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1 AIR CONDI TI ONl NG SYSTEM Techni cal Field [0001] This

invention relates to air conditioning systens for

coping with indoor sensible 5 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

panmphl et. The ai r ATRMCONDATIONINGSSERTEM 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
Teehhichl Eeldhg refrigerant through the refrigerant

circuit. Further, the air conditioning system .
[08bapuNTHlk frivestion Retateslomibyond onimegsystems ferf eapirer with indoor sensible

evaporation tenperature in the i ndoor heat exchanger
helgbadartdetedeheapiadt 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
Batkgedwslkedrt n Japanese Unexam ned Patent Publication

No. HO7-265649. The dehumidifier includes two, heat .
[0@02] haAgeirscaditicoper sysem providingagoobing apf debumidifératign of a room is

exchangers dehunmidifies air and the other is, (o
knowyeinethatasdas disoloseryin NOGHEINRB Gremphigt. Kha AiresEdiiogans system

adsorbing noisture is supplied with water cooled 20 qY d
includesal tefrigerapheircuihprosides &vithaheabsRiehy ds 0‘8@?9{9}”” exchariger and a

regenerated is supplied with warm di scharged mqteg. . .
utitizatione sidet indogrethanh grahaagersash s a; Friniggration. cycle by circulating

dehum di fi ed by the above. ratjon into.the room C 1
refripso} hroshdbe ExfEEanaons) Mather AbS e SRR BEUa! dehumidifies

the air conditioning systemdiscl osed in. W03/ 02972
(b GogsaBH B e ESTBPRRT FIRRBEHOR AT BATSHER(R ARy eat exchanger

bl e RSP R AT BH BOREO P4 RoBBI BorRcoet fhe
10hBFIds X depEritigh P srosenela Hemgsrhieb Gubebsery B PHEVided vith
SRS o K et b S AR e AL Unsamined Pn
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.
[0004] - Problems to Be Solved -

As described above, the air conditioning system disclosed in WO003/029728
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
| oner value in order to cope with the |atent heat
| oad. This provides a |arge &i fference between high
and | ow pressures in the refrigeration cycle and
raises the input to the 5 conpressor, which leads to a .
copBl HthedVeh hihe Bfrigefuns BdpordbioR téipatfureinethe iiffoor heat exchanger is
Performance) can be attained. [0005] On the other . _
highéHan haele At ofi the esord e cihe sefifigerant) eypaneagien temperature is set at
Unexam ned Patent Publication No. HO7-265649 supplies
the W@ vabROneddértotdoge el tha tatern ket load. lhis provldesl averge difference
havi ng not nuch |ower tenperature than the room
betivesp Bl b low (réedsarebdat thexefrmegeion ¢yoleThut edisssethetinput to the
dehum difier has a problemthat it can cope with
corhprd@or, Witlekadheed plobh that only arsod]l COPéCogtfinienh@bBerformance)
sensi bl e heat | oad. [0006] The present invention has
carfigeattaimede i n view of the foregoing points and,
therefore, its object is to provide an air )
[0008NdiCni dri ofers yatde thentietoimididier disstosed i Jansnpscofnexamined Patent
i ndoor sensible heat |oad and | atent heat | oad and
Publicatibm Na. HOGR60GH surplies weleosesled by therreoling Bter grp-» cooled water
[0007] Solutions taken in the present inventio re as
havfing Inotvenuchdo®8} temfsratste don (be Gppm éemﬁ?féﬁ%doftg? é}‘ﬁﬁt exchanger.
air conditioning systemfor running a refrigeratiaqgn
Thewfire tby deliunidifier baya petolaredia i can KB BN RF 1atgRlr g load but
circuit (10) provided 20 with a heat-source side heat
carayot bepegeith (ndeyr sensible hieet lord-at i on si de heat exchanger
and supplying air having, passe t,hro.u%h {ﬂtﬁfe f . - d
[0006] | | Thet presens imacniion hask e et WeFofn'i% 'YEpure pomnts and,
with |latent heat | oad and seﬁsj bl e heat | aﬁl in theewithboth (')f
therefore: 1FGPicRbls, totHRVIAR AR B 0] ’t“OB}nlgéé(FtFm(‘fg})“ PAEPRGES

~as the_utilization, side heat, exchanger. sorption
lnc}@@aﬁenésbéqwlaﬁ@@@ad@eé}at%“ﬁlc@%ad ?ﬂdo%}ﬁaa“g%ﬁ\%?t (ﬁgn
adsor bent on the surface thereof and alternately
creates an adsorption 25 action of allow ng noisture

in the ?i r to adsorb on the adsorption heat exchanger
Digelpsurg of thedpyvention o cgeneration action of all ow ng

o5 S5 S A DS APUE gL Srchener

[0(50%]t he Rl SisQutd QenddACES On tAF LRbitioARE A stehh Mobi funning a
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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(10) includes, as a utilization side heat exchanger,
an air heat exchanger (22) for exchangi ng heat
between air and refrigerant in addition to the
adsorpti on heat exchanger (80, 31, 32) and is
configured to operates in a node in which the air heat
exchanger (22) 5 serves as an evaporator and the
[00bgRt -AS 4t hE sslutlen heditectxictoang irst (sBltios ewhasinahe sefrigerant circuit
condenser or a node in which the air heat exchanger
(10?] 2R}1u8ES, VS a astilevati om deides Geataexkhahgerheat air dwar eeelsinger (22) for
eat exchanger (21) serves as an evaporator, and the
exchbifigi6® RettiebRéangais yisd esfrigeraptpini selditidnetoathe atawptinn heat exchanger
passed t hrough the air heat exchanger (22) to the room
(30t 81 C3W endiit bonfiemal ol epeheet inl oAdde m tMhechrtborir Hedt exchanger (22)
[0010] Athird solution is directed to the second _
sers@l astanavapwher end tHelteat-efurdegpidealntat exehenger (21)1s8jves ¢s a condenser
configured to repeatedly alternate between a node in
or whinotie tithevldcls ahgniroheah eathangsr K22 gerves3®, 2 3pndgpyr and the heat
serves as an evaporator and a node in which the =
somcssidphearexkbatger 640 varvgers 3@ yatatog 2nd she giesopditigning system
condenser, dehum difies air in the adsorption action .
supiplies thlelapviiavipgmissaditheuih therpar hgat ex@aag@dgb) torihe tpem to cope with
adsor pti on heat exchanger (30, 31, 32) serving 15 as
seraibleheap madtiwthegpamhuni di fies air in the regeneration
action by allow ng noisture to desorb fromthe . ..
[0048% orApthithsdetian isxditselad & thezgeomiisoluon, whergimipe gefrigerant circuit

condenser, and the air conditioning syst %\gﬁiég plies .
(10 He caphigwed tevrencpicdly dremaienbaivieead BYJE i ﬁ»ﬁt gdgprption heat
heat exchanger (30, 31, 32) to the roomto .cope wth .
exghangstGhedt, 320 s6rehas A SYAGIRIOY @@ﬂlg]mqgefladylpﬁh &9 fmspa)ﬁlon heat

is directed to the second solufion, .wherein.th . .
exchanETr 3l ath 321 PEUF DOIET SERDIAEST fif & 5 Fgserplighgetion by

S GESELAR, hop et Tk S0k ERTLLDMET LB o
o 30505007 A RAESIECD bR g morre
deﬁ@gﬁﬁ@‘é%ﬁﬁfrﬁr@ h%g?%&%ﬁ%@@&@ﬁ 8o 2 ERIAAE, and the air
COI%ngéjnelgi Sgggrﬂgsg%gﬁeszglégagg g&gﬁ%ﬁ%ﬁg@h@?ﬂﬁg}fﬁﬁg@ag%re‘{clls%)rption heat
e

[O(ﬁqg\/i A Hhurfordl (afrgétg& ARd s gblfuhgli v@ieﬂ‘ei}é fhe xjagrigerant circuit
re Action ya?lo

enerati on W ng nol sture to desor

(1(22r 9 Jabe gggts Qﬁ(Ptsg%Hgld?ﬁcgsB 50 NANE S chadrbers? ﬁg)32§,efsvl.b(5}ﬁ'1gured to

s a condenser, I'T conditioning System

rep%ﬂf%ﬁi); Bferh i€ Riwedleh Bl ihi ®Hich 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,
dehumidifies air in the adsorption action by allowing moisture in the air to adsorb on the
adsorption heat exchanger (31, 32) serving as an evaporator and humidifies air in the

regeneration action by allowing moisture to desorb from the adsorption heat exchanger (31,



10

15

20

25

or humdified by the adsorption heat exchanger (31,
32) to the roomto cope with latent heat load in the
room [0012] A fifth solution is directed to the
second solution, wherein thetrefrigerant circuit 5
(10) includes first and second adsorption heat
exchangers (31, 32), is configured to repeatedly -
32)alehergat 8 copdenean ard tedsr condivitindig $ystent supilies theorip delomidified
heat exchanger (31) serves as an evaporator and the
or baadNkdabs tepddsorptibe dicaexchange (31, 32) to shd room to cope with latent
non-operating condition and a node in which the
heas gadnid ttedeompt i on heat exchanger (32) serves as an
evaporator and the first adsorption heat exchanger o
[00A3]L) A $ifthrsohmiondpdiredtechty thomseiond salutivo, Wheérgmi the #¢fegerant circuit
air in the adsorption action by allow ng noisture in
(100 hieclailes fiost aatslosdzond adsarption deapekdnngrsat(3bx dRhnigetontfigured to
(31, 32) serving as an evaporator and allows noisture
reptatedlysdtematd betweehe modoriptwioeh theafirss edbriptenr heajiexchanger (31)
in non-operating condition in the regeneration, action .
serbgs asLqmpdveporgtaaiand the sehendaaisornsion dwathryghanset (i dein pepoperaing
32) in non-operating condition, and the air
corgloteti tich pimeresipswhiehsthp sedoad adrerplpn heelnexehenger 3f)piprves as an
t he adsorption 15 heat exchanger (31, 32) serving.as ...
evaporatotapest sheo firss radserption thenfy ABRREEE 3B 13 Mo naﬂ'é’BF‘%f‘P% rpondition,
heat exchanger (31, 32) in non-operating Go diLionﬁéo b on th
dehyreidifiss min 1 tbopasafptian FHEB MY AHORINS MGHHTF iR et sorb on the
[0013] A sixth solution is directed to th econd.
adsoptinn heat exghangst (31.192) Y iNEGe AR SYaRITRICL AR alf%*) moisture to desorb
i ncludes first and secaon sorption heat changer s .
fropithe agsorptigrshea ﬁwhj‘ag%‘cﬁf =o3%2’0ﬂ51é83%{?%ﬁ §Pn§1‘ Oé%lﬁgﬁ%mgenemon
the first adsor

ol A GP LU Vit Bt Vi A R SRR (e LocBnon-operating
cofic Bredhana candionRnF o e Snice Aeoub e SRR Bae adsorption
e S BI85 (RS A S W e adsorpion
nel BB P bl TR RSS! D40 548 e b
loa%Slalﬁgn- gperating condition in the adsorption action

an

WU difies air in the regeneration action by
(06
ex

3@ O%%&!ﬂ?%@h&g% &R RaS0HR: {0Mm LG A0 SHeRLA At BfRerant circuit
hanger , serving as a condenser, and the

; R S A i , b di f i
ag, IncRRRE and pecond, SO, heat eér"l:‘]%i%bfssg?’ DA baifigured to

re&g{éﬂﬂpgﬁ&ﬂtg BeGORG 1 iHe0h WhRhaht MHsmMddbipied Rt E@anger (31)
serves as a condenser and the second adsorption heat exchanger (32} is in non-operating
condition and a 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,
allows moisture in the air to adsorb on the adsorption heat exchanger (31, 32) 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 (31, 32) serving

as a condenser, and the air conditioning system supplies the air dehumidified by the
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adsor pti on heat exchanger (31, 32) serving as a
condenser to the roomto cope wwth latent heat | oad
in the room [0014] A seventh solution is directed to
the third, fourth, fifth or %ixth solution, wherein 5
the air conditioning systemis swtchable between a

dehum di fication cooling operation far. supplyi ai. |
adarsicachesy exdhangsr (3he) e R¥hapRaing %Oz@twr&ﬁ? ir Belmiidified by the

dehum dified by the adsorption h%gt excq%p er (30 h latent
adpcaDeat SxTHBES Gl TGO AR P HERET S URGAPT Eobe with laen

operation for supplying air heated by the air heat
heatleadindgles ro08D) and air hunidified by the adsorption

(06Tt &SR aden e i it 05 BB St AR Spion, wheren
b e RIBE PE<gR U et R & T 51atigh chhng lbrarion for
SUpRURE A9 HLPHEE o TER SIFOIReL (8) 0 ot R uah B the Bsorpion
hee SRR antr Sahitr Ak a0, Pl Ykl obracion for
ol i el T S Red kol BBR B ha Pl A BRADY B8 adsorpion
eGSR SOk ol ce i do heat exchanger (21)  Ser ves

oFupr EETERS Siflon 5 ckRE P BECRMIAT e RN RMacrant cireui

(1 g@?ﬁ\ggsgé%l& e%é'stt )seaﬁ{d;/ %]dégrapéiﬂﬁ haht &%ﬂﬁggﬁt @1, 8F) &' daid utilization

roug sorption t exchanger

sic\%ﬁf&ﬁt é;’;éc)rr]ng?%e?sé %Ld;% tc@ﬁ% %.g&? RARASE an bPefalibn :irpﬂfﬁlcth@ ﬁ%@ and second

and |l atent heat load in 2

, [ At LRy | Rl 28 CLEGvhporkid® while th
adé(lﬁgﬁéglﬁotgggf u%?%%],gef\%h?r’gi Ezf%@:@%g%ﬁ g%?glnta cir ch lt%r (10‘)N re e

hS I ht arddatiénsbebneeBpéai®de which th
m%ﬁ“ﬁﬁ?iﬂg%Eggf%?g?%g§§%§3%¥€%aaeat e;changerp(gl) waen e

firseInieR AR ARoDYBR BEALRENMREBE 329 aRAHaRESRE W dsancdidartiser while
exchanger (32 serves as a condenser and a node in

thiikghotRe sfdeltisht adsanRiri(DN feak aex6Rengentof, 3y thenivesnditioning
25 as a condenser and the second adsorption heat

sySeaNangREs 4i3 Bivibe pYesd dsoagh theadesrption heatckabbarigeli (3182) serving
air in the adsorption action by allow ng noisture in

astiiﬁeﬁégforatt@r afl3ar haviil bhsed ali®ogiptihcoaddveptiore ket amglanger (31, 32)
(31, 32) serving as an evaporator and humdifies air .

sebing Bea Gohdgesanahé aronaat capr voigh sdrisibé hept hurdsandrletetioheat load in
desorb fromthe adsorpti on heat exchanger (31,

the room.

[0016] A ninth solution is directed to the eighth solution, wherein the refrigerant circuit

(10) is 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,

dehumidifies air in the adsorption action by allowing moisture in the air to adsorb on the

adsorption heat exchanger (31, 32) serving as an evaporator and humidifies air in the
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32) serving as a condenser. [0017] A tenth solution is
directed to the eighth solution, wherein the
refrigerant circuit (10) is configured to repeatedly
alternate between a node in &hich the first adsorption
heat 5 exchanger (31) serves as an evaporator and the
second adsorption heat exchanger (32) is in
regeffrati@eidaionty atlondhd moisnaath desoridfomrthevadsobptidneheseemhahger (31,
adsor pti on heat exchanger (32) serves as an
32pscpviag at acomizdsdérhe first adsorption heat exchanger
(31) is in non-operating condition, dehumdifies air
[0G17] t he tadls eslptibwis diedciednohle elghtvdohgiom ivbtrsiretherefriperant circuit
air to adsorb on the adsorption heat exchanger (31,
(1823 cadigutaigo aspeatedbvalporand betwaera alodews whihrtbé Ststindsormion heat
desorb fromthe adsorption heat exchanger (31, 32) in
excimngam(dh pdervey as endiafooator aml thkecaced ederpticroeat etdhangdyy32) is in
supplying air to the adsorption heat exchanger (31,
nogperating nomditpre pad i myodeandvticothe §6001d8 pdsanptaineheah ekchanger (32)
solution is directed to the eighth solution, wherein _
servheay ef cvgeratnt and ihrecfirst adskoptidnshesd skehpnger (3 is in non-operating
repeatedly alternate between a node in which the first |
condjtiomisdphpmidifieh eint inethe Hapgretion 3eyors &y \adlowirg moisture in the air to
condenser and the second adsorption heat exchanger
adgegb)on; the| adsprotion Fenrtaexohgnges fdi+ 3Dnseaviae sndevaparaipy sl allows
t he second adsorption  heat exchanger (32). serves as a _ .
majgprensissorh ftpm the adserption hers epehapact{dds 3p mapyerrating fondition
. is in non-operating condition, allows nojsture in tf}’e .
in ghe regenesaticsy prtion WhapiERe piri torfhh adsorrian: heat gaFhanger (31, 32) in
32) in non-gQperating condition in the adsorption
noﬁ‘@PPI@Hn&ﬁ‘EP%‘U?‘?H-di fies air 20 in the regeneration

005 RS BT LS 0 S5RA8 e e rrgcr
SRR cobSEES) SRS ) B B, e e e
s e LSRR D45 RIS 0 HBRLE RTLNESI i o e
xBTS A B RURA BP0 B MRS ogpormie
el A S AL 4 BR b  lper c

noé%%)ﬁlialf’lg% cl%gurilgflo?g gﬁé\aﬁ‘;" tng&gkﬂgé’]?r?rthe [agol%olidﬁrﬁ 1y {hgﬁzﬁ?t}rption heat

rst, second or el

SR P S S R S il B
in the regeneration action by allowing moisture to desorb from the adsorption heat
exchanger (31, 32) serving as a condenser.

[0019] A twelfth solution is directed to the ninth, tenth or eleventh solution, wherein the
air conditioning system is switchable between a dehumidification cooling operation for
supplying air having passed through the adsorption heat exchanger (31, 32) serving as an
evaporator to the room and a humidification heating operation for supplying air having

passed through the adsorption heat exchanger (31, 32) serving as a condenser.

[0020] A thirteenth solution is directed to the first, second or eighth solution, wherein
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exchanger (21) and the adsorption heat exchanger (30,
31, 32) concurrently serve as condensers and
configured so that during the node refrigerant flows
into the adsorption heat exthanger (30, 31, 32)
serving as a condenser after passing through the
heat -source 5 side heat exchanger (21). [0021] A
thef @i gegmnt dircat| (10) a5 opsrablier #ct edodeo int Ivehige i dieat-source side heat
solution, wherein the refrigerant circuit (10) is
exdhpﬁegeat([ze) iand aheradsorptiomhiathexchengsr r(30e3l. 3Xcpensyeently serve as
(22) and the adsorption heat exchanger (30, 31, 32)
cordlenemy ahtonfignesdve st donue Heemedea refrigerant @W%@ﬁt@ ¢he adsorption
that during the node refrigerant flows into the
heza @z dlizmieo{30h 3kt 3B)xehamges a c80Jensdr, afB2 passingy thagnaiisthg heat-source
10 condenser after passing through the air heat
sidekedtamgeng¢i2)).servi ng as a condenser. [0022] A
fifteenth solution is directed to the first, second or
(062 ht fewlashihoslutisneis alimcteddo theetecpugk ﬁ@ntwrb.wlaemm tquot)fngerant
is operable in a node in which the heat-source si
cirfaatl0p xcopenade in 4 pwde dp avhicheths @irdiegt Whﬁlﬁ%ﬂ@ﬁ@ﬁéﬁ@ agsorption
(30, 31, 32) concurrently serve as condensers_and
heat snehiageer@0sH, t3ﬁh§01@9ffﬁlﬁé’ TEREE FHQB %FIES@Q@F%@ELFF%%‘hat during
into the heat-source side heat 15 exchan
thepmeds mefrigeranuaws freio be af prptin hedexehaos n@é’ ieéﬂ %eI"mg as a
32) serving as a condenser. [0023] _A.sixteenth
congdshesriafipr passige trerghitbe sirhat %*él%%&f &3 a‘iWB’ﬁ 25 RireResTHeT-
t he refrlgerant, ci.rcuit (10 s_oper .
(O oA s Sah sofan HoSsieaarty B35 Er e et SYTTG pherein the

oot iong (URis Sep e PrEh TN iS5 e exchanger
(ZQef il ﬁgr%@m@gﬁg%h@g ?éﬂ? leggghpg:)ﬁﬁg? %ehrvé %g):ondensers and
co@tgﬁmgcﬁtsslg?t hgﬁtﬁgﬁg )%ﬁ‘h {ééfil%%rﬁg 18]10w%| 18‘?10 Irﬂ)sfé ?tgsétu%g side heat
exf@piatiaiy eraagsgfgﬁoag?%)tﬁ? GBI RSIA] SnaRELS) B, Herving as

aan&p t he heat-source side heat exchanger (21) and
Pﬂ% ﬁﬂéorptlon heat exchanger (30, 31, 32)

[0@3? U%Lsr%ﬂ%%r}ﬁe &uiGn 35 dﬁ'?ctgal ?tpﬁ{ea g ﬁd Qaqtl&ﬁ) n\%ﬁ&é’iﬁeﬁﬁe $€frigerant

he node re rngerant OVVSIHO

cirRfP gﬁ)ﬁ L 8Eeral|ti\g & a %&c{%ﬁﬂgﬁﬁﬁ 3 gmlsﬂeat 320hafBE V(2 P ParRbthe r31dsorpt1on

evapora ter passing t heat -source sid

heﬁee%ghﬁfg 98] 3(2§ %%ncu%ehg%élze ANcdidaideaeMdtonabrtel @8 that during
I's direc to the second sol ution, wherein the

thd ffok g@ﬁ'i%@fant flows into the air heat exchanger (22) serving as a condenser after
passing through the adsorption heat exchanger (30, 31, 32) serving as a condenser.

[0024] A seventeenth solution is directed to the first, second or eighth solution, wherein
the refrigerant circuit (10) is operable in a mode in which the heat-source side heat
exchanger (21) and the adsorption heat exchanger (30, 31, 32) concurrently serve as
evaporators and configured so that during the mode refrigerant flows into the adsorption

heat exchanger (30, 31, 32) serving as an evaporator after passing through the heat-source

side heat exchanger (21).
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circuit (10) is operable in a node in which the air
heat exchanger (22) and the adsorption heat exchanger
(30, 31, 32) concurrently serve as evaporators and
configured so that during the node refrigerant flows
into the adsorption heat exchanger (30, 31, 32)
serving 5 as an evaporator after passing through the
[0026] heatighteehnghtiond? Yirsaed tonde ascamd seliaijpar wherin the refrigerant
[0026] A nineteenth solution is directed to the first,
cirescdgl inopeeatgd itha smldetih ovhichwiheraid Ireat exwhangdri(22)earainthe adsorption
circuit (10) is operable in a node in which the
hedteatchamger ¢30,s3He3Beatncuerchangee af 2Wpparathrs led configured so that
adsor pti on heat exchanger (30, 31, 32) concurrently
duszg the mede efagwantibves atdthecadsorgtior Hea exclraged{30i 8l 32) serving
the node refrigerant flows into the heat-source 10
as &i ehephsear adtec hamgerhioRgh thefashcapeabnger (F)oeaying dsem evaporator,
adsor pti on heat exchanger (30, 31, 32) serving as an
[0026 5 p o airteenflogdTtionAistdaksateddo fthes Btstitseornd er eizhthcroltionowherein
the second solution, wherein the refrigerant circuit
the( nedij ggrentopiecudtb ()i in ererablie in @ wode Hntwkichjthe Heatsource side heat
exchan (22) and the adsorption heat exchanger (30,
exchne2i3 1 omd e cisoplise ol a¥chaneqioRilt Gi s 3hdoncurrently serve as
configured so that 15 during the node refrjgerant
evapoEAkRrsi anel sopfigurgd so faddueRg %bfn@eﬁe [Angerarl §owyina thepheat-source
evaporator after passing throu h the adsorption heat
sidg heptprgaangen (21) fter passingethnqugl thesadsqrrticadisanexsnanger (30, 31, 32)
[0028] A twenty-first solution is dlrected to the
SCIYRE AT A SYFRAHBNh, wherein the refrlgerant circuit (10)

| udes first and second rpti on, heat exchange
l‘"’(ﬁﬁ géwe%%eth selugen iy gf»‘ffta(ﬁ corchrd, el&&eema‘ﬁlgfé? “the gefrigerant

mr%tﬁs‘i 10538 GRRFRE s e i e&”@q’aﬁ%fwéaéériéé%m& adsorption
hedi et Yo" ?gswépgﬁé%ge%f%%@g hd? Céfﬁﬁg‘é{ed s0 that

duxﬁlgé; e &% earﬁg'égrer%% fl)ows ént\\égi)? %%ﬁa%aﬁ oeﬁcé rqsnlt%ar @92 nsllng A an evaporator
aﬁ?r%sqné Ah:z)u ehnt e b sor%st?on%e%t e&% #5(9 gil hftﬁ &e YT ha%gjg e[vaporator

e ar ange seriles,

0681 A S FORSE AL B
c1r£1h* {1‘5& élgc:gl#{ets c?ir%éagﬁ{s@%%%%%%’ggﬂPff}éﬁ‘&r%el‘gfngers (ﬂf“‘ 321) as the utilization
sidk b4t &%ﬁeﬁ%&rsé Eﬁg{)%%ﬁ'fﬁ@raﬁl EEP&ﬁ@(tl?Eﬁsrh (5:9 ﬁ%r&fcntc'aﬁ (11) in which

heat - sou eat “exchanger he air

theeﬁ%%h SNFEL sili@Blat Wb fdhoBr (Sﬁ'j Ve Parfibl e Abp AP g@ﬁs%n e Ym and the
refrigerant evaporatlon eénperature in the adsorption

airlRat exchanger (22) are arranged in series and a second circuit (12) in which the first

adsorption heat exchanger (31), a variable-opening expansion valve (42) and the second

adsorption heat exchanger (32) are arranged in series, the first and second circuits being

connected in parallel with each other.

[0029] A twenty-second solution is directed to the third, fourth or fifth 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



20

25

exchanger (30, 31, 32) serving as an evaporator can be
set to have different values. [0030] A twenty-third
solution is directed to the third, fourth or sixth
solution, wherein the refri®erant circuit (10) is
configured so that the refrigerant condensation
tenperature in 5 one of the heat-source side heat
seresscRangsapgraty aaddhd fedrigdirant keagorakohemperatr2 21) thehadshrption heat
serves as a condenser and the refrigerant condensati on
exchemgee (30, 31 £33 netvig: @dmavpporator hanbe se¢ xchevegielfere@ovalgs,
32) serving as a condenser can be set to have
[008D f ex enénty-alitde solufi@0B Wirebtet! we rthey thirdy favinthswy] sistth ealution, wherein
directed to the first solution, wherein the air _
theaefigietanociragt @93 iseonfigakd de thaa theaafri geranh aonglensstiomdernperature in
(90) for exchanging heat between a 10 first air and a )
onss ef dredhatsouran didet hdab asthanger @) aheé the pigtheahexchengmd22) which
airs is air for adsorption or air for regeneration .
serpesf aracqaiensengnd itheoxefihgerins candanspidnolemiperatvre e fgnafsprption heat
(30, 31, 32). [0032] Atwenty-fifth solution is
exalienger (34 3032 )rerving ax2 ewidensenean bk i ave Wifarpayalues.
passage for air for adsorption or air_for . X )
lﬂﬂsébenéertavtemyhfopahssqignqmrmm‘gwcneﬁetc’a@lseorfmti splutiemyt wherein the air
exchanger (30, 31, 32) is provided wth a | atent heat
conslatiriling gy stane studes 9icati xehangsicigment ()1 fax exphapging heajdetween a
in the air. [0033] - Behaviors _In the first, saolutiqn, .
first s apd popepadain ard pidgast ope of the firgtigad spoond gig is 3 HHAT Rgsorption or
.systemis, provided,wth a heat-source side heat
air G IREGER IO PEIOTE ARESHERTONED the AR BHER el SYhERERAABe: 32)

[00;%{; :}g {t’@er%?%gtrlgoﬁ#gﬁr i? wrs(?tleélggﬁea{rgo hiﬂ%{nﬁ r@rg%/}egneglevﬁgvp passage
forgC gggg’?éiog‘?%@i‘g or r%éégr%ﬁay %J#lrsljélég&rlo%gh B-leﬁa@g%%ﬁt?? Bnﬁat exchanger
(3({: gﬂ H ﬁg,g%&&@g ﬁ{lﬂ'&i lai%’i’t p%%%&ﬁeg%éhl(sﬂﬁgg %cﬁ)ﬁx‘?go lwbl"thefatent heat

. ﬁgeci fically, when an adsorption action of allow ng
WSt ure in" the air to adsorb on the adsorbent in the
orpt bon. heat exchanger (30, 31, 32) takes place,
m@ﬁg aiqgjfdllagloasehum dified. On the other hand, when a
regen ' {iop .o i 004 Sit : aly tem i
fr onnihe el Sofflohy ek BT o i 55 CAARETBsystem is

prc%vﬁ@e’d \ﬁﬂ'h a g%%}-s%ﬁl%%%ic@l 126 xch%ﬁer ;)12 él:h& a%ﬂhgﬁd}f 4k Rt exchanger.

e desor nol sture. e I'tioning system

FufthfiS ut fe '%ér&ﬁrc?x.‘chf?fhwf% Gvildd Wé%l%lkiggigw d Bhukd186 08 Asorption

rough{t refrigera Ircult suppl i es’ the

hedt dxcdhoBRAV3093 P &4 il AUl Gedt tdkbh#REIsOThS a#GaB8AS through
exchanger or exchangers to the roomto

the adsorption heat exchanger (30, 31, 32) is controlled in absolute humidity by contact

with the adsorbent therein. Specifically, when an adsorption action of allowing moisture in

the air to adsorb on the adsorbent in the adsorption heat exchanger (30, 31, 32) takes place,

the air is dehumidified. On the other hand, when a regeneration action of allowing moisture

to desorb from the adsorbent in the adsorption heat exchanger (30, 31, 32) takes place, the

air is humidified by the desorbed moisture. The air conditioning system runs a refrigeration

cycle by circulating refrigerant through the refrigerant circuit (10) and supplies the air
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cope with sensible heat |oad and | atent heat load in
the room [0034] In the second solution, both the
adsor pti on heat exchanger (30, 31, 32) and an air
heat exchanger (22) are provigded as the utilization
si de heat exchangers in the refrigerant 5 circuit
(10). The air passing through the air heat exchanger
hav{i@2pass&d donighotheadtilizatiore ride habtue:ehbygedn eatexelapigarsgte the room to
with the refrigerant. Specifically, when the
copeefith gasidktheaclond and latgpehent &mdiin the nvodtle i n whi ch the
air heat exchanger (22) serves as an evaporator, the _
[00a4) il theoeted soltizm, bbth theddsbggioaheatcixcbanges (39pdt.at2d end an air
in a node in which the air heat exchanger (22) serves
heah sxchangerd @R ae, providedny thesitiigatiandsidaheat #xghangers in the refrigerant
condi tioning systemof this 10 sol ution supplies the )
ciraitr (H)olTe eir bassingdthogughhéheaiair heatt exchargengdR) (i92gontrolled in
and thereby copes w th sensible heat |oad in the .
tempecimre[ HOBE)t exchange whthr theswsifiigaram, Speifendlys Whemi te refrigerant
the adsorption heat exchanger (30, 31, 32) serves as
cireuit apeegdesriataonodaio whighthe aimheahehangrs (2$e7ves poap seprator, the
_exchanger (30, 31, 32) serves as a condenser ail,e .
air rlweakegdwleal ther iefigseant | Gircpite ORBIAISS ot e Which the air heat
exchanger (30, 31, 15 32? servi n% as an_evaﬁprator, £ thi
exohangsr (2B serves e 2 apndepsasthaginip deded  Bigghr sadipagienygtem of this

by the _adsorbent and _ the_ heat of_ adsorption_produced
solufien spplisteths @gsopled s heged Qﬁgﬁ By head éxcﬁg?ﬁ (&g} %ﬁ? eKeRy copes
e other hand, in the adsorption heat exchanger (30,

th

with pensile hegt doady therogm. condenser, noisture is desorbed
fromthe adsorpent heated by, the refrigerant and th

10035 o o SadspBeane + Bt frevhisaPb AT EodRl PR 1 31 32

i e Bl iR B R bk . 1.
seriy, S sOHdgh T @ ORI T RGRGEy PLUB AL RO [ eheaEg; 0. 31

load in th 0036].1Qp the f t '
52| s 5o SA HERE LRs P BE eBhah Rpoees v

o R B 05 550D, LR P S 8 ke by
i ELEAPEHERE P 1 A L Bl 1300 i

coﬁd%n#?i 8{615:2\5\'? Slgfdeégr%e&iﬁo?ﬁ R A4SHEAN hARAOEP e beﬂgﬁignt and the

exc ahger serves as an evaporator and

moPt iR deSEHYE FrodS 1 &RO Htsﬁralpﬁﬁgd f fRAGr Eﬁ‘ssifi@i Bbref6ugh. The air

one 11 serves as a condense and t he ot her sServes as
cotMiGHAP R @LArof thit INRiRISHPRES BR AL Abhumidified or humidified by the

adsorption heat exchanger (30, 31, 32) to the room and thereby copes with latent heat load
in the room.

[0036] 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)

serves as an evaporator and the other serves as a condenser and a mode in which the one
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exchanger (31, 32) serving as an evaporator, noisture
in the air passing therethrough is adsorbed by the
adsorbent and the heat of adsorption produced during
the adsorption is taken by1tlhe refrigerant. On the
ot her hand, in the adsorption heat exchanger (31, 32)
5 serving as a condenser, noisture is desorbed from
sericheasad sonbantr aadtibe dohert deeveseds agervapdaratoanth thee adsorption heat
noi sture desorbed fromthe adsorbent is applied to the
exchinfeep §315i32) stivimgeahaw agiporatéi mdisnre ishia aithpasaing therethrough is
havi ng passed through the adsorption heat exchanger
ads¢Dtd b32he sdsorbary andstha heatvafpotsatptioni goduepd Idusidg e adaerption is
room dehumdified air continuously flows into the -
takerobmtha\hefnigetant. In tlieavibey hpads sedbe ladeargtion heat exchanger (31, 32)
adsor pti on heat exchanger (31, 32) serving 10 as a )
serdogdeasendénsers oppdtimeds desorbersl roorthe hdsorkiing healedipy the refrigerant
continuously flows into the room [00371 In the fifth
andsthk undiomre desbitedtframigos pdsodhenhisappdied Ha e air Passngmiigreshrough.
second adsorption heat exchanger (32) are provided as )
Furtltee, whdnl the airiheving ipdsset dapugxibh adepepiion keat eechanger (31, 32) serving
refrigerant circuit (10). The refrigerant circuit (10).
as {mh evariosatgiolsusupphed épdba ey dahuaridifiedir gratippeusia flgpgento the
in which one of the first and second adsorpti on heat .
roogy SHaavyibe gir(lgyingampsedghmmel die adsomiiog\hsplorataecahtl. the serving
other is in non-operatin con?%ihon and a de i.n
as gpAngdpnset ifesupplirelto 4l spem. Bumygdified; aip e?r&tn&Pu%%OWﬁ antg the room.
.S in non-operating condition. In the adsorption heat
19085k ndmger B sobsiphs & 01 P RO bt P aIRE 1 et & second
assi t her et i §,.adsor

adsGERGR Bk e ek 6 Pk DB S%%B? i“BHZ%’PBd’?f%gbe%g séﬁ?ﬂﬁﬁgm in the
e R o U S S s
ey S SR R BB SR o1
serpfiom ety st op A pitel b fon ferft R iciion and & mode in which

al r°having passe

thet gtilgru gebrv%sh %s agls Q\anpito{éa (pru %%ﬂ&é% )8?% ai? Qh‘iglr Irlcgrgé"npergtﬁ')g ﬁgﬁ&ﬂi&g In the

as an evapor at or S
oA e 5 AU S P A0 o s
thel} @it B8 btne ibrichy BANRENRKRL! MAGRAD crbted Ruring the
ads%{p‘ﬁ‘% ik g};fskgrrl %P ?%én [%gg%etrgxgggﬁ]thé ch%fé]ge:llr)ﬁii, Xt the 2A53HpHS D heA exchanger

I'rst a anger and a second-

(31293 riﬂtdoﬂfbﬁggd?%lé%ﬁhﬁﬁge&hfcﬁ% [Pl YrhdRA rd@Rigbf, moisture is

utifizatio heat exchangers ' in the 12 refrigerant

desbtte@Ytdm (tGldsorbBR if @bfith@k i he Girfabdihg (hbRthrbigh. Fusther, when the
sol ution repeatedly alternates

air having passed through the adsorption heat exchanger (31, 32) serving as an evaporator
is supplied to the room, dehumidified air continuously flows into the room. When the air
having passed through the adsorption heat exchanger (31, 32) in non-operating condition is
supplied to the room, humidified air continuously flows into the room.

