg)@faté@&)pansiéﬁ ©alk® Q40)2évapbsates in the outdoor
cool ed by the second adsorption heat exchanger (32)

he@h exdhifgd Q21 £ Gs ERRBA ietbrant ShérLEathRskell Byt the coaPssor (20). In this
case, the flow of refrigerant into the adsorption heat exchanger (30) is shut off by the
second solenoid valve (62).

[0141] During the second mode, the outdoor air having taken heat from refrigerant in the
outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
heated by the indoor heat exchanger (22) is returned to the room. In the adsorption heat

exchanger (30), the room air comes into contact with the adsorbent so that moisture in the

room air is adsorbed by the adsorbent. The room air dried by the first adsorption heat
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20 [0157] <Hum dification heating operation> The
system s behavi or during the humdification heating
operation is described wth gseference to Figure 8.
[0158] During the humidification heating operation,
the first four-way selector valve (51) is set to the
second position, the opening of the notor-operated
exebges () isvdikcharged @) the2mtside atpsplgre.at el y control | ed
and the outdoor heat exchanger (21) serves as an
[0242ipor Effocts oFEntblodimena3f i r st node in which the first
adsor pti on heat exchanger (31) serves as a condenser
and tleeordgoodhe geasentt énorodmment, thectamegeffec{saa) obtaingd by the above
as an evaporator and a 50 second node in which the
Embedmgntiticar st ohdeinebat exchanger (32) serves as a
condenser and the first adsorption heat exchanger
[0143)) §éEv@§¢@§maﬁOéﬂﬁﬂbvaﬂﬁm>are repeat edl y
al t er nat ed. 0152&%Furthernnre during the
hum Bibiodimend 4 afdhe presend puientionis desertbgdofin airrcoméltlomng system of
upplied 5 to the outdoor heat exchanger and
th¢ SEAsERL ambodineny plarieg it Gecpafigyraiien afn@leg@%kgﬁ@nt circuit (10) from the
adsor pti on heat exchangers (31, 32). Then, the air
aiEeRndiiPNIRg SyRiem fdérsbodimgnt bxchanger ( 22) i s
continuously supplied to the room

[0ddHuni dishwa ibyiguFes 7 andsh, %@@?Wﬁlr% ")é%‘ii?é{ff’&QrW“h a single
he .air dehunidified by, the se dsor.pti on
qﬂ?a%%ssg&gﬁiﬁgwglemwr-av?atsﬂ Expaionr G AR Pad B tRiravay selector
v ‘@S%h%r Rifen e ot 38@%5%; %%queﬂﬂﬁbhstmeﬁgﬁi s Sipgie outdoor hear
o B p ATSREBIS Sl St B8, AR g it 10,
b 5t P T I PR R s IRaC M aer whie e
il Bl Srea%fa'fJ AT B A8 sé%eo?s(?'zo?ii SRR ey side hea
exch&n ers? %‘h@{ Wgﬁls h?[ﬂ& tl?@(t%&tb ?(ggf:pn()ﬁ ]nl:at éx%hﬁn%gﬁcé?ﬂw a]ﬂ;:3 provided

pressure opera expansi on v

as] ‘?1%’5 I 83 l\é@t FJ? e?-é ﬂ)gthE? gg‘gﬂ@f‘ﬁ%ﬁ@ﬁoor plﬁz r{t embodiment.

Sorp I 'on exc anger _
RSO Bl 8 of 5 oS B0, 0 v
cofnﬁgﬁtted TPHE theBfne QY HERO §n Binbodifiénl'p, T € €ased heat to

erant in the outdoor heat exchanger (21) is

[ﬂg@‘:hﬁr g@s@nﬁfi’oﬂ egiouh 36 dfe BOAREPRRMCO! tHe fefifyekdrt Rhircuit (10). The

or pt
compressor (20) is connected at its discharge side to the first port of the first four-way

selector valve (51) and connected at its suction side to the second port of the first four-way
selector valve (51). The first four-way selector valve (51) is connected at its third port to
the first port of the second four-way selector valve (52) via the outdoor heat exchanger
(21) and connected at its fourth port to the second port of the second four-way selector
valve (52). In the refrigerant circuit (10), the first adsorption heat exchanger (31), the
motor-operated expansion valve (40) and the second adsorption heat exchanger (32) are

arranged in this order from the third to fourth port of the second four-way selector valve
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20 heat exchanger (31), noisture is desorbed fromthe
adsor bent heated by refrigerant and the desorbed
noi sture is applied to the aig7. The roomair
hum di fied by the first adsorption heat exchanger
(31) is returned to the room In the second adsorption
heat exchanger (32), noisture in the roomair is
(53ylsor bed by the adsorbent to dehum dify the roomair
and the heat of adsorption produced during the
[0d4éjuniTHe f firsatfowrways stleken vavet (fl) r efitdhge reetweenThefi@b position (a
roomair dried by the second adsorption heat exchanger
pdsBin shewdiis Fligure @)int which ¢heofitss antbthirgdtposts woemauni§adg & the second
Furthernore, the first node is continued over a = _
andr fougth gromis resdnipenicaiel apd a $ecendipesitisn (a posision tshewn in Figure 8) in
regeneration of the first adsorption heat exchanger .
whiigh he frst andpfourth portsicammuniaate andi the second and thigsd partre@mmunicate.
is desorbed fromthe first adsorption heat exchanger
On 3hg otharehandoithe a¢oond sfonewek delpptor Healve () witcheptoesyeen a first
heat exchanger (31) and the heated roomajr is ‘
pasisiony (aeppsition shesvry BoRigurss| WAy Ind | §(BPnia whichthe fissteandyfhird ports
adsorption action for the first adsorption heat ..
cosykppripyerand the)segond and dowrfie parts SAMEMIGHE ABd & pgeond position (a

e e e o R PSR AR el
e e RGN
108§ e AUBERRTHIEERERd adsor pti on heat . exchanger

(32) b S0 o S SRR Sorme
TR eado DB pbrtgist R MR ob P et o
(0185 s PR ARG CRER B RREme, ne out door ai - havi ng

rel eﬁgg}rsr%%’g&s)ﬁefﬁg\r:igl; @é‘%‘g glngleilo i ficatRi! | ggﬁg Iaﬁé}tation is described

exchang e out's

- e first adsorption 15 heat exchanger
W?@ %}gﬁﬁger % Flélﬂ'ehh

ISture’inh the roomair is adsorbed by the

Rr bt AR ey —
PR B 48 i SR AT
aptgX RS Tx%’gglé'@ SBEShE - outdbok hﬁ:aﬁ %‘igg&*lgad glr;f) Piertdy Beal condenser.

anger , holsture 1s esor bed™fr t he

FEHRE! Dokt Resdeeh Wélic{hgft}{ei Gt BdisoMin LAt AR8RINREH (31) serves as a

nol sture 1s applie
condenser and the second adsorption heat exchanger (32) serves as an evaporator and a

second mode in which the second adsorption heat exchanger (32) serves as a condenser
and the first adsorption heat exchanger (31) serves as an evaporator are repeatedly
alternated.

[0150) Furthermore, during the dehumidification cooling operation, outdoor air is
supplied to the outdoor heat exchanger (21) and room air is supplied to the first and second

adsorption heat exchangers (31, 32). Then, the air having passed through the first
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20 the air. The roomair humdified by the second
adsor pti on heat exchanger (32) is returned to the
room [0165] Furthernore, the4gsecond node i s continued
over a predetermned period of time also after the
regeneration of the second adsorption heat exchanger
(32) is conpleted. Since, in this case, no noisture
adsgrpties debteekchanger t(AE) awlthedinbiaongpassed eatgle tehsseged adsorption
(32), 25 the roomair is heated by the second
heatisxohpuges (3D eue akorndtelyguppl{@2p thempomhe heat ed room
air is returned to the room [0166] -Effects of
[0fHo o Imrilie first SpodeAs gegatieragion actipe forr thedlinst adroontiosehrat exchanger
the follow ng effect can be obtained in addition to
(3t hand:an adsospta adtieafonthetseeonshadserntion dwhihesphanger (32) concurrently
Specifically, in the present _enbodinent, an
take| placht Peringthe fgat mede, (s shewn im &iguge 764k dhgsqcend faugtway selector
xchangers (31, 32 and a regeneration action for_ the

VaSther) eSo%réds(a rﬂémﬁrs;/)pe%iken-dﬂ%t%. eppepediprs, refigerant Atycliasged from
thftg Eg@g@%c{e‘ﬁgw&g% glglﬂﬁ Zgg%sri]rfg(. b0 gfa/é glgtﬂggrgl%eag e).{changer (21) and
o S o SRR 358 G, S AP, e by e
m?@%—%}ﬁ%ﬁ@se%g%ﬁr;g@%g (mﬁ?\r&g(@@eﬁﬁgltﬁehs&%g Iagseo§'pt?on heat exchanger
t - lled air..tq, th 167

CoETRERR LR SRS BT s o e

OS5 D60 b b, SR o %8 BB R g i
o8 S AR D058 B Moosf g N sorion

0 Ei g . L

e e b 35 S BT s e
S RIRG SUpBIPRSS g iSpcbie 808 o e isoion
hAERAR TS Uk el g4 S GUASEIAL ByBE Al Be rom s 1
B A RO P bbbt B g s o B I adsorbed by the
ad@biBRht ROUEHIFIAIFT hd'P60m £X GHA TR he i Eds%]ﬁioﬁ' ﬁr%ﬁu&tﬂdduring the

second adsorption heat exchangers (31, 3 constitute
de{ﬂtﬁfnlidiﬁéétioﬁnissth% bpake ffRPEARC The foBmOAiR Feh¥fBidified B9 the second

e two adsorption heat exchangers

adsorption heat exchanger (32) is returned to the room.

[0153] Furthermore, the first mode is continued over a predetermined period of time also
after the adsorbent of the first adsorption heat exchanger (31) is saturated. Since, in this
case, no heat of adsorption is produced in the first adsorption heat exchanger (31), the
room air is cooled by the first adsorption heat exchanger (31) and the cooled room air is
returned to the room.

[0154] In the second mode, an adsorption action for the first adsorption heat exchanger

(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently

take place. During the second mode, as shown in Figure 7(B), the second four-way selector
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20 (31, 32) are provided as utilization side heat

exchangers in the refrigerant circuit (10) in the

present enbodi nent. The outdo@y heat exchanger (21)

and each of the adsorption heat exchangers (31, 32)

are configured to be the sane as those in Enbodi nent

1. [0169] A description is given to the configuration

valive (3@ is sdtrto thersacdndgiositiont Undd thesE leenditi omsp refsgenant( difdharged from
is connected at its discharge side to the first port

thoef canpredsou (200 ayndeabascvinite pAaSing slroegh 8@)outduar beatrexchanger (21) and
at its suction side to the second port of the four-way
theesesondrdsaaptien hsD) exchangehé32)efr thige peder, isineduded ip1pessure by the
the first adsorption heat exchanger (31), the first
mpsereepegied expadsion yalve (4N, evaporatesan fhe firyadsotption heaegehanger (31),
~exchanger (21), the second 53 notor-operated
isuglersinghangdthoecqmpressgA pytheecoseptessgr @83or pt i on heat

exchanger (32) are arranged in this order fromthe_ ,
[93551 0 Reringiie secopdmpodss therputdast pir paying éaken dispt fygm yefrigerant in the
(50). 0170] The four-way sel ector valve (50) ,
ogwomrég exchangss (2D is disshargertorthe ﬁufeaieaggﬁnilsw- Inthsfjgst adsorption

Rt e s
B SRt ARt SR b RS
B S BT EB  S SEA o
e e, oot LA R ST PSSO L3b PTG B dr AL POty s desorbed
R P FE RGO BT R AR s AL Ty i goplied to the air
MRS S e
U8 1y 0L 15 o 0, L

IBE3) | Rl e bR BER, coRHAGANGRE sl et SRINE PR of time
agﬁ %@Hérﬁﬁlie %ﬁs&ﬁ%{t ggmg&ﬁf acﬁgli%ioﬁ %%%te&cﬁzﬁlg?lég?? ROSRREfed. Since, in

€ secon sorption exchanger serves

1S c48, ﬁ% g@&roéftaﬂﬁo 16h & prﬁ%nﬁéaéﬂqn W&chﬁﬁ miogﬂs?ioﬁmr}?eat exchanger (32),

second adsorption’ heat 'exchanger (32) serves as a

tl‘{egf%?ﬁpﬁ? is ool b heldebSid ARSiBh IHRA B{%ﬂﬁnﬁ% e3HNA8 the cooled room

serves as dn evaporator "are repeate
air is returned to the room.

[0157] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
with reference to Figure 8.
[0158] During the humidification heating operation, the first four-way selector valve
(51) is set to the second position, the opening of the motor-operated expansion valve (40)
is appropriately controlled and the outdoor heat exchanger (21) serves as an evaporator.
Further, a first mode in which the first adsorption heat exchanger (31) serves as a

condenser and the second adsorption heat exchanger (32) serves as an evaporator and a
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20 alternated. [0174] Furthernore, during the
dehum di fication cooling operation, outdoor air is

supplied to the outdoor heat sxchanger (21) and room

air is supplied to the first and second adsorption

heat exchangers (31, 32). Then, the air having passed

through the first adsorption heat exchanger (31) and

sédoad anodehmvwhigh ths sembnt adeergtion heatsexchangen X)) rsetvesras a condenser
25 heat exchanger (32) are alternately supplied to the

andahe firstl ad3orptront heatf exchangend@]1) serveg easeamtavaporaor | ap repeatedly
for the first adsorption heat exchanger (31) and an
aligrmatedt i on action for the second adsorption heat

exchanger (32) concurrently 54 take place. During the ,
(03598 rmere, dirdgithe rhumléﬁp@@(lmﬁtmg RBETARN, Opkdpor air is supplied
sel ector val ve 50) is set to the first position, the

tg ith%pumpbmap@ﬁc&@wre@éhﬁgd dROMafiy ds (suppligds ta; ghe figstand second
full = open position and the opening of the.s

d
afgswptiondisar excbangspetls Sbh Ther vhe ginggoledby glﬁgp‘%&? Elﬁ%tequhanger (22)
G PIPAPYY SHRRf Relns FoRpPEUS SHe Bl o REBIGRG B th:fre adsorption

BRSSP i e AR AP cchanger 0
orqer, i.S rﬁﬂu ed.in pressure by the second
A R '&8@9(6"31{9&% val ve (42), evaporates in the

0T o 8 30 BB o 7 555 by bl Cncanar
RSy b B B S B A 1) concurenty
SRR s ARBTR S5 Y3, B8 v sl
SR TP 4RSS AEPAR RO B om
A RLE GBS 3 AR BB o1 i e

pPidbib g? g@rfsﬁﬁ%ﬁﬂ: %%Faﬁ%dg%%ﬁﬁﬁ n Wi (‘fz)g,%v,@i)&mteh Qvlfif%%la?]sirtl%iéhrough the

secon orpti excnanger noi sture

s{::ﬁ)‘ﬂmaﬁécfrﬂ)fi&l A% gﬁﬁﬁggnﬁbi%fd]tﬁe getagsat eﬁc‘ﬁgﬁ%ﬁg gﬁ)qh ftMis order, is

e roomalr an eat” of adsorption pro

s ehri‘ﬂotaﬁﬁtheg_?_:ﬁg{ﬂr&héd Gﬁfhkgﬁnip&sﬁﬁltm. by the

refrigerant. roomdlr dehum difi€ed by the second

[P Hbﬁ&gg]hﬁaﬁrs?ﬁféﬁé‘,ntﬁg loufd®é? air habRigUeREsd! Ibat ﬂ_?refriéerant in the
room [01

] Furthernore, the first node is continue

QMBbr Rea ELARKESTR NAY dRChArQEH & the bIRidR|aBRosphbfce In thfirst adsorption
0adsorrbent of %ﬁgupieirst aé(ljrgorption hteat exé%anger (31) P

hest exahdhigad @), nPbiS&is isidesdrBéd from the adsorbent heated by refrigerant and the

desorbed moisture is applied to the air. The room air humidified by the first adsorption heat
exchanger (31) is returned to the room. In the second adsorption heat exchanger (32),
moisture in the room air is adsorbed by the adsorbent to dehumidify the room air and the
heat of adsorption produced during the dehumidification is taken by the refrigerant. The
room air dried by the second adsorption heat exchanger (32) is discharged to the outside
atmosphere. |

[0162] Furthermore, the first mode is continued over a predetermined period of time also
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20 case, no heat of adsorption is produced in the fast

adsor pti on heat exchanger (31), the roomair is cooled

by the first adsorption heat gexchanger (31) and the

cooled roomair is returned to the room [0178] In

the second node, an adsorption action for the first

adsor pti on heat exchanger (31) and a regeneration
afigrtthe megeperating of dbo ficst adswrppon beatfexabangec (RN de cofPRYed. Since, in
concurrently 25 take place. During the second node,
thisscasp.ohmoistuee deudesogieB)from e firsti pdseenytioneheat txahangdry(d1), the room
(50) is set to the second position, the opening of the
alf 5 hgateddryghe &gy adsasptiendreh sxehangex|(§1) andahy heased room air is returned
appropriately controlled and the second notor - oper at ed
“@ﬁ%ﬂﬁ%%on valve (42) is set 55 to a full open

ition. Under these conditions, refrigerant
["383 hdR ngSGF?'EfHF{OHé PoMsPIPEien actigr by the Hisxs ddearptign heat exchanger

ssing through the second adsorption heat exchanger
(3354 Aeespratiop arimbior lembecand Adsomrion hen) cxqhangsrd32) concurrently

rder, .1s.reduced in pressure hy the first
‘AE%P@F@M*EH SecoRp ANSIE At sharpdn Figrye S@)cthe seqosd fpyr-way selector
tion .heat_ e anger . sucke

the first ad 31), i d
i 6D 5 5%30 bt Frt g el fhesh o Hﬁ?z%gé jeerappylischarged from
e SRt Fu roBe artone pdbsiBs b beed g g D). W reduced i

L TR
oo BB B PR A S s o
SRR MBSO SN esllon 15,

OB P e SR AE o BT e stz o
L R LT RO N —
P GBS 0 BenPll s BBR YRS iy
a1 PSS BEUEHIT AL s cen b
DS RIITR o PR U OSCEh o lBgerl19s aicrc

to @K€ RARIRS afnddbhére. BRI RHd 23sBDBon I Heat EQ&I%nE&SQZ),nH:oisme is

heat of adsorption is produced In the secon

desotbed fbinOhe RERIrba HORBEBY réBidbrant AitPthe QRIBEA is appli
cool ed by the second adsgr pf?li%orﬁanheat exchanger O?S?t,[g)e is applied to

theasiel THeerooAAie Bufmfified BY the RchRf AsBRfioh hehh&ch@Fr (32) is returned

to the room.

[0165] Furthermore, the second mode is continued over a predetermined period of time
also after the regeneration of the second adsorption heat exchanger (32) is completed.
Since, in this case, no moisture is desorbed from the second adsorption heat exchanger (32},
the room air is heated by the second adsorption heat exchanger (32) and the heated room
air 1s returned to the room,

[0166] - Effects of Embodiment 4-
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20 [0181] <Humi dification heating operation> The
system s behavi or during the humdification hearing
operation is described wth geference to Figure 10.
[0182] During the humidification heating operation,
the four-way selector valve (50) is set to the first
position and the outdoor heat exchanger (21) serves as
an evagordihgro the prdsent erabodimefd, rthe folbabeing refidet chn theeobtained in
first adsorption heat exchanger (31) serves as a
additide e dhe effictts bataimed dydhadbovepEmbndineat 1eSpéraficpdly, in the present
(32) serves as an evaporator and a second node in
embpdimenh ensaslsomtion dstaerpfar ome lod dire by daogeion(182ay exchangas (31, 32)
as a condenser S6 and the first adsorption heat
apd 8 Inegeyeration agtiondloy the atkerpenewrgnty aaksr plagee Thetgéare.cagcqrding to the
alternated. [0183] Furthernore, during the
prﬂaentcﬁmhoelawrtsnthn authavinedseeditheongh dhe %@ﬂ)t@p rheptsexchanger (31, 32)

lied to the outdoor heat exchanger (21) and _room
“Ei’- eﬂsfog@rpwoaw%acﬂﬁ@ of thesadsespiion degrrrchangse &Yy 321 syiended for a
heat exchangers (31, 32). Then, the air vi ng passed
TARRPEIALPN BREOH iif SPRliRdo Foptﬂileo O vhishe REMY, g@ﬁ g Fpntighys supply of
the air haV|n assed throu WW t he second adsorption

m? %

hH@%ﬂlty&P@ﬁ%mB g9nteglled é}rtt 8%y supplied to the

BT e HbddimEnt bt BN B Soxananaor - (31 and oy
jeptigs s B eﬂwfs %F?Stgﬁt?m‘sf’g 08 & dsob?%éé’ﬁ%ﬁ?f?da@%iﬂ% system of
e rgeenf o m@%l@&ﬂf B ff%"fa#s‘l#f she RfigRHftsARit (10) from the

the fi.rst Lar 5 operat ed expansi on val ve
al(rffffl)’&lﬁ m%ﬁ%ﬁigﬂrofgf@logo drolled and the second

(RSP R EhANET, BRARSHA @%ﬁe (ke St 1) provided with o

open pOSI ese Co 1 ons,

S SR oA AT SO S0, Pyt o e
£ AR ALY 395 Yhue *‘%JP%PE%&@# cfu 6z BRRIEEn o single
oﬁ Sop%%é’toei gé . ﬁﬁcﬁﬂ“% 3£2c%3)pnﬂﬂdhéa*ﬂeex§ﬁ&{§%?s (31, 32). In this

sorptlon anger 'n this or

e?i‘l%ﬁﬁ’t difthfR (1@3 the! Jﬁﬂ%&%%ﬁﬁﬁ%ﬁp&w REn GRS § BeMLsource side heat

[ 0185] ring t he outdoor air
eXAMhEG &ﬁll@%ﬁ@cﬁrgﬁﬁﬁd ts@cdrfaf Edsﬁgft Uhéd? &ddBangRpd ¢POT32) constitute

heat ™ exchanger I's dischar to the outside

uBli7RPR R Ieheat Exéﬂﬂﬁgéré.rﬁtotﬁéﬁ%lﬁii dHly the two adsorption heat exchangers
(31, 32) are provided as utilization side heat exchangers in the refrigerant circuit (10) in the
present embodiment. The outdoor heat exchanger (21) and each of the adsorption heat
exchangers (31, 32) are configured to be the same as those in Embodiment 1.

[0169] A description is given to the configuration of the refrigerant circuit (10). The
compressor (20) is connected at its discharge side to the first port of the four-way selector
valve (50) and connected at its suction side to the second port of the four-way selector

valve (50). In the refrigerant circuit (10), the first adsorption heat exchanger (31), the first

motor-operated expansion valve (41), the outdoor heat exchanger (21), the second
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20 heat exchanger (31), noisture is desorbed fromthe
adsor bent heated by refrigerant and the desorbed
noi sture is applied to the ais3 The roomair
hum di fied by the first adsorption heat exchanger
(31) is returned to the room In the second adsorption
heat exchanger (32), noisture in the roomair is
matizermsededhyxpaneion dabreb@d) and thkeseemdiafsorptie head rexahanger (32) are
and the heat of adsorption produced during the
adtergediinl IHis oxsler frami the thasddn fowrth past ofthe feparwean seleptar valye (50).
roomair dried by the second adsorption heat_ exchanger .
[9139) iThedfoyemayetectas vakhe ) switehesabetwepharfist posig®) (a position
Furthernore, the first node is continued over a _
shyven sy Bigniea dfApand b@(A9) in whishahe §rey and shirdportheommunicate and the
regeneration of the first adsorption heat exchanger o
sqegny and foutppertseepmmppisdie ang a sepenyl Rofifion @pastionshpgn in Figures
i.s desorbed fromthe first adsorption heat exchanger ,
9(Byand K0gB))rig grhichihe first andafourh pyrte ﬁ@nmupwea?a@&ﬁﬁﬁ?@ﬂd and third
heat exchanger (31) and the heated roomair is
PPILY APBYNICRE: t he room 5 [0187] In the second node, an

(BJIP R ESh Bl Lo 1Lt sdsorpton el
e AR BRI Ao s o
RRERFpie tie SPate Al S ur Gt Gpc aebinelontiohon
TaES 58hm S R oot on 21 e

) % AR g AT PRI ion s s

v@lﬁri(?fe?eiﬁgfo léié.ggeé:ondenses in the second adsorption
ea r

exchang ((32), is reduced in pressure by the

5P s PR NSRRI e )
N f 1 H . .
208 G o RO bnohasl CRSDARE( ) SRS s condner

RSN i S SO B O e i s o

or air eased h I ger

cHHHRPanb 8L s@&rﬁ)ﬁﬁ HASGDtibE hdatl sxcHArnpeP B adre? atrs] gagnt evaporator and a

out si de atnosphere. Ih the first adsorption

sROAH AR in (WHith HOLbHA 8dddipidiEhéR ARiRinger §25338R€98S a condenser
by the adsorbent to dehum dif the roomair and the

dify
aftE e erstaﬁ’&%ﬁmoinoﬁeﬂr@&ﬂﬁ%r q91) R&vEd®s an evaporator are repeatedly
y

dehum dification is taken the refrigerant. The
akk@Raredi r dried by the first adsorption heat exchanger

(31) is discharged
[0174] Furthermore, during the dehumidification cooling operation, outdoor air is
supplied to the outdoor heat exchanger (21) and room air is supplied to the first and second
adsorption heat exchangers (31, 32). Then, the air having passed through the first
adsorption heat exchanger (31) and the air having passed through the second adsorption
heat exchanger (32) are alternately supplied to the room.

[0175] In the first mode, a regeneration action for the first adsorption heat exchanger

(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
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20 to the outside atnosphere. In the second adsorption
heat exchanger (32), noisture is desorbed fromthe
adsorbent heated by refrigeras4d and the desorbed
noi sture is applied to the air. The roomair
hum di fi ed by the second adsorption heat exchanger
tafkgz) is returned to the room [0189] Furthernore, the

g Podiogithe iosttode ds shewn dan Figoe 9¢A)yithe doyrewayselector valve
of tinme 25 also after the regeneration of the second
(Hbdnseite Bie firstposisionh thedfirst 1hERY-operatedrexpansich valGs (419 is set to a full
in this case, no noisture is desorbed fromthe second
OpRIs PP ANAChe apRamEnefethe( $2pnd mdter-opasatedi expassion valve (42) is
heat ed by the second adsorption heat exchanger (32)
apHePEselyheartlladooinds thase renditenss esfrigevanthdischarged from the

‘][5%190] -Effects of Enbodiment 5 According to the
crReEser (Hhtrondenset While passinesthecugh the figss adsuptiorabiea xchanger (31)

t aboi\i‘gﬁ Enbodi ment 4 can be obtained. 5 [0191]
S rRastheat S¥chppger| @k it thih ordepiis dpdusad iB petsstngeby the second

esent inhventi.on is cribed. An air conditionin
“@’;{Pgt"é’ﬁ% XPRESIER gglé(ﬁ???z)nswrﬁé?ﬂ inythp pecpnil pdsarption Heat exchanger

It SRS And et fSmorsind B Be armermeser 200102] ao

B NN R R T—
o P A W b AF s
U R A P T
SSRGS o PO g, e B i
e T o
R S L —
addSdbnt @(a&ﬁ&ﬂﬁﬁ the Jmor?izaﬁ]gﬁc? i ﬂ}éitd&d?&% | ﬁo@&@ﬁ%@?@ﬁng the

si de heat exc gers iIn I geran

dehGmidiBcoASR %kfﬁ’tgﬁ Sﬁ?gégféigermt.e TR aif %ﬁhm%ﬁﬁﬁ@t{' gg "the second

21) and each o rption heat exchanger

(
add tidh Bedt @REHAAYEQD2) R r&ifirdel %o ARTBoAS those in

odi mrent 1.
[0177] Furthermore, the first mode is continued over a predetermined period of time also

after the adsorbent of the first adsorption heat exchanger (31) is saturated. Since, in this
case, no heat of adsorptien is produced in the first adsorption heat exchanger (31), the
room air is cooled by the first adsorption heat exchanger (31) and the cooled room air is
returned to the room.

[0178] In the second mode, an adsorption action for the first adsorption heat exchanger
(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently
take place. During the second mode, as shown in Figure 9(B), the four-way selector valve
(50) is set to the second position, the opening of the first motor-operated expansion valve

(41) is appropriately controlled and the second motor-operated expansion valve (42) is set
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20 [0193] A description is given to the configuration

of the refrigerant circuit (10). The conpressor (20)

is connected at its dischargesSide to the first port

of the four-way selector valve (50) and connected at

its suction side to the second port of the four-way

sel ector valve (50). The third port of the four-wa

te elfidt bpan pasitice. UB63r theseqonditions defrigexantdisehiirgsd fréra the compressor
out door heat exchanger (21). The other end of the

(Yt cvodenske athile pebamg troygh theisscard aslsonpeion dgatvexghanger (32) and the
not or - oper at ed expansi on val ve (40) to one end of the

opidosr hepo prehenger (Yh) ipghis ender.dpsedyaed arpresshretyethg Sgy maptor-operated
sol enoid valve (62). The other end of the first

eXPANSIOH; @ IXeH )l eyaporatenin thp dirgadegrpiembent exehangerd@hY is sucked into
sol enoid val ve (62) are connected to 59 one end of
aﬂ‘ﬁﬁleplcpglﬁ)feéél@b‘?)bﬁhp(?ﬁmﬂéeéﬁoré%%anger (31) and one end

of the_second adsorptl on %tp exchange

193he P%gshe sqonnd snode, therytdpor ai; bayin §akea§§%&fmmaﬁfngerant in the
03@2":8’? g%(%%ga ((Zifc'ﬁél gfffgf ggéts ?aﬂgffﬁﬂ&i'g il'é&let Bt adsorption
hesl g A A %ta'rsg{xgifp fr@@l{ncﬁlm? ASuBELBY WSpdReEt s denumicity
tﬁ%’ﬁﬁ%ﬁp ﬁhets ‘5&3‘??? p o wRr v Bing S el Hih i taken by
e BAEGTY A0poRye A AR 68 'TB“?éﬁ%E‘forpﬁ%ﬁF%ee%FWr @ is
retph t%ﬁs“?ﬁ OOt e P 8 °?m’ i 8Pttt SEEIoPRs desorbed
ﬁi'o?rrbE% acﬁb{beﬁé’ﬂ%%érd B ké}ﬂaér E &eF&bQ& fREHre s applied to the air.

per |ca I 'on €00
R A S T —
oS feCihSs &ﬁquﬁH@gahhe dehun1d|f|cat|on cool i ng
operatio scrlbed wth reference to Figure 11.
[éﬁsog Olﬁﬂhe%{)]ﬂengm ts’é@oﬁ?ﬁ'ﬂH&% 2] Johﬁﬁﬁécf&e‘i ?g% E&@ermmed period of time
operation our-way sel ector valve Is set to

alsB &kt hatadRe ?éﬁt o "Zh E&P%H@pnﬁgatt&%h ?‘Zﬁ? Real8@d. Since, in

expansi on va appropriately cont ['ed and
thi ea@ULS 8Ot dT%ﬁEorSﬁ&h ﬁr}ﬁﬁﬂu&a 1) teEe6Rd AdsofptfoRNtaN 8 &hanger (32),

Further, a fast node which the first adsorption
(eRbneRE ReAmd b3tk s‘éé‘éﬁdee?dséﬁm@ﬂ heSVARRARP (38 d (the cooled room

second adsorption heat exchanger (32) is’in

altefredRfEdd0 g réepndi ti on
[0181] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
with reference to Figure 10.
[0182] During the humidification heating operation, the four-way selector valve (50) is
set to the first position and the outdoor heat exchanger (21) serves as an evaporator.
Further, a first mode in which the first adsorption heat exchanger (31) serves as a

condenser and the second adsorption heat exchanger (32) serves as an evaporator and a

second mode in which the second adsorption heat exchanger (32) serves as a condenser




10

15

20

25

20 and a second node in which the second adsorption

heat exchanger (32) serves as an evaporator and the

first adsorption heat exchangsé (31) is in

non- operating condition are repeatedly alternated.

[0198] Furthernore, during the dehum dification

cooling operation, outdoor air is supplied to the

and) ttte dirsth edtorptiarh Angyeexchadger a3d) rseoves cdsr ait =vapplor efe repeatedly
to the first and second 25 adsorption heat exchangers
at@nated2) . Then, the air having passed through the

first adsorption heat exchanger (31) and the air o _
[#83] nFuysthemaare: duringjthe hhmidificating hedting pperation, ipatdoor air is supplied
exchanger %32) are alternately supplied to the room

t@@he pptHoo] heaf exchanger S21hwaé roam aifdersppplind e theofirstoand second
the first adsorption_heat exchanger (31) and a

adsogpticay heatopxchengessh @by 32heThasoRe 2ibdBying pesspédhrough the first
exchanger (32) concurrently take place. During the ,
agsorption hept exelangero(}) jand theyair élailrs;xaa§sefiﬁémighstge second adsorption

sol enoi d valve (61) i opened and the second sol enoi d
hvadneef@ha@eel)(%%ar& wateh FRBhed Mebe SR ¢ i ons,

IEHE R T Lo —
eI TR P T —
BB oty P B RAS R 5Tl R v
] 0 R0 B AR Bk 435 vte
0 R g P s B O s o st
W Bl SO g B b A i s gomoresr 2
T 565 A YT Sl OUSR e s
oD BRSSP ST gt oo e
e?éhah?én‘r e(gi); atd 1%9 SR AorBEG héxt %Qﬂ%ﬂgé S(%Q)'l?n ihis drder, is sucked into

retu o the room In"the seco rption heat

a.gtggﬁﬁ'agﬁbﬁés%by &E%Oﬁg%&i(ﬁmhaw ng relatively |ow

olute hum dity cones 1 nto 'contact with the

[GIB3PT DBiingS el AT mdBE, Sthe! bBtdodr afl BaPTMBSElehdedMeal® refrigerant in the
adsor bent.” The noi sture desorbed fromthe second

oBRISEF at SXcHaREr (265§ QROBR Eed B4he bitsile 2GNaIpHeR, IPthe FRst adsorption
out si de at nosphere togethér with the air. [0201]

hEatlekBIRERY @1), ih$istuld §ideSBB&] fromQRe hdsoreat RyRéd By refrigerant and the
predetern1ned period of tinme also

desorbed moisture is applied to the air. The room air humidified by the first adsorption heat

exchanger (31) is returned to the room. In the second adsorption heat exchanger (32),

moisture in the room air is adsorbed by the adsorbent to dehumidify the room air and the

heat of adsorption produced during the dehumidification is taken by the refrigerant. The

room air dried by the second adsorption heat exchanger (32) is discharged to the outside

atmosphere.

[0186] Furthermore, the first mode is continued over a predetermined period of time also
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20 after the adsorbent of the first adsorption heat

exchanger (31) is saturated. Since, in this case, no

heat of adsorption is producesZzin the first adsorption

heat exchanger (31), the roomair is cooled by the

first adsorption heat exchanger (31) and the cool ed

roomair is returned to the room [0202] In the

aflegcthn degandmtion of dbls dirgstadeorption heat dxohartghe (3h)ristcompleted. Since, in
adsorption heat exchanger 25 (31) and a regeneration

tha tasennd oroistire is desorbdafoo i firsh atssapticaxhdas axehanggAB1), the room
concurrently take place. During the second node, as

ai liohwatadbyrihg dires adsqrplion hens ex¢haggerd 31 eansh the Qeatod rqog pir is returned
is closed and the second sol enoid valve (62) is

tothesedn. Under these conditions, refrigerant 61

di schar %ed fromthe conpressor (20) condenses in the
[H&7Hodn thesrcong emslsgint adsprption; agtiop der the dirstpdserptiey heat exchanger
by the notor-operated expansi on valve (40), evapor.ates

(31) ang @ repansFAIon AqHen Frithe serend adsarpiieylagat exehanger(32) concurrently

R R G ML A —
VG I SEAEIE TN TN EETHCANE N
FRESPPIAR wh Be TR e B BB BT B v 2 i
SSEPRERS oML QA3 5, ERRGHS T, bt rom e
R T IR o BT B B Sy e i
o5 S5 SR BRI AR SR ALl psig
OB oy BhPRAL R ab 541 0 Bk BBl oy &8s o in i

R L R TR
RSRESSH B RO A il g n

o@ﬁ&r i 8{&8%@2&}( (968 Eg&%gééﬁ%%ﬂﬁé Suthigh Hgﬁk%gg%ﬁi In'tfie first adsorption

oom 15 Furt rno € secon

hé&ff %&&mgg ggf»,fm siFEHEHE 50:H 4t iﬁ%ﬁ% GecPby HHeRisoefPto dehumidify

after t Sorbent of the seco sorption heat

tHRXSOANILAnd B)hehf oS RlsEFHOR rodlcBE urihg thel dihenfidiFiBatidtPis taken by
heat of adsorption is produced in the second

tHRASRIREING THRBSmM BRCAIHRATS thé Bk adsorptfor IRAMEEhange} :531) is discharged
cool ed by the second adsorption heat exchanger (32)

tAHE bhSide OMnBSHHRO Mn el sebSnd QlsHrptesh heatt BRhARRM(32), moisture is

desorbed from the adsorbent heated by refrigerant and the desorbed moisture is applied to
the air. The room air humidified by the second adsorption heat exchanger (32) is returned
to the room.

[0189] Furthermore, the second mode is continued over a predetermined period of time
also after the regeneration of the second adsorption heat exchanger (32) is completed.
Since, in this case, no moisture is desorbed from the second adsorption heat exchanger (32),

the room air is heated by the second adsorption heat exchanger (32) and the heated room
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20 [0205] <Humi dification heating operation> The

system s behavi or during the humdification heating
operation is described wth sgference to Figure 12.

[0206] During the humi dification heating operation,

the four-way selector valve (50) is set to the second
position, the opening of the notor-operated expansion

aiv 3d reaurietlXp thsrooRb appropriately controlled and the

out door heat exchanger (21) serves as an evaporator.

[(A901 herEffemtsfafiBsnbatbmientisa whi ch the first adsorption

heat exchanger (31) serves as a condenser and the
seconfktcartting py therpraseat cwbodiaregbrthe¢ 3@me ieffestn as obtained in the above
non-operating condition and 62 a second node in which
Enfpediseant A¢ambie obloinedn heat exchanger (32) serves as a
condenser and the first adsorption heat exchanger

[Q191) |%<Emque@pis¢fath¢ Hyeaédtdi™t i on are repeat edly

al t er nat ed. %é Furthernore, durin ,

hum cﬁmb@ampn}rﬁ ¢ DFRFCRIBYHLIOB S d@etlg% AN Cf?%dmomng system of

tl}ecgggsl,ela]:e gmbgdltgf{;péptﬁ‘gg Lll{l g%? q[:fgl 11gp1|:a§le at Sﬁgﬂgﬁegér % Zaxzt 01rcu1t (10) from the
adsor pti.on heat xchag ers (31, 32). Then, the air
aﬁ&Q‘il‘HEmﬁagﬂéﬁﬁerﬁﬁ tdirst adsorption heat

UL e B Sk S e v
st?’% E%é?piﬁsﬁﬁ .+ Sekeofofabefike h’iae%%tvﬁf? o single four-vay
SEEOREASRIC) ped BFO AR S 00F 525 3pRER, B e Bigepg cireuit 10 i
pmcifpwfﬁg STk o igbE et o RF By B %@%g%aesa@gohq%wexchangm
<%lo%ﬁftbﬁﬂ LB Py Bl b0 e o
g%PJc (I%%)gxcﬁg@%F %ﬁ% t fntspgncf éercﬁﬁd ch?aftgtﬁ)'h' 128t ch‘ﬁﬁngers (31,

uce pressure
e it e BB, e R 88 4t
A A Se—

csglﬁ{ 3{5‘ {?tﬁigé{gsér%%nﬂoﬁln?éﬁt'tThe%ﬁtd@f Heaﬁeﬁ%ﬁﬂg& (21) and each of the

0209] During the first™ node,
ad u%%oor f Exdhay, e@leabfﬁarQ RBAfifUreMd & thie 480A Ak It}ﬁdﬁe tBmbodiment

eat ex hanger I's discharged to
jout si de atnmosphere. In the first adsorption

[0193] A description is given to the configuration of the refrigerant circuit (10). The
compressor (20) is connected at its discharge side to the first port of the four-way selector
valve (50) and connected at its suction side to the second port of the four-way selector
valve (50). The third port of the four-way selector valve (50) is connected to one end of the
outdoor heat exchanger (21). The other end of the outdoor heat exchanger (21) is
connected via the motor-operated expansion valve (40) to one end of the first solenoid
valve (61) and one end of the second solenoid valve (62). The other end of the first

solenoid valve (61) and the other end of the second solenoid valve (62) are connected to
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20 heat exchanger (31), noisture is desorbed fromthe
adsor bent heated by refrigerant and the desorbed
noi sture is applied to the ais9 The roomair
hum di fied by the first adsorption heat exchanger
(31) is returned to the room In the second adsorption
heat exchanger (32), the roomair cones into contact
on¢ tid ohtheddsbadsenttios hetthatchanges (3i)eandronehendrafahe a¢gond idsorption
adsorbed by the adsorbent. The roomair dried by the
heas cxetngetd32 ) réspectivelit. Tz otirenged of B2 )firstsads@Ption heat exchanger (31)
di scharged to the outside atnosphere. [0210]
aml thetashermnd  oftthe sécond tadsooplgon keat excliangerd 32y are twth connected to the
predeterm ned period of tinme also after the
fQL@@m@th@fowmleﬁﬁorgalvaéﬂbr ption heat exchanger

1L is conpleted. Since, in 63 this case, no

Akt Jrhe f0§1‘*@/@§cﬁ01§é@1’f‘/lﬂbm €59 switehas batwesrpe ifst pesition (a position
exchan the room air is heated by the first
S]%M@blﬂb?igéﬁ h@am which 4, 8ist (agd \thizg porth somaRmEate wﬁm. second and
is returned to the room [0211] In the second nod
f%lﬁthmf@ﬂﬁmnaﬁn%?& Aigha pesong rpeﬂﬁlpv 3 pasideon ﬁhqvﬂhlm@gﬂre 12) in which

and a re neration action for the

h
the Jirsh A0 dorush B?"Fsd%?%‘é‘i‘c%?( thgereqnd and S perseipmprypunicate.

pI t he second node, as shown in Figure
l“l‘?%ﬁ) C? éatﬂnl"‘@é]%&oénoi d valve (61) is closed and
t he cond soI e oid val ve #6% ened Ungl
condi 't Forf& 'i“@ﬂé?%ntsy“ ar f‘isﬁ'?'ﬁ t ffBoo

d%é%ﬁd@fseméo@?%g PRIREORE & By @3ﬁ$ SR dirdeRycne
350 FBB A AR B i Lucked i nio and

o KRSt R GOR8 P 8on ol Bp BB esriv
W\ﬁg%}g‘%ggél (lg’l%%ffllj] S%tr [ g;f t hgységgngi nge’solt ﬁgmogt door

[ﬁ ]t hexc nthg Lﬁ@lﬁ\ﬂ%ﬁﬁiea&éﬁ géﬂgfig;& Cr?{tlg:'ﬁz It]ﬂéantghx{lgviaaégfeg%? Yalve (50)

isefRS§ Rﬂﬁ st pdbifidde tﬁé Eni PTRE iﬂ&or-&%r&ﬁ@ieﬁgm Yhive (40) is

(31), e ro malr’ to contact

@gﬂa@&gt conttollB@tan é t &l{b@odr Mhdaf) eefofa‘ﬁgbla i(%lgi ?er@&s Q¢ BeBondenser.

dsorbent. The roomair dri ed

Fﬁﬂfe?r RN nfiRlin %ﬁ:ﬁaﬂlgeﬁrsﬁ %&Qo Sord 'h§§th ﬁﬁj% O(t3tlf%erves as an

out si de” at nosphere. In the secon adsorptio

eRPERRIIRI thd 3bconPABbiphien RalBRALASS BEPW ﬁ)hﬁon-operatmg condition

adsorbent heated by refrigerant and the desorb

afiPh SebdrRl indd@RR | Wikieh ttRe sb@nd! ddsorpfign rk&@f"bﬁé}fanger (32) serves as an
hum di fi ed by the second adsorption

evaporator and the first adsorption heat exchanger (31) is in non-operating condition are

e
c{tment performs a

repeatedly alternated.