[0038] In the sixth solution, a first adsorption heat exchanger (31) and a second

adsorption heat exchanger (32) are provided as the utilization side heat exchangers in the
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between a node in which one of the first and second
adsor pti on heat exchangers (31, 32) serves as a
condenser and the other is in non-operating condition
and a node in which the othgr serves as a condenser
and the one is in non-operating condition. In the
adsorption 5 heat exchanger (31, 32) in non-operatin
refrip@Rgt Ciroult (d0)CTh Seffigpiahi eitcuii (19)rio thisfsolugien axpeatediy aliernates
adsor bent adsorbs noisture in the air passing
beth @l £idoae igvhicBrorehef the Fiest ahdisetonid mdsdrptionabiesd epehapgers (31, 32)
heat exchanger (31, 32) serving as a condenser, . )
servi®ias htbaddrSerdeglahbethef isimnbhepertisg cheditiomand aaady in fdich the
refrigerant and the noisture desorbed fromthe :
oth@dserdsenta cendeasplanédhd ond freinanan-gresatinggcondisioas i Higgdisorption
Further, when the air having passed through the 10 )
hea@gsdapgdrqA1,32)tin exofvpegEng cBditigR Whitdr igisppplied with no refrigerant,
condenser is supplied to the room humdified ajr .
the cndrbent aidsdrps fricostarei intthe ain@asstegriheviquethOmihe ohers hgd, in the
passed through the adsorption heat exchanger,&é}, %g% ih
adsbrptioarheapechangey (Hodd) séromgias astpgrnel MYsUFRisrdsapRped trom the
dehum dified air continuously flows into. the rogﬁl bent i
adsp@BOhedted thyethseredngdrarg oingt fhenmotsiae esordeh JTQm JHE fgsorbent 1s
system can be switched between a 15 dehum dification gh the
apptied|th rthe el asting thezgthrongih e Whan B Aehiing, passed throu
operation. [0040] In the eighth solution, .only {he
adsorption heis creghangar K3kt 3Bk 8eaMgeds #30NIERHT é“fg%léegiohod the room,
adsor pti on heat exchanger (32) rovi.ded .in the
hum'eﬁﬁwgélr aemtinsiopelyitowstio the ogpn GB\R%? B ?‘a‘é‘PE ppisgd through the

utilization side heat _exchangers.provided i.n the
st CEEELAL. (070)7 APRUPTRIGE L e b ppHTed to the room,

adsor pti on heat erq&an ers%é31, 32). Wen the
delruanid et ROnE PP % %‘ﬁn‘gﬁn&} 'S8 n a node in which the
(080T Gt poverit, A GITD ey et randifip g ST ° bt itched betveen o

dsorpti.on heat h 31, ..32). | - th
doaR g bBHon SR TAT 457 MR AGchheRSROSRERARY, | Re

t.i [ t ak by t i t
10805 o1 5t ik, STt e e Bt JFrpUOEHEA! cxchndcRq31) and the
¢ humi di £ . . . - 0

se BBt Rin bt RPHTp R G B Mo RRe AR kgHent RURI(10). In other

hand,
en.the r.efriger [ ' o it Rircuit (10) ai
s O BE AL PREAEhe AP RRE R0 o Desgipaut it 10 e

ﬁra(slagl ; Cg@n%%e%gglﬁjgaggbﬁteﬁéﬁan:ggrfsqgf,qﬁ.eﬂfh@ﬁ @Y defiferant circuit operates

rigerant and the noisture

in dae%ordgeﬂlgﬁﬁm%lg Szhd@?ﬁgfﬂ%tat eRclARRr €, 130) tsBRefiak an evaporator,

passing adsor pti on heat exchanger (31,

magure Inb & RLSAE BibAgh IRAIsGPGHRAGRTexidhee3B), 32) is adsorbed by

the adsorbent and the heat of adsorption produced during the adsorption is taken by the
refrigerant. In the adsorption heat exchanger (31, 32) serving as an evaporator,
dehumidification and cooling of the air passing therethrough take place. On the other hand,
when the refrigerant circuit operates in a mode in which the adsorption heat exchanger (31,
32) serves 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
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serving as a condenser, humdification and heating of

the air passing therethrough take place. The air

condi tioning systemof this solution supplies the air
subjected to dehum dificatqygn and cooling or the air
subjected to humdification and heating by the 5

adsor pti on heat exchanger (31, 32) to the room and

b, it nskhlIg theadsorfteacheanskchaigeni31, 32)
tmogglgpﬁel %dasl f ﬁﬁt}#‘et {kggﬁééf 04?] pl n the nfﬂnt h sol uti ongjff {

ser\;i%te of §fdohasl@nthuplidBidhdod 4R) heaRgadfedk ivpiseingathesthrough take
between a node i n which one of the first and second

pladSHP LI ORAGRINIRE CHARGET ST €, sobijons etpslivs atheanir subjected to
evaporator and the other serves as a condenser and a
dehIREBRER NN ddMB g QFEhE @AY afbj@sedatol Buradifieis s randrictatihg by the
ot her serves as an evaporator. Further, when the air
adsOdUbA GeRaTSRMget (B108Nt e résls and theaebyhapes evithitanigeensible heat
(31, 32) serving as an evaporator is supplied to the
load S atehhBealdadShlicaobad to dehum dification and
cooling continuously flows into the room Wen the
[003i] Bawiendnpassarbnt feongiperde cadsio (H)irepeatesliyt alternates between a
exchanger (31, 32) serving as a condenser is supplied
mol®id WEich 088 T thadira andsedijnd cidestption heatiesiitfangers (3l 33hsprves as an
heating 15 continuously flows into the room [0042]
evapBratdiemtiahé bileoketveons a chedensdranger enotle o mdudht the xgy serves as a
repeatedly alternates between a node in which one of
coridbsef iand tthanthes eeoves adsoeyrpomtoth darthey cvhengde sei Baving passed
32) serves as an evaporator and the other is in .
thréuph-thp edsiptivg Iwan didhanger 43t 1) woieng a5 apiveRomins ipsupplied to the
serves as an evaporator and the one is in _ :
roongnhogie sajeciel toddhuniidification andecoalisg epRtingAUHE Alowsdnto the room.
exchanger (31, 32) serving as an evaporator, noi hl;re.
When théeirdiavingapsssagthrdughetht pdipgptiansheah g3ehapesr - 3 SEIvIng as a
adsorbent and the heat of adsorption_produced._duri ngn heati
cortdamseadis osupplierh th sthet mioen By nsupiested glor Apmudifigatiopeand heating
ot her hand, in the adsorption heat exchanger (31, 32)
coritimuongdn llope inge thegog®ndi t i on which is supplied with no

refrigerant, noisture is desorbed from the adsorbent
[0043] c dntthe tenth pelution the Fefﬁgggxptr@rcpﬁ éil@)( Wp%ﬁﬁﬂy aéwﬁs rb’etWE:e:n a

oA i S B b aT S e 1 SOERRFRREP 2 b asan
e S e M BT (SUEASELES ' B in i e ot
vy ot S5 S SE PR, PP i Fgyon e
exchanger (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 (31, 32) in
non-operating condition which is supplied with no refrigerant, moisture is desorbed from
the adsorbent in contact with the air passing therethrough. Further, when the air having
passed through the adsorption heat exchanger (31, 32) serving as an evaporator is supplied

to the room, the air subjected to dehumidification and cooling continuously flows into the

room.
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a node in which one of the first and second adsorption
heat exchangers (31, 32) serves as a condenser and
the other is in non-operating condition and a node in
whi ch the other serves as1# condenser and the one is
I n non-operating condition. In the adsorption heat
exchanger 5 (31, 32) in non-operating condition which
(0043 SHPDkicRScihisdlution! #E réfiigerant cirdulte 18)dspededly alternates between
adsorbs noisture in the air passing therethrough. On
a mbkeinOliieh oh@dtthe iffsttah@ sedad apddrpivriteat exchandean@dr 33)3erves as a
32) serving as a condenser, noisture is desorbed from
contiiReP@lfiohb ether hdatmed-opbytihf eondifier gyl ambdainowhikk the other serves
moi sture desorbed fromthe adsorbent is applied to the
as ddnde@s shd1he tone i etrhicmgeratifigraohdition inghe adworption heat exchanger
havi ng passed through the adsorption heat 10 exchanger
(31{ 33), in3Rn-sEoratinzgcantitioncwhidbis enpplied swigp b edftigeranhghe adsorbent
room the air subjected to humdification and heatin
adsodstraistotesinythé hiopsssing thetetheougho Mn theothe] hans!, iththe adsorption heat
twel fth solution, the air conditioning systemcan be
exchmgee (B3] 3Dpsareiop asa cdedrmerdinoistere iodesetsH ifrogn Bsadaerben heated
and a hum dification heating operation. [0045] In_the ,
by the rdfegertit swl the owistarhedeserbed demmarthe @dsasbent i gipplied to the air
operable in a node in which 15 the heat-source side ,
paskiegtthentauge Fufthar vehea thicainayng hressd Hbrpueh Kbh aAsuption heat
(30, 31, 32) concurrently serve as condensers Duriﬂ% 4
exchhiigsr ((BHe32)t seving pF jageondenser i supHed &) thenrasmyihe gl subjected to
refrigerant circuit (10) passes through the
hurhislification ped hedting cartinuoasly Hlamgdprtothasoolhd then fl ows
into the adsorption heat exchanger (30, 31, 32).
(0044} viTn gherswelfth srbnirsethe %quﬂqn%éxstm%fcare §g Switched betoreen &
refrigerant condenses in the he tnsoHrce si de . .heat
detawrifificgiion gopling QperatippandyBymiLicatisn heig Apeeliof,  he -
adsorptjon heat exchanger (30, 31, 32).. [0046]. |In . .
100G, It Hridemth FolRtion B FF PigRk srbitas pREiRpie g @ modf in which

eSSBS bl Db e B B SBRGE co. 31 3
cofBEHE) Bt AR, O oroveh
oEab LA RRRSER AP S DS g o g e
R A AR G031 P BRI e o
ot o RN 42 Pl ScREB il in e i
COIE%%‘F?%&%%%@F% P%Q,%g%a‘é}g?@gf’? B fmde i nowhi ch the

[0046] In the fourteenth 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 condensers. During this mode, the refrigerant circulating through the refrigerant
circuit (10) passes through the air heat exchanger (22) serving as a condenser and then
flows into the adsorption heat exchanger (30, 31, 32) serving as a condenser. Further, part

of the refrigerant condenses in the air heat exchanger (22) and the remainder condenses in

the adsorption heat exchanger (30, 31, 32).
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heat - source side heat exchanger (21) and the
adsor pti on heat exchanger (30, 31, 32) concurrently
serve as condensers. During this node, the refrigerant
circulating through the retl&igerant circuit (10)
passes through the adsorption heat exchanger (30, 31,
32) serving as 5 a condenser and then flows into the
[00lrBat 15 ierfoehihdeldionl thexeffigagar cifcit)is operabledn a npadetin ovhich the
the refrigerant condenses in the adsorption heat
heat¥&te §Rle k&30 exSHangd2)21anghdt the adsomitivdeheat caniimgee 30, 81, 32)
the heat-source side heat exchanger (21). [0048] In
coricti@ergtiyxde@@dsheoaddnstis oDurihgh ehis mbdé,ghe aerfngcrantmmculahsg through the
operable in a node in which the air heat exchan
refi{ @2ant 2frcit (1) pasos thicduph theadsomtiohdegerxchager G0, 3 ’,_8)2) serving as
concurrently serve 10 as condensers. During this
a comitascrtdng theaf flowe i thechantsduats sige hbatcughangkie(21). Further, part of
refrigerant circuit (10) passes through the adsorption
theheftigerne bamigases (8Ghe lsprpsian heatr axchangss (30, 3dnd®rendrthe remainder
then flows into the air heat exchanger (22) serving as
cordlenses deths dieat-fourdelsate, heptaxchafget ). ref ri ger ant
condenses in the adsorption heat exchanger (30, 31,
[0038) dnthet dicteersiaélnter, thersfiganans sirpyit israpergble Ragnode in which the
exchanger (22). 15 [0049] In the seventeenth solutl
air b exehaniggef22nend ihecadsprptign @p@r%b@%h (30, Bboa) GongTeRly serve

t he heat-source side heat exchanger ( an

as eapslongsrs. hiringahisenedea thyerelriggmnt sl_rculgtzr}g hw% ﬁw gfriggrant circuit
serve as eva orators During this nod

(105 ohssey Bravah P pdsIBdmRFat FRPEBEFT(AG Ty 3 ?ﬁ‘g@P&ﬁP a condenser and

circuit (10) passes through the heat-source side heat

thegfiaenigee T2l erconcheresT RFDLESTYIRE S (hePTAaLsF ot FUHT part of the

heat exchanger. (30, 31, 32) serv t
refiggrapesondsnsep dn the AdFqrRNions peat gﬁ‘é‘F%ﬁﬂggere 3%4@ gpa\ggg ﬁ tﬁ% demainder
heat - source si de heat hanger (21) and the
condgpgss AR e RAEsbe ﬁéﬁhe adsor ption heat exchanger

[0({43} r llgé}pea?ﬁ%)e)atp g 1]uF1gn &beg feéﬁilg Qﬁgtec? ghﬁé%sjgll:\e%ble i a hﬂ)%e in which
thefe}%e?h gﬁa‘gep %?%dl%étggx%ﬂ%%er igﬁ) ?’[glﬁ Ea:agorgﬁléﬁ) ilggt egighzﬁ%@lt (30, 31, 32)

serve

BN A T A Ay o
th
refgﬁg’%{?g%acruit? @?? ggs&% oug e@% h%ﬁtlc%t%g&te iad %g%oeﬁigftiélﬂ § and then

ﬂo%éﬁhﬁnﬁingradg I‘Blog %ef%t3e%()<:h [eP/ gﬁg 393 33 sV goisaatnoévaporator. Further,

he r efant evapordtes in

ax@'cyf BEALG gél(feﬁl?ﬁ% eﬁorgt%g)m acﬂg h%ﬂesoﬁf‘déaélﬂéj %%atln@xchangeé (21) and the

evaporate sorption heat exchanger (
ren%%)lder evaporates in the adsorption heat exchanger (30, 31, 32).

[0050] In the cighteenth 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 (10) passes through the air heat exchanger (22) serving as an evaporator and then

flows into the adsorption heat exchanger (30, 31, 32) serving as an evaperator. Further,

part of the refrigerant evaporates in the air heat exchanger (22) and the remainder
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[0051] In the nineteenth solution, the refrigerant
circuit is operable in a node in which the
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 5 refrigerant
evafbra@yid thekd}orpassst tiuhangd (80181ador pti on heat
exchanger (30, 31, 32) serving as an evaporator and _
mosgenhiHQMﬁnﬁB&ﬂht@ﬁﬁhmahe&ﬁﬁgaam&ﬁdmﬁheapmawchamgeomshlwhmh
(21). Further, part of the refrigerant evaporates in
the g -als@r Hilld teathaatangrcRanged thdadsogdtion3idat anchanger (30, 31, 32)
remai nder evaporates in the heat-source side heat
conewiedralgRFve( R kyapdridi2 During e ntodesthe edfrigsrentaitculating arough the
refrigerant circuit is operable in a node in which the
refriddrait cirbeiat108 passan thecughlRy adsorptioneheaswhpigen30ndht32) serving as
exchanger (30, 31, 32) concurrently serve as '
an @appatataad shenlownigptd thieqeatebercetshie Ireaf exchangen{21). Further, part of
circulating through the refrigerant circuit 10) .
the pefsigemnt bvapogtest ineha ddworpiondreahewharges (3thddr 3£B@,d tBq remainder
32) serving as an evaporator and then flows into the
evapbratdsanthechephamyes sideat exehangry (3. an evapor at or .
Further, part of the refrigerant evaporates in the, X
[0052s ofipthiegmenteth selatiparihereliiBoant3cuit 35 opgrable it mode in which the
remai nder 15 evaporates in the ajir heat exchanger
air hegt)excho@ss{22) and e adserptipn tieatsyxchanggr (3 31t 3 Eppyrently serve

circuit (11) and the second circuit ('12}41:‘31;@ . .
as evspprtere DG dismpes, thi robrigeaan crenanng frpypgh the refrigerant circuit

fri . . . he fi _ _
(105 %@gs;e;g g];:?)ggglm (,t:l;‘eggcglp%@(oégj)gpt %;@tp,%g?% é;li(s,?;élgélﬁ ggrlv{ng( a:.legn’ evaporator

vari abl e- openi ng expansi on \a/@ and the

i ve (41) ai
anchthgn lovshiatythe gipbyat sxehaggst gkae e 20 ypRptor Eurfhes part of
second circuit (12), the first 20 adsorptign at .
theggirtasFrb £VRPIFES & {8 AASAEPRAT, P%ﬁ“aa&eﬁéﬁ@ﬁ%n 305 Rl the remainder
(42) and the second a rption heat exchanger (32)
eva&P@‘%ﬁ'lFé%%‘Hh?aﬁef‘ﬂTang&g&h Wien the expansion val ve

O 0o A R, 3 B R B i o
oot iehiie Propts! il e b, RopebTep BB (1), e fdithrouie can),
o SRR L AR BRI S BRtoe o) ad
airﬁgecg%gngahgg%&)@ f9L afr:fglie%ldg' CRR BietM &Whé%@éérﬁgéraﬁﬁm), the first

["ow refrigerant int

ad%g;?tﬁ&iofn%a? %ﬁpﬁzﬁgg{)éﬁza@ 08atlSdpeniife e%ﬁ%ﬁsiﬂﬁiv‘ai% 9PhAP the second

ad are individually controlled. 17
adlg?}?tgoﬁ ltléa? f%?ﬁingyiﬁggr?%ﬁa?%ggescgfﬂlt tﬁgs't &tﬂ?]rét\?h?enrtﬁé ekgkRtvalve (41)
of the first circuit (11) and the expansion valve (42) of the second circuit (12) are
controlled in opening, the flow rate of refrigerant in the first circuit (11) and the flow rate
of refrigerant in the second circuit (12) are controlled. In other words, the flow rate of
refrigerant in the air heat exchanger (22) for mainly coping with sensible heat load and the

flow rate of refrigerant in the adsorption heat exchanger (31, 32) for mainly coping with

latent heat load are individually controlled.
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refrigerant evaporation tenperature in the heat-source
si de heat exchanger (21) or the air heat exchanger
(22) and the refrigerant evaporation tenperature in
the adsorption heat exchangér (30, 31, 32) can be set
to have different values. Therefore, in the
refrigerant 5 circuit (10) in this solution,
[0054 W Bf @8 Sweylseédndgeldion, thekefbderartkiicnit@l@)hie configured so that the
heat - source side heat exchanger (21) or the air heat _
refrR%EMB RUGor4tR) teAperatueeAp (heslisat-soured sitlg deatrexchangeolIged the air
into the adsorption heat exchanger (30, 31, 32) can be
hea$ ekcHafgdta@2) dinfl fthe ecfrigpias svaperatiah Uesiperafud® ib]thd adsometion heat
twenty-third solution, the refrigerant circuit (10) is.
exchipbl @0, 64, $0) thabe tshieto hafer differcanvalevsm Jeetfdronin the refrigerant
tenperature in the heat-source side heat exchanger ]
circu2 101 thire saition] Goweatsserechiizgemt (IRR)dugeidintdéhe heat-source side
refrigerant condensation tenperature in the adsorption
heaheathanger ¢BBNgyehe 4iBheat3kechBRyr G2 ahvdloyepresairg aafeigerant introduced
different values. Therefore, in the refrigerant
intecihe adsdrptidiOheat exchhnger $31, Gij 3% ,cah by ketjye bawsydiferent pressure values.
refrigerant introduced into the heat-source side heat
[0085]c hdmn gfeer twety) thind sohwion; thetrefitzernat hiaewjerl0) Fpgordigyred so that the
hi gh-pressure refrigerant introduced into the :
refrigbsant pvEpmatieatempriian ge thq Bept-sgarce sy heatexsbangst (31 or the air
have different pressure values. 15 [0056] In the )
heat wehapgéro(22) land she rafbgeranti gonfensations RTH e RsHe gdsorption heat
t hrough the adsorption heat exchanger (30, 31, .SZR [ l}r
exchpegeadd®r b i3Bn car eost ihhive difterong valugychsrepreip the retrigerant
_ passes. through the adsorptign heat. ex hqgger &%g, 31, d
circggt) (1Phin s pelpieaie Magh BFRSSHES Tedmecriitrniguche Intp jthp hegiyguree side

air for adsorption or the air for regeneration.is .
heag gybeni @b eibe aaSeH str Beree) sl SREmgerire Soegint inroduced

I CIENC AL )
.9 i .
onbh 15 SRS L5055 Pk e ot i
sy R . HE RSB g g e
o BN AP SR s
tirr{e\é\ﬁqghzé%ff:hgeﬁg%g}gﬁy iqge_n aﬁg’gr ﬁégg?érgé%rﬁ%ﬁg@pﬁ%cgg) Q%i%s )tlon heat
oIS 8 BRI Py En e e o). s

the%x?fbﬁgg%&g&gl? mlcor(r)ge’.]d ?ﬁ@e Helt %ﬁﬁaﬂ%&@&ﬁérﬁ@@%raﬁﬁé bRTor regeneration

e alr or adsorption’or the air

[ r; 4 | 30
el R AP OGR4 S s .

anger

31 ®hepenfieah diandhitiBe, £t BRI d{fRA%en or humidification in the adsorption
heat exchanger (30, 31, 32) can be efficiently implemented.

[0057] In the twenty-fifth solution, the air for adsorption passes through the adsorption
heat exchanger (30, 31, 32) in the adsorption action while the air for regeneration passes
through the adsorption heat exchanger (30, 31, 32} in the regeneration action. During the

time, the air for adsorption or the air for regeneration passes through not only the
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When the air for adsorption passes through the
adsor pti on heat exchanger (30, 31, 32) and the |atent
heat handling elenment (95), the air for adsorption is
dehum dified by both the ad8orption heat exchanger
(30, 31, 32) and the latent heat handling el ement
(95). Wien the 5 air for regeneration passes through
adsbipBoRdRer Bidhangdiqan, SKcimngaral{Be Rlent 32)t bamdlinpeslement (95).
| atent heat handling element (95), the air for
WheR GRNEF fifriadforpSopurtel thiceigh bye alstiptih deatankshanger (9, 31, 32) and
heat exchanger (30, 31, 32) and the | atent heat
the haeat heag hehdingrdlerh@F }(95), GRS} for Eisogwios is Idehwhiglified by both the
present invention, the refrigerant circuit (10) is
adsPipivh tiest enthidngen@0031,3a) end the lateistdrept liapdlihgaliement (95). When the
exchangers (30, 31, 32) as utilization side heat
air €xChaegeitornpabseshehrangh thecaidotptionihegt exckneger (A Abl 32) and the
the absolute humidity of the air by pass[n% the air
latenhhestghattdieg  demantpt9Shinthkesit fex eépzneration 39 hugidifigg)by both the
Specifically, the air conditioning system
adsdghionibdatfexebartge(38i 31,33} al/the @t@é?x@aﬂ@nm@@lw&nﬁ @5} he
air as in the known system but by adsorbing noisture
[0058)] t R&EfRicts -on t he adsorbent. This elim nates the need
to set the 15 refrigerant evaporation tenperature_ in
t he In gl prgesmatinentioyche rafaeewnt ¢iecudi (104 sPrpyrpg with one or more
unl i ke the known system and enables the air tq be .
adsction et eschasgen (36, $he3d epr fijzaten Side ieabxghageers and the air

tenperature is set at the air _dew point_ or higher.
compHeretpTslcrneasiol g 1bi WA SuTHRRATDS s pERRTHIE e i through the

refrigerant evaporation tenperature.in the. e :
adspitiongdeat esihaeye] Sbanlod s SPHIEHRr gt spriipning system

known system even when the air i.s dehum dified, whi
dehumddies thavair pot by pendeBHBE T9RWESR T &R %%IhengW“ ly$tim but by

BRSPS SRy BB it v st
G ML AR R 3 B B AL, g, e v o
oL 5 B 18 £ T, LSRR e i
oGS b A PR 00 S SRR L SN e v e

h 1 Qe Bk i . hdhd | i cle can
Pre3is dage Ry B0 griFpattdapbissibd ferhdra Bt dhe KAHaAHAON Gycle can be
lnd i | oS . i ich reduces the
setﬁu%}%el(xjﬁ}fnasnuﬁpthé Egoxg% gjés:iegaxl? Sgﬁ)@}eé Eﬂg%&ﬁ% Q¥hSlRRIiAQR Which red th

I'cation. nown ailr

dife QB 56?\9@:&19}{11#? aﬁﬁ%&@?t@gsu{eg &n UNP ReiPahtiGP BHEASAS a result, power
nolrsture In e ar c

n only provide room
required for refrigerant compression can be reduced, thereby improving the COP of the

refrigeration cycle.

[0059] Further, in the present invention, moisture is desorbed from the adsorption heat
exchanger (30, 31, 32) intended for a regeneration action and the desorbed moisture is
applied to the air passing through the adsorption heat exchanger (30, 31, 32). If the air
humidified during passage through the adsorption heat exchanger (30, 31, 32) is supplied

to the room, this provides room humidification. Specifically, the known air conditioning
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dehum dification but not roomhum dification. The air
condi tioning system of the present invention can also
provi de room hum dification by supplying the air
hum dified by the adsorptiqp heat exchanger (30, 31,
32) into the room 5 [0060] In the second sol ution,
the refrigerant circuit '(10) is provided with an air
systamatof ehec pmegahat( 2@)deassd mivastaier in efipepit gare ¢y provide room
controlled by passing the air through the air heat
dehemidificajion {22t rophehehistificatinhal he air gerdidening sywerg @i éhe present
in the adsorption heat exchanger (30, 31, 32) is, .
invengion| gant alsec previds| ropme huidifigstion dvesupphies the ap dupndified by the
I's needed to be done in the air heat exchanger (22)
adsprptimmhedtyexclmngen{80 o1 1, BREintG the feaper at ure. Hence, .
according to this 10 solution, the tenperature and .
[006Ms olnuthe $reandiiselytion, the éEféligﬁfa%ﬁ}bqq“e@%Eés PHYIdedoyth 4 air heat
be adequately controlled, which ensures that the .
exchangst (23 ans ¢hd air temperrsure iy eereolled by passingothe firghrough dp air heat
with. [0061] In the third and fourth solutions, the
exchengsr (42) ohhdietare. shahigmgeded tabe dene ingbs adgogptignfiegt gxphanger (30,

an adsorption action_serves as ., e rator. )
31, ﬁﬁbise%@ipg/, toreBirplethp iag”;béf\?/*tltséil}#“s’ﬂla“gy an Whs Peededrio kg gpre in the
. exchanger (30, .31, 'rﬁf) canqs‘ ke the he%t 0 adsorFtiont this
air Beds FHERANERNEAD) ipmainly 1o Fentiohhesfif teruperaturs, hlegce fopgiding fo tho
adsorpti on heat exchanger, (30,. 3 32).. Thi.
SOl G SRR e TR D s, BB O L e A PG i dhe room can be
adsor pti on_ heat .exchanger (,30, 31, 32). Furt;heg, . i
adegpicly BTN N@*}c Ssuy Ot B S&Hmﬁ%ﬁfﬁ l%}%%’ﬁate’.‘»’a‘ﬁsslﬁ,tﬁe room are

3&,.&%) intended for a regeneration action serves as
COPE% ®0Wdenser. Therefore, the refrigerant in the

o IR LE B R UBBRD o s BBl 2,1
: 3 .3 Thi_s . - : .
e T
3 Q . . i roduced when
adség:l%gp%léat %g%]hgn%&f élﬁ] 3ﬁ %{)t LANAkL ¥ne [\}%}ttcneac{sﬁlgﬁlbﬂ produced whe:

i‘on, e ygera circurt ( I nc es first

moﬁs{ﬂlﬂrzi i;ieﬁ%n'gr ad gagﬁﬁtmécp BnNGat aﬁétﬁz‘ﬁ@ﬂ Qe e&@ri'amgézl?alﬁsiillt, ). This

ation si eat exchangers and 25 concurrently

incfla8AHRS aHouRCSENBshRS a@s%?l%]egrbg{ 1‘%& ra@ﬂ‘%ﬁ’cﬁn LaeRkadsger (30, 31, 32).

regeneration action for t erefore,

Fuder 05 finnge L8 fi{3hs $0! 4dkbphon g dehdnddi 30d1082) intended for a
umdified air can be continuously supplied to the

regbRAMEY a G 1dBREWEDds b QohdtAsdrOPRrEfbRe, Ahd rdfiaydring iRalks &dborption heat
through 20 the adsorption heat exchanger (31, 32)

exdhBh &R {SS F1082 AanAd TNy MRa1AEE bRt bR theRlSOpFibh hbat exchanger
(30, 31, 32). This increases the amount of moisture desorbed from the adsorption heat
exchanger (30, 31, 32).