[0198] Furthermore, during the dehumidification cooling operation, outdoor air is
supplied to the outdoor heat exchanger (21) and room air is supplied to the first and second
adsorption heat exchangers (31, 32). Then, the air having passed through the first
adsorption heat exchanger (31) and the air having passed through the second adsorption

heat exchanger (32) are alternately supplied to the room.
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20 heat exchanger (32) is returned to the room [0213]

Furt hernore, the second node is continued over a
predeterm ned period of tinme e@ml so after the

regeneration of the second adsorption heat exchanger

(32) is completed. Since, in this case, no noisture

is desorbed fromthe second adsorpti on heat exchanger

[q1%2) , Inttheefirsoonmde,i an adsorptan ectidmyfot the fesicalnakptids begstexomnger (31)
heat exchanger (32) and the heated room 25 air is

and @ uegeadration pitéo foothe §e0ondi adsofftiondtest exchaEmgso 3 2pegomcarrently take
According to the present enbodi nent, the foll ow ng

plt¢.curing thebfirsb naslienesi siawisin Figuett 116, the fitse selbﬂ@ldt‘@lve (61) is
obt ai ned by the above Enbodi nent 1. Specifically, |

op¢nsd mndsbe secoadisoltinpignyalve (i2) dsclosed. ct@etthvéewoméons refrigerant

first and second nodes during the dehumdification _
diselerrged frope thet eampressor (i20n T8 datthe Ruideat hay exchanger (21), is
q(Higratl on is inmplenented by opening and cl OSI ng
eds 5} BreSFUe \bén t\laéénqte&opeaztyd expasia Yalue (40 oﬁléal{?ﬁféPﬁ in the first
and the 5 other closed. The svmt&hl ng bet wee

adsormtondisar SxcbanarT Klgeis sneker iuig e thep tompressed by fhe gompressor (20).
I g, (b oMy HEgerant P ceond Ssaspaphgod: GXeiFBber (32) is shu
ofipe %Ewgﬁgﬁ%%”ﬁ@%@ve B tan’be coed 1o swi tan
(D] S Pyt 5% B, B BEGPT P ﬁﬁwag%)%?e*fﬁg? M6 prant in the
obﬁﬁggr"l?ﬁage Froated DI aisltped dhe SHORE A Rfrer by b girst adsorption
gl PR (3 %ﬁ%ﬁ@?%ﬂ?ﬁﬁ@% bt By 1k Adrosns (g, deumidify
oo ftOF a1 0 SERARIBAR 5{9@%‘3% Fifihg Ine beiotigiciCiion is taken by
tl{ejlg}rll%ﬁanqr'?l\{é goeo%l \S\'{rt%hﬁmxcﬂiﬁecﬂa F?s? 'Z?élog'?t?&g héﬁ}%%{:kézﬂlger (31) is

Ot Of - Oper at ed expansi

n{t@r&ﬂ%d é@ﬁw Iib%hf% Qﬁe e r e?&% é@ﬂﬁ ???@3%?’“@%8) tﬁ@lréf@rﬁ air having

reﬁﬁt% I%QV %sbhltéheapﬂlé/ec nger K t%t ﬁ'ﬁgg@&?ﬁrﬂeﬁggq ﬁﬁfjmomture is

dsor ption 31 217]
dEQ)&' r &bl ?’%2 Br ht. CEHel mbidire g@&bb&‘% th€&bcond adsorption heat

exc nger the first an
exchanger (32) is dlscharged to the outside atmosphere together with the air.

[0201] Furthermore, the first mode is continued over a predetermined period of time also
after the adsorbent of the first adsorption heat exchanger (31) is saturated. Since, in this
case, no heat of adsorption is produced in the first adsorption heat exchanger (31), the
room air is cooled by the first adsorption heat exchanger (31) and the cooled room air is
returned to the room.

[0202] In the second mode, an adsorption action for the first adsorption heat exchanger
(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently
take place. During the second mode, as shown in Figure 11(B), the first solenoid valve (61)

is closed and the second solenoid valve (62) is opened. Under these conditions, refrigerant
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20 second adsorption heat exchangers (31, 32)

constitute utilization side heat exchangers. Further,
inthis refrigerant circuit (D), the first adsorption

heat exchanger (31) also constitutes aheat-source

si de heat exchanger. The indoor heat exchanger (22)

and each of the adsorption heat exchangers (31, 32)

dackargeah fiiogu thedcdmpressor [{20)scondenses tihdbe outdooEbatdexvhanger (21), is
1. 25 [0218] A description is given to the

reiunéd guprassuonby thet hetor-eperatpdrexpansodm valve (40).09vapdiates in the second
conpressor (20) is connected at its discharge side to
adsveptidrrisit pohangsi (3XNeisiockedinly and thentaompresaed by (iB0pmpressor (20).
and connected at its suction side to the second port

Ipthis pasef the flowagf rsigerandintgshe fiesk adsofB®n hephexdhanger (31) is shut off
refrigerant circuit (10), the first adsorption heat

b shehfantywdenodd yalve (fd). not or - oper at ed expansi on val ve

&ﬁgi, the first solenoid valve (61) and the indoor _

[ Iawingathg secopd modgy e Hurdoq aig hpving kaken beatdFom refpigerant in the
the third to fourth port of the four-way selector )
oyidporhaat gychangrs (3Dds Aischarged toithe ﬂutﬁxélstaﬂa%wﬁsrﬁgh&efgﬁt adsorption
is connected at one end 5 hetween th in?gor hgat_, ,
heat gxshenger (3b) the, oam @it Bangaslataly o rabgluire humigity comes into
and connected_at the other end.bet

cqufrwx&g af}déarbs&tp%m AROIFLG &8 @%gﬁﬁf@lﬁ@ ?@Qem— The moisture
i 61 i id. )
SR 5 S o e SRR VLS et s owt
oGRS G Bk T 88 Ko P PR ka5 o
o O by B R, B SHAP BB MR B e het o
Ei res 13(C 14 d 14(B in i ir .
sl pratct it e Btfindidisehort B ol b efrldefdpt At room air
dBRIRiFRTHEE Sb i pd By it Sl RbRE ) BRI & ro 0 Foom.

[@?}EL ?n'r Hherm Ibﬁﬁ%ggc}nl 'nléb&ea}sl c%gltlglgefa (t\%g Q%f}gée%rhﬁﬁ]ecﬁg@md of time

Prreatiof g operati o
R B o PR ST OBOTH AR o) Sy S,

i cALeSHY E%ﬁg)g 2l tliér?fsjfrgﬂ\fc%d b fﬂ:e' Sbid &tﬁnrﬂt@%ﬁ}ﬂr %)%c,hanger (32),

rong t hum I cdtion cooling operation,

RSoBRaiR e dod By HRA8SorRY Kisorption heat exchanger (32) and the cooled room
air is returned to the room.
[0205] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
with reference to Figure 12.
[0206] During the humidification heating operation, the four-way selector valve (50) is
set to the second position, the opening of the motor-operated expansion valve (40) is
appropriately controlled and the outdoor heat exchanger (21) serves as an evaporator.
Further, a first mode in which the first adsorption heat exchanger (31) serves as a

condenser and the second adsorption heat exchanger (32) is in non-operating condition and
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20 repeated in this order. In the first node, the

first adsorption heat exchanger (31) serves as a

condenser, the second adsorpt 6bn heat exchanger (32)

serves as an evaporator and the indoor heat exchanger

(22) is in non-operating condition. In the second

node, the first adsorption heat exchanger (31) serves

agscandovadieimsehich tthesdcnuid edsomption lsat keahgager ((32) serwasrasescondenser

as an evaporator and the second adsorption heat

and thrafigge ndgegptjon beat exelmngep@daid ingharcopssaiing Fenditigmare repeatedly

the third node, the second adsorption heat exchanger

a@@29w§erves as a condenser, the first adsorption heat

exchan (31) serves as an evaporator and the indoor .
xmﬁgerre, during the humidi§ratinsdieating gpatien. oukleor gig is supplied

[0223] Furthernore, during the dehun1d|f|cat|on

tQ do PHEoB Beatt Fxhangsst @bbandrPomsalr 4, sEPRlEd o then grst and second

of flt?régtté%ﬁ Sﬁ% ?}tf%hgﬁsqqg Bl )ég} a“n'@en@ Pa%r &Eﬂfnéggéﬁgo thyaygh the first
ST e At 851 SR o BB RaJa J B045E asomtn
g ebrPerras) s aBamarn e ﬁfe?w%ﬁeréy%r? S“i'eggne?ai.“in

I@f?hi arinB8 S mee S rRRTH N StionaR SR TR dnr e %rﬁ*&at exchanger
@ﬁeanfi.ea?f 205 fkn S i3 16¢ hdcBR gtsond o it S hangl! (3] gopourrenty
o pTe Rl E fiaes B it 108 fl&?f%if eﬁllss{e%:og%n i gfive on s
?%ﬁ%’ddthg ?Ec&%d(sg) gdéve}q{?g E@ is %ggci ﬁﬁlﬁ? Gc‘he%? g:gguth'ngﬂ?, 'refrigerant

erant npr esso

d&%‘eggcgﬁ tﬂe E&ﬁPlfelsJo? &2@%38{!%&&5015{ tﬁ@ filst gﬁf&?@ggleﬁeag §:gc)hanger (31),

essu nDtOT oper

1@?2@9&1 o HY&E nﬁ)\’(ﬂ'%ﬁgag%ﬁ € ntsf?)ﬁkéag%) K%J evzéporates in the

orptio eat EXC anger Suc

oﬁ'{c}g&% ?%&P%%ﬁﬁg% <93() [y &&Q@B{ts Ql'thén%nprh fded Bkrsth E@rﬁ 5500 (20).

gerant Into e I ndoor eat éxc

h{ ﬁﬁa cz%s% @B Ylowrbf re'fﬁfgetrﬁﬁ ﬂclﬂortﬁé seclaﬁd%ﬁ&cﬁﬁﬁ’éﬂjhé’a@leiéﬁlaﬁgéﬂ (32) is shut

During t rst node, 1n the first adsorption

ﬁq@xthgg&gﬁ@gﬁgn&@%lvem sture is desorbed fromthe
adsor bent heated by refrl gerant and the desorbed

[03095t UDGidgSthRiRbd Medé, Ghe bliRIoa# Air hATNBg TRllcHI AL FIBRSRIRESant in the
fromthe first adsorptl on heat exchanger (31) is

ofide 61 iaial @ﬂ:haﬁ%rt(bﬁ i9 disshaLeBiotRS BISIIE atrAGPhBR! InMht Hirst adsorption

the air. In the second adsorption heat exchanger
heat exchanger (31), moisture is desorbed from the adsorbent heated by refrigerant and the
desorbed moisture is applied to the air. The room air humidified by the first adsorption heat
exchanger (31) is returned to the room. In the second adsorption heat exchanger (32}, the
room air comes into contact with the adsorbent so that moisture in the room air is adsorbed
by the adsorbent. The room air dried by the second adsorption heat exchanger (32) is
discharged to the outside atmosphere.

[0210] Furthermore, the first mode is continued over a predetermined period of time also

after the regeneration of the first adsorption heat exchanger (31) is completed. Since, in
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20 (32), noisture in the roomair is adsorbed by the
adsorbent to dehumdify the roomair and the heat of
adsorption produced during thesdehum dification is

taken by the refrigerant. The roomair dehum dified

by the second adsorption heat exchanger (32) is

returned to the room [0226] In the second node, the

tifis case, vel swigpircan desmabedefrah ahe Grst @8dorptiomiodat exnchangerA31), the room
25 heat-source side heat exchanger. During the second
airoslkgatedsbisthe irst adsdiptjom beat 3¢ ehangert{31) dngi the hagted edase pigris returned
valve (50) is set to the first position, the first

tsbespwind val ve (61) is opened and the second sol enoid

val ve (62) is closed. Under these conditions,

[0241} i Jarthesecond midecan AdOIPLONAMIOR éorc@ﬁﬁ‘wétsaﬁé@melgmjleat exchanger
condenses in the first adsorption heat exchangerd%

(38 anéw@g@wraﬁloara@ag@ for thy searad F9ssPUIpbe LEENBRYAHS) gepourrently
val ve evaporates_in the i.ndoor _heat exchan

(o pjace; i e Goraaanatitat SRONTAD g §aPbpe tifg solbnoid valve (61)
i C@%é@ﬁaﬁﬁ éq%g%%f»élg@g 3glss &3230@ apiﬁerioh &%&LG%WHQWQB% refrigerant
et fﬁ’glu Sopw 20 e %ggéoﬁgéﬁlﬁé%ﬁér& Bkat exchanger
@cﬁaﬁ B i e 5?3%%@550%3)%%” %{ Bt B8 ad) Baporates in the
oBEHERGEr B35 4T BB 5 5 S0 B89 e 6 a0
hhﬂ’é%?aéf’n i e %ﬁfﬂ&?&%& o0 RS BadoRlighl IR SEHAEer 31 is shut oft
nglhcf?f}so qutlcpfzg (ﬁh adsor ption heat exchanger (31)

ace. Durlng the third node, as

[I?)Lig;m Iblprlrgg'et?g Fgcog’lﬁ (fdae, i Qg; {do0f - MXviﬁg #%%1 ?%%t;‘fﬁln\f Fefrigerant in the

e seton p03|

oﬁ 8 (agfz-);/ al nglg?) s Hﬁﬁﬁ%@&ﬁ% RO Juts e oRf gl Ss%ﬂgrerc’ﬁ'l 0 %irél adsorption

rthese con

héeﬁf élrf_’;ljj t §1%%[19£9| cél{l%’?ﬂw&n@a‘&mtﬁ%ﬁgﬁdﬁ?f&% so that moisture in

con ens second tion heat exc anger

tHe3Bbm dif id ﬁgiﬁﬁ;@@ FZB% P hdsoFdtnt ”mé fob é'l?dHP& 8y 'tliboﬁfsﬁﬁ&%rpuon heat

expan3|on va evaporates in the first

ﬁ\%ﬁﬁé&t BE9 i ﬁﬂﬁ:h"rré&f‘%‘ﬂfer ott3ilk atmb%h%%hc l‘Iﬁ‘ihle Rb&orAN&dsorption heat

conpressed by the conpressor (20). In this case,

eié}ﬁnéérWZmeofsﬁfré iggERmbed RbM hBCadsH¥eR h&e&t by refrigerant and the

exchanger ' (22) 1s shut off by the first solen0|d val ve

déRHed mbRALS]s dPplibd e HRQit The dodtR @l infidified Yyl thé second adsorption
adsor pti on heat exchanger (31), noisture in the room

hadtlextlfang@S@R PR etiineliie trdsmmbent to dehunmidify the
roomair and the heat of

[0213] Furthermore, the second mode is continued over a predetermined period of time

also after the regeneration of the second adsorption heat exchanger (32) is completed.
Since, in this case, no moisture is desorbed from the second adsorption heat exchanger (32),
the room air is heated by the second adsorption heat exchanger (32) and the heated room
air is returned to the room.

[0214] - Effects of Embodiment 6-

According to the present embodiment, the following effect can be obtained in
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20 adsorption produced during the dehumidification is

taken by the refrigerant. The air dehumdified by the

first adsorption heat exchanges (31) is supplied to

the room In the second adsorption heat exchanger

(32), noisture is desorbed fromthe adsorbent heated

by refrigerant and the desorbed noisture is applied

additioinéo dier effeCiseobstained by ehel esavebExnibbdiorent heSpeeiically, in the present
adsor pti on heat exchanger (32) is discharged to the
embodinget, attho s pisching obetieen  tIRS fiist hande sedond [MGdk9] during the
<Hum di fication heating operation> The systenis
dejaimzidificatioeoalipgtdperationior thei smididisathierabdatig operation ¢nimplemented
Is described 68 wth reference to Figure 14, 50230]
bpwpErige tahe chesingdiheitwatsolamoiferalvesy 68 p 62 arespactiviely, sme Open and the
second and third nobdes are _repeated in this order.

othgeclppeds Thaswiching beveen the frgsandsereond medes is ﬁ@ﬂ%ﬁb’rcamed out at

serves  as, a cgondenser, the first adsorptiqgn heat

é&t&‘?b}hﬁ Bort (my inggrvals (der aharénﬂs,psmb’oﬁvaﬁa teRe minutes). Therefore,

i ndgor heat exchanger, (22) is in non-operatin
agoRHNE .t%ﬁhe pwswﬁeer@péwfﬁ n@éeélvelm@ghﬁﬁ%llwwg oid valves (61, 62)
c%ﬁlgg& ite ﬁwﬁg%pggg\éﬁzbé te:gi?;egg%cf todes, a@n%gﬁc’suﬁs the reliability of
eva tor and the second adsorption heat exchanger
t Cci HORINgHSSPer ati ng condition. In the third

ASE ntubripen f GRbE BRI s or pt 1 on heat _exchanger
x i’habﬁa%cﬁls%% PEng RRREH b B i AeSerblr e Sitging system of
tlg:%%sg{e]f o%meaégq,rﬂ:gllp e co?@%ﬁ%ﬂ@ﬁ to'f ?lge Eeﬁréée‘r?r? Sctlrcmt (10) from the

h h 31 F h i h
oS RERRP P o5 a?%gentépeﬁat.c”,rnt fégfnri.r'”t °

[(fzggfl usglslir)]dél’ry%elgﬁl | rs{%eand ’h rgg T qmm Qﬁ?ﬁu E@W@@gﬂlded with a

SR I st o e
sé@%b%lé@éﬁﬂl h&d T Shledsld %? t’Fuﬁﬁ%h ﬁ% c1rcuit (10) is
an sor

ration action he secon
28) LAK By ?&s@ fﬁéﬁt é}&h 31,
pﬁﬁ?&e{i ?‘%‘@? élg]lggre,lﬁas %%Uflgr}n%l%}g e 14(0 i:Fﬁlecmf our - Wa?/ngers(
§ﬁlector valve (50) is set to the second position,
e first solenoid valve (61) is closed and the second

[AWENTh Ghis refrigerant circuit (10), the indoor heat exchanger (22) and the first and

second adsorption heat exchangers (31, 32) constitute utilization side heat exchangers.
Further, in this refrigerant circuit (10), the first adsorption heat exchanger (31) also
constitutes a heat-source side heat exchanger. The indoor heat exchanger (22) and each of
the adsorption heat exchangers (31, 32) are configured to be the same as those in
Embodiment 1.

[0218] A description is given to the configuration of the refrigerant circuit (10). The
compressor (20) is connected at its discharge side to the first port of the four-way selector

valve (50) and connected at its suction side to the second port of the four-way selector
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20 valve (62) is opened. Under these conditions,

refrigerant di scharged fromthe conpressor (20)

condenses in the second adsorp$i on heat exchanger

(32), is reduced in pressure by the notor-operated

expansi on val ve (40), evaporates in the first

adsor pti on heat exchanger (31), 1is sucked into and

vhlve (50 rinr the seftigesant karceio fpd)e skeo first 2@yorption theats exchsrger (31), the
the flow of refrigerant into the indoor heat

netakRepegaed @2f9nsion wdive (4Mf theyfitsheoknoidt vadud €6l0i ahdvdheviedoor heat
(61). 25 [0233] During the first node, in the second

ezacimoget (230 ahe atranged Harthisrord@2frommbi shind do ifeurtl perdfettic four-way
fromthe adsorbent heated by refrigerant and the

selector belate (B0)s {Tine secandagsisbiptignihsat exvhanger (3%his ¢awasted at one end
hum di fied by the second adsorption heat exchanger

betaeen | the r indoen dgats 9xchapgarn€22) oandh then feuravay sglector valve (50) and
adsor pti on heat exchanger (31), noisture in the

comtegisdrat spg other engibesweenythsymetee-operatsd sEpansiprdvalyie (403 #pd the first
of adsorption produced during the adsorption is taken

sphoneif galvef(p1)gds HstsecondsolsiolomiVedd2)-dri ed by the first
adsorption heat exchanger (31) is d'schar%ﬁ%ﬁto t.he "
[0219%; dEheafopssyayetetectas T%‘z@sgﬁﬂ) ISWitches BEWSHR 2ygk positien (a position

shioit i Bpes 19D HED A GREBrvigh e ot rrf Bipa® communicate
Rt DR Bt Gl b8 el B S n 58D sown i
B SoPE TS o Theh i SRFRT e 2 S ESARS SORBTRIc an e
refri an i scharged fromthe conpressor t20)
st i LR R B PAERe heat exchanger (22), 1 10

ce_dqi n. e eg u$ev.0b / the notor-operated expansion
[ e(Eﬁr? %8%& s in the first adsorption heat

LR g, 0 B PBHTRRA oo«

oW 0
cbBhaRTRER, (il i S 0T LEARO A b dBR oA ANED

. . T havi
[replggg%&%ea? tgg?e¥rﬁggpgﬁ?aﬁﬁd?g; ?::stagaggrption
heat ' i . . i . -
v oo BREDRRARE bl eSO AP AR fon o desored

2) Iy returned to the room [0235] In the
ARt

regeneration action for the first

[G329T plf)ﬁt‘i’ﬁk’ fhgalehENdIRORRR cobiRlg oftisticH) fRASQLBAd Qx%%tzh)ird modes are

action for the second adsorption heat exchanger

r&RAGHH M bler. TRKIR: MksBmBde, Bhe fiROadddfptioniHedt SRHSNgeR$31) serves as a
shown in Figure 14(C), the four-way ‘sel ector valve

condenser, the second adsorption heat exchanger (32) serves as an evaporator and the

indoor heat exchanger (22) is in non-operating condition. In the second mode, the first
adsorption heat exchanger (31) serves as a condenser, the indoor heat exchanger (22)
serves as an evaporator and the second adsorption heat exchanger (32) is in non-operating
condition. In the third mode, the second adsorption heat exchanger (32) serves as a
condenser, the first adsorption heat exchanger (31) serves as an evaporator and the indoor

heat exchanger (22) is in non-operating condition.
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20 (50) is set to the first position, the first

sol enoid valve (61) is closed and the second solenoid

val ve (62) is opened. Under tbgse conditions,

refrigerant discharged fromthe conpressor (20)

condenses in the first adsorption heat exchanger (31),

is reduced in pressure by the notor-operated

[R5 hnSiwthewadree dudoy, thevdqzlmnudn&sauqn tcheling eppration, outdoor air is
adsorption_ heat exchanger (32), is sucked into and

suttpdiad ¢o tsr st adsomtionHieat expbeeges ¢31) Foythermere, Hip shodehumidification
case, the flow of refrigerant into the indoor heat
cenlingzangeationpmpn) sir Shs}tppgﬂql oply torbe second adyypiégihent exchanger (32)
val ve (61). [0236] During the third npde, in the fi
drgthetfirefrand dhird es@élh%\hlgtewpp ligdonlyry the dndoor §Baﬁ@xchanger (22) during
desorbed fromthe adsorbent heated by refrigerant and
therfeconelsBedied noisture is applied to the air. The air

hum di fied by first adsorptjon heat exchanger (31)
W?éﬂmdmth@élr%tdwqfre a FegeRAraton aqtionsfop di ﬁagﬂawgﬁl% héat exchanger

(315 B B oo o B BF s e 55%95@&%‘%"&%@&5%%ﬁoncurrenﬂy
ta&sf 5o PuRE HAEI POt RO PHOEuECERAN TS Sfprenselector valve
Ao shis B Fb%%?f@tw'ﬁ? e Iﬁs?%? ROt e AeD 7 bt g the second
S%‘%?%&ﬁ i ef@? XA r%%a*msh%@ﬁ?d'}? ﬁ%ﬁgﬁf%‘? Sisglayeed from the
CORPERDY 120, SRORTa 1, Pt Mol fVE disol RecPa°taTS s Beduced in
pfeﬁﬁ?hg&qgé E’n%éosryo eFagérclio%%pa{-ﬂgn ?’5]?? i@@r g%%g%tégg@ttpé’ ?ﬁd&;\ﬁ adsorption
iR (42, YiEkda Y A% R B les P M RMprtsscr (20). In this
of i How b rpifieBind Yaeh fe thddr Bt chchadit SpHCRRLEE S by the firs

& sel ector valves (51, 52). Further, the
5 @?ol geraWu rcuit (10) is provided with a single

(245 o%uﬂ@Ehe%%h 8 in( ) firsPadoR@loR hedfl @RENARBAL (31) moisture is

exchanger two adsorption heat exchangers
désdtbededm tﬁé‘a&s'ﬁﬂﬁenf Eéd'técgg}‘ fittig&rhitCatdithé d8orbddNBoisture is applied to

out door heat exchanger constitutes aheat-source

tl(%'zagle Tlglﬁ%m@t)ﬁfé"@éwﬁfed%nll ﬁlet 8t hAidRRIonR AL exRRGARYST) is discharged
to the outside atmosphere together with the air. In the second adsorption heat exchanger
(32), moisture in the room air is adsorbed by the adsorbent to dehumidify the room air and
the heat of adsorption produced during the dehumidification is taken by the refrigerant.
The room air dehumnidified by the second adsorption heat exchanger (32) is returned to the
room.

[0226] In the second mode, the first adsorption heat exchanger (31) functions as a
heat-source side heat exchanger. During the second mode, as shown in Figure 13(B), the

four-way selector valve (50) is set to the first position, the first solenoid valve (61) is

opened and the second solenoid valve (62) is closed. Under these conditions, refrigerant
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20 first and second adsorption heat exchangers (31,

32) constitute utilization side heat exchangers. The

out door heat exchanger (21), ®he indoor heat exchanger

(22) and each of the adsorption heat exchangers (31,

32) are configured to be the sanme as those in

Enbodi nent 1. [0240] A description is given to the
disodrggliframi the camptehsr (2)rdogéenaet indhe Gist ad{orftjon Hea exchgnger (31),
conpressor (20) is connected at its discharge side to

ig tedudeidris prassure by fthe: ietokoperatedexpanséon vaded (é@),@wamxat@é in the indoor
(51) and connected at its suction side to the sec

hpgrexcldngeh £2) issuckesuintavend thea| coopoessedby shg mpremé (20) In this
out door heat exchanger (21) is connected at one end
casgetherflov of refrigerant ipfo theseeandsadserptipn hagt exehangenf32) i ls Shut off by
val ve (51) and connected at the other end to the f|r
theosegondpoleneid val¥e (@)flawn&ﬁry sgeqradnede, the uedgosayr h am@  taken heat

i ndoor, heat exchanger (22) is connected at _one en

fioRe refEaerent othe fist pdnerntiongheat smhaa&‘ir @é) é%@’é?hf’&&‘? fo the ouside
SPIGF ARG SR 11001y P At e QYU 49D I etumed to the

the refrigerant 5 circuit (10), the first adsorption
3t exchanger (31), the notor-operated expansion

23] ® dnaie il ToedemaSEereEgh GEROT o5 e Gond HEPIH g heat xchanger
EETATAC AN TR T R T
oG R Rl Py AR . OB B e i
%Ot%ﬁ% IF%%%@ Pgﬁg éh@g?g} ogeggnjcf Vag‘ved @9 gg %QP@{; éﬁc@ ¢ secclmd solenoid
vEl'vg | anl)eﬁ&i %d&pthtepe cg tz(%na {]aﬁr éegﬁttc{]%cﬂgfgtea from the compressor

e an e secon

f(@l ot 61%@:{/ the %‘Eg%i'% Eg%chtaﬂge 3@ ?El‘.grteﬁﬁ’%égs ssure by the

récﬁm@w&t%f&@ﬂ@ﬁﬂ i A e o
RO RIS SHPULIS LG PP L e v o
réﬁlgerfahtr info B8 thdoBHhddt eRGiah er (Qﬁfg‘éﬁut‘iﬁ‘fl?y e Qirﬁt%le‘ﬁﬁﬁpih@ve (61).

ports conmunit Ca eratlona

[P230V i Diring ke tfikd me88dh meoﬁFspﬂisﬁbb%bﬁ ‘]ﬁbﬁfexkﬁﬁl Bf @18 thoisture in the
enbodi rrent perforns a dehumdification cooli n

68T A iPRdSBeP bYUIKe dadsbiRhi @6 deR@hidiG ﬂﬁef&ﬁﬁ% and the heat of

adsorption produced during the dehumidification is taken by the refrigerant. The air
dehumidified by the first adsorption heat exchanger (31) is supplied to the room. In the
second adsorption heat exchanger (32), moisture is desorbed from the adsorbent heated by
refrigerant and the desorbed moisture is applied to the air. The moisture desorbed from the
second adsorption heat exchanger (32) is discharged to the outside atmosphere together
with the air.

[0229] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
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20 [0243] <Dehum dification cooling operation> The

system s behavi or during the dehum dification cooling
operation is described wth sgference to Figure 15.

[0244] During the dehumi dification cooling operation,

the first four-way selector valve (51) is set to the

first position, the opening of the nbtor-operated

vathpafeseron toBiguee [40) is 25 appropriately controlled,

the outdoor heat exchanger (21) serves as a condenser

[0238] t Houriing] ther hureidificatiom dnafeng ¢x2)ticre direts sepondrand third modes are
evaporator. Further, a first node in which the first

repgsied pn tlos ordsat Indhe fist geade( the)seeand asdsorpsion hedfraxehanser (32) serves
and the second adsorption heat n exchanger (32)

ag @rapadenser, dhe Siysipdserptien hpat exchangen (B lhdever s iR YApemtor and the
~second adsorption heat exchanger (32) serves as a .
indoRE berf exchanger (R2) i§ sBOERSEIRG eondion Inthersgaopd moeds,)the indoor
serves as an_evaporator are repeated]y alternated.
hegsexchanggy (239 seRypas as?m%gsqrh@ec}'gmsampe ?tofﬁwganger (31) serves

a5 ARBHAPORBE sk ShighonSEpiBARR BesbrFXEHARERS, 1o I gon-operating
o ‘%@%&g Ilgﬁ%gtﬁ{;fi |h ¥ eh@gﬁfr g%g%ﬁ{qgérf égag g:? qlaégser (5 #):T%%\feaslt%g a condenser,

tepiepond SRR Bt SFoREiBRY (O B8 PoBAPO B i indoor beat
LI having. d thr h.the first ad ti heat
cRSHEAEGRP o 41 SOARFTERE Bayi ng passed ¢ hr ough t he

P A TR T —
AR b Sy A P flarcin i
opGRE0S BAR APl ARpRERLnIF S (' URGnd ddlorBRACHIL SRiahger (32) during
okt and WP HEAB a0 B T indob e dc@frdnge? (£5'during the
S e | & pasei mg L hrougn £ he ourdoer heat

B2 6] nRBkn ddiphi S HIRP LR ARBGRkion heat exchanger (31)

ahy arB&neRbA rabﬁ?@?%o?ét@?ﬁ%ﬁ?ﬁﬂ&é'o ioﬁ%e‘é@eﬁcﬁgﬁdger (32) concurrently take

evapor at es whi rough the secon

pBRs i PMe TRAImMEIC BABERMm 132 gudNd(A)) e REANVayh8RE0r Varlllve (50) is

exchanger (22) in this order, is sucked into and the
sEQABRLE 8&RHd DsitiBE, he TRECdRAbId vdlVe (61) is closed and the second solenoid

valve (62) is opened. Under these conditions, refrigerant discharged from the compressor
(20) condenses in the second adsorption heat exchanger (32), is reduced in pressure by the
motor-operated expansion valve (40), evaporates in the first adsorption heat exchanger (31),
is sucked into and then compressed by the compressor (20). In this case, the flow of
refrigerant into the indoor heat exchanger (22) is shut off by the first solenoid valve (61).

[0233] During the first mode, in the second adsorption heat exchanger (32), moisture is
desorbed from the adsorbent heated by refrigerant and the desorbed moisture is applied to

the air. The room air humidified by the second adsorption heat exchanger (32) is returned



20 [0247] During the first node, the outdoor air

havi ng taken heat fromrefrigerant in the outdoor

heat exchanger (21) is dischagged to the outside

at nosphere while the roomair cooled by the indoor

heat exchanger (22) is returned to the room In the

first adsorption heat exchanger (31), noisture is

tad§ordosd Ihrtbenfirsteadsamptiohdwent ahnegeri(P1), ehoisger antheaotdoor air is
the desorbed noisture is applied to the air. The

adeortsduie thtestspibent andthet ieat of adsorptitsoprodiicad @Eingethe adsorption is
exchanger (31) is discharged to the outside atnosphere

takow by Hexr refi gepant HEncaiutdoor pirtdmied by dbwfinst adiotptisni heat ¢xshenger (31) is
exchanger (32), noisture in the roomair is adsorbed

disgharges to4bis ontbidaptneesphierhuni di fy the room air and the

heat of adsorption produced during the

[23KLinilai the sgeenshmodey ﬁrseﬁrswdﬁcrmu%fhreatg@rcanrgerrﬂaé) deRstions as a
air dehumdified by the second adsorption_heat

heatspunieg side(tay er@areerupﬁe@g ths serend Bofs: qscﬁil@s’p inFigyg 14(B), the
second node, an adsorpti on action for the first

foyraspteiestPrielte G0 atrgde the spegnd; pesition. diye fit spleppid valve (61) is
oS R e SRR RIS s
o3P B B ol SRR e A Bl e
B s BBy aRRSeRTIR P%glr) e vt k‘ﬂﬁuaﬁamﬁaées in the firs
R e By MG 0
R B SRR T P B Pl iR 02 i s
o@ﬂ%ﬁ%{% e?&tcg%léno%ﬁﬁ g@&h(ﬁrﬁ’]nggﬁlgss&g%d d&:&ﬁ? thgﬁ)gl'i?%é‘ nair having
B Ao TR ok BT, s
5 e e R S SRS g2 i e
tPthb &Rol ed by the indoor heat exchanger (22) is
returned to the room In the fast adsorption 15 heat

[(?Sgrarlﬂ e thifd mold®) aﬂ' {2]04 E@ri ORMRE firdt %d?&ﬁﬁ’&pﬁgat exchanger

he adsor bent tod eroomalr and th

(ﬂz ahd Oh RSB bbrPlo? ‘i‘l&@?ééoﬁ@ ﬁﬂéﬁgpﬁcﬁ'leheat exchanger (32) concurrently

hum dification 1s taken by the refrigerant.

tdk@ YH R Dugﬁgkﬁ@ @i BoieDYs 5w i Pl’gm%dﬂl@tﬂh@ 'forﬂ‘e\%y selector valve

exchanger (31 returned to thé roam 1n the second

(ﬁﬁﬁ@%@i 'tcp'&lé"'ﬁ?stt ﬁ%ﬁﬁi’&ﬁngﬂ fifs82blend AV €61)SisAR6RALAM the second
ffomthe adsorbent heated by refrigerant and the

sslefA8 Rat 2 tis! bBened. ARIAL @tbsé Qohdifion, Mrefrigerant discharged from the

compressor (20) condenses in the first adsorption heat exchanger (31), is reduced in

pressure by the motor-operated expansion valve (40), evaporates in the second adsorpticn

heat exchanger (32), is sucked into and then compressed by the compressor (20). In this

case, the flow of refrigerant into the indoor heat exchanger (22) is shut off by the first

solenoid valve (61).

[0236] During the third mode, in the first adsorption heat exchanger (31), moisture is
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20 The noi sture desorbed fromthe second adsorption

heat exchanger (32) is discharged to the outside

at nosphere together with the 2 r. [0250]

<Hum di fication heating operation> The systenis

behavi or during the hum dification heating operation

is described wth reference to Figure 16. 25 [0251] )
dBerbedgidrhéhdradsochieht beatédby refrgirant amdehetiesonhed heisture &t applied to
four-way selector valve (51) is set to the second .
theoait. t Thengir hinpidified by dhofirst adsorptian hegtexahanger (3Jans sepplied to the
valve (40) is appropriately controlled, the indoor
rdvaatIndhe beooyé adgaptions heay exchapger (33hdeeistere Wnthe rpem 2k is adsorbed
out door heat exchanger (21) serves as an evaporator..
by thet aviserbent dridrthe hpat b adsprpfiercprodpeed during theyadsgrniiongp taken by the
heat exchanger.331) serves as a condenser and_ the .
refugeraet. Abe air Sitied by Hesmsecord adsarniion heabgxchangge 324 ds digcharged to the
evaporator and a second node in which the second
Obﬁggﬁﬁ??%*wﬁ%eat exchanger (32) serves as a condenser

and the first adsorption heat exchanger (31) 5 serves

(B3 7hn -iftesty efifspbodimentcheat edl y al ternated. [ 0252]

0 Cer G Bring i thsomoset ¢ S%F:tﬁgts&ﬁg fE a0 Bptained in the above
ERgreRd4E0 R ORGHEE | (22) and the Tiret and second
G b e SRR AR b0r heat exchanger (22)

B Ml P
AR SnebPperD et 8 ottty BEERULRHE Bl tF) from the
o SBRHPRpb Sy B of BRI st dsorption heat
AL T PR3 L0 o i
S5 oc )] RO iR s34t QPR 0 four-vay
ST, SR B e i o

ohff3BF NS Bx 2.2 @raegf,sait ﬂlgglff‘ R dye8 Redt Qﬁcﬂaﬂl@&oﬁﬁ‘ﬁﬁ& two adsorption heat

excnanger I rst adsor pti on heat

BN 32 B RN YRt ot @
cBYARRESS BSat\WBIrdc8 sRRIRhNGKkchiger Shilk ke :B66KEat exchanger (22) and the
first and second adsorption heat exchangers (31, 32) constitute utilization side heat
exchangers. The outdoor heat exchanger (21), the indoor heat exchanger (22) and each of
the adsorption heat exchangers (31, 32) are configured to be the same as those in
Embodiment 1.

[0240] A description is given to the configuration of the refrigerant circuit (10). The
compressor (20) is connected at its discharge side to the first port of the first four-way

selector valve (51) and connected at its suction side to the second port of the first four-way

selector valve (51). The outdoor heat exchanger (21) is connected at one end to the third
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20 adsorption heat exchanger (32) and the outdoor heat
exchanger (21) in this order, is sucked into and then
conpressed by the conpressor ¢20). [0254] During the

first node, the outdoor air having rel eased heat to
refrigerant in the outdoor heat exchanger (21) is

di scharged to the outside atnosphere while the room

peit of thecitsefdubyvayiselettod valve (Elatané xommatpdrat (H2)thérsend to the first port
returned to the room In the first adsorption 25 heat

ot therraeyel foaBway seleitet valve () dBwointeat Heabenchimager (22) is connected at
adsor bent heated by refrigerant and the desorbed

onoiesd te te Husthoreof the firsefoarway Belectos oialvgi (51) and connected at the
hum dified by the first adsortptl on heat exchan ]
oftg1 nd & &etsgqam@opqrbmf the seenmdh fonmweyigelsetenridve Isn ﬂlsrrefrlgerant
heat exchan (32), 7s noisture in the roomair

cheribfidthp rﬁwsa@s@n theaft exchangish mﬁ)dthpyn@mew@@w%ﬁxvansmn valve
and the heat of adsorption produced during the

(4 randi the speqnd; aslsorpsion dieahexphangrs (32X Megemﬁ@d infthis order from the
roomair dried by the second adsorp 33;1 heat exchanger

thirgbtp PWP%‘EHB%@HCQUS PWeWw%?caev ‘ten@ébhere 5

tlon Cthﬂ

@ﬁ?f i fl%%i@iggw%gﬂs%n%geer @Qxﬁig Witghep, Befigen a ! s positon (a
SR R 8 P e
a?fi%?ﬂfﬂb{}?%emﬁ%?ﬁfﬁ%“eﬂnéga tes3d poBhe s gorRaT Bt in Figure 16) in
“&fl@eﬁs?‘ﬁ%agﬁ?er I ee%q‘%?%é’@% A4 gt Sek s ird part gommunicae.
B afs BB Ls?? o R SaTe PP 352 KRS Bitbeen o firse
pgglgglli ga ggm{}(g d%?o% ksnE%[ueeg Sllé Ig} ErYd m)) {BD\tNchhocﬂg ?ig:gtea&g r‘]chlrd ports

expan evapo SSI Ng

c&gﬁ%ﬁﬁcra a:?c?%lge:(g%dgﬁ@ eapﬁe%&rﬁxﬁd?ﬁﬂn%%ﬁrgﬁ%%atea%ﬁg é&%&om&i position (a
o R O U 2 89, s o
cﬁl‘ﬁifuﬁﬁ:%fé Jﬁ?gfﬁ §e%oﬁ@£ﬁd gﬁgs tBmbRRicafd Out door heat

exch dISC e outsi de at nosphere

eat ed by the i ndoor heat
{eXCLang %m@akﬁ avigie

Is returned to the room In the first

adsorpfd ofj i&@ﬁdm@?ﬁﬁﬁa'@gﬁém( 3% . thEDiprédehe éﬁb&&]&eﬁ@oﬁérforms a
air is adsorbed by the adsorbent to dehumdify th

dEIRRRdA datiek Bod1iH3 dﬁeﬁhoafan@aﬁﬁﬁumlﬁ@ﬁloarﬂeamgesb&wdnn g
the dehum dification is taken by the refrigerant. The

(31;71 aftIDeHﬂlEm&HicbﬂorIélﬁ)lﬁlgbﬁéraﬁ&&m ption heat exchanger

i s di scharged
The system’s behavior during the dehumidification cooling operation is described

-

with reference to Figure 15.

[0244] During the dehumidification cooling operation, the first four-way selector valve
(51) is set to the first position, the opening of the motor-operated expansion valve (40) is
appropriately controlled, the outdoor heat exchanger (21) serves as a condenser and the
indoor heat exchanger (22) serves as an evaporator. Further, a first mode in which the first

adsorption heat exchanger (31) serves as a condenser and the second adsorption heat
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20 to the outside atnosphere. In the second adsorption

heat exchanger (32), noisture is desorbed fromthe

adsorbent heated by refrigeramt and the desorbed

noi sture is applied to the roomair. The roomair

hum di fi ed by the second adsorption heat exchanger

(32) is returned to the room [0257] -Effects of

cketaogérm(@R) seBve@Ss Ancuapliralgr tud & hecopd eseletin eviidedihesatond adsorption
the follow ng effect can be obtained in addition to
hedteexehinget 3Dbeatasens byondessatradethErfsidadsorntion. hfap 28@anger (31)
Even in the case where the air conditioning system of

seIves asraasyAporeto ot iepeatedly alf@natednf i gured as a

so-cal |l ed separate type, it can be avoided that the
[¢245berFusthesnerss dusing thes deliumidifisation raeoling rapgeasion, outdoor air is

Specifically, if the air conditioning system exl oﬁqes
suppdicd g rthe puideot healsxelrangeic(2dd wpd geemrail Bosuppliedtq thesindoor heat

four-way sel ector valve (51) and the outdoor heat
cxshapgerd?) fhithe diret andfeeqndedsorptian beatresrangsisddl it Then, the air

and the first and,second 5 adsorption heat exchanger
hpgpg passpd thraggvihe w&wr B%Wé%&égef( 3)1s Cpﬁtén%lélyrﬁalp fiedto the room

B Al s g ioaned e st wﬁsaﬂﬁﬁn tof BEPERAAID) and the air

unit, It connect t e out e )

TR Paded tRURIE T Serehs alsPTPTOR R GHeBRUGT Lo AsE Bltrrgately supplied
Therefore, according to the present enbodi nent,

t'ﬂhpcf 9Mbe avoided to increase the nunber of

RIS B8 i %&%ﬁ%@%‘i&@@ e SRR o exctaner

OB adsr bR ar o B 4H hoheBPodrudi el BRolbRebigy poncurrently
5

tagé lpl&c%nglu}lh W& S ét P‘Jogg a%]shoM? qll)tF %l?é ?%@)g{hgsl’:sgg@% ﬁﬁp-kvay selector

t'he al con orfi'ng system
vglqgggid)rﬁg Rk thtjﬂg f[g&f ddsgﬁgl?rﬂ]%&&]tﬁ é}%’o‘gqndgté)g%,d%‘?%st disc.ha:rged from
R Mgy’ RSN e?*%ﬁg%%%ﬂh@%%%ﬁt%? bl oo’ (1) and
ﬁ’sg eadé&% 845} leRBhank® (319 " f05udeh! %gdueg@xn prbure by the

w SI eck valve

hﬁgd t&pﬁ%‘?o Fvleomtﬁ' %g%@raﬂe?ewﬁfec %3%1%‘6 the second

(72) ow' si' de the seco

g e P e .« i
it8 aN@ tHeA BbrripPesSRINBIEHE @8mbRséd? §20).

[0247] During the first mode, the outdoor air having taken heat from refrigerant in the
outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
cooled by the indoor heat exchanger (22) is returned to the room. In the first adsorption
heat exchanger (31), moisture is desorbed from the adsorbent heated by refrigerant and the
desorbed moisture is applied to the air. The moisture desorbed from the first adsorption
heat exchanger (31) is discharged to the outside atmosphere together with the air. In the

second adsorption heat exchanger (32), moisture in the room air is adsorbed by the

adsorbent to dehumidify the room air and the heat of adsorption produced during the
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20 inflow side of the fourth check valve (74), and the

outfl ow side of the fourth check valve (74) is

connected to the outfl ow side7pf the f rst check val ve

(71). [0261] In the refrigerant circuit (10) of this

nodi fication, the outdoor heat exchanger (21) is

connected via the bridge circuit (70) to the first

dploumhidificatiboe is ¢aken dbyf ther refigerang| Ebe ovom \aid dehupBSdifiednbly the second

t he i ndoor heat exchanger (22) is connected via the

atisorptye hefat exchanger (32)tioretureed® thecwml port of the

second four-way selector valve (52). Mre

[6248L i fIndhé kgcond mlthpea:bad@gmloncacmomfor thedirst adserpbion digafrexchanger

heat exchanger (21) is connected between the first

(Theold arggenceation acting forHbe second ddstrptien hegt wachiangyr @2y concurrently

the first port of the second four-way sel ector valve

takp ple@)Dtin:mgc theneasped medenas showa inj Figurec ha@), the seeond four-way
and the fourth check valve (74). _Further, [n the

S@Ptptafg &alrer B3 tis (sebyo the Secandopepitien t Usdert theses é@aﬁmons refﬂgefant

four-way selector valv

S e Pt B BB =
check \r/ﬁI% 4r5.6°‘?:qg‘e%ﬁ°@€ﬁ8? CTo eq%gem o BEﬁetr’hlS roduend
PFSFTF G SR ok ephate %‘“Sl?‘b‘fﬂl]}"’gé@irﬁval%‘?r?@a Wi%h'syassmg through the
| ARUPHOR Ry BT Zﬁﬁc% ﬁd“ ke Heal RETHRD Gk P order i
Sﬁﬁﬂ?ﬁﬁ@.@@ﬁ°&ﬁ°ﬁ’%&%€%‘§3’e @Pgipfecf‘] a@ tnhf he case wher e

(B3 ORGP0 o S o RO kb g e
ol 319 U 54 S0 U2 SPSIEB e A 0 o s
?&Qg ‘o&%@f&cﬂa‘&? hfez& %ﬁg??i]zﬁ% o h\ﬁ? the(ﬁﬁﬂn %eché st adsorption

Irs ere ger ant

% %\gggz}]n% {1%3‘1:) ?uﬁ’% Fxﬁ r(lyggﬂgglﬁgcgtﬁ tﬁ@ﬁsoﬂﬁﬁ?ﬁ?dehumxmfy
thd ok £i§tan&ﬁheaﬁje§9 BP?{]S‘?}%EE?m&ﬁ%H% ﬁ% etlé% C}m’ﬁﬂglﬁcgﬁon is taken by

refrigerant having t of th

il N SR —
r&ﬁﬁ%d & ?ﬁ'éafb%ﬁ{ Iﬁ%@ secbld bR R diEkeal @ﬂ?ﬁan?é}r(t’@ﬁ rﬁé’{@mre is desorbed

second node In the dehumdification coo

fioRE fRl ddBrbeAShRAGY FdTriFérant shdlthe @esorb&?rrfdlsftﬁ& is applied to the air.
four-way selector ‘valve (51) is set to the first

e &kdl%t@{é deﬁrbb@ Soffihe Jtoh8 UisoptyorSiae et PangeRl(¥YB) i§ ddtharged to the
is se (0]

outside atmosphere together with the air.

[0250] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
with reference to Figure 16.
[0251] During the humidification heating operation, the first four-way selector valve
(51) is set to the second position, the opening of the motor-operated expansion valve (40)

is appropriately controlled, the indoor heat exchanger (22) serves as a condenser and the
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20 second position. The refrigerant having flowed out

of the outdoor heat exchanger (21) passes through the

first check valve (71) and theq flows into the second
adsorption heat exchanger (32) and the refrigerant

havi ng fl owed out of the first adsorption heat

exchanger (31) passes through the third check val ve

o(fd8dr head exbleamgbl (R4 serveo at lae eivaphoator.nBather,ex filimgede in which the
(22). 25 [0264] During the first node in the

firuradstirpficabeéa rxteagem@1p paves dsomcomisnseh and thasdepnd adsorption heat
18(A), the first four-way selector valve (51) is set

eschanber (32semeesps 9itevaporatodande serepd mpdefin whickethe second adsorption
sel ector valve (52) is set to the fast position. The

heasf exichargan(3Naservey 4l owentleosar anfl the firsthadsprdiosrhege gxchanger (31)
exchanger (22) passes through the fourth check val ve

SETy e ﬂSaﬂﬂRﬁVﬂP@ﬁtOF peaigpeatedlp altefaated.r st adsor pti on heat

exchan (31) and the refrigerant having flowed out

[@452] h mﬂ@enw@, dursng the .hamm@aatw@MWJ eperetz% OHEi%’?’éélf is supplied
t hrough the second check val ve (72) and Mﬁh
tq HhecPgRor dpcEhANSA(2 20 JRGEraIY rmlpples‘ﬁi eat exchanger
hand, durjng the second 5 node in the hupid . .
(30 andrige st and aﬁqon«aédgqmw gat Fe?ﬁglaﬂnserfé?b) 5} ?@% fhgair having

four-way . sel ector valve zza?nd t he second

PgﬁF%&f{IB\lgh,@P\}%dqoséya aﬁxgh fsr@npngcg@ ﬂ.lpp]leg tot eyroom while
BB e S a5 I TRTI
eite bl Bh e ondR §5rﬁ%§§°%ﬂ%9t(h@ewéfﬁﬁ%§%ﬂxfupplied to the

haV|ng flomed out of the first adsorption heat
Whhanger 10 (31) passes through the second check

[(X%fgl r@?ﬁ% it ri]td to?%&%g%l\/\%atlaogi gcfttogxg%)r og:srt apﬁcﬁ'}:tlon heat exchanger
(%15 S ?fl r ac}fgorpﬁhﬁ %H go]r%e g’écoBE taﬁ:z%t?&rf ﬁfﬁa@tekﬂ{énhgrh(gn concurrently

e CiTc
tepée %c:ef Bﬂfm 1He %Ir% g’la Qras\(/slgég(vgl %E’gm@?%&s)hﬁless@ our-way selector

por s are
v@fg\ré’?%’ﬁ é%" g&a tﬂ&' sgpcﬁfd O[:R) ﬁo AUORdMhdsE CBH&{I% tﬁg&gﬂtddlscharged from

aer ressure

RS () L%%?%FPS%%% P g 5 OSB82 08 e ) o

Hgngm J}ﬁsrtpaoﬁqxéat ¢ gér E%g”i&l thqu%fdé?' %h?édu%d?%? gﬁré‘ssure by the
a port a e| n

way s | ower pressure

“pr es@qelr | nvé‘?a&fmﬁ %lvlgegﬂ)’l bgé}rormoﬂhﬂ?%sﬁng fth}dﬁgh the second

tionis An air conditt oni ng
a8363HtR0R Bt exchanger (32) and the outdoor heat exchanger (21) in this order, is sucked

into and then compressed by the compressor (20).

[0254] During the first mode, the outdoor air having released heat to refrigerant in the
outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
heated by the indoor heat exchanger (22) is returned to the room. In the first adsorption
heat exchanger (31), moisture is desorbed from the adsorbent heated by refrigerant and the
desorbed moisture is applied to the air. The room air humidified by the first adsorption heat

exchanger (31) is returned to the room. In the second adsorption heat exchanger (32),
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20 the present enbodi ment varies in the configuration
of the refrigerant circuit (10) fromthe air
condi tioni ng system of Enbodipent 8. [0267] As shown
in Figures 19 and 20, the refrigerant circuit (10) is
provided with a single conpressor (20), two
not or - oper at ed expansi on val ves (41, 42) and two
nioisiure\iayhe meheair v adsatbed by(thd adswihent Fo detnunidify tlee room air and the
refrigerant circuit (10) is provided with a single 25
heantef adsorhgen prdobethdening the)dehamgdifigdtioni indaen biethe refrigerant. The
exchanger (22) and two adsorption heat exchangers )
rqoBd pir3izied bynthe seeondefdsomptiom heatcixchariger (32))is diskarged to the outside
out door heat exchanger (21) constitutes aheat-source
atmagphéreat exchanger while the indoor heat exchanger
(22) and the 79 first and second adsorption heat
(@256 harinéhe sqegnd na@ly, apedsorntionaction forhe ifiss adperptipe heat exchanger
exchangers. The outdqgor_ heat exchanger (21), the
(31) @8d o TREceration pgHeRe fortho yecand adsprpigsy heat gkchang e (32) eppourrently
heat exchangers (31, 32) are confi.gured tﬁgﬂg &Pe
takg rlacen Durings thej secondhmde nah shewn gn | igerg) 16(B), the second four-way
description is '%ﬁg to the c
[

sleatern Yabye(IL) t5ise t{g ﬁ@@yps@m?ﬁx{ggﬁ%{egi q itg%&;rggggerant discharged

connected at i di scharge.side.to.the fjrst, port  of
TN CPEPraseR AL PROSs MPUF PRSI ED i rdoBh Pt Pxghanser (22)

al?‘{;[??%g?plﬁm | 8&)&1%% %@t;q%&éprt%gﬁfﬁ?-?% ggg {9%(}?8,];1? tr%cﬁ.gf{:cll r1r§’ E)ressure by the

R TORBA GRS VASE o B0 Y o ap e (it frt adsorpion
ted t he oth d t he fifst. t f ,

VSRS Py o B o bS] 6B h . R8s o nd

of the second.four-wa | ector valve (52) is
%ﬁ(g (52)

thc?Bﬁﬂ%’@feéae 'ihﬁgman{ﬁS rt of the first four-way

i 5 I i ' ' .
(BREF T e Ssoomi bnodee B DMBGRERE LR Riodsbd B tefforant in the
oﬂi’%ﬁlr A &k eremzri]sz h&@h%@éd" & i si&@?téﬁ(ﬁ"sgﬂé}ﬁ WIS the room air

't
excnanger econ ot or - oper a Xpansi on

) i t .
R By L SRR3R SR BHE 191 s saorpion
f_ 14 ;i .
SRS 0 e BRI ) B MabiBy o cenmity
ARG AREYARA: O AAOPRAIER g BREASANUTIRNS: s e

Lept th < di
t}%g@n?rﬁ?%k&ﬂ FhedB8m al?xedﬁe%qgnﬁe et A RPidhdaP bt changer (31) is discharged

( icate and a second position (a position Shown in
1 tlg bBts ) atifdsphere. In the second adsorption heat exchanger (32), moisture is

desorbed from the adsorbent heated by refrigerant and the desorbed moisture is applied to
the room air. The room air humidified by the second adsorption heat exchanger (32) is
returned to the room. |
[0257]) - Effects of Embodiment 8-

According to the present embodiment, the following effect can be obtained in
addition to the effects obtained by the above Embodiment 1.

[0258] Even in the case where the air conditioning system of the present embodiment is
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20 which the first and fourth ports conmuni cate and

the second and third ports conmmuni cate. On the other

hand, the second four-way selggtor valve (52) swi tches
between a first position (a position shown in Figures

19(A) and 20(B)) in which the first and third ports

communi cate and the second and fourth ports

cofigued enbesoanatled seprram dypn gt taw be (axoided ghati tha msingwen of steps for
in Figures 19(B) and 20(A)) in which the first and

irfstallatibn poorksincRBsesorfipanificallyy dntdiet #ie woditiodingn dystémn remploys the
ports communi cate. [0270] -Qperational Behavior The
stilgtureomdivhich rthe comypsesson (X0)1 the firse Seuntwasnsela¢tar yalve (51) and the
perforns a 80 dehum dification cooling operation and
optdpomhest £xdanger(2heare icaptainged iman eptdoor-gdy upit and the first and second
<Dehum di fication cooling operation> The systemni s

agrerptidnoheag igxchangerse(3da g indeorchaat srchansen g ofher speppd four-way
is described wth reference to Figure 19. 5,[0272] , .
seletoh §akvre(Sd i W metrioparatedo PXRIGSIOP eYalYs &ﬁ'g) fiffecontained in a
e oS EHE i o o B B o i i
A5 S0 R S BB  5BEmpen, i€ con b
o e e 55D BuPSICES S B oo ur
SRR i bt S5 288 S o i, BERARBR vork can
rERDPARE St iraber B8 onf oA ook F b Handitgif fonditioners
tion heat 2 d
AP PP AR FFROREREREY o changer (319 serves as
. 7 o
o IR Al ERLPARLE Y bR BB IR R B i
i ng.the fiirsk 0. 5 dehuni di ficat i
(gﬂgl}‘au[g’g"ge I%g‘é‘rda ?‘%%%n’g‘oré‘?ﬁgﬁf" 8. Further. the air
R 4 L g0 92 S e, SRR 30) KBl oy sonncin
3SR, ORI il oo A RO0) S o

USRS L3S0 e SRRy S5 HEcond s b
(72), the inflow side of the second check valve (72) is connected to the inflow side of the
third check valve (73), the outflow side of the third check valve (73) is connected to the
inflow side of the fourth check valve (74), and the outflow side of the fourth check valve
(74) is connected to the outflow side of the first check valve (71).

[0261] In the refrigerant circuit (10) of this modification, the outdoor heat exchanger
(21) is connected via the bridge circuit (70) to the first port of the second four-way selector
valve (52) and the indoor heat exchanger (22) is connected via the bridge circuit (70) to the
second port of the second four-way selector valve (52). More specifically, in the bridge

circuit (70), the outdoor heat exchanger (21) is connected between the first check vale (71)

and the second check valve (72) and the first port of the second four-way selector valve
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20 take place. During the first node, as shown in

Figure 19(A), the second four-way sel ector valve (52)

is set to the first position.7Under these conditions,
refrigerant discharged from the conpressor (20)

condenses whil e passing through the outdoor heat

exchanger (21) and the first adsorption heat

(8N cik anvgpectéd bytwean tthe Sirgrcheck viabrer @dy@ad the fpurds sheak valve (74).
by the first notor-operated expansion valve (41),

Farthgyo frathesbridgetdirsuit ({@@)o thehsegond: pett o ghe sqcpnad foursw% selector valve
reduced in pressure by the second notor-operate

(¥ paperingeted detweccnahy second phecktvabve (72) ped thedhisg @heck valve (73) and
adsorptlon heat exchanger (32), is sucked into_and
thehiadoeiohast exehmagery(22hés conepied debreephy thigy cheavatye (73) and the
the second npde, an adsorption action for the first
fatiohsel vHve ). exchanger (31) and a regeneratlon

action for the second adsorptjon heat exch n er S

(0263t urlne thg ycase offe the azhove DEﬁfF‘BE‘aP% é’l@EEoﬁ mjr&g gegant  circulates
sho gure 19 t he econ
thﬁaﬁrtﬁrguegziyﬂpg cBi of ghe it §B Jupdes gh thedRETidGegion cooling

conditio

OB S8 ﬂup%%;e%'e% GG 55ty ﬁfsggﬁgﬁ %Oﬁésoﬂhﬁ%awnt%canon heating
REAESR R R e (Bye 14 rebesteof Hepuie (107 Baatnaft Fih Ro'tHlge cireuit

( essure by the second notor-operated expansi on valve
ﬁﬁ evaporates in the indoor heat exchanger (22),

{ﬁaiegﬁced gnvﬁrs?ir%; e in %g:;)c{oc]ﬁ dgtsl{:eﬁln?lthcgoro 18? %}a?lgn as shown in
R R Pe JEE o R §RE ?‘%ﬁ%‘i’%"ﬁ%@lisorﬁl?%%sddaﬁ%ﬁ@/ﬁy selector valve
(é:irj ra&’@?étrfgrtﬁ?lﬁ By g%%ubﬁse e Pﬂ&g}%ﬁ ‘ﬁ?ﬁh@ Mo Q)f the outdoor heat

Oper a omalr coo
SR i T %agvgsw s o o
SEGHFB 5 )M A5 0 NI e s
a& d#luﬁéa'f‘ Qx$ 2?9? 027%@{% thd Fifd LRERAN B/ (73) and then flows

edtot eroo m di fication heating
nﬁg%@iﬂ&ﬂf hiktCexeHBiRP\(22)0 eRaie Vih&FUlahBI i the secorrlld mode in the

hum di f1 cation heatlhng Operation is described wit

dﬁﬁflﬁﬁﬁ{h‘ﬁﬁoﬁ Codlirpubratidn, O [AUFishee 17(B), the first four-way selector
hum di fi cation heating operation, the first four-way

vaRk €81)Q§ séf 3 MR first position but the second four-way selector valve (52) is set to the

second position. The refrigerant having flowed out of the outdoor heat exchanger (21)
passes through the first check valve (71) and then flows into the second adsorption heat
exchanger (32) and the refrigerant having flowed out of the first adsorption heat exchanger
(31) passes through the third check valve (73) and then flows into the indoor heat
exchanger (22).

[0264] During the first mode in the humidification heating operation, as shown in Figure
18(A), the first four-way selector valve (51) is set to the second position and the second

four-way selector valve (52) is set to the first position. The refrigerant having flowed out of
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20 (51) is set to the second position, the openings of

the first and second notor-operated expansion valves

(41, 42) are individually contgolled as appropriate,

the i ndoor heat exchanger (22) serves as a condenser

and the outdoor heat exchanger (ZI) serves as an

evaporator. Further, a first node in which the first

thedindogrt ieanhexvhanges X22qpayses thidiph ster foasth abeckavaluvn (B swd then flows
and the second adsorption heat exchanger (32) serves

irte then fiesy agerptior heu @xchapgers@d pand hedefiigerantihahingftowed out of the
second adsorption heat exchanger (32) serves as a

seoond exdserptiora heatt ¢xehénges (32 dpassqst theoughdhe sescodaghgek valve (72) and
(31) serves as an evaporator are repeatedly _

theint Bownirge thgputdoophedt eRpbanger (31)oWndhe iotkerthpads durng the second
node is the sane as that during the first node in the

mpdaiin the nmidifisatiembeatigs eperation.ds shewmib Bigure h8(BY, the first four-way
Further, the air flow during the second npde is the .
selggiar xalve KAL) enst thegsecerd SaEoRY sRbRREON Yaly$£52) are set to their second
hum di ficati on heating gperation_in _Eggog%nent 8. 5

ppabens he tefrigerant havinggBowed out of dhe,indasr degt grehapger (22) passes

the first adsorpti on heat. exchanger 31) and an ]
thigugy ;slqu SopE Ehesik Yalve t(ﬂ‘b gﬁ%ah@ggeya&aﬁ 8¢ pergnd adsorption heat
exchan 32) concurrentl t ake pl e..Durjng th
ei«?@ﬂ?&@ﬂ%&ﬂ SipiFrantay @w'ﬁf?%ﬁwsg@%ﬁﬁm%w exchanger
A st retish b spetl dibiaier &2 Al P AR S5 the outdoor beat

di scharg d from the conpressor (20) condenses in the
XsHBEeT{Ahor pti on heat exchanger (31), is reduced in 10

(U7 A AR ofors o PR RLANE O RARGLRBASEIAS g povides
Wi REfe Spdh RO A Dy il S BSC R ReeBR JaisSB1) and the seoond
PS5, RSB0 LR pBfts B B B Bl BlogRE while heir
SPGB i WP SR SRROT Rl ao RGO RS mocitiaion i
SRSyt oL oRURt Pl A AR of Al s  por
<[5 bEE ARG Hjghef plosCRBGHA b BBt afvays W el e lovlol plcithre.

(6265 - m‘?ﬁéﬁ@ﬁ@of"tﬁél’&eﬁﬁ&bﬂs set to the first

position. er these conditions, refrigerant
di schahesimeht $0T hEPr&eAPnPatRh ié dkribal) I6NHESonditibdifg system of

second adsorption hz)at exchanger (32), 1Is
the present embodiment varies in the configuration of the refrigerant circuit (10) from the

air conditioning system of Embodiment 8.

[0267] As shown in Figures 19 and 20, the refrigerant circuit (10) is provided with a
single compressor (20), two motor-operated expansion valves (41, 42) and two four-way
selector valves (51, 52). Further, the refrigerant circuit (10) is provided with a single
outdoor heat exchanger (21), a single indoor heat exchanger (22) and two adsorption heat
exchangers (31, 32). In this refrigerant circuit (10), the outdoor heat exchanger (21)

constitutes a heat-source side heat exchanger while the indoor heat exchanger (22) and the
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20 reduced in pressure by the second notor-operated
expansi on val ve (42), condenses in the indoor heat

exchanger (22), is reduced in7pressure by the first

not or - oper at ed expansion valve (41), evaporates while
passi ng through the first adsorption heat exchanger

(31) and the outdoor heat exchanger (21) in this

fiegtdrd, sécend uadserptiont lieas reotchangersc (A ri) seuhstipte migilization side heat
conpressor (20). 25 [0282] Furthernore, during the

ehachan gt Biwet dwdodrdzmai exghamger £21)othe indeorhoahexshangee 428 chnd each of
by the indoor heat exchanger (22) is supplied to the

threo edsongtidne hedteexchamgess (3hudd)dafei eohflgpred ke Hei thet same as those in
adsorption heat exchanger (31) during the first node
Eartwdithent8oom ai r hunmidified 83 by the second

adsorption heat exchanger (32) during the second npde

[0268] al A edeserinsiop is wiysm foethe eonfiguration of the yefypetant fiseuis (10). The
of Enbodinent 9 Accordin 0 the present_enbodi nent
compresyir| @0 Hocaameeted ak Hp %éféh@‘ﬂﬁ &i9%ctg thp first a%lﬁ ﬂ&ﬁw firgg four-way
the effects obtained by the above Enbodlnent

selpetes Yalva(S1y ang)cenmggted Heits SHeRigRtiefio &l}ftﬁ%‘?ﬂdcw phe first four-way
sabaporalEs 6H). ThopRIdRPE Rt ERORRBSTAALbISATBRCHLAF o ond to the third
DR I06 AL Rt o el SR IV E58) a0 oL &t By S gng 15 T first port
of PR Se U Y oRe B 1Y R H@Eﬁﬁ%&dﬁ ?3%‘]'&?25)800“@ four-way
s%gggh&@g%ﬁﬁﬁ?ﬂ@ggeég%ﬁﬁ"ﬁ“@h gf ! 'Stﬁ‘xﬁ B R el valve (51).
TR R gaéasz}&et? 5, Bt o, e
PAERSHE ol IR e PR MR g e o
16 SRR J@,gﬁfsw%mn@ap ahf e sk k&taﬁg&é%sor%ﬁ exchanger (32) are

erature ncrease O

a%hﬁ%e}(ﬂl ﬁdchfsrbr&é}ef @‘Hscﬁeﬁ:ﬁqu% f36Rh pBRIanY éco g]fou%%lj{ .selector valve

ensures Fegenerat ion of t sor ben
(g 284] "Enbodi ment 10 of the Invention” Enbodlnent 10
"the present invention is described. An air

P99, 1S58 BELSD o SRR RSy g osion
pbEifiBh shdteh A Figh@N9) i RRicASHRE £ Bird PORe doMRiknidte and the second
and fourth ports communicate and a second position (a position shown in Figure 20) in
which the first and fourth ports communicate and the second and third ports communicate.
On the other hand, the second four-way selector valve (52) switches between a first
position (a position shown in Figures 19(A) and 20(B)) in which the first and third ports
communicate and the second and fourth ports communicate and a second position (a
position shown in Figures 19(B) and 20(A)) in which the first and fourth ports
communicate and the second and third ports communicate.

[0270] - Operational Behavior -

The air conditioning system of the present embodiment performs a
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20 [0285] As shown in Figures 21 and 22, the

refrigerant circuit (10) is provided with a single
conpressor (20), a single notey-operated expansion

val ve (40) and two four-way selector valves (51, 52).
Further, the refrigerant circuit (10) is provided with

a single outdoor heat exchanger (21), a single indoor
detesideicatiom geoling2Pprating andwe haotsdbfigationrhehting operation.

exchangers (31, 32). In this refrigerant circuit (10),

[627d] o Didmmitifzati@xaieding eperaid)™> 25 consti t ut es

cheat -source side heat exchanger while the indoor heat .
exchaflgetysEeary betmiqrr@ringith@dgnmdg‘@@mmcqﬂmrqm@ﬁn is described
heat exchangers (31, 32) constitute utilization side
“ﬁ@apfer@welm%igmﬁsw-The out door heat exchanger (21), the

I ndoor heat exchanger (22) and each of 84 the

[0273br owiing thedehumadifierfionscopling opsrption. dhe St ifgyrway selector valve
be the sane as those in_ Enbodi nent 8. [0283] A

(Bosisr sebtp dhe i firsypoEHom othe Hepeasgs i uths: fivsh agd sepend motor-operated

refrigerant circuit (10)., . T co ssor (20) is
cxRASIOnt walves: (41; d2)jasg md'géugfsa £ORtE el oast Pl?é?P‘%?d?’t thgoutdoor heat
the first_ four-wa 5 sel ector, val ve

cxREE @d) A6TVFT 85 £ RANIERSeE apg the indogr ié%%ﬂ%ﬂ%&er (3) serves as an
cHRREHBE U oA A R g Sty T sSHien Bt e A serves as
o2l B Bberbhon bt chfites U] 8RS H, 85 pypmopator and
<200 o4O BEN oh neseo ARG By Sopal? CiA] el 48 g condenser
STt A s ISR o DR g s

ah tthg second port of the second four-way sel ector
E (R (52). In the refrigerant circuit (10), the

[%go%hé‘ﬁﬁggﬁ\’%ﬁﬁggg gﬁsgﬂr%oﬁe Ema T80 EHe it first mode in the

expansi on e 1n excimanger

d ﬁﬁhltdﬁﬁc%g% rc%?ﬂ?ﬁ ob&'aﬁ&il Zn gﬂlﬁfdiﬁléﬁ%ﬁ ?ﬁ'tﬁeli‘,' it AP flow during the

our e secon our-way sel ector val ve

sl Cnﬁ&ecgzzl% fhe dfe bd #h%f dﬁl‘?lgio heekcaifl R6EO I MR deButrfilication cooling

SW t etween a first position (a 15 position

Ogﬂgmt’,lﬂr{rp E&an%ﬁtf}’.l(A) and 22(A)) in which the first

ports communi cate and the second and fourth

S ' Stk | ot
7 FOSPIHERts SBT3 e R et

(SNt 4d3oRPibh ScEMTBHhE 88BndAdsdrPGorS B&R '&Qcha%@% {32) tencurrently

ports comuni cate. On the other hand, the secon _
dlRWlackaDusiRL ed Rfst MY Sas(shéwn it Figed Q%A?emmﬂorﬂi fouf-Slay selector

position (a position shown in Figures ZA) and 22(B))
valveWB2)R set to the first position. Under these conditions, refrigerant discharged from
the compressor (20) condenses while passing through the outdoor heat exchanger (21) and
the first adsorption heat exchanger (31) in this order, is reduced in pressure by the first
motor-operated expansion valve (41), evaporates in the indoor heat exchanger (22), is
reduced in pressure by the second motor-operated expansion valve (42), evaporates in the

second adsorption heat exchanger (32), is sucked into and then compressed by the

compressor (20).
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20 the first and third ports communi cate and the
second and fourth ports conmunicate and a second
position (a position shown ingfigures 21(B) and 22(A))
in which the first and fourth ports communi cate and
the second and third ports comunicate. [0288]
- Qperational Behavior The air conditioning system of
[0278] priashabecont) mbdepan adeorptoomnactian f@Sthd dhrstndddordption theatnexchanger
cool i ng operation and a hum dification heating
(3 eandtai regencrdAHctiohdruhe dedond atsaptiarobéat ryclopgen{3i2d noncurrently
The system s behavior during the dehum dification
takeoplacey Dyrengatheosecosd cesiey i2batio8s inwFighrer (@) etizesacond four-way
Figure 21. [0290] During the dehum dification cooling .
sdpaontvalyn, (52has cat doche Isecrndepotitony iinde2 1theses epndionss refrigerant
a condenser and the indoor heat exchanger (22) serves
disshagged frapothet enmpresser (MY conderfsey svhilengdesing thyapgh theneutdoor heat
first adsorption heat exchanger (31) serves as a . _
exehatgerd@l) andithersecadsasisonption deeraschangen 632 o sip ardpsy is reduced in
(32) serves as_an evaporator and a second node in ,
Pidssurh bythresesand retercansrased expantan valye khigeyapprsss in the indoor heat
serves as a condenser and the first adsorptiqon heat
cxchangsid@e). (is 19dused i pregsura by dha Ssstanetor-gperated raparspn, valve (41),
al t er nat ed. ti0291] The air flow during the first r&tl)de
eyaporaies W4he Tk adsegption heat gxehapesy (3L), ihsked fntp gpd then compressed
dehum di fi ca{i b)n cool i ng operation in Enmbodi nent 8.
by the ¢oapresspE(2®.r | ow during the 10 second node is

S S 25 S St o spom i cola
o B P s BRSSO S S P e aumiicied
b BR Rt P RR R FErlerEe LA SR E: Thth MR® ang the room e
B, B ARl LRy D e o moce e
aft%g‘?%%gsﬁéf&ttﬁ%m\éﬂ-ve (52) are set to their first

posi and € openi ng of the notor-operated
ns&lﬁﬂ v ] ropriately controlled.

E@rﬁir e%dzﬁ%agﬁéﬁ?%tg{ﬁ:?p%%gpgi gerant discharged from

the cgp i Hﬁlxﬁé' idi $HeBng LPEAHGD is described
the fi rs%ﬁgegggr%ﬁ%ﬁlcﬁea g}%ﬁ%%iﬂg%ﬁcaﬁg_ﬁo canagtEe
WA AR P 83 nger (21) in this order, is reduced

In pressure the not or - oper at ed expansi on val ve

[02778) : BYARP i Remiiidafion heating operation, the first four-way selector valve
(51) is set to the second position, the openings of the first and second motor-operated
expansion valves (41, 42) are individually controlled as appropriate, the indoor heat
exchanger (22) serves as a condenser and the outdoor heat exchanger (21) serves as an
evaporator. Further, a first mode in which the first adsorption heat exchanger (31) serves as
a condenser and the second adsorption heat exchanger (32) serves as an evaporator and a
second mode in which the second adsorption heat exchanger (32) serves as a condenser

and the first adsorption heat exchanger (31) serves as an evaporator are repeatedly

alternated.
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20 passing through the indoor heat exchanger (22) and

the second adsorption heat exchanger (32) in this

order, is sucked into and theg2 conpressed by the

conpressor (20). [0293] In the second node, an

adsorption action for the first adsorption heat

exchanger (31) and a regeneration action for the

[6258bn dTteds 0l gwiduring det fisk miode iscthe 638% ag that duningnthk first mode in the
take place. During the second node, as shown in Figure
hami{dificationdeafing operation indimbmlimentd. Fzsherathpeal( Bay dunigg the second
the second four-way selector valve (52) are set to

modeiiy the samn s Pt ferngthe serpnd mdedp g hnigificatien heating operation in
not or - oper at ed expansi on val ve (40) is appropriately
Egthediagnt8d. Under these conditions, refrigerant

di scharged fromthe conpressor (2%% condenses whi

14786 g the ﬁrﬁtﬁme@q;w fegencRiGinactionsiar the Brst ipdagrption heat exchanger
exchanger 32) and the outdoor heat exchang r

(3hjagd @Popélﬁorprlgn P@é‘tﬂ:@’d the,sqspad adsoeptign Rk exe anb (32 Soncurrently
538 gDEFRb i fehes B howE o Figs aﬁ@Spt‘fue%tgseos Ry seecto
V&%éféﬂgggegr éE %lugﬁc{]ﬂ(gﬁgl’,leéé gg,l?ldltll ¥ S gTr Tc?larged from
t@&#@ﬁ%‘ﬁ{ P e 'ofs%;fo?ﬂhﬂﬁ%%%? #930. i reduced in
aswa A the rF oo B et SalkBAAD) Ghofonh i 88 Thdoor hea

AR, LRyt P%S%l?r? by dheHesPRe H@O&%{Pteh o Bhflbh vaive (42)

%33%”%5%&%%@%@%@%%?%%&% AAHIFEL A 29wt
ﬁt@ggrah 2N cﬂ—ah%eﬁgg{)em ﬁnsb SHE @rsugk'éd Hio talﬂg etaen cortnﬁressed by the

um d| I'CAL i g opera ion1s descr

gt © Figure 22. [0296] During the
SRR

ti on heating operation, the indoor heat

[(?gtirar]gq e bcohd Fﬁe}’ﬁ? adko o‘fx%ﬂgﬂ?&r th@'?ﬂsttzﬂﬁorg%ﬂ PEAt exchanger

exchanger serves as an evapor at or

ARSIl S iR gy conot
ﬁ&t IRidpete SXERRMISIC ﬁ?%ﬁoﬁﬁrlﬁeﬁgﬁ% BOVBYY #e0§c@bAd four-way
a second node I n which the second adsorption heat

s&é&W (503 B)sePRIHE BirsR Podti G MRS Blesdthdithis f refiderant discharged
adsor ption ~heat exchanger (31) serves as an

fIOHABRY 8éRpredoe (REPesiRA et Al ther ResRH addddsitbh] hddtex@hdnger (32), is
flow during the first node is the sanme as that during

rdddBed in SressiRAIByY ke deBénd motor-operated expansion valve (42), condenses in the
indoor heat exchanger (22), is reduced in pressure by the first motor-operated expansion
valve (41), evaporates while passing through the first adsorption heat exchanger (31) and
the outdoor heat exchanger (21) in this order, is sucked into and then compressed by the
compressor (20).

[0282] Furthermore, during the humidification heating operation, the room air heated by

the indoor heat exchanger (22) is supplied to the room while the room air humidified by

the first adsorption heat exchanger (31) during the first mode and the room air humidified
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20 hum dification heating operation in Enbodi nent 8.
Further, the air flow during the second node is the
same as that during the secon@3node in the
hum di fication heating operation in Enbodi nent 8.
[0298] In the first node, a regeneration action for
the first adsorption heat exchanger (31) and an
badborspeandnadsotriton lieat extlmngerc (3% dudingr theiseporeatode are alternately
exchanger (32) concurrently 25 take place. During the
swpplisd terthggooms shown in Figure 22(A), the first
four-way selector valve (51) is set to the first
(92831 t i ifectshef Erabesdimenttr - way sel ector val ve (52) is
set to the second position and the o ening of th
not or Qﬂg@(}lﬁg del the mmoﬁnbghv@m( 4@9 follovgng “effect can be obtained in
ropriately controlled. Under these condl tions
aﬂf@ﬁfan ge rtaﬁtefé%c‘#ﬁ?‘@%@ byr e abeue Erpbpdimeaiod- ?Q@f)lﬁcally, during the
conde es vvhlle passi hg .t hrough the flrst adsorptio
%@H% gee m(gﬂPFfa“é’ dn lF‘F‘el’f #b smbpdiment i, %?fam evaporation

(22%?| n thh@g rder, Isabé,? C %E#)%E%ﬁiﬁi?sg gvam]rqt%r can be set
b?ﬁd ot 2l b s’fﬁ%é?&f:r(é% hisgaresane g kS e heat of
g;si: F’Eﬂflf‘é;;y %2?5?%‘2]8?? E\fseéglé%rgehlz@g %h wr}nch increases the

d Je? “ﬁ%“f&ﬁg B sl B g A8 ¥ Burther, during the
Seccgﬁ%e}tlg)ge ea%&é 8&3 eé]%g)%gsg:g{ %1‘1§831m%8ﬂ Fhd £el?ﬁ§alg!¥%tu?0é1densation
t%éée?%mre %ethél Elg‘c; Iu?ﬁj Be : Onﬁzﬁx{gﬁl‘: Iﬁr :’%g a&?in@ as(aséandeﬁser can be set

&cont posI e'sec

LERR rthéﬁh\fg Erﬁl%))r he?at %%hah Qg) Itovﬁfé' \ u@ﬁ]cl?lﬁqg:mperature

€ opening o or - ope expa sion va

1ﬁc§?a§9 Bf ﬂl@raﬁgéd'ﬁéﬁ dls‘lbgg%f ﬁkﬂ@éﬁsg@%@ﬁ 'he&t@%ﬁan%?f‘%)lt 3D %hich ensures

rigerant disch rom-t conpr essor
ﬂﬁ,q@ &{éfa%ﬁ, n'¥rih h1g through the second adsorption
? exc anger% 32) and the indoor heat exchanger
[62%4) '&Exﬂbédxﬁeﬁcemoﬂtﬁenﬁ@ﬂ&&és n pressure by the

not or - oper at ed expansion 15 valve (40), evaporates
whi | epRBG st 10 6PHRDrEREt ANEARAT ishR&riHRYCAaNGeEord&ioning system

and the first adsorption heat exchanger (31) in this

0P iiiSPresdn® et Phfestindhé BERY SRATIESSEE rsmgemt circuit (10) from
conpressor (20). [0300] Furthernore, during the

tlh:Ud'ﬂ SirlditioMingOdyshansf Frdbohfeat8.0n, the roomair heated

by the indoor heat exchanger (22) is supplied to the
[62331" WR$ kRowihen FOemes22T ahd! 2R dthei reflideyant circuit (10) is provided with a
single compressor (20), a single motor-operated expansion valve (40) and two four-way
selector valves (81, 52). Further, the refrigerant circuit (10) is provided with a single
outdoor heat exchanger (21), a single indoor heat exchanger (22) and two adsorption heat
exchangers (31, 32). In this refrigerant circuit (10), the outdoor heat exchanger (21)
constitutes a heat-source side heat exchanger while the indoor heat exchanger (22) and the

first and second adsorption heat exchangers (31, 32) constitute utilization side heat

exchangers. The outdoor heat exchanger (21), the indoor heat exchanger (22) and each of
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20 the first adsorption heat exchanger (31) during the

first node and the roomair humdified by the second

adsor pti on heat exchanger (324during the second node

are alternately supplied to the room [0301] -Effects

of Enbodi ment 10 According to the present enbodi nent,

the followi ng effect can be obtained in 25 addition

thieo adldveptadnt dedtsexahhmgene d3hy32)haereabanfigubstb oalibeetite dame as those in
Specifically, in the present enbodinent, the

Emdfodirgart8nt di scharged fromthe conpressor (20) is

first introduced into the adsorption heat exchanger

[0286] 3%)deseriptiongs given tothdervafiguratipe offthe egfrigerant circuit (10). The
refrigerant at 88 the highest tenperature can be
compresshud@8) isncamnested atlits dichange Isisket tocthe Hupigport 16 thes &irst four-way
it for heating the adsorbent, which provides a

selagtos valen(S1) eng eoriecied at e sushion sige te Hie sgeanst prahef the first four-way
ensure the regeneration of the adsorbent. [0302]
selatpiol (L) Tihehrst fsomipe herigrehmgen Gt iseanneated of one end to the
the present invention_ is described. An air

thighpart ldhe Higst Jourrway selgctaryalvs(@Land conpestedhathe gthes g to the first

in the confjguration of the refrigerant, circuit (10
ppRtofiheseeond e Buselrenr e (R HHeseo AP RERE bigt ekehanger (32)

L 5305he B8 L U e B S G Sk 1)
o8 B RS SRR flr ke 2
A B BB LR oRR B AFE 8 AR oo
USRS58 o e § R o e i
QSRR AR DS Ghy EnaRRRRRS 5, “htoour e

) 20 508553 BULGPFATE AP SHBHATIGRI o, gy posion G
o5 RRDR L O PASACA oGP ARE e h  comnicn
B, SO o SRR U5 el 05080 shown i
SR g, D ) U hd kA AE e e

afll RERPHEHR HInHBudiBatk 'En fthe SthePRird, Ble {ebbnd Fdusiwdyi¥lectWalve (52)

switches between a first position (a position shown in Figures 21(A) and 22(B)) in which
the first and third ports communicate and the second and fourth ports communicate and a
second position (a position shown in Figures 21(B) and 22(A)) in which the first and fourth
ports communicate and the second and third ports communicate.
[0288] - Operational Behavior -

The air conditioning system of the present embodiment performs a
dehumidification cooling operation and a humidification heating operation.
[0289] <Dechumidification cooling operation>

The system’s behavior during the dehumidification cooling operation is described
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20 sel ector valve (51) and connected at its suction

side to the second port of the first four-way sel ector

val ve (51). The second four-wgy sel ector valve (52) is
connected at the first port thereof to the third port

of the first four-way selector valve (51) and

connected at the second port thereof to the fourth

with refepdnct e Figurs?l.f our - way sel ector valve (51). In the
refrigerant circuit (10), the outdoor heat exchanger

[¢22D] , Duwéngd thesiehomidificajoar@bling epgraticn,che dbtdeat heat @Adhanger (21)
and the indoor heat exchanger (22) are arranged in

sé¢rivesasor derrdehsep and ke inloorchenbexchanger 22 cetvenhis amevdporaor. Further,
four-way sel ector valve (51). Further, in the

arfastrrnggder iarwhich thedfirst ads@ption hént ekihapgerd{dtosepras@n alvondenser and the
exchanger (31), the second notor-operated expansion
Smﬂd@d(ﬁﬁf}omat exahanges (3D sonvgs asiaeyrppistoriaadia second mode in which
exchanger (32) are arranged in this order fromthe

thensacand adsofpsinn: keap ex¢hapgert(32) sasvesnas 3 eendenssy apd|the fisyt adsorption
val ve (52). £0305] In the above refrigerant circuit
heateychangpi @4) sareesns eniesaparser ér@fremam%r@temaé ¢f-t he

third to fourth port of the first four-way selectaor

[0 e Thsiair Elews:‘iumgtﬂa%ﬁ@t fofle is (e same s thp{ sluring ﬁlﬁcﬁrét mode in the

pi pel i ne portion thereof running fromthe third t

delyupidiicatipn copling, eperation dn fiaubodimentsd| Buthses e %‘é f{%&)du“ng the
(ST AL 232 SO U b (3L R Neh eyl ion coolng
connect Eo the irst circuit (11) via the second
OP?)‘&PO‘%\H;E’Q ?@WB? val ve (52) and the first circuit
ARl A0 o st b e e
{ tch
GBereiad l‘égs‘%%ﬁrﬁkp 3psron e Sy SRARArLH2Y kepourrenty
f ! [ﬁl t i %8 rd g%ef %‘g :sﬁgwgcgt ncﬁl&&f ttﬁf? W{{dfouxa-QIQy selector

I On
our % p or&l Sg%({rlrlrgufg)}llgglr Sg]éz LY 031\’%’25%"]3&% Eﬁt dlfotthél} 53&%0511;10115 and
ﬂfeo(ﬁ}ge% ggot%%fﬂp\% Qgi/de EJH@E?BH %ltvlé' ﬁi@ 1ggpﬁé>éﬁ&gﬂfjcontrolled. Under

T N
tlﬁ'gg%ﬁ gfé tﬁ&%‘aﬁ‘ ﬁ{@h@a‘? H%lﬂn é}r 5@ eﬁﬂ'{Hy %ﬁle%f'gxc?aslger (21) in this

positio oSl tl own I n Kl gures

08 AL U Oy PB4, copores v
pa QR R Ehhe (RBOY heat REAEECRS) alkf ﬁﬁvde&;nd adsorption heat exchanger
(32) in this order, is sucked into and then compressed by the compressor (20).