[0062] Additionally, in the fourth solution, the refrigerant circuit (10) includes first and
second adsorption heat exchangers (31, 32) as the utilization side heat exchangers and
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



10

15

20

25

heat exchanger (31, 32) intended for a regeneration
action. [0063] In the fifth solution, the adsorption
heat exchanger (31, 32) intended for an adsorption
action serves as an evaporatygy and nmeanwhile the
adsor ption heat exchanger (31, 5 32) intended for a
regeneration action is stopped from being supplied

the Wdbdipfi& héA@kalinger 311 3B ifieXddd Pl &Bptid&tion or the adsorption
adsorption heat éxchanger (31, 32) intended for an

heaR eh5haREdr @81, 3QY irRehdel Forsd RpaReatioh@aiHei ng supplied with
refrigerant and neanwhil e the adsorption heat

[0063ChandBs (il soldiddn,i ME QASRPLIOhe ELUBNLE ABI OB2AGHERRI for an
serves as a condenser. Therefore, according to these

adsBfptidhiabién seritd a%\M’lfcﬁﬁbdﬂﬁbﬂ\@ﬁlﬁn@dhvﬂﬂl%@h@ﬁds@?ﬁ@ﬁhé&tr&x@]ﬁtﬁlger (31,
a regeneration 10 action can be inplenented sinply by

32)natende] frd Rpaakatia ddien iimﬁtbﬂﬁhmﬁ&:ﬁrbeﬁfg :ﬁﬁf}ﬁét@%tﬁ%ﬁigeram. In
into the adsorption heat exchangers, which prevents

thetsheh eslotidn, ald adsorpdifonthest exehangge3dnBb2) dtehded for @h@fisorption action
[0064] In the eighth solution, only first and second

is stdpmxdptioon beat sptibdngili YelrRéranB2hd Ameenviiitey tige ddasption heat
the utilization side heat exchangers in the ‘

exchediger (&1,a3%) iafended for(dl @gemmratidrnectiinr serdes ascndondensarn@herefore,
system copes with both sensible and | atent heat | oads

accorlinght thesmsdytiensp fHeyiwight beeweinr arhadsorgiopastenl ahd raagdneration
t he adsorption heat exchangers (31, 32) to the room

actith erne e rimpleavntaddtiimglyt by miaking st brdaking thh éntradubéen of refrigerant

. types of heat exchanger provided as utilization side

intch gt adspiriiondeas ekehangers.r which qeevents tiercomplicati@) of the tedrigerant

. mnimzed, thereby preventing the conplication of the

cirqugf(dP)ger ant circuit (10). 20 [0065] In the ninth
solution, the adsorption heat exchanger (31, 32)

[0064k odedhe sishthaalutigasentpiirgrind sesard aseerplign heatgpchangers (31, 32)
evaporator. Therefore, the refrigerant in the _

are pEvddsshasdhe Heligation sids anyexchamgers ap sheasfiisermbcirgiit (A@xgnd the air
of . adsor pti on produced when noisture in the air is

condiiogings §Y$em t ¢pca dedh Prtosenidie w4 chatemy dieal fopds gp) the room by
Thi.s i.ncr.eases the unt o i sture, adsorbed by th

SUPREARS Fite h DRERE TEREHA h(tgqggmt.lorphw raphangsfsifls2) to the

ool e AR B e SOSBECE o Tk cxchaner
e A T TN —
e AR AR08 AERREBR OB R o0

[00%%])S Oﬁltlj Gk fined rsngtitoQ,ethaedg’d%&%ttiiag r}legte %%ah%é&e@a(%?? 52)( ?n]tended 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). Further, in this solution, the adsorption
heat exchanger (31, 32) intended for a regeneration action serves as a condenser. Therefore,

the refrigerant in the adsorption heat exchanger (31, 32) can sufficiently heat the adsorbent

on the adsorption heat exchanger (31, 32). This increases the amount of moisture desorbed
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[00661 Additionally, in the ninth solution, the
refrigerant circuit (10) includes first and second
adsor pti on heat exchangers (31, 32) as the utilization
si de heat exchangers and cdiicurrently creates an
adsorption action for one of themand a regeneration
action for the 5 other. Therefore, according to this
fromathelhdsofpticniRabdxchaet (31, BBd in hum dity and
tenperature can be continuously supplied to the room
[00669] supplityoraty! @ thB&intbashtibe, tht refhigeiaffcipass@) includes first and
t hrough the adsorption heat exchanger (31, 32)
second edseptidrohearexahlagest (3an32chd tie ofilizdion sadéSheaplcikelihngers and
heat exchanger (31, 32) intended for a regeneration
corgatremty. crE166atl adsorptive degoi Forsak Wi itlism akd @ rapdaaatidén Bdtion for the
heat exchanger (31, 32) intended for an 10 adsorption
otherc flherefarey acesrdaisz @nthswahoioat the agrdntreldedini Huenitlivg and temperature
adsorption heat exchanger (31, 32) intended for a
carr lEgermgimatustin seplied o ite mbmppeshppiying bethegosmpht aichaving passed
wth refrigerant. In the eleventh solution, the
threghothp tadenptiera hea exhbanger (13 32) dfyndert fenda didbaptiam action or the
adsorption action is stopped from being supplied with
adspyftion dentantchangdr (3daddhintendadrfor adepengratiomadiimat
exchanger (31, 32) intended for a regeneration action
[0062} vdn the tentl splitineethe Asemptpohsat ¢fchaogor @ilng2} intended for an
these solutions, the switch between an adsorption
a Samﬂros ﬁcmwseavqsegen@rmamr andgné¢apivhela nheadsprppion teatteaohanger (31,
by maki ng and breaking the introduction of
32)r‘§feﬂii%fbf05r@t regenerasionrastige dostppRednirore deingwirahieb with refrigerant. In
ich prevents the conplication of the refrigerant ]
the cﬁl"r"@mht sofutipn, theperdgmption }teﬁ‘ee’tqhﬁ?&eée(ﬁl,h?@dﬂmlg% for an adsomtlon
dur.i ng de in which the heat-source side heat
actigq df, aha@?%)b%wpﬁbe%m%ﬁﬁtqg@wnhé%ri meapwhilg e aris@.}ptlon heat
both serve_as condensers, the refrigerant

exchfigs %m; {IRENARIS BY ot TeBANSRIAN astiomatsgess apgpCongienseg Therefore,
ssing thro heat - source si de .heat
accas&’t ISP Bylotsn it HePeaar S5Pmpn T gy PP% rggeneration

t exch

ch th . 2
actfR &5 o .H&Vﬁﬂﬁbegtede%?eﬁ@n‘gew i 85 PR it FoLefofEoefigerant
int % ﬁ{rlzd ecﬂs & rtlg)ir“ll htéah Fex f [LSE r\%]?t h fé)%é)v\é?%{sl teocgitﬁ)?ﬁégj({srﬁ {) h‘&hrefrl gerant

mmhﬂg |r heat exchanger (22) Therefore, according to
se’'sol utions, vapor-liquid two-phase refrigerant

d f
OngS, 0, BB RSO R T T Tl e v

, 2
L T T e T —
the tréf?igt:x%ﬂ?ﬁ&% Wi& ud acfsgﬁrtlgH%Eéteexchanger (30, 31, 32) after passing through

the heat-source side heat exchanger (21). In the fourteenth solution, during a mode in
which the air heat exchanger (22) and the adsorption heat exchanger (30, 31, 32) both
serve as condensers, the refrigerant tlows into the adsorption heat exchanger (30, 31, 32)
after passing through the air heat exchanger (22). Therefore, according to these solutione,
vapor-liquid two-phase refrigerant obtained by partly condensing gas refrigerant in the

heat-source side heat exchanger (21) or the air heat exchanger (22) can be introduced into
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adsor pti on heat exchanger (30, 31, 32) can al nost
reach the condensation tenperature of the
refrigerant. Hence, the adsorbent carried on the
surface of the adsorption hest exchanger (30, 31, 32)
can be uniformy heated. 5 [0069] In the fifteenth
solution, during a node in which the heat-source side
the h8drpti6x tRangedhafgel) (36nd1t BE). ads erphilnhd eahpexokan e entire
(30, 31, 32) both serve as condensers, the
ads6@tibh Gested chid 2§30, 310 32 heanhemiostsiebete theSdofl@erisatidn temperature of
exchanger (21) after passing through the adsorption
the hedigeeaahalwges, (30adsdibenB2prriedn oh hihe Ssuxfaeenifhthe adsorption heat
solution, during a node in which the air heat
exchxrgea (B9 81,(323 cambelutifiemaylhent@t.i on heat exchanger (30,
31, 32) both serve as 10 condensers, the refrigerant
[0069]0wWdn ithé diftebethasalutieatduexg hamyete {12 Whidf ther hepssumeg side heat
t hrough the adsorption heat exchanger (30, 31, 32). ,
exchirggee {2h)eandabe adstirptiprt beat krdengel 30j 3hs32) botnpares sedondensers,
refrigerant is first introduced into the adsorption
the hefaigeranchangiito (BMheat3sbur@zjde henhexwhhmger (@) dfer pdssing through the
hi ghest-tenperature refrigerant just after conpressed
adsorptioh dieangxcbehgee (30, i3t 32}t hrethwdedeptth soluliemtdusing amgds in which
(30, 31, 32). Hence, according to these solutions, the
the by hads exdjangerd@2) amdithgradsorptiou heaicechingeh Bl dd oAt bagh serve as
heat exchanger (30, 31, 32) can be set at a high
condenpsess reucEigepnt dlewsintartee air heatrexghanaentZ2o after passiag through the
adsorbent. [0070] In the seventeenth solutjon, during . .
adsgrptigBeheat akshangsrh 8thedl.- Jdur dhewsilere, Hegardingy éhathges solutions,
(21) and the adsorption heat exchanger (30, 31, 32)
comppsetied epfvigerant is\igpoingpdicsd intorthe adsorptyey heat exqhgpgeri(39.031. 32).
the adsorption heat exchanger (30, 3&, 32) after .
In Cﬁh@rsws&ttﬁ? BBt SEMPTRNFIATTISSERIN dU5t & %recmw%ie%wg@rmduced

IREEONEH ST T A
heat h 30, 3 3 bot
ads PR O Oierriats o1 e Adderm A et FIAVBEER B0 o3 D epibe set at
heat h - (30, 3 32 ft i th h th
a bigh RO, e B gt Par 0 RGP HBER" o Ut oo
100301, . 48 7 Peyentea olpishe SRR et i BlsR, A dofires side heat
excigufth PR g ARERRE ndof orhed 18024, 35 Bt eI porators,
the reitheetthy A5G intd ML &d:Bfcfion WGt LERAAAPIAN1OXANANE bh g through
ok N - . S .
the Jfphi- ER0c iaB Heat QN4 011 1A nl Ligenfif R ificgy iode in

whith tfle 'BfICAEREREABE AAPURE 1R 2B&tidPKER exchanger (30, 31, 32) both
serve as evaporators, the refrigerant flows into the adsorption heat exchanger (30, 31, 32)
after passing through the air heat exchanger (22). According to these solutions, refrigerant
slightly reduced in pressure owing to pressure loss during passage through the heat-source
side heat 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
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by refrigerant in the adsorption heat exchanger (30,
31, 32) and thereby increases the anount of noisture
adsorbed on the adsorpti on heat exchanger (30, 31,
32). [0071] In the nineteenta8 solution, during a node
in which the heat-source side heat 5 exchanger (21)
and the adsorption heat exchanger (30, 31, 32) both
hea$ 8fohangs (EVaRahediohsat extgerale). Jhisintreides s amdunt bhbeat taken
heat - source side heat exchanger (21) after passing
by tétrigu@ht itheée addofptiohi st beetangerc(38nger 32)86nd Bieretd2increases the
In the twentieth solution, during a node in which the
am@éunt ofl ertistexs ab et o tha mdsurptidrhleeapebschapder 630, 3éa32).
exchanger (30, 31, 32) both serve as evaporators, the
[007¢f r ilgahaninetdenths silafian, tdueingia mtodatin exidhiaribe hegt2ayrce side heat
after passing through the 10 adsorpti on heat exchanger
exchflger 321) Bid)the hdsarjréseheo kxdliaogs, (30,131, 133) bodeseare as evaporators,
flowng in vapor-liquid phase coexi stence into the
theaefsigerant Sowhiams theshehasogere si@OheaBaxchanger (210wélcopassiog through the
it as it is in vapor-liquid phase coexistence and is
adsbieionftedt ¢xcheiger k131532 tethsi td\@nh@htsolu@mmﬁg@ra pedg in which
or the air heat exchanger (22). Therefore,
thetainhent axchanger (22hand the 2dsorpaias dvept ¢>@harrg@a(3(b>3clh &y keth serve as
(30, 31, 32) is alnost equal to the refrigerant
evaporgoas Aht oririggrantehpes mtaithe aindisatexchargsr 6763 affay P%'Flﬁ‘g through the
cooling of the adsorbent disposed on the surface o
adsméloadg ent seccleangie 430, X g & thesg, soltiongpthe l[eéfe)g;fz?m flowing in
According to the twenty-first solution, the
vaposhiditd mﬁgo@mr@mr&aﬁhe 3dserptipa bﬁmeyd&a@ﬁ?rr@s %‘aéﬁ) fpws out of
the flow rates of refrigerant fiyst circui
it gs7i)is #hHaRardiquiseBhate copFisiEnge %l&izas ‘g fed fou s et source side heat

parallel wth each other. ke ossi bl
exqhepgsar(Z)) o0 theopi MRt ¢ a’ﬁgeé\&ﬁ)at EF?OfFe#fe SW?‘“F r?f the entire
the aiy heat exch ( an ate val u
o et tﬂxé et ool PVREIFS %ﬁ&‘%ﬁt D efteiBrat? chaboration
er%%g%ﬁ% ! g?i\ggr at cﬂg{epooﬁ i I sgrben% IalsB(r)sggrolna g surface of

| ue .to, the l.atent t oad |nthe room Therefore,
the SHPEPMGE tSXTl}?PEers(gﬁgﬂ 8#) t he oper at i ng condi tion of

b, AR N R e pem
1nd§\§?g%s1 yI Qonalio eac%ns f ﬁn%n?loJa 9%? ]of Ir&n%gﬁmt Mkyfﬁam gl) and the

e re I'gerant evaporation tenperature

seclggg cirl@ ?{1122 93&’%%3)1% %ﬁ?%l%«%&ﬁ% "161‘1?1.%L af?és it E@ssﬂa‘]é to properly

eat exc ger he r rlgerant evapor at 1 on

corgt%mﬁé f’}B Mfte'of réfﬁ%ﬁﬁgtsﬁrtﬂé hi? 'ﬂeﬁ%&Ehzﬁ?@Epﬁﬁ9ﬁf adl &Proptate value to

can be set
the sensible heat 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
roomn.

[0073] In the twenty-second solution, the refrigerant evaporation temperature in the

heat-source side heat exchanger (21) or the air heat exchanger (22) and the refrigerant
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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 exchang®% (22) having an effect
mai nly on the capacity to cope with sensible heat |oad
and the ambunt of 5 heat taken by refrigerant in the
evapiRa6P tdrapertent inke Rangption Bét eddhanget) (30231,M2)a8n be set to have
effect minly on the capacity to cope wth | atent
diffeeat vhinas. Thih erakéoitepossiblzotodindyidually ks tieodridurd of hekhtaken by
capacity to cope with the sensible heat | oad and the
refribgpati ihytht heapgrirod Sitle theet badhanger enbor lthadin heat aclknger (22)
condi tioning systemcan be set at appropriate val ues,
havirgsfreefifécy alaynly onQRe ddpatiny tcheopeweitti yenkibie bkas tdadtandrthe amount of
the refrigerant condensation tenperature in the 10
heah edden dyurefiegesard én hieabhdexativaniget ekdibhgar (30h21,a32) Hueatg an effect
exchanger (22) and the refrigerant condensation
maindpe theet aapaciiyrtotdope adthdatehi lorat hvadt Tlerefoen gecordiag to Biis solution,
32) can be set to have different values. This nmakes
the icapgrity o lrope tvathi theli senglblalHeyt bed ant¢hanapanity 6d chpsatvith the latent
rel eased from refrigerant in the heat-source side
heahlpat iefhelrarpaditiofihe systemivan e setta¢ apprepiddiangloes, f&pEctively.
having an effect mainly on the capacity to cope with
(0034 silib| the Heantytthiad sehdionh¢heanaftigtrantf caglehsdionr winparadire in the
fromrefrigerant in the adsorption heat exchanger (30,
heaggourg pidnaierh grebangesf(EL or thel Al heatnexchangsa () ayd th@ refrigerant
cope with |atent heat |oad. Therefore, according
condppsation imperaspre infike adsemtionyhepioexehangeni 30 3d h%Z)s@nshekﬂebto have
heat Ioad and the capacity to cope with the |atent
diffgeent valuesd This makss é.m%@ﬁ &9 tnd@ﬁdwélySsygﬂlé RICHAL Pfdcaticlegped from
appropri ate val ues, respect ively. &0075 In the
refrf&%%tynffbar}teﬁt Srast Fige heat mesbangst RAhge t @H’elmat (egehyanger (22)
gro i ded for 20 exchan i ng heat be@y\e\e t air
ha"‘a‘}%j Thefdeet grinyion s epraeity %?°P§d§ ﬂaf? gmount of

o] B RSP R B o
eftes pisiili i (iF PRy I S95e VAT RutE P %lpa%hf%r$fﬁ£e“ta59°?ding to this
solfffih U PRiGiiaon SARTRE frbiblbdt el haifne-ar e By 58 witn e
e ERBIIN 9 gtabfc&g@glo%igﬁ R0 SRR LA LEOL RS0 2. ively

eriora

[00'7%: TI%[ tﬁeg}&'eﬂg %ol% 185”3 theg? %)(caqfagé t%ﬁegxlleﬁg 0(\!;\/{));258 gg)dféded for

e alr I Spose

excﬁ%{égtn?% E et BLt ?1‘? ngsagﬂpant(arao%'mgncf zﬁhar?cg?ig ﬁ?(;ear'a?&rﬁ{i&ﬁ)@oolécpor air for

e alr 1or a

regERIAIA 1HaleQMb AR &Q@&cﬁ%g%u&gn%t (80) 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.

[0076] In the twenty-fifth solution, a latent heat handling element (95) for coping with

latent heat in the air is disposed in the flow passage for air for adsorption or air for
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t he adsorption heat exchanger (30, 31, 32) and the
| atent heat handling elenent (95). Therefore,
according to this solution, the latent heat of the air
for adsorption or the air fQ@5 regeneration can be
coped with in both the [atent heat handling el enent
(95) and the 5 adsorption heat exchanger (30, 31, 32),
regenetation neukiBat tht ajpdsisadsbmption oe theaicfer rdpenahtion can pass through both
dehum dification capacity or the air humdification
the adpapiidry hedr éxeharides ¢80,p31,032)adndt the 1Breatvbed shandhag jelement (95).
[Figure 1] Figure 1 is a schematic diagram show ng the
Theeefofe, geovading o dfis solutidh, tlef lategehean tof ther mufar adsorption or the air for
Enbodi ment 1 and its behavior during the
regateration diahi beatopmd withl inngpth dpe deentdreat hEpdjingeel@heri P eind the
2 is a schematic diagram show ng the configuration of )
adserpgon rieht egdraapgtr (0 AL t32).n whidhodiakenit possibde ite ssnhance the air
behavi or during the humdification heating operation.
dehumidificagieneapicitFiog thesaighurgidificatihe pataciy.di agr am showi ng
the configuration of a refrigerant circuit in
Enbodi nent 2 and its behavior during the
dehum dification cooling operation. [Figure 4] Figure
Brief Pescpiption @fithd Brawiags am showi ng t he confi guration of
the refrigerant circuit in Enbodinent 2 and_its ,
[00FBhalkiswredll Figyre Helsharichematicadiaginhsheyving P configuration of a

operation. [Figure 5] Figure 5 is a schematic diagram .
refrigerpt sgcwhan EB%’PﬁWgtli 6@% it bohavipe dpging ﬂ?&rf%ehew@ﬁﬁﬂqnncoohng
Enbodi nent 3 and its behavi or during the
OPeRTni di fi cati on cooling operation. [Figure 6] Figure

6 is.a schepntic djagr showi.ng the configuration of
P helFiBye, 4 FIGgis Znic SIS EOTAUG PIRBHBLARHRE e fqtisyigtion of the
behavi or duri t he hum dif.i cati on heati oper.ation. .
refiRert e JapdiRenal nd doerier duage A LB Rt RRcheatin
c@gﬁfi guration of a 26 refrigerant circuit in
OPeEYYBdi nent 4 and its behavior during the

dehm;glgrief gf%glu?g £99 Iai Q&em%%ﬁ%%ér%% showing the configuration 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 5] 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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[Figure 8] Figure 8 is a schematic di agram show ng t he

configuration of the refrigerant circuit in

Enbodi nent 4 and its behavior during the

hum di fication heating 5 o@@ation. [Figure 9] Figure

9 is a schematic diagramshow ng the configuration of

a refrigerant circuit in Enbodinment 5 and its ) _
refrigetea icoeuiti iy Emdpodinesntl drandi ithi ehawipr during 8¢ ¢rjpumidification cooling

operation. [Figure 10] Figure 10 is a schematic
opethtiagr am showi ng the configuration of the 10

refrigerant circuit in Enbodinent 5 and its behavi or,

dur iguen® Rigwrad8f iscatschematisadipggm sheviag Ba. copfiryghian of the

11] Figure 11 is a schematic diagramshow ng the )
refrigerdnt gircait ilo Erpodimented rangd disabrbawior @yripg jthe %ﬁ%@ﬁﬁ@éw heating

6 and its behavior during the dehum dification cooling
opeggd@Rat i on. 15 [Figure 12] Figure 12 is a schematic

di agram showi ng the configuration of the refrigerant.

ci r Cigwre B Eigtei hdhitd ec}ﬁﬁﬁmFt%la%féWa\?h‘B’i’mSuﬁ?‘Pn‘@’ iggration of a

hum dification _heatin operation. [Figure. 13] .Fi.gure .
refrigerang ciyeaig Héﬁﬁth?émaﬁﬂé%r% %@ﬁﬁ@?w@r @L\%ﬂ% 5}1? @%ﬁh@ﬁgﬁl% cooling
.a, refrigerant circuit in Enbodinent 7 and its
OPeKRvi or during the dehunidification cooling 20

P PR N LS, oy SRR, g of e
e b FRAEER S SR B B S esin

is a schematic diagram showi ng the configuration of
995 refrigerant circuit in Enbodinent 8 and its

oooteRl. 1 K 38 85T MGl GBI 0R, S0k e sonsiumation of 4
T B ARl B B et colne
Opeg,moinng the humidification heating operation.

15,
Opeéatl

[Figure 12] Figure 12 is a schematic diagram showing the configuration of the

refrigerant circuit in Embodiment 6 and its behavior during the humidification heating

operation.

[Figure 13] 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 17] Figure 17 is a schematic di agram show ng
the configuration of a refrigerant circuit in a
nodi fication of Enbodinent 8 and its behavi or during
the 5 dehum dification cool2hg operation. [Figure 18]
Figure 18 is a schemati c di agram show ng the
configuration of the refrigerant circuit in the
refii@dddti Gauiton Phbédibedi Senid & betdividr sdubrigathe drunddificaton heating
the humdification heating operation. [Figure 19]
opdratipt € 19 is a schenmatic di agram show ng the
configuration of a 10 refrigerant circuit in
Enb ¢Higo®n 1 7P Fipwee i10sis be beheinmtic diiagrmg $hvaving the configuration of a
dehum dification cooling operation. [Figure 20]
refifgegatiteci2@uii $n aa soddifiwtion df dgutodisérows napdt fte behavior during the
configuration of the refrigerant circuit in '
detmrbdidicatiert céliapdperesobehavi or during the
hum dification heating operation. 15 [Figure 21# )
Fi gyFguil 18 Fausc hginti chehayr dimgshovhowing ithe configuration of the
configuration of a refrigerant circuit in Enbodinent
refdgerantdeirqust fre ey invrdifieationgoft Bmbddiment & fhd dtsi behavior during the
cooling operation. [Figure 22] Figure 22 is a
hurschieertioh beatinggymsmtiohowi ng t he configuration of the
refrigerant circuit in Enbodi ment 10 and its_behayi or
dur i[Rgutend9h Iriguae fi9cist 2 Gphamessici diagramoshayangatthe wonfiguration of a
[Figure 23] Figure 23 is a schematic dia ran1shpmﬁn9 )
refii gryantpifcuijin fimbndiments) apdsits bglavmduemgég? gdehypiditication cooling
Enbodi ment 11 and its behavi or during the
opefaitii di fi cation cooling operation. [Figure 24]
Figure 24 is_a schematic_diagram show ng, th i
conflFigurafbFigyre hds axsshemmatic dwgmm sheiagthe jcgnfiguration of the

Enbodi ment 11 _and._.its hehavi or during the e ) .
reffigRraRl $1rQk }noﬁnwg%m%% ﬁﬁe%\ﬁ??}eﬁwor[ ‘%Fb]lﬁr theiymigificaion beating

25.is a schematic di agram show ng the configuration of
OPaBHL. r ef rj gerant circuit in Enbodinent 12 and its

222?[ i{gl%g%glﬂ iFri]g(‘Lrg rﬁ {jseert] %c.e%fftf.cc 1taigr%1qm gﬁé)vlviinggthe configuration of a
refrigerant circuit in Embodiment 10 and its behavior during the dehumidification cooling
operation.

[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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[Figure 26] Figure 26 is a schematic di agram show ng
the configuration of the refrigerant circuit in
Enbodi ment 12 and its behavi or during the
hum dification heating 5 opggation. [Figure 27]
Figure 27 is a schemati c di agram show ng the
configuration of a refrigerant circuit in Enbodi nent
refideraliGidch® 1P EhdolRher U2 iaNg its hehaehuddriof the dtin@fidification cooling
cooling operation. [Figure 28] Figure 28 is a
opeggiypnat i ¢ di agram showi ng the configuration of the 10
refrigerant circuit in Enbodi nent 13 and its behavi or _
dur i[pgutd 26 NHEuEH §6 Gaki RRehgat diagranDpldvéing ahe chifiguition of the
29] Figure 29 is a schematic diagramshow ng the
refG @t Qdifcalti iarEx@bodimenel? agd ftardchadioCiring theshumidification heating
nodi fi cati on of Enbodi nent 13 and its behavior during
opdritéon. dehumi di fi cation cooling operation. 15 [Figure
30] Figure 30 is a schematic di agram show ng the
confl[FguraipFigire Meis 4 athicngricadibgrair showing rth¢ fvenfiguration of a
nodi fi cati on of Enbodi nent 13 and its behavior during
reftif@anthoircuidiih iBaetoid onerh d dtand dts digbadst during] the deimenidif]cation cooling
Figure 31 is a schematic di agram show ng the
opaaidn.guration of a refrigerant circuit in Enbodi nent
14 and its behavior during the dehum dification
cool{Figyre 28] bjzmra8dn.a fchematice dB2ianFishewing 3he icenfaguration of the
schemati ¢ di agram show ng the configuration of the .
refrigdrantgeircaitt inckmbedimenh 1 Fahd dis ehavier daning theshuseidifidatien heating
during the humdification heating operation. [Figure
op@djori gure 33 is a schematic di agram showi ng the
configuration of a 25 refrigerant circuit in i
EnbdBigven 291 Figuwel 2% is »ephamasic dagropy shayeng the configuration of a
dehum di fication cooling operatjon. vﬁ[ Fi gure 34] . .
refigggamte cizanii dn 2 seasafiatioe of Embaﬁ%% 3,gnd Hs behavior during the
confijguration of the 29 refrigerant circuit in '
de@%éﬁ?‘:ﬁ%?ﬁ codingpperatignpehavi or during t he

hum di fi cation heati.n erati.on. . .
[Figure 30] Figure 30 is % sC gmat?c dgigram showing the configuration of the

refrigerant circuit in the modification of Embodiment 13 and its behavior during the
humidification heating operation.

[Figure 31] Figure 31 is a schematic diagram showing the conﬁguration of a
refrigerant circuit in Embodiment 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 coeling
operation.

[Figure 34] Figure 34 is a schematic diagram showing the configuration of the
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[Figure 35] Figure 35 is a schematic di agram show ng
the configuration of a refrigerant circuit in
Modi fication 1 of Enbodi nent 15 and its behaviors
during cooling 5 operation 2&d during heating
operation. [Figure 36] Figure 36 is a schematic
di agram showi ng the configuration of a refrigerant
reffipérant ¢irduft bEnbodiatehobs 2ndfitsBrehadbndnting theamgidification heating
behavi or during the dehumdification cooling
opapiemati on. [Figure 37] Figure 37 is a schematic
di agram showi ng the configuration of the 10
r ef riFgerant] digweeids isna bkknidtcadingran? skdwikpitbeli avefipurdbon of a
and its behavior during the humdification heating
refopemnutt ¢iomit inAVigdifieat38] 1 if gimtepddBentsl Saarsttie beltaveors during cooling
di agram showi ng the configuration of a refrigerant
opghtiguird duringlisedigeperativh. and its behavi or during the
dehum dification cooling operation. 15 [Figure 39] -
Fi gubegus® 36§ Faguse [3énmt i schiimajicadiglaowshgyvinpethe configuration of a
configuration of the refrigerant circuit in
refigdranti peenit 16 Madificatsonb@hels Eorbodiméntigld had its behavior during the
hum di fi cation heating operation. [Figure 40] Figure
delygnidificatien peahagiopemtiomr am showi ng t he configuration of
arefrigerant circuit in a first nodification included
i n dftexe ibbivre AT 9 anwhimatih disgramp showpg dbe icapligyration of the
dehum dification cooling operation. [Figure 41] Figure,
refrigerant girquih amgYlpifigatiasy gn‘pfg Fewodgnettiel T ond i iupehaviny dyring the
the. refrigerant circuit in the first nodification
humyhficatiog hegting OpsFati®Rbodi ments and its behavior  during

the hum difjcation heating operation. [Figure 42] ,

Fi gufeuse 38k Fague st # schpmggica %Wé@“ﬂﬁetﬁe configuration of a
configurati.o f a 25 refrigerant circuit in a secand .
reffigeipR; QIR Hrmhodieet 16, gt n e dirHehe dghymidiication cooling
behavi or during the dehum dification cooling
OPYRE™hti on. [Figure 43] Figure 43 is a schematic

O 0 OB 05 MRl b oo of
reffifga byt PELEIRO P HRAGS Syt urifif B huthiafth¥atiO heating
operation.

fFigure 40] Figure 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



[Figure 44] Figure 44 is a schematic di agram show ng
the configuration of a refrigerant circuit in athird
nodi fication included in other enbodinents and its
behavior 5 during the dehurldi fication cooling
operation. [Figure 45] Figure 45 is a schematic
di agram showi ng the configuration of the refrigerant
refrédefani dirdult inhehet kdconld mustificatimhi wludad |indetteri embbdierents and its
enbodi nents and its behavior during the
behaviat didfingdt homidifedtiondheather aderation. [ Fi gure 46] Figure
46 is a schematic diagram show ng the configuration of
a [Pignef 44]gBigard 44iis cubdheimatia diagramhshomdig itloa comfinguration of a
i ncluded in other enbodinments and its behavior during
refifigeeard elvanit din fithiad odifatbn iplodedriatotien enfbsidgoends 4 its behavior
Figure 47 is a schematic diagram showi ng the
durimgrthe detnaniddivatién tdvding opératiger ant circuit in the
fourth nodification included in other enbodi nents and
i t s [Figelead3]oFigdeer 45 s aisehmatiCddiiﬁgnam slovwihgahd¢ nepfiguration of the
operation. 15 [Figure 48] gure 48 is a schematic
refiiigeagnt ainceih owihe ghlrmmodxfmaiugumtudgﬁ imgthetembadimenty apdits behavior
circuit in the fourth nodification included in other
durgngitbel hmerdiScatjopihgating opglatidhgure 49 is a schematic
di agram showi ng the configuration of a refrjgerant
ci r &Biigure A6k Figure HO g peheanatiordipgremushsaving the 1gepiiguration of a
enbodi nents. [Figure 50] Figure 50 is a schematic
reftigeagtamcain ohp et Oé@ﬁwcgumaw% irppther emppdipeRts @E‘il }fs, behavior
circuit in a sixth nodification included in other
durgngybe dpfumidificptippyeeding ppemafigiir e 51 i s a schemat c
di agram showi ng the confjguration of r ef %
ci r QEEG ATlaFIgtEAT s Aouematic figATah hardas ¢ flfh

enbodi nent s, and |ts behayvi or dur| t.he
refiigaTeRt aquqﬂcat it et %P %i?é‘roﬁt ‘II’BLHEg? AN oRiPEr SBPofimftse and its
52 | mat.i.¢. di agram sho t he configuration of
be}iaﬂlé’r 2‘3“% ﬁ'i ih;ﬁi‘t] e@HPgop%matt“ﬁb seventhI gurati

di t I t nbo
pendbiedr 48 L%ﬁ?et 8 lm'rﬁ%%’weriﬂﬁ%gw"hé TG B0 Sphffuption of the

i h
ref{‘%eég‘%?fff:?ﬁiﬂ P ey LR W AR
i t | d :
o el Caulrl nng?a(n: MRl R A8 B B @hion of o

reff ge%ru%tmr%ﬂit in a fifth modification included in other embodiments.

ation of the

[Figure 50] Figure 50 is a schematic diagram showing the 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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[Figure 54] Figure 54 is a schematic di agram show ng
the configuration of the refrigerant circuit in the
ei ght h nodi fication included in other enbodi nents and
its 5 behavior during the h3midification heating
operation. [Figure 55] Figure 55 is a schematic
di agram showi ng the configuration of a refrigerant
refeigerani tcirbuit an namtelghtio dhédifiedtioan idcneled digd other @it@diments and its
enbodi nents and its behavior during the
behtaterrduding itleed dhomidifioationg:oolirg apération. [ Fi gure 56] Figure
56 is a schematic di agram show ng the configuration of
t he [Fighre S#F Fiprasy isia sohefnaiie) didpearishoWingoie fdoAfiration of the
i ncluded in other enbodinments and its behavior during
refrigerahumirchiif iic ahe onightk ambdidicater adwded BestheMrtiehotlthents and its
Carrying Qut the Invention [0078] Enbodi nents of the
belpvegaturing tveentnidifioatibh héstindepematibed i n det ai | bel ow
with 15 reference to the draw ngs. [0079]
<<Enfbigiirer®d] Figwe e b reekemation dizged shewing Ithefcohfiguration of a
fp_r esent invention is described. An air conditioning
refggerepheirsuit inlrenipthenedificagimmodiivded ircothessembadimbuts landfits behavior
i.ndoor sensible heat |oad and | atent heat |oad. The
duging theslebimidifcatign syelinearierssiondes a refrigerant circuit
(10) and runs a vapor 20 conpression refrigeration
cycl[&igye 86} Eiguae Shgs resohpyeriadiagram shgwingHbe configuration of the
refrigerant circuit (10). [0080] As shown in Figures
refriggrapt LerUtthethﬂéﬂ@ﬁlge@@ﬁ@at@nm@uded(lm@)her smbpdivieatschndiitsthehavior
a single, conpressor (20), a single four-way sel ector
dugng the humidifigaipnsheatingprerdiitor - oper ated  expansi on
valve (40). Further, the refrigerant circuit (10) is
provided with a si ngl e outdoor 25 heat exchanger (21),

ndoor eat exchanger (22) and a single
Beﬁt&ﬁﬂag a'fTéfH’cg E&@W&H&%‘P“‘{‘BO) In this refrigerant
e out door . heat ex
l“"?gﬁsﬁ%"&?ﬁ@eﬂ% e REBERC HIvEntiR ecfféfréwéean detpil elow with

reftr € etngg heat exchanger (22) and the adsor ption 32
?13? 8 J&¥85(30) constitute utilization side heat

[ﬂd% fl gurn&}?Odghgqsl %fﬁg E’E"?ﬁ[@@%g? I(:lsr glu?/en(tlg) ) h'Glz'he

t he nﬁ’f?oz Bré)trz]?g)f the 2 Pﬁe%@ gﬁ\t{erﬁgg} 1%%&758:%1? 61? %n ngcon%ltlomng system of
the present embodiment copes with both of indoor sensible heat load and latent heat load.
The air conditioning system includes a refrigerant circuit (10) and runs a vapor
compression refrigeration cycle by circulating refrigerant through the refrigerant circuit
(10).
[0080] 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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val ve (50) and connected at its suction side to the
second port of the four-way selector 5 valve (50). In
the refrigerant circuit (10), the outdoor heat
exchanger (21), the notor-ggerated expansion val ve
(40), the adsorption heat exchanger (30) and the
i ndoor heat exchanger (22) are arranged in this order
heat EQRahf2 (30 doslstitQuanidizhteisy dide ik éxcbbngdne  f our - way
sel ector valve (50). [0082] The refrigerant circuit
[0081P) A SHedowiplibelis plveuitdetle Wohfigwaatical e diedrefidderant (@@t (10). The
and a 10 capillary tube (43). The sol enoid val ve (60)
cothfre§hos DX 8¢l chalereent itheisadsgs fitle anthehatt poexefitha deur-way selector
(30) and the indoor heat exchanger (22). The capillary
valt&!1050)(#hd) consectedh ALt edctivh sidne drcebaidypen of hiee four-way selector
sol enoi d val ve (60) and the adsorption heat exchanger
valg80)50pndh thenrefdgerantatirtdie (@0hetheendtdoet ieeh dxhbanger (21), the
sol enoi d val ve (60) and the indoor heat exchanger
mof@D)peratdl §3A8Spn TakveddOcloe adsegitioaxishn rgdrang 1(30) bk the indoor
i ndoor heat exchanger (22) and the adsorption heat
hea xexhizmger ((23C)e arrengedoissthisi ordew frent ihe-third-towhed foagth port of the
exchangers conposed of a heat exchanger tube and a
fouravayescleomwbealve{SMi ns. Qut of these heat exchangers,
the adsorption heat exchanger (30) has an adsor bent
[0083} r iBe rofrigebant firpuis (k0 de Sythengeviidrsneih alanoidiyalygi€60) and a
zeolite and silica gel. On the other hand, each of the
capllarsi owbe a3 Thechrlengad vabve( (60) iarsdspoped brissn the adsorption heat
exchanger (22) have no adsorbent carried on the fin
exchangead3® anddhe fndeor bras exhapesrda?). dhe Rapiary b dd) isgannected at

and refrigerant. Thus, the indoor heat exchanger

| ; (22)
ong ¢Rd thetwreasthg reokaneich¥alve d8@havd)dhe adserptimoheaysxchmegr (30) and
heat exchange between air and . refrigerant, [0084] The
connisgiedahheseihercang beinisepdhe sesmaidivab S0 at e bpgor eel Echanger
ixmition (a position 25 shown in Figure 1) in which
(2%)he first and third ports communicate and the second

OBL, L oRErs SPIRBDLSAS, AR 2 Se TR pRA i s e
e R BTS20 LRE SR SRl s composed
o e SRR AR AR g s EORE S SR P fner.
adsholflprgoclgi ﬁei:a% %%él?aﬂg@re@bs B9 3P %H%rbe%rt] ‘carried on the fin surfaces. Adsorbents
used include zeolite and silica gel. On the other hand, each of the outdoor 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.

[0084) 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.
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[ 0086] <Dehum dification cooling operation>5 The
system s behavi or during the dehum dification cooling
operation is described wth reference to Figure 1.
[0087] During the dehum di fig®ti on cooling operation,
the four-way selector valve (50) is set to the first
position so that the outdoor heat exchanger (21)

[008S] VeD@satibnaPBeleR&er and the indoor heat exchanger
(22) serves as an evaporator. Further, an adsorption
act imme idir 10ondiiieding heyadsaorgit ithe hbeatntexahivoti@ent Sfrforms a
serves as an evaporator and a regeneration action 1iIn

detinhidifichtien astngpbeatiohead a Bxehifigeion h8ingspertidonas a
condenser are repeatedly alternated. [0088]

[00B6] t hebempedifidatiomaolihg opkehtisr>di fi cati on cool i ng
operation, outdoor air is supplied to the outdoor
heatThexsybtamgebel(a2ior dandg tleodehairidiifisattunp@olieg operatibwe is described
i ndoor heat 15 exchanger (22) and the adsorption heat

withxefeamgeto Figlde. 1.Then, the air cool ed by the indoor
heat exchanger (22) is continuously supplied to the

[008Gb mDwifig the tdebumidificktionwodiifg eperityort bie foadsaypeieotor valve (50)
heat exchanger (30) is intermttently supplied to the

is sebtonthe [ROPO}itiDuED gt theeoutdiwo hpatieschaager @A) seareessAsavaonidenser and

ure 1(A), the solenoid valve (60) is opened and

thet mgoqrdml ngcf@flgctrh(&)rwm& ahan avangraisp dnwghem ap sdeerptid petion in
Is appropriately 20 controlled. Under these
whichribe adsorpsionrhert exghprzger (H)) seitvay gfean dvapertonand gnpgeasigen action
(20). condenses in the outdoor heat exchanger (21), is

in il dbe iadsgrption Ut sychangcindOr sapes a8 el cordgRarrs s repeatedly
val ve (40), evaporates while passing through the

altgggaled-pt i on heat exchanger (30) and the indoor heat
exchanger (22) in this order, is. sucked into and then

[0088hp fageunesy. BN C@ﬁpﬁi@é‘%‘ﬁlﬁew CQ@IIIIEO@Qg]atI%r PW&OOT air is
bl 3y 5 o 5 e
bably G PLEERRIAERS AR AL R0 TRRRIBL By AT
hed 85&%%%&2%@ rco?'%%%“‘%?éélwﬁéb TR W 4 Guaitied by the
o SRR bl CHORY it Bty SRRt eﬁtagflhémm !
[0@22 umrf)allgrkﬁcgldt?lg ad?oaptflon %cttaken s%%gg;glg rFr eu:tr% 1 éﬁ} Sé))](ec ginvalve (60) is
opened 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 adsorption heat exchanger (30)
and the indoor heat exchanger (22) in this order, is sucked into and then compressed by the
compressor (20).
[0090] 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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(30) is returned to the room 5 [0091] During the
regeneration action, as shown in Figure 1(B), the
sol enoid valve (60) is closed and the opening of the
not or - oper at ed expansi on val34¢ (40) is set fully open.
Under these conditions, refrigerant discharged from
the conpressor (20) condenses while passing through
adsoRRioaiedpexchagadr (800 hanigere ih3Ad reuid alrlie adsleBeEdby @ik adsorbent to
heat exchanger (30) in this order, is reduced in '
dehun€disytie: Ryni fie agdtd haat ¥f ddibeptiohProdiéd@dariag €& ddghuiidification
i ndoor heat 10 exchanger (22), is sucked into and
is taka@nby digpreds geaantb The heort alfpdéhanidified By . the @AH2ptidaukdan @xchanger
t he regeneration action, the outdoor air having taken
(3theatenfriaitortkd rdoger ant  in t he outdoor heat exchanger
(21) is discharged to the outside atnosphere while the
[009dD MDhaing the oégetietation hetidnn do stiovwremt FigueidBylahe ¢dnoid salve (60)
returned to the room Further, in the adsorption heat
is drsdangethe (@Opingtdfetha dsdobeprated expageivareled(48) is set fully open.
heating fromrefrigerant 15 and noi sture desorbed from
Untlérethegtsambeivins, efragepdrnit @charged omothmncainpresIdre(2fipcatdenses while
desorbed fromthe adsorption heat exchanger (30) is
pasdingdhraugle thet autd dve hoatt sxicbiangat (213 phibthe adsarpgombeat wikehanger (30) in
the roomair. [0093] <Hum dification heating
thipprdentis ortucathm prgsuenby thvetapillavy tubgr(d#d)y evaporates in the indoor heat
hum di fication heating operation is described 20 with
exqhangar é2delstsycltidgntocand thgnomoupiressed bnthetckgpressor (20).
hum di ficati on heating operation, the four-wa )
[0092] edPwsing\the vegepgation actiogethe ytdoprais bayng takes %@@t(fwr% gefrigerant
. that the indoor heat exchanger (22) serves as a ,
in thg Rytdesehea sychapger @} Wolbychargad tetbepatsigds atmpphezewhide the room

., as evaporator. Further, an adsorption action in
air op A

Ph ghea giopp hrdnesbanges ke hakgesturpeh o dig veam.gEurgher, in the
SRR e eaES R AN oop ) TS reoisaing by Regiioe gt refrigeran
and ol ok st 30 ohu 4 NG A o
desp R R iRt S Rinett PR o7 ETE DR giide Sumosphere

to gt%%]) an ett(])e adsor pti on heat exchanger (30). Then, the
B3I’ HeEat onglﬁlﬁe i ndoor heat exchanger (22) is

100980 IRl RIRBLASE ohGatibR T oom while the air

The system’s behavior during the humidification heating operation is described
with reference to Figure 2.
[0094] 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.

{0095] Furthermore, during the humidification heating operation, outdoor air is supplied
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adsorption heat exchanger (30) is intermttently
supplied to the room 5 [0096] During the adsorption
action, as shown in Figure 2(A), the solenoid valve
(60) is closed and the not @5 operated expansi on val ve
(40) is set fully open. Under these conditions,
refrigerant di scharged fromthe conpressor (20)
to tendedioe heatextimgen@epivhiie adom aix éhauppéied (RAE inddr heat exchanger
reduced in pressure by the capillary tube (43),
(2B vapottat sisomftioh chepasgthaggert (FOpUTher, ke adlshegndd bp theahdoor heat
exchanger (30) and the outdoor heat exchanger (21) in
extHanger Q) ds dentindosslyusaipelied nd chearwhnt,hehile olnp pslseidified by the
the conpressor (20). [0097] During the adsorption
adsoepticnheat Evechonged () iminterimittently snppl@dge thehreai. t o
refrigerant in the outdoor heat exchanger (21) is
[00916% c Nangeglthe @dsdrpticutdiodeasthopapghdigire(A)k thehwlanovhvalve (60) is
air heated by the indoor heat exchanger (22) is
closed wndethet motdiepenitnt ekpansieer valvm (4hleis adsbrbyt open. hidader these
exchanger (30), noisture in the roomair is adsorbed
comditiomre rddggmbbdmsclarghdl@om tike bempressor 44 oroptiensas in the indoor heat
produced during the adsorption is taken by the . )
exehahgerg @2 hns reduers ingwensuigiby the cendllay tebre(43dsyrparigh while passing
heat exchanger (30) is discharged to the outside
thrgughp dishedserptiopdwesixabangend3Phend Bigernsdentihsat axabpoger @3) in this
shown in Flgure 2(B), the solenoid valve 60) IS
ordenp scksd intp jgad mﬁpm@reéﬁedt% freergpresyE (Hed expansi on
val ve (40) is appropriately control]ed. Under these
[0Q95h di Prigass theradsprplen apiord R PRIARRIPLT haying Fracasehprade affrigerant

ndenses whi | e h.the i ndoor

in sghudope Rapigar oy (i & {ibatead o phe SRei AmosBiey ahle dhe room

airgaebd. B bbby STOHPER D) z%r%?i&éﬁb? ?foQi Fiyrther, in the
ad%q?ﬁ?r?% b Pecteagensy Chanﬁ&f&ﬁ%ﬁé@&#ﬂ%@% Hpiisagy Bhsgpent and
the i 3@%@363’3@5‘{’@@% ??rglzgr A BT ilch s Qe?ﬁ%%%%t The room
air AV dsBhich et RERPEATBY) Bk URaRELR 18 RIRRRS rere.
[omhaﬁgﬁ%g E}‘%Zx%% iSh 4RSS aﬁé gh&{&gg; ?%ph f(‘af;ét orggle%z@xd valve (60)

SIS0 B B AR SR i s
coﬁ?&[@dalU de;l—qﬁesreog%%cﬁﬁ&ns r}gﬂlgg ag{ %cﬁ%rg%@efr&ﬂsﬁ%g%%‘?ﬁfssor (20)

eat exc anger is tetu tot room

cofddn8&! whitd pETRAhARIh the indoor heat exchanger (22) and the adsorption heat
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).

[0099] 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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In the present enbodi nent, the adsorption heat
exchanger (30) is disposed as a 5 utilization side
heat exchanger in the refrigerant circuit (10) and the
absolute humdity of air is3Bontrolled by passing the
air through the adsorption heat exchanger (30). In
other words, the air is dehumdified not by

and ancierisé [gsdTbeds fiwhe the alldvebait ris applied tah&krOWA air. The room air
techni que but by adsorbing the noisture in the air on

humidifids by fterddsorplibs hedtierthdap @308 retagRd td thes86m! he
refrigerant evaporation tenperature in the

(0108 r i -gEffadts of Ebcdimehel -ow t he dew 10 point of air and
enabl es air dehum dification even if the refrigerant
evaplar tht ippesent empediatent, ehé adsepticat hdah exeliahgele@0pas Aisposed as a
or higher. [0101] Therefore, according to the present

utibrdimai sidnbeat ehehangdrringbe saftigaustporcatti(bd) artdethp ebstiute drumidity of
in the refrigeration cycle can be set higher than

aircis vesmollahby Ipgssitentheiair thaebplnihdiaklyorptomibeat esohariger (30). In other
reduces the difference between high and | ow pressures

wards, tthe airSisr ddhuingdified inoh by yaoindensisg moistwalin, the i powethe known
consunpti on of the conpressor (20) can be reduced,

techhigue byt bypadserbing thhendgmroin theerir ef rangpsisabentn Thiscélgninates the
[0102] Further, in the present enbodi nent, noisture is

negiblooebdg refrigaranhevapdebiep tenoperatiesan theasiiigegation(Gole below the dew
intended for a regeneration action and the desorbed ]

poinbi ok @ire and enAblaseair dehvnpidifisptiopyennlf ther oefgigenahie evaporation
adsor ption heat exchanger (30). Then, the air

temprERtETer is 6et 2 thehiir davgreipeorduglsage t hrough t he

TSI SHEONE i RETTR—
o, 5 P RS i Pty o
TR LRI ST N
reBRnT 21 B yF Uiy T RESAPRLOR, o B SOBRPIBOF 29) can be
recSe SRR R0 68 IO AL R bt tabBar et 2 of the

AL SR B SRS L b, FROEH BB o
e RO TR e 15 S AR T LS B SRS s
to iﬁ%‘)%? b%kagéd GG ghegzpig%rﬁ’)goﬁ H&at” SIHAERE 396, ThES Ut il RAmidified
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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conpressor (20), a single notor-operated expansion
valve (40), and two four-way selector 5 valves (51
52). Further, the refrigerant circuit (10) is provided
with a single outdoor heat egZhanger (21), a single

i ndoor heat exchanger (22) and a single adsorption
heat exchanger (30). In this refrigerant circuit

the f@3ent ehBo Qi A0 Qhri A the XeiTRRERTon (A he PRSIl RSt S};P from the

heat - source si de heat exchanger while the indoor h

airRSANABERE sydeh dAMhHoaen@dg0or ption heat exchanger (30)
constitute utilization side heat exchangers. The

[0104) doAs stheat indXehangehd ]Ipth(c,‘%ét}iggeiahﬁcﬁdiﬂmD%B%évided with a single
exchanger (22) and the adsorption heat exchanger (30)

compesS@MR0Yursatile nOtdRDptREdSaiFBnASn 14106 &40) NarididRdoliBRhy selector
1. [0105] A description is given to the configuration

vabvks (31 SERTHur@er, it redi gedatit teircdi® ) 10) b @rovedyaPK IS & Ging{e?Otdoor heat
is connected at its discharge side to the first port

excfanpéreg21), asingloindovvdicat Sehendep(225ahil @ sirfeld addbbtion heat exchanger
connected at its suction side to the second port of

(3®)hdnf ihis trefiigamnmaircdid (48), etht osutdedrv Bedt Sdchardee Ril¥ Sonstitutes a
four-way sel ector valve (51) is connected at its third

hegesotirceidet lmt fkelmhggrowhileothetihéow deanekchanger {23) and the adsorption
sel ector valve (52) and connected at its fourth port

heatexchanges@0poahspote utdizatie side beat dxélompersalhesmitémir deat exchanger
vaIve@éSZ) via the adsorption heat exchanger (30). In

(2bhiberrdaor deatanchanger@) afdity adsdrptioubaio exchapgir (30) are configured
exchanger (21), the notor-operated expansion valve '

to paythy same as Heose mdoobodigent Bxchanger (22) are arranged
in 20 this order fromthe third to fourth port of the

[0195 oy deswrirtinayis séveactoothe vepinfiguraBon of [tigs odtigarhet ¢irquétt (10). The
four-way sel ector valve (51) switches between a first

compeptardi0) B coppested ahits dewharen sidegiarthe fBgtAorhaf the( fAgsy four-way
in which the first and third ports communi cate and

selpger alio ) apdiconeasted apiby sustien mdate thersecandpoat afdbe fest four-way
I osition %ﬁ %osition shown in Figures. 3(B) and 4&8&%

selpeionkalks (YHe Tl First IRgvHotrederor Yes(5d b imenmmeged abivy third port to

tht e secoEgland %g,third orts communi cate. On the
CHBEPOThSh e SeHIdSQEGAY FolErionms) Ve 8128 and cornsripd at g fourth port to

e PicoRlort 1 B chesnd) T pURCon YalE, (320 3 dhe iterphion heat
i cate.and th d and fourth port
T R R
in Fi 3(B 4 i which the first .
o BB e A 0 R B e 20, g e
thiPSIES HEATHM GRS SourkOL bt the RELFTLQNELy SR 2ve (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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The air conditioning system of the present enbodi nent
performs a 5 dehum dification cooling operation and a
hum di fi cati on heating operation. 10 15 20 [0108]
<Dehumi di fication cooling opggati on> The system s
behavi or during the dehum dification cooling operation
is described wth reference to Figure 3. [0109]
secbbd bogtibh & peiion dhofinciatti@ies 8@8)iangd ATy At whidh thehfirst and fourth
out door heat exchanger (21) serves as a condenser and

portd@niridaitiodte Aedihe exaindn@e thit PRortsSeRRmiGse.an
evaporator. Further, an adsorption action in which

[010ME ad3effpionelBéaaiorexchanger (30) serves as an
evaporator and a regeneration action in which the
adsdhet ian berkitiewghasgtem ( 30) ther pesermts ambodimelengerforms a
are repeatedly alternated. [0110] Furthernore, during
detunadifiehtion choling aperatiorc aral 4 lgnefdaadn begtingopdmtionai r i s
supplied to the outdoor heat exchanger (21) while room
[018B) i<Deuppdifiedion@obheg opwlatam™>heat exchanger (22) and
t he adsorption heat exchanger (30). Then, the air
coolTée systemhebéhadiooduring tdte dehomadifeation2@pling operation is described
continuously supplied to the roomwhile the air :
witteéferende fd Biguts\3.t he adsor pti on heat exchanger (30) is
intermttently supplied to the room [0111] During the
[0188) o Muringrtha slehwnidifastioh saplingnommraggione e gtdoareaf ¢xehanger (21)
four-way selector valve (51) and the second four-way
serues| ascx emdorsey and Bie )indgos heattexelangie(22) ferves aspasivapergtor. Further,
and the opening of the notor-operated expansi on val ve
an pdroyption agbien apmhighethy adenipien hed exchpager (30hsayges as an evaporator
conditions, refrigerant discharged fromthe conpressor
and a05eLeneadens @stion 1n Hehightthe adsorpbaR hert kashydeer 3D, serees as a
reduced in pressure by the notor-operated expansion
condsnses aeqgpeateddy alsnaleds whil e passing through the

o b eRhers SRR e eSSBSt b i
RS TRS le H35, SOMBHE TS 998 o B RS s
e 0 LS B e UL SR B BB g oo
hea% 9exchanger (22) is continuously supplied to the room while the air dehumidified by the
adsorption heat exchanger (30) is intermittently supplied to the room.

[0111] During the adsorption action, as shown in Figure 3(A), the first four-way selector
valve (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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air cooled by the indoor heat exchanger (22) is
returned to the room Further, in the adsorption heat
exchanger (30), noisture in the roomair is adsorbed
by the adsorbent to dehum dggéy the roomair and the
heat of adsorption produced during the
dehum dification is taken by the refrigerant. The
airr@@Bdaby tkke mbvod ihkhte gk ddyinddd 220 SO FRbmed thaRE r8XBNERAEST, in the
5 (30) is returned to the room [0113] During the
addoggioneticat exthadgdri (30), nadistafeointhe Rodrh Gt i€ adfdBbed b€he adsorbent to
first four-way selector valve (51) and the second
detfupnidifyalye so@heair and gl Mt 0badsopptonsbdiced tdughg tisedsmehidification
positions and the opening of the notor-operated
is ekpabg itnrefdperent( 20 roem appdehotiidified by theatse@pli@dheat exchanger
Under these conditions, refrigerant discharged from
(30 hereoongal @sBoroopiz0) 10 condenses whil e passing through
t he adsorption heat exchanger (30) and the outdoor
[01i8ht Dwigphérgege(dion actidn, sasoshdem, in Figued 3¢BY the first four-way
pressure by the notor-operated expansion valve (40),
selestaipwalae €31)i md the senclmbfouneaty skahangdve (523)are isst to their second
sucked into and then conpressed by the conpressor
pogie@)s. arffd) the4dpeding nf) thehmotareppaemteal expansiotivaive (48¢ is appropriately
outdoor air having taken heat fromrefrigerant 15 in
conitrpdleguilinder thesat candishamgeefrig@rant idischidrgesh rape dthe ocanfyeressor (20)
out si de atnosphere while the room air cooled by the
conderess rwinleanaseing ithrayel thez@porption bealrerelhnger (38 and the outdoor heat
Further, in the adsorption heat exchanger (30), the
exchgagsr h&htinjthis oadpanie redused bypragsaitd by thierroptor-eparhigd eapansion valve
and noi sture desorbed fromthe adsorbent is apﬂlied to
(40)+ryapejates ap the mAeorhspsexghangen €2y isecikaddnio anal then compressed by
adsor pti on _heat exchanger (30) is discharged to the
the Goppreseor{fbsphere 20 together with the roomair.
[gﬁ13$ gHuHidification heati ng operation> The systeni s .
[OIEEE o PBinedne reRgnerRiomestion; the oatdoshain Baying ke BeajtTasm refrigerant
feren

o T hER b B SR SR b OLAEL v e rom
o RS A R e 2D FSl el T R P, n e
o BEREEAPhe GHEA 10 o RARIER P 5RaR B0 AeBaf g
o YRR B @A AEHEPALES: IEPURD BN e mois
desorbed from the adsorption heat exchanger (30) is discharged to the outside atmosphere
together with the room air.
[0115] <Humidification heating operation>

The system’s behavior during the humidification heating operatioﬁ 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 regencration action in which the adsorption heat exchanger (30) serves as a



10

15

20

25

condenser are repeatedly alternated. [0117]
Furthernore, during the humdification heating
operation, outdoor air is supplied to the outdoor
heat exchanger (21) while roéair is supplied to the
i ndoor heat exchanger (22) and the adsorption heat
exchanger (30). Then, the air heated by the indoor

colRaterarexpbasd¢altérddiedi S continuously supplied to the
roomwhile the air humdified by the adsorption heat

[0EXg hang@errh&@) dirng Ak QLMiditiednyheatiRPbpestidO olifdBor A supplied
[0118] During the adsorption action, as shown in

to fieGritddof Gédt exti@gi 233 whilelfoot@Yirs€hgplied to thaliNd®ot hdadt exchanger
is set to the first position, the second four-way

(2B edrgicther adéaiption (1ed) ekchadgér (30).t Mien, SsBe @irdhéy@sl bl QRe indoor heat
and t he opening of the notor-operated expansi on val ve

ex{haBeri @21 Qs apptinpiusiat alppliedns nod resh Whitkethd Bedtimidified by the
conditions, refrigerant discharged fromthe

adwopondsadexchafber (30 deinsemittantlyRepplizdac thereain. exchanger
(22), is reduced in pressure by the notor-operated

[0E8pansSurig thaladsrpdd) actien apahatvasn Bibured @gsthe fiysttbuowgh selector
the outdoor heat exchanger (21) and the adsorption

valve 451)eix cttatoghke fif8 Positiont the seawnddbyr-way seledtedvilng (52angiset to the
then conpressed by the conpressor (20). 15 [0119] .

sedonfl i popitidie aws chet openingcof othe  tivtorenpeckd@t expansiavivatye (40) is
rel eased heat to refrigerant in the outdoor heat

appIphiaipkye contedliedi sUdderc hbasgedonditienise wiigiraie disaggéierfzom the
while the room air heated by the indoor heat

compeehss g copdynsesinrtbe indeevhaab exdhangayd??), Buedinsd in pressure by the
t he adsorption heat exchanger (30), noisture in the

mateyoereted pxpansionriabe (90). tevepaiaies mivlstpassing thrpegth gt ougdoor heat
adsorption produced during the adsorption is taken b

exqRBEq &2 1 29 hnedsomtion iseimxobanger (30) irdtissydemnis sucked info and then

coBESIAYARRBaBPEr (D0120] Dur i ng 1 he T egener ati on

05 08 o A i b bl il s
B R NG RN, -
“irOHAER DY A T REE RO BT P i el dh Ay Beprey Bt in the
SRR ReGF DRPOR R A0 BRERAR GRS 05" S ReEe] idh orbent and
B RS R e Bl A ey, e o
air 320 8L MSRishibibh ol Uk B0 38} isTEERARIRE: the blesideStmosphere, |
[0120] During the regencration 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 exchénger (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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t hen conpressed by the conpressor (20). [0121] During
the regeneration action, the outdoor air having

rel eased heat to refrigerant in the outdoor heat
exchanger (21) is discharged4to the outside atnosphere
while the room air heated by the indoor heat
exchanger (22) is returned to the room Further, in

theﬁafh%nérés@&pﬁdptﬂe%n&g@gmqmganger (30), the adsorbent is

regenerated by heating fromrefrigerant and noisture

[0Xa$ Orbethd theRedenerafies QbtRAN thel cutdRP hird@ving rélBfel BOM 10 refrigerant
aif. The roomair humdified by the adsorption heat

in EReCRADe hedtIthdnger @Y INBEELEReH W tHeORMidd AEdebhere while the room
Ef fects of Enmbodinent 2 According to the present

aireidaed pefihe indeRr fHehi owdhagreefR2ris famnbe tohhairf@H. FOrther, in the
10 addition to the effects obtai ned by the above

ad$oipisi h@i texdhanDe@0f,i e labisorbdn? 1§ hre8@ERAGby Retih®Trom refrigerant
during the dehum dification cooling operation and the
and encistira dedovbed] fiioi the Bdsorbenmiigliabbliad t®nhd@edm Ngr. The room air
operation in the present enbodi nent, the refrigerant
hunidifibdbyg e adtsptivh heat etHangsBe) i 28hmes td the séom.
i ntroduced into the adsorption heat exchanger (30).
[0122¢r ef Biifexts dfiembefimented-ant at t he hi ghest tenperature
can be introduced into the adsorption 15 heat
exchamgeding 30)th¢ prasent emeodiment;, e Hielbtwing effect ban be obtained in
adsorbent. This nmakes it possible to sufficiently
addition eadle tffiects ebpmedtoyrtbe @botehBmhddimenet Speudfitatler abthe second
ensure the regeneration of the adsorbent. [0123]
acticoEddn thendelBimgfifichidon nedingi operdivnosghdrthet se@ond attien during the
present invention is described. An air conditioning -
hugndjfiegtionf heagiog tdperaipr grribe gndsonti enobedimant, dke refrigerent discharge
configuration of the ref riger ant circuit (10) fromthe
frog} thec semipreseoni B8) 33 Srdninpdueed datonthst adsorpftion gt ggchanger (30).
shown in Figures 3 and 4, the refrigerant circuit (10) )
Therefase.ohie aefdggianhatadhe highest teraperpiuess eay by mpducgddniedhe adsorption
not or - oper at ed expansi on_valve (40), a single faour-way |,
heatepxghanger (303 tg atifig fordhe heatinesef] ba Grdsprhenty Bais mgakes gopossible to
&?rt er, the refrigerant circuit (10)_ is %rovided 25 )
suificeRtly, 125reR3F dholprms R 4 theesdsRErgbAY Pigseby Sngyrp dingregeneration
fh)gd or, heat exchanger (22) and a single adsorption
© s@PPHanger (30). In this refrigerant circuit (10),

(0320, EGTRRDFAS FOE TBERRGer whi e the | ndoor heat

excr]?rﬂgc?d’imggtzg of tli]qcel p?ezsent 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 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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the adsorption heat exchanger (30) constitute .
utilization side heat exchangers. The outdoor heat
exchanger (21), the indoor heat exchanger (22) and the
adsorpti on heat exchanger (382 are configured to be
the same as those in Enbodi nent 1. [0125] A
description is given to the configuration of the
thel &l61iptieh ABdt ekbhidiigbd (%%%nstif[ﬂ@utiﬁza@i@ﬂ@fd@fh‘é@tf excB&hgetss The outdoor
connected at its discharge side to the first port of
hedthecHadér (8@, tlseind6dteat ssthaeret B1Y) anf theGRIsRPE bR HebxéHanger (30)
suction side to the second port of the four-way
aresnfiginet to vathesafn @} thosa it Babédibtehger ant circuit (10),
t he outdoor heat exchanger (21), the notor-operated
[012spansidescritaioviels (g40n, tot the donfigiiration @ifiahe rafeipatant( &idduit (10). The
and the indoor heat exchanger (22) are arranged in
compiesson (21@)yis commactddent titvidisdtharge kiddtd Ithepinst pat of the four-way selector
four-way 10 sel ector valve (50). The adsorption heat
valex ¢B@ngel cqdeyted sat dormetidresidato dheeseenad Ipettvafahe folreway selector
i ndoor heat exchanger (22) and the four-way sel ector
valval (&8).( 30) then defcigenastc togduiat (10he theotdusdooe nskab e¢xobauger h@1), the
not or - oper at ed expansi on val ve (40) and the first
mod@t-aeoitell expansion(Blye W, theefisesalenoid otadveo(6d) \eatl e indoor heat
égﬁ) . e&0126] The four-way sel ector valve (50) swtches
extienggre@2 h afe asangedsih tthigrorder fpowi the dhird 16 fehtwport f the four-way
Figure 5) in which the first and third ports
selegpvalve 810, Bhel adyeeptinachnati cxahangdrddP) is qeonected at one end between
communi cate and a second position (a position shown in
theringegreheg) exohangardR2) andethe ifeustwam selecser Yalver0p gnd connected at the
conmuni cate and the second and third ports .
othep sid briveaes  the gaopgrroperaterh expansiea| vas@h&w @nd thee figgt solenoid valve
ondi tioning system of the present enbodi nent perforns
(6]§ vigihe geanaiseicnidaals{6®ool i ng operation and a

(012801 cheafor o sirciasar e 5[93%@2@?@%&%%?]@ 8 figgtepsition (2 position
B B i oL U P 0L OB L1 2
P A OSSR SESLG SBE b s e in e
o0 P RSB o Tl PSR oA e
] SRRl HEIRET (21 o0 ves 2 2 condenser

exchgpoey;, ( %9Ad1ﬁgﬁ1}{§ S sae" J1VARQM €?J%)s%nt‘l3emb0diment 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 mede in which the adsorption heat exchanger (30) serves as an evaporator
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and the indoor heat exchanger (22) is in non-operating
condition and a second node in which the indoor heat
exchanger (22) serves as an evaporator and the
adsorption heat exchanger (£9) is in non-operating
condition are repeatedly alternated. [0130]
Furthernore, during the dehum dification cooling

and B AHb& hea 'ékélﬁﬁ%eraﬂﬂ) isSin %ﬁwiti@dcdnantdﬁemﬁw de@hd mode in
heat exchanger (21). Furthernore, in the

whithhihe el ddrCidat @RclABE 22) sBRG§ Ak iaANevap&ABraind the adsorption heat
supplied to only the adsorption heat exchanger (30)

exdhdfige?@30)1€ i horSépera@eolditios YpMeh@ted P aR@hted he

adsor pti on heat exchanger (30) and the indoor heat

[0188F hahgwemictd) dding Nfle t dBusREiaBMioMDd6olinkh@Peratibe @htboor air is
havi ng passed through the adsorption heat exchanger

supfpBied tathed dufddoaiheattexvhangep@ds. ehrihbioorghintthe deldeidifidagah cooling
10 exchanger (22) are alternately supplied to the

operaidum, rddii Adr] is lsapglire tb iohbt thewderptish Rebs @k¢Hangdr (30} d@ihg the first
for the adsorption heat exchanger (30) takes place.

moBerbutgsuphbed its Hothirable, adewrpiboeat Bxdhiaggere(3() And tHeeindoor heat
first solenoid valve (61) is closed and the second

exchohgamo(22) vduring (162 pedond omeded Thédndibe dihdsingopdised othsgugh the
refrigerant discharged fromthe conpressor (20)

adsomridenbest exvhaiger o30Hond theasir ehavimen gessed Abhjaughsthebindoor heat
reduced in pressure by the notor-operated expansion

exapanges (22)Gy¢ altoragidy stpicdrio thegoomds or pti on heat
exchanger (30), is sucked into and then conpressed by

(01384 dorihe esonode2on, adspuptiohiastion s, the dsdrption daf:at exchanger (30)
refrigerant into the indoor heat exchan

takghplpcfuring thaBrst fiodetassbpwndn Higued M@)(%s)ﬁrst[so qu valve (61) is
During the first node, the outdoor air having taken

clopgedaan %@?%&W%tfﬂlm (¢hes openegu{Under theemeonditions, refrigerant
exchan 1) is discharged to the .outside
dlS‘z‘R %@met e| Gpmpsessa 64) ;fioilé‘?PSﬁ-‘ééﬁ theeQitHapighsat 3ehanger (21), is
ture in tEe roomair is adsorbed by the adsorbent

red%e élhlm?wlfey Y He IF’B%OBFr@te&nEIXRaHQOHe‘é%IVE‘of(“%seHﬁBQrPTSﬁ in the
A Phion et duﬁmﬂ%@ (305,35 SRR s i e PPy (bE compressor (20).

dsor xchan is. returned t

In oL 24 o] e TS8R N PBB A5 £ FRGEHCR fofpu off by the

f adsorpti on heat exchanger (30) takes
ﬁrS?FOIeHOIdES%P’F:(Q?t he second node, as shown in Figure

0155P) o 0 RIS, S e B S 3B e
outBOSGehd &Eﬁange? H 1 gsecﬁlgcﬁlarg 4 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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di scharged fromthe conpressor (20) condenses in the
out door heat exchanger (21), is reduced in pressure
by the notor-operated expansi on valve (40), evaporates
in the indoor heat exchange44 (22), is sucked into and
then conpressed by the conpressor (20). In this case,
the flow of refrigerant into the adsorption heat
diserpe @@ (h0dorhfressat i2®f orld¥ndeban the 90&I06H hea! &RAMber (21), is
val ve (62). [0134] During the second node, the outdoor
redabéd apres@ird B e MeRk-obé@edr&plhsikal ddlte (40)! HRApo@tss AR @e indoor
heat exchanger (21) is discharged to the outside
heattexolquiger €20isl sackddeintoaid theh cofipedseddl By tHehewnmpreaor (20). In this
heat exchanger (22) is returned to the room In the
case g flowast tefidderant Nnfoathg exds¢rPlon helteexchaigeai(30)hidvdhag off by the
relatively | ow absolute humdity conmes into contact 10
seoonidl bolbh@d adse(62Bnt so that noisture is desorbed from
t he adsorbent. The noisture desorbed fromthe
[013d} o riptninggthb satond xohianthe ou{ddo) air having cikan fed ftom telfidgerant in the
out si de atnosphere together wth the roomair. [0135]
outdblomheiit feix cletnigen(21¢ a¢ disghapget ait the routsTdeataospleare svhile the room air
behavi or during the humi dification heating operation
cogled Hpdby itsledr hdB enchangere(23) envturned K dwrreol. If Gk3@lsorption heat
During the hum dification heating operation, the
exqhgngerv@)). dee rapmopirvhaving reB0Yyely Jowsabsoluts huneidgp comds into contact
_@osi tion and the outdoor heat exchanger (21) serves as
witgrthe gdyetheat & that moistiie is desorhied Srommihgadsorbentii The mhisture desorbed
adsor pti on heat exchanger (30) serves as a condenser
frognthe adprptiem beat eprekangend@a rgdischapged toghe putside atmosphere together
non- operating condition and a second node in which 20

withyilie JO9HbYF- heat ~exchanger (22) serves as a condenser
(0138h. G BIa I CRAEPE ROBRENT opoat edl y al ¢ er nat ed.

UM EL ST T I AN
e EIRIgE 420 L Lhe him i f§ caton heating
O B R She ot M B e
3 SRS B0 B R BT 22 A8, L1 o,
roSOL I RPaRgE A REDAS b C bl b ondenser n
theq}lacﬁ{rr}l%heé%hmp I(iﬁqs P nél{lgpééting condition and a second mode in which
the indoor heat exchanger (22) serves as a condenser and the adsorption heat exchanger
(30) 1s 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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room [0138] In the first node, a regeneration action
for the adsorption heat exchanger (30) takes place.
During the first node, as shown in Figure 6(A), the
first solenoid valve (61) is45closed and the second
sol enoi d valve (62) is opened. Under these conditions,
refrigerant 5 discharged fromthe conpressor (20)
rogigndenses in the adsorption heat exchanger (30), is
reduced in pressure by the notor-operated expansion
{0138) v eIn(tHO Yfirstemady raafegndritidnNgctiout fdp e adveftionXaaaghanger (30)
(21), is sucked into and then conpressed by the
takeo plac € Iharing(tRO first o dehassshobad e Figuhe 6{A 0 iedirst solenoid valve (61) is
refrigerant into the indoor heat exchanger (22) is
clstditindttfe degondsolénaid tvalve QbZNici abexad. ndeb these tOndifddB@Qkefrigerant
During the first node, the outdoor air having taken
dischated from thefcoingessamt (200 cordenses it dieoadsogaioneheah envhanger (30), is
(21) is discharged to the outside atnosphere. In the
redadedb mppresarchigathe motohapgated €8fHnsionpiabie(H@), esapdeser inabe outdoor
fromthe adsorbent heated by refrigerant and the
heatessohdneger (Adi)sisuekddsinapatd then tcomphassedobyrttai comprbssor @0 In this
air humdified by the adsorption heat exchanger (30)
cages theeflow nddrefrigetant intogthe iddeof hea0dxchmgeh 22)as shut off dyy, the first
an adsorption action for the adsorption heat exchanger
so]@g@;lvakvgﬁ@@ pl ace. During the second node, as shown in
ure 6(B), the first sol enoid valve (61) is opened
ﬂ tIeringethe rfirstsopdn dhel ovtdboreaif d2ying sakendisatifrommgfigerant in the
these conditions, refrigerant discharged fromthe
ouidgpphast gmha(ig@@)(woﬁ dispkaseed ta thheutpide enospbere. latbhadrgantion heat
(22), is. reduced in pressure by the notor-operated
ex@apgaisP8h ekt eméysoﬂeﬂ&ia%@maﬁlésadﬁwb@wehe@mddgb refpigerant and the
heat, exchanger p&é is sucked into and the .
de3osbRgy 1@9@%@ Byar dé%ﬁliﬁg@gbﬁlr(libs TOOfth ai rkﬁugndlésé by theadsorption
fl o S(ﬁﬁ er ant o t he adsorption heat exchanger
he"(t:% qnger )(‘S Fisg t‘P I0¢8cond sol enoid val ve (62).