[0293] In the second mode, an adsorption action for the first adsorption heat exchanger
(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently
take place. During the second mode, as shown in Figure 21(B), the first four-way selector
valve (51) and the second four-way selector valve (52) are set to their second positions and

the opening of the motor-operated expansion valve (40) is appropriately controlled. Under

these conditions, refrigerant discharged from the compressor (20) condenses while passing
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20 The air conditioning system of the present

enbodi nent perforns a dehumdification cooling

operation and a humi dificati oggheati ng operation.

[ 0308] <Dehum dification cooling operation> The

systen s behavior during the dehum dification cooling
operation is described wth reference to Figure 23.

tibu g0 Spcdndradsgrptibe helethestoheahigés (32) amd theanitdovg heat exchanger (21) in
operation, the first four-way selector valve (51) is
tiseorden, i redifced s1 ppesire byrthe nivtoregremitedyexifansion vialves(0), evaporates
not or - oper at ed expansi on valve (41) is appropriately

wdolet paskingdthreuph thet tloor teatt exobehgarg@2) (and) then firsteadsorption heat
first circuit (11) serves 90 as a condenser and the

ekehdoger (Bbais suckdtbintpeand(then camhpressed by dhe enmpressan(20).
evaporator. Thus, refri gerant di scharged fromthe .

(0294 r Buthermon) duning theslehpmislifieagion spelingeperatiagy, the room air cooled
circuit (11) condenses in the outdoor heat exchanger L

by zhg indper reatierchangas (33)ds suprdied go thecropmywhile the room air dehumidified
not or - oper at ed expansi on val ve (41), evaporates in_the )
biy the secaidapdsespsionnipat cxgnger 323 diiogdhe ifHptomers anddhe room air

CBBRG By dlin S PIBREN 1t SER GO SF i, D, sprong mode are

de in V\,h(éccg tEe first adsorption heat exchanger
a[{gﬂ‘teyrﬁui’ﬂ CGOIBHEPMrcuit (21) serves as a condenser
th second. adsorpti on heat exchanger (32) therein
[@%@ef n l‘é"\‘}‘QBg‘Faat{%(’pﬁF?ﬂw?second nmode in which
t he cond. adsqrpti.on heat .exchanger ..(3 i.n the . . .
SecontHeCRPisdh 5 ReBayiOE gRaEE HiFs Fneficashidivatife oRfratipp is deseribed
adsg(ggtion eat exchanger (31) therein serves as

“gw%ffé‘ﬁ’&? [BU&* repeatedly alternated. [0311] The

3580 gV i BympfficiioR pARBOE kil AR B8, ne prongneer (22
AN R T A
TR A ETR B o
AN AT 5 A i e i
Gt B o AR ) SRR i
h%%t‘e?ﬁ%an%?f@??% &5 QH'ev %tﬁﬁér%‘% tedﬁgz#lfé?%&élz.) is set

position a e openi ng e second
[63979" - BRESANEH during the first mode is the same as that during the first mode in the

humidification heating operation in Embodiment 8. Further, the air flow during the second
mode is the same as that during the second mode in the humidification heating operation in
Embodiment 8.

[0298] In the first mode, a regeneration action for the first adsorption heat exchanger
(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
take place. During the first mode, as shown in Figure 22(A), the first four-way selector
valve (51) is set to the first position, the second four-way selector valve (52) is set to the

second position and the opening of the motor-operated expansion valve (40) is
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20 expansion valve (42) is appropriately controll ed.

Under these conditions, refrigerant discharged from

the conpressor (20) and then ®8fowing into the second

circuit (12) condenses in the first adsorption heat
exchanger (31), is reduced in pressure by the second

not or - oper at ed expansi on val ve (42), evaporates in the
appropridtebdsonpbdllah Rmder akedeargaditiols32)efrigarastu disliarget o from  the
and then conpressed by the conpressor (20). 25 [0313]
cbmptdssord@@poahdenste wiile passing titrough the tfirstradfanptivh dedti axshanger (31)
adsor pti on heat exchanger (31) and a regeneration
aadt fhenindoor theet saclomgernd2)r pt itbis hedet, exceducgérin( pegssure by the
concurrently take place. During the second node, as
Imtgmﬂpqrate¢|egpmmloz3(ai§)e (40hcevaporated Wiyler pasanpgghrough the outdoor heat
sel ector valve (52) is set to the second position and
cx Hesnapedilhndihetsnesndersipmtionbesexoimagat G3) & aneiioh is sucked info
val ve (42) is appropriately controlled. Under these
apé theintcopmwsessed ey thegemarassefi(8@har ged from t he

ressor (20) and flowing. into the second circuit

A@P Iohg seeond mede; g adsarptinn aadionpr therfirshadserption heat exchanger
ex%gﬁhger (32), is reduced in pressure by the 5 s

BISEFRATETEIHAR SOt agand a\dacz)otwré gzgaaxglaaégeq B30 Rencurrently

f I rﬁ%%:%%ég%gﬂgwdgﬁh@g%:lgg @Qé;), t g’_mﬁour -way selector
Vol (51136t i e BASTioBo Ui aBeonel ORSY IEPY TSR (52 is set o he
O o e S B i o
R L e S e R mgﬁlig,fgr;essor 0
f’ %ﬁd”r%ﬂﬁ?ﬁ'ﬁlﬁg% i m’sgéf?fﬁ%é?mfshc’fﬁ égﬂ?teﬁﬂyagéép B2} §fiLine indoor
I %}g%"@g FORY pllepddiged WEEﬁTHQ ¥ SfEhioBoperated expansion
oip‘)fg:@\@? vap aﬁes[ E&g 1) s?&{g'rtﬂl\%élgn cgdrrfh\?g éﬂcﬂg\lé}iiﬂ)%d the first
aﬁ?o%ﬁ&l L&? ?gkga%g gﬁi utl ﬂﬁg or&é?elsosglﬁgédq&t@ fzm& lﬁ?enf éérliér?/ssed by the

r-opérate ion va I S appropria
. the |ndoor heat exchanger (22) in the
??@%%&%$r uit (11) serves as a condenser and the

urﬁféﬂhoﬁ)é g@fi’ﬂ?ﬁ% huAndifit S qjéegﬂﬁg Bgtg'ﬁ't];@tf‘ tl?éqlhoom air heated by

evapor at or . rigerant rém

tROFROESER ekdBhe@@2) RedphliQiMd e 'rBbA &ﬁlfe ftle"8bm air humidified by

the first adsorption heat exchanger (31) during the first mode and the room air humidified

'by the second adsorption heat exchanger (32) during the second mode are alternately

supplied to the room.
[0301] - Effects of Embodiment 10-

According to the present embodiment, the following effect can be obtained in
addition to the effects obtained by the above Embodiment 1. Specifically, in the present
embodiment, the refrigerant discharged from the compressor (20) is first introduced into

the adsorption heat exchanger (31, 32) serving as a condenser. Therefore, the refrigerant at
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20 circuit (11) condenses in the indoor heat exchanger

(22), is reduced in pressure by the first

not or - oper at ed expansi on val vgg (41), evaporates in the

out door heat exchanger (21), is sucked into and then
conpressed by the conpressor (20). [0317] Further,

during the humdification heating operation, a first

theoltighésn tentipecdtutehmn Hei inodwared dmtp ttho addoeptioncheah exajpanger to use it for
(31) in the second circuit (21) serves as a condenser
heatthgtthe ad@fbeng cutnich powdes tai suffidiend teroperiiaragiecreag2)f the adsorbent to
therein serves as an evaporator and a second node in

envire thetrpgensration of titsdsgrbensn heat exchanger (32) in the
second circuit (21) serves as a condenser and the

(0302}t <cdsobgsliment Heofithelnykatitepe® (31) therein serves as

an evaporator are 92 repeatedly alternated. [0318]

The dimbedimantgli phthetmesent inyentigngis descritigd. Anair conditipping system
during the first node in the humdification heating.

of ther presesih embodimsat Varigstinghe configueation; ofethg refrigerant circuit (10) from
during the ,second node is the sane as that during the
theaiteridiioming sysepeofmbefdimest®.i on heating operation in

5 Enbodinent 8. _[0319] In the first node, a i ) )
(9303 n Anshoyvn i Figyrest B and 244 hege sty et (HYgis provided with a

SSBoTHIESE! PO BT SRRLEPR %) VUG (1 & g o four-way

3 PR LTS, Rl RSy i o s

oﬁ@ptg{] ﬁ%«% gg%ﬁggg(i@iikon ? a oggpo ee?(lﬁlgm%g?rfs(ﬁs] find G576 ggsorption heat

TR Gl S o LB B goner
hen {1 ow ' , ' iod

o) P 0ol B 5SSy DR SRR 22 an

G OUGE dedoBld p{(@é&)ﬁ@) Ry te%heﬁ%?xgg PSI 1 |’1 r% géoglgfg@%egtﬁﬂzation side heat

expansi on va , evapor

<FARREES, 0 08B B0 Bicr (28) e SaRUIREIA BT and cach of
h d d NoJal:Toy o theafel -
SR B TSR ERRRE ke WP e oo e
FAHodedt @ the second adsorption heat exchanger (32)
concurrently take place. During the second node, as

[@gﬁm A(\gif QiR igdéi\?ni 'i?te &g@%ﬁg&%&ﬁ %-tn@y%fﬁgﬁﬂgﬁp&ﬁéun (10). The

_ I's set st position and f
c?x@%&'sﬁﬁ’ @) Is"&npe&ed gt ﬁ?td?é'chiﬂge e theRANSArPBf YR ¥ifkt four-way

1's appropriately control"'ed. Under these
€06} d19NS1) hfd EdERERA bt its suction side to the second port of the first four-way

selector valve (51). The second four-way selector valve (52) is connected at the first port
thereof to the third port of the first four-way selector valve (51) and connected at the
second port thereof to the fourth port of the first four-way selector valve (51). In the
refrigerant circuit (10), the outdoor heat exchanger (21), the first motor-operated expansion
valve (41) and the indoor heat exchanger (22) are arranged in this order from the third to
fourth port of the first four-way selector valve (51). Further, in the refrigerant circuit (10),

the first adsorption heat exchanger (31), the second motor-operated expansion valve (42)
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20 di scharged fromthe conpressor (20) and then

flowng into the second circuit (12) condenses in the
second adsorption heat exchanger (32), is reduced in

pressure by the second notor-operated expansi on val ve

(42), evaporates in the first adsorption heat

exchanger (31), is sucked into and then conpressed by

ahdh ¢hecseopdeadsorptiod(eat ¢x2Barider BR)tane ammmnged inl tiis wgder Hiwm the third to
hum di fication heating operation, the roomair heated

flayrth 25t vfthe serdod fourewdy slachmngbe (§22) is supplied to

the roomwhile the roomair humdified by the first

[8345br pini the abest refigenant géncui¢ §10), dpipelige pheiohi theteofromaing from the
and the roomair humdified by the second adsorption

thiethto fouctharegerf the firstfoni-way selectorralmel (Pocdnstitutes a first circuit (11)
alternately 93 supplied to the room [0322] -Effects

apd aminsdige perfionttherapicynaingdrany theribirg te Seuith parbelthaspeond four-way
the followi ng effects can be obtained in _ addition to
selpetopvalee {32) spnditeiesa |§9coe1d élra%(zlez)éﬁ%‘érmr,rmﬁhe !Leﬁ‘lserant circuit (10),
[ 323] First, in the refi-igerant circuidt in

thsy e clewddP e ﬁtmnqcﬁfé tp rthesﬁmt:@f%lm @1) yip Iﬂ;e %@ﬁ@m f%lr way sclector
second circuit (12) are connected in parallel %E

valye kSprandthe ﬁfﬁéF’é‘F‘B?@l) enebthe speand fgren il are granece ip parallel with
first notor-operated expansion valve (41) disposed in
eRelOMetr st circuit (11) need only be inpl enented so

) . 8 P A i o0 LpBBL R o o
R Sl TR P 8 AR B o cns
enment e

a{lﬁ gongg}%érrésc g(lf’ %’Weaé’? %Fecpéfl W@QPQR{! nglupﬂ éhgw {n %f;gure 24) in

e e A —
as H:%néfggp gaaﬂc?l t‘ﬁ? s(eéﬁ}ﬂd cﬁ{}- étgﬂ‘%%?d(rsgf sw1tches beftween a first

consi ron IOﬂS o

piggeli(::iéﬁ ga RD%I{I(?I{ sifdvinf tHe d1g(11]e§)23 Faﬁ&@f@”ﬂ%ﬂ ﬂvtﬁé fi&&eand third ports

or-opera expansion va

cbﬁﬂfﬁ il %1?11 ik gﬁ%ﬁhda% rtsogﬂl%Tg.ﬁl%at‘éoé}ﬁ' 51 RBShdPposition (a

rlgera e secon Clr

p@&ﬁ Haqmt fh :lﬂgun@E efﬁﬁg %ﬁb LG i Wi fo@rﬁ’r%i U\d fourth ports

con over alr g systen1can

°§1T @kf%&f@mﬁ@%ﬁdm ir ;Jarts@sm 3‘2.; gerant circuit

C').*'E

e present enbodi nent Irst four-way
eRI7§CL.oH Ml B &hd the second four way sel ector
vaI ve (5%%‘ ave t |r f| rst ports always

The air conditioning system of the present embodiment performs a
dehumidification cooling operation and a humidification heating operation.
[0308] <Dehumidification cooling operation>

The system’s behavior during the dehumidification cooling operation is described
with reference to Figure 23.
[0309] During the dehumidification cooling operation, the first four-way selector valve
(51) is set to the first position, the opening of the first motor-operated expansion valve (41)

is appropriately controlled, the outdoor heat exchanger (21) in the first circuit (11) serves
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20 brought under higher pressure and their second

ports al ways brought under | ower pressure. Therefore,
according to the present nodifdcation, it becones

possible to use pilot-operated four-way selector

val ves each of which has a port al ways bei ng under

hi gher pressure and a port always being under | ower
apraosderser 1@B3MSJinddartheati exchangep (2%) théreinl sevenstascm'evaporator. Thus,
Enbodi ment 12 of the present invention is described.
refrigetiant disthaigeddnom ghesgasmprasson2() hed preafwing iso dherBirst circuit (11)
varies in the configuration of the refrigerant circuit
coudppsesr mthe fatdgor eshdixchangend2bly sis exeduedEfh auesseret by the first
8. 94 [0326] As shown in Figures 25 and 26, the
cé@rrmgyéatednexmrrsmm valye (41)i gvanosatesiiny the fsogr heatnepchanger (22), is
conpressor , two notor-operated _expansi on val ves

spcked nzrsz)an«éﬁwntc\%lpr@m bathe compeassd(2Q)al ves (51, 52).

Further the refrjigerant, circuit is.provided wt
[9318] \ Jrusthep, dugigg th %@%ﬂ&b@ﬁ%@oglza)Opelatlgr-arrgﬁrét Fwéwr which the

eat. excha ger adsoy pti on_heat
I@s@eﬁ%nra%qrs qasixc(h@serﬁﬂ ip b Serand Lt A Erage cogggnser and the
the o constitutes

S%ﬂreﬁtaﬁé%ﬁﬁéb %?t&é‘; ﬁ?f”@ihw%rfg% e oo HeBFrisgppogeond mode
2
:ﬁv SBORE e )agl?‘z”rg&iﬂ Boat e h oGS S Ea sesond slﬁ%ﬁ‘)@é) serves as
T 2
oD Hadpe TR %z’fgo%r&n%fr&ﬁ?ﬁ SRR Shrutiot i plorecr are

rhegte gX ghan s (31, 32) are configured to be the sane
P Eﬁg O Enbodi ment 8. [0327] A description is

[‘?3}3; 'fi}he air ﬁgﬁpdq ggl?ea{ilfgsnoﬁf 1st @g ﬁé@% %&% 8&.{1 gihﬁe(ﬁflsttmode in the
?ﬁlﬁ'ﬁlﬁ?ﬁ(ﬁﬁoﬁ cﬂgh OB&BPOA R gfﬁrlgosdtngglﬂrﬁ RlndCule! ﬁlftfl&w during the

our - way r va he second po

séé&ﬁd SERRNS dOkra eth??hlgrﬁié:{he\é@&%% I(rxg%) irPd de jﬁ’lﬂﬂﬁﬁ&ﬁgn cooling

ItS suction si the second port

Eélﬁ?&n{n%hé{@}ﬁeﬁteé ector valve 15 (51) and t he second

e second four-way selector valve (52). In

[(sej}?k;ﬁ%gtpg ?’fé’ﬁ)%odrﬁ'ar féébﬁerﬁtm actidRCfoP YR AR 4 tion heat exchanger

rst notor-operated expansion

|
a‘l’lﬁ aﬁ?@s ﬁi abtiéh fd?Q?ér) ger%BtﬁﬁéadWﬁ?%i fe%ﬁ?a%l%ﬁr 822 concurrently

range |s or der por
t&fe pide. DhFifg tﬂeoﬁ&fst Wdde, Sa%'sﬁ&&«ﬂ in FPgluY@Zi@ thesHESHMfour-Way selector
the refrigerant circuit (10), the firs adsor ption

vERBL(5EX G ABIRT tHe3 Hikst ﬁd@ﬁm‘ﬁeﬁrﬂf‘%ﬁ@ﬁ&{mgmﬁrtﬁb &@cond motor-operated
expansi on val ve (42) ‘and the

expansion valve (42) is appropriately controlled. Under these conditions, refrigerant
discharged from the compressor (20) and then flowing into the second circuit (12)
condenses in the first adsorption heat exchanger (31), is reduced in pressure by the second
motor-operated expansion valve (42), evaporates in the second adsorption heat exchanger
(32), is sucked into and then compressed by the compressor (20).

[0313] In the second mode, an adsorption action for the first adsorption heat exchanger

(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently

take place. During the second mode, as shown in Figure 23(B), the second four-way
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20 second adsorption heat exchanger (32) are arranged
inthis order fromthe third to fourth port of the

second four-way selector valvel(52). [0328] In the

above refrigerant circuit (10), a pipeline portion

thereof running fromthe third to fourth port of the

first four-way selector valve (51) constitutes a first
selectonivialyel (52) indeta tpi thel sacend qrosition aidrtbof openimgi f the second
fromthe third to fourth port of the second four-way
nRBorsepesattd expeabips Vabz) (423) fs apnroprastely contcolind. dinden ﬂtese conditions,
(12). Further, in the refrigerant circuit (10), th
r¢frxggant:dls¢mrged( fram the compressard20) and ﬂ@wmmptte&@cﬁecwbylrcult (12)
via the first four-way sel ector valve (51),

caedenprs it the secondl adsorpgionohnse ereungy (e @dﬁﬁu@és@r pressure by the
(20) via the second 95 four-way selector. valve

seqed  metopioperates; pxpAnsiop 1v3lve {42} ryap@aws dnc thec i q omption heat
are arranged in parallel with ea h ot her. [0329]  The
ex¢hanger(3L) 15,305 %de‘F‘ thw%pre%fﬁ by e “cqli'é%feﬁ@’f dn a

[%Hit fl}{@lle;rlpg?r!:et SI t Ilé]gatlegl A FI P eatfﬂged tl}enré)om air cooled
SS@q"wﬂewslzei‘qu °¥é%22£>ﬁé&ﬁm‘iwﬂ‘m Ew?rg&%e»y ”?en 5%8 3 fehumidified
b%’ ? ‘&efaﬁr;‘gt %(?Sur L Eti(l)e[’a‘gt%éc %nngu‘.}'n q%zt andth%gﬁ sec 8 tﬂe room air
HRRHREH A GBERon i i i) 2@% 5y fmote e
ﬁ?{g‘A{ﬂi}’S“ che flrst and third ports conmunicate
gglé%dnt(? g‘?‘lﬁo%urth ports ﬁom“runl cate and a
A D e B BB and Fourth porte. )
ggmg s?en?‘ %gég\ﬁorc‘ aﬁ)l‘?ﬁgh onalflmg %g@ﬁ L]‘.Ilreﬁtl% operatlon is described
“Qﬁ’ﬂgfe%én%g gﬁyesi‘pm of the present enbodi nent perfor s

cat1on cooling operatl on and a

OII]f) dﬁ&l?é 't&nhﬁlﬁﬁﬁﬁ %H %5 e¢ Qperaﬁén Ttﬁé?ﬂr]st four-way selector valve

cation COO I ng I on> e systeni

(ﬁ?h?géto& t eEécBQd ﬁtlgxfer eng rfn'lé: 8f 1@ 'ﬁr&ngio?%g&ﬂ%ﬂaéxbgﬁklon valve

descr e to Figure 2

{})} %Pf Piath®) b tb1feliC ﬁfe' o&oﬁéa't %cﬁb@l@&agﬂ?gnttﬁg%rst circuit (11)

rst r-way se ect or V ve IS Seée

séivEShs POIdEhQR and B KRG ‘ﬂGatcéfxcﬁ ef‘ {215 therein serves as an evaporator.
not or - oper at ed expansi on valve (4

Thus, refrigerant discharged from the compressor (20) and then flowing into the first
circuit (11) condenses in the indoor heat exchanger (22), is reduced in pressure by the first
motor-operated expansion valve (41), evaporates in the outdoor heat exchanger (21), is
sucked into and then compressed by the compressor (20).

[0317] Further, during the humidification heating operation, a first mode in which the
first adsorption heat exchanger (31) in the second circuit (21) serves as a condenser and the
second adsorption heat exchanger (32) therein serves as an evaporator and a second mode

in which the second adsorption heat exchanger (32) in the second circuit (21) serves as a

condenser and the first adsorption heat exchanger (31) therein serves as an evaporator are
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20 is appropriately controlled, the outdoor heat

exchanger (21) in the first circuit (11) serves as a
condenser and the indoor heat9zxchanger (22) therein

serves as an evaporator. Thus, refrigerant discharged
fromthe conpressor (20) and then flowng into the

first circuit (11) condenses in the outdoor heat
repeatedhygdtert(a®d) , is reduced in pressure by the first

not or - oper at ed expansi on val ve (41), evaporates in the
[0318d or Theesit flewainamgdhe {idpinode és the Same ok dut dwting tedirst mode in the
then conpressed by the conpressor (20). [0333 .
hemidifieationcheatingjopdratiatein Erilbidinentt §. diwurtbew therajr tlow during the second
operation, a first node in which the first adsorption .
msigtis theshaa g that duning thesprond aresiedn dhe wmidificatipn beatingoperation in
as a condenser and the 96 second adsorption heat
Emhodinepd8. (32) therein serves as an evaporator and a

second npde. in which the second adsorpti on heat

[€348h anfgethe (fost mpde, 14 Eeegaeratien astioayfor the fiyst adpqrption egp exchanger
(FRicindi i 2lspipiion 35tom K /i HeRrd AUSHTROT et SEUmger (32) cbncurrently
k5P DB Qi Biohaiophd ST i P PAC, Hrggesidfopray selector
VEFRRH S BROARF PO BIGiRgaith e QDR Dlfcsdoand jpptor-opersted
CHATRIRAME JAPD i COBTOPTG0 san SRR VHeEnbet feftions, refrigeran
ek o et i RE 0 RS TRNEY 85 by cirui 12
SRR 85} ol ARl v RERE )T BBl B T RSrurg by the second
oo axbe S ) ol BB SRS on b cxcner
bR A AR ARSI P2

A P2 BB B ol PR o B ESYABE O xchaner
bR 80458368 hnk sl A g bty

tdRBL Qo e ST theC SRBAG e Ak “hokft %%élgi?l{ép?«!(g),e&ei Secbh® four-way

second adsorption heat exchanger , Is sucked into

s@1Bdof ATe TR &3 38 theTitsi 1RitHAHRE TS PenirdDf: thé 938l mdior-operated

the second node, an adsorption action for the first
eRpToRt {8lle :tﬁﬂ} i€%ppRpsiskly Cddtolfad Bndef UBERT Bbhdiions, refrigerant

action for e second adsorption heat exchanger (32)
dfsOR4rPEd SFUh the compressor (20) and then flowing into the second circuit (12)
condenses in the second adsorption heat exchanger (32), is reduced in pressure by the
second motor-operated expansion valve (42), evaporates in the first adsorption heat
exchanger (31), is sucked into and then compressed by the compressor (20).
[0321] Furthermore, during the humidification heating operation, the room air heated by
the indoor heat exchanger (22} is supplied to the room while the room air humidified by

the first adsorption heat exchanger (31) during the first mode and the room air humidified

by the second adsorption heat exchanger (32) during the second mode are alternately
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20 take place. During the second node, as shown in

Figure 25(B), the second four-way sel ector valve (52)

is set to the second positiongand the opening of the

second notor-operated expansion valve (42) is

appropriately controlled. Under these conditions,

refrigerant discharged fromthe conpressor (20) and

stpplieting tiembamt he second circuit (12) condenses in the
second adsorption heat exchanger (32), is reduced in

93223 s ur Efferys ofémBadisrenblild not or - oper at ed expansi on

val ve (42), evaporates in the first adsorption heat . '
exchahepording 1y th¢ presemtkeynbodimenta e foilowing sffeets ven higyobtained in
the conpressor (20). [0337] Furthernore, during the
addiioniaitheietfacts ohtainsd|byrthe eywe dimbodimentd. r oom ai r

cool ed 97 by the indoor heat exchanger (22) is o
[0323p! i Bisstt i theacfrigsraniusitpwt {HB ipdherpaasentganbediagent, dep first circuit
by the second adsorption heat exchanger (32) durjng

(1heand; the seqopd CigHid (fﬂearﬁ Gennested inardliel aNith gaghpphery Therefore, the
first adsorption heat exchanger ( e..seco

ORERIBE gPBirolpves thin fiEstymalgnppsraigd teesg#?@%{s%gg (%H[Q;ggvgfci] % the first
coML Uy et B PR L R SheR ofrefsernt ot
o b U0 ARG, P P R s o e
RSO 2T ERBSRIAT (A2t HEBoerd 4F Hhp siond el 2) need only be
iFRBRRA3P BledFe adnt bl Bl BBAgEAT ot B hfSeoond civui
R AREEh0 1BRR L Ryl L Bomeysg expasin
v%ﬁrfg r#l ?,egag i dgl:p?}et%ge%ﬁ 1% cfoﬁé)l?}:rta{i]gn SPI&EQ ?lie%%{nd{t o Pfrigerant in the

_ [ 'OW n e firs crrcu condenses fn
TP PO EARH188 ol Send o SHERRY Sp RSP (42 o

b€ Yﬁlgfégﬁlﬁaﬁ:ﬁ ih r&oéﬁgﬁgﬁl&{mp gﬁ?eéﬁgt[b?ﬁ QF rrefﬁi‘gér)ant i'hfthe detond circuit

suc nto an en corrtjps)nrll SS e conpresso
0 3 " BT TobEALibR kontrol over the ai
N0 e USROSl ovcr e
bihe iR dhn BXShangsg. (31) in the second circuit

C?‘g?ll? seg\g/%s as a condenser and the second adsorption
[ eXENARARE réAgerah\@fRitT10LI RS pRSeR RnfVbRALAL @E first four-way

and’ a second node” in which t'he second adsorption heat
sERGABPRARE (F1380d R sbERIBEONTy Sd1EA valdel(BR) RV MBSr fifst Borts always
brought under higher pressure and their second ports always brought under lower pressure.
Therefore, according to the present modification, it becomes possible to use pilot-operated
four-way selector valves each of which has a port always being under higher pressure and
a port always being under lower pressure.
[0325] <<Embodiment 12 of the Invention>>

Embodiment 12 of the present invention is described. An air conditioning system

of the present embodiment varies in the configuration of the refrigerant circuit (10) from

the air conditioning system of Embodiment 8.
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20 condenser and the first adsorption heat exchanger

(31) therein serves as an evaporator are repeatedly

alternated. [0341] The air flogv during the first node

is the sane as that during the first node in the

hum di fication heating operation in Enbodi nent 8.

Further, the air flow during the second node is the

(6326} aAs shawn dw Figugest 2% asd 26N thermsliégerant toireuit (10) is provided with a

hum di fication heating operation in 25 Enbodi nent 8.

sin@BA@imprassoh €26); tvwee moteteoperatedegrepansian ivelvead4l, oi2) fapd two four-way

the first adsorption heat exchanger (31) and an

seldetor yaives (8Lt 5)n Fugher e sefpgerantadisatip(iris hweyided with a single

exchanger (32) concurrently 98 take place. During the

ofiidogr hepy guchangers@dhra SIIirglﬁllgiwe hog (eAyhaneﬁre(Zgée@%aWO adsorption heat

four-way selector valve (52) is set to the fir

epeangersri3hnd2): hle %femfﬁger@m thieuit kb dhgroptsioon @eatat:%fdlanger 21)

expansi on val ve is a proprlately controlle

CQPﬁﬂ’éli'te% # B8U-SPBHTE |Stctedw§t exwgmaeg il the gdeerhaag exe %FF%(ZZ) and the
he conpressor (20) and then flo nto the second )

ﬁe&rtrmﬂ seqong) a sotsehe e xphangsts Hn gtf)a%eewm iligaiian side heat

Ca?@ﬂ gp%be(ag’ééo Lf%ﬁ%%? aoam B0 e pds m%bwﬁeégeqj ) cach of
B GRSl ebaney, Flrc Do s stk by sy S trose in

Etge sec d node, an adsorption action for the fII‘St
n heat exchanger (31) and a regenerati on

muréec%{sfr)lp efglefgjﬂ% & i Jnlggﬁﬁaﬂeatq;ﬁé ' eraﬁégééuit (10). The
cB%pl sc{rgggﬂp EOgIRAZPHP 1sglia(g§n§8%gn19({tﬁg%n’ %rgqurgg% BSR4t four-way

SRR D RRond B 1RE LR GRS ERE e (52) and
cﬁl‘ﬁ{égfeh' eﬁritcs 5856@{ Efdg ‘%{, %‘h e%@@ﬂcﬂﬁ&t fof B ER® four-way selector valve

npressor hen oW n nto the second

e)gcﬁfg'n s(e((ll%% ﬁ&?%?riﬁﬁed gdtf’aﬁr -Wa %QQc@E%va@tds?g EAE refrigerant

s reduce sure
cﬁ@lﬁpm) ]EYIB{: gﬁt’dggleﬁe?%t@)?cgn %?gfi)ogli\gﬁrg:‘r’{ggt&fl %ger)aﬁ}i%ﬁﬁ&ﬁicﬁlsvalve (41)

ﬁﬁ%elﬂ[;l%%}zl% Eég:rh%lﬁége? %@g@é §I§&dtﬁ»{ thil %r&?%?%&hgﬁ to fourth port

uring the hum

ob?l?et FRY FORSK A btﬁébtott Pave e plRhd?eR B8R Ritigetde c'lreﬁii@‘{lﬂ) the first
heat exchanger is supplied to the room whi |

Wﬁié}i head léﬂblfﬂrxgére@ﬂ)ythe ’s&%nﬁ'tﬁ&br'éﬁé%@tebcﬁﬂlsﬁﬁla{ralve (42) and the
exchanger (31) during the first node and the roomair

s€uomt GidbdrBflon heat exchanger (32) are arranged in this order from the third to fourth
port of the second four-way selector valve (52).

[0328] In the above refrigerant circuit (10}, a pipeline portion thereof running from the
third to fourth port of the first four-way selector valve (51) constitutes a first circuit (11)
and a pipeline portion thereof running from the third to fourth port of the second four-way
selector valve (52) constitutes a second circuit (12). Further, in the refrigerant circuit (10},

the first circuit (11) is connected to the compressor (20) via the first four-way selector

valve (51), the second circuit (12) is connected to the compressor (20) via the second
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20 by the second adsorption heat exchanger (32) during

the second node are alternately supplied to the room

[0345] -Effects of Enbodi nent942 According to the

present enbodi nent, the sanme effects as obtained in

the above Enbodi nent 11 can be obtai ned. 25 [0346]

"Enbodi nent 13 of the Invention" Enbodi nent 13 of the

farressnseledtve Rhliveo (52 ankd slor ifibst ctircAit @iy andnbie tseamidngjrcuit (12) are
system of the present enbodi nent vanes in the

amamgeidgn partailelnwith eacheotharf ri gerant circuit (10) from 99

the air conditioning systemof Enbodi nent 8. [0347] As

[6320hn The Firggufoms-way mt@svalvhe(snsfsmtghesahm@ﬁm cuifirst position (a
(10) is provided with a e conpressor (20), a

pesitigh shayersinl Higuie @53 ipathish @hc ﬂ%ztsand thywd petss epmayaicatcezad the second
expansi on valves (41, 42) and two four-way sel ector

apd fowth pets capmunicatet andra seaend pesiFipadp pesitien shewn ig Figure 26) in
10) is provided with a single outdoor heat exchanger

Mthe Airssiang [feurtihportsy compraunigste pad fiersecqnebandthyd paegs communicate.

adsor pti on heat exchangers (31, 32). In this
Qnethe; ghenhendi the gepondl dour-waye Sel@ﬁS‘Plbl y#lve {EA} S‘é’%EIPP&nB‘%tWeen a first
(21) <onstitutes aheat-source SI de heat e cﬂéﬂg?
PRFifiPR (2 Restiiopighavn Hebiguess 2Rkhy#d 26(A) ihahy yrgfrand third ports
S AT Bk G0 Skl 8 g s
PR tion oL ) oo ABEA LAY SN Rt and s o
h f dto be th
c{?lwage“ BeHF Sbserant =51 HigPess SAPGLERIOT i on | s gf ven
f t f th f t t (10
" el Beors coﬁnéit ca’at Tts di soharge
d the fi t of th f t
val v eﬂ?es 131?aﬁanﬂihﬂﬁ§ét s ol G carBng  Fhoed ﬁieﬁF erforms 2
Sﬁﬂﬁ"frvﬁﬂ Gl i nd £ b o B iR GhertRey
%lﬁf?rﬂ?fﬁc%&ﬂ codiflf opBafiaht AUI d separator ( 23)
e f| rs

Lhe operat e xpansi on val ve (41) and the
'f Fom THseS ey %?W?f%ﬁéuﬂ%lﬁpor FOSAL{IRARGH codlre BrerlHSS described
"‘ﬁﬁ’:‘%&%ﬁ‘@k@éﬁ) The second four-way sel ector

connected at its first port to the
ef1Si g

Con ook @aﬁ%ﬂkl c%gmingtggln ﬁ)éllodro?}ihg ?ﬁrgﬁ&ﬁttﬁé fitst FoudRy selector valve
(51) is set to the first position, the opening of the first motor-operated expansion valve (41)
is appropriately controlled, the outdoor heat exchanger (21) in the first circuit (11) serves
as a condenser and the indoor heat exchanger (22) therein serves as an evaporator. Thus,
refrigerant discharged from the compressor (20) and then flowing into the first circuit (11)
condenses in the outdoor heat exchanger (21), is reduced in pressure by the first
motor-operated expansion valve (41), evaporates in the indoor heat exchanger (22), is
sucked into and then compressed by the compressor (20).

[0333] Further, during the dehumidification cooling operation, a first mode in which the

first adsorption heat exchanger (31) in the second circuit (21) serves as a condenser and the
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25

20 fourth port of the first four-way sel ector valve

(51). Further, in the refrigerant circuit (10), the

first adsorption heat exchangeé (31), the second

not or - oper at ed expansi on val ve (42) and the second
adsorption heat exchanger (32) are arranged in this

order fromthe third to fourth port of the second
séavnd -aderpiei heat exchaapere32 btherei 6346 asTnecviapprator and a second mode
four-way selector valve (51) switches between a first
ipwdidhi the s¢eond 2@sqrption heat ex et (32)riiny theesepm)d eipcuiing2djh serves as a
the first and third ports comuni cate and the second
cemdenses and the Srst sdsospiemient exchanger{3LLWerein pakes asom gupporator are
position shown in Figure 28) in which the first and
repsavedly s6matede onmuni cate and the second and third

orts communicate. 100 On the other hand, .the sec

(G50 ° E5F e Mo cring 41, Bref Be Syihe SE o5 Bishdwnh, e R mode in the
BRI R Oh DO 13 ODEAROR I AR oA Bfcuia i uring the
S%ﬁrg)gfitsrg 7 nig égengaééqo %qu &{a}t Eﬁétq%%g&y%gég El?{f]%)daegseﬁﬁﬁgaﬁon cooling
oBBHIHTAPER B second and third ports

BT Sy SO0EE) B 00 BT e
A ATHRLSAEAER FEH AR BB R o concrenty
R Pusité B, o R ElEE 280 IR SURERP pay sclector
A 83455 LI 3, p B8, o
4730 455 30 PR, o) i Sl b, i
58 AL Ty 30 82 st 1
cBndenOLaR IR 6APY io]ﬁlé'a{‘%%gé?&t? %31)??&%%.8&8 lin preddure by the second

serves as an evaporator. ese condi tions,

rﬁc%xr-(i[)&?e{t@ﬁ‘ g)épaﬁiﬂsﬁﬁ haheqdz), re?éi%&g?@% ggﬂilé rseSordl acﬂsgl%\(tigli )heat exchanger

partl’y condenses in the ‘outdoor heat exchanger
(?Rgis%ﬁa&,dfih@%d'tﬁl%n%gﬁﬂiﬁeﬁal?b& ﬂﬂ%ﬂlpg&@@(r@tlpr (23) so

at it is separated into liquid and gas

[63¥6] | J8't8E kScond HEdHe, b 8ddorstitintactieh fhiO@e St 4RGN heat exchanger
fl onwed out of the gas-liquid separator (23) is

(3B HAd QCrebEnePitRMSALEBn Br thd Qedontl SldsdTption hedd@ketiadger (32) concurrently
expansi on val ve (41), evaporates in the

take place. During the second mode, as shown in Figure 25(B), the second four-way

selector valve (52) is set to the second position and the opening of the second
motor-operated expansion valve (42) is appropriately controlled. Under these conditions,
refrigerant discharged from the compressor (20) and flowing into the second circuit (12)
condenses in the second adsorption heat exchanger (32), is reduced in pressure by the
second motor-operated expansion valve (42), evaporates in the first adsorption heat
exchanger (31), is sucked into and then compressed by the compressor (20).

[0337] Furthermore, during the dehumidification cooling operation, the room air cooled



10

15

20

25

20 i ndoor heat exchanger (22), is sucked into and then
conpressed by the conpressor (20). [0353] Further,

during the dehum dification cgpling operation, a first

node in which the first adsorption heat exchanger

(31) serves as a condenser and the second adsorption

heat exchanger (32) serves as an evaporator and a
by dwoindoordunbet éxchudgec k22)he supptied to thdsooptwhile thheedm air dehumidified
exchanger (32) serves as a condenser and the first ]
bpdbosptdndradsemption et ryehangg 1(32) Aerigg the dirstsmade and the room air
evaporator are repeatedly alternated. [0354] The air
déetumidifiedi by theh &irdti adsorption diepts exdhengan@ 1 hluringthel se¢ang mode are
the first node in the dehumdification cooling
aligraatalyisupplied tBriboWorent 8. Further, the air flow

during the 101 second node is the sane as that during

[0338] s edbrmidifisation heating cpertiandi fi cati on cool i ng

operation in Enbodinment 8. [0355].In the first node, .a .

r egeneicatystsm’ s behavion guring, ther hymaidificatign hepdpg prefption is described
exchanger 31) and an adsorption action for the

“@@d@f‘?ﬁenﬁﬁl%lgﬁ&l{eo%- heat exchanger (32) concurrently 5

T, 55 o B0 T EL Bl e
8BS b, Ao 1, B B M S psion vav
S e St i B bl B, A58 e i
R FERERAIE W A pe—
TR g BT Bt SR o) D B0 o e
oL ORI P 358 B b e
b SRR R, SUBUBIASH 1 SHARRE, croansr 1, s

Gkl 21&9 hd o gﬁ%\%‘& ﬁ%&%&m&?ﬁ%?@?c e. During the

Seco node, as u t he second

- | . L« . t . .
[l%:glg’ . }’%%'thaeﬁ dﬁﬁ[llgctgg glmﬁg?t(otﬁﬁﬂeeagé %ﬁgrahen, et §hGin which the

not or - oper at ed

fﬁrﬁggéﬁ‘?tﬁ&h Nk 3&%?% r€3s P) ift oy ﬁgﬁéﬁiﬁﬂuﬁ (Qﬂqiei'ﬂ%sla@ d-condenser and the

ese con gas refrigerant” having fl owed

s@idhd %gsc;rglgmgﬂéat lek HahBerSBERREN sdrécd) asCnElaps@toriaidlahRcond mode

secon sorption heat exchanger (32), is reduced in
P VREHWLE s0bnH HAsGBAGD HedTRkSKmBBer32h &l theSiePSRBLiRitV@Y Serves as a

42), evaporates in the first "adsorption heat
cErdeRaal thfitst allSorpisikisht exdhanger (31) therein serves as an evaporator are
repeatedly alternated.
[0341] The air flow during the first mode is the same as that during the first mode in the
humidification heating operation in Embodiment 8. Further, the air flow during the second
mode is the same as that during the second mode in the humidification heating operation in
Embodiment 8.

[0342] In the first mode, a regeneration action for the first adsorption heat exchanger

(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
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20 and then conpressed by the conpressor (20). [0357]
Furthernore, during the dehum dification cooling
operation, the roomair cooledgg by the indoor heat
exchanger (22) is supplied to the roomwhile the room
air dehumdified by the second adsorption heat

exchanger (32) during the first node and the roomair
tade iplave dDfiing theyfitshmofie, ras tshawis dn piguon2 (@3] thexsedmrdgfour-way selector
(31) during the second node are 25 alternately
valipdPReds sef tohther fioatn pas0®BSInd thenbpkrfing aff i the seeartd mptor-operated
operation> The systeni s behavior during the
CXRABION Yalvg i(d2) keapprogriatpbr aontoalleds Waler rthésedcd@@itions, refrigerant
with reference to Figure 28. [0359] During the

eharged iom ithe cempresayy G3Brand dren flpwirg ingo thousecord circuit (12)
sel ector valve (51) is set to the second position,
conlensss am thegfinst adspeption hset exshangen pHD ais aeduese impiessure by the second
val ve 12,241) is appropriately controlled, the indoor
MO TOPSIAHhFERsipD Y91ve d#2)e svapsratescivrthe sawnd adsorptiom beat exchanger
(ﬁﬁtdoor heat exchanger (21) serves as an_evapor at or

& Fugksd Lo apdh tepicgmpresseddhy thg epmptessard2®ar ged from
C ressor.(20) is divided intQq two streams: one
l@??laaﬁmeom%d %wé%a %6%9%1@3@09% %anta@ firgt adsorgfien heat exchanger
her streamtoward the second four- sel ect or
(ﬁﬁmfia(f%%ﬁ}l?m’ﬁﬂa ﬁ?ﬂ%ﬁor he pogrd adrorpHian hegt pxdeecr(3hksepcurrently

ok U BB T REoas, o ABwian daaint parBLoBE wopyl four-way
5 Y VT B B BOTRT i U g B e
ottt paRlof NER WA Cls e Rl BT R 8% conditons,
ref SRR Hicnieid fioln WRCCGREENGR B0 iy endrl AbwiE HEF g scBond circuit
R 4 B4 P 4, RS P 0

sesbiid Friot -gﬁeﬁé@@?@% iof e §42§\’in rei%;aoré'tés FOSRE AP dsorption heat

heat exc serves a aporator are

o980 s aet  o Gtlrdi gl o
ORI A R R B BRI S v
SLIRSTEAS L ) S SRR o e it
the first adsorption heat exchanger (31) during the first mode and the room air humidified
by the second adsorption heat exchanger (32) during the second mode are alternately
supplied to the room.
[0345] - Effects of Embodiment 12-

According to the present embodiment, the same effects as obtained in the above
Embodiment 11 can be obtained.
[0346] <<Embodiment 13 of the Invention>>

Embodiment 13 of the present invention is described. An air conditioning system

of the present embodiment varies in the configuration of the refrigerant circuit (10) from
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20 [0362] In the first node, a regeneration action for

the first adsorption heat exchanger (31) and an

adsorption action for the secéhd adsorption heat

exchanger (32) concurrently take place. During the

first node, as shown in Figure 28(A), the second

four-way selector valve (52) is set to the second

thecds eanditioaing systenopfdimbedimenthie second not or - oper at ed
expansion valve (42) is appropriately controll ed.

[03dbr Anehewn ihbiguresnd] ane 28, e rafrigereay icirguip $14) is\peovided with a
toward the second four-way selector valve (52)
singlsronyaesspi (2hea smglet sasd i seperator@d), twroheiegeperated expansion

31 is.reduced in pressure by the second ) o
"ESB’F%(“JO A2} ancbtve fyarravoelaptaralves 45), S2vBithens the refiigerant circuit

D R S e S o Wb e
A drir 290500 herl SxeRangsir b b FeREraB it (10), the
o5 ey D ok SRRl Bt o oo
R ERSRE57550 B e B R3Shm t RhSST t B consi
S R A s M IR
oERUEHE BB k50 ]SSR0 B, D e o e

th¥RhWE ad ﬁl%%e inl‘:'Etﬁ%di&%aEQe first position and the
openi'ng o

e second notor-operated expansion valve
i i . t N
0049, 19 SRR KPLEY 6RO Sial 0Pl Wi e a0
. t . 1
oHA5E0G: ()1 B RELY QAR 02} SRSRIRR LU iy ouvey

selcBR MR (8Y) dliSonRER0 at .ts%ﬁcﬁloﬁ{i@foetﬂe @é%%ﬁg?toﬁ%f\fﬂé Hfst four-way

(42), evaporates In the tirst adsorption

seRoCEranDRS gi@.lin tHe! x@g%%eke[}& %_i&ﬂﬁ_(ﬂ@? thd Btador ﬁ@ﬁae]rx@%maﬁ{ﬁgr (21), the

(23) and then nerge herein with refrigerant flo
SRy Sepalabitq2s), BRMrst BSfRAPSEed(pansic Iy 4T Qﬁfz§€ﬂ&t' door heat
ghaV| ngi?l ovveg o)ut ofrthe gag-l iequig sséopar at o(r 223 15ln oor fiea

exelaef @299rd Ardnped R IHOSHeNRSM 1B ARRNGSOUk ddrt of the first four-way
sucked into and then conpressed by the conpressor

se(eefdr valv@ 38 Thelkédoan TairSwayEiddldchs vl (BE'{;'?; Cohhdctdd eg"its first port to

heati ng operation, the roomair heated t he 1 ndoor

thb gas-sids changethe deliqhid stpapior §23) shd AMmne&LMaYYs |s8cdrdeport to the
roomair humdified by the first adsorption heat

foﬁvlj]crtn bgil‘t ]g;;f glje( fith} faliwayGseldator valvet(SIP BartBédid ihe réfigerant Eircuit (10),
the first adsorption heat exchanger (31), the second motor-operated expansion valve (42)
and the second adsorption heat exchanger (32) are arranged in this order from the third to
fourth port of the second four-way selector valve (52).

[0349] The first four-way selector valve (51) switches between a first position (a
position shown in Figure 27) in which the first and third ports communicate and the second

and fourth ports communicate and a second position (a position shown in Figure 28) in

which the first and fourth ports communicate and the second and third ports communicate.




10

15

20

25

20 by the second adsorption heat exchanger (32) during
the second node are alternately supplied to the room
[0365] -Effects of Enbodi nent1gd3 According to the
present enbodi nent, the follow ng effects can be
obtained in addition to the effects obtained by the
above Enbodi ment 1. 25 [0366] First, in the case where
Qrh ¢heapther dianid,t the enonds yetrevayofeledtor palvs dA2) ewitobkisnbetiveen a first
is configured as a so-called separate type, it can be
pasitipul €2l positien shasvm imBignresf27¢Ak prd 28(B)) imwhich| the ifisst and third ports
wor k i ncreases. Specificall if the air condltlonlqg
ceyuaigatnphd ke seaend rpd mﬁgcmmcqmmmcm anglea second position (a
conpressor (20), the first four-way selector valv
POSItIPN heWnhdn [iguies o3 7(Bd aande 28¢AM gl Wiiahy the efirst ‘and_fourth ports
contained in an outdoor-side unit and the first and
cgwatea%@dhwcan Achthird ports SEBPIINCAL)  t he | ndoor
heat exchanger Eé the second four-way selector

O e {Spgratienad h4vier -and second ot or - oper at ed

Separ eor i 2 SIIHRNBRn SHYABA i er URFRI GEapliment | performs 2
AR Bt i AR o™
1 5 Fmidieeton AnbRob BB unber “of  conneet | ng
Ploge f]; gé’sf?ﬁ}nfn %gl}@fl?(g' ci O[t{t gcl} Hﬁ%{)ﬁ] h%ql?n%?ogtﬁga%ﬁ)n is described

W{J]'l ger at Ith' wor ke can be reduced to the sane nunber of
IS SIS ‘al l ati on work for common air

01 D AT 0 T R 8 e i
f)f) it geS t& H{ dfﬂ‘g{sp ?)Enr fg??é;bg@l{ﬁﬂ& rog 1‘%]1?11'& ﬁoﬁ?ﬁ?éﬁzeg%xbﬁﬁs%n valve (41)

I‘qui gas I
1&5@%@#&1@&8@0@2%%oéoss.eﬁﬁ L3RR o g
iftfoloY et é}%gé‘n ?rﬁﬂﬁ”&?&e a%tbﬁatma‘tﬁ%f’?l{%ee tc@n&x'ﬁ@nslﬁ'efngerant

present e ment’, a SU fl cle anmount o

dR¢RA @cpfr‘énf 1‘?15 B@%&Mb}eﬁa{rﬂ& RohdsesHASRE Bﬁfdaﬂr H@ﬁtexchanger 21

c
exchanger (31, serving as a condenser. This

afid ﬁ'ié'hef%vt@t%tcf ﬁﬁe%ﬂlﬁ[hi@%pﬁfatort(ﬁ‘ﬁ ROBAF ARG dep afa@e%ﬁ@lo liquid and gas

Modi fication of diment 13 ntherefrlgerant

rél:fli'lgﬁfﬁlgfss THE), the i ré¥FiBSaRA ha®THROMOWERNbut F$he BRANqUid separator (23)

is reduced in pressure by the first motor-operated expansion valve (41), evaporates in the

indoor heat exchanger (22), is sucked into and then compressed by the compressor (20).
[0353] Further, during the dehumidification cooling operation, a first mode in which the
first adsorption heat exchanger (31) serves as a condenser and the second adsorption heat
exchanger (32) serves as an evaporator and a second mode in which the second adsorption
heat exchanger (32) serves as a condenser and the first adsorption heat exchanger (31)
serves as an evaporator are repeatedly alternated.

[0354] The air flow during the first mode is the same as that during the first mode in the

dehumidification cooling operation in Embodiment 8. Further, the air flow during the
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20 and 30, it may be possible that the outdoor heat

exchanger (21) and the first adsorption heat

exchanger (31) change places Bnd the indoor heat

exchanger (22) and the second adsorption heat

exchanger (32) change places. [0369] Specifically, in

the refrigerant circuit (10) of the present

seodi frbextet is dlng saniead that duringitherspedndnmpdain g clehwgidification cooling

(31), the gas-liquid separator (23), the first

on@ﬁ@mahdénbmﬁdanS expansi on val ve (41) and the second

adsorpti on heat exchanger (32) are arranged in this

[@¥55er Iﬂartbmﬁrstempm,mrqgenﬁr@tm petignr for she fiFss adpgrstion heat exchanger

four-way sel ector valve (51). Further, in this

(3Brand garagdserpsipn @gtien fordhe sedrad gdscapiae h@é@xeb@egﬁn@a concurrently
t he second notor-operated_105 expanS|on va

%@zalacanﬁuﬂﬁg theisbmoAAs SBQWA am §rgurg 3 A )qths Sa &}f—WﬁY selector

this order fromthe third to fourth port

valvg did) fiv @Ft Wa)?hes EF¥ CROSHIOPaFRG thes dem{ls) f o‘?le Eiff‘F?fH’g mqfer-operated
ek A en 4B DAY e a5 S Bt S ctrigeran
oy ?@S»@ﬁsw i ohe e iy %géa?%tég%ocﬁﬁd%%as"imﬁna ol pzgeption heat
SRRk S ;E%Ea”%x %@ﬁr?%v%m% Elpe6n valve (42),
LR, 0B o AL BB S and e
%@Eiesaeﬁﬁoﬁﬁgﬁgép% o the 82§°{.";'u.°3 “EZLaféf?,?”ger

l‘é%% T Sl 6 SRR G 58S ARn'tB oxchanger
(H\} 'rl%geﬂg?ﬁtf%:rlha%ﬂgﬁ ?tr)retﬂe% %H%d?&gﬁ%ﬁ@at 4 %rg(ng) concurrently

apor at cond a sorp eat exc

ﬁ%)l?%és ?%ﬂ@g% éé&hﬂctl ﬁfggdgg Hg {bhﬁgﬁg&eﬁ%ﬁg E"Y(Bt),hﬁae second four-way

sél@éth %ﬁ&ng%m@ g b %dsegHﬁ%gJosftﬁ 9A¢ - thé OMbeding of the second

separ at or condenses I nt out door heat ‘exc anger

motdioperdied %%’ég@f?m' \féll\Qer Fwﬁé‘p §l y coREME. Under these conditions,

nDtOT oper ate expanS| evaporates in the

239 ESncdRAsks in th d
S APl S AR s b
aHJb@pﬁ&P A8 SRASnded (B 18 eBTedi ihi prafdued b?othb' d¥gond motor-operated
operatlon as shown in Figure 29(B), thé first

ro‘ﬁabél\%q:tlz}? leQiporAbY R the Hist %ﬂ&{lﬁ B&€ eRchah Be (STRYs sucked into
va

selector (52) are set to eir second positions
afd theh REmPRABIIWSthe oinpresédri(26). mot or - oper at ed

expansi on val ve (41) and the second not or - oper at ed
[63STRNSFftheabée diirfl) therdRhimitllificatioalcbyling operation, the room air cooled
by the indoor heat exchanger (22) is supplied to the room while the room air dehumidified
by the second adsorption heat exchanger (32) during the first mode and the room air
dehumidified by the first adsorption heat exchanger (31) during the second mode are
alternately supplied to the room.

[0358] <Humidification heating operation>

The system’s behavior during the humidification heating operation is described
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20 controlled as appropriate. Under these conditions,

part of refrigerant discharged fromthe conpressor

(20) flows into the second admgarpti on heat exchanger

(32) and the rest flows into the outdoor heat

exchanger (21). The refrigerant having flowed into the
second adsorption heat exchanger (32) condenses
witheeference its Frgadu2®&d i n pressure by the first

not or - oper at ed expansi on val ve (41) and then fl ows

(0379 tDrervimgthe humidification rieating CR&ption; ke Afst Efurivist sglector valve
having flowed into the outdoor heat exchanger (21) )
(2Drislectdodhe bropad positien, the dpendeg phtherfistsmptoripperated expansion valve
second not or - oper at ed expansi on val ve (42%, evapor at es

(41) is mepropriatelyrcontratieds thhmdger heap pxchangeriRdhservenas 3 eangenser and
the gas-liquid separator (23). The 106 refrigerant .
thea Peor | hedk exehanger (2hle sgraes |35qan EVERpAIoRt dfndep these conditions,
evaporates in the first adsoughion_heat_exchan er

refyiggrany dischacgeddtipm: e LAMPFasenT @Bhir diyided iBlp FypeStreams: one stream
ARG T DFPIFRSUANRST 3038 i OUBgS SRR HORHG agnd four-way
6504 i 1. B 355 B B 7 xcnges
L% S0 Shat A 3500, BOIL B Bparp b e vt
olofSgoPged RERDRRATIYG (Do BT Ba 8 e g B i RLsBarstor 23),

OHET" JhERE SR b PumiREHest SRR e RfoE: # T hRl igwhich the
RSB RIE a0 B b St Gl condenserand
s?cé%gnld %%%er%he fea? %&c&hgé@%gﬁgrélﬁ ?éijvngs[ asseﬁpésra?g{%éoa(a%ﬁ)a defond mode

uce n pressure Irs or - ope
IR, PSR s, S g s o i
AR RIPLERL PR A ol n e e
904 B0 5L S S s e g e o

hﬁﬁﬁcﬁﬂgatf@lt fi QS%&E@& ﬁ?ﬁﬁ@diﬂl@%ﬁéﬁlﬁ\ﬁﬁh@f}@e aif N8R R She second

I'n the outdoor eat exchanger 1), 1s sucked into

g i§ BRRamEIP HES 866n PihelsBENAGATIAR I mirdfdificali®n hiddting operation in
During the second node in the humdification heating
BRiRdaheaes, as shown in Figure 30(B), the first

four-way selector valve (51) is set to the second

0362 t | RNthet1iier HOBEO N regefsthtiRctiddl RE1RE fivst|adeorplidn hest exchanger
set to the first position and the openings of the

(31)'4nd an adsorption action for the second adsorption heat exchanger (32) concurrently

take place. During the first mode, as shown in Figure 28(A), the second four-way selector
valve (52) is set to the second position and the opening of the second motor-operated
expansion valve (42) is appropriately controlled. Under these conditions, refrigerant having
flowed toward the second four-way selector valve (52) condenses in the first adsorption
heat exchanger (31), is reduced in pressure by the second motor-operated expansion valve

(42), evaporates in the second adsorption heat exchanger (32), flows into the gas-liquid
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20 not or - oper ated expansi on valve (41) and the second

not or - oper at ed expansi on valve (42) are individually
controll ed as appropriate. Undr these conditions,

part of refrigerant discharged fromthe conpressor

(20) flows into the second adsorption heat exchanger

(32) and the rest flows into the indoor heat

sepacdian(@3) afd Rierges leereinfwitlymfagarantflawing filoowthe indaeas heat exchanger
t he second adsorption heat exchanger (32) condenses

(2Bellbe nefrigerantchivingiflowed pusefithe gog-lighisl separatar@3) evaporates in the
not or - oper at ed expansi on valve (41) and then flows

oiitdoor heas exekaniger (310 asd pasugksd intend thep compraspegeby the compressor
having flowed into the indoor heat exchanger (22)

(Mndenses therein, is reduced in pressure by the

second not or - operated expansi on val ve (42), evapor

R ST G0 45 e
(HAVAH TeRsRRrian, aotign TeTe gegond fée@ratlg% ga,tggcgl;m% L33) concurrently
T Skt S S8 T s
SFlﬁ?r}Ethff {52@;53% tq,én,q{fg'%y Fl %egpgefwn]g qﬁéﬁlsecgnd motor-operated
e@?@lﬁéfﬂ'ﬂﬁ%ﬂ%@ §4) 5 aboRfitely ceBhPﬁ@Cﬁ?ff ChhecapffioRs, eI%Fne-ﬁrant ravin

SR S 00 S e SR g s
hg@cd e B btk oA

P%ggr(og%fvill}]gﬁ? \%‘é}t) %qsgwgmg%e% &géﬂa{lg@'y(%@ehgég q%'ﬁ’ the gas-liquid
sé;lthﬁeécfne f(fid?%[) i: Ett drd ) wﬁt@ er?{é%\‘e\rﬂ% (gm the indoor heat

anger a single®in
a
Q%hgng?r@' glg'lrf geﬁé%erm?tnﬂ%‘%ﬁ@g f’f’tg«f“ gneltr gjri:t &EI %%:Sulll?m? sefarator (23)
L ddt
e‘fﬂﬁr@%@ﬁa@%guz%@* "R SheRagle (3]s SR 108 conprgcd by e
%él ng (22) and the flrst and second adsor ption
gt exchangers (31, 32) constitute wutilization side

[Wo o ?ﬁﬁg‘gﬁﬁgfes durliethe %ﬁﬁ@iﬁcﬁ%ﬁt heBlifi) aﬁ&ﬁﬁmﬂ 29 roo&ir heated by

exc anger and each of the adsorption

tﬁ@ﬁ%@%ﬁé&%ﬁ&{aﬁgé% 2) %ZQupané‘d EPIE i 9k ePhilOtHeG oo 8r humidified by
same as those in Enbodinent 8. [0376] A description is

ﬂ?él%l)%ﬂ agrs%rﬁtnﬁ 1ADNEL BUkAgE: (91 dHringhiBe Fifs midiRr2A8the tdomv bir humidified
. e

by the second adsorption heat exchanger (32) during the second mode are alternately
supplied to the room.
[0365] - Effects of Embodiment 13-

According to the present embodiment, the following effects can be obtained in
addition to the effects obtained by the above Embodiment 1.
[0366] First, in the case where the air conditioning system of the present embodiment is
configured as a so-called separate type, it can be avoided that the number of steps for

installation work increases. Specifically, if the air conditioning system employs the
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20 conpressor (20) is connected at its discharge side

to one end of the first adsorption heat exchanger

(31) and one end of the seconm4adsorption heat

exchanger (32) and connected at its suction side to

t he second port of the four-way sel ector valve (50).

The other end of the first adsorption heat exchanger

8 reaindwhivh tht empeesdoo {200 hehes Brso fourasisyo selecton vabat (51) and the
exchanger (32) are both connected to the first port of

otitdeor lneat exehanger! (Rt} are cunthined @6 ovidao2§de hwit fapd ¢he first and second
sol enoi d val ve (61) and the second sol enoi d val ve

ad®2ptiom beypexxchangess. (32), thacindowf héagyexabanger (2)i the( s@pnd four-way
t he out door heat exchanger (21), the notor-operated
selrgpangilvn (52) athe dirgtoy saenhdimetor-npereted eapanséorcYalvejed1, 42) and the
(22) are arranged in this order fromthe third to 108

g liquid spparaton(23) pes gontainegin agepactids unik|itis negdpd only to connect the
[0377] The four-way sel ector valve (50) switches |

opdogistife it agd thesToonbside Amibdirenghh twensgnerting-inipgse Therefore,
31) in which the first_and third ports_ commni cate and
agqpadiag clentheapresent otmbadiment 4t camrhenavaided i dngreassc tgynumber of
posi tion (a_position shown in Figure 3 i N whi

ch 5
CORECTRS Bipta T FBFEHRE AT PUdpBhHR Rk pad MRrOPREsI 8 apfhoAs a result

and thir orts co ni cat e. 378], - Qperati onal

s o1 SRS for 1S liaAn, Vark wbqa@%‘%ﬁ%ﬁ the sam gugher of steps for
.enbodi ment. perforns a dehum dification cooling

115&2#3591? Wﬁﬂéﬁﬁcﬁmﬁlﬂﬁ%‘i?q WP heati ng operati on.

RIS A A M e ——
CPRRAH Bk R S AT PR Ry o b rtians
o6 BRI RAGREREEIB0) 4 H R kapb Bl BT s o
B 00 TS b, RS8R ng o e
PR A SRS SRR s SRAETSE v i
BB AP 1, 505 K3 RG0S T e rgnrsion o
oRSBBREREL] 19 CON{on and 2 second e |1 cf the

[?%%fen.%dﬂﬁgﬁ&h@fﬁﬁlﬁgdmﬁgtsﬁ_pti on heat exchanger

IS In non-operating condition are repeatedly
al t erfah€fefrigerant circuit (10) in the present embodiment, as shown in Figures 29

and 30, it may be possible that the outdoor heat exchanger (21) and the first adsorption
heat exchanger (31) change places and the indoor heat exchanger (22) and the second
adsorption heat exchanger (32) change places.

[0369] Specifically, in the refrigerant circuit (10) of the present modification, the first
adsorption heat exchanger (31), the gas-liquid separator (23), the first motor-operated
expansion valve (41) and the second adsorption heat exchanger (32) are arranged in this
order from the third to fourth port of the first four-way selector valve (51). Further, in this

refrigerant circuit (10), the outdoor heat exchanger (21), the second motor-operated
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20 [0381] Furthernore, daring the dehum dification

cooling operation, outdoor air is supplied to the

out door heat exchanger (21) amwg roomair is supplied

to the first and second adsorption heat exchangers

(31, 32). Then, the air having passed through the

i ndoor heat exchanger (22) is continuously supplied

ekpansioa vabertdharddahe heloar ieah emchaggegp§2%)ele dinanged lin thiherder from the
first adsorption heat exchanger (31) and the air
thied/forfgula pert df thersecid fHimewa e sddendor @ivea@2br pt i on heat

exchanger (32) are alternately supplied to the room

[937982] Duning tre fiist snodm:@etheaddlegwchﬁmtqnmoawmrm@n, as shown in
the first adsorption heat exchan 31) and an
Figiso 29A )othefirst fonr-weay selpetosead v &d@bt seemndrfienr-way selector valve
exchanger (32) concturently 109 take place. During

(3eare petdo theie &rst posispewend %le mipguings ofi the) first wetqﬁqutated expansion

sol enoid valve (61) is opened and the second, sgl enaid
volyp (&l)(agd)the second smator-anepted expaseior yAE (4 rse individually controlled
refrigerant. discharged fromthe conpressar

ag @Hﬂ@ﬁg%@ WRderethsses g(?rﬁigﬂqnsf &i@aerwedlﬁqh%&eda@%r%ﬁ icgrpressor (20)
c?e tsq%ﬁ%ttﬁp%%&(slzpt tdoo(él)pi‘@[s exg{mng](n";%th.3 gas-liquid
STHRG Cbalte b E%E%rg”tz%%'ﬂsegéwia itk ‘g%‘%ﬁémb%sfve“rawr 23) i
6% 51 PREPEE Qb B IO el P RO B Ca@ihe%pmtes in the
ex°5a”e% fpon o Fa“ﬂfaeaé% nds riped fieing flsogmispeed by the
Gianiiog (ﬂ®abak*§% ﬂ%ﬁ%@%ﬂ% G0 o8 KRG RR Nyl DFeq b8 of the gastiquia
sShbr CRELORBRANAR ST o et ARTRTAEL (2 0o Bduchy f Fisgure by he
stdfg k3 oS RPY RhéiBion YERk P BPDERLS i dbe dBbSGH Exdiinger 22)
R g ﬁéﬁ%’ﬁﬂﬁQSSSf’gfﬂE?. on " heat
t ogEt her lezé ﬁ%)se e dgllkl?&&ﬁ]&t% ﬁgh%Iﬁ%%#h%ggg%ggﬁgﬁm a8 shown in
g@ﬁgh@@% tf()tfl)’lz%j E&E’Wa‘fvé lzgﬁd QB GHd fobRway selector valve

sor ent to h mdify the roomair.

(g’j)ea,reogp @ thefle Bauzhdl fdsRbnb yaﬂdh theS g?élﬂﬁ’gsa dg Cffl@tﬁr@ﬂ" ]mcitor—operated

heéat exchanger (32) is returned to the Toom

ckPRsRBGARE (@Pfgnd @B s@éiﬁ@rrﬂétbﬁagé%ﬂ esapaﬁﬁrontdmef @m}s bre individually

adsor pti on heat exchanger a regeneration

cglgtadé%ge{]sﬁbgidﬁa&e CRMer ARSOEMditRIhsSat of XTHRAESRY difchdtged from the
compressor (20) flows into the second adsorption heat exchanger (32) and the rest flows
into the outdoor heat exchanger (21). The refrigerant having flowed into the second
adsorption heat exchanger (32) condenses therein, is reduced in pressure by the first
motor-operated expansion valve (41) and then flows into the gas-liquid separator (23). The
refrigerant having flowed into the outdoor heat exchanger (21) condenses therein, is

reduced in pressure by the second motor-operated expansion valve (42), evaporates in the

indoor heat exchanger (22) and then flows into the gas-liquid separator (23). The
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20 take place. During the second node, as shown in

Figure 31(B), the first solenoid valve (61) is cl osed

and the second sol enoi d val velg§62) i s opened. Under

these conditions, refrigerant discharged fromthe

conpressor (20) condenses while passing through the

second adsorption heat exchanger (32) and the outdoor
réfeigéraptx birang eflow@ll pui of tthé gasdidaeid, sdparatore(R3 exvaporates in the first
pressure by the notor-operated expansion valve (40},
adscgpiiorahent axphanger {(Hdotrsuekechado apst chemgempxessey, by the compressor
sucked into and then conpressed by the conpressor

R®0). In this case, the flow of refrigerant into the

first adsorption heat exchanger (31% is shut off b

(W32 Prsag S fustaneraiathehyrsitification heqtmgeappratgon; ¥ ¥‘9Wé in Figure
second node, the outdoor air having taken heat from

3PEA)s thedirshiour-way selectarvelue (51D dnset e dr dgdrosition) thegecond four-way
di scharged to the outside atnosphere while %@ﬂﬁ r.oom
selpgtor value &3) H"ysef K’ethF ﬁfaf@asi PAgHpn @a&tﬁs REeMng ¢ §irst motor-operated

returned to the first adsor t|o

CXRAE RG] ve(@i ‘F‘HO’E ARETRlR fBATS o E‘@s‘gﬁb@f& individually
ad orbent to d the ro

PRt B it | U %/qq%gtona:dg R, digifreed from the

FaEERHE e sebends: rﬁ’ﬁé‘é‘?*ed éé’m%“ 3t HI3 PG v e
oL %%wfa?r%tﬁ?@%ﬁﬁ%ﬁw@reﬁéﬁr& s A B f g
Sfpfﬁ%ﬁb?j-‘a.lg 3reRE 4% daepine 30 s sl agliBhnl P@%?ﬁ Gigneyatve @D,
e\’/\%Jorllat%:sh qn sejcgnti Oa%%?rktl%lﬁ%gag E(Elga%%%xo 33%?% fRked into and then

on> ehavi of

c&ld g?%e&i'cﬁéfa‘{h %En‘%ﬁé}éé%@ﬂ? R@g@% o‘%%eur' tfanﬁ,ert‘ﬂg gap?&ng%phawng flowed

QHHF? etg% gbs‘:ﬁ‘ i @eﬂ%@%ﬁuﬁ {2@) chl’g{eﬁ%és ?8'th the 1H§oJr gﬁt é@@:ﬁanger (22), is reduced

o second position,

Eleesﬁgg Bg gf?eoge{ci:)g(? ok et rﬁ?@%ﬁﬁoﬁ?‘ﬁﬁghg‘ ﬁ@o\‘e&e& t0he outdoor
h@ﬁ%‘éﬁ@i%gﬁ r @1%)is ﬁﬁk&’@ﬁlt@&@th@l? Bﬁﬁﬁ%gsred??%‘; E@n@‘éﬁﬁ? 020).

heat ex anger serves as an evap rther,

[@7(’."!1r Sﬂ)uﬂiﬂgﬂ ﬁ1e' &c%ﬂ albdeng thé 'h[lﬁﬁdlﬁgﬁtﬂfnoﬁéa@iﬂg hRtation, as shown in

exchanger serves as a condenser and thé second

FRR2OB0(B)! Oﬂl’le Hﬁﬁtfouﬁé&ﬁwﬁ%r a2 (51 pisisBt 13QRe SBhdpbdHon, the second
condition and a second node in which the second

fafsPgPbéledtoN ¥alve SN AN GG to #1) fisePoSitioASand HRNEKMHES of the first
and the first adsorption heat
motor-operated expansion valve (41) and the second motor-operated expansion valve (42)
are individually controlled as appropriate. Under these conditions, part of refrigerant
discharged from the compressor (20) flows into the second adsorption heat exchanger (32)
and the rest flows into the indoor heat exchanger (22). The refrigerant having flowed into
the second adsorption heat exchanger (32) condenses therein, is reduced in pressure by the
first motor-operated expansion valve (41) and then flows into the gas-liquid separator (23).

The refrigerant having flowed into the indoor heat exchanger (22) condenses therein, is

reduced in pressure by the second motor-operated expansion valve {(42), evaporates in the
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20 exchanger (31) is in non-operating condition are
repeatedly alternated. [0388] Furthernore, during the

hum di fication heating operatiodn, outdoor air is

supplied to the outdoor heat exchanger (21) and room

air is supplied to the indoor heat exchanger (22) and

the first and second adsorpti on heat exchangers (31,

o8@por Heatn exdhiangari (21) aanidnthen pAews dntohthsugis-kiqid j segergtor (23). The
heat exchanger (22) is continuously supplied to the

refigeranhhieng Flaves airt ofidhé rggs-Bigsidestparataru(pd) tavaperatest in the first
adsor ption heat exchanger (31) and the air having

adspsptian heat cagheangte (Hac snarclers sitptand thene gempsestednije the compressor
32) are alternately supplied to the room 111

(§®389] In the first node, a regeneration action for

the first adsorption heat exchanger (31) and an

[8374br ptiimbedimentl4 ofithe Fwendnstd adsor pti on heat

fe ,ngf ﬁ]l%gé@r(n?ég 1@38%&{%&%{ éwpltét?égi(sp eggq%;g%lraglg cgn%?tioning system
ook S B oo 385208 €910 o

refrigerant 5 disch d,.fromthe conpressor (20)
theif W?Yéteﬁhgﬁlg‘goqlﬂ?ﬁ h the first adsorption

(574 A5 350 n et a5, BRI S4FRIFOF e wi o
RIS aREaG! TSSO AR BB VAEA Gy S oo
R 58 SR G0 B e 1o
PN e AR T
T4 BP0, 95 955 gkl B 10, e oo
HOA! &cﬁﬁt@g@gﬁgﬁrgggi%gia;t-%mfcé’%{ﬁe%fat Rihed PHild B indoor heat

i ndoor I's returned to the room |

| | Toom |
“SRRIPHLFY TR S e RARARARL bt e ISP comsite
utifi€atioh Qﬁg%éeagdebxgﬁ%w Criles offBb Alat exéiigdl (21)1Re indoor heat

roomair dri first adsorption heat exchanger

e&é’ﬂah%%fsagb RN BRALSF 1he ddBGpast Bl exahdRsRNB1£32) de lcbffigured to be
a (32)

Seco Sorption heat exchanger noi sture I n

th@niORMhNelin EmtRARAGHS Dy the adsorbent to
dehum dify the roomair. The roomair humdified by

@%@ﬁi"?‘é‘%‘;‘#’ﬁw Rt giceh brade eongipangion df3Be réfigersat Giroee (10). The
compressor (20) is connected at its discharge side to one end of the first adsorption heat
exchanger (31) and one end of the second adsorption heat exchanger (32) and connected at
its suction side to the second port of the four-way selector valve (50). The other end of the
first adsorption heat exchanger (31) and the other end of the second adsorption heat
exchanger (32) are both connected to the first port of the four-way selector valve (50) via
the first solenoid valve (61) and the second solenoid valve (62), respectively. In the

refrigerant circuit (10), the outdoor heat exchanger (21), the motor-operated expansion

valve (40) and the indoor heat exchanger (22) are arranged in this order from the third to
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20 [0391] In the second node, an adsorption action for

the first adsorption heat exchanger (31) and a

regeneration action for the s@W8ond adsorption heat

exchanger (32) concurrently take place. During the

second node, as shown in Figure 32(B), the first

sol enoid valve (61) is closed and the second sol enoid
foathyor( 622he foiroprsetectaoivdie (80ese condi ti ons,

refrigerant discharged fromthe conpressor (20)
[@35TH e riBless fominiway gedestirrglven(i) givitches o¢rt aXgst position (a position
adsor ption heat exchanger (32) and the indoor heat
skoweth i fegurg 3) in whichi the dirgteand thisd petts cetmunicate ard theesecond and
by the notor-operated expansion valve (40), evaporates . ,
fousth prstscapmerpericate and asgeandygsitionAa posifign § in Figuge 32) in which
and then conpressed by the caonpressor (20). In this ,

thedfdrst anthfourth parts eypmppicate ppd ghersapend andghirg, gosts gagpmunicate.

adsor ption heat_exchanger (31) is shut off by the

[0378% ¢ - QearatipanahBekawr -(61) . [0392] During the second

node,, _t he outdogr, air having rel eased heat t .
refi-Tﬁkrﬂﬁt°PW£PW@ngoﬁyﬁ8@r‘ﬂga ee%%ﬁﬁﬂbe?“@%?FwPE performs a

il.e the room

dhiidg e E@olﬁl?geqpﬁétﬁ?%ﬁ a5 E‘JH"J?%E%@E%% (R
(8780 s eaf G ol oPRSHRE T oom ai 11 s adsor bed
Y RS B LS e g BB e
Wg%%%ei S o r@eﬁurne to the room 1In .the secpnd

1’{)‘?1 510 Rkt changer (32), noisture is desorbed
(85, paf R RO BBGGH, B prrEi the R8sl selestar valve (50
R 807 S50 Wepa 0P Rl SpoRNENEARToh e e i
) . 4 :
SQFRRAES R PRt 0L ) 58 58 tencr
B bS] B S s, Mo n whic the i
a@iﬁgﬁfﬁdmﬁgﬁt ’ e)&ﬂ%g%i“’i(%ﬂhéégg?sbﬁl WeRRAdEAer fahdl She 8BChnAC&RBFbtion heat
nodes dehum di

during t i cation cooling operation or

e%lﬁngé}”éﬁﬁ fid thbfifbp_gﬁﬁh% RGn@iBBH 3O séconl TRO& RN WARch the second
by ope c

ni ng and osing the two solenoid val ves (61,

a@@}\'}?tidneﬁgﬁcéidhﬁhgbr ﬁﬂ? LRRE ANd ddienet DR @eOHRH. adtBtion heat
SW e

ching between t first and second nodes is
ekERAMETB1 Vis GRhén-Bpkrtitlg @nditionland teb@étvdl? RRErinatedme

intervals (for exanple, every five to ten nminutes).
[03%2] efRirhermore, during the dehumidification cooling operation, outdoor air is

supplied to the outdoor heat exchanger (21) and room air is supplied to the first and second
adsorption heat exchangers (31, 32). Then, the air having passed through the indoor heat
exchanger (22) is continuously supplied to the room while the air having passed through
the first adsorption heat exchanger (31) and the air having passed through the second
adsorption heat exchanger (32) are alternately supplied to the room.

{0382] In the first mode, a regeneration action for the first adsorption heat exchanger

(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
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20 according to the present enbodi nent, relatively
hi gh-durability sol enoid valves (61, 62) can be used
to switch between the first amwd second nodes, which
ensures the reliability of the air conditioning
system [0394] "Enbodi nent 15 of the Invention”
Enbodi ment 15 of the present invention is described. _
tk@ pice. Dorinlg tHedirstngodey a5 eowiRmh Kifurel3d (4), dlsefitst solenoid valve (61) is
enbodi ment varies in the configuration of the - )
opefedi apelr the tseaindcsoleno{dl 09lvé (G is chosedii Unds lise iconditigns, refrigerant
system of Enbodi nent 8. [0395] As shown in Figures 33 ,
disohiargéd frotrethe ebmprssar(20céandanses Widly passing twousbotheifirst adsorption
a 113 single conpressor (20), a single notor-operated ,
heatpervhanger (31)s end 4183 outdost hgdteechangedyl) irerhisasder, is reduced in
val ve (50) and two sol enoid valves (61, 62). Further,,
préseure ey ithe maotor-eparatad texpausion yalvis, (AP).qevppRrates 4n the indoor heat
si ngl e out door heat exchanger (21),l36%jngle i ndo

t

enchnges@hrigencked apto AdheMEPTERISECRY JRe KEmpressor (0). In this case,
exchangers (31, 32). In this refrigerant ci rc%zt) &18&
thehBow RIS Bigesank dafe thy SeroRgedsqrpign B rchangst (32) i shut off by the
aheat - sour ce_si de heat exchanger and the indoor heat
seseaanlgapid(abie @AM the first and second adsorption
5B SR ol e Bb 00BSH g AR 5 P i i
DS bl T e B B BERCYARE B room i
th i,n Enbodi 8. 10 9 i Dty .
SHEE 5 DB HRREAAPE Py Sk 15 b PSR o hasorion
[ it (1 Th ' j
PSS CHmOBNPF S Frrard Bor LRy EoREREEHy ¥trighfint and the
I : l. 0 > i ' - i
G5B MY b e UG B e Tdcsoron
50)..n of .. i ' t ir. e
S0k 38,8 b 1 AL oD HERofA0AS e v I
2 d : -t of
SRR G2 SRR A ] S KRS 1P by
fil | ] ifi adsorption
ag%cgrﬁ%%qg ﬁQﬁ\ﬂﬁ%‘l@ élgbgfr%%?fﬁgﬁ %Q@Gm(aﬁ-]dehﬁﬂﬁjdlf gkg??mcc&ﬁﬂ dsorpt

€ Secon at exchanger are bot
f, | ndoor heat exchanger
}%g%k%g%%gfﬁ%)wg?ﬁ%oﬁg&%{bg%al ve (61) and the second
[tﬁﬁéfﬁno th\é%%é’cﬁld(rﬁgae, an'a ol ¥&loh for R sh&dsofitfbnHeat exchanger

e ‘i ndoor heat exchanger (22) 1s connected to one end

@1) add$rQEh906n HGRh BXHRIBERH dd3diptivh Redt ¥ changer (32) concurrently
not or - oper at ed expansi on val ve (40) and the ot her

take place. During the second mode, as shown in Figure 31(B), the first solenoid valve (61)
is closed and the second solenoid valve (62) is opened. Under these conditions, refrigerant
discharged from the compressor (20) condenses while passing through the second
adsorption heat exchanger (32) and the outdoor heat exchanger (21) in this order, is
reduced in pressure by the motor-operated expansion valve (49), evaporates in the indoor
heat exchanger (22), is sucked into and then compressed by the compressor (20). In this

case, the flow of refrigerant into the first adsorption heat exchanger (31) is shut off by the

first solenoid valve (61).



10

15

20

25

20 end of the outdoor heat exchanger (21) is connected

to the third port of the four-way selector valve

(50). [0397] The four-way seldotor valve (50) sw tches
between a first position (a position shown in Figure

33) in which the first and third ports comuni cate and

the second and fourth ports comuni cate and a second

[0385] t i Durir(gthp ssiond arodshthemuidooFaig hawng tdken heattfrarh refigerant in the
the first and fourth ports comunicate and the second

onfiddor h¢at ¢xpghanger (2dpmsidisclarged fo0BeSjutsidip etmzaspheralwhile the room air
Behavi or The air conditioning systemof the present .

ceqtbd by itherindoer heat rexchangen(22) dh cawmied ite thei wont doithe §irst adsorption
operation and a hum dification heating operation. o

heay pgohangeretdl v mpistusain Ba rees|ainig adpubed by the adserbent to dehumidify
system s behavi or during the dehum dification cooling .

thepedort pisnThe res @in delymidified byethe it adsomtionglges exghanger (31) is
[ 040 During the dehumidification coogling erat.ion,

f‘t"l‘f@eg %qu Flieyrepns dn &he tscondpdRorRtm) heat xchepedd 38 angittiis; is desorbed
osi.tion, the openi ng of the or - oper at ed expansi o )
g} e gdigrpentshea yo%fn&%r@rtyaﬂ@n&h? grdricsl mofsGIrG it ABRHed to the air
eat .exchanger, K (21). serve S a.cqndenser an he ..

Th BosR ARTOTBR HARYBE 9D adeomgis et enrhangh G Ao lischarged to the
Furt her first. nmode 1n which the first adsorption

Ofiside a&;}gsr@ﬁﬁépge(t%ef)w@:b%@g. as an evaporator and the

d.adsorpt i.on. heat 10 exch 32) is i
R ot R A s PRREOE cocond motle 1 n whi ch the

v apoge S R eefbipt b FESPARAc i bn HEYGE oAb s deseribed
wgtﬁgrgfe}e%?ép.p%gr} erating condition are repeatedly

ernate Furthernore, during the

(BT SR A ISR e UL 90 v 50

uppl _ oor anger
016 08 SHIRLE5SR BOSRN: BEShorol BT B 1) i

aépgfér%%aﬁgl - cohftblled, L€ 19&&(}53‘@“ Q&hﬁﬁﬁﬁggijg{r@é@ Bs ta%nge?sgr and the

eat excRanger iS co y supplie

o?tﬁ@of RO ex Wik Er EZE? séivks Bayh Ra %t?f Cf‘ell.\‘rx]{gx%lo, Uohrst Rfode in which the

I rst adsorption heat exchanger the air

iR MR RGSBE ekéHaﬂg'&thﬂ)h&ﬁé%rﬂjccﬁﬁéﬁeP%@ thel\RR5nd adsorption heat

exchanger (32) are alternately supplied to the room
exchanger (32) is in non-operating condition and a second mode in which the second

adsorption heat exchanger (32) serves as a condenser and the first adsorption heat
exchanger (31) is in non-operating condition are repeatedly alternated.