0k erthiiBee-pr tﬁ?h"%Efs 1 GEPERION tipH P B eaueR e exchinger (30)
‘ﬁg a&"*&ﬁ&“&éﬁ%“éf’?‘g npger e g}y%%g, Fise 6B 8% IPRRAG Vive (1)
s GHEST BT ol @?@ﬁ%ﬁ”rgaiﬁ%diﬁgg ; C”?%%S‘)ﬁg%%@?ss “Bagns refigorat
T e

roomair IS

reddt&d leﬂrggugyb)} g nfxét&s-&pqutgc? Qﬁs!n%n &Rk (4&), 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 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 1S adsorbed by the adsorbent. The room air dried by the first adsorption heat
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exchanger (31) is discharged to the outside
at nosphere. [0142] - Effects of Enbodi nent 3
According to the present enbodi ment, the sane effects
as obtained by the above Enggdi nent 1 can be
obtai ned. 5 [0143] <<Enbodi nent 4 of the Invention
Enbodi nent 4 of the present invention is described. An
ex@iahg&QBDY it dROhdtgedtoIhebutside ath®phéesent enbodi ment
varies in the configuration of Fhe refrigerant circuit
[0142D) fEffwrd SREmBddimes®li tioni ng system of Enbodi nent
1. [0144] As shown in Figures 7 and 8, the refrigerant
Ci I cAddordid@}o tie preeyit e@Bodihicht, ahe bl effectd as OHRINGE $9the above
(20), a single notor-operated expansion valve (40) and
Entbodirheawl canye sblagretior val ves (51, 52). Further, the
refrigerant circuit (10) is provided with a si ngI e
[01d3} dcorErismiimestdodfahgtvefiZdp>>and two adsor pti on heat
exchangers (31, 32). In this refrigerant circuit (10),
t he Bobaiimentveaf the pedsemtgaventidi Js dmasbddt Wnesr @nditioning system of
heat - source side heat exchanger while the first and
thegpemntiembedimphi variek éathecocnfigngeios of #ik, reBeranoiztnit (103 from the
utilization side heat 15 exchangers. In other words,
alf@ﬂﬂl@ltwmegs)meradﬁﬁnwbdmenhéat exchangers (31, 32) are
provided as utilization side heat exchangers in the
(0144} r i Areshamn ioiBigures 7 @dd§, the rafligerpntasenit (B0t diavided. with a single
The outdoor heat exchanger (21) and each of the
comprsgiopi(2bna hingle mrrapeeicd ekpansi@pyales &10) eod g dpwevazoselector
be the sane as those in Enbodinent 1. [0145] A
valyess@di Pk Hrrther, gieviefiigetant hiscwio(i) gupravided with a bisgle outdoor heat
refrigerant circuit (10). The 20 conpressor (20) is
exchangrs 62 B pnd twp pdsaaptierhhaagexchirgers (1t 8. I thigrefigeranyircuit (10),
the first four-way_ selector valve (51) and connected
theaftut‘ikt% heatcexchanger d[%l)t %Prlsh@t@e&:b% spefee siske hegk exghagger while the
sel ect.or vaI ve The first four-way
ﬁf% e’ﬂ}nécfﬁ'&Pn%qdé@PElm) eals ewﬁlﬁé@ﬁe@la@z? tcgn%tﬁmr:dutpl&afwn oside heat
i rst port of the secog‘%@four vva sel ector. _valv
e%@%ﬁ%ﬂ% offie g Sdaal.y thegyo ﬁaweé}ea ‘(Xﬁ?“géh%(g’l $2) are provided
cte ourth to the se ort of th

o ER08RE fion ﬁe%aai BEE i fHege skt (187 Bppresént eimbodiment.
T GubAGha bl 1)‘9&%9*1&3&%% RiEBAIE GFBGR(L, 32) are
A S AT ERTS LT (7

[Olgg] t 'l?d%s%?fﬁﬂgn i® %wemx tlslee lccelr(l:ftzlg()urfatYO% SF the refrlgerant 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 therﬁrst 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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(52). [0146] The first four-way selector valve (51)
swi tches between a first position (a position shown
in Figure 7) in which the first and third ports
conmuni cate and the second 4pnd fourth ports
conmuni cate and a second position (a position shown in
Figure 8) in 5 which the first and fourth ports
(529omuni cate and the second and third ports
communi cate. On the other hand, the second four-way
[0196] eCTter fivwal folr-(ay) sekabtdrchidtse IS8T WeRNclRes betwten ROSFist igRition (a
(a position shown in Figures 7(A) and 8(B)) in which
poditien $Hovat inafigurke ) il whdoht the fiest and hiePp@tsaddehrhltdcae aad the second
and fourth ports comruni cate and a second position (a '
andésirthi pertss benmuhitate idr £ SecHnB)poditidnaA)osition shbiv@hint Figure 8) in
first and fourth ports comunicate 10 and the second
whichdh¢ Rist dng doirth potsmominmatieate il thé secon@aad aliitdpats communicate.
Behavi or The air conditioning system of the present
Onetilb oathere hindy ehé ceomdafoudetaymedéciorcedlivoiSoovitahgs between a first
operation and a humdification heating operation.
poditddm 8 peddebushaii i Ziguoes Y@ andg8(@) ke irawihath>th Firdthand third ports
systen s behavior during the dehum dification cooling
corppenizaicoand shedewond ed fowith tportefeomenecdto akd gusecoRd position (a
[0149] During the dehum dification cooling operation, '
positien shoma inf It gurend(B)saniddi Adr inwaliiole the( firs) aridsfoggh pous communicate
first position, the opening of the notor-operated
andsthp seroing angd Ahidepqrisoenimuniegdpr opri at el y control | ed and
t he out door heat exchanger (21) serves as a condenser.
[0148] FuQnesgtiongl Behayiormpde in which the first adsorption
heat_exchanger_ (31) serves as a condenser and the
secdh§ =5 o0FpRditiening asydse halgdhe ( Bposerierspepdimentn performs a
rator and a second npde in which the second

evap! . v L

dehuudificaiheqoding opsiatem grd a hapidilication deaing OperHaBnser
the first adsorption heat exchanger (31) serves as

lﬂlgﬂldev%ﬂ%f&ﬁg%%ﬁc%tw@ @@E%P@d@%ﬁ% ternated. 25 [0150]

Fur ther nore, ring the dehum di.f.i.cati on cooling. . .

opetr]h issﬂffmoﬁﬁ%&ﬂg Auping &e @fﬁamlﬁfil@aatt% GoRling gpefation is described

.tPeaft excgyalglger 21) and roomair is supplied to the
WIPTPSEENERE S&6nd  adsorption heat exchangers (31, 32).
[0115]9”’131}:&% Ierdeguar\rﬁdrl]igca%%ﬁ 66 iﬁgh(g}g)el#%pox{ Ia% ffirls{ ?otur-A'“?ay selector valve
(51) 1s 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 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.
[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



10

15

20

25

adsorption heat exchanger (31) and the air having
passed through the second adsorption heat exchanger
(32) are alternately supplied to the room [0151] In
the first node, a regenerati4¢® action for the first
adsor ption heat exchanger (31) and an adsorption
action for the second adsorption heat exchanger (32)
adsognivur ficanekghanfert @ eaid dreair BeWihg Paide thichsh thEsRond@ adsorption
shown in Figure 7(A), the second four-way sel ector
heat akstang&adB2) e aRémbtely ippli¢d Bith@@DIt.i on. Under these
conditions, refrigerant discharged from the
[0150priagke firdt 209 de; anetgasesionidtion (fas Senfrst bdugtont Rext exchanger
out door heat exchanger (21) and the first adsorption
(BIheat aeradbapiet aétih) for the fcsndadi@ptionsheaeekihetler 132) concurrently
pressure by the notor-operated expansion valve (40),
take\pdgquor Buigsg ithe filse nede castshadadnfipun Hantthe xabad dewr-wdPselector
(32), is sucked into and then conpressed by the
valge (§R)ds setrto(tRO first[[0iHidh. Dndérrthedehenditioss, refoigerant Ascharged from
outdoor air having taken heat fromrefrigerant in the
theawtpoeasoh@8) cendehses gdrile(f2dding thralighcthaogildot kueat bechanger (21) and
out si de at nosphere. In the first adsorption heat
theeficsh sadganpti¢d Heat rpdhangare(3ily iolethir beldr,f isomduded in pressure by the
adsor bent heated by refrigerant and the desorbed
mogarraperates xpangiph iveﬁ'e (40} keaparates ifitthe sedont wdsorpléyondse ¢xchanger
fromthe first adsorption 15 heat exchanger (31) is
(324 18 s¥rkied énto ead thea compsgsers latth@ggmereesqréygt her with the
roomair. In _the second adsorption heat exchanger )
[0153b) Dusisigsthedissti modthdhe owidper i having sakeh d@atpfjomitefrigerant in the
adsorbent to dehumdify the roomair and the heat of o
outgerdicat rshanges filddsidigehargrg te e owlgide aimpspheratindhe first adsorption
taken by the refrigerant. The roomair dehum.dified

ed by
heat guchaped{dL). REBrsF dpsorked: fram dhaarsarbepttepted by refrigerast and the
tq the room 20 [Q153] Furthernpre, the first node is )
desegwfiilﬁaléfdﬂ%mppéwg red éﬁrn?ﬂf‘eaﬂ%vrﬁd{%@beq o feslerst adsorption

fter the_.adsorbent of the fi.rst adsorpti on hea )
heef g shangelr Lot disagsd  Mecuisids HERSPIGHE fagpder Bathdhe FRym air. Tn
ced.in the first adsorpti

h f,ad [ [
they ain CadhREarieed Byeinbl CEE ot [ tebpigs phprbed by the

s o SERLR B DRRSEE L5 S0 PR i e
1pde, d L t f the fi

oo AP RE, o BSHLALBERE LR Bl e scon

ads? fogr}legtoe{xlcf;/ﬁlipg E’ag? 1 dre%gge%tt}!leor%oh cat exchanger (32)

ncurren pl ace. ring the second node, as

[01%@]0 V\”’Fuirtﬂeﬂc%‘,rtﬁe filBhnodk REFRERAFT 2 ldrp}g@}/erﬁlﬁ{ea(‘bﬁ:ﬂ{)d $Ptime 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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valve (52) is set to the second position. Under these
conditions, refrigerant discharged from the
conpressor (20) condenses while passing through the
out door heat exchanger (21) 4®d the second adsorption
heat exchanger (32) in this order, is reduced in
pressure by the notor-operated expansion valve (40),
val RV@RPIsake® thdlsdcbfd poditdn. Ager hkteaddnbRidhs, e¥Gizan@elischarged from
(31), 5 is sucked into and then conpressed by the
the eoMpresSEAROY ctflensed+hi¢ phrifrigntirdugh thee@asbriiRedeexchhfzer (21) and
outdoor air having taken heat fromrefrigerant in the
the Gatchrloadsogatonehcah angangdr2BR) s il sedal getkdued he pressure by the
out si de atnosphere. In the first adsorption heat
mo@x-opaagdrexpaikjon vanesH0Yy, evaporiteeinrthe fivshhdsorgioadsar betlanger (31),
by the adsorbent to dehum dify the roomair and the
is shekat] inth aad slenpbimprespedisiutie dopressug (20)e
dehum dification is taken by 10 the refrigerant. The
[018%}o mDairing diehsecvnd foée] thyoutBeorfair tstvirgdskamdidatfrofmaafrigerant in the
exchanger (31) is returned to the room In the second
outdwis dieptt exohartgen(2 1¢ isotisuhgeped (@ the, ouraddesdtonoepliese. de ger firstadsorption
fromthe adsorbent heated by refrigerant and the
heatl estbabhgat (Ab), staistereiis thgpmioiresir oadshebediby. the atherbait $¢ delmmidify
desorbed fromthe second adsorption heat exchanger
the t@@h airsandi the haatgdhdsarptiore proguessi daingt the dphemislificagen hetaken by
with the roomair. 15 [0156] Furthernore, the second ]
the pefaigerast. st ronmeair detaxmidifisdduyethe firsinadgorpéion deatogxchpmger (31) is
also after the adsorbent of the second adsorption heat
retushechignige roqmB2in the ssepndradsemtionsheat exchanger (323 waisure ffodesorbed
heat of adsorption is produced in the second ) .
frorg dhe adeqrat heated by cpiiegeant padihe daspibed ganisture isjapplied to the air.
coo] ed hy the second adsorptign heat exchanger_(SZL
Themgistie dessghed drans dim sesgnd adsorplpw heas gxehanesid SEbisdischerged to the
%8157 <Hum di ficatjon heati.ng operation> The systenis
outfideatmasphedt FqeRBer RN AREHCAM¥ ik at i on heating operati on

i described wth reference to Fiqgure 8. 0158 ) )
lm%ﬁn ﬁan{lﬂ@% dherecrrd mogs lhe%tanﬁaé &s%raamee ?m?lﬁ%d perigq of time

slsq e sS et b kg hS potoneonteat Sishistest )35 stmgtegn Since, in
. val 40 25 is. i at.el troll ed. h
IR Sl e s Y )
e Y 859 05 Dot MIE Rl P20 Rt rom
airﬁ?&ﬁﬂ%dqgﬁ{%%é&on heat exchanger (32) serves as an
evap asbs

orator an 0
[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)
1s 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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second node in which the second adsorption heat
exchanger (32) serves as a condenser and the first
adsor pti on heat exchanger (31) serves as an evaporator
are repeatedly alternated. §0159] Furthernore, during
the hum dification heating operation, outdoor air is
supplied 5 to the outdoor heat exchanger (21) and
sedondmede in whivhppt isebnt adbdiptién hedt cxohargee B serves as a condenser
adsorption heat exchangers (31, 32). Then, the air
and aht eitsbudédptiomtiemtr exubatigee XGhprrgsies (a22)in evBporator are repeatedly
conti nuously supplied to the room while the air
altermhltedi di fied by the first adsorption heat exchanger
(31) and the air dehum dified by the second adsorption
[0150ht FEurtheanger difr3i) the dnmidifitationcieatiyy spgrpfidrg duidoot hie is supplied
room 10 [0160] In the first node, a regeneration
to dled iootdobohesthexdhimgr @ds angtrbom neds sepglledngethe it )and second
and an adsorption action for the second adsorption
ad¢eeptioncheahernhengef8B)L, 3nEher, et diycodlakiey th dndwor Beatierchanger (22)
the first node, as shown in Figure 8(A), the second
is ¢@uimugasty sepmiztde the abem, by thesais elehumidifiesl b denfirst adsorption
posi tion. Under these conditions, refrigerant
heatiexelirmege@1) pushihe nhralcbomptifeb by th(e’éef)ondcadd@pbms héat ek¢tmnger (32)
first adsorption heat exchanger (31), is reduced in 15
areliesnnial e sunplied o thetropmoper at ed expansi on val ve (40),
evapor ates. whil e passing through the second
(02683 orIpt the dirsempde ec Frgprrtiqraaytioarfar threfictrdesoptiorebeat exchanger
exchanger (21) in this order, is sucked into and then
Glg s rapsade %msyn Fﬁ@%fﬂﬁﬁh%é@@ﬂd edsyyptiquohest pxabangard 32 heoncurrently
first pode, F out door air having released heat to
take d¥laceq Qi“élﬁg ﬂaen 1sh gr0dg aBoP B diigie 3Ahghe s¢eppyl fpur-way selector

o the outsjide atnosphere. In the first
Valé{azﬁi fot Ge%&tPOéstleﬂaH ﬂtegayon%?@t {fiaegrant dlscharged from
hdesorbed f e adsorbe t ated q¥ refrlgerant an
the “rPénIH8§?8F CHB nsgt i fhe ,5tp11 S@EP“PB efbexghangeryal )bé%Fﬁduced in

P"e(’%%f? By B lsFReE i TRESIPOVTS 0L e et en G o B Bivueh the
] B S SRRty o
suR iR Gy PR er Bhrs SRR By PRe U0, T ger ane . he 25

[Olfgg;n dﬁlleq'ﬂ'stb%aa% eth% ﬁ 9”9r ﬁg §QVIH% %%srgﬁi{;%te&() ﬁ' Sant in the

Schar gée outs

out’a_H5 t er cha e%:tr gflr) i gl%%l}aﬁ?l 10 %f @%&é,ﬁ:{ %?c%pﬁé’rgrln%he first adsorption

pre
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 retumed 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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after the regeneration of the first adsorption heat
exchanger (31) is conpleted. Since, in this case, no

noi sture is desorbed fromthe first adsorption heat
exchanger (31), the room aif1is heated by the first

adsor pti on heat exchanger (31) and the heated roomair

is returned to the room 5 [0163] In the second node,

aftanthadegdnetdtion dAché @istfaAkorbtien hedtsdxchaper P31 2 Qg cbﬁgteted Since, in

exchanger (31) and a regeneration action for th

this essenflo adiatinetis aesobiealt fréx Ghafige hd{o3R)orClAc af;cmaﬁgérxal) the room
take place. During the second node, as shown in Figure

air8¢ Bated hethedrarudsdrption Wew eseangdqB1) Ml the héhed rdomn 5iels returned
to the first position. Under these conditions,

to thefroorger ant di scharged from the conpressor (20)
condenses in the second adsorption heat exchanger .

[0163P) , Inithe sedud ashdenarl Bdspreacdoh Yort the finmitadsorpfien Bés @xchanger
expansi on val ve (40), evaporates whil e passing through

(3 hed of iepsteradaacpon for the atcoad elsumpéon K&l pxaiadgdrh(®@2) concurrently
out door heat exchanger (21) in this order, is sucked

takie pplage abdringhthe seamd mesdee ek dhpwinhe Fiomp B@)s te s¢@0. four-way selector

[0164] During the second node, the outdoor air having

valwel(é%)se @em‘@atge tfiostrpbitiogeUadér thesetdoaditions, defrigetematlischarged from
exchanger %21) is discharged to the outside

thezgompspsser @0) Fondensesfin tlxt seaeizloadsoiption hed dxehngex (arigesduced in
(31), noisture in the roomair is adsorbed by the

Preggise Pl it metor-gopraiFdpgnsidvevalsoi#0hicvaponaies whilhpassingfthrough the
adsor ption produced during the dehumdification is

first aderpbon hedh exehangergdd Aand theneutdensrheal exchipngea (BL) intbis order, is
first adsqrption heat exchanger (%Hh is discharged to

sucked i pad then sempisstrdrly. the rompresweé¥hd adsor ption heat

32), noisture is desorhed fromthe

[01g§§ oﬁg@mg ‘ia\% stwond Bpdecthe pyidoanair Aing Frieased beap direfrigerant in the
ol R FUSRGET CH TS AR IS e E@aés?a%?eﬁéﬁa%ﬁm adsorption
o o "Esma it
iedahyffrofdef’ e P %55 feifed it s wn o
Bt it VR e e o L
o DSBS Bl A D ) s
desofki o gﬁg;b%nplflea@g)&fjfe?ggetrmﬁ aga the desorbed moisture is applied to
the air. The room air humidified by the second adsorption heat exchanger (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 is returned to the room.

[0166} - Effects of Embodiment 4-
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According to the present enbodi nment, the follow ng
effect can be obtained in addition to the effects
obt ai ned by the above Enbodi ment 1. Specifically, in
the present enbodi nent, an ggsorption action for one
of the two adsorption heat exchangers (31, 32) and a
regeneration action for the other concurrently take

pl acgecoftiah &b ohe préehObflbidintett, € fHl1dRNAS &ffect can be obtained in
enbodi nent, the air having passed through the

ad @IS A P thO BffERAbbRNCAINBE absvle Edbbdindnt §NEBELifiHilyath the present
adsorption action or the adsorption heat exchanger

en{b3dimedd,) anl afsentiod at@én for one IR Ald BdkoRR{onHeat Sxchangers (31, 32)
supplied to the room which provides a continuous
and dpedevie@tion Attiaroior Yheasthert @A@Y tekceCilidel Therefbra decdrding to the
the room [0167] <<Enbodinent 5 of the Invention 10
praspinch riivherst, Bk Aitievidpgaesd thfough thomsbfptidahesd dxeBangdh (31, 32)
air conditioning systemof the present enbodi nent
interdedefor am atldvepticmndctign oa theoatisofptivh dedtafkehggen(Bl, 2 ttdrided for a
(10) fromthe air conditioning system of Enbodi nent
regenefaldB 8ictids is roppliddn to-itlgu resm,O whindh pdvidebea continuous supply of
refrigerant circuit (10) is provided with a single
hupadityr aslsempé¢af)e-commlkd e dpavamed expansi on val ves
(41, 42) and a single 15 four-way sel ector val ve
[01650) . <Fmbdriment fref thelmiegeéoramt circuit (10) is
provided with a single outdoor heat exchanger (21) and
t wo BEibedipenoh ohthatpresrutiavegios i @dscriB@). Anl air ¢dridstioning system of
refrigerant circuit (10), the outdoor heat exchanger
the( pregent embedimente sariestin dhe enndigoration dé threrefrigesant lingie (10) from the
.While the first and second adsorpti on heat exchangers
aircgnditigning spHemiof Epodimant 1zat i on si de heat exchangers.
In other words, only the two adsorption heat . )
[0J68% h vy shawmp an (Fagures3 3 yang r 10, ghe veftiseraniscigauil (193 tis provided with a
. Sj de heat exchangers in the refrigerant circuit %éO) oo
Smgl? £PEPTEsIE - deRtapreratyth cexpansiRib valyeat(4bx dbhagdra single
212 and each of the adsorption heat exchangers (31, i
fo‘%?’)’ ya?egec&f n‘fail‘ﬁjiﬁsgh Rugthere thergfrigerant syrcyif gLB 15 provided with a single

oo B e HARL S RSN, 0 e R W 520 10 i
S O SN AT VIR T
o HORTE G A0 A8 U5 B ERBER R %S com
oS £ (R L P Pl e
3 l\é g:%):;%s g:g%\)idedt zﬂ%tﬁ%tgo Osriderﬁ?e%{ efc)fl%]g%?&enrthé gejfgigerwtecircuit (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 selectér

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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not or - oper at ed expansi on val ve (42) and the second
adsor pti on heat exchanger (32) are arranged in this
order fromthe third to fourth port of the four-way
sel ector valve (50). [0170]53he four-way sel ector
val ve (50) switches between a first position (a
position shown in Figures 9(A) and 10(A)) in which
motdrepetatal expadsibhivailepdl) snd dirnasobh bdsofpibnt eat bxcaagerd32) are
and fourth ports comunicate and a second position (a
arrjaest in this skdemfomnhd-ihirdrte Sour®( gyt efittle fdi-B)ay selectvh ivalve (50).
the first and fourth ports conmmuni cate and the second
[0150H tTher fdur-pay tsslecumahieo@0 e swtCHes Hetweddpe fadti mnitlon (a position
Behavi or The air conditioning system of the present
shosbindirigeret 9pk) fmt M(AY) inlWhidk hhmfidt hind dtifdoporsamirimgnicate and the
operation and a humdification heating operation.
secpfd 2] foubghporisdidmmueticaie and alsecondgmsitani (erpesifine shown in Figures
systen s behavi or during the dehum dification cooling
I BpadA0(B)) i svhidstheiflygcandvipbiith perftec@enmenicate Ang theese@ond and third
[0173] During the dehum dification cooling operation,
portshepnfiroumicatey sel ect or valve (50) 15 is set to the
first position and the outdoor heat exchanger (21)
[015&} veDpesationeBetanier. Further, a first node in which
the first adsorption heat exchanger (31) serves as a
conﬂ@lﬁrseﬂif anenditieningc oyiteradsdr fhe omraserit wnbadameer performs 2
serves as an evaporator and a second node in
dehnmléﬁww «wiing @peraton prd vhumidificative hegipgrorepipnser ves
a condenser and the first adsorption heat
[018%1:hé%ﬂ@@iyat%rwegn&@fﬁﬁlWapor ator are repeatedly
Iternated [0174] Furth during. the
deh R APt b%wvwaémlﬁzg f@pffehaml jfcatisum “d’@BPg gpgragign is described
.tgugfplled t he out door heat exchanger (21) and room
withirelerence tpfiened-t o the first and second adsorption

01fF s J;Ew RS R Tasloh focioie dneitions it RgEPay 0Raan gelve (50
s 8 det SRSy drddivel ROBFPGRLFOR o % rpdener
R T N e e e SN ST

cong)g(% og%%glclé / e( gf%ol C%H%o&ﬁt&c‘énﬂﬁ?ﬁ naqlggrd %}5 psterlvgg] ag %rqtevaporator 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.

[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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take place. During the first node, as shown in Figure
9(A), the four-way selector valve (50) is set to the
first position, the first notor-operated expansi on
valve (41) is set to a full &¢pen position and the
openi ng of the second notor-operated expansi on val ve
(42) is appropriately controlled. Under these
takeopladd. iDafhg theffirktaabéd tas dhewh aﬁ deslirk 99A), tthe fur-way selector valve
conpressor (20) condenses whil e passi ng through the
(50)ii5 sét tadigofifet peyitidie diic BChORGIpefatel) expaidion YvO U@t to a full
heat exchanger (21) in this order, is reduced in
opp @Bsitive d theeomangnaf thHeDtbndRaset-8fcrate) adxphmdion abMe (42) is
(42), evaporates in the second adsorption heat
appoopliaehercon(riyd. Undeuaked icoiditiomy] tdfggeramanpisehageld bffom the
the conpressor (20). [0176] During the first node, the
comptedsmr(28) condansern gvhilakparsifetirodghothe fiesftradgapami héan ekétanger (31)
10 outdoor heat exchanger (21) is discharged to the
andube botdoart hexs phelanged (21) e tHis ederadsedypdeddn présate by the second
exchanger (31), noisture is desorbed fromthe
maasopciand chpasied valver @), iegapaatts anthetsheonddeisarphienl heat exchanger
noi sture is applied to the air. The noi sture desorbed
(3%)r sreutcked ifforapt thaismngressed bhdwtcomprdsamy@h). (31) is
di scharged to the outside atnosphere together with the
(0161 . Puringhthe frscmede.aitis onpiopoair heaing dxictralmge frofB@frigerant in the
noi sture in the roomair is adsorbed by the 15
outlgephent axchapgerd Alnis disthargebtortbe mutgide atmesphbre. ethe fisdt adsorption
adsor ption produced during the dehumdification is
heatgrehanggr ﬁlg rpeisturgisdgparbedrirem tbe adspirhent beated by rafegerpyt and the
t he second  adsorption heat exchanger (32) is returned
degasbgd,mopsHE s PDELIIFFI] topthe @he dhe meoisturcedgsprbsd frasy éhq ﬁrst adsorption
contj nued over a predeterm ned _period of tine a
hegirgxghanese (3 ds ﬂ!?éﬁﬂfg%ﬁ ta the qutyide auRpsbhyse |t<aﬁ¢tfr¢éé’flth the air. In the

exchanger, 31) is saturated. Since, in this 20 ca
Sewaﬁhaéf%g af&@bﬁﬁfhaéaeq 520r BTG i thenkpom i 1s adsorbed by the

a6 B0 rdRPumi s BEptieeh ke e bl GE Ao atpdigl during th
de Lﬁléld?‘é’%ﬁﬂ% B ien S e Tt s PR the second
d h 3 d
BT g?ﬁﬁ%@%i%%ﬁ%‘?eﬁags@l% PhrRear éigﬁgﬁé‘é‘ﬁ' (32)
)
0EET S Rb e, R 0 SFe el‘gf‘fﬁlglnﬁsﬁp"%aws@@m%?d %10 ot time also
aft%xS&))e ddSor ?y@ﬁt 5fothg I}?st ed%g%glm? %eéttflzx%Fan ?3»4@?1?@' nc% in this

ansi on va

ca@PRb ARG Bf ﬁh 5@9&8;45 ;Lro&&'ceﬁrlﬁgéé‘%r&eacd%%uﬂ}?th% Qch%&?ée‘?‘bl) the

expansi on va
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 vaive

(41) is appropriately controlled and the second motor-operated expansion valve (42) is set
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to a full open position. Under these conditions,
refrigerant di scharged fromthe conpressor (20)
condenses whil e passing through the second adsorption
heat exchanger (32) and the s®utdoor heat exchanger
(21) in this order, is reduced in pressure by the
first notor-operated expansion valve (41), evaporates
to & full dpenfposRionaldaddrphése rohdidons xeftiparger digchiged ifitns thek@ehpressor
into 5 and then conpressed by the conpressor (20). ’
(2() @dri&gnsBUWhilg phdsengsthennptl thedecontt hds@pticioheat @k changst (33) and the
taken heat fromrefrigerant in the outdoor heat
oudrathizmagercha@dey (21 iditdc iaeq édretiocddhe peastwet e the first motor-operated
atnosphere. In the first adsorption heat exchanger
expfa®dipn vabve# Lk evapordidseinrtbofirshadsorsticadsat etatper (318, is sucked into
adsorbent to dehumdify the roomair and the heat of
andthsn cpmpmsseurtydbe eaimpigsson @®he dehumi dification is
taken by 10 the refrigerant. The roomair dehum dified
[0159] t Heurlrig the secpsd mpide othe batiporaic hangetakéBhgat fiom refrigerant in the
returned to the room In the second adsorption heat
ouidgenhkeaterchamgey (2o dischasgadsto dessostbidel atnfisphere Ha the first adsorption
adsor bent heated by refrigerant and the desorbed .
hegtwxehanger (34).appistuesiint the romm airris adspiveedny theladsorbertdp siumidify
fromthe second adsorption heat exchanger (32) is |
thegrogmair ardithecherhel adsorpsion redused ghang tfwo@évwglﬁvatm is taken by
the air. 15 [0180] Furthernore, the second node is .
thectsHigerane o as, Eromy aig dehemishingdh by thsefisb adseptionsieat gradgnger (31) is
after the adsorhent of_ the second adsorption heat )
retrped shigrropmpn the segend, adserptionihsatcexchanger k3%, mrisdure jg desorbed
froﬁﬁ@%@,%%qrﬁ?&ﬁ%ﬁ{ehj;@éq ngpjéq?n? %%g)qhé Hggqgquztg&%tg%. i5 applied to the air.
cool ed hy the, second adsorpti on heat exchan . (32
The it SasPabEPB I SR FRoROD MR mER Ty i cpgreed to the
018 <Hum di f.i cat.jon heati ng operation> The systenis
Om%@ﬁgé%%whgﬁﬁ?ﬁﬁp?H%&HHﬁFﬁification heati ng operation
lo&, descti bed ith reference to Fi,gure 10., [ 0182 . .
10185} § bR iR TR R oab TG SHEF aPIHRrRifgd period of time
[ - sel ect val v 50)...i s et .to t f.irst . .
als, Bt MBS RF hE g SPonlE ARk Lol ShegRed ) s e, Since, in
: v, [ Fur r,qi8 kirst i Lch_ the
i e RE RS bE bosorsburt ShdEked B e o TaBorplof B bt leer 32),

the((:rggéieﬂlsﬁrcogféq }}}nﬁe 63 %d?og'ﬁ&grﬁ géag %x@%@%gﬁé%ﬂ%@@ﬁ% cooled room

serves as"an evapora

air MYefndds 558 adsor pti on heat exchanger (32) serves
as a condenser 56

[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
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and the first adsorption heat exchanger (31) serves as
an evaporator are repeatedly alternated. [0183]
Furthernore, during the hum dification heating
operation, outdoor air is sugglied to the outdoor
heat exchanger (21) and roomair is supplied to the
first and second 5 adsorption heat exchangers (31,
and2he fileRdsdrpeorahtathavihbBizd? 33 detidE 0440k tRBpdrhtoBtare repeatedly
adsorption heat exchanger (31) and the air having
altp@ardd t hrough the second adsorption heat exchanger
(32) are alternately supplied to the room [0184] In
[0183¢ fFurtiermo@deduring $g Sediditicatondthting op&htidl) SufdobShir is supplied
adsor pti on heat exchanger (31) and an adsorption
to akd ioatlobphesithexchasgn d2ay 984 pbomnaibaatsuppitddandeie {ig€)and secon
concurrently 10 take place. During the first node, as '
adsohption iheatFegtharged (A1, 32heThayrtheesir IRk gt pﬁss&cﬂltmuﬁh the first
(50) is set to the first position, the opening of the
ad$drptiin hedt exelepgera(3dyl and plensir davinalpassed4hbjough she second adsorption
appropriately controlled and the second notor-operat ed
hesxpalmsigan(32 pre alt¢alely supphied tocthe heom.f ul | open
posi tion. Under these conditions, refrigerant
[0184% c War the dirstr mnuld, erogongratiss action 20y the firstl adseptiormnhediexchanger
first adsorption heat exchanger (31), is reduced in
(3rand s aslsirptivhection fir thé sevond ndsppticat ket exgmngirdd2) concurrently
val ve (41), evaporates while passing through the
takglango Punipatthe Bxst modgens §iwn ankiguteel 0443, ahel fawtswaypsdlanor valve
heat exchanger (32) in this order, is sucked into and
(CWneset o thsfastqwdition, thhepewinp pEthedirst(apr-opoaes exPmsiongalve (41)
. the first node, the outdoor air having rel eased heat
is appropetargly epnirplled and Hhe seennddueier-hpereted esprisiparval vz 1%2) is set to the
gi scharg%,ed to_the outside atnosphere. In the first
fulbepenrnesition. Underribese cenditianty eafriggayt disebaed fion the compressor (20)
desorbed from t he adsorbent heated by refrigerant and
Co’iq%QS%égdP%@aStr?Sﬁ%lPH?lé hpat oxghanegr (319, IsHeduged In prgsswigdry the first
air hum'(fi fied by the first adsorption heat. exchange

moferIgPeraled EXRFIHER R0 et L) reBRATAIEH Wkl @é%%&“&%@bﬂﬁt‘?%‘iﬁpor heat
exCliSraeh By hh s R0 suERtoR Bralertin o) Rabis qufitaisrsucked int

d the heat dsor pt i duced during th
on g R PP AP Ohe FamDiRih Y. he rof ri ger ant . The 25

i 52RO, 8 LR B R i e
outg?&{j}na%{ D0 & trgglr)ifil%glsét Ifarrrge?dﬁggli%f élggltgl% g*%negspﬁé/rg.rln%he first adsorption

edetermn

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),
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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after the regeneration of the first adsorption heat
exchanger (31) is conpleted. Since, in this case, no
noi sture is desorbed fromthe first adsorption heat
exchanger (31), the room aig7is heated by the first
adsor pti on heat exchanger (31) and the heated roomair
is returned to the room 5 [0187] In the second node,

aft@anthadegunpiation odchd st fadsorpiien hedt skciagiger (@1 anch@pleted. Since, in
exchanger (31) and a regeneration action for the

thisexseuh anésourptis desottedtfrax ciafige addodRjondracenchemnddr Y31), the room
take place. During the second node, as shown in Figure

air 10§dA)ed Byhthe ffmst rad wapti @ehet txchaugdr\(81) £ndQhe heat&btootrait bareturned
second position, the first notor-operated expansion

to thalraen.(41) is set to the full open position and the
openi ng of the second notor-operated expansi on val ve

[0182P) Inshel Secapp naye, &t sdsgrptiontactidn fd . thefide mdsdrpsen heat exchanger
conditions, refrigerant discharged fromthe

(313 anp masganerati2f Jaccan fberbe second htwrstenordt extdhengetri(32) concurrently
heat exchanger (32), is reduced in pressure by the

take prondD nmmngihe spend narlecagshosingn Rigiry #0@) 2the favapayr seletor valve
whi |l e passing through the outdoor heat exchanger (21)

(S0 irciset hetheiseepmdpgsitiopd the firfeattoresesaied)expapgod vikve {4l)ds set to the
order, is sucked into and then conpressed by the

ﬁllb@m@r@@stmn {othe openipg pEdlic Mmgpndgnatoreopseatohexpansion vatkg (42) is
outdoor air having rel eased heat to refrigerant in the

APRIORYRSRY  IGeniro l@féch w&ér thepa ) conglitifingc Hgfrigsernt odiselerged from the
out si de_at nosphere. In the first adsorption heat

CO@RT@P%PH 4&0) eondensepyn dhe)pecopd adpupiien heali exchangay §¥bisgreduced in

the_gdsorbent to dehumdify A the roomair and the

prep@a@ é;f Sﬁﬁﬁnﬁt mg}prﬁpgﬂ.gp@egxmﬁlpﬁ gra{\zﬁe(u) evaporates while passing
dehu d|f|c ion is taken b e refrigerant

thro & pPptd a?li L gxph w&srk g&&%ﬁﬂb@qswlﬁeaﬁaté%emee@l) in this

orde @végs 'SCQ%‘%R%%?P%I(%P%@S&E%S& HETRRESPR B0 ol St ur e i s

(01355 g3 €t %%ﬂ@wﬂ%"tﬁﬂbe”@s% Syt ignd 1 s in e
oufthgy excbﬁ%ﬁea i SEoRERs ﬁl?edf’t%al@%%t%%a?ﬁ ARy flporpion
eGP L T R B omiis
the?ﬁgt?-rhelﬁxt bﬁdqthlgql%gt gf(é:dg&{fz% p&g’c@&e& Qi nH}Ee&e%g%dlé(llﬁlO% 15, taken by

esor

TR0 S G5 or O P o s o
to #adohibRle rﬁ?ﬁ%%ef ' B8 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
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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air is returned to the room [0190] - Effects of
Enbodi nent 5 According to the present enbodi nent, the
same effects as obtained in the above Enbodi nent 4
can be obtained. 5 [0191] <<&Bbodi nent 6 of the
I nvention Enbodi nent 6 of the present invention is
described. An air conditioning systemof the present
air ékaghéeotthyaohes i n the configuration of the
refrigerant circuit (10) fromthe air conditioning
[0199Ft emfedctskattRmboement’s- [ 0192] As shown in Figures 11
and 12, the refrigerant circuit (10) is provided with
a kcstdigd @ dengresns embodithent, ahs bargd effomi as obpaiedtigdhe above
expansi on val ve (40), a single four-way selector
Embalineent B@pn badbtaimedsol enoi d val ves (61, 62). Further,
the refrigerant circuit (10) is provided with a
[0191 hg|<e<BEmibtcdiiraentléestthekokatger (21) and two adsorpti on
heat exchangers (31, 32). In this refrigerant circuit
( 10)Embdiémentt cloftthe Ipeatntarnadnang ér des2ihedc Ansdin domtlg®ning system of
heat - source side heat exchanger while the first and
thegeemnticmbsdimphi varick eéathesoonhigugeos of i, refifgedidy circuit (10) from the
constitute utilization side heat exchangers. In other
air wondiioning bystarh of Embodidsmt pt i on heat exchangers (31,
32} are provided as utilization side heat exchangers
[0193] t Hes sherwy peFigmtes i amsui 2, the 03frigeranheirgrie@®tis provided with a
. enbodi nrent. The outdoor heat exchanger (21) and each
single qompressels G0pt 2 singleemptospperaied expagsin vayg (Hhea single four-way
configured to be the sane as those in Enbodi nent 1. .
seleqyor Gl o3(S0narb b sqiencid velyegitleh2) Burthrs, heneirigeraat fispnit (10) is
of the refr_i%erant circuit (10). The conpressor (20)
provided gyt atsipele putdosr Bead epghagacsi2de and tyvpadsgrpten g@fﬂtexchangers
he four-way selector valve and connected at

315 oo rebetiant %irﬁtwe(lélé:c%ﬁdotﬁ o e exangtl (2l ponstitutes
5G5S SRS 5 T P S s 1.
e 38 S SAENOE 3o J154% Dol S oo b
exBh8: 9000 SR008) L G300 ok, SRRl 5L b etigrn
crf) GUR} VS5 obohl STt DBt Bl gpg o of e
ads%?ﬂt%'ﬁcﬂegt é’x%hgﬁgéé&)l, ﬁ)earé: ggn%%}'e%dtotb% tgcg same as those in Embodiment
1.