[0388] Furthermore, during the humidification heating operation, outdoor air is supplied
to the outdoor heat exchanger (21) and room air is supplied to the indoor heat exchanger
(22) and the first and second adsorption heat exchangers (31, 32). Then, the air having
passed through the indoor heat exchanger (22) is continuously supplied to the room while
the air having passed through the first adsorption heat exchanger (31) and the air having
passed through the second adsorption heat exchanger (32) are alternately supplied to the

room.
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20 [0402] In the first node, an adsorption action for

the first adsorption heat exchanger (31) and a

regeneration action for the s@tond adsorption heat

exchanger (32) concurrently take place. During the

first node, as shown in Figure 33(A), the first

sol enoid valve (61) is opened and the second sol enoid
[63891 e 106RY firg robdrs edregtimuiationt antive footih fifsbadsorption heat exchanger
refrigerant discharged fromthe conpressor (20)

(Mo arid nv edisemtiom actinn fhodhe sesand assonptingeheat 2adhanger (38) concurrently
reduced in pressure by the notor-operated expansion .
takg Iplase( Rajing be fpyeirmedss aswhidwn indigirad2(Ak thsufitst schenoid valve (61) is

i ndoor heat exchanger (22) and the first adsorptiaon )
opangt aaddhesepsnd (sglenoidnvalys €62) day glesed. Undsr dhese cprditjons, defrigerant
then conpressed by the conpressor (20). In_ this case, .
disphargedofiomsthe campressor (3@ eondensas whilp passingothgough the first adsorption

adsor ption_heat exchanger (32) is ghut off by the )
heat exeitpneerdPhhidshe indper hess pxcljapae ?Zbarthﬁ g)r?qqels freguged in pressure

mode, the outdoor ajr havi taken heat_ fro
by étferm@fer-aa@rawa expansion A, egapow%@ﬁb%im'%af)hqa& exchanger (21),
.di schar.ged to . the outside, at npsphere whi he .room
SRS G ey CORBTeRsnby e DR, [ g K%, the flow of
returned to, the raqo In.the first ads tion he
et meS Jas PEoqndl Wsgrlion, feah sxiiapars (1 s *Tme b by the seoond

t.he ad bent to dehumdify the roomair and the
SﬂéﬁPdB?ﬁsggérption produced during the

[‘&S’@Enm}?‘iffg o P Syor %{*‘r’iﬁé sH R e blfetrigerant in the

1) i . .
oFHEAT I bkl B AEHIEATEEL B BRGHR hrlphtlf QN oo
e

11%43 E%?%?lgélﬁ@pé gg&qﬁﬁr id§§o%€d Qh g%of'ﬂeﬂphéﬂ%l l?%ﬁ’{?ﬁgerant and the

exchanger ( I's di' scharge

i i h i - .
d%&@gﬁgﬁg@ngggﬁﬁlﬁdt R9GE N el BofNsir ?c(l) rk{y?lﬁlgﬁ,rstl Adsorption heat

a regeneration action I rst

ef&éﬂ%ﬁtq;gjr‘ ié”%f%f:ha‘i‘-%é‘d“?d“ﬂ%; outéi%é)atﬁﬂ%léfb. JASRE REERA adsorption heat

act | t he seCond adsorption heat exchanger (32)

e%&ﬁ%{%f@@}, IRfoisthre fnAtke r&%rﬁ%ﬁ‘ is [AdsdrBEd bY l%hé s&fgﬂ%n:frw 8ehumidify the

as shown Tn Figure 33(B), the first sol enoid val ve

rddfd )air. STHel Rt At HubRAGE B9 NMhe SRLENP adsofptiote hediZexchanger (32) is

opened. Under these conditions, refrigerant

réthsed &y @edodhom t he conpressor (20) condenses in the
out door heat exchanger (21), is reduced in pressure

[0B91] henTRé Second il Ssh BadopitfonQittiva foretht 423t adeMBHOR AbftSexchanger
whil e passing through the indoor heat exchanger (22)

(A Gnll herep@reMidnadEion Bir the skdal adscepidigR¢at edchangér (32) concurrently

take place. During the second mode, as shown in Figure 32(B), the first solenoid valve (61)

is closed and the second solenoid valve (62) is opened. Under these conditions, refrigerant

discharged from the compressor (20) condenses while passing through the second

adsorption heat exchanger (32) and the indoor heat exchanger (22) in this order, is reduced

in pressure by the motor-operated expansion valve (40), evaporates in the outdoor heat

exchanger (21), is sucked into and then compressed by the compressor (20). In this case,
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20 this order, is sucked into and then conpressed by

the conpressor (20). In this case, the flow of

refrigerant into the first adgarption heat exchanger

(31) is shut off by the first solenoid valve (61).

[ 0405] During the second node, the outdoor air having

taken heat fromrefrigerant in the outdoor heat
thextidva rod ecfrigerbnt ingo thesfiisbadyerptivo heateexshanged 3Btisrsydf by the first
while the roomair 25 cooled by the indoor heat

selgedidivgle (§D2) is returned to the room In the second
adsorpti on heat exchanger (32), noisture in the room )
[€3%2] i sDwmismth secanyl notds, theutdsenair havigs nelpssad hgat to pefrigerant in the
roomair and the heat of adsorption produced durin ,
opitdeot benl rexehanigen (21 is dischaggechtpihelopgside n@lqseh?rpg@blg@nthe room air
The room air dehum dified by the second adsorption )
hpated by theiniger heat exchanger Q2) i egiumed to ghe, 9m- Inthe figst adsorption
first adsorption heat exchanger. (31), room ai avi ng e
hP@IG&Fh%FS/(ﬁDdW@B% I the raem R is\pdsdrhed by meoafi,seﬁiﬂatﬁo dehumidify

e

5, BERCLRE S0 LT 9 S5PRR 15, e o0
R BB 5 R0 e LB Bt e
5 B B0 e 85 PR G et o e
55 B A, DL ARSE P BB s o e

f ouy - el ector valve (50) is 10 set to the second
OB%E‘{eta}p%ﬁs,PiFWe openi ng of the notor-operated expansion

l‘i@ggee-ﬁlifﬁ%fﬁsigéﬁEfﬁﬁ%ﬁEé*}@%i' 2"a condenser and the
out o&écopgﬁé it§ éﬁ@ %ge%gﬁﬁ %tﬁ'\gl!\%ﬁhg’ﬁﬁ%/ ﬁge ?(?Lllc%gipggégf%‘&f Phe obtained in

Furt her, sorption
o500 3 SE00S (5l 958 By mFORAGIAPT. SRRREY, in o prse

aty ATe I e d dead j t ;
RBIRA BT EANLL Bingl hShard bt Mo e

d?%ﬂ}?ﬁ[ﬁ%ﬁoﬁ @Qolﬁ%gogffart_&B o?%%&ﬁih%aﬁ&?heatﬁgg?gglﬁsﬁ is implemented

IS In non- ating condition are rep

bgl&pﬁﬁiﬂgtaﬁg-qlésg@ﬁﬂe R SoMEIPY Avedts! Bg)étr&%egtivqu, one open and the

um di i cation "heating operation, outdoor air i's

ofHePBlok&H ThE QwitbBing BbARRh tiefist MELRMIPMolidsl fRQfertBHTied out at

air is supplied to the indoor heat exchanger (22) and
reglglfveﬁyrrsﬁbnaﬁﬁesmms a@sOeRihpIe, Realy €%€NBNERN Snifndtds). Therefore,

hen, the air having
according to the present embodiment, relatively high-durability solenoid valves (61, 62)

can be used to switch between the first and second modes, which ensures the reliability of
the air conditioning system.
[0394] <<Embodiment 15 of the Invention>>

Embodiment 15 of the present invention is described. An air conditioning system
of the present embodiment varies in the configuration of the refrigerant circuit (10) from
the air conditioning system of Embodiment 8.

[0395] As shown in Figures 33 and 34, the refrigerant circuit (10} is provided with a
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20 passed through the indoor heat exchanger (22) is
continuously supplied to the roomwhile the air

havi ng passed through the firg8 adsorpti on heat

exchanger (31) and the air having passed through the

second adsorption heat exchanger (32) are alternately
supplied to the room [0409] In the first node, a
singlpecvmnmtsson (200} & emgleomotdrepkratst expdssioptvalye (HBhta single four-way
exchanger 25 (31) and an adsorption action for the
selectonvhluel659) pad owo helanoid velvas (e, 628 I)lrtbm@mneémargnt circuit (10) is
take place. During the first node, as shown in Fig

pewided, witha single outdobe heatbxohanger (1) a ﬁ@gleowéﬁ@fdh%ﬁ @xchanger (22)
the second sol enoid val ve ;6%5 is closed. Under these

and twip idgmption beatjegehangersi(3 & i gefEgereaheiret (10), the outdoor
conpressor (20) condenses whil e passing through t

heaty exchangsp r(éﬂ enstinges: 2 dwahsmesy sifs i.l)"ata??@ ?‘Pﬁ?ﬁ%&o@fe indoor heat
heat exchanger (22) in this order, is reduced in

epehangerr @2) wyd the Tisgsrand. sspend pePTRIORhRAL GHChARETS ((3;0)32) constitute

wsliciesn e oﬁ%hép?«?h%%%%g%ésﬁ‘%ag% S ghre Ry The indoor hea
thi fl f 5 ref to t

s dbiner QAL BREEI<0y ot b6 Adsarancih hett et 2t Sppfifured o be

t he seco n1dv|ve(62) [0410] During the
ﬂf‘?%“?@%ﬂ‘@“‘?%@%ﬁa S air havi ng rel eased heat to

28BS e B e 0. e
e o A .s%‘é%gi%ﬂqﬁwgﬁ?%kf&% ey sl
vg@g&?ﬁ)g %(gg%egtg It S1t§sur ?lil%rgg;gg%g e egefc}gﬁg ngEétgcgfr %le dfour—way selector

ébl)r E) tl!le ﬁrsE sto%m%' l{etat J{bﬁﬁ.ﬁeé?%léxz{nﬁl one end of the second

Sor 1 on anger

ﬁ tlén h ?te%ﬁh‘ﬁggrtzezs Ia.ﬁe E%Q:teél o "tl;éefo%?ﬁ% 9f‘jﬁﬁrﬂ%f %y selector

exchanger room alr cones 1 nto contact

TSRS B B, Bt LA (DT by e v o
éségﬁgdr %ggﬂﬁﬂh'th%ﬁ’t Ji@ﬁ’ﬁnggf(@i? RRYotk %Qneft%d t& ¢ end %f the indoor heat

to e outsi nosphere 0411
fola e efcbﬁ&t lenoid valve (62
eﬁ@%ggg Ing lgg?e gggtﬁgﬂgéc?@ ‘?g"tfl) (1) Qfg r egse e atSIO SROI valve (62),

r@s‘gEét%lf qrhetdiﬁerse%ﬁcﬁfqh@MBphéﬁ @x@%ﬁeﬁ@@ﬁ‘@d"gﬁ{n&t@ahﬁ one end of

ncurrently take place. During the second node, as
R @Wlodrheli Giéhengdf (ﬁ)) wid the nﬁdtaﬁé T L@ BRPahsivalvaiie(@8) and the other

is closed and the second sol en0|d valve (62) is
eB@Tale oRRivol BesteSichahgs (A1 PYRAcIineeted B the third port of the four-way
selector valve (50).

[0397] The four-way selector valve (50) switches between a first position (a position
shown in Figure 33) in which the first and third ports communicate and the second and
fourth ports communicate and a second position (a position shown in Figure 34) in which
the first and fourth ports communicate and the second and third ports communicate.

[0398] - Operational Behavior -

The air conditioning system of the present embodiment performs a
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20 conpressor (20) condenses while passing through the
second adsorption heat exchanger (32) and the indoor

heat exchanger (22) in this ortder, is reduced in

pressure by the notor-operated expansion valve (40),
evaporates in the outdoor heat exchanger (21), is

sucked into and then conpressed by the conpressor
d¢rayidificatiomteplingperatine and o humidifieasionibgatingeperatian. t he

first adsorption heat exchanger (31) is shut off by

[6399] f | FRehugnilidinotion copbng @pereti¢s1) . [ 0412] During the

second node, the outdoor air havin released heat to .

r ef r i G systen’s behior slurias she Aewmidificationyeqoling operagion is described
di scharged to the outside atnosphere while the room
wahreference feBigdEE By t he i ndoor heat exchanger (22) is

returned to the room. In the first ad30£ rgggqprvae(SO)

[%@harﬁmn& the)dehumdification £opling Aperation, dhe
i Jo0Dg %Et” Do o (P (RBRRINE e GBAORPPUR e%r{ayf'ﬂ?lhéfalve (40) is
PP, OURlIFb < aoot Botrkchanssh Q%g%#%fa? 3 Hidghser and the
@@g Lok S . i v o

B P B S 2 BB s psorion e
%%Bb%errn@mﬂls.lirgp %gE%ﬂ%&litaﬁgg rcgg@hgg ésen en‘ooé‘i?mantW high, the second

SO 0B ST OB A o e
oFRREH TS i A poabfudl GnBARAl ol pBERRYSYRLARAR! e

pr €s

[l?ﬁﬁ& gﬁg\'@%&?ﬁﬂe{ bypag(ﬂjlgl) %%{@gsﬂ%t%ﬂ %gglﬁ td&gﬁti?ﬁ,g%gﬁloor air is
ﬁ[ﬂﬁwhq Wﬁea&%ﬁ&haﬁ?@p@ﬂ Qhd céeh AN H&PE(? thedfndoor heat
tHle "ot her en ou port of t ur way
SO e e At ) e e

hﬁiﬁﬁg' ?‘aé@hcﬁ W8t diMe ?ﬁdo%? B 'e&blﬁaﬁ%érg‘n) 3 cﬁﬁﬁnud%ﬁ%ﬁﬁﬁéﬁ to the room

rst solenoid val ve second sol enoi d

V\%hg%;’tﬁe Gﬁmavﬁ{gepé‘skélﬁﬂﬁ'm?gg hk rfl-’rst id%bfp@loﬁq{eﬁﬂ@k&laﬂgér\/(gl) and the air

IS opened so that h the first adsorption heat
heWaD paged tl(x%ﬁ%h feGsecdiPadsBRAE RASSICRANSRR (MDare alternately supplied

exchanger (32) are brought into non-operating

te@RFbéhon. Thus,

[0402] In the first mode, an adsorption action for the first adsorption heat exchanger (31)
and a regeneration action for the second adsorption heat exchanger (32) concurrently take
place. During the first mode, as shown in Figure 33(A), the first solenoid valve (61) is
opened and the second solenoid valve (62) is closed. Under these conditions, refrigerant
discharged from the compressor (20) condenses in the outdoor heat exchanger (21), is
reduced in pressure by the motor-operated expansion valve (40), evaporates while passing

through the indoor heat exchanger (22) and the first adsorption heat exchanger (31) in this

order, is sucked into and then compressed by the compressor (20). In this case, the flow of
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20 during the cooling operation, only the air cool ed

by the indoor heat exchanger (22) is supplied to the

room On the other hand, during the heating operation,

only the air heated by the indoor heat exchanger (22)

is supplied to the room [0415] -Modification 2 of

Enbodi nent 15 In the air conditioning systemof the

réfrigsaand iroritheliseediid, adsdrrivavheat rexEhapgere $326is St aofl by 7the second

t he outdoor heat exchanger (21) and the indoor heat

selxndidvglve (22) may change places in the refrigerant

circuit (10). Specifically, in the refrigerant circuit

[@4D3) i Duriiripetheffirstsmnde, rtbeliofiidoat #ivhavingdakendet fioarefrigerant in the

exchanger (22) is connected at one end to the third

oliti9or hent texclfiangkre(Z1ous diselyarges tectherousside etng@oheranehile the room air

connected at the other end to one end of the outdoor

chaled begxbé invdper heatBxchdnger (A2) o reswmeh ¢ sheerpony Jaribe Hinst adsorption

val ve (40). Further, the other end of the outdoor

heas e ceanghidarmopistire insthe gppmciiid adsorbed By tirreadsprognt to dehumidify

sol enoid valve (61) and the second sol engid v

thespm r pod; ihs] heapef adsomtionaipdunsd cysing te detumi 315&3&011 is taken by

The systeml s behavior during. the dehum dificati

keo@fmmmap@%m% alrsdehumidifigb by the S5t AQFIPHSR bogt pxchanger (31) is
gure 36. [0417] During the dehum dification ?o

r@w@ﬁattpothe rpﬁ@ fI% e iESPTdeadsetnbion apal, ex g per (& 5‘%0"? 6"“ having

the ond ion, the o en|n of t

RS [ Ay R cmep g s Fish i SSBFREPRY B¢ moisure s

dshabed %ggg@gg stﬁmhﬁ@g r%@ggr L8533 B SQIE"S hrption heat
ceeBRtT s B pisshacgs toafi obistls sfheBpoRebertd it dente,

A R i i P Bl oo
EraroaeaRie peion f"?:th@f\)é%@ﬁ%?g%"ﬁfg 1 p&E H o (g soncurently
t%%lp)éa}cr?aplgﬁng - gﬂer at' gér: éfir{obr a gﬁgﬁé %3{[??2&1%%&94 sblenoid valve (61)
ifany pe{@ e{jng ttlg ?%CH%] s& 15 Qfglﬁzggﬁf)ai% oﬁéhedoﬁhﬁgq;les%' %)nklﬁlons refrigerant

sup e OU oor exchanger

d?dﬁféar]glédrg a‘tﬁ egmhgregéa? éh@d O aeh&atin tﬁé%‘ﬁ Ehehi ch%‘éier 1), is

sec |on eat exc gers

e
thr3Q8H the indoor heat exchanger (22) and the second adsorption heat exchanger (32) in
this order, is sucked into and then compressed by the compressor (20). In this case, the
flow of refrigerant into the first adsorption heat exchanger (31) is shut off by the first
solenoid valve (61). '

[0405] During the second mode, the outdoor air having taken heat from refrigerant in the
outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
cooled by the indoor heat exchanger (22) is returned to the room. In the second adsorption

heat exchanger (32), moisture in the room air is adsorbed by the adsorbent to dehumidify

the room air and the heat of adsorption produced during the dehumidification is taken by
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20 while the air having passed through the first

adsor pti on heat exchanger (31) and the air having

passed t hrough the second adsiaspti on heat exchanger

(32) are alternately supplied to the room [0419] In

the first node, a regeneration action for the first

adsor pti on heat exchanger (31) and an adsorption .
tieaefriperdnnrTHeheomexdndehuaddified by olre feeand adsotivgdea( @@hanger (32) is
concurrently 25 take place. During the first node, as ]
rettuoed ta the Fogyor kn tB6 fist adsomptidni heat exnbhegen (3 )y edoweaif baying relatively
i s opened and the second sol enoid valve (62) is .
lo¥ obsodute binohedityt troses intnetingdcd math the ddsogesnd se that moisture is desorbed
di scharged fromthe conpressor (20) condenses while .
froasthe adsarbensuTie miisture desorbadsfoor theofirst adsorpiioatheat exchanger (31) is
exchanger (31) and the outdoor heat exchanger (21) in

disphargest Wehe ontgide atmesphietetogathes ygthrthe Biy. t he

not or - oper at ed expansi on val ve (40), evaporates in the
[0406bor< @Bﬂlﬁ@%@hgﬁ@&g@?@}@nﬁ’s sucked into and then
conpressed by the conpressor (20). In this. case, .the .

f1 ow e system gdichpvior Augng Me Rweidificatian diepting qpsatipn is described
exchanger (32) is shut off by the 5 second solenoid
With refergnso ¥o Figguo3- During the first node, the outdoor

[?afié{ﬂ hﬁlgps&]i A é’g_r %g&%g&gﬁg&%g;@é&%@%ﬂ ﬁi QIB‘E‘?/% a%gcttgp Valve (50) is
SThcHy Te ol PSifo) e SHRIG, Holié. BoRREPYBIS AFATRRR valve (40) is

soRroBrl Frbin Bfeddate e Redeaerty?) BBy dh B bogspper and the

ool i S0 38: ) Sl o e PR e LB SR whic e
J. h h , [ .

ﬁ?ﬂtsagg(grtgh&gg?a%%t}?%)ﬁ%ﬁ%&ggé%r&gsé %]st a %S}gdefl%:? Thi'the ?&mﬁ I;:lcrllsorptlon heat

at nolsture
BRI o SRRSRRE Bl ARCEIBERY mlBeid SO e s

adso %I‘B%f(egg%lﬁllge ;gjﬁlzrﬁmstz% Bh&l{dgﬁégr drid4 Akl fitdd 4d¥6rption heat

second node, tron action for the first
T S S R S P
G0, AR g SR OAR i s supled
B 0BT AU A bl on b st

(ﬁgr‘ﬂdeﬁh% ) s&eﬂé%ﬁﬁﬁ@idwh&% cReBsiges B! 920 THel the air having
5 exchanger

cond adsor ption heat (3 and t he out door

pa&RYE 1B¥ERRARERdd0t heal dkchitiger P22J8§ conthub@sly easplied to the room while
pressure by the

the air having passed through the first adsorption heat exchanger (31) and the air having

passed through the second adsorption heat exchanger (32) are alternately supplied to the
room.

[0409] In the first mode, a regeneration action for the first adsorption heat exchanger
(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
take place. During the first mode, as shown in Figure 34(A), the first solenoid valve (61) is

opened and the second solenoid valve (62) is closed. Under these conditions, refrigerant
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20 not or-operated expansi on val ve (40), evaporates in

the i ndoor heat exchanger (22), is sucked into and

then conpressed by the conpreggor (20). In this case,

the flow of refrigerant into the first adsorption

heat exchanger (31) is shut off by the first sol enoid

valve (61). [0422] During the second node, the outdoor
dascharped/ from thelcemptessdr (28)pcondedises g larpassimg thnengh2te first adsorption
out door heat exchanger (21) is discharged to the

heattexthimger (333 pivkbthe indvior beatieachangen (32 in thisairdet, isyreduped in pressure
i ndoor heat exchanger (22) is returned to the room 1In

by tlee mptogioperdtedreppamsion vakea (48% caprgetes inthy outdper kesd nxchanger (21),
;air cones into contact with the adsorbent so that

igrpuckedrintoj andithen eomepressednbyi the eompiesse &f)bin this case, the flow of
adsorbent. The roomair dehumdified by the first

refogerapt inde the secendc pdsegrtion( baat qxghanger :(%)dwt shut eff by the second
room |In the second adsorption heat exchanger (32),

spdenaid yakrei(62)desor bed fron1the adsor bent heated by

refrigerant and the sor bed npi sture i scharged ,
[0410] h Dgrang; thefirgt meé% ? Quidggein élﬁvwgtrﬁieﬁﬁg heat to @%gefaﬂt in the

ohha, het S (41 i w?ﬁqartsécﬂi’a B PURRAE Frap e Rt room ai
vesied g i doar e EB CHadt FYFPRer g?q?w% dfdhe first adsorption
hfs%%%eﬁ%%e?@ﬂi%%éw?%%vcﬁfo‘r?ﬁtﬂﬂwa Syt Baatgibm;pggm and the
dﬁsé)glfe eé? ﬁlﬁﬁgrap?gﬁf %%?51 é Caélﬂla.rgﬁllggf %&:}yqt'ﬂ? F]’ll 1499 rption heat
LRS! SRERLeREFIABIEE e 3RE KEnd B RRpBERES HPlanger (32), he

_(_

€

' r&%%r%ﬁ&gg N9 T oﬂt;élt)wﬁie{h\é ﬁerﬁ Ny ﬂ{a%%y &Bx%.rm "i’ﬁladroBH)ealr is adsorbed

secon SOTp on h exc anger

IRIE g?&%‘é&h”%g QARG Alpf%exc ath§ %%9%?&8@&05{ ﬂ@g %g%ﬁa‘ﬁger (32) is

econ sorpti on hea anger

dfg\é%}gl&fl{o%e gﬁgldglgﬁn{,g hste. adsorptl on heat 15 exchanger

non-operating condition are repeatedly

[ﬁltr}‘f(rji tthd sedolld %ﬁclde':h‘ﬁ E&%ﬁnﬁ%ﬁﬁ rfbln\glo elfi6t adsmi-ptlon heat exchanger

ication heating out door alr

%h'ae;% faﬂogeac%ﬁ q*&othe 5&,%(1 %ﬁ%}ﬁ{"&?ﬁea& %i&hﬁ?& gs@? Bbncurrently

alr 'S s to the 1 ndoor heat” exchanger

tilc@?plzfc'er ﬁle%@&ﬂf&qn@&s Qd Mntﬁ?ﬁre Y @)ANISIrSt s@fb]amd valve (61)

he alr havihg passed Through the i ndoor

1§:§1§§rﬁdeﬂ&@ﬁ1@%%éoﬂd2@leﬂo‘§d GRRE (B0 Ip¥ndd FRIH S ahtOdibdMarged from the
compressor (20) condenses while passing through the second adsorption heat exchanger
(32) and the indoor heat exchanger (22) in this order, is reduced in pressure by the
motor-operated expansion valve (40), evaporates in the outdoor heat exchanger (21), is
sucked into and then compressed by the compressor (20). In this case, the flow of
refrigerant into the first adsorption heat exchanger (31) is shut off by the first solenoid
valve (61).

[0412] During the second mode, the outdoor air having released heat to refrigerant in the

outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
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20 the air having passed through the first adsorption

heat exchanger (31) and the air having passed through

t he second adsorption heat extiganger (32) are

alternately supplied to the room [0426] In the first

node, an adsorption action for the first adsorption

heat exchanger (31) and a regeneration action for the

heated byt thel srofoor hoat dxebangex (2% rig estuindad to dsnoeme. dntthe first adsorption
take 25 place. During the first node, as shown in . _
heatgorckar@zy (B)1), thtieoni aig comes tmientach wid the aysarkend pe Hhag moisture in
and the second sol enoid valve (62) is closed. Under .
thehwom eiptiadsothed byrthe afspsbentt Thegiooghair deied by dhe fiFsé adsorption heat
conpressor (20) condenses in the indoor heat exchanger .
exclmpgen 1) dy discherged do ithe prisidguatmopphergdn the second adsorption heat
not or - oper at ed expansi on val ve (40), evaporates while
epehaszerg(320.hmgisge tih desiberh o thigt adserhiert hedted by)refpgerant and the
the fjrst adsorption heat exchanger (31).in this .
desogeed mpistuge ds anplicd f¢ therr. tTﬁéﬁO%ﬁ&r@%@ legybt the second adsorption

In this case, the fl ow of

0).

hg%f@?@%%g%@&gl‘%fﬁmﬂ%l tg thed98Madsor pt i on heat exchanger

[ hut f by th d 5 | id | 62).
é@?iﬁl@ﬁ?‘#ﬁﬁ'ﬂ@%wgfl 'egg?_the zgt Sgglr a?/? \Iggvi(ng)
ok B\ A TR, bR S S0 e o
%ﬁﬁéﬂﬁ"roo a'b{. peat ed by the indoor heat _

(cﬁli;pef’ AFUrned to the room In the first

t .~ heat h , i st [ th

(BT O Rdiepi 1 5t ERBOGRent £ Aot he heat of 100
g el N . ne oy

oo P o B PSR A, LSRR s 7
RS FAL YOI el ik SpBRIRATS), The bhfass line (13) i

. . Laid vl
cgéggfe@?ag roHé %ﬁ% I’t? E/l'ﬁ:oi%@érr hegﬁ%%cﬂgno%e? égft)' %‘at %n%xﬁégéd at the other end to

cCones 1 n
S e e T e T s

Wifla SREP R AGA e @).hmn%% BnidifiédtidrSor kRmidification is not
8] Int d e, a

returned to the roo [ 042 _ e second node,
nb&ISHE! RE PG BEnbRIVAIN (6198nd sEcohd 38RA6MIVaDRE {Q%Ztare closed and the

exchanger (31) and an adSorption action for

tIRAFIhoAESAVRLEIY s HRALD S HARPER thd SBré) ads8fftiehHREL d¢hanger (31) and
take place. During the second node, as shown in Figure

ti/deBdnd Ad¥8rptiohHeabScRAHeH (329 aY¥eEbiobht intoSndhlGfeestingdbndition. Thus,
the second sol enoid valve (62) is opened. Under these
dafnglithd epSling’ Speratd Mly the air cooled by the indoor heat exchanger (22) is
supplied to the room. On the other hand, during the heating operation, only the air heated
by the indoor heat exchanger (22) is supplied to the room.
[0415] - Modification 2 of Embodiment 15-
In the air conditioning system of the present embodiment, as shown in Figures 36

and 37, the outdoor heat exchanger (21) and the indoor heat exchanger (22) may change

places in the refrigerant circuit (10). Specifically, in the refrigerant circuit (10) in the

present modification, the indoor heat exchanger (22) is connected at one end to the third
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20 di scharged fromthe conpressor (20) condenses in

t he i ndoor heat exchanger (22), is reduced in

pressure by the notor-operatet9expansi on val ve (40),
evaporates while passing through the outdoor heat

exchanger (21) and the second adsorption heat

exchanger (32) in this order, is sucked into and then
pogmfiths fmul-viny sehestarompree$8p and e@inected at Hiesotbersend tohane end of the
flow of refrigerant into the first adsorpti on heat
opiiohmhgarexcBanger 2bhvia thé fmegpr-ppasated rexpansion galve(d0)xl Further, the
valve (61). [0429] During the second node, the outdoor

othier endiof thy oudenidwat ¢xshangep (210fis icgparregted tp fpotthte first solenoid valve
out door heat exchanger égl) is discharged to the

(@Lhanil dee weomsbyshenodd ¥lve 62).he room air 123 heated by

t he i ndoor heat exchanger (22) is returned to the

048 Thchuwraddicatpmcopdiag opeiabpn™ heat exchanger (32),

moi sture in the roomair i s gdsorhed by the adsorbent, .
and the preem 65611%%%%6%8 aaaﬂrygeff?aagnp ingpperation is described

a sog}ption 'hs taken by the refrigerant. The roomair
VI IEEprengg @ Higu nd adsorption heat exchanger (32) is

G P NS IR B Ry e v o

T BB B o R T A e
. . . . T .

AP ED ey B ohE pudote S SEReR e Bheh R b Pofasaser and he

i d 0430], " di

ifgn SO g 2B ShrHBE 2ne QORI T Bk et DBaF I heh he firs

oSBT AeP G Rk b ORGBNEE SN, 8 sk orion e

cKERPEAS1'ss G4 EEHIpohB) @ 48 LakchBEbL It e second

a8¥iptiih Ihteﬁee{c%fa.ﬁ%ege{ﬂ?t e5Cad b SohQbndef aﬂﬁofﬂedﬁpst‘éﬁ&sgrption heat

a single conpresso 76 , a single nntor-oper?te

oSAPEES A0y ¥ T 5 b inducmia s RECUEY et P70

[0419] | Shir{HORNGA! cﬁhhguih% inilFicRE®Y | BSHn dpdratiop] Raltddor air is

out door heat eXchanger (21), a single iIndoor heat

s%:gi,eagg )ane be@bor ROA k¥R @194he '?o&ﬁaiirlgf,?sfiﬂﬂ?ﬁgﬂcﬁ the indoor heat

Inthis refrigérant circuit (

eReHaf8QT (22 8RE thefERaRdQEcdndlads PRt hbatleREhaABEAL(3$03X)CBhen, the air

si de"heat’ exchanger and the indoor heat exchanger
hévidg padied tHiugdh the indbde hef eREHANEISQL PisicOftiMeAkly supplied to the room

exchangers (31, 32) constitute
while the air having passed through the first adsorption heat exchanger (31) and the air
having passed through the second adsorption heat exchanger (32) are alternately supplied
to the room.
[0419] In the first mode, a regeneration action for the first adsorption heat exchanger
(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
take place. During the first mode, as shown in Figure 36(A), the first solenoid valve (61) is

opened and the second solenoid valve (62) is closed. Under these conditions, refrigerant

discharged from the compressor (20) condenses while passing through the first adsorption
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20 utilization side heat exchangers. The outdoor heat
exchanger (21), the indoor heat exchanger (22) and

each of the adsorption heat exxwhangers (31, 32) are
configured to be the sanme as those in Enbodi nent 15.

[0432] A description is given to the configuration of

the refrigerant circuit (10). The conpressor (20) is
heatnerabpeger A1) tsd dhe ohtdoge heatdexchangend21) irs thip rderpfis reduced in
the four-way selector 25 valve (50) and connected at
prassurs Uy ithe motdeoparatedl cexpension) vabret (499, evaporatey imdhe indoor heat
sel ector valve (50). The third port of the four-wa %
exehangero2 2%k v@cl(eaoyltcn @dctbﬁh eempi@ssed byntbe @ﬁ@p@rssqrr@ ). In this case,
out door heat exchan (21). The other end of th

thruflawoef teEigerant dnfg érseqom!)adﬁ@mgm heai fxshanges (sva ipjBut off by the
end of the first adsorption heat exchanger (31) and
seepndsplgneid viahe (88kond  adsor pti on heat exchanger (32)

1 oPurpe e S8t ﬁgvte@gﬁhgﬁﬁgﬂi'hgﬁt Eing akoheas Spm Gffjerant in the
opiiep? hPs 3ehiesh HDdE SFEB et Diounie Eﬁ%wa%%?\?ﬁi%ﬁw room ait
CP?JEQ oG At e binege (%%% r%@ﬁ&{;? e oy Tothe 25t adsorption
g e &f&hrh&‘g%%%?%&bfﬁw? hgf i Aot @5’?} 4By gefigprant and the
d\é%%rt)/%% &?o%'étf’[ 8 %g“fgh& & ?%o oy Srft?r(@Spdﬂ%ée t’o%g%ﬁ%r g-ﬁl%) the air. In the
skabn e hons %o G e 50, B Porh ol B with the adsorbent
ﬁ?%ﬁg‘j@d@gge matﬂ%ﬁ&)rﬁ %&Oﬁ%«?c%éc{ bk (agisgr‘ﬁ?%tt. ggg {g&ﬁ‘% ddhumidified
bR AR Softfiontife SERANE @ﬁamﬁﬁﬁ"é@?@ OO i ¢

[§4¥iﬁ' Uinafk I@?coﬂi%@d@ % a fl%l)ﬁ%tmnei‘?iﬁh fﬁm%ﬁﬁﬁso%%ﬁq{egﬁexchanger

ehum d cation coo operation an

ﬁggxlﬁérﬁbnhfcﬁtah g?: @e %E&fnﬁ%sorkgiorﬂ ﬁ@ﬁ Skchan anger (32) concurrently

cation cooling operati e syste

tﬁ&lﬁé’deobugﬂ H%%e&ﬂﬂrﬂg?&yﬁ% gicfv&rpﬂtftl%ﬂe 9@?? ﬂﬂ: fﬁﬁ’@o@’éﬂoﬁf‘valve (61)

I's descri be erence to Fi
i:bidA%hnllke &%Bhﬁ%&éﬁdl& %llve 8629 QObpeRed ORRY xéfrigéi’am HB@harged from the

four-way sel ector val ve Is set to the first

B fetskc?zr(gﬂj BSnRRSR wﬁleof;astsﬂg tHRIuSh RO 868 ChdSHPaBE e exchanger
val ve

(32) and the outdoor heat exchanger (21) in this order, is reduced in pressure by the

motor-operated expansion valve (40), evaporates in the indoor heat exchanger (22), is
sucked into and then compressed by the compressor (20). In this case, the flow of
refrigerant into the first adsorption heat exchanger (31) is shut off by the first solenoid
valve (61).

[0422] During the second mode, the outdoor air having taken heat from refrigerant in the
outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
cooled by the indoor heat exchanger (22) is returned to the room. In the first adsorption

heat exchanger (31), the room air comes into contact with the adsorbent so that moisture in
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20 appropriately controlled, the outdoor heat
exchanger (21) serves as a condenser and the indoor
heat exchanger (22) serves asl®@n evaporator. Further,
a first node in which the first adsorption heat
exchanger (31) serves as an evaporator and the second
adsor pti on heat exchanger (32) is in non-operating
tioo melirh | @n isradserbed dynthenadberbent. Whhe rodrh eais alcbumatidified by the first
adsor pti on heat exchanger (32) in the second circuit
afd@ptigre hewd sexabareer €¥bpsrtunedatu thehwopb i thetsecond adsorption heat
adsor pti on heat exchanger (31) is in non-operatin
cgcirpaigen (3).ameistusp daidestirieda froay thet adsorbepoheited bbrereglﬁerant and the
flow during the first node is the sane as that_ during
dpmbfrd meisturp ihedisaharged to thetoytids tmesphiephtogetber wigh the air.
eration in_Enbodinent 15. Further, the air flow
[ 3] ng<Huidifieation deefing MRSEIIONS the sane as that during
t he second node in the dehun1d|f|cat|on coql i ng
oper at RS Rystem srRsbayige firag the bumphiigation Heating @pc%a@ is described
QHW sorptlon action for the first adsorption heat
e ge te Bigire 374 a regeneration action for the

adsor t| on at. exchanger cancurrent.|
l?‘_ﬁ%i d@“‘é% i ticgtion B heatfediperatie, tadoursn S?lﬁgtor valve (50 is
o e b b e S S BB e o) i

a{?g‘?}éﬁ@g ofor{ttgglyicgﬁggﬁ Idtggxe}:a C{Kﬂglné%? @agresdwgét%sma Condenser and the
RS ﬂ%%ﬁéﬁﬂé@%&%aﬁrgﬁgﬁ%&Pf&%’%@%{%ﬁﬁfér %?lési s ip Which the
f?%f?s g'ﬁiaoq Heea? :J%cggggert{ég)[ ssétggg ﬁg%gtyép(%g%?re z?ntﬁi ‘F’ﬁ Iggc%%g %ﬁsorption hegt
eRLfRber (32) Si%‘ %)%%n'log,%{%ﬁllﬂg dcohﬁﬁi%ncaf‘ﬁ.'&’p{ %éc%%ﬁ R¥ad B which the second

conmpresso case,

RELHAL R ol dibeet 182P SEEE o8 45O L AP 094?01“2@& {8 S Mbrption hear

I'S'S € secon enoi d val ve
D Rt
exc ;%%r@%z@%e' g’%}]ﬁ r ent 1&%@%@% ]?e{%ﬁﬁ% Pg rQHOI{I;)u%rﬁltdr?or alﬁ is supplied
%F:enm %xéﬁ%é\“@ﬂ) ’a"fa eau?’%(%g plidd'® brlﬁ oor heat exchanger

ose and t secon enol d

9 iR tﬁ@%ﬁrsﬂ %@E&Bﬁ&j ad n hE8 SRk n_ggfst@‘i’nﬂ) Then the air having

refrigerant discharged fromthe conpressor

pafedanstsh the ihddor HehdaRhal}RAT229%¢ BaiBRbudly @ﬁppliea to the room while
reduced Tn pressure by the notor-operated expansi on

tiveRhiY ﬁaﬁﬁ%)pass%&@%ﬁ e ARt h@soBsiioll MGt ci&faﬁ%@ 3418nd the air having
second adsorption heat exchanger (32) and the indoor

phaed tasehniEedecérP dddofption heat exchanger (32) are alternately supplied to the

room.

[0426] In the first mode, an adsorption action for the first adsorption heat exchanger (31)
and a regeneration action for the second adsorption heat exchanger (32) concurrently take
place. During the first mode, as shown in Figure 37(A), the first solenoid valve (61) is
opened and the second solenoid valve (62) is closed. Under these conditions, refrigerant

discharged from the compressor (20) condenses in the indoor heat exchanger (22), is
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20 this order, is sucked into and then conpressed by

the conpressor (20). In this case, the flow of

refrigerant into the first adgprption heat exchanger

(31) is shut off by the first solenoid valve (61).

[ 0440] Furthernore, during the dehum dification

cooling operation, the roomair cooled by the indoor

rexhgtd ax piessugeby (iR2moios-openapd exgansiornt Yedve 6H evapbmtdshvehile passing
rpomair dehumdified 25 by the first adsorption heat
tenouglatigentdodt heat er chagger(@1F andsthe fiosd @dsompkidrhiecat exnhangar (31) in this
dehum di fied by the second adsorption heat exchanger

of&2) is ducked gntorrad searoeranprossed by ghe edmpressar G0). knutbis|cased the flow of
to the room 126 0441] <Humi dification heating

refpgerant anto thheses eddosptingh beat cexchangend32hés shut off by the second
hum di fi cation heating operation is described wth
spleneideiabie (62)- Fi gure 39. [0442] During the

hum di fication_heating operation, the four-way . .
[4373 c t Brring fheefist oyede sthe mutdoor ais hapmggeleased hegt tq refrigerant in the
t he openi ng of the notor-operated expansi on yal ve ,(140) )
OiUEdooaSE#td‘ﬁPbﬂmgﬁ {213dndissharged tQ Hie puiside atmesppere while the room air

Y DO A0 TE 19 CRRIETE A1dS ROl gt bRom Pl dist adsorption
ittt syl it et e kA
géa? xchan %?l gzai%i S 'ggr(non-o eg:ﬁei ?c ﬁﬁg?ﬁ;i%?: g
sPapgAtsaPg o prarrabatsdr (P i B BRI ARl o P iy S0 s humicic
S B398 A8 P 8 oo
¢ s ol A e Pt iR B g AP PPl changer 32) e
Pfsdio FEIDRE 'TSL Mode, a Tegenerati on action for

1681 e SRR Wb RAGDRR for lMrsCoRfin hes exchanger
PRl sorttn SRAGH KA ot MGG Pt S 0% concurrenty
QAR ﬁgﬁﬁé YR sebnd d;’_hécbeﬁ egib?ﬁ] iﬁrﬂ%%xﬁ g;piﬂg AR tRidvalve (61)

val've (6 s cl ose ese ns,
i§ 8lbsddoRIdaRE second solenoid valve (62) is opened. Under these conditions, refrigerant

=]

discharged from the compressor (20) condenses in the indoor heat exchanger (22), is
reduced in pressure by the motor-operated expansion valve (40), evaporates while passing
through the outdoor heat exchanger (21) and the second adsorption heat exchanger (32) in
this order, is sucked into and then compressed by the compressor (20). In this case, the
flow of refrigerant into the first adsorption heat exchanger (31) is shut off by the first
solenoid valve (61).

[0429] During the second mode, the outdoor air having released heat to refrigerant in the

outdoor heat exchanger (21) is discharged to the outside atmosphere while the room air
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20 di scharged fromthe conpressor (20) condenses while
passi ng through the i ndoor heat exchanger (22) and

the first adsorption heat exctmdnger (31) in this

order, is reduced in pressure by the notor-operated
expansi on val ve (40), evaporates in the outdoor heat
exchanger (21), is sucked into and then conpressed by

htited by tipr ingearrhe@P@changer 22)ds cetvmmed to the rbbmwinothe second adsorption
refrigerant into the second adsorption heat exchanger
h¢@2xchangeh(H2),ohbistuge inhthe rodn ade adsosrdddroibg adserbent and the heat of
é62): [0445] In the second node, an adsorption action =
alsgrpiionepionesd GRaingrthe PATPTPliat is RN refrizesanh Ehearoom air dried
regeneration action for the second adsorption heat

by B 8avgd A TP eReOEy: (327 s dissRargseldedhe pieidsgtmosphere. In
t he second node, as shown in Figure 39(B), the first

theofiesh arlsgrtigmheat grohanges (3o seam av daying reletinel lew|abspipg humidity
val ve (62) is qpened. The refrigerant discharged. from . .

cpmgs Irde AHR G 1ho @flscebin e E&OIS«%HP%SS%EQCE&H@ fAgPgReNt s applied
t he i ndoor at exchanger., nd_the_, secon .
t%@%mm B RBaFowR ;@&dlfieé%%w e i adssrpidan Beag exchanger (31) is

reduced . in pressure by the 5 notor-operated expansion
refimgd 1 600y aporates in the outdoor heat exchanger

() ok A0S By oy essed by

(31) PEOERtenEI ob % mreseb] pEESET s B bega et fRoning system
of i ek PR AR ils PUER Bl iCtt 48 PRRRP gy (10) from
o P R i sl PHERbRREDEI 0, LT on hear exchanger

2 (8 SRk OF FI S TBRE 037 he B AR0T il V) itk Piled with o
<% SRR ERRE. Tl KHARlalo YARRIEE vah MUF o AR four-vay
BRSO TR o 1 31 TR e co 00
I B Va0 PR PRLSURIST Belchner 2
ah@Mvb AdEAHpiiAN Beat exchangers (31, 32). In this refrigerant circuit (10), the outdoor

heat exchanger (21) constitutes a heat-source side heat exchanger and the indoor heat
exchanger (22) and the first and second adsorption heat exchangers (31, 32) constitute
utilization side heat exchangers. The outdoor heat exchanger (21), the indoor heat
exchanger (22) and each of the adsorption heat exchangers (31, 32) are configured to be
the same as those in Embodiment 15.

[0432] A description is given to the configuration of the refrigerant circuit (10). The
compressor (20) is connected at its discharge side to the first port of the four-way selector
valve (50) and connected at its suction side to the second port of the four-way selector
valve (50). The third port of the four-way selector valve (50) is connected to one end of the

outdoor heat exchanger (21). The other end of the outdoor heat exchanger (21) is
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20 [0449] -First Mdification In the air conditioning
system of Enbodi nent 1, as shown in Figures 40 and 41,
a notor-operated expansi on vedve (80) may be provi ded

in place of the capillary tube (43) and the sol enoid
valve (60). In the refrigerant circuit (10), the

not or - oper at ed expansion valve (80) is placed between
colecteddo one kadivf the dirstragleorp(ia® hea rdchangera@3 pampt orereridasfithe second
25 exchanger (30). [0450] As shown in Figure 40,
adsorptien hdaeexbbingar d33)iviatheanotonopératgd eppanaionoa)vet (8). The other end
out door heat exchanger (21) serves as a condenser and
of He finstiatsorptioatheatxexchanger (312 2nd tixgotheregndesd the sepond adsorption heat
evaporator. Further, the adsorption heat exchanger ]
exdenge w32y hresbash opaegeted topensi endoefl terindony heat exphanger (22) via the
evaporator and a position serving as a condenser b
fiegisolenpid; vagye (08) anshibp iserpadsplenpid valis (93} sespegiely. élﬁle other end of
expansi on val ves (40, 80). [0451] If the refrjgerant
thes inglppiy heat exelaangst 22) s ﬁpmmdewbt;aetfﬁ@rtwarafo%e rfauyay selector
expansion 5 valve (80) under the conditions that the
valyg&*Pti on heat exchanger (30) and the indoor heat

anger _(22) are serving evaporators, the .. i

[&é%?i grlg‘?eafﬂ -é%ﬁapwf%mrowlwe@i rséﬁ"iﬁg%s gﬁ‘ﬁwﬁﬂéa ir5tBasition (a position

eat .exchanger. (2 [ et t e.lower than.that |
SRR i ERBt SBhimh S Bichalie AHtuR Brd@prS FATNEA puf Bifoseeond and
is.controll ed .between the amoynt of heat faken . .
Aoy P SRR 850 A At Hraton AR erSigR S i ks 9 in which

Sy B MG R P BB
(6 "B BV Valve (40) “under the

conct Oy R ing 888 "o 5Bkl s
CARRIES i A FELALASA R EOSERR i GpEgL ©
e e L W T

O nele 8 st 50 a6 U bt s i

withl efcdSic2 % Fi > adsor ption heat exchanger (30).
[10452 ,&s desggfeitﬁd above, during the dehum dification

(6436 | "lgulfi’l’fgi"fh%tcieﬁﬁ‘mi&iﬁ@atf’i‘).hrcooﬁﬁ’%1 dhdrh@oH, MBe fASIAIP Rlector valve (50)
this rmd! f1cati on can contr ol _ he anpunt of heat taken
i ¥et tbetfhéli%f Bbditibm) ﬁlEQ)p@ﬁ'ﬁgrcﬁtih@ﬁnbt%%g)@ﬁ&féﬂaé}‘%ﬁsiﬁﬁ@a)alve (40) is

serving as an evaporator and the anpun
appropriately controlled, the outdoor heat exchanger (21) serves as a condenser and the

indoor heat exchanger (22) serves as an evaporator. Further, a first mode in which the first
adsorption heat exchanger (31) serves as an evaporator and the second adsorption heat
exchanger (32) is in non-operating condition and a second mode in which the second
adsorption heat exchanger (32) in the second circuit (12) serves as an evaporator and the
first adsorption heat exchanger (31) is in non-operating condition are repeatedly alternated.
[0437] The air flow during the first mode is the same as that during the first mode in the

dehumidification cooling operation in Embodiment 15. Further, the air flow during the
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20 of heat taken by refrigerant in the indoor heat

exchanger (22) serving as an evaporator and can

control the anmpbunt of heat rel2ased by refrigerant in

t he adsorption heat exchanger (30) serving as a

condenser and the anount of heat rel eased by

refrigerant in the outdoor heat exchanger (21)

sepond imegeas the saomelenthet duriigethefsecand modomdtheglehumidification cooling
air conditioning system of this nodification, the
operhtorc m Brobodimenttinl i ng capacity and dehumi dification
capacity 25 can be changed. [0453] As shown in_ Figure

[0438] o Uinithe firsh moderancadsepsion etignetar thedirsirssanption heatieachanger (31)
i ndoor heat exchanger (22) serves as a condenser and

ap¢ha regpNgsen Betien or dhmsrgend adsprptinar heat exphapger (32) concurrently take
evaporator. Further, the adsorption heat exchanPer_ )
plage) Dunipg Eivolirsh @aodee s shawm i Figure 3Bb)athe ft solenoid valve (61) is

OB 00 (o goqone STRERId HAVO {62 e Slaned. Cteeibiap cohgisigns, refrigerant
aehgE Ef?’wvalre\ég{m a0, (Pecdndease );chgffm{og{: %g%gégﬂt@ager @), is
S S oty R b e i
MR B PTHACS RGN AE O HAORPo L A HEhads S frghteer (22) in this
R USRSy BP0 1% e o o
AL 58 LT el ' Bl B e st
S@g}g&gg?ggﬁgﬁat taken by refrigerant 10 in the

sorptio eat exchanger (30). On the other hand, if

LAk e Re e T—
(fflﬂ gﬂg g?gir?%?r&)gﬁﬁ ﬁcéttg{he for '?ﬁéj coh® ?@s&?ﬁ‘tﬂ?ﬁ%’? ExdtangerdBY) concurrently

exchanger are serving-as

ta{kg %?aﬁg.slgglzno% thBGeddlirh QR Qéﬂiho%ﬂﬂ %@g& b@@} ﬁ@ﬂﬁéﬁbt&@&d valve (61)

ption heat éexchanger set to

ié_r(ﬂla‘%[i atBE gﬁ%éé&@ﬁd bdleddi§ vhiRg gﬁ) olF ?@&eﬁ%@ﬁ@&%&se%aﬁiﬁons, refrigerant

alance 1s 15 co bet ween t he anount

dﬁEth‘ééH fofl ﬁﬁs@&nﬁ})éssﬁﬁf(ﬁ)g&fnﬁgﬁse% n 4B obfHdBP hedtedchanger (21), is

exchanger (22) and the anount of heat rel eased by

daabed r8dtird B . r hi .
e Py fh%gﬁﬁgbg%g,sﬂeg Ei‘?ﬁ’éf"t“ﬁ‘?%-“&%" hpttites while passing

te@dn he sesstidaldsOptioh Matdxicharzer (32) a8 itAQind6f BéAt @kchanger (22) in
this nodi fication can control the anpbunt of heat

tHiebrRRE 6 shvked iatd hetBfRAtcohipréNed BYIRY BohpPresdt@qR0). In this case, the
exchanger (30) serving as a condenser and the anount

fledv of refrigerant into the first adsorption heat exchanger (31) is shut off by the first
solenoid valve (61).

[0440] Furthermore, during the dehumidification cooling operation, the room air cooled
by the indoor heat exchanger (22) is supplied to the room while the rpomn air dehumidified
by the first adsorption heat exchanger (31) during the first mode and the room air
dehumidified by the second adsorption heat exchanger (32) during the second mode are

alternately supplied to the room.
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20 heat released by refrigerant in the indoor heat

exchanger (22) serving as a condenser and can control

t he anbunt of heat taken by refrigerant in the

adsorpti on heat exchanger (30) serving as an

evaporator and the anmpbunt of heat taken by refrigerant

in the outdoor heat exchanger (21) serving as an

[e44dp or dilumidifitatios heating epectiodPng to the air

conditioning systemof this nodification, the bal ance

bet weBe biesteni’s pebayiar dusing e humidifi¢ationthiesting @peration is described
capacity can be changed. [0456] -Second Mbdification

with refegenge to Ergnek 39.oni ng syst em of Enbodi nent 8, as

shown in Figures 42 and 43, 130 two auxiliary

(920 -lap@magt@dmxéa'wgn@hhmngewe(amn e fowmyapeelector valve (50) is
additionally provided in the refrigerant circuit

sgt1ty) the| seconik ppeifipn.gibe penig, ofuthe motyr-operateds expapsion valve (40) is
auxi |liary notor-operated  expansion yalve (81) is

aBP’&E@%Feb’e?QH@@He@:h efindagr heat @xq}zransﬁe(lgé@%was @wrcw@ynser and the
OPéf)e)fh%é"\’/‘g | @5)@??"2;@% gﬁfté‘)’glt"%g%rérg{r% %5%&8%&? in which the
e Robre BB ) LS50 oSHRRMR e R oo e
5o A e ho A s IS i e et
gﬁﬁégﬁ?q%g% P BRI o GG (D RGR IS § U8Rl hnd the firs
BPRRGTE Lo AT Bl 08 e B Pl

G0 DR Aok Pt PoF8R RERFe B9 Gt Biaf R Mt mode in e
hﬁﬁlﬂﬂﬁgﬁ}o%r h@%ﬂgt exc%rﬁdm gr?)gﬁ{iném fSh ﬁd?‘l%eis She nagr r#lsogf during the

sorpti on anger Servés as d con

s@d&ﬂdtlﬂgdé [ Bk 2R UsRhhO e?@égmgﬁ)g? grg }ﬁﬁﬁéﬁ!%éﬁa}tgn heating

an evaporator are repeate

g %TH‘E‘“P&?E{GH S inthe first node. 15 [ 0458] For

refrigerant is slightly reduced in

expgs uﬁ1eth93fir moﬁggﬂ% endhHitd h&fdﬁng?ttﬁ’é ﬁ?s'?eaﬁ%tﬁgﬁn heat exchanger

nsion va er t ti1ons at 't

Ca‘ﬁﬁdan ﬁ&&gﬁ@ﬁ' @ﬁ‘gﬂ‘ﬁﬁ%@%ﬁ@ Q84orptisn hé @x&lﬁﬁgér”?g? oncurrently

at exc are serving as evaporators,

te[éc)%‘;q%cﬁebﬁﬁﬁ%ﬂiém RbdL As Eﬁfﬂﬂ?fﬂaﬁlgﬁ& 3904, e fiR¢ Qcﬂénch@ Jhive (61) is
ger Is set to be low8r than that in

op&feanshdagle @éwnu%xéﬁeﬁf vAYE ()98 c1dsé®) Undih $8es fb@ﬁ&htfbh@, refrigerant
discharged from the compressor (20) condenses while passing through the indoor heat
exchanger (22) and the first adsorption heat exchanger (31) in this order, is reduced in
pressure by the motor-operated expansion valve (40), evaporates in the outdoor heat
exchanger (21), is sucked into and then compressed by the compressor (20). In this case,
the flow of refrigerant into the second adsorption heat exchanger (32) is shut off by the
second solenoid valve (62).

[0445] In the second mode, an adsorption action for the first adsorption heat exchanger

(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently
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20 conditions that the first adsorption heat exchanger

(31) is serving as an evaporator instead of the

second adsorption heat exchanggr (32), if the

refrigerant is slightly reduced in pressure by the

second auxiliary notor-operated expansion valve (82),

the refrigerant evaporation tenperature in the indoor
tdkeplacexDhang the s¢@i)d medes e4 sttosvnhie Rigiwe 39 (Bjathetflrsitsolamoid valve (61)
the second adsorption heat exchanger (32). 25 [0459]
isclotedendthesecond sdienaidvalive (623t opened| Thyhrefrigerant disebpriged from the
pressure by the first auxiliary nptor-operated

cempressir d20)vedndenses Whilgrdesing Heouginthie tindoes hentagxchanger (22) and the
out door heat exchanger (21) and the first adsorption

s¢noad adsotpsioneheat 3Kyhanger £32) imdhiasordetndenrednesd itheressure by the
refrigerant 131 condensation tenperature in the first )
mpieloPnsraterh expansioaxedhem (MY, ppyrates igethe rantdnor |heakexchpnger (21), is
that in the outdoor heat exchanger (21). Al.so_under

sugked cigiryiend ghen crBpresisl S8 A Fomueseh (3 On Indhis case, the flow of

exchanger (32) is _serving as a condenser jnstead of ,
refFigemnt o g‘&sé%ﬁﬂwﬁ%gw SXEWRER F31) 31 phut; 9ff yeihe first solenoid
refrigerant is slightly reduced in pressure by the
velve£8Dauxi | i ary 5 notor - operat ed expansi on val ve (81),

[ | ‘Q‘%b ; gl; . g{%%g%gg ge n?@ﬁ%ﬁﬁﬁ%ﬁégéeﬁtgmg gl%et {]ognb%ir heated by the
G SIS ) 5B 85 55 B BAREBL B b
ot 8ol G s B BB 5y SR BRI g i Buainic by
GRS s W B KSR Y oy vt

unts of heat taken by refrigerant in these heat
té@?ﬁ%ﬁgérs can be controlled. Further, if the

[‘?;g‘?imlr Qeﬁﬁ&kmgg‘;[%}ggg}ﬁ%ghm_t emperatures in the

ption exchanger (30) and the outdoor heat

exch a@%??%{;’ é %c% tl%g)lgljgse%? .re}ﬂbB?iI@t GROAEAE SHecR S o%@&in%cpin the above

have ues in e above nmanner, each o

%@9@%{{%%&@& Bealnehe! eased by refrigerant in these

exchangers can be controlled. Therefore, in

ai {14 Ol stemof this nodification, the
[?ﬁﬁ%g é<§?ﬂ&ﬂ&£ﬁdﬂﬂhgﬁm§¥

nce between cooling capacity and dehum dification

capaciieyaif 'E‘B‘ntfiﬁorﬁf]?@ﬁﬁ&ns bP4fllbohe eRitRWindmis E‘lta g{a%e‘hg’e following

during the humdifTcation heating operation,
chi¥iRP4tiondeat exchanger (22) serves as a condenser and
t he” out door heat exchanger (21) serves as an

[®OpOrafFRit MEfiERR— I N the refrigerant circuit (10),
a first node in which the first adsorption

In the air conditioning system of Embodiment 1, as shown in Figures 40 and 41, a
motor-operated expansion valve (80) may be provided in place of the capillary tube (43)
and the solenoid valve (60). In the refrigerant circuit (10), the motor-operated expansion
valve (80) is placed between the indoor heat exchanger (22) and the adsorption heat
exchanger (30).
[0450]) As shown in Figure 40, during the dehumidification cooling operation, the

outdoor heat exchanger (21) serves as a condenser and the indoor heat exchanger (22)
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20 heat exchanger (31) serves as a condenser and the

second adsorption heat exchanger (32) serves as an
evaporat or and a second node 28 which the second

adsor pti on heat exchanger (32) serves as a condenser

and the first adsorption heat exchanger (31) serves as

an evaporator are repeatedly alternated. The figure

satves\ss binevapmratot. i Fumther, rthe hésoiptiont hawb dechanf@4@0) sWidches between a
exanple, if the refrigerant is slightly reduced in

ppsitiers serwingyastaneevaporator and il fioaitipn 26rving ax a oprsleasezdy controlling the
expansi on val ve (81) under the conditions that the
opergngrobfahls bty pmiotor-dperated expasaeryeaivesidy, 8hd t he out door

heat exchanger (21) are serving as evaporators, the _
[0451] i g thnreigenprd ris slightlytredysed an pressure by e metafoperated expansion
heat exchanger (21) is set to be lower 132 than that

vplve ($® wdeniha canditipns thahthp edsorptieimbaat exchangey (30N ang the indoor heat
under the conditions that the first adsorption heat )
exshangerg@r) PrP19eTYing 88 cyanasRtass, Hie eligrsi cyRPTARQIL iEnRsrature in the

.the second, adsorption heat exchanger (32), if the
indooF hgadrexshangsr Qﬁgﬁtsptyt()rlaedl%@a tpay Tglﬁfeg’s dpgrptipg heat exchanger

d (Intreﬂ‘éqf’ 3}%%@% ¥Se%?ﬁ§hé‘f€%{£%€ﬂ*ﬁ%? Igfo lir;fﬁi}t/ gk\f/:ﬁ Q§f ?gﬁ'i’gerant in the
bRt B shREaeer CAD A4 o, BB RSt s s Eprsa|  the adsorption
hL‘g‘?Fgg EE{JSQS:;@E Eh%é)t%{}' t{aﬂ@ li E{EE}'I Fgregagli FS: qﬁgﬁbﬂz ggc{ulcgd in pressure by
oo Gt crBERa AaG: CHEaPCe. e ARGUORS e i oudoor et
ek A P 5Ee R EIBAE (LIS S B,
I 0. fi i on. ,
ERHELBolBohmpaFe ST B s SRRy ot 0 e
8 P35 OB 673 L0 B v

ti° BAG IS %%aﬁr@l%%eﬁ{% %éérﬁﬁtt inaﬁltéo&ﬂa&q‘?ir%eﬁf l@{(/chrareléﬁrc(el(}) and the

exchanger refrigerant 1s s
. . B ot
S B SR A5ty VB S

bt 5 i 00: .
8078l e e YRS B s, e
cEXBNANEE systeR) -of | RO HlodikitakiDg Ldne cOMIdine! &RbURNof heat taken by

heati1 ng”operation, If the refrigerant condensation

réﬁ%&%ﬁ@&%@ %décﬂ'%ﬁcthehe?a@ %%h%géir[?g%&vigé Q53R @Qhpdratér akPihe amount

the 1 ndoor 'heat exchanger oth serving as

of AEARNGALY reirfzetRi il theAVGdr Kkt RERIHge @2Y8&ving dsh@ evaporator and
above manner, ‘each of the

can control the amount of heat released by refrigerant in the adsorption heat exchanger (30)

serving as a condenser and the amount of heat released by refrigerant in the outdoor heat

exchanger (21) serving as a condenser. Therefore, according to the air conditioning system

of this modification, the balance between cooling capacity and dehumidification capacity

can be changed.

[0453] As shown in Figure 41, during the humidification heating operation, the indoor

heat exchanger (22) serves as a condenser and the outdoor heat exchanger (21) serves as an
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20 amounts of heat released by refrigerant in these

heat exchangers can be controlled. Further, if the
refrigerant evaporation tenper@tures in the adsorption

heat exchanger (30) and the outdoor heat exchanger

(21) both serving as evaporators are set to have

different values in the above manner, each of the

evapuatds Fofthérette adadrptioblieat ekcliaggerd30) switdhaebetwieema state serving as
exchangers can be controlled. Therefore, in the air

ap erapdratonand assyate eenvafg asha sondedidri yacorsollingthet gpsnings of the two
bal ance between heating capacity and hum dification

nm«p:amera,tectaxpabeiochalwgse&(l 65] -Third Modification

In the air conditioning system of Enbodi nent 10, as

[@46dhn If therredfigesant Auslighdlyasduced 3n preamire bx ithe ﬁlpgnr-operated expansion
not or - oper at ed expansi on val ves (81, 82) may

vakygi(#0)ownder yho)eonditiens that the wéscrreﬂwi be#tanaf@h@gpr: {39 and the outdoor
(10). In the refrigerant circuit (10), the first

heahéxchanegr (Ad) gre HHUng P8 §VARKHEs Fbérfe igetant eyaporation temperature in
pl aced between the fjrst port of the second four-wa

ties PUtdopR igal whare@z)@h & Pt Pslpwgaélaérlb?l?% rin g adsorption heat

cB3HpaRS: 0 s e Spianc i sotplsd GRberen s SBOURC bl taken by
%s%rﬁﬁt i3t %Bﬁ@%&rﬁﬁm%ch%ﬁs%ihﬁwdf{ X oélaﬁé%ﬁeaigaﬂcgﬂ Byfefrigerant
Hb 5 uog?e{mdflf'h?g %%hl?ag:g EWS b gillgdl fﬁaal}a:@Q i§ 83§ gg%er%rg is slightly

denser a

rGuSeP DRSPS e gl npplar SPRTAFL IV Lad) Kpbier &/ pbfidisions ehat

it oon okl St 2 UL B0 aé‘*"%fp’ﬂ%%%eﬁier RGP bre serving s
cgl?cfegggs qgg‘ %fﬁéér% &ﬁééngat‘f&&%ﬁ{?ﬁ&f%é %ﬁ lbte a%'égrgﬁoﬁlgeﬁ%xchanger (30)

vapor at of node

1sag§0 oﬁ bt q&;vg{' %%;S&)éf: E@ c{o%?)heg E}Y&l%n@e? 3%29 OW Stﬁé balance is

eat exchanger

SRR i SRR R A, %Hﬁ%%g%ﬁ@e’“’ha“g“

lejgdgg uhgee r%(’;untt B?héaﬂélezgs& ﬁg friger%ﬁe' idhid ydsbgﬁr ﬁ%@at' dXchanger (30).

y the secon ary notor-o ated

o‘«fﬁgﬁnSAﬁfHe\éah%% GBeve, ﬂ\%ﬁ‘f Jﬁﬁ]giiﬂchﬁ’&? (ergﬁ‘ﬁ g {d}ration, the air

oor eat exchanger t he secon dSOTptIOﬂ

cORBtioRNE YNSRI of Fa) lﬁ&ﬁﬁé&fo‘ﬁ' Bh B8ntfl AR AAGUR of A& released by
refri gerant evaporation tenperature in the second

réfAS &Rl inGRe Q&%bt@ﬁ%@%ﬁaﬂ%%?bﬂ)%eﬁ% g ad Dcdifleh@Mahd the amount of
than that in the indoor he exchanger (22). Under the

heanelchdednsy fefdderddian fthd Bldoor heat exchanger (22) serving as a condenser and

can control the amount of heat taken by refrigerant in the adsorption heat exchanger (30)
serving as an evaporator and the amount of heat taken by refrigerant in the outdoor heat
exchanger (21) serving as an evaporator. Therefore, according to the air conditioning
system of this modification, the balance between heating capacity and humidification
capacity can be changed.

[0456] - Second Modification —

In the air conditioning system of Embodiment 8, as shown in Figures 42 and 43,
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20 adsorption heat exchanger (31) is serving as an
evaporator instead of the second adsorption heat
exchanger (32), if the refriggoant is slightly reduced
in pressure by the first auxiliary notor-operated
expansi on valve (81), the refrigerant evaporation
tenperature in the first adsorption heat exchanger
%8 Juxilmrs etotdéreopeeated erpansion rvaives (81,r8%) meay beladditibeally provided in
exchanger (22). 25 [0468] Furthernore, if the
theefefii geramtrvircii (H0)i hthe yefrigetanedrduit (p0) theufivst yxilidry motor-operated
first auxiliary notor-operated expansion valve (81)
esipatwiont Vadvec@AMistrlased betveentthefifst pett of themepondofouhaaty selector valve
exchanger (31) and the outdoor heat exchanger (21) are
(E2randrihe autdoonbieat sxehanger{@1)1 Jhe seednd; ayailiany motor-operated expansion
condensati on tenperature in the outdoor heat exchan%
vabve)(82) issplacedobaswe¢nothersecansaport phthe secomb fqurveay selector valve (52)
adsor pti on heat exchan (31). Under the conditions
apd ghe mﬁ@orst@ebwharwsb?ﬂgt i on heat exchanger (32) is
serving as a condenser .instead of the first adsqrption .
[TCE chamgein Fapye 4% duripg ribe rdehumigifications e e gperation, the
reduced in pressur by the second auxi]iary

ostogF g ?"&B@%&%)@ STYE 45ad \r-em?e@z r %@er@fl??rgmﬁﬁchanger (22)
condensati on te ture in the outdoor

sBiEhinge e ienyor dsdet it AR T e i wich e
ORI BPF SEPIER CHMFTRG: BRLFadeaNer il o pocond alibrption heat
e Bt Soadaet 838 S8 Siodein Moty seragadsorpion
B R 192 wten A b desenerab e S RiRbRoh B c3filncer o1
S0 T o 5 chBUEy ekt 255 Hlnel Bpi38E cBRons m e

% Jer ant condensatl on tenperatures in the
adsor pti on heat exchanger (30) and the outdoor heat

M RIS A T W e o
ﬂﬁg i 1 exc?ﬁgratgt?aetx %‘lﬂ/eb%ﬁop &?ioh?ﬁﬁﬁ the second

angers cont ere ore, 1n

g&ﬁgﬁﬂg{e h%Qtn gkéﬂaﬂgéolg @ayﬁ{d‘e 'ﬂTlé’fmdcﬂﬁs dcegﬁ‘gtrln&%g ‘{QZ a}J‘ %ervmg as

et ween g capacity an

e‘}ﬁi@&bf ng‘eé&Pl Caﬁ&gﬂ&rﬁ AierftireSHANE idddoF 'hgé{r&cﬂélger 22) is

n heating operation,
sblnﬂ)OQé lovb@athal@ﬂ%eiﬂgﬁé sécéfd 238r¥@sn ﬁéataex‘éﬁﬂﬂg%f‘?ﬁ) A05b under the

t he out door heat exchanger (21) serves as an
cBNARBAPAS the FriFtt Jﬂl%rptlbﬁ‘ h&ﬁ%x&l@inﬁgblg@i?ikt sefvihg Wb bn €¥&Dorator instead

a first node in which the first adsorption
of the second adsorption heat exchanger (32), if the refrigerant is slightly reduced in
pressure by the second auxiliary motor-operated expansion valve (82), the refrigerant
evaporation temperature in the indoor heat exchanger (22) is set to be lower than that in the
second adsorption heat exchanger (32).

[0459] Furthermore, if the refrigerant is slightly reduced in pressure by the first auxiliary

motor-operated expansion valve (81) under the conditions that the outdoor heat exchanger

(21) and the first adsorption heat exchanger (31) are serving as condensers, the refrigerant
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20 heat exchanger (31) serves as a condenser and the

second adsorption heat exchanger (32) serves as an
evaporat or and a second node im which the second

adsor pti on heat exchanger (32) serves as a condenser

and the first adsorption heat exchanger (31) serves as

an evaporator are repeatedly alternated. The figure
cehdensatidngemperdiure omthe ifinsttadsorpiiorsheatexighanggrq3¥)lis setono be lower than
exanple, if the refrigerant is slightly reduced in

thet eiss theeoutgotth beatecwhan @ @i Alsar yndeottbe -copditiohedhat the second
expansi on val ve (82) under the conditions that the

adserptowy heéae exchanger i{3)ge serying)as arvandénecrsiosoatiofts Sirgtaidsorption heat
heat exchanger (32) are serving as evaporators, the
exetfanperetin ifetha pofregerant is slipetharesueed N tessereckindhe first auxiliary
adsor pti on heat exchanger (32) is set 135 to be |ower
mdteinopendied i pansiono yelye o8 1hethe wsRigesanyqondeonsption igaperature in the
the conditions that the first adsorption heat

second addgerptipn hieat exchanger {32his soh te\bspl@w&f dhan; that iy theoputdoor heat
the second adsorption heat exchanger (32), if the
eﬁ@ﬁmgaeﬁah is slightly reduced in pressure by the

rst a liary . notor-aqperated expansi o al
(b4g0 e@\%e 'rtwe@mea‘icap&a oD PRLPS T BE eSSl eyaporation
tqarﬂlgq?g Stq]] gne(e)egisa]g))élgg e ’ht}g §f)t( g}fl;)thg ny:llw\g?leat exahanger (22)
Furthernmore, if therefr era | htI ced in
bﬁffﬂe%ﬂmpe 3 VeREaPRy Tt satut'y %vaﬁgfférs Fihdks i g SipVe SRy, each of

ons t hat

ths ﬁé‘f?ﬁﬁﬁgf&v%k et R tat BTt At BPS £y EMRers R b figyolicd. Further,
i 5P rp PR tdrhiafon bt ElasdR 47 pSTHSRARA arsifeet (30) and the

O'#ﬁd%mf REE AR %%gs?f(@?%hotﬁess&“@%’%be&sfesefssaff SE3 108 figedlent values in
tlfg Ne' Rfaﬁnérh %Bcht BF the %&%ﬁmsa&sﬁéa‘?tﬂe@ selae Sﬁ'%!épaﬂ?% these heat

serving as a condenser |nstea

e?ﬁﬁﬂ%%}%; cfﬁpbé]@(ﬁ'ftr H%ff oﬂ%ﬂﬁgfe %2: a}r cBnJhngm'hg gét&ﬁro? Mis hﬁ)dlﬂcatmn,

reduce pressuf e uxi |

RS dric B%ﬁ tqg n’pﬁ%ra&? e}fﬂl déﬁu&%@ﬁcatgﬂ %aﬁf;ﬁtg cafrb& Eﬁanged

condensat1 on Int

[?é&g agﬁ? g%‘g“f‘%%‘} g%uEeZES tdﬁrﬁ’i htgér? gg{md(lggzgho&lr}%%t}%? E«%}f@tlon the indoor
hEﬁ%x?lgigF {22): &rl Qs Q%hﬂ&ﬁepﬂﬁrtﬁé bdoor feat Qiﬁ:hanger (21) serves as an

refr condensation tenperatures iIn

ePPoPAtBE FARLECHE the mﬁg&%ﬁf cifcRie (102 ) R Indd2en WHGPIhe ITﬁ&tadsorptlon

exchanger (22) h”serving as condensers are set to
h@ﬁ‘@cﬁdﬁg@ﬁ(ﬁ'?tser"(’@i b.'§§ cbidenb@ ABANE seRAAAMsorPBGIh&t ekBifanger (32)
serves as an evaporator and a second mode in which the second adsorption heat exchanger
(32) serves as a condenser and the first adsorption heat exchanger (31) serves as an
evaporator are repeatedly alternated. The figure shows the conditions in the first mode.
[0462] For example, if the refrigerant is slightly reduced in pressure by the first auxiliary
motor-operated expansion valve (81) under the conditions that the second adsorption heat

exchanger (32) and the outdoor heat exchanger (21) are serving as evaporators, the

refrigerant evaporation temperature in the outdoor heat exchanger (21) is set to be lower
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20 amounts of heat released by refrigerant in these
heat exchangers can be controlled. Further, if the
refrigerant evaporation tenperiatures in the adsorption
heat exchanger (30) and the outdoor heat exchanger
(21) both serving as evaporators are set to have
different values in the above manner, each of the
tiemothatt ie thé séveat atlsdcptiorblyeat ekchiaggera3R). iAlsa hedar theeenditions that the
exchangers can be controlled. Therefore, in the air
iy nafisoiptini hgat pxchangest (3 hiis semvihigl A< an ieyaporatpk instead of the second
bal ance between heating capacity and hum dification
adsoupliin Keat exchorgartiddggdhe fadrigerpnt-iselightly mguieiic araseure by the first
In the air conditioning systemof Enbodinent 12, a
agxiligtyematorioperated cxpensiopvaie 6oy tedafrisemah SY@RQTatign, lemperature in
may be addltlonally provided in the refrigerant
the %témr heat gxchapger7@|l) mopetdr wplower shansthatin the fimst adsogption heat
46 and 47, the single auxiliary notor-operated
eé%ﬁ@&@"éﬁ)valve (82) may be pl aced between the suction

e of the conpressor, . (20) an 5 the first four
l‘i{q%&ct@rtmgp% (léﬂ)e rerfnwéntr B ﬁ}%@waﬁ# u%qdreuprfeswsgﬁa the second

ure 46,

slpohe BPRFSRETG %@5#1 i B8 e ehe Conliensosta i indoor eat
cRPed L ibhe Sﬁfr Sdliod bost xhrgsn (33 aleerving At Fepdensers, the
r{fgera dependtios P%'ﬁf{fﬁ%é% t‘ﬁ%ﬁ%%?f%g’fp 5 e patpel ] s set o be
1‘%‘%‘% A that i tﬂgmﬂgor@;;gg%%g?%g%?gﬁai %ﬂg @W& 0 SX& F?Psqﬁat the second

ot G SRR LD BirkiRl s ARPDTEBRR o fffﬁg Hist adsorption heat
egﬁ%g?%g@ b(lgﬁe re?ﬁ%\fgl’?t 1@%11%1‘5113? ﬁead%%da {n‘e@u?e 'i)?{ﬁ%ts&q;nﬁ auxiliary

! ure Sho e con 1 ONS |
HiSPH P 4y O S SR g 1

Sécgg g W&gﬁ p e} n %Qredxﬁﬂ 25:1 aéért%(lgéz)w an E[t§ ﬁ%ﬁﬁ%d%g indoor heat

;@%h nger (22) are serving as evaporators, the
%gerant evaporation tenperature in the indoor

% sec%?on U hiRRdifibstionChedtd b é?atgdherlfttga@r}e rng%}adt Neondensation

adsor ption heat eXchanger S0 under

A b i 5 5Ol g g 2
bbihSeReEE R ALSNRL dr® BethE Riveedi HBRAGGAlues in the above manner, each of the
amounts of heat released by refrigerant in these heat exchangers can be controlled. Further,
if the refrigerant evaporation temperatures in the adsorption heat exchanger (30) and the
outdoor heat exchanger (21) both serving as evaporators are set to have different values in
the above manner, each of the amounts of heat taken by refrigerant in these heat
exchangers can be controlled. Therefore, in the air conditioning system of this modification,
the balance between heating capacity and humidification capacity can be changed.

[0465] - Third Modification —

In the air conditioning system of Embodiment 10, as shown in Figures 44 and 45,
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20 (32), if the refrigerant is reduced in pressure by

the auxiliary notor-operated expansion valve (82),

the refrigerant evaporation tgaperature in the indoor

heat exchanger (22) is set to be higher than that in

the first adsorption heat exchanger (31). [0478]

During the dehum dification cooling operation, if the

twefauk diarantotervoperatal &xqransibe vpbea 8k, 82) inmyt be additionally provided in
adsor pti on heat exchanger (31, 32) and the indoor heat
teexefragegant c{r2@} (10)5Initbe kefdgerantgreas (#0)q pfer fsbawcikary ngaor-operated
to have different values in the above manner, each of
exprnsomomes(8d istpdaced batweren the first por of thetsecond fouswaliselector valve
exchangers can be controlled. Therefore, in the air

(8Wnatid: therfinsty adsprptiom ldat tehclangerd(¥1) c Bhé gecond Haxd iy meator-operated
bet ween cooling 137 capacity and dehum dification

exparaiont yalva(B82)as plaged) betwepn Afrosecond provef the segagdrfeurrway selector
during the hum dification heating operation, the

WWG&@?) anfdbg sesqudadsgmtion higat axshangsr &g)a condenser and

t he outdoor heat exchanger (21) serves_.as an , )
[@468hor As showpying Figure 4d. dyeng dpe debpmdineation cqolingogperation, the
a first node in which the first_adsorption

OtORR REHr eXchanget é21)eseries 3 %6M%r%@etlﬁgo§§§ef§h&mhanger (22)
SEYSDEY 88 SFABORIOR FSBE g s 48740 R Ao dspimode in which the
TP b ATBlioh e SXBAIER: 10 SFRER ek EMpren A0 1S PO adspgpion heat
EhonB Y B0 85 s SRERLE Y p LSRR G i pcompion
iSRG oreTissaineg SandEhiEing Be DU AR ALE cigneer O1
< 087 LRiet BALabbte OBl RIS} ¢ ddnaiions in e

ﬁ?s%?(&dlg as evaporators, the refrigerant evaporation
enperature in the outdoor heat exchanger (21) is set

8, i ot BB RSP SR e s
alikili m@ﬁ%ﬁ)@}a'téﬁngzbgtﬁﬁi?xﬁ Wﬂ@'@%ué%é)thé %oﬁcﬁfiqlggxggt&eaﬂdoor heat

evapor at or nst ea e SecC orption

gDy ks lod @SR AEACR LS 50 o cveporson,
R SRR BB SRR o

§ B B4 O Kl 0 liions s e s

a8R2HES 1t edkchaht8 (3Bfi§ bASMBNE af PRV Ab} MBtead of the second adsorption

heat exchanger (32), if the refrigerant is slightly reduced in pressure by the first auxiliary
motor-operated expansion valve (81), the refrigerant evaporation temperature in the first
adsorption heat exchanger (31) is set to be lower than that in the indoor heat exchanger
(22).

[0468) Furthermore, if the refrigerant is slightly reduced in pressure by the first auxiliary
motor-operated expansion valve (81) under the conditions that the first adsorption heat

exchanger (31) and the outdoor heat exchanger (21) are serving as condensers, the
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20 tenperatures in the adsorption heat exchanger (31,
32) and the indoor heat exchanger (22) both serving
as evaporators are set to haveadi fferent values in the
above manner, each of the amounts of heat taken by
refrigerant in these heat exchangers can be
controlled. Therefore, in the air conditioning system
reffigetaniscandendatiom ténperattiteeingho onttloorf hdae exchiangarr(2byis set to be lower
refrigerant in the refrigeration cycle and the anount
thein that igtthe Grsadsrptioroheat exchangars(33p dondst thencanditions that the second
exchanger (30) can be controlled. As a result, the )
afisrirptinnchaat exobangedn €33)iis servingpa eicoydenser instpadiof the irgt @dsorption heat
capacity can be changed. R0482] Alternativel%, as .
ex¢imnger él};i ifj theerefggeranteis slighle redyged jmpigssure by the second auxiliary
not or - operated 138 expansion valve (81) may be placed .
nseReRenateh eXpysiano NalyE d82bf the e eepigdensation tgmperature in the
the second four-way selector valve (52) in_the ,
optsdopr featawchanget (2D is156) to be lpwer ap thgfeingthe segond adsorption heat
slightly reduced in pressure by the auxiliary
eﬁﬁﬁaggdé%}ated expansi on val ve (81) under the

t excha

(AT ot S eaiaiRaRon (gl FPRAPGnE §E feftigerant evaporation
e 16 theaDeppinn Bt Fmier (81, SR0aibe iioof e ERohanger 22)
bplBorviB it RLgporgtprs ate set rHave dh TR vl ip T HOEciianage, cach of
RS B el et B PP ol SR Bt SRSaRRES FABE PosRea. Further,
iFhE PPEant EatichuiaR i hPaffes 1 o ARSI s Hifianger (30) and dhe
offiRaf Réf{ %?Cfgglgér @ifg&ggghﬁ%gslcorﬁgﬁseh?%? %%t‘éﬂo{lﬁg@%if?é}ent values in

evapor a S) er than

t%glgﬂ%gg{iﬁgéﬁ, %%(ér‘#qtaﬁ QL .aﬁn%&ts ot{ 99?&% .?i‘]eleéé:é.df %gg rlr']efé%gerant in these heat

e alr conditioning sys

&t %@gé:g?é}&béé%tfo\irggi/gf;ﬁ%# . 1;%{? I}ﬁotﬁg %?rcbﬂdﬁﬁﬁﬁ)igg Syﬁtﬁlﬁ?ﬁg{ﬁb Hddification,

y provi
8088 Gl o B 0 6 4 Cane

fli . r i | i ; .
[m'(]:e dﬁ%)ﬁh&v@n ﬂPFggr@@ﬁ firfg (R Bﬁﬁﬁdlﬁﬁaﬁbﬁ Btk S bperaion, the indoor

et ween t sucti1on side of the conpressor

heAQkcRiMEet (22) ST of QilendBY artthe 6liboMdaY 8xdhadgderdBM) serves as an
the second auxiliary notor-operated expansion valve

ebapdratb® FRHA&SHh t?ﬁ@&éfﬁ?@rahhﬁreﬁitc(lopﬂ f2ét3fodfintWifich the first adsorption
conpressor (20) and the first  four-way sel ector valve

he&tlexchdrget tﬁgtsmeawhlcbﬂdms&%arth@ B&jonll dsdphén Béfexchanger (32)
val ves (81, 82) are additionally provided in the

séﬁ?sf hosl afa%)oﬁ'tdr%'dta sedéhd mbdd i whibR tiResecodd&dsorption heat exchanger
(Z:Ze) srelr\?eesr jlsna condenser and the first adsorption heat exchanger (31) serves as an
evaporator are repeatedly alternated. The figure shows the conditions in the first mode.

[0471] For example, if the refrigerant is slightly reduced in pressure by the second
auxiliary motor-operated expansion valve (82) under the conditions that the outdoor heat

exchanger (21) and the second adsorption heat exchanger (32) are serving as evaporators,

the refrigerant evaporation temperature in the second adsorption heat exchanger (32) is set
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20 evaporation tenperatures in the adsorption heat
exchangers (31, 32) can be set to be higher and | ower
than that in the outdoor heatizmxchanger (21) or the
i ndoor heat exchanger (22). [0485] Suppose, for
exanpl e, that the indoor heat exchanger (22) is
serving as an evaporator. If, in this case, the
t@b@lﬂWﬁg thein thitan fthe eitdeontichi exchianget (21) ojedexttieelconditions that the first
expansion valve (81) is set to be larger than that of
adseeptiachsatiexabanger (priasarvingapan siaporatet inste¢daj the 36cdndeadsorption
refrigerant evaporation tenperature in one of the
heatsaeangon(Fadf thoashagegantds §lightlyapyuceddn presguradyathe first auxiliary
evaporator is set to be lower than that in the indoor
moERrtoResterh peansion Mplve$l), tthe refoigenant gvapofation temherature in the first
above case, the opening of the first auxiliary

f axeangerd3)sissaht bmloyesr vean( ®ay in the swtdoop hiat exchanger

nmal l er than that of the second notor-operated
pansi on valve (82) t he refrigerant evapor ati on
er eint one adsor n heat exchanger (31, .

r(fﬁ;ﬁ’ e‘“aﬂ%?’ﬁﬁﬂ%re eerri&rﬁ?raaxt& 8&& duced IPraIsyfechy the isst auxiliary

t he i ndoor 22). 5 [0486]
m§u°§ p°é’§§at?$£ Q¥panfion @S &8 o ﬂé&i’é’ﬂéﬁ}gaérth% ftr;t gdgorption heat

ihalio rnﬁeﬁreaﬁ’ £ et ety (P, Brkine s condensers, the
rFHEAUE SRR eritiadnats AopEhed avsimenagEa) teet to be lower
A9 AR SFREE A ol RS e e s
RSN o lscirf‘rhﬁ%'%’%%%%f‘%f%# Fisigaor e ) &horption heat
eﬂn’ggﬂogér gg@r a% {hg npisnlq gsh glf flggle?t 1na§réslss|8|{ea{% tlE)e second auxiliary
m%f@l glratédh\%g? f('r %Ivé 'Eﬁze)s Fﬁ‘fé) LRl CSI?C?C &l 091 \ femperature in the

expansi on erant

1ntd§§ﬂ)ﬁéaft‘te!ﬂ:ﬁadg@r "(%? ANt %&'%9%8%9 '?halilreﬁ]%lt ?ri;‘fltkﬁg&ﬁ)ﬁd (at%%%rgtion heat

servi ng evaporator 1s set
exchalgel (32)he out door heat exchanger (21). [0487] -Si xth
Mxﬂ%rcatron 15 In the air condrtronrng system of the

[0&'7:3]t h DR’ theakhRidifidfios YA rb ldh e 1@9? %ﬁ'rggr'g.ﬁfj condensation

auxi | I ary notor-operate expa S|on val ve

tepefahiteindht aad r?\{'ﬂat'f%t Rt BRGGASE(31, e.?ﬁ?%ﬂn? 'tlf@qmﬁ%rvlf‘eag Stbhanger (22)

may be additio l'y provided in the're rigerant

bath k&rvinlg o Eohdenkéts bRSset forHave AFTR8Tt values i fhe(aiagare TEHr;er each of the

third auxiliary notor-operated expansion valve

arpb1ageef heaetcled] bR fdgaaiian aRss héiﬂ eraéhahg@rs CRNBE BSftRlled. Further,
(20) and the second four-way sel ector val ve

if the refrigerant evaporation temperatures in the adsorption heat exchanger (30) and the

outdoor heat exchanger (21) both serving as evaporators are set to have different values in
the above manner, each of the amounts of heat taken by refrigerant in these heat
exchangers can be controlled. Therefore, in the air conditioning system of this modification,
the balance between heating capacity and humidification capacity can be changed.