[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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one end of the first adsorption heat exchanger (31)
and one end of the second adsorption heat exchanger
(32), respectively. The other end of the first
adsor pti on heat exchanger (389 and the other end of
t he second adsorption heat exchanger (32) are both
connected to the fourth port of the four-way sel ector
ond/ éd/ 6f theljrst &lsbQHLBA hedthexchaiper (B 3¢l cdete@d of ahe/gecoh® hdsorption
switches between a first position (a position shown
hedt Bx tia@pérg 321 YeshBetiMalyC ITht behet efid b1 thB dirdthidsdpHe héat exchanger (31)
communi cate and the second and fourth ports ‘
and hRTBidreatd e fahd setofi€ atsipiashdat @xcHafgdrqS2) arerbosihovhettdd to the
Figure 12) in which the first and fourth ports
fovetrparofahd fouandhytsbiecwesane (30)d third ports
communi cate. [0195] - Qperational Behavior 10 The air
[010andiTheofoiingvas yseleetor ofalveh@0p seritelnts teatdvesh adirst gmwitionr @sposition
a dehumdification cooling operation and a
shdwimirdFigueeal 1 )oin Whiah ithe) fiep endtthiod poft® t8Gmunicate and the second and
<Dehum di fication cooling operation> The systemn s
fountaharisaonmoouriicaye tinba dedondipdsition 44 positic elavwiginofient §20 mn which
is described wth reference to Figure 11. 15 [0197]
theDurst ang fotmth perteeringifmicate pudhthe se¢dndgind plairdipdrtsontrhenicate.
four-way selector valve (50) is set to the first
[0196ki t-iQperatiomel Befewiarg of the not or- oper at ed expansi on
valve (40) is _appropriately controlled and the
out ddsr #Hearondideringesygen) oferthes presert conbpshment, performs a
Further, a first node in which the first adsorption
delheidifispépmensding cpaptior prdba huwidafication Hpding aperading. t he
second adsorption heat exchanger (32) is in
[0196h- sPdabamidigicatinmdioolibs op@atgit a second nmode i n whi ch
the second adsqrption heat exchanger (32) serves as an |
evapdicasiemahbeharior [durigg tl&d@f‘é&um@l%ﬁatrf@a%ooa%& [RRFIgEPN is described
,tiisl IS in_non-operating condition are repeatedly '
withyrefgrenge iFigpsds] Furthernore, during the

O B2 R SRR s8R Bl By ve 50
s B s HEC L St s S AR 5 B SERBIEIARE o
oD L e RN SR IO R o condenser
Fux?lge%,tmaeg%p ISR in( ?Nﬂch%hee ﬁ}s‘ eaﬁgc?rtp{%ly HesP Q}lcc:ih%fljgetro(3t1peserves 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) serves as an
evaporator and the first adsorption heat exchanger (31) is in non-operating condition are
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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[0199] In the first node, an adsorption action for the
first adsorption heat exchanger (31) and a
regeneration action for the second adsorption heat
exchanger (32) concurrently 6@ke place. During the
first node, as shown in Figure 11(A), the first
sol enoid valve (61) is opened and the second sol enoid
(019891 v eIn(tB Jirst snoele oaeslisotghide hctidnefpe theaei ddsompsion heat exchanger (31)
refrigerant 5 discharged fromthe conpressor (20)
ané @egmeesioh Actitre foe Uhéd srbnd eddorsticaniang excha@der (32 sconcurrently take
reduced in pressure by the npotor-operated expansion
placal DarifgMe fiew apateateshévwn th Eidure 41 (A)adsofipt isolentidatalve (61) is
exchanger (31), is sucked into and then conpressed by
optied adnihe essord (okpid vdlme (68)Ss chsed. Winder ftheser cohditions, refrigerant
refrigerant into the second adsorption heat exchanger
discB@yed Sroshdhe cahprebsor t(2€) smcienstssiol thaeutiooalheat ¢@Rpnger (21), is
10 [0200] During the first node, the outdoor air
rechvaed my presker thetie hooropebted gepamtion malvhé40)pevawoates in the first
heat exchanger (21) is discharged to the outside
adstirptiapheet exchiangart(3l)f isrsstkeddsioraptitiosn congraessek b thegpompressor (20).
(31), nmoisture in the roomair is adsorbed by the )
In ghis oadse tie flowv @€ vfrizetafityinto the seevmeh adiserptien hedi @xphamgenf32) is shut
adsorption produced during the dehum dification is
Oﬁhﬂ&bﬂS@ymdﬁhbnﬁ@ﬁﬁh@éﬁéht The room air dehumidified
the first adsorption heat exchanger (31) is 15
[02@ urRexng éhe: fiwst moden the putdeer sis dunmedalsy raf fionheedigerant in the
exchanger (32), the roomair having relatively |ow
outleen heat exehaneen @) seisehareed t the ﬁtlfé@@ W?Whﬁﬁeln the first adsorption

adsorbent so that noisture is . desorbed from
hegtsshanast Ghnmoisbire in the rgaRGHHIBRIEPERY gﬁ dhe %Q,SBFPTM to dehumidify

wderplion hest, exihanger (32 i 8L SEAE LR LN, wicn by
USSR, (e 41 SLRe, S CoR e REhe cxcnaner o) i
GRS SR LB B SR S 0 e i
e e R
desor ecf F%to'nﬁ’”h he stor eﬁa‘E hanoer {131)%%8%&“ oSOk & d[;n%o%ﬁs,%HUOn heat

room e secon

exa%g% §5$ 'cﬁ%h%%%l o tha%(ns cf%eatélbg %reatggé%flatﬁﬂp Igr%ﬂ:. he

a regenera I on~ac

[l)?lﬁﬁ 0 nﬁw‘ﬁ?e‘?l%r %J 'tl{%:rhljgtterﬁgdeeé %Q@tﬁ}gﬁﬁ (34 gr%gﬁgffﬁﬁlg@f)@ogduc}f etime also

ace e secon

aﬁ%ﬁ h@adsBH) n{ b enoﬁgd a?{?gio%{?f%ﬂee)&ﬁ%l er'(§1)Cls %gﬁlgatt@tﬂdsmce, in this

e SECOﬂ I'S opéned.” U ese

ca&Og ﬁéa@%?’adgcﬁ{)ﬁ&g?sr B0lu&Y 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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di scharged fromthe conpressor (20) condenses in the
out door heat exchanger (21), is reduced in pressure
by the notor-operated expansi on valve (40), evaporates
in the second adsorption heét exchanger (32), is
sucked into and then conpressed by the conpressor
(20). In this case, the flow of refrigerant into the
disthargéd @ebeothy tofipleeat (BXCimdgades (i3 the iodtdebtiheaf dxchinday (21), is
the first solenoid valve (61). [0203] During the
redieed irdpmeaes by e mulodlopéradt rexpasiorgvdl ek e0),heaportited it the second
refrigerant in the outdoor heat exchanger (21) is
adshirstidislicge ek changeh €3 pis Sucle d attoaa iehe:onpresséieby thesbmpressor (20).
adsorption heat exchanger (31), the room air having
In tle$ adseyibk flowoof @frsgeirartt éntbdind fifst ydsoeptiem lieat exchawget £31) is shut off
with the adsorbent so that noisture is desorbed from
by theefimtisdedvadvalvd (td).moi st ure 10 desorbed fromthe first
adsor pti on heat exchanger (31) is discharged to the
[0203] si deringmtheseqrind meodeothe tonaioonkir havihg takien hedtfranneefrigerant in the
second adsorption heat exchanger (32), noisture in
outdher hend mxchiangdr<2 bds disbletgdsltotthe owtdidle mpyeorphere. In the first adsorption
dehum dify the roomair and the heat of adsorption
hegr exgherger d3Hi nlae réven déhbaving f¢latitelo how sibselkienbwyiditiecomes into
refrigerant. The roomair dehumdified by the second
confaeiovith therpdsedeniesecthaingeistuyrd ) dgserhed tlinmn itk adsortigat. The moisture
room 15 [0204] Furthernore, the second node is )
desosbrd fioad thy dirstaadroationchant rrxghanger ddllofs displarged §o the outside
after the adsorbent of the second adsorption heat ) )
atrpesphers degethes vith the aist Inrthe sagondpdromtiqnreat gxchanggs £32) goisture in
heat of adsorption is produced jn the second i
the ot Bt i§ rpdprhed é’%c‘ﬁ%r@ﬁ@fbf(fﬁé?,deh’f‘ﬁédlfyo% 9 pig and the heat of

B Bl IS USR8, D B et e o i
R R R T T B

e
sisp Q61 SR el e B Pord pe Soplebar da b paes i Since, i
thi%/) g%s\éencg ﬁ%}t oif Sadsozrﬁti%arg %;p?‘%(%lif?é elll ﬁlecsggé{lgdo flgiﬁceng)\t}gg %F%t:]eg(rchanger (32),

00Fr "heat "excha erve
F her ; ' [ ' he first '
SN it B R OB, 8 e URRRY ¥ oore room

air?@&mge@gs[ggp&dn&)n heat exchanger (32) is in

non- operating condition and 62
[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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a second node in which the second adsorption heat
exchanger (32) serves as a condenser and the first
adsor pti on heat exchanger (31) is in non-operating
condition are repeatedly al&2rnated. [0207]
Furthernore, during the hum dification heating
operation, outdoor air is supplied 5 to the outdoor
a sbead readehiangkeich (ilecambladsognioni leai exchanek (32) seovet e a condenser
first and second adsorption heat exchangers (31, 32). '
andl frenfirst hésoaptionhisoat axchpagaeed1) s mugin-ddeeatingrsondition are repeatedly
adsor pti on heat exchanger (31) and the air having
altpasséd t hrough the second adsorption heat exchanger
(32) are alternately supplied to the room [0208] In
[020Ag fHurgiermard edurangrtbe bnmrdificaionadettiimgofeationh eutlpersair is supplied
adsor pti on heat exchanger 10 (31) and an adsorption
to slet potdoboheathexchangend2 bdsod podmraiheatugplicHategtve {iBR)and second
concurrently take place. During the first node, as
adsogivom  heatFexpheeget (A),, 32helleng §ge ot daving pashed tiireagh the first
is opened and the second sol enoid valve (62) is
adsorpsadheatieehangdreSe) eerhdlict diphaving erssed dhmgngh the second adsorption
di scharged fromthe conpressor (20) condenses in the
hegtiexehangerd @2 pare eHemalgly sspphedhigdhe (@M.,  is reduced in
ressure by the notor-operated expansion val ve_ (40),
lﬂﬁhpdpéb@s%ﬂﬁn@% AL eNpr dier adhientfor K Brsh edsorption heag exchanger
sucked into and then conpressed by the conpressor
(31) 2o¥ an adsorptipw aghipnefor thresecpprdhadorptiony hegh pxshangeit(32) ¢rwcurrently
second_adsor ptj on heat exchanger ( i s shut

take péacg coBiRE YITEFaNeriey a3 thowrsn) .lglffeié )> thagrliss Oéé)vf@gd valve (61)is
opsrethrgaRanteont lraoNot o) o slovl ARl diest sapdigss, sefigerant
S EPERARInd Sy Lib anBerBe R I B ot hchanger a1,
R e e A L
oufths RATFrnFd Y & Firitd BuREd Do oM R s Bt e 20)
o 5B G RED P e ST PRI ) BRI T i s

off‘}g@g%geecgad Qgie,ﬁg;gﬁg%gg@em . The roomair dried by the

sorptio exchanger (32) is 25

[02@3??@%@?@% Q'%r%lje]xﬁ%)(?é;ttﬁé 9&386?8? BE‘@E? talef 3N from refrigerant in the

st nbde IS contrnued over a

oufdb&RLE Ef@hﬁﬁ&r?ﬁ{)ﬁg gifsagaréécgfg Rl %sid@faﬁng%?h%. Iﬁm the first adsorption

regeneration o I'rs sorption exchanger

hedt %;{%ha{.nﬁelc(@ﬂln%iame i9dB&Ebed fofi3he 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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this case, no noisture is desorbed fromthe first
adsor pti on heat exchanger (31), the room air is
heated by the first adsorption heat exchanger (31) and
the heated roomair is returp8d to the room [0211]
In the second node, an adsorption action for the first
adsor pti on heat exchanger 5 (31) and a regeneration

thigcédelo hivisttilegs dewand fasts aRdtit Adephoreiah adRhgdr33)), the room
concurrently take place. During the second node, as

airdhbadted By fhe dlisteadichBin hédexdliangér (30) aohe hvabd o} is returned
is closed and the second sol enoid valve (62) is

to theev@d. Under these conditions, refrigerant
di scharged fromthe conpressor (20) condenses in the

[023a¢ orldl thelsewopll ntwleh@ahdsexshangeon fgr3Re firsttads@ptioe Hedt mxchanger
pressure by the notor-operated expansion val ve (40),

3Buwaperrpasritiontdedond forabié daond hdatrpachan gecha@d)(32) Soncurrently
sucked into and then conpressed by the conpressor

takgZ0ce. Diring thic Seamdenodehsas shoony infFigueé 1 2@ thatfirstsblendidevalve (61)
first adsorption heat exchanger (31) is shut off by

is ¢lbgedfandshe ssebmdedlenordivalee (€2)is op@2d 2(Indarrthesg cohditions, refrigerant
second node, the outdoor air having taken heat from

disckdre¢dy&oantheicontpiassoro20y oandehgeatin ghie banogé ad§@piion beat exchanger
di scharged to the outside atnosphere. In the first

(BAdisgefncednn pressureby tiexmhtongeeragligxpatdien vaver(4)s evepommees in the
into contact with the adsorbent so that noisture in

outdger hesp gxetiangerd2hd dosusded info ahé theastonipeessed T gher eampressor (20).
air dried by the first adsoript ion heat exchanger (31)

In this ensecthe dlgadot tefrigseand ints ithpetizst adsoptiondieal exchinges 6B0ngishut off
adsorption heat exchanger (32), noisture is desorbed

bYﬁh%ﬁﬁéaﬁkmﬁﬁkﬁﬂw%ﬁﬂ)heated by refrigerant and the
desorbed npisture is applied to the air. The roomair

IOJHGIn oﬁ)‘fmr&ﬂiaye@ﬁé modeoihe Oisioer #f haying talem begat fmmg@aﬂt in the
returned to the room_ [0213] Furthernpre,

ou ee §% (bt dischagesiie rth%lowléa étl@SRhﬁédInﬁé? flEﬁH adsorption
heaﬁ&gctéli?aag? 0(31}1 ghﬁalfot&epg%ggfg%éselgg%%?%{ gvn Ofee%(ggrbseg‘% at moisture in
e R AR e
S e
xRl 2 OSHE  ep u PR PR Ol o EPPcheRfb By slfecrant and e
dePBA rﬂgﬂtu!ré]ls a%plled to the air. The room air humidified by the second adsorption
heat exchanger (32) is returned to the room.

[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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addition to the effects obtained by the above
Enbodi nent 1. Specifically, in the present
enbodi ment, the switching between the first and second
nodes during the dehum difigftion cooling operation
or the humdification heating operation is inplenented
by opening and closing the two sol enoid val ves (61,
ad@itipn 16 esPeffédty 6biine@ thp@borBmbbeinno hEpecificil@din the present
The switching between the first and second nodes is
emboéineant | thie cawittleidg obervaden rtled afitsvelayd skedohdt ini®les during the
intervals (for exanple, every five to ten mnutes).
defhexdfiatien coditgarpdiangn top themnpid#Retién kednadiopedation is implemented
relatively high-durability sol enoid val ves (61, 62)
by cpening and edoding thei tivohsobaioikeedivésh@1f 625 trespactinvebc @nd open and the
nodes, which ensures the reliability of the air
otheonldisted. dhe switslisg éatwet tieOf2rk6dnd<scEndabmiodesnts fréqodntlyvarried out at
I nvention Enbodi nent 7 of the present invention is
relgl@ety ished. tivse mitervaondort iepahplg, systyefivefto tene mpmesniTherefore,
enbodi nent varies in the configuration of the
acqoeding de it presént cumbiodira@)t, felaivelyhkighaiurabdlotydiotenoidi vegves (61, 62)
gsten1of Enbodi ment 1. [0216] As shown in Figures 13
camphe| uged] totshitch & tviaga tianfirst and sacond x@)les, svhpeloensded thd tefiability of
a_ 15 single conpressor (20), a single notor-operated
thesgipeanditipmingaiygem 40) , a single four-way selector
val ve (50) and two_ sol enoid valves (61, 62). Further,
[0315¢ refhmbedimant Tofrthelnvepti®> s provided with a
si ngl e i ndoor_heat exchanger (22) and two adsorption
heatErgkedimsplet of (hg presenianventign iyfleseribedhiAn giveqndgianing system of
circuit (10), the indoor heat exchanger (22) and the
ther presgnt gmgodignt ¥arissdn AhesepEntton O4 thesedmean cycyis 110) from the
constitute ytilizati on si de heat exchangers. -
a‘rlgﬂg“i]lﬂ%?mgls}’rst‘f‘ﬂlo EF@Pé dnt circuit (10), the first

Rl B 5 @%?%hff S5 Ak Sttt Rt CHRGE provided with o
snglkc e’ (20, 73e eaﬁgtoggﬁﬁﬁt%f?r%%)% %égnﬁgg‘gaﬁé“%e four-way
e SRR e ien M o ?E%ESC” i g (10)
predeiog U s BRERIEH I e gy MR te%d%%tgﬁlronimt exchangers (31,

12 felector val ve (50) and connected at its suction side
o the second port of the four-way sel ector 65

[0217} In this 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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valve (50). In the refrigerant circuit (10), the first
adsor pti on heat exchanger (31), the notor-operated
expansi on val ve (40), the first sol enoid valve (61)
and the indoor heat exchang8s (22) are arranged in
this order fromthe third to fourth port of the
four-way selector valve (50). The second adsorption
vahealSoR Xahhe gefridedat) cirsuie (MOEChe tiratadon@tienthelt HEIWBLRA (31), the
t he i ndoor heat exchanger (22) and the four-way
maet-esdrated \sabmidndSGlvaridd), eenfigttseldnaid vAee géheindeMd indoor heat
bet ween t he notor-operated expansion val ve (40) and
extliungéd (22) are etremeddnvilsverdébirpmvihe thhe t6 doetsl peal @nbé dour-way
val ve (62). [0219] The four-way sel ector valve (50)
selsibt chles (BE)L ithe rseeorfd adsbrvioai HehpexdchangeB2) Brconsb@wd at one end
in Figures 13(A), 13(B) and 14(C)) in which the first
betwegnt thier thdpor theatc exchangea(2?) 4fdl dnd fourewsecelectoandilve (50) and
fourth ports conmuni cate and a second position (a
copmestedi 2 rthes binendhbdtivgen g matoEpperd( Axpasibnlve(®) §40) and the first
which the first and fourth ports communi cate and the
sokeaeidnvdlvar{l X Ha e seoortdssobemoitival ca6@). [ 0220] -
Oper ational Behavior The air conditioning system of
[0219¢ pFless Enir-veaybssdichaanvalyee (300 rsmétches Bwdehantindi positaan Gnposition
cooling operation and a hum dification heating
sheyge imFigores IB0AR B (RDutu(6) X incwlicl theclist awdthindegroatsiconmunicate
The systenis behavior during the dehum dification
ang ¢l segendprd Erirdrparts coweyri¢aselandip secondfnesisien da pesition shown in
L Figure 13. [0222] During the dehum dification cooling
Figpes BH(Cn14() ead 14D smayhighdbe first anddererth pergs cagmunicate and the
repeated in this order. In the first node, the first
secoid gpd fighporissomenBneatger (31) serves as a condenser,
second, adsqrption heat exchanger (32) serves as an
wé\%po‘r P%?U‘HHEBF]P?éﬂori‘ndoor heat exchanger (22) is in
non-qperatin andition. In the second node, f.he firs
adsoﬁ%t i §h ﬁ&a@t@%eﬁaﬁ&?mmﬁ? ey FEeeRt %{nhefhep@wsepér orms  a
t he .indoor heat exchange 22),...Serves as an .
delyidiifcation conlibegparaln ghgie ﬁa@@ﬁ?fz}ﬁaﬁ?ﬁ@@tg WeEHiRger
) 1LS.in.nan-operat.ing 25.condition. In the third
[Oin%éﬁe,<]§7151ém§g§%ﬁtb‘?na‘%?§ii‘flggpgﬁ“?fg>at exchanger (32) serves
as condenser,. the fir sor.ptd on heat. exchanger. .
(315 TscRRRERS BenayloR Bnrinh Too, PAS R it on 55 SRERROR s described
Wit ERanget, ﬁi%%}e i39.' i n non-operating condition. 66

[0222] During the dehumidification cooling operation, first, second and third modes are

repeated in this order. In the first mode, the first adsorption heat exchanger (31) serves as a
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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[0223] Furthernore, during the dehum dification
cooling operation, outdoor air is supplied to the
first adsorption heat exchanger (31). Furthernore, in
the dehum dification coolinggoperation, roomair is
supplied only to the second adsorption heat exchanger
(32) during the first and third nodes but supplied

[0228]y Fatlidi@otd)dfinghert deshdfietod Z2dblifirdpeehtion, Wkloor air is
second node. [0224] In the first node, a regeneration

supsliddan the firdt kdsdrptict hedd eeehahpan3ne Furhxekaadarthe delmidification
and an adsorption action for the second adsorption

coble@t optatial)geom @33} sapplizdrondntd the stdhd adk@pBon BedticRehanger (32)
the first node, as shown in Figure 13(A), the four-way

dusiep dot forst mal thérd &}y bussupplied only e tHel inddor hest dxichahget (22) during
first solenoid valve (61) is closed and the second 10

thesscembindde.al ve (62) is opened. Under these conditions,
refrigerant discharged fromthe conpressor (20)

[02Bhdelnsths finst triode.fa regenadSan ptticannfonahd fiest cdamgtion Gi3dt) exchanger
is reduced in pressure by the notor-operated

(3 Bxqarmi gisoxppioneictidd for the agondtadsorption heat secander (32) concurrently
adsorption heat exchanger (32), is sucked into and

takehlacee dhypingstbe dirgsymaedes as eluqmes:sBlgu(eZIB(A)J the tfharsway aglegtor valve
the flow of refrigerant into the indoor heat exchanger

(3@21) set do sheitfirglf posiiont Hke firststolenoBl salver{6l)disvelbsed 48t jhe second
k0225] During the first node, in the first adsorption

solenaid valvh&6%)eis qrengd. Uslestthese dosditigas otefrégrant ghschprged from the
adsorbent heated by refrigerant and the desorbed

coppressarr 20) scongenspedn tthe firffeadsprptiomhesapnsikehanger (f3oisheaduced in
fromthe first adsorption heat exchanger (31) is

PIEfswe r'Pé(rtB% notprpoparaed grpangien yelvs d AP exanomyjes Wethe wpeomd adsorption
t he ﬁ In the second adsaorption heat_ exchanger 20

heptzgehangst £330 & Fuskechimte gudrihenrcompressed by dlee wnm%sor (20) In this

adsorgent o dehum di f omair and _the heat

casg i fovont BickrEBdnaube ﬁa&t% e SRS (2B 1S g1t by the firs

% 15 Ry E e refrlgerant The room air dehum dified
sofspoidiyalvedbbhy adsorption heat exchanger (32) is

0t AR o FEE AR e
h

ccgper At B 7y R Y e PefiR ppmtia o

the/ 8*’ \élﬁlgl(xggpsqrg dés?)é}ie)dofrct)m %he Iﬁg ads%ﬁp {oﬁlngagg%%cgﬁlageg‘ 6?];) 48 Idascharged

to Vi éflﬁSl(ig %ﬁ&%}}lgﬂqug&her%% el g}?sl% e ggéotnd ala§0rpt10n heat exchanger

refrigeran
(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 dehumidified 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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di scharged fromthe conpressor (20) condenses in the
first adsorption heat exchanger (31), 1is reduced in
pressure by the notor-operated expansi on val ve (40),
evaporates in the indoor he@f exchanger (22), is
sucked into and then conpressed by the conpressor
(20). Inthis <case, the flow of refrigerant into the
dissbhagedi fradstbe pompressre 420 )eontanegein thaAyst adsosticn lhf exvhaiger (31),
t he second sol enoid valve (62). During the second
is wddeed it peesowrt dyohe mbtorfopenateg expiisionheshte (40), @emaporates in the indoor
refrigerant in the first adsorption heat exchanger
hegt3Krharmed (20 hir gpekled mtd hsd then siodgpresa¢drby ireecempraskot i20). In this
roomair cooled by the indoor heat exchanger (22) is
caseether e of oeftigerant imbmthe[s@@#id] adsorptine hedti exdhangeie(323 is shut off by
regeneration action for the second adsorption heat
thessecorchgpdenoid 9aly@ 092) alurisgthadsomdimade, Hetaudpor @ir halimg taken heat
first adsorption heat exchanger (31) concurrently take
fropl sefeigeBut imthet first adsorpdiondabat exchanpsvil) is discharged to the outside
13(C), the four-way sel ector valve (50) is set to the
atraespbeg apdshe renm airteoofedr byt the ghdansihgateichenge6 (32)iis returned to the
cl osed and the second solenoid valve (62) is opened.
roQider these conditions, refrigerant discharged from
the conpressor (20) condenses in the second
[0223% orlgtthe Hhirenede gapemgrtion aetjon fo thessgpenspdserpiipe deafreachanger
zgy the 15 notor-operat ed expansi on val ve (40)
(32788 3p adsarption aqtiondor e Tise adpqipiiombest sxchangg 4aleroncurrently take

31),. is sucked . into and, then caonpressed by the .
Plaés#égrgggstgp thishyyods, 3s phgvgn gla%xgt,lretlﬁrzg}, thafoys-way selector valve (50) is
e 5 0 ot S St s RIS 355 Bhagond sotncid
e s e e A e Bk Bl B sprprsso
e L
A PRGN viie [t oEeRtalss o PR rhaE Bl ik efttancer 1),
o SR SR CHRELIT Bk 59O co e 28500 i g, e v o

refgggg?#{;gg) BISRAOBERLat Q%%ﬁ?elrg%z)tig Q{Lﬁ g@%{ﬂﬂ& {iﬁ%@%@gdﬁge (61).

noi sture IS app

[02?2;;) rI?lgﬁjnué ‘glg @Pli}&ﬁgdé 8% ﬂﬁsq'lr@tdrﬁﬁ 51@&1519 ?een %Q%hearﬁg&{@ gg ?Loésrture in the

harged t'o the outside atnosp

rocdy af i ahiRbLa 'Bg h@2&Rb:behiu ‘%lﬁﬁrﬁﬁﬁ Offie h}%@l:ﬂ 38 and the heat of

operation> The Systenls behavior during the
adddwpiic biRRELPAuABRhO U PRRIIAE 8B 11§ HRSCH DBE BBigerant. The air
dehumidified by the first adsorption heat exchanger (31) is supplied to the room. In the
sccond 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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with reference to Figure 14. [0230] During the
hum di fi cation heating operation, first, second and
third nodes are repeated in this order. In the first
node, the second adsorption fggat exchanger (32) serves
as a condenser, the first adsorption heat exchanger
(31) serves as an evaporator and the 5 indoor heat
withxefeaamgero Figidde 145 i n non-operating condition. In the
second node, the indoor heat exchanger (22) serves as
[0230¢ orldheirspethe Hunadificasen aetmgpdpematione éitstesechadhged tidd modes are
serves as an evaporator and the second adsorption
repeatad i guhanigerin (B2)irst sode, theseapdradsomon bemaixthamger (32) serves
the third node, the first adsorption heat exchanger
as A3dhdasen dse dsst adgoptienbent exchangers@doservasisoaptevaporator and the
heat exchanger (32) serves as an evaporator and the :
indondbent ehelznger1 @2 iscinamgerpe(idy dosditiennbnthe seccadi mgde, the indoor
condi tion. 50231] Furthernore, during the
hedt enileingec@2) oervereas 4 pepdepssr.abe dinst adsargton herit exihkanger (31) serves
supplied to the first adsorption heat exchanger (31). _
as Ror evapprteTeand ithet peeodé rdaomiipn dwet ekcheogdni (R¢) 1s in non-operating
lggeration, roomair is supplied only to the second
congddest e thwrthiné modextibh dirg e sqUEon kgt predjangen 3 ¥isesies ang condenser,
third nodes_ but supplied only to the indoor heat i
theeseeprth géyorpti hel exehngeie(32] Sewss 9 dnnpygaorajoy 2ad) the ndoor heat
the first node, an adsorption action for the first
eXGIQaRFT $£3)dh heeR- oK HRGBAILeB1)  and a regeneration
actiqn for the second adsgrption heat exchanger. (32). .
[0%3d hc Jrrdsemares during the humidifipation Jiepirng pRerations futdoonat is supplied
sel r. val

to ?\2%{\#}5 ggsogg}?o%trl%a% gyé;ﬁéfé%% Rgl);%gqr'tbgla ’re,tlﬁzﬁé %F}él{mld}/hecaftion cooling
PSR o (2l e ety T B eorh el R BRdAT BRQanEeT (32) during

refrigerant di,scharged.fromthe conpressor 20 .
e s AR ropeeb B il n fre RRREREL Fnfaghy (22) during the
Sec(]ggl_d IS reduced in pressure by the notor-operated
ode. : :
expansion val ve (40), evaporates in the first

IO?EEOHR%BOEI‘SP Ien%tge,eaglc %cgrgﬁcgn ggﬁlc)n’ for £h% {%ﬁi%‘&?oﬂrp@ﬁé gljea‘rfl ré)gchanger (3i)

n conpresse conpressor case,

ond TSR o) ok B R0 Gl e ORhalRED popgpmpuy ke
plab® Puri h% 9%&%0&9”5%131%“&1*18 fé%x{rétlartrglf’)g Bre folk-WHE a&@&Sﬁgaéve (50) is

adsor pti on heat ekxchanger ture is - desor

set&BQﬁ@ %%gnﬁgﬁﬂfi&ﬁ%e hedEin %l \tfagﬁr {G%Z £ QPbsNthd A€ second solenoid

esor bet Isture i s applie _ arr. € room air
vallll gﬁﬁ' ik 'O?Qnekay UnB&r SBGORRAIARRET R RPart @Rch &%E &RGLIhe compressor
(32) is returned 69 ‘

(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),
1s 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
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to the room In the first adsorption heat exchanger
(31), noisture in the outdoor air is adsorbed by the
adsorbent and the heat of adsorption produced during
the adsorption is taken by g8e refrigerant. The
outdoor air dried by the first adsorption heat
exchanger (31) is discharged to the outside
to gherpsph.ehetheSfifsO 2dsbption lidae esaenpser (Bddlemoishge fih ks outdoor air is
adsor pti on heat exchanger (31) functions as a
adberhtd bpuhe edsirtint hedtthe ket afgdsorpion iprglutéte dsgep e adsorption is
node, as shown in Figure 14(B), the four-way sel ector
takeal byeth¢ B@digérants €he dwtdodreaiisdrodryy the Sirdtiadsorptidrehdat exsthanger (31) is
sol enoid valve (61) is opened and the second sol enoid
dischhnged {6th¥ outsidel abmesphetdnder t hese conditions,
refrigerant discharged fromthe conpressor (20)
[0ZBdelns 8 baronthendded dor fing sadserptibarter exd@ngeri €1) Functions as a
reduced in pressure by the notor-operated expansion
hegiagoprce(ddp heap eagunatte Puring thresdciond modadsoshpwinom Figate 14(B), the
exchanger (31), is sucked into and then conpressed by
fopiway: tesggve (30)is set|tp thérpesond pesitivmethé [fiow sofenoid valve (61) is
refrigerant into the second adsorption heat exchanger
opergg) andsthe sgeondofoiensyd vilue §60dm¢losed ddnded these wendigipns, refrigerant
.During the second node, the outdoor air having _
dischprgsd deprmdhe comprassari @8} snndenses ie e indporalewirgrchanger (22), is
%ﬁg@,exchanger 31) is discharged to the 15 outside .
re 4 REGSSUTE Ry theanplenRPRicd rERRRSIPhYalye d49)n guenorstenin the first
exchanger (22) is_ returned to the room [02351 In the
adqfplion ﬁ%ﬂ%%c g&dtheisavrksd inerang thengomnyesseq py the compressor (20).
xchanger (31) and an adsorpti.on