[0474] - Fourth Modification —

In the air conditioning system of Embodiment 12, a single auxiliary
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20 (52). The fourth auxiliary notor-operated expansion
valve (84) is placed between the discharge side of
the conmpressor (20) and the fidst four-way sel ector
valve (51). [0488] If the third auxiliary
not or - oper at ed expansion valve (83) and the fourth
auxi | iary notor-operated expansion valve (84) are
maatoi-oparated lexpansion valde inmayt he additiohajbr previded; incthietrefriggyant circuit
as in this nodification, the refrigerant condensation
(1®nperatures in the 25 adsorption heat exchangers (31,
32) can be set to be higher and | ower than that in the
[04i15dl o oF orrrxamplex € slivyer in( Bigyrep 46 tand 47 nthe étngllﬁé@txﬂlary motor-operated
exchanger (223 Specifically, if the openl n t he
eKPAISIPNAYALYY (820 yaydieoplagaddheavesn e sastianotids 8 t}f@ qosg)reﬁsgr (20) and
set to be larger than that of 140 the fourth
theptist foypavayrselciox yalve (I my thevratriggrant cirgit @8).¢ i ger ant

nden atlon t enper at ur e n t sor |on heat
(847 ange rshogn inzbigure 4§etd“f‘83tfg rffeg' Hifadton, Folingnoperation, the

culERa R SehmsEer 6D Bt # pglensis 4 ethéﬁgﬁ?q{ghe@? cxphanger (22)
st B 5 8 be ?uﬁﬁéﬁ?ﬁaaat St A lrst‘ﬁ‘%ﬁe i which the
1{{%;?31 El gﬁﬁ S%/r?{esv ?Sn 8%%@&%&3?@@3{1 adsorptlon heat
eé{:ﬁ: hagg@maéelrvésegg aekég(?rgt{oét'ilx;‘?d grsectoﬂ\é’eql%%gg Swlﬂg-&{he seconl?:leadsorption
5 )t WA AR B v o0
S0 R B SR T (SRR

fﬂaqlaé&e out door heat exchanger (21) both serving as
condensers are set to have different val ues, each of

anﬁq PeffberBfadls s[nEﬁtﬁ?&%ﬂc&Y ;%H#.ﬂ?? P{e é.d?uﬁi?’?%ﬁogor-operated

angers can contr ore, 1n

e e{nsﬁ)‘ﬁn@flwh@i %ﬁé @ﬂlnﬁﬁoﬂsq &, tﬁ?gécfo'naaaﬁb&guon hB& exchanger (32)

unt ease rlgerant In

aﬁ@ fitid BRLG héah e)@dﬁ‘&h ger o) :Ir@ Qe e%t evaboraf?€ &he E%F&antoévaporation

the adsorption he exchanger can be contro

téip@atufS i the ihdsor hbat Shadles (PH! 1¥\@.€ﬁo%kohl'gﬁ& ﬁﬁﬂ @l‘fdttlﬁ the second
and dehum dification capaci ty can be changed. 90]

afisbrpti hedt exbhdhget (3200AWot iRt Mk SMfdi®AsOthat ﬂiesﬁrst adsorption heat
nodi fication, during the humdification heating

cRERInGéH (3N) 1s|sfervf1ﬁgea§®f viafSrafti inst AT MAdecOi adsorption heat exchanger
tenperatures in the adsorption heat exchanger (31,

(8D) ifomhd refifpetanl @0fedbedt irCyehARYBY the Zhlhﬁt)ﬁhSﬁﬁldﬁBﬂtteﬂSexpan31on

condensers are set to have different val ues
valve (82 thet e fripferdd® avapoedtRaseeipéniture in the indoor heat exchanger (22) is set

to be higher than that in the first adsorption heat exchanger (31).

[0478] During the dehumidification cooling operation, if the refrigerant evaporation
temperatures in the adsorption heat exchanger (31, 32) and the indoor heat exchanger (22)
both serving as evaporators are set to have different values in the above manner, each of

the amounts of heat taken by refrigerant in these heat exchangers can be controlled.

Therefore, in the air conditioning system of this modification, the balance between cooling
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20 refrigerant in these heat exchangers can be

controlled. Therefore, in the air conditioning system

of this nodification, the bal®ice between heating

capacity and hum dification capacity can be changed.

[0491] -Seventh Mddification |In the air conditioning

system of Enbodi nent 16, as shown in Figures 51 and

capucity 26d detomidificatiorocapapity cendet ehwmpgadsi on val ve (80)

may be additionally provided in the refrigerant ,
[@479% ui As gloyn in Rigubeed 7, eduringghe humidifieation feating operation, the indoor
not or - oper at ed expansi on valve (80) is placed between
heaterchangen@2) sarves as@l eondengenanditae putdporfirgt exrhanger dhl serves as an
sol enoid valve 141 (62) and the indoor heat excharhger _
eyappyator. Giyoher, msthe refrigerant qrcyii(E0)sa firghmedsgn vach the first adsorption
dehumi di fication cooling operation, the _outdoor heat
hestsrahaneer (311 pees 9va caadenser anddhe ascond Ad54TBIQM he exchanger (32)

heat exchanger (22) serves. as evapor at or, Further,
SPINES 4} SRPOEN SRR 2OPFA g gy whigh fhe Seonbiisom{opheesexchanger

A1 epsciag GooRReL ABS S8 i SICHRG Bt Fkeipneer (31 serves s an
O Rl L BB S P bARRAE R st e

GO0, b S R e BB AR o apete
b BB B o A8 and
G b R’ EACRBLCEEY, " WL o SO S romorn
S5 g SLE B RSN Oy ot
t eg :sr%éoﬂg ﬁﬁo&%%ﬁ?%%& %?%%a&z?@ﬁ é%%).ef/{l'sﬁ SRRt t%éé%?ﬁ&iﬁ%h@?hat the first

erature’n excnanger IS Seée

S R AR 17 ek AR Bl gopg st
C reRéy O t r i j S v
WA SBAEES 8] O WL BURRAROR' bRl B, SEENLR 1S iy

n%&ho:%?agé% ge%g;%nsi&rf valig gﬁf),f HRe teberafit GapirRitbr 'Eené%%rrjlture in the

pres _ e notor-operated eXpansion valve (
otﬁﬁﬁof ®Eat S&hAer gg?)o?é' 3dt! @Mbd @ﬁ'ﬁ?ﬁf AR that T 1the firfid®orption heat

eat exchanger™ ( is set to be [ower than that in

egaﬁng&qu}j adsor pti on heat exchanger (32).

[0481] During the humidification heating operation, if the refrigerant evaporation
temperatures in the adsorption heat exchanger (31, 32) and the indoor heat exchanger (22)
both serving as evaporators are set to have different values in the above manner, each of
the amounts of heat taken by refrigerant in these heat exchangers can be controlled.
Therefore, in the air conditioning system of this modification, the amount of heat taken by
refrigerant in the refrigeration cycle and the amount of moisture adsorption of the
adsorption heat exchanger (30) can be controlled. As a result, the balance between heating
capacity and humidification capacity can be changed.

[0482] Alternatively, as shown in Figure 48, the single auxiliary motor-operated
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20 [0494] During the dehumi dification cooling

operation, if the refrigerant evaporation

tenperatures in the adsorpti orsgsheat exchanger (31, 32)

and the indoor heat exchanger (22) both serving as
evaporators are set to have different values in the

above manner, each of the anobunts of heat taken by
expnsioperaivet (8ilj ntalydeeplacedtbetwetnathg snetionamiddef the compressor (20) and
controlled. Therefore, in the air conditioning system

thef secbind fovpdvaly sslectarvalve(§2bil thn crei"rilgtaltawuéeint1curib@0§J rig thepgpfrigerant is
capacity and dehum dification capacity can be changed.
slighthskedweeddn pressure bFithpaveilgey rrmgrrqurqtimaexpansmn valve (81) under the
hum di fication heating operation, the indoor heat

cendjtiontgibet thedndens heatsexghanger () d% §@‘Vm£rﬂ§ AnRY appRas othe refrigerant
heat exchanger (21) serves as an evaporato

eFRporian, temperatire g fonp of the edserpron; hea( gxghan aerﬁ (3532} pgwying as an

in which the first adsorption. he t xchan }(j#)é
egm%t@r isseh 1 bp dNghsr thaghat lﬁet ¢ bsalcorepaEsh (s Further, if the
chang; condl tion an

148 ﬁﬁ&gh‘f)hl' inﬂntnqgsr;g% telég @pﬁ{ mgipropsrate ?:l expansion valve
(gﬁﬁg’gg‘g& éﬁ@“?!lﬁsgthw gg P%’Ict % 2 gé‘tl(%é) &%@ﬁ@ﬁ% a5 ant evaporator,
A e b AR ée%%pg?@w%;’@d&n% AR e 1. 3
SERv S o RATRBG L %:beeggéﬁ%h ﬂgn “}Foqugfﬁoo(é%er aftgganger 1)
FiBor o h gﬁﬁfgéﬁ’ﬁéﬁﬁt—“”( 59) and the first adsorpton
r 2? : Ilglet?l A i(glditg}%&?é}%{%g r?\flEg%%er 1 lﬁrf(f ?ﬁ%{%xil#a?f n%otor-operated
e?ﬁ;ﬁ}%fo%t‘}a%e ??fgngéﬁE &el%éﬁa]ﬂhr gﬂrgw?gc; ttﬂi}) em}clﬂﬂrflﬂ)
[ﬁ%@i U AOSobeln g S NE lS %fﬂg% aht c ghfﬁ@gﬁfst auxiliary

I's serving as~a coridenser in I rst

rﬁ’(ﬂ&o z!ltgﬂ] e%&&xgﬁ’%ﬂ@lﬁﬂ is lp(lzﬁ:\l)l beh\teeh I?ﬁe §11%ft15h gﬁfe%gtthé Sompressor

N pressu e notor-operate

(ﬁ@%ﬁsthg E‘eco}i&‘lf&ﬁ' &%pgele&%eva‘i\g (‘5‘2 ahdite s%@&ﬂﬁiiﬁ@lﬁdr? Motor-operated

erature i n the secon adsorp I on heat

e?ﬁéggﬁﬁgﬁgvaeg 3?)( is r?8§ F)el?@zix’ fhel s%t%?lﬁ §1%€!r§tl' t?]lg %meﬂ:s!;d}f(m) and the first

FOU &Y §1&R0r VAl e (B, T e PRE aikilidR: mbtf)r—bﬁ@rafeﬂfekgﬂﬁ[cﬂiﬁalves (81, 82)

condensation tenperatures in the adsorption heat
a?é(ﬁﬂ'diﬂgﬁeﬂly( providdd) inahe refifeldhd Qcut q20) B ehianasinet, 28k refrigerant

both serving as condensers are set to have di f f er ent

eVajdtfiforl BmbBRnAROMEhE BRI tion8ReNex@hargess (3R32)af befset to be higher
heat rel eased by refrigerant in these heat exchangers

aB@Tovie tEAthaGh ltefeutdoor heat exchanger (21) or the indoor heat exchanger (22).

[0485] Suppose, for example, that the indoor heat exchanger (22) is serving as an
evaporator. If, in this case, the opening of the first auxiliary motor-operated expansion
valve (81) is set to be larger than that of the second motor-operated expansion valve (82),
the refrigerant evaporation temperature in one of the adsorption heat exchangers (31, 32)
serving as an evaporator is set to be lower than that in the indoor heat exchanger (22). On

the contrary, if, in the above case, the opening of the first auxiliary motor-operated
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20 Therefore, in the air conditioning systemof this

nodi fi cation, the bal ance between heating capacity

and hum dification capacity cg9 be changed. [0498]

-Eighth Modification The air conditioning system of

each of the above enbodi nents may be provided wth a

heat exchange el enent (90). A description will be
egpansionhaive (8b) isiset ibe snwrilr thaorthat@f tRGseogmd ewtafoperated expansion
Enbodi nrent 8 additionally provided with a heat

valve {82y ¢heetedrigerant( @@poratio tempsfraineeninethe @ng; 3@6@‘9@015 Beat exchanger
and 54. [0499] The heat exchange el enment (90) is

(31 33D serdingfas anreyaporgtos énset bi be glghcr thaie ttmhg‘ethc inde@r hppteexchanger
heat exchange elenment (90) is fornmed in the shape of a
()ightly thick disc and is driven into rotation

around its central axis. Further, the heat exchang

[@486he nSupposs nexs that thecqntdepr he%ts@cmﬁ @) i§ servipg éfu@th hevaporator. If,
part thereof and pass a second air through the

in rinrase e paening of Wérfgwuan 1%9&’&%’6@‘?(8 @&P%ﬂn ¥y R is set to

airs to exchange heat with each other.
b@Hergeremaaﬁ that iogaﬂl? é?ﬁoeéomwﬁgoaﬁ“éwgt ?X@ﬁnsm VaRe € {nd Fefrigerant
gh-t enper at ur e .out do

CPANSHCH PpRratirs In@RE S0ibn A OrdEh e BBRera 3, 32) Serving as an
B qlﬂgeh@gpwgw@% UBR 838 LI o e comry
i b AT Rl e 0
1% S%I sec Hrgtbg:gr gat[jogﬁ]} Cré:liﬂfzg?(tétgla-ga% f' r?‘]risé‘?’l Qrafvg (82), the
%ﬁﬁ'&%ﬁ? X 88’9"1%8;23 R iy SnE AR ‘i%ln%ea%%xé'}%g% A tlh?z) serving
O TR N

éfgy 32)51X§|§M4dﬂ% ?gna condenser In other words, the

arr’is 0 the first adsorption heat

exch gtﬁE a 330%1dﬂf65¥1@%y%\!3ﬁ}% fh%tﬁﬁTplg'l%dn( Gfton, Fdsgsﬁﬁﬁn in Figure 50, a

53( A e secon sor pt’i on

t@}éﬂk E@glﬂﬁ?r dé%a Eﬂeﬁ %x{n{]lﬁ oﬁlu o 8I %21% "B 45yl aiﬁlﬁrl]l‘fdr? Wh&or-operated

ngeﬁ{s tﬁg%ﬁfﬂ@ %E@ﬁﬁﬁ:ﬁlf 191% d@lin (t}?eA}eﬂ'lgeraﬁtUﬁR!ugteﬁO) In the

Ir“to t eat” 'exchange el enent

I'l‘,i?l eltagppl?&ﬂlt (grO? AL ERRP budlibry hor- ob&‘a&ﬁ%%h&%lﬁﬁal%" €83) is placed

alr t he heat exchange el enent

b%hﬂééh%h@dﬁcha‘réhﬁﬁ@ of iRAonfpr&Ha"@n) Sﬁ@ﬂ‘ﬁ%c&n‘?pﬁ)ur-mﬁtselcctor valve

exchange occu between the first air (roomair) and
(51)‘? The fourth auxiliary motor-operated expansion valve (84) is placed between the

discharge side of the compressor (20) and the first four-way selector valve (51).

[0488] If the third auxiliary motor-operated expansion valve (83) and the fourth
auxiliary motor-operated expansion valve (84) are additionally provided in the refrigerant
circuit (10) as in this modification, the refrigerant condensation temperatures in the
adsorption heat exchangers (31, 32) can be set to be higher and lower than that in the
outdoor heat exchanger (21) or the indoor heat exchanger (22). Specifically, if the opening

of the third auxiliary motor-operated expansion valve (83) is set to be larger than that of
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20 second air (outdoor air) so that the first air is

cool ed and the second air is heated. The first air

cool ed by the heat exchange ejsgnent (90) is fed as air

for adsorption to one of the adsorption heat

exchangers (31, 32) serving as an evaporator. In other

words, the first air is fed to the second adsorption

tielurt xabengperated xpahsionngalvd 684); ths trefrigemn( semleRsajiongemperature
54(A)), and it is fed to the first adsorption heat
iienehakggtion k)t aiehanggr (3o 32 tsoset! tarbel bighse thaFithatrin thg outdoor heat
54(B)). On the other hand, the second air heated by ‘
ekttenperat2 pxr Heenipdoer lemat nxchadger (22). Qs theteontragy, dfithgomening of the
heat exchanger (21). [0502] According to this

thiodt ik itiatyi otor-operatedt dxpassearomalvai(83)ais sgt fo besmaller than that of the
regeneration is 144 previously heated by the heat ,
faurtth srotas - apleeatesh expansipn ciabven@4), Hbe defigaragt eprdenpasipn temperature in
cooling operation, the adsorbent can be efficiently

the: génoeptionchkat Erehangerc(3ddadey is et tahsuletventhanfiat g, the outdoor heat
adsorbed by the adsorption heat_exchanger (31, 32),
enphanperd@hhorctbe indeer heas pxhangsri(@%% i on capacity of the

air conditioning system Further, sihce the first air ... .
(84893 r Insthe i RISISIPMETSIER BF U5 BioifiFaton| digmgyihe dghumidification
heat exchange_ el enment (90) dgri ng the heating. dsorotion heat
cRelngiopFaHeRolf the dretrigent £eBagnsalion (EAPERITES] Wy e adsorption

e (0N G scop Ao ReEk SRS (A1) T BSiT g ppers are st o

i b e S B g S Bl o RRRRAE R s e
cxnEin s R ooy Brereiae b R raondbuind iy of fhig modificaton,
FE4uRonBHE A e R 0B Pl G g, e amoun o
SRS MR BB R0, B TRl o0 g e, e
SHFEE P M e G080 Quuafon Sy s, il

@}‘% Egi?‘é{rtﬁé?i GK dHeS %iraBQn&iigniégS%{s@ﬂ? Nof e Fffidan, during the

I'ts tentral axis. ent such as zeolite
. .. - a f S 1 » o .
R 180014 Bpe o 24 s 2k ol crarurs in e
; ' ! t f ' i
LB SPEL B S R o IRAGR i B b, serin o

RUTBE A8 deP %O hal® WiffaehCYRud) &adh of AAS Ut 6P Bkt released by
It to cone into contact wth the adsorbent and

efHEleRhY i9teRe Rbat! AléRarFetsSda e Echtilled. PReréfdee, dh lthe air conditioning

=

system of this modification, the balance between heating capacity and humidification
capacity can be changed.
[0491] - Seventh Modification —

In the air conditioning system of Embodiment 16, as shown in Figures 51 and 52,
another motor-operated expansion valve (80) may be additionally provided in the
refrigerant circuit (10). In the refrigerant circuit (10), the motor-operated expansion valve

(80) is placed between each of the first solenoid valve (61) and the second solenoid valve
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20 [0505] In the air conditioning systemof this
nodi fi cation, part of the roomair taken therein is

supplied as air for adsorptiomito one of the

adsorption heat exchangers (31, 32) serving as an

evaporator while the remaining part is supplied as air

for regeneration to the other adsorption heat

(6N chddgeind¢@heaBXchamer(22). as a condenser. In this

case, supplied to the adsorption rotor (95) are the

[6492] f oAs atiewn pini Bigutee 5y dusiog phe edhuwidifieatimdscoqhingoeperation, the
heat 25 exchanger {31, 32) and the air for

onteigen beaitdxchargkt €21)pmseisray a howdenbertdnd thd sodgnri kmat guehanger (22)
exchanger (31, 32). Then, the air for adsorption is | )
selwbuad el £vappratbi. [Farthers én thy nefrigsua cimgeit (Hbs afisst wade in which the
rotor (95) and then dehum dified by the adsorption ,

fings adsarpicomiess exqtangerd31) senws ag ap gyangrater and e serond @dsorption heat
On the other hand, the air for regeneration is given

exehiangerr S2xi8 in MEAtoPRIINg Cﬁ&@‘élioﬁg’d“gh? sergmdimade in which the second
adsor pti on heat exchanger (31, 32) serving, as .
adgsptions Apat aehanges (321 BEVERAS 135 EYAPORIYOAR g, Tirgy, afsorption. heat
(95) to _regenerate the adsqrpent. [050 I.n other

chehanger @Gh) inG RMORTHIE GROFELATE 1 <A ARG Thsnfigure shows
cool i.ng operatjo 5 the first node in the

th Ganditong i the 'rﬁg’é\‘?c[eng operation, the air for

(G4RT: Hore xBeac oMt MERERBAT By SrNeroqied) i Ripfsgre by the
i ppera §ag%E&q?§;v% 280 e rgtgci;n ptigpss < £ ttip it Wsorption heat
SSRRGR )48 e, Bl T8, O S,
refBebah FeApEra 167 Pra R i B PP BRE Ridiingly (235 i set to be lower
T T
ST o BT MR, S By g1 e
oSG0 Uea! At PP spfllern® BpHo B, fide by e
A g ER e U1 AR g Rz o no

&‘Mﬁh et @) Obd RSP RO B sbWhdSIRBtioh Heat exchanger
hgy t eg{gaedgil)ﬁtg:ggﬁﬁr ot or € 95) and the Sadsorptlig%nwhea%1 exchang
(mghanger (31, 32), this enhances the

dehum dification capacity of the air conditioning

[0 € "Dufitl YA€ dehwhidefeatiBe @bling YperatiBH [fefhat fefigerant evaporation
supplied to the roomis humdified during the

térepRratufdsGA iheORsBRRToh Meat éxRBArRet (31, BR) ADthe ifffor heat@xchanger (22)
byﬁ% he adsorptioﬁﬁheat exchangegl(:ﬂ), 32) and the ger {

bRES QA @B evaporators are set to have different values in the above manner, each of

the amounts of heat taken by refrigerant in these heat exchangers can be controlled.
Therefore, in the air conditioning system of this modification, the balance between cooling
capacity and dehumidification capacity can be changed.

[0495] As shown in Figure 52, during the humidification heating operation, the indoor

heat exchanger (22) serves as a condenser and the outdoor heat exchanger (21) serves as an
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20 rotor (95), this enhances the humdification
capacity of the air conditioning system Industria
Applicability [0508] As seen f42omthe above
description, the present invention is useful for air
condi tioning systens for running a refrigeration cycle
to cope with indoor |latent heat load 25 and sensible _
ehammiratbn Furthdrd 61 theirefrigeranticirciit (20), 2 disstdnedednivhycls thetfuph adsorption
for running a refrigeration cycle by circul ating _
hwqurﬂg@gam%lﬁ parvescHs accondénserandthe sedond aflsorptianhegbexchanger (32) is
W th aheat-source side heat exchanger and a _
intriontopgratiog efnditioneand axaseand anodendn ipeh yhegeeond adsorption heat
havi ng passed through the utilization side heat )
exshangeigd?) indhe secondrirenitdge ssyess|anopdenspoand the figst adsprption heat
sensi ble heat load in , the room whereip the
exEANEg3Ahes i RAIMPROTFING ¢RRdiiogsare repeaieills imassd. Thefigure shows
heat .exchanger_ an agdsorption heat exchanger provided
WEQQngﬁmﬁﬁ%%ngﬁﬂn ‘the surface thereof and an air

exchanger. pr.ovi ded with no bent on the
(O ol Resaple, SEathes refeslﬁr:ﬁaahrléd?ﬁ%ﬁ pdFdcEd; | PvHE by the
[ whi ch the air heat changer serves as an.

MRJor ORI CXPRIS OB ANE UL BidRE e, p ol (PR B dnder heat exchanger
rv a ondensger . or .a no in which the air heat .
e indird afPRaTeiCi: HoAnRR L7 e Pk 4saGpRbiselt e refrigorant

source:-si.de heat exech er, _ser.ve n_ ey t

cBidrnsgiioh prigRe At Bg e g ol PatingerdAFLE sl o be lower than
sonLpt.i o] f ' LSt.u j ik -

o B o bR Rse 2P RURP o B Rt 1R sbodd adsorption

r n ' cl. i [

tESROREEN 02 Rierifle Rl PoldBHel ST et BB heat exchanger
n . .

TR S8, e B 3p ey RRUEBE it BeeBlet (3 e HoRTSRERLed expansion

e o t I j [ :
VARRS(H) e | E01an SBh R TR ROTANE Lbnd! ddsorpion het
kb Q3R get%ﬁog 16%ESha ﬂ‘naf‘i%?he |nfa.69r At LR SR r(fzzh)g

I'r conditioning systemof claima1, wherein 't

[0497]1 9B thed THatlidificStidiO REAtEHer Bfkrhor, EPERE &dkrYgerant condensation

alternate between a node I n mhicﬁ the adsorption heat
NS ANER n VR HRSrpASn ABtRkORANRE O, 3P aridl tAB GiR1doP h¥dtiekbBhanger (22)

the adsorption heat exchanger sServes as a condenser,

both serving as condensers are set to have different values in the above manner, each of the
amounts of heat released by refrigerant in these heat exchangers can be controlled.
Therefore, in the air conditioning system of this modification, the balance between heating
capacity and humidification capacity can be changed.
[0498] - Eighth Modification—

The air conditioning system of each of the above embodiments may be provided
with a heat exchange element (90). A description will be given here to the air conditioning

system of Embodiment 8 additionally provided with a heat exchange element (90) with

reference to Figures 53 and 54.

[0499] The heat exchange element (90) is composed of a rotary sensible heat exchanger.
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the refrigerant circuit dehumdifies air in the

adsorption action by allowng npisture inthe air to

adsorb on the adsorption heati4xchanger serving as an
evaporator and hum difies air in the regeneration

action by allowi ng noisture to desorb fromthe 147
adsor pti on heat exchanger serving as a condenser, and .
Thh &eatiexclamge ietement (1) s3/foreed subpshaps of aslightly thick disc and is driven
dehum dified or hum dified by the adsorption heat .

ing® chatige aravod titsecentialnaxis Fuotber, wWhe heat gxehange slamang 490); ip placed to
the room 3. The air conditioning systemof claim1, .

padse dirst aihdhrougl pawrtheneot prd ppss 3 medondeair thrpygh Fhpgremaining part,
second adsorption heat exchangers and is. confi%ured
theselyesiloatingithg fiptiand saeandiaers ieexchangeoirat with wactepiehe

first adsorption heat_ exchanger serves as_an .
[309) or Bung dbgy debumidificstian £908n%p 1IPSTAINBa Nigh eRpRTAgIre outdoor air
serves as, a condenser and a node in i ch first

(849 ds pepriied e he dire i ethedieny Bxchauge, Semenlc (905 and JRy-temperature
the second adsoqrpti on heat exchanger serves as an .
reayR g ers SHIRIC g Cheyeand A2 10 (15 HeatBHIANER FIPBEnL(9p) (sce Figure

S o s Brat oxconss et iny Bt o Hoay oedtioh e i Aftpir (outdoor
orator and. . hu i n, t.he

o e S S tpah i) %8 el 3 At e doPictiB s ggepnd air is heated.
1&1{33’&%}@2@0?% 1{?-% igg nti e?&g %‘ggi)éfqtﬁgn Egd)) iige\élietﬁ,‘%%eﬁé%tﬁ?%shcat exchanger
RO e RERAT S R L el 9, PR egenrao
k388 o e BT AR TCN Hl 19 EPASEE n oer wors
e B S 45 56 P BT R BER o RRT A0 Y (hE fips mode (see
L33 8 P R B S8R g e secnd
"i“?“egﬁegﬁa -ecygﬁg)gti ng condition and a node in which the

Sec sorpti‘on heat exchanger serves as an

[@fﬂiorﬁﬁﬂﬁg‘aﬁﬁ%ﬁn‘ﬁﬁiﬁéﬂaﬁ&ﬁ h@&?’%rdﬂeiﬂﬁnpﬁ@h-t%ﬁé}@ﬁﬁ@ fodp® air (RA) is

I nnon-operating condition, e refrlgerant clrcult

s Hidd Gt ﬁjr Ito tHE ﬁ&?eﬁ%ﬁ&@%ﬁrﬁ&ltqgﬁj A1 18- Mpﬁi@iﬂ.ﬂg outdoor air

Isture in the alr to adsorb on the adsorptlon eat

(&AS ti'@.ﬂ% lied & the REcoAT aft'to AR Bt Ran@ Eemaht! (98F(see Figure 54). In the
noi'sture to desorb fromthe adsorption heat exchanger

Heft dXeRarR G YOO RElt ek @Mhnge occurs between the first air (room air) and the

second air (outdoor air) so that the first air is cooled and the second air is heated. The first
air cooled by the heat exchange element (90) is fed as air for adsorption to one of the
adsorption heat exchangers (31, 32) serving as an evaporator. In other words, the first air is
fed to the second adsorption heat exchanger (32) during the first mode (see Figure 54(A)),
and it is fed to the first adsorption heat exchanger (31) during the second mode (see Figure
54(B)). On the other hand, the second air heated by the heat exchange element (90) is fed
to the outdoor heat exchanger (21).

[0502] According to this modification, since the second air as air for regeneration is
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148 in the regeneration action by supplying air to

t he adsorption heat exchanger in non-operating

condition, and the air conditiggni ng system supplies

the air dehum dified by the adsorpti on heat exchanger
serving as an evaporator or the air humdified by the

adsor pti on heat exchanger in non-operating condition
pravidusky heatsd hyothedpet eichhngeatlement (86} dirnirgithe debhmidification cooling
5. The air conditioning systemof claiml, wherein the
opehtiometha rddsaibentucan ibacdffidiestly iregancratedl. SBusnnkreases the amount of
adsor pti on heat exchangers and is configured to.

meegiet eddoybed] byr that adsomtioneheat enshangen (i A32)t Weigh eghances the
adsor ption heat exchanger serves as a condenser and , .
debumidification saprsitpof dhe #iegenditiening gestem sFurier, since the first air as air
non- operating condition and a node in which the second ,
forcadserption is peextouslycoeatrgehy therhratexchange olement(98) dujipg the heating
the first adsorption heat exchanger is innop-operatin

huwidification, moede thefadsepbeninganceiticlent!y AdseRemaistuge.y Tais iﬁgreases the
the air to adsorbh on the adsorPti n heat ez{;;‘hg%er il? .
amgHDRdPeisTurR deserrer diasm therpdsoration bent skehmeeidPil o3t ) Ad then applied
hym difies air in the .regeneratian ion by.all.own
e, PRIERASSH Hrer RN R B wPty Oftor B ot BraiRgptem.

ryi ng.as copdenser, and the air conditioning
[@Yerﬁ@%&%&g?%@nzﬁ r dehumnidified by the adsorption

i T8 G DY PP SRR GA B kR SRR, Iy be provided

Bt oRb 0 & R B iR lintal A FRfigh vt ve given
ashmi pitcstreliontis, 4G O breBRiniEE & ddisopyly groyided with an
o0 on Hord 0P b RS R TURIRGS o Fhe roomand &

98 oy R FEr IO ERRARGE L soaPl SRR Wl e and i

dhi06n S QRtidP Ry 'ﬂﬁ&“its c?ffl? %51%(?51%11 %&beﬁt subfGs 3eblite is carried on the

(Y]
condi t1 oni ng systemor clalm erein the

s{uﬁ;d.e' éfgﬁl’éad?l'éor‘gjtiﬁﬁ Whor 'ﬁg@? ﬁ?xfeaaﬁgn ’cel?rih g%tgpt?%% iigl I¥MRUCH pass air for

e heat-source side exc sorption

Nl e A LT s
Further, the adsorption rotor (95) allows the air passing through it to come into contact
with the adsorbent and thereby give or take moisture to or from the air.

[0505] In the air conditioning system of this modification, part of the room air taken
therein is supplied as air for adsorption to one of the adsorption heat exchangers (31, 32)
serving as an evaporator while the remaining part is supplied as air for regeneration to the
other adsorption heat exchanger (31, 32) serving as a condenser. In this case, supplied to
the adsorption rotor (95) are the air for adsorption before supplied to the adsorption heat
exchanger (31, 32) and the air for regeneration after passing through the adsorption heat

exchanger (31, 32). Then, the air for adsorption is dehumidified while passing through the

adsorption rotor (95) and then dehumidified by the adsorption heat exchanger (31, 32)
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into the adsorpti on heat exchanger serving as a

condenser after passing through the heat- source side

heat exchanger. 8. The air conditioni ng system of

claim1, wherein the refrigerant circuit is operable

in a node in which the air heat exchanger and the
adsor pti on heat exchanger concurrently serve as
sevigessiarevapordtoc.odh ithguother land; thaairdior raggneradomisdggiven moisture and
refrigerant flows into the adsorption heat exchanger
hegrwhilgpaasing trongle theerdseription hpatssichapgeh (4 gR) serwingias a condenser
heat exchanger serving as a condenser. 9. The air

and fign sitpplieddo thesadspptipn edtar (95) to reenesdtp therpdsorbent.

refrigerant circuit is operable in a_ node in which )
[0308] helatothasyards, suring Hhedirsenedmingbe dehnidification spqlmg peration or
heat exchanger concurrently serve as condensers, and

theofist gadetn the bumidifieationhgatingoppsiions HeAiglor agiorptics Rasses through
into the heat-source side heat exchanger afte assi.n ,
thegdsomption metor (A5 apd therserrns adsQrplign beat exg’é*fn&%hé”géﬂ ghis Grder while

et S S £ RSP ELELM o) s
e B R S 50k o SBRAR: LR ot o
SR LS el oA SRR S SRR HOond moce i
GRS bR (BB APl SEE NG e s
PSR Sl b By BROE  EERGE L A e e ar o
AR AL b5 R SLShA P RS B39 end the borion
RS e RSB egbho e rie the

G, G 8 HigHEAaRoR Rlce (GO 76r BfpuisfiHupplied to the room
PRERFLR A BSRBGTER ccbbagBREARLE b e, by

ahgd?‘#;ti(ﬁf( %glgf‘ ggs)t %gcti‘ Ctgé raﬁﬁﬁrbﬁ?ﬁ HeH ex@RnSY2LA|, A2 thidGhances the

conf 1 gur uring the node reffigerant Tl ows

deRiRidi & tiBASQPRLiEP BT HEadir QVEHROARE SRl NBuABeraRince the air for
evaporat or affer “passing through the "air heat

r&peRBANGET suppREY It Uth@Srodh QY ARRAiAIRY- during the humidification heating

operation in two steps, i.e., by the adsorption heat exchanger (31, 32) and the adsorption

rotor (95), this enhances the humidification capacity of the air conditioning system.

Industrial Applicability
[0508] As seen from the above description, the present invention is useful for air
conditioning systems for running a refrigeration cycle to cope with indoor latent heat load

and sensible heat load.



13. The air conditioning systemof claim1, wherein
the refrigerant circuit is operable in a node in
whi ch the heat-source side heat exchanger and the
adsor pti on heat exchanger cdd6urrently serve as
evaporators and configured so that during the node
refrigerant flows into theClaims source side heat
exchanger after passing through the adsorption heat

1. Axalrangeitiontiey ¥ysign der amnivn pakfigeratiohdeyclh by adirculating refrigerant
condi tioning systemof claiml1, wherein the

thromgﬁra Qefrfebant | Fifdditt provi®Ae KAl 8 héhtAour@Pdfidd hewhiekbhanger and a
the air heat exchanger and the adsorption heat

SRR AR PR T LRSS yicain it
e B S S SRR R AR B e o

serving as an evaporator. 15. The air conditioning

wheggiBt em of claim 1, wherein the refrigerant circuit
i ncludes first and second adsorption heat exchangers
as théecfrigerant gintuibinchidde abdbe uthizitiongédes headrekchanger an adsorption
refrigerant circuit conprises a first circuit in which

heat Hhhegt psotidaiewih da adeabent oh the xatfarghércof and an air heat exchanger
avari abl e- openi ng expansi on val ve and the air heat

profidsddilo RisEriRhr AR Gulface Bfdof and Rcohfighfednd opkfaélinta mode in
in which the first adsorption heat exchanger,

Whig% %irag{)]!l%ﬁ 8%212{)&9 seﬁ?é? angl %g%?altgreanaq . hOR-s5E%0 @Qletbﬁzét exchanger

excnanger ar arranged 1 n series,

first apd second ci.rcuits. bei connected in parall el
Sorvg PR3 GORIHONE REA Togl in HHEHEARF At JH AuF DBy S a8, cgpaénser and the
claim2, 3 or 4, wherein the refrigerant circuit is
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2. The air concﬁtioning system of claim 1, wherein
the refrigerant circuit is configured to repeatedly alternate between a mode in
which the adsorption heat exchanger serves as an evaporator and a mode in which the
adsorption heat exchanger serves as a condenser,
the refrigerant circuit dehumidifies air in the adsorption action by allowing
moisture in the air to adsorb on the adsorption heat exchanger serving as an evaporator and

humidifies air in the regeneration action by allowing moisture to desorb from the
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3. The air conditioning system of claim 1, wherein
the refrigerant circuit includes first and second adsorption heat exchangers and is

configured to repeatedly alternate between a mode in which the first adsorption heat
exchanger serves as an evaporator and the second adsorption heat exchanger serves as a
condenser and a mode in which the first adsorption heat exchanger serves as a condenser
and the second adsorption heat exchanger serves as an evaporator,

the refrigerant circuit dehumidifies air in the adsorption action by allowing
moisture in the air to adsorb on the adsorption heat exchanger serving as an evaporator and
humidifies air in the regeneration action by allowing moisture to desorb .from the
adsorption heat exchanger serving as a condenser, and

the air conditioning system supplies the air dehumidified or humidified by the

adsorption heat exchanger to the room to cope with latent heat load in the room.

4. The air conditioning system of claim 1, wherein
the refrigerant circuit includes first and second adsorption heat exchangers and is
configured to repeatedly alternate between a mode in which the first adsorption heat
exchanger serves as an evaporator and the second adsorption heat exchanger is in
non-operating condition and a mode in which the second adsorption heat exchanger serves
as an evaporator and the first adsorption heat exchanger is in non-operating condition,
the refrigerant circuit dehumidifies air in the adsorption action by allowing
moisture in the air to adsorb on the adsorption heat exchanger serving as an evaporator and

allows moisture to desorb from the adsorption heat exchanger in non-operating condition
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in the regeneration action by supplying air to the adsorption heat exchanger in non-operating
condition, and

the air conditioning system supplies the air dehumidified by the adsorption heat
exchanger serving as an evaporator or the air humidified by the adsorption heat exchanger

in non-operating condition to the room to cope with latent heat load in the room.

5. The air conditioning system of claim 1, wherein
the refrigerant circuit includes first and second adsorption heat exchangers and is

configured to repeatedly alternate between a mode in which the first adsorption heat
exchanger serves as a condenser and the second adsorption heat exchanger is in
non-operating condition and a mode in which the second adsorption heat exchanger serves
as a condenser and the first adéorption heat exchanger is in non-operating condition,

the refrigerant circuit allows moisture in the air to adsorb on the adsorption heat
exchanger in non-operating condition in the adsorption action and humidifies air in the
regeneration action by allowing moisture to desorb from the adsorption heat exchanger
serving as a condenser, and

the air conditioning system supplies the air dehumidified by the adsorption heat
exchanger in non-operating condition or the air humidified by the adsorption heat

exchanger serving as a condenser to the room to cope with latent heat load in the room.

6. The air conditioning system of claim 2, 3, 4 or 5, switchable between a dehumidification
cooling operation for supplying air cooled by the air heat exchanger and air dehumidified by
the adsorption heat exchanger to the room and a humidification heating operation for
supplying air heated by the air heat exchanger and air humidified by the adsorption heat

exchanger.
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7. The air conditioning system of claim 1, wherein the refrigerant circuit is operable in a
mode in which the heat-source side heat exchanger and the adsorption heat exchanger
concurrently serve as condensers and configured so that during the mode refrigerant flows
into the adsorption heat exchanger serving as a condenser after passing through the heat-

source side heat exchanger.

8. The air conditioning system of claim 1, wherein the refrigerant circuit is operable in a
mode in which the air heat exchanger and the adsorption heat exchanger concurrently serve
as condensers and configured so that during the mode refrigerant flows into the adsorption
heat exchanger serving as a condenser after passing through the air heat exchanger serving

as a condenset.

9. The air conditioning system of claim 1, wherein the refrigerant circuit is  operable in a
mode in which the heat-source side heat exchanger and the adsorption heat exchanger
concurrently serve as condensers and configured so that during the mode refrigerant flows
into the heat-source side heat exchanger after passing through the adsorption heat exchanger

serving as a condenser,

10. The air conditioning system of claim 1, wherein the refrigerant circuit is operable in a
mode in which the air heat exchanger and the adsorption heat exchanger concurrently serve
as condensers and configured so that during the mode refrigerant flows into the air heat
exchanger serving as a condenser after passing through the adsorption heat exchanger serving

as a condenser.

11. The air conditioning system of claim 1, wherein the refrigerant circuit is operable in a

mode in which the heat-source side heat exchanger and the adsorption heat exchanger
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concurrently serve as evaporators and configured so that during the mode refrigerant flows
into the adsorption heat exchanger serving as an evaporator after passing through the heat-

source side heat exchanger.

12. The air conditioning system of claim 1, wherein the refrigerant circuit is operable in a
mode in which the air heat exchanger and the adsorption heat exchanger concurrently serve
as evaporators and configured so that during the mode refrigerant flows into the adsorption
heat exchanger serving as an evaporator after passing through the air heat exchanger

serving as an evaporator.

13. The air conditioning system of claim 1, wherein the refrigerant circuit is  operable in a
mode in which the heat-source side heat exchanger and the adsorption heat exchanger
concurrently serve as evaporators and configured so that during the mode refrigerant flows
into the heat-source side heat exchanger after passing through the adsorption heat exchanger

serving as an evaporator.

14. The air conditioning system of claim 1, wherein the refrigerant circuit is operable in a
mode in which the air heat exchanger and the adsorption heat exchanger concurrently serve
as evaporators and configured so that during the mode refrigerant flows into the air heat
exchanger serving as an evaporator after passing through the adsorption heat exchanger

serving as an evaporator.

15. The air conditioning system of claim 1, wherein
the refrigerant circuit includes first and second adsorption heat exchangers as the
utilization side heat exchangers, and

the refrigerant circuit comprises a first circuit in which the heat-source side heat



151

exchanger, a variable-opening expansion valve and the air heat exchanger are arranged in
series and a second circuit in which the first adsorption heat exchanger, a variable-opening
expansion valve and the second adsorption heat exchanger are arranged in series, the first

and second circuits being connected in parallel with each other.

16. The air conditioning system of claim 2, 3 or 4, wherein the refrigerant circuit is
configured so that the refrigerant evaporation temperature in one of the heat-source side
heat exchanger and the air heat exchanger which serves as an evaporator and the
refrigerant evaporation temperature in the adsorption heat exchanger serving as an

evaporator can be set to have different values.

17. The air conditioning system of claim 2, 3 or 5, wherein the refrigerant circuit is
configured so that the refrigerant condensation temperature in one of the heat-source side
heat exchanger and the air heat exchanger which serves as a condenser and the refrigerant
condensation temperature in the adsorption heat exchanger serving as a condenser can be

set to have different values.

18. The air conditioning system of claim 1, wherein

the air conditioning system includes a heat exchange element for exchanging heat
between a first air and a second air, and

at least one of the first and second airs is air for adsorption or air for regeneration

before passing through the adsorption heat exchanger.

19. The air conditioning system of claim 1, wherein the flow passage for air for adsorption
or air for regeneration passing through the adsorption heat exchanger is provided with a

latent heat handling element for coping with latent heat in the air.