I J5F 368 16, Dt BEHAN BN pSF ORI eI hea gaphanger) (32) is shut
ofS RO FoR duteaSid (D Prcapoc mder Toaeydonpir having
o 320 Rel he B35bh b B ROy SO o e
oGP YT PR bl 8 e SHVME bt bbb s retrmes

to HHel:Sbmadsor ption heat exchanger (31), is reduced in
pressure by the notor-operated expansion val ve (40),

[O%I)O %%smﬂ éﬁdoﬁghgggggﬁgaﬁgrg g&%& 7 0 Bk ggéfgrgggg BLat exchanger

» 1S SUC _ conpr esse
OB ek e 25 3Empd il 8B s3) conurnty

et A8l SRRy I r
(30*&"209&7hd 3l pdiRIcA! Wieefits? séRnoid valve (61) is closed and the second
solenoid valve (62) is opened. Under these conditions, refrigerant 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 adsorption
heat exchanger (32), is sucked into and then compressed by the compressér (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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desorbed fromthe adsorbent heated by refrigerant and
the desorbed noisture is applied to the air. The air
hum di fied by the first adsorption heat exchanger (31)
Is supplied to the room InyHhe second adsorption
heat exchanger (32), noisture in the roomair is
adsorbed by the adsorbent and the heat of adsorption ‘
depurbetlifrech e atdNgbé deads by RéfrigBrahtarddhe Mefitbéd @ofsture is applied to
refrigerant. The air dried by the second adsorption
thdheat Tex airdngddified )y the fHtsalemeged hea dxtBanget(F1)de supplied to the
at nosphere. [0237] - Effects of Enbodi nent 7 According
ro¢m. Inhe peasenddsemption ihesnixchdrger @2NEmeisfee irsth@Soom air is adsorbed
obtained in the above Enbodinment 1 can be obtai ned.
bylbe pdR8t8t andtiededhnefidds@&ptibn plRautstvdiinigahe bddadstiones tak&n by the
of the present invention is described. An air
refrigadint. i Theiangired dtyethe sécond hésopptasaidat exdhaticredR) iy distiesged to the
in the configuration of the refrigerant circuit (10)
oufsideratinbsphesd.r condi ti oni ng system of Enbodi nent 1.
[0239] As shown in Figures 15 and 16, the refrigerant
[0E3M c ui Eff¢t9df Embpdimentdd with a 15 single conpressor
(20), a single notor-operated expansion valve (40) and
t wo Aeordingyo theepresdnd embatinemt,(thd sarfi2 effefs ras dtainddhim the above
refrigerant circuit (10) is provided with a single ,
ont Ivaatbeskttizadger (21), a single i ndoor heat
exchanger (22) and two adsorption heat exchangers
[0233] <o§mbedimeni &of bt dnvsatiant™ circuit (10), the
outdoor heat exchanger (21)  constitutes a heat-source
si deEmbadimeptch ahtherprossnt @veniioniindessriberb atn aix edralifdaning system of
(22) and the 20 first and second adsorption heat
thezlreprah gabedient vares 1p dhs eoniigreationof itharefagerant girchig 410) from the
. exchangers. The outdoor heat exchanger (21), the
arcoRYHPIREG sy stem of Empodipes . and each of the adsorption

B SIS IR RN R .
singlg emivRisor ROCR i Bsiorroasyets L rmmion Vo eA0] Fad o four-way
o BFENREE (595! SRS, L iRl el B S SR vt
ol 5 BEGPGASE] Sk B LRI AR hsorpion e
ex&%ﬂg&gt(@i’, gﬁ) o[ﬂeth?sngetlrigerwtecitrpuiitr ?103,1 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
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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port of the first four-way selector valve (51) and
connected at the other end to the first port of the
second four-way sel ector valve (52). The indoor heat
exchanger (22) is connected af one end to the fourth
port of the first four-way selector valve (51) and
connected at the other end to the second port of the
postasfahelfifso furwaly sshkcee velve (81)\4ad (oRlectddt i other end to the first port
refrigerant 5 circuit (10), the first adsorption heat
of ehectramgbfout-3da)y seleb®r MEIVE (52 PEiicinddorchdanascdh@mzey #2)8s connected at
(40) and the second adsorption heat exchanger (32) are
onarendngehe fourthnpat of derfidst fonetvig seldetdrdrahve (SAYahd chliickted at the
of the second four-way selector valve (52). [0241] The
otlidrread 16 ¢herseomyd st of thersevaldvioul-ody sshattoe hlse OSI)WREthe defrigerant
first position (a position shown in Figure 15) in
cinghit CHD){ the first sdsogmidntheat ekchardes (FDnthennowi-epantdtdk@ansion valve
second 10 and fourth ports conmuni cate and a second
(4omid therse¢endpadsotiition Iehvexchangdri (32) erelfjanigad Whitldh okdee from the
first and fourth ports comuni cate and the second and
thirdiorfouph podt of thersecirddber-wayseledter wivee{S2hand, t he
second four-way sel ector valve (52) swi tches between a
[0341] st Thep digstt foon-wax pebeitern walve H{Shh sivitciisg beteserd 5y Aystapudition (a
16(B)) in which the first and third ports comunicate
pogitign wclogaredidyl irf which thepianst andctbirdoite atremanitate and the second
second position (a 15 position shown in Figures 15(B)
ang {enrils pafy commuhicets andea second pasition dappsitippshewn in Figure 16) in
¢communj cate and the second and third ports )
whidhibg dirstand foptiprarts conmpenieate ardithemeernd and thiThpors gommunicate.
condi ti oni ng system of the present enbodi nent perforns
On, they athgtri (%it@gtqegqucgmrjwﬁg' %@I@t veliwe 48 gwitches between a first

hum di fi cati on heating operation. 20 [0243 )
PoRBB P R0 B BB R SERE 6R) Thisbish e frss and third ports
coBGIBELRY pELA S e et ion ool 19 SRl S0
o e TS 47 650 S B! B BB s o
coB b BhaPER A ooty PRI D8 bl o, 2Der 5,
03] AR BGRRIEIEST (1) o7 ves a2 @ condenser

cLerset 8 cEANRhe b g, oL BBl Shroms <
deMatiGsSE &9&915;%%31%{1% LJ?J]a H&%{diggation heating operation,
[0243] <Dehumidification cooling operation> |

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
(31) 1s 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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exchanger (32) serves as an evaporator and a second
node in which the second adsorption heat exchanger
(32) serves as a condenser and the first adsorption
heat exchanger (31) serves &g an evaporator are
repeatedly alternated. [0245] Furthernore, during the
dehum di fication cooling operation, outdoor air is 5

ex&iappér (89) e@vdshe aﬁ%@%ﬁﬁt_oh@@d a SecohRangRte ih Fhicheme sé@@Madsorption
air is supplied to the indoor heat exchanger (22) and

hedth@ccharget (3X)dses@B0a30a achsdenidri Hd the drsexdsbaiteaieal &dchanger (31)
32). Then, the air having passed through the indoor

seedds @xsapngRt afc?@pedtadl ¢ alitdrhatesdusl y supplied to the
room while the air having passed through the first

[05483 or pirthermbreatdueixg hthegaehuhddificatieh tdaeligd ropeld@ivhNGutdoor air is
passed through the second adsorption heat exchanger

suffi3i2)l tartke alitdovnhtatlexcisanged (249 and Qoém 4ihB dupphied {O@Ghdoor heat
In the first node, a regeneration action for the first

exadagern @2 pmdhatiirexandasager adé@p)iomneatanclamgenrs@Bl,@2). Then, the air
action for the second adsorption heat exchanger (32)

haviog passee tirbygh tha kedopr heat exthanpgearg22 hs contimfousiydapplis! to the room
shown in Figure 15(A), the second four-way sel ector

whyla| the airIRvingspasstd thooughetht ifirstt adsogitiphdreat thutlenger {@k)eand the air
conditions, refrigerant discharged from15 the

haviogprsssd dhroggio hecsnashaissrpiion heatpasbanggr (3¥)cug hlterhately supplied
out door heat exchanger (21) and the first adsorption

to theapomaxchanger (31) in this order, is reduced in

ressure by the notor-operated expansi on valve (40),

(0246kp dncthe iraipmpbée, patege myaticn atigh fonéhe Grbadsorption heat exchanger
adsaor ption heat exchanger (32) and_the indoor heat

(lgyapA agsonption apiipn Firdhesasend adsprpiipnerst exehapegeir{d2) erngurrently
conpressed by the caonpressor (20). 20 [0247] During

takeplace; Pupingr#feclirst medeasdbown i Fighas 13t trsheand dpur-waynselector

refrigerant in the outdoor heat exchanger (21) is

valyp éé#?alﬁ Gelgtor e direl Rpsttiongbmderribessrongitions, tefrigseant diwharged from
air cool b he i ndpoor heat exchanger (22) is

the, GompreRsar &3> EMdep st hiferpasHas fhrpiah 'i‘&%‘F‘PPF Brat erehgpger (21) and

N E T
B BB S 1 st SeRL S SO0 e s
oA ol PSR S BABER b ke
PSS PO PR A T 2o 7, 2omerbent

[ﬂﬂr'/?d%l?rﬂqufﬁ%ifﬂ'gt ﬁlgge}ﬁe 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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dehum dification is taken by the refrigerant. The room
air dehumdified by the second adsorption heat
exchanger (32) is returned to the room [0248] In the
second node, an adsorption ag8ion for the first
adsor pti on heat exchanger (31) and a regeneration
action for the second adsorption heat exchanger (32)
delommdiffoation liy takbn thakehe plefriperanbuThe godoh @irséshanddified ey e second
shown in Figure 15(B), the second four-way sel ector
adsoghtion HedPgxchangee (32) @s tehenskiwaherqoasi ti on. Under t hese
conditions, refrigerant discharged fromthe
[0248}priesbosechRd maaienate adsesptivki dceop Asstha dirdtdserghion heat exchanger
out door heat exchanger (21) and the second adsorption
(31 ead asxgineragen ac8@) forrth¢ kécond mdenptiorsheae exxhangdr(32) concurrently
pressure by the notor-operated expansion valve (40),
take vy dhwmewihiel ecpat sialg, ahsbogh it HEgd® ¥3(Byt the second four-way
adsor pti on heat exchanger (31) and the indoor heat
selegtethankyer(5ER 2y sthta M seroadr positions Udkded theseocanditiane refrigerant
conpressed by the conpressor (20). [0249] During the
disghesgaid framdie conerense @) cahdenises/whije tpassmg ﬂm@ughf thomutdoor heat
refrigerant in the outdoor heat exchan
exehpBgaid? heand: e seeond adsomiom heas spplange D en t ondébm reduced in
air _cooled by the indoor heat exchanger (22) is
Presere byt metor-heerpisdprpantianialye (46). caepnsitpt WhHe p&ssingghrough the
exchanger (31), noisture in the roomair_ is adsorbed
firsh pdsosmtion beat rarbanger (IR @ATl dhe jndopp Beqtseghaneer GRa inflis order, is
cg fﬂt of adsorption pr oduced duri n% t he
sucketh 19 ang then crmrressed; byl copppressos 3 ri ger ant . The
y the first ad i on heat

[Ozégﬁha[ﬁ‘ﬁ tgg %Togé L"'*q%gt F AUopBAIT il e Phest fea whigsrent in the
B35 RS TR b PR R e o s
COOﬂ%flS §¥ Sfedmﬁg% Bh v wef ottt Bxi'prpplan Whfig st acsorption
hea {exc SaB (gﬁf d—écg%tﬁreqq er%? %cg ecéllué? IaElsh ewggﬂ ale a%sorbent to dehumidify
gL PLE R B R BRI PR LB St wen
the'[ngr PR, ' 'Pf? roo\fﬂ Eu? dreﬁérﬁ Cde‘%)z (t:heFﬁ)%P [rp%on he,(a#1 €x EhaL%?r (31) is

t'he umd| op ars

retxirﬁéﬂ td’\ﬁl\’: r% eef Al s‘é%ﬁ’d%ds%ﬁa@oml}%a@&chgr? %z%)sﬁl%?sﬂﬂe is desorbed

posi tion, e openlng o) or “opera expansi on

froﬁ‘xaﬂhE %d&cﬂ'ﬁént Heﬁte? %e%n‘?la}‘ld GROGEQbRInotshige 5@%83‘3%% to the air.

heat exchanger ves as condenser and
The moisture desorbed from the second adsorption heat exchanger (32) is discharged to the

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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out door heat exchanger (21) serves as an evaporator.
Further, a first node in which the first adsorption
heat exchanger (31) serves as a condenser and the
second adsorption heat exchggger (32) serves as an
evaporator and a second node in which the second
adsorption heat exchanger (32) serves as a condenser

outdidr thegt ¥chaigeadBDr fREved s NRAEvapXGRANBEfther 34 NirstomE& UL &hich the
as an evaporator are repeatedly alternated. [0252]

firktuddsbptioR heat ckeharper (319 sbivat a4 f ic6Addnedt dhelahé B&bond adsorption heat
operation, outdoor air is supplied to the outdoor

exbleige (32 86196y as(ahlevaphrdtor @fdna akdondsmsdepiplwiteh the sebéhd adsorption
i ndoor heat exchanger (22) and the first and second

headsxahphgeo (3De sdrvexsshanrgtdaisé3dnd i) firstl Bésorptidnehedt lexchanger (31)
havi ng passed through the indoor heat exchanger (22)

sen@s eomi evaporasdriarstepptedid aiterntted. r oom while 10 the air
havi ng passed through the first adsorption heat

[0252) haFgreliern81e), darinlg thechumiidificanomigeating 9pedtidh roatdplor tivds supplied
second adsorption heat exchanger (32) are alternately

to shppitdeat Heat tiwhangeo @) 4rl2e8in dinit hpplied st thevddnordeat exchanger
regeneration action for the first adsorption heat

(2¥xaivhibgefirst add pecand adsorptico hgiti sxchagkisof31f 32). thhen, the air having
second adsorption heat exchanger (32) concurrently 15

pagsgi éhnobale the iDdedrigatt dxehdriges (2 2isiegntimsowdhosupplind K therreom, while
16(A), the second four-way selector valve (52) is set

the gir thawingenessed thessich itk firsUaderrptidrebent enehdingérodd) and the air having
refrigerant discharged from the conpressor (20)

pagssA dbioyek thmisqcenfbaésswtg)ntlmabawang@r%ﬂb awsralteenntely supplied to the
exchanger (22) and the first adsorption heat

To@Rchanger (31) in this order, is reduced in pressure

not or - oper at ed expansi on val ve
[Ogﬁvﬁépo}nafhgsﬁr\%moge P Eegepgya 11 @qg}p quéh@;@&;mglsgptlon heat exchanger

dsar pti on heat exchanger (32) and .t he out door heat
G&@ﬂaﬂ% ofPsiP achon ifﬁrstg% peropd afigorgu@k Bept exshiEsmd2) Fetpurently

Wk ei%ﬁﬂ%g%épséafo oot BT 1Bt oy sl

valyE (RS 5300 £ ehensetiche é@wﬁﬁ%ﬁiﬁﬁ i éeélﬁs)a%fﬁfﬁharged from
' 2

PbdpREa () RBHBer iR PG Wﬁ%ﬂﬁﬁg Gi4gb Bhets3elager (22) and

e FELRER ol et TR0 e 43, SRR R B dy pressue by e

o LA e@ﬁ%é“@&%’?@%@%ﬁ VIR Bt e the second

ad%o?f'é%od e g)tiéﬁaﬂge?é%@ aSagth gﬁ%orll{éa{ Qx%h%g%?fﬂ)%gﬁl% BIIdelo is sucked

exchanger
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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noi sture in the roomair is adsorbed by the adsorbent
to dehum dify the roomair and the heat of adsorption
produced during the dehum dification is taken by the
refrigerant. The roomair d¥fbed by the second
adsor pti on heat exchanger (32) is discharged to the
out side atnosphere. 5 [0255] In the second node, an
modtaeripttheorvoac hir dnadsorbetllty the hddorbels o6 peludfidiFealie room air and the
exchanger (31) and a regeneration action for the
hea ed adsoratiow pptduoed Herdg thecdshngédifi¢Adh ie esleuriyetel ifrigerant. The
take place. During the second node, as shown in Figure
rooh6 aiB)drietl ey the coctehdf alsorpriay hestedxehdnper (3Y) e d{sbargédStoStik outside
to the first position. Under these conditions,
atmogphérger ant di scharged fromthe conpressor (20)
condenses whil e passing through the indoor heat
[0288F hdndly sqc2R] midde aardadseptivecotion &ststbe (firdt adsdrpadn heat exchanger
exchanger (32) in this order, is reduced in pressure
(31pypnd lagegenstation eptemfedhe xgrand ndsorptidnvieeat é05hanger (32) concurrently
evaporates while passing through the first adsorption -
takp qdacee Xihmggide (e8d)d amde: he shewn dorFigwat166B); hhegecond four-way
(21) in this order, is sucked into and then
selectprprabes(8d) Isyset trdhe ivsp pesstéor. Under thege05ditioms refngetanedischarged
second node, the outdoor air having rel eased heat to
fromdhe cgapegsgori(A0) gpadersss wiile passingethrough dheaingeer feat xdhgnger (22)
di scharged to the outside atnosphere while the room
andythe Se?@gt%ﬂaowov heat; sxgbanegen@) indinardgeis tatpped in pressure by the
returned to the room In the first adsorption heat _
MO ARSTRE e¥pansion yalve {49 vaporaiss whils prasing theoughdle Hestadsorption
by the adgsorbent to dehum dif the roomair_ and the
heaﬁégfhaggeraéibﬁfr P @a@ggoexgéqqgﬁg (31pan this order, is sucked into and
h dehum di fdi caéi on is taEen by the refrigerant. The
P GORPHESTed Ay the CoHPPIERROT {4%st  adsor pti on heat exchanger

S50 RS D R ETSRRECE E
ou AL AR 0 BB B S 3P Wil o
T T S A T —
e BGhEC 951 FIRISIEN Y P/ S5 S0A AR DRSARRBRT iy
e A Y08 L5555 LLEE Bl O RN Fgcgop ' e b
the COTELLRO ThE Yooty Bir 8eQ by tRERRL g&%ﬂ}tioﬁrﬁ(@%dé&ﬁﬁ}gel ?313 % discharged
to the outside atmosphere. 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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configured as a so-called separate type, it can be
avoi ded that the nunber of steps for installation
wor k increases. Specifically, if the air conditioning
system enpl oys the structurggi n which the conpressor
.(20), the first four-way selector valve (51) and the
out door heat exchanger (21) are contained in an
cofifug@Dbs i sdecallad tsepurstettiipe, fit £&i bangorie¢ 9Rd the number of steps for
adsor pti on heat exchangers (32), the indoor heat
inse{latiam gesrk ( Bidteasdsh eSpeeigiesitl, f @uthe WalY coB@itioing! sysadny &mploys the
(52) and the notor-operated expansion valve (40) are
stramireainn@ichntha confpedsssi (B0)uthet first fourswaieedledoonilye t(81) and the
connect the outdoor-side unit and the roomside unit
outdboohigh exchan g {RECArE ROntRINPE $n arl bekledodide umic ad therftst and second
the present enbodinent, it can be avoided to increase
addohystianuhdze rexofiangersn@a),i thg ipd¢re shefao ex cmnpac2ngthe heecond four-way
out door-side unit 10 and the roomside unit. As a
seledtsiuivlvet (38) ramdbihe abtosoppatetloexpansival vatd (40)wmekcatained in a
be reduced to the sane nunber of steps for
rodnmsidalunatt itdm needed dndy te comment thie routdwodside omérand the 0@58side unit
- Modification of Enbodinment 8 In the air conditioning
thrgyaht ern ofnnettangopipsse Mthemftrodacrerting tchherpeésengembadiment, it can be
circuit (10) may be provided with a bridge circuit
avqid@l) to hereas BB nusebes dwanagtifg gipes forl Formactingsthetdwedoor-side unit
bridge circuit (70) is formed by connecting four :
andt fhec koopariside sunfty 1As7 2 result, ghd niaiger eb wfepg demtristablatiom wdile can be
bridge circuit (70), the inflow side of the first
reduprecip thesame gumberiod siephive dnstadlation waek fucpmowngiitkenditioners.
t he second check valve (72), the inflow side of the
[0258} o ndMlediBgtiapglyFanortipentd-connect ed to the infl ow
Si d? o{l the third check valve (73), the outflow side . .
of thdh¢ Airr@ndiering\systpm pi7the presepbameedigent dhe pefrigerant circuit
inflqw side of  the fourth check valve (74), and the
(109 g ey e Bith arpeiogs Rt @Rbok val ve (74) is

B 8S et S L2 9 M5t s P Smecing
o SR B 15 G R e Wik 3kl 370, e
s R e SO0 B FE G BT ke ook vave
BB 1 ol el PSS Lo b0t s ot e
i FRIFLLRL ) YA R L0 0 b e 5 506 o
el S48 LA RSN RTN I U B e e
(74 s connected to the outflow side of the first check valve (71).

[0261] 1In 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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(52) is connected between the first check valve (71)
and the fourth check valve (74). Further, in the
bridge circuit (70), the second port of the second
four-way sel ector valve (52y7is connected between the
second check valve (72) and the third check valve (73)
and the indoor heat exchanger (22) is connected
(52 et wemitcledebdibdd tiehREK cHedkv ealtd 371)aadd tHeefoubthf €heck alve (74).
check valve (74). [0262] In the case of the above
Furfi@h | inaBé aAtg€ cliréwt 170010k sec@idrpagesfibe wetsmlifoat-&dy selector valve
therethroug% during each of the first and second nodes
(52h is édn@edehbeindeh teadetaritl rok valge (TPemdtthe thigichedkivaivg (73) and
each of the first and second nodes in the
thelitidéddi HehC etcdhangdrgaz) BOconfiesdbétoemshd thiiheheclaselvel{(@8)eand the
the refrigerant circuit (10) is provided with no
foubthictlgek wailvec@4). 10 (70). [0263] During the first node
in the dehum dification cooling operation, as shown in
[02B2guie thé( Axse tdfe thd rabbvd orefrigumant s elredt ofl 0y alrefeigéay circulates
and the second four-way selector valve (52) are set
thetethrtvingti dufing sachpaSiteifostsandTiveond finddge imthe dehmmidification cooling
fl owed out of the outdoor heat exchanger (21) passes
opersticougid timing eadt of thecfirsy ahd seqond ) mades inhiba Humodidichtnerp heating
the first 15 adsorption heat exchanger (31) and the
oparafani ayan siet casawhagy the ;efegeraustcinsfiit { H® is prwyided with no bridge circuit
adsor pti on heat exchanger (32) passes through the
(70-hi rd check valve (73) and then flows into the indoor
heat exchanger (22). On the other hand, during the .
[0263k o RAringdide i first mede de Hbmidehimiditcaten cpelinggperation, as shown in
_operation, as shown in Figure 17(B), the first
Figpea b 1(ddwthe Brss Sousrway selsgtor (vBive (L) apdithe secopd fayrrvegy selector valve

Sositi on but the second four-way sel ector valve (1]52)
(52) gressst 1@ gheimbrsd posidensn dhp safriepigpt haming Haved gut ghthe cutdoor heat

havi ng_fl owed out of the outdoor heat ex%P nge (2%2
exca@é%égllhpwaﬁﬂtr%gh Hestirst chegk valye &747ay g e ito the firs

flows jnto the second adsorpti.on heat . exchanger 2
adsgrriiopnRear ¢f %Fraﬁ%l)hanﬂd i FERBaNHEIBE et BT The second

oA O el SRSt (AL PASEES RS G e v
o 8 R0 72 Sk SRS T g L e i e
T TR L e
val?eg #Sﬁﬁ 5525%5 %r{]:)tath% gl\l}%t %églplplg \R}ztcefh%) %ﬁ%oéél ?o}%lv!}zg; sePQR ViR -(55*1? 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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the i ndoor heat exchanger (22) passes through the
fourth check valve (74) and then flows into the first
adsor pti on heat exchanger (31) and the refrigerant
having fl owed out of the seggnd adsorption heat
exchanger (32) passes through the second check val ve
(72) and then flows into the outdoor heat exchanger

the(iddgor Hoat EXvhanddn@22)yRRsks thliehb thet 08rtH RBEEIKTyZvdOA§ ahd) then flows

the humi dification heating operation, as shown in
intfrittgufigst 284oBtiort heut %kélﬁhgérCﬁQl) ey thesefrRetat hivdhy €lowed)out of the
and the second four-way sel ector valve (52) are set to
secbhé ials@pten teat pa@hirigen $32) Theses ahfougl rad keddal icheck vaeqd72) and
out of the indoor heat exchanger (22) passes through
theh oo ittd hhee beglkson héat @xCihpen(dd )t Oanhé lothed hand,odurligy the second
second adsorption heat exchanger (32) and the
morlefin ilgdnaditificanomigeating wpetation, agkhdvae id Figaic ESIBRIthE i four-way
heat exchanger 10 (31) passes through the second check
selec@dveal(¥ 231 )amdl theesecbrdofmiriwetyoseldveor owsll b0 (§2) heatset to their second
exchanger (21). [0265] As described above, the
posiednsi Jéveanefrigerant diaving1ywat othb$ theodidbbr htdatoexchanger (22) passes
provided wth a bridge circuit (70). Thus, in the
thréughs thef tanrthwelyeckevaet ¢74)vand ehepi5lypwanidtot e sewondchdsorption heat
four-way selector valve (52), their first ports are ‘
exchiangay €3 rthiedtigeraprhasimgriweldi due of theifirstidisenptiomtieat exchanger
ports are always under |ower pressure. Therefore,
(3lalcr@é?ea|thg>ugb théisecomd dthetle ariver(72) and bewoftews puigsthblcatdoor heat
to use pilot-operated four-way sel ector val ves each of
eXGRANESE Bs a port always being under higher pressure
and a port always being under |ower pressure. [0266] _
(0263 Erisbifererbedoatyrves e refilgsrant éﬁC‘EhMSiOﬁéhﬂﬁ ngodificatiga is provided
resent invention is described. An air condjtioning
W“gfs?%‘?ﬁeo‘flmuztdmh Iy clicthe fustionT-Hanselpator alve r{SDn%nd the second
configuration of _the refrigerant circuit (10) fromthe
foua.wayc%ﬁe&rog iV Sﬂr’er( §2k Jdit prg%ﬁédiﬂ%ﬁtm@ef E"Gé%‘?ﬁreﬁé‘m while their
ures 19 and 20, refrigerant circuit
Sece&‘gfov%arﬁﬂl\%&éaﬂw weapreg%vﬁarﬁw&f‘éﬂr& <eopfing fpihis mpgification, it
not or r at ed e anS| alves 41, 42) and .t
oo Py e db S DU e s TSt top Al Fach flgwhich has a por

o AT B S R b B2
02" R iR UL A RBERGEE' Lo e e

0 8 IR PR 6P B SRS o
the(pggs)en@é}gb(gcﬁl%egt 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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first and second adsorpti on heat exchangers (31, 32)
constitute utilization side heat exchangers. The
out door heat exchanger (21), the indoor heat exchanger
(22) and each of the adsorp¥®on heat exchangers (31,
32) are configured to be the sanme as those in
Enbodi nent 8. 5 [0268] A description is given to the
firgomid gewcatli adsogflichhkeat efxchggean(31Ci 30 utdns(itl®) utifibgion side heat
conpressor (20) is connected at its discharge side to
exthaegérsr She putdoordieat bvachbnges (2 1)p the-indyor heel @chagey &2)eind each of
(51) and connected at its suction side to the second
thepedsorpiont heatf exchindepai3va$2) srl ecifiguradako ébe( fik) sanfhas those in
out door heat exchanger (21) is connected at one end to
Emtodimént8d port of the first four-way sel ector valve
(51) and connected at the other end to the first port
[0268] of Atdvscrigbond gieur tonthe ealfigutation \ofilthe r¢fhiggrantTiecuit (10). The
second port of the second four-way selector valve
COI@SE)SSCKS&@b meameded ot ithalifchbange tsideotot theffirsthport iof she first four-way
four-way selector valve (51). 1In the refrigerant
selggtprvalve (S10pnd cormetted st itasistiopsidete Heaecaxigranefahe first four-way
(31), the first notor-operated expansion valve (41),
selegtar veue 631)h&Ehe opideprahepe exq¢ippper @hkisswaoerded at one end to the third
not or - gper at ed expansi on val ve (42) and the second
pol @ Hiephissbiourravay seleetoniigue (3132nd gerneetsd 4t thernglear end to Hiefirst port
order fromthe third to fourth port of the second
of g secnayl Lur-aa@y ovclsptaryialvy 63). The sogndrpartofy the second four-way
ur-way sel ector valve sw tches_between a first

f , 51
Selﬁfggli Y3¥h (323 1s praaeetedip @ﬁgfwf)f}i pontpfthedirsiofour-prayselestor walve (51).
first and third. or{)s {bgngunic te and the second and
In f%ﬁ;ﬁﬁﬂ%ﬂts cEptmitPhatts S adsemtoRahgs Fichgpeqra3l). the first
b ot B2 e PSS LEHa e [, T e
t i cate. h t h h , th
Ao BRI B b O2) P55 e shep i B0 e Bt aphangpr (32) are
i.t.i Qn. iti in Fi 19( A d 20
s e RO R %, P e AR 8PS B e

(52t he second and fourth ports conmuni cate and a second
B’ositi on (a position shown in Figures 19(B) and

e T ——

P STHONGA 0300w R 0B P B T s
and® fRRth 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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dehum di fication cooling operation and a
hum di ficati on heating operation. [0271]
<Dehum di fi cati on cooling operation> The system s
behavi or during the dehum di8dcati on cooling operation
Is described wth reference to Figure 19. 5 [0272]
During the dehum dification cooling operation, the
deliumidifidaton evadingpkadbo and ahwmidifi&tionihgatie) ogegatione
first position, the openings of the first and second
[027d] or<Iogimndtd¥dati@x@aliag operaddnres (41, 42) are
individually controlled as appropriate, the outdoor
heatTheesystearig behayit)dusiag vies desinddifloatienseling rgetakien is described
i ndoor heat exchanger (22) serves as an evaporator.
witiuefenarce taFigurest9. node in which the first adsorption
heat exchanger (31) serves as 10 a condenser and the
{025@¢ o Ndurangs the plehumidiBertion coblbmgy epergtda), thefint Sowmswvanselector valve
evaporator and a second node in which the second
(Sladisosepttd ohe Hiat pesitomniyeropesizigs sdr the sfirat and cecmens®etor-operated
and the first adsorption heat exchanger (31) serves as
expansionaysdvest G, 2k are petividailly certiodled saseappré@ra]tha matdoor heat
air flowduring the first node is the sane as that
ex¢hangerg(2dheenves 8% amsadensar apd thel Bidgehheatdixchaget ¢22) serves as an
cooling operation in Enbodiment 8. Further, the air
evATOBHPIRIhg. § fest mede amithirbdbe fsst edkorminncabonchanger (31) serves as
during the second node in the dehum dification coolin
a copdsnsen Bl the seqppd didprrptions heat gachEngem(3gh serves 4% ampyporaier and a
regeneration action for the first adsorption heat
Secé’iégﬁ%ﬂf’gj‘em whigh the; sreond adpsplion hesh exehanger (33p seryes as a condenser
eﬁoqd adsor pti on heat exchanger (32) concurrently 20
and 4o Bﬁtaeiﬁ.onmm AEA!t Frehanges (3 kb dervends sHoRHARORAtRY Gl gepeatedly
119£A%T, the second four-way selector valve (52) is set
altgrgdtee £irst position. Under these conditions,

10273 hacHEAF M BFBALE ' RFbighe 64 BuPGOGingadt frst mode in the
2 d he.fi d ' h . .

CIBTATRGE c30nd RPeRGST i GotbodEs o Rufher B s S during the

secfid piRis R sl PRGBS B S RENGER P St ltigstion cooling

o érgﬁl&lc%d&hg RLesspr e by the second notor-operated
Pexp kY ‘Ir“ve%t!

Xpansi‘on-va 42), evaporates in the second
[Oﬁqgorlﬂtthg @ir&eﬁgdqg)ﬁc{ég&%ﬂtiogﬁgc)ﬁ’on'f%r C 1‘%%i gng'ﬁ?tioqpﬂeat exchanger
then conpressed by e conpressor 0)".
(31) and an adsorption action for the second adsorption heat exchanger (32) concurrently
take place. During the first mode, as shown in Figure 19(A), the second four-way selector
valve (52) is 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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[0275] In the second node, an adsorption action for
the first adsorption heat exchanger (31) and a
regeneration action for the second adsorption heat
exchanger (32) concurrently 8take place. During the
second node, as shown in Figure 19(B), the second
four-way selector valve (52) is set to the second
[0296%i tlnahe sédoedmddesse adohstidn sy foethe ifgaraasérplion heat exchanger
di scharged fromthe conpressor (20) condenses while
(31 asd ianggérermioghctite fauthe saront @dsorptie et gRchah 2ér) (32Nnebncurrently
t he second adsorption heat exchanger (32) in this
takerplece, Dwingethecedond maukeeas shewbhyint igueetWBY, the second four-way
not or - oper at ed expansi on val ve (42), evaporates in the
selecidoorlvee@?) iexehandke se@), positione diieded thesepe@sistioms, Ibyfrigerant
the first notor-operated expansion valve (41),
diseheagest foms thencompeedsor £0) adadenses vhilh gassimx dheughethe outdoor heat
31), is sucked into and then conpressed 10 by the
ex d@pand @)secdnd2i8drpran hibarenohanged(32) mgthih erder, is reduced in
dehum di fication cooling operation, the roomair
pregpwe byl theosecomd mottaperatrsbex panstranges (42229vaperates pp tiegiddoor heat
to the roomwhile the roomair dehumdified by the
exaaperid 230 $& rstucesh ith pressusx bbidhe &irst (Btpr-dperated expansidnr wilve (41),
nmode and the roomair dehumdified by the first
evapaERseSin the ke adsesriéombrge exqtengerddt), igsucked iée andithen gempressed
are 15 alternately supplied to the room [0277]
by g fomaressenZ0bn heating operati on> The system s
behavi or during the hum dification heating operation
[0276] gdathersagre. «%frtrig the dehwmiddicaiorrepling onsratipppthgiroom air cooled
r. t.he hum di fication heating operatjon, the first .
by %&PQ&WW%WB%H (/%ﬁ\;%supzbesl i) $hereora gyhike ghe rom aig gglumidified
sition, fhe openings.of the first and secon .
by ‘?8?0-06'3&‘;??@&03 &ahgg%ﬁgva(s@)eéluma, g fiystgpade and the room air
i ndi,vi dual | ontrol |l ed as appropria t he indoor
eyl Y, oGP csBgrolien ea” BhaRess o Lh urtia b pfend mode are
altouﬁtltd]%or e tt Eli(changer (21) serves as an evaporator.
FUr T RerPPES P HE™/BYe in which the first adsorption
t ch er. 1). serve s a condenser and the
[Ozgzﬁonﬁ%ua ?g%ﬁfl?%ﬁe lélgt‘)pgr)?gﬂlénger (32) serves as an
evapey. 5 n de .in_which the second. .
adoner len e ol ARG heTBIRARHY Rl oREIREC} described

Wﬁﬁqg&hgﬁegjﬁ%ﬁmqﬂporption heat exchanger (31) serves as
r

an evapora aré repeatedly alternated. 82
[0278] During the humidification 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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[0279] The air flow during the first node is the sane
as that during the first node in the humdification
heati ng operation in Enbodi nent 8. Further, the air
flow during the second nopde82s the sane as that
during the second node in the hum dification heating
operation in Enbodinent 8. 5 [0280] In the first
[0278q e, Tke sie ﬂ@ﬁﬁﬂﬂﬁl%@hb st hode iothe tshe fak Fift da@SOMBHir&Mmode in the
heat exchanger (31) and an adsorption action for the
husgdifiogticdseating bpétati@nin EXEREMEEY 8. (FRidthe€ @irCaif fIeWduYing the second
take place. During the first node, as shown in Figure
mai(ifjhe saime as @0 ddrifoiheseeindseddethake hualdifalibr hedthgSopbration in
to the second position. Under these conditions,
Enmitefdithger8ant di scharged from the conpressor (20)
condenses in the first adsorption heat exchanger (31),
[0280] r elduthe dirkthmbOe, o epetigratiday attlhvd for rthd firgdtadsorpi@i Atakxchanger
expansi on val ve (41), condenses in the indoor heat
(3Bxand aemgmisop2id) aciien ferdhe eetond apsepisanr kedogxthaagae@@nconcurrently
not or - oper at ed expansi on val ve (42), evaporates while
taksgdaien Huting chegfirst heds,aschdwads Figure 20(A)etie seoaridafiogevay selector
(32) and the outdoor heat exchanger (21) in this
valye (82),1s set te theksecbridrpiositimndUnde thase npndit eres rdfyigdrimt discharged from
conpressor (20). 15 [0281] In the second node, an
thexeryoprpsson 12Qctondenston theefinfst adtorptitmongat exehahgat(31), is reduced in
exchanger (31) and a regeneration action for the
presage iy tha Soshmptm-operstedeseqansion valve A1 s snndemseninl the indoor heat
take place. During the second node, as shown in Figure
exdgpgy (22 hés wduepddn Parseurgdy the edcend aroteratperat¢dbpansion salve (42),
to the first position, Under these conditions
evanoratesy thilst passiag Hhrayeh the rsspenchadsomrimmebesrexchager (32) and the
condﬁnses i n the_second adsorption heat exchanger
ou(dgen hegtexshangey (2Bdin Wi pelss s csupled o gad Jhen compressed by the
not or - gper at ed expansi on val ve (42), condenses in the
COWHH%%F(ﬂﬁat exchanger (22), is reduced in pressure by

O R e RS P VS b ctance
o158 SASIRMITD A3 R0 B S0t Rt SNl ey
b DS b 80,5 308 e Y A v
B384 D\ PR S SRRy (Rl R e
fro&io ghzet g(%ﬂﬁ&%%%& L(g@mggﬁenﬁeé%ﬂgﬁg ?sréaaér%%):lds%%tlmrr]lghft:a? eext:flarn?g%r (32), s
reduced in pressure by the second 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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i

by the second adsorption heat exchanger (32) during
the second node are alternately supplied to the room
[0283] - Effects of Enmbodi ment 9 According to the
present enbodi nent, the foll 83 ng effect can be
obtained in 5 addition to the effects obtained by the
above Enbodinent 1. Specifically, during the

bydeb et shid h@@&lﬁm 56| dxtBar2Be (3%)| @BidgNtHehRcHEERIAE are alternately
enbodi nment e refrigerant evaporatlon tenperature

suppiliddhe tigdsompt i on heat exchanger (31, 32) serving as
an evaporator can be set below that in the indoor

(02632t eRffbAngEFmb3&mment$ s ensures that refrigerant’
takes the heat of adsorption produced by the

ads oApddrding teahe reeang@bodigibnt, 38y ,foNdWRE ¢t @AS BB obtained in
the 10 anount of npisture adsorbed by the adsorption

adtiieiah texihbaeffrets ¢iRdined2)y. theudtoherEmbladimegt I h8pecifically, during the
hum di fi cation heating operation in the present

debwrblifiicatioh codlivey opetatiopanalnd pressml embatingmt, the pFaIE geEhhl &aporation
in the adsorption heat exchanger (31, 32) serving as a

tergparaierssiar the adsdopticseheat bkdiaegert(Bh32) ratvingad freevapdeadr can be set
heat exchanger (22). This provides a sufficient
betownthet iatthe endobnbeat aschaogert(B2). Atisenbens thit syfidseantitakeshise heat of
adsorption heat exchanger (31, 32), which ensures 15

adsdanptiore geatbced ibynthef adshmtmdshﬂabmthar{geﬂﬂl 3YEMttch rieereases the
10 of the Invention Enbodi nent 10 of the present

amoyperfineistursadsesod blydlk adsprpéion heasredithangsi (3¢, 32)sFether gduring the
the present enbodi nent varies in the configuration of

humpdifiggtion; hyating pperetienin the aysent emboditmsniithe refrigerant condensation

condi ti oni ng system of Enbodi nent 8. 20 [0285] As
teTRPREFHTS W thE gdpaption heatexplingeh @1y 3R) pywingras a:wrsisrnser can be set

g&léog‘ provided with a single conmpressor (20),
highep g teftin thepeear bept @X%ﬁgtrrdm)/ Aihjeproxsles arﬁaﬁiwt temperature
. four Eector valves (51, 52 g Further, th
ingregfe Pﬁ&egﬁfor T e Dy ARpon 8t WFRER @ln)ewhich cnsures

out door.. t. exchan (21), a single indoor heat
theJe BFneY ’é’l“ ?ﬁ%adéﬂ% ’?tv\o adsor pti on heat exchangers

035 62 <2ﬁrn%%d€mtsﬁtbﬁ>aqf§é¢ n%%éi”‘o’h%gctéﬁﬁl tuict a

o MG SEo) G e iy prets ama %E@%Eefaia%%?%ﬁwnmg system
of ﬂ“eaéfesenggﬁlﬁﬁé"&eg Vs B0 A on Sl RSB OPB SrCgo) from
Tihei ﬂld@o%rciltrb%%ltg s?r)sft% rkgﬁembéuzlmzent%d each of 84
[0285] As shown in Figures 21 and 22, the refrigerant circuit (10) is provided with la
single compressor (20), a single motor-operated expansion valve (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 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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t he adsorption heat exchangers (31, 32) are configured
to be the sane as those in Enbodinent 8. [0286] A
description is given to the configuration of the
refrigerant circuit (10). Th&4 conpressor (20) is
connected at its discharge side to the first port of
the first four-way 5 selector valve (51) and
thec edsveptie@d hadt etchasgert i(Bh 32)deret ooifipirakcortd fer tamé as those in
the first four-way selector valve (51). The first
Enddelongtti8on heat exchanger (31) is connected at one end
to the third port of the first four-way sel ector
[0284] v eA (detriptivah sogimec tee theatonfigeratibhef thedefrigetahieciféuis{10). The
port of the second four-way selector valve (52). The
compresst @03 or parinocteth @b its elischangg eside( B2the first parh o€ chefirsatfour-way
one end to the fourth port of the first four-way
selsebevalve (SMalané c¢mikyted mtlitd Suction wiskette theatecdrivepant ditcthe émst four-way
to the second port of the second four-way sel ector
selgeipywalys 31). The firshadsogftiondwerisgnchanger (31) if a@inectedhet one end to the
out door heat exchanger (21{ t he not or - oper at ed
&m@f A ﬁrsﬁafpurewemglecécnd/a ved 51 hatsloronhesied astothethefiegnd to the first
are arranged in this order fromthe third to
pOft@mqwses@%ct fogr-wapiselsatep it ve 6. ﬁweg@nde@s@moahw exchanger (32)
(52). [0287] The first four-way sel ector valve (51)
is eqpnectRd st b’é‘?\ﬁé‘éﬁoa‘hF ifputh perdiofith firg fOEISWBb§F1?F'th valve (51) and
shown in ures 21(A) and ZZ(AL in which the fir
conpegted Fft? Fread do MasseMkROT QThC s9rend &Jéﬁwwkpchwalvﬁ (52). In

and a second positjion (a position

thegt port ; @ﬁ%% Eﬁé Yi¢ cpidogr, Reas sy iANesT{ 2hhiteymptiog-oppratgd expansion
valig ?f@"%[@hﬂa Fidosy S50 TR o0 LSS He S @R o the third to
fousBifcr SEihe SEEO R DR VBl 08 25 A) - and 22(B))
10387 " B At alri P %%?tf%‘%&ﬁ%&?%i@%o ot % B kpsition (a
pol54 b BRS 2000 200D o EhBN2 6L 4Eh R0 hPE kdmunicare
I a?&!’)dqgrffﬁﬁ’q’ﬁhw i B néﬁ\éga?engﬂliﬁq ' %?cto%d pL)Q%gg]& ans;g?n shown in

| Ona r con I onikn g S
| L M Ol
Fi gtcugg FP@%@QG : gﬁgﬁl \giﬁgﬁ ¢ ﬁJSP rtthlzr?oorx{gﬁcléggﬁlghéét@ akd A second

w@ﬁzf@@sﬁﬁﬁéﬁaés@ﬁwagm e
swhARS W8V QRS Afst BBsitisn BESEitACGhofA 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] <Dehumidification cooling operation>

The system’s behavior during the dehumidification cooling operation is described
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with reference to Figure 21. [0290] During the
dehum di fication cooling operation, the outdoor heat
exchanger (21) serves as a condenser and the indoor
heat exchanger (22) serves ag5an evaporator. Further,
a first node in which the first adsorption heat
exchanger (31) serves as a condenser and the 5 second

witdergice o Fhvead 2Exchanger (32) serves as an evapor at or
and a second node in which the second adsorption heat

[0250¢ haDgetg (H22)ehGidiftatth @olinf dpeeasn,aRE olitdBof héa$exchanger (21)
adsorption heat exchanger (31) serves as an

SeIOVAROA abrlenddr @nd GREASSH heabblcBhMatt €20) skR2O A arl Beapdidior. Further,
flow during the first node is the sane as that during .

a firblembdd Bitwlitelgl thei first ddgorpeieh Hedt @k Ehagaénd (AN) %p@IsiaB@ condenser and the
operation in Enbodinent 8. Further, the air flow

seabund iadgprptien hébdesd@ngd (3Dderves aé AeewpoRt@:nt Aakcdhdrhéd® in which
t he second node in the dehum dification cooling

theogenad adsorptiovnBdaodketanger§32] 620 ad 4 coienier radtl thd€iest adsorption
regeneration action for the first adsorption heat

hegexblzanger (31§ &tyesasdnanamdstor peirepeatdly dtenianrd. t he
second adsorption heat exchanger (32) concurrently

[02% ke PheagefloBuluring thdBrst mode inthdsamaas dhaodringthEifgstreode in the
21(A), the first four-way selector 15 valve (51) and

dehureidsiation coolimg wagratied éxtlombodiinest §.5P)rtter etheedir tthow during the
their first positions and the opening of the

seqpp e gnodspie ke snesptat deing,thiesecqniionodss inathp delwralifidayion cooling
controlled. Under these conditions, refrigerant

operpserhar abodimemi 8.he conpressor (20) condenses whil e

assing through the first adsorption heat exchanger

[0531) larthe tfiret Badel soreghesittianxadtmngior i fiyst iadsarpiien heat exchanger
order, is reduced in pressure by the notor-operated

(3lo,apd 17 asdsorptipyy actiomior ths, sasond edsornfinn keap exqhanagr{d2) concurrently
t hrough. t he | ndoor heat exchanger (2%3 and the second

takg lRfep usHe HBa dire xepdi ga shoyn 2y Higpre il6A) tapefirst jfour-way selector

conpr essaqr

o e e SRS Pl i SO S B o
b o e DS S55 DADSS s e Aol Unde
RS A STEASER By b SnPASS Bl DSt pssin
RTRN R WK R
L N A L 8 T TA—_—
o Ry D88 R SR A BBl S vchnger
(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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t hrough the second adsorpti on heat exchanger (32) and
t he outdoor heat exchanger (21) in this order, is
reduced in pressure by the notor-operated expansi on
val ve (40), evaporates whilggpassing through the
i ndoor heat exchanger (22) and the first adsorption
heat exchanger (31), is sucked into and then
thro@gpthe SeashdeMsdheoe BEar eeaBALer((39) andthk @afbbr heat exchanger (21) in
Furt hernore, during the dehum dification cooling
thio peietis eeduckdién pResiraby teomboed-opbiatddiepansdow valkedlo), evaporates
exchanger (22) i1s supplied to the roomwhile the room
whale r padsinp nthebughethe dobh deseemhangds@2ptandnthbefifst adsorption heat
exchanger (32) during the first node and the room air
exchahgeri (81 ) isetickyd ihtveartlithal coatigesspd b thehwaipresseh@nyger
(31) during the second node are alternately supplied
[029d] t HAurtheonare 1@arfr(F2185 ek feiafioe abolony dpesdtiongthe room air cooled
operation> The systeni s behavior during the
by henindodr leat exahalweail)ds sypptied totheirsord egtle the coomvair lehumidified
reference to Figure 22. [0296] During the 7
by Hberiseédnidcatsogpniohdwhi axchapgaraBRpdyrinpahd didsonodeand the room air
exchanger (22) serves as a condenser and the outdoor
detnmaidi feed cbpa iy firgt 205 orpion deatasxchangey A3y dtong thusedvad, mode are
15 a first node in which the first adsorption heat
alternetibyrigepliqddo)thesmones as a condenser and the second
adsorption heat exchanger (32) serves as an evaporator
(02980 ~Hwaidieratoabedtmeipe@hiont he second adsorpti on heat
exchanger (32) serves as a condenser and the first .
ads orlist $vstem’ b dghavasie feringe the(IBmyidifwatien hgafingnoperation is described
.evaporator_are repeatedly alternated. [0297] The air
Wl@lré%ff’d‘&?i%@gtlﬁez%i rst node is the same as that during
the first node in.the 20 humdification heatin
(0238 devre the bwpulificabian heatingoppietiont the mppor hefl exchanger (22)
duringqt?ge seco node is the sa s that during the
SCTUERASHERGERSST 1t e ORGP TR} Exetipaget PGS BHEt eNapRRiqT, Further,

S L MR R TN L e
o RS L3 L 0% S3EBE BHRSEL Bte  wic
e p ot e R PR R VS e 17 4 et B te B agoorption
e BB ) SRS s SRR SR T ©
[ﬂﬁqf OrTRRES ﬁ%\%%uﬁég %Sﬁrgpmggé 1Vse[hé éa%)le jassth§t7during 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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appropriately controlled. Under these conditions,
refrigerant discharged fromthe conpressor (20)
condenses whil e passing through the first adsorption
heat exchanger (31) and theB7ndoor heat exchanger
(22) in this order, is reduced in pressure by the
not or - oper at ed expansi on val ve (40), evaporates while
apipapdtely thiiteslid. t Dad@utigser chefitions, exfrifger disedarg@ndrom the
t he second adsorption heat exchanger (32) in this
coraprdsdor (20 dud&sds while pasing: thivwigh clnfirse adsiptinn hda€exchanger (31)
conpressor (20). [0299] In the second node, an
andadhoriptio@n heatt exdhahger (228 fni tist @deQript redacdiedd pressure by the
exchanger (31) and a regeneration action for the
moseagrchtat eqraption vahead0 g eehpometes whie )pasamg throeghi the outdoor heat
take place. During the second node, as shown in Figure
exchaair (2 hhamdfthe s¢cohdadsospiyorsiedae exdhianddd (832) imahis®iderj & sucked into
set to the second position, the second four-way
andstkr compresseidy th62ympssse(2)o the first position and
t he openi ng of the notor-operated expansi on val ve (40)
[0298] agprtiopsdcandimodecanadsotfitied.actiml for thé iset adempliien bewd exchanger
refrigerant discharged fromthe conpressor (20)
(31 and errsememition achears gmtge sdvond gisorpteonsisab exchangr(32) emcurrently
heat exchan er (32 and the indoor heat exchanger
take place] Huripg | mpde, g dlyeverl 11 Rigpresd(B).¢he §irst heur-way selector
not or - operated expansion 15 val ve (40), evaporates
valyig (19 ispses & thg seeandpghitionathe secand founseay shestrarvgie (FD1y set to the
and the first adsorfptl on heat exchanger (31) in this
firsy pgaition pad @hmrt@amgrﬁ dhe metarpsraiesheipassien vilye (#Q) is appropriately
conpr.essor 220) [0300] Furthernmore, during the
conrphiedi {indst ithese hesmditing'so prfFigeraph dlsslheégtdoétﬂnau the Hompgessor (20)

th ndoqQr heat exchang (22) is supplied to t
COW% wﬁrte@at%g Shahdng smn& afsorRiipnirat %wﬁ'@rm)@fld the indoor
ads tio eat .exchan during the first nod )
heaéﬁaataﬁgﬂ @8]%%{1? S Odrs: & fqdaéedi%* RrEsuscoths ra%tebpmrrfsﬁ expansion
nd, node .are

val3 Pl rery erw}éﬁqzﬁaéggé o h Bt ot Froiipgraet g e i
adSPg‘rRroavteﬁB bt LRI fid Skt e RS g e S st by the

régr%s Ffogts obt ai ned by t he above Enbodi nent 1.
1Iy, in the present enbodi rrent the

[03?61 r 'F%% uceg t?o d?tng:a‘t og h%%r%n (t%g)room alr heated by

EXch

the(t %c}or%‘%)at é)?'h}ﬁ%él‘g éﬁﬂ i@ sﬁﬁﬂ%ﬁqﬁ%e rool?r? (A%Elg "tfe rSdE air hum1d1ﬁed by

I geran
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 ihtroduced into

the adsorption heat exchanger (31, 32) serving as a condenser. Therefore, the refrigerant at
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t he hi ghest tenperature can be introduced into the
adsor pti on heat exchanger to use it for heating the
adsorbent, which provides a sufficient tenperature
i ncrease of the adsorbent to88ensure the regeneration
of the adsorbent. [0302] <<Enbodi nent 11 of the
I nvention 5 Enbodi nent 11 of the present invention is
thedlgiglogsi kepernreaian bednttodiicediimg thy sdserptionfheahexchaggeend use it for
enbodi nent varies in the configuration of the
heat@rthg edsmnttenci witoh provide afsuffiniertt hemperatursindiehsecsfi the adsorbent to
system of Embodi ment 8. [0303] As shown in Figures 23
ensumelth2 4¢ genbmtior Of itgedsorberti rcuit (10) is provided with
a single conpressor (20), two notor-operated
[03R2p ansilmbodainestsl 1( ofthe k¥pntiond>t wo f our -way 10
sel ector valves (51, 52). Further, the refrigerant
ci r dimbodiment 1k obthevireksdt iniveitica isidegirbedudd @orcondiioning system
exchangermi?l) a single indoor heat exchanger (22)
of thecpresent aurbodiprant rvramsan the gefigusion ¢f3he ré@Piperanncitduits(16) from
refri %er ant circuit (10), the outdoor heat exchanger
the(aprigondgivmig yateasofEm lms@ttﬂr ce side heat exchanger
whi |l e the indoor heat exchanger éZZ) and the first
[0303h bt shvméns Bigurdsodd mehed.ethe rafigsrant cBquit 1) is provided with a
.constitute utilization side heat 15 exchangers. The
Smélﬁ’t @@&reﬂﬁeh{ OaxBramgkar-qrerefed expansion yalven el 42X eprhie four-way
nd each_ of the adsorption heat exchangers (31
5319925“ yplyes ok @)f Eurthes. Hie rohidgcsantecipryit (183 ds |PFPV1d€d with a single
T5rr‘ood| ment 8. [Q304] A descrlg‘?ﬂton is givento
ouldgy ]i“'é’u Péﬁhaaﬁerc{#li ﬁéll}é’é@ Hdgar eé?haeaffrt@%)m)d twm%dsorptwn heat
e. side

T ek aéf dholils § gg;‘g,gfgf(g%tr't 6291@@ e b exchinger (21)
i S R S e et ma e
RN S5 R . o
o A By 545 B P15, SRS BRI B s o
he]; (?s%[‘pt o%uh?%laé/xcﬁgngt%g T%l) ﬁt)ve ((?cillgé‘gureﬁ %o %e the, same as those in

erant circui he o heat “exchanger
él)m ge first rmtor oper at ed expansi on 25 val ve (41)
$e’i ndoor heat exchanger (22) are arranged in

[03%%5 &fdé&frgfu%ﬁ%t ol {3l fh gg%;]ﬁg%gérf% e RS Eefx?%ermecifch{ts(tm). The

r-way selecto Val Ve

AB81307, S5 b BRI B S
selé’@&ﬁl\ﬁ‘a]\(e‘](%)l) §§1 connected at 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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and the second adsorption heat exchanger (32) are
arranged in this order fromthe third to fourth port
of the second four-way sel ector valve (52). [0305] In
t he above refrigerant circui89(10), a pipeline portion
thereof running fromthe third to fourth port of the
first four-way selector valve (51) constitutes a first

and itiecateénd ddshrptiondiedt échBamet (319 O htrarpRd ih eie ofder WA 118 third to
fromthe third to fourth port of the second four-way

fore] ot of thy akovad (&2)waooksdctdrivaRe (82)second circuit (12).
Further, in the refrigerant circuit (10), the second

[0305] c uintthé hBYvd Rfitgenate eiredit {10)f H@ifelihs bokiohHéreof Ahhing from the
via the second four-way selector valve (52) and the

thifd tesfovethrpau 6f thd Frstafodr-whe sslegtondalee (EVi donftitdies arfarst circuit (11)
arranged in parallel with each other. 10 [0306] The

andl arpgpelihe portivmythareberamning \fadnv ehe(thikd t¢ fhirhhmst bftheeand four-way
first position (a position shown in Figure 23) in

selattor halyd 652 icosdtitanga sédond cprowit 6120 ofarther,dattie: sefidedrine circuit (10),
second and fourth ports comrunicate and a second

thepwsond dreufta(1ppisiconrectedHovhe finst drogitr(®1 24 thersecartd fohr-vag selector
first and fourth ports communi cate and the second and

vabvhi(52) qodribe ficsd mrewrit dd) end thOseddnd carchie (1) anclarranzed in parallel with
second four-way sel ector valve (52) swtches between a

eaqhj gther. 15 position (a position shown in Figures 23(A)
and 24(B)) in which the first and third ports

[0XohmiRhec dire et wabiesedestonwalun d S1bewitbhgsobetween a first position (a
communi cate_and a second position (a position shown

posiforsliyein Bigum)23amawhich Mg firshangthird porie cdimenicatgdnd the second
fourth ports comunicate and the second and third

ang dourth pefhERIRERIRisate[ g oT jecondperition §hapsiBenshowh in Fggure 24) in

e_ai condl tioning system of the present enbodi nent
W‘WQ}% i md aa IonrHuReTER FonaEmeHe apbiiiergeandemndtthisd pagigcqmmunicate.

oper at i on

O et i e el d"%p@l%ﬁ’“i’roﬁgveﬂ{]éz)s%’tt‘étﬁﬁ shetween a first
RSB G BRSPS oL o
A A0 58 LRI i oo
oll519885 5 B SEHRHN 3 V8 i, e o
corg,&u'a c%C:aglg&pt 020 bEORG4 PO SHmARART (21 Tn the
[0307] - Operational Behavior -

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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as a condenser and the indoor heat exchanger (22)
therein serves as an evaporator. Thus, refrigerant
di scharged fromthe conpressor (20) and then flow ng
into the first circuit (11) 9@ondenses in the outdoor
heat exchanger (21), is reduced in pressure by the
first notor-operated expansion valve (41), evaporates
as iarcontensen b thehieddorehcahanhiengef 223), the®in Seredscdseth dvaberator. Thus,
and then conpressed by the conpressor (20). [0310]
reffigetanediscliwgednijorh hike cethpressdi {200 akil eencfiobing dnto the first circuit (11)
operation, a first node in which the first adsorption
cohdsaisese it Hhe ganddcd 1Deat nexchangeeq@hy i feduédd (2 lress@rev®$ the first
as a condenser and the second adsorption heat
masedpenged ekB@)sidrhealet {4 e rvawmratss am tey aplobathest antamper (22), is
second node in which the second adsorption heat
suglsed hiatagod thedXonipnessérbbs the@nohpodssaru26). (21) serves as a
10 condenser and the first adsorption heat exchanger
[03181) Kurtheai duripgrihedehamnidificatiapording operton,rafmsamedé jn which the
alternated. [0311] The air flow during the first node
firstadseiptiembeat gschahgar (FLrinmke tekend cirait @bpiservas as heondenser and the
dehum dification cooling operation in Enbodi nent 8.
seqogifl tageqrptiem beat jexcangey (ag} ihatpin besvessascaney apotoriasd tatsecond mode
. same as that during the second node in the .
n wéklnthgisesandtadserpten heaigxchmeonS2ain the JeporEhtiouit@h) serves as a
8, [0312] In the first node, a regeneration action for
cond¢aserigndithe fss ptarpfiprhisst e@%b@ﬁ&?fggl) thewin sexve$ asran evaporator are
adsqr ption action for the second adsorption heat
Iq@i@ﬁéﬂ%@ﬁ“?%@) concurrently take place. During the
node n Figure 23(A), the _ second

i,rst as, sho '
"’%Lf-“&%ﬁl&@?\é’i@%@g% l%megtz)s the sayp¢ ag that dwring the first mode in the
osi,tion and the openin t he second tor-operated .
acBigifisRhes Ghobl Bbetes T Erapaien fu aesoiher ot figw during the
Under 1 he conditio .refrigerant _djscharged from .
secPRd Flosit LB GPK S aEirienbh PRUGets 1 B¢ CRETSGkisgion cooling
ope%ﬁ nu;ﬂtEr%%%T)egthjdenses in the first adsorption heat

exchanger s reduced in pressure by the second
orates |

- d ' lve. (4 h
10373} o BE B e B ek i G 1ot Y BT Gk e e
t 0) . 25 13
17y DR S5 Rind NS LEALR 17 g O gy

takggt?a?g.glt)*ugfri‘g pﬁaﬁrs%gﬁérég gﬁowﬂ ?&%}%ﬁﬁeg%ﬁé\éstggg cro%tlc;li ?%zxjvay selector

e second adsorptio nge

wSETSHT 541K kbt BBy PSP BE QI 0 e
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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sel ector valve (52) is set to the second position and
t he opening of the second notor-operated expansion
valve (42) is appropriately controlled. Under these
conditions, refrigerant disg@harged fromthe
conpressor (20) and flowing into the second circuit
(12) condenses in the second adsorption heat

selestehanger (§82)s skis t6 ebCREohd fUsRBEULR] Q¥e tdiRnRg S%PQHQ second
not or - oper at ed expansi on val ve (42), evaporates in the

mdtor-Geraed expinkion Vabat (428 XC ARG atdl P Ebntrbifeds Uilided tHeE@ onditions,
and then conpressed by the conpressor (20). [031

refligérahedigtaggeddfisi Be tHRpAS ROY iidcabivig 1ﬁfb0ihle r!;@cond circuit (12)
operation, the roomair cooled by the indoor heat

coedenbmBnigethe (R20nd sdsstitiohi ladt eQcHaRger’ @M Whelecell N8 fré@de by the
air dehumdified by the second adsorption heat

se@xd habgeopt@R) expansignt Vetvd (4B svaplearpdnt the fidOMdabrption heat
10 dehunidified by the first adsorption heat exchanger

ex¢tanyerddt), puthel inpcmddhernetenmeacd af tier dvaipebstos@opl i ed
to the room [0315] <Hum dification heating operation>

[031He Sy therherebéiring the delburhidifidation bowtind dpeggtionpthe room air cooled
heating operation is described wth reference to

by Hhegmdeordat &EhpQRt 622 ) sippdicd hetHeunomivhizathe esorn eﬂtdlehngmldlﬁed

eration, the first four-way selector valve (51) is

bstE@ S@Qﬂrﬂh@iSQEJ@iondlepbsmliangﬁr t3Be du}:iﬁglithxg foft mhée find she room air
not or - oper at ed expansi on valve (41) is appropriately

delywmdified] ey the fiesti addorptiondent exchiangryeB1] 2R)ing rth¢ econd mode are

first circuit (11) serves as a condenser and the
altgnetalyguppléegitodhectoaniger (21) therein serves as an

evaporator. Thus, refrigerant discharged fromthe
[ﬂgé}mrﬁ%ﬁlfi%w Beatingloparatipetni ng i nto the first 20

circyit condenses in _the indoor heat exchanger

(22)T & %’SW%IEI&’@BP"PW @Fr&gsﬁ&eehwldtﬁ?@tlw hegting operation is described

%D:§ gerated expansi on val ve (41), evaporates in the
WGt godF ugddhanger (21), is sucked into and then

onpressor (2 [03171 Furthe

033l r@*%?ggﬂﬁuhﬁfgﬁﬁp CaHen élﬁatrf@aweﬁ@ﬂ% dhia g rfougway psslector valve
(515'05156‘ et SR Eliﬁtj?ﬁaeglsr%r‘?ft t9e wgggégﬁggeggtg%@ﬁwwn valve
3 S BREB B B Sh eSAR SRR (88 e a1
D o DB b B
Thlfé§ﬁ réf\y;%ga%g{dgstcharlgeci] g%)m %(cr&an% resscgrs(a)) 8 rtﬁénn ﬂ%?vrlr\{ge?nto 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 th.e
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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repeatedly alternated. [03181 The air flow during the
first node is the sane as that during the first node
in the humdification heating operation in Enbodi nent
8. Further, the air flow durig@g the second node is
the sane as that during the second node in the
hum di ficati on heating operation in 5 Enbodi nent 8.
repe@8HYy] altemndtéde first node, a regeneration action for
the first adsorption heat exchanger (31) and an
[0208 or Phé ain flaot dwingfthe fitshencele¢othd saghe @k Bat @riAEAE first mode in the
exchanger (32) concurrently take place. During the
hufriidifitatindecatiag osdratien infEdbglimen?28t (Fythet, fte: #€A6Wdluring the second
four-way selector valve (52) is set to the second
maiesi thecamarad than duopethiersgeoil rhdde isekomenidificatien petgeperation in
10 expansion valve (42) is appropriately controll ed.
Enbrodlgmenti8ese conditions, refrigerant discharged from
the compressor (20) and then flowng into the second
[0%4% c uint the ¥t modeyderegeserationt heidhni fos tthe fiss radtdrptiomh dedt exchanger
exchanger (31), is reduced in pressure by the second
(3huandranopslspmptienl aetigra figithe sacahd ed{odplion bastpechahgs B2) tdeurrently
second_adsor ption heat exchanger (32), is sucked into
takgridaqeh Prring s Bist modbyastshewn dmpigss 24(A) 20 sedmd[fo8206hy selector
I'n the_ second node, an adsorption action for the first
valyg§2his et thhe sesomdapmgiion @l heaopgningr ofgtneseatridomotor-operated
actjon for the second adsorption heat exchanger (32)
eXpaysiony vale 1(92) dunlepprispeaisly pomtrollpdt Héndsedbesd eroditionss refrigerant
‘sggmn in Figure 24(B), the second four-way selector
disgharged @rom the compresson KR0)f ands theno Sowingn indpthe hsscond circuit (12)
openi ng of _the second notor-operated expansion valve
cofdgges; 8 theoBieb s BRIaPyheBOCh#oE (1) s deducehinressure by the second
onditiggs, refriger%n%MZO di scharged fromthe,
MAFHRCELSHFEREBEPN JAkYS A SYInsTateyIn the Geqomd adaqrptien heat exchanger
ircuit (12) ondenses in the second adsorption heat
Cﬁéx‘é ahgd 53‘ 359 ?hqné’ofné’&‘?fé ¥ \Ti‘e SPEgEssE (Y-t he second

O] SRR R H SRt P Rkt Pk Schger
B MR SRRt SO S8 h e concrmety
IR 15ng 15 S5 B SRS R, 5 PGB g v
e R N
ex;{éﬁxséims? gxéa?)ﬁag (E'?,% q gsdggﬁeregﬁii%)tglyﬂ g&g@fégg%ﬁ%g{ t}(e%g )CO(IjlldlrtlerI]l , refrigerant
discharged from 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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supplied to the room [0322] - Effects of Enbodi nent
11 According to the present enbodi nent, the foll ow ng
effects can be obtained in addition to the effects
obt ai ned by the above Enbodiggnt 1. 5 [0323] First, in
the refrigerant circuit (10) in the present
enbodi nent, the first circuit (11) and the second
supplickitbtihdrbdhn. are connected in parallel wth each
other. Therefore, the opening control over the first

[0BI3]0" - BEesabeBmByMaRst o1 val ve (41) disposed in the
first circuit (11) need only be inplenented so that

the degir@Rgab theRRERAAEMBbdiINRAY, ItBEFANMwWiIRL Fabts @%ide Mtained in
the first circuit (11) is kept constant. Further, the

ad {2l itd theCedfat fs Dbt ARY byt the ab&eaHbddimeRt Or - oper at ed
expansi on val ve (42) disposed in the second circuit

[0323]) FieadirotheYrefiperdniire e 11 ®UinSe tpheent BabsBAERS (8] first circuit
superheat of refrigerant at the exit of the second

(1) argiudht sedchd)citcaitH@P} arewdshefdd inl phrglldd &¥ith\edcH SothdrN®herefore, the
control over the first notor-operated expansion valve

op¢Hihy coamolbever M €nEnhewr-operaRd ixgaisidr 0alve40Ndiypdsb® in the first
conditions of refrigerant in the first circuit (11)

cirawitl (1 Hereed nhlydle impdemerdied setantherdepmk-ddpapahed of refrigerant at the
expansi on val ve (42) can 15 be inplenented in

exg oishalfirsakirauit (1) amkspttdoastann Huttherntheafpeniaf rdogeslamiter itle second
the second circuit (12). Hence, according to the

mipregpmmated repatismentalve l{42)odispastil on thostcomd cxomit (1R naéd only be

~conditioning systemcan be sinplified. [0324] Next, in

implementsdrsogbatghe degree of supetl@pt direfigerpras grtexit of the second circuit
enbodi nent, the first four-way selector valve (51)

(1218 keplecapsi@ohdn fother weags, sb¢ eontel ovet the f{rSRinotuaswperatedi gxpansion
first ports always 20 brought under higher pressure

valyg 4 brranbedmplmenrsk insoasidergdob pher i the eraditidng wé refrigerant in the
pressure. Therefore, according to the present

firstsarepit §bbiagd, the eondeal ovessthe saeang| motoroperated expansion valve (42) can
pi Ilot -operated, four-way selector,K valves each of which =

be imypleentedsin gongideration plgoniy desr conrdyivap of refgeerart iadle segond circuit

1:zzo%itipblalv\/ays bei ng under | ower pressure. [0325] )

(12 EfRERIi ISR 1o the RESSPRY @RPIBMED!S thtrigperakemconpolopver the air

the%l{Jresent i nvent.i on .i descri bed. An air
CORPRAILPE Bystemy oy g mPlGEdt he present enbodi ment varies

PEERLNE M e R AR -
selector valve (51) and the second four-way selector valve (52) have their first ports 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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[0326] As shown in Figures 25 and 26, the refrigerant
circuit (10) is provided with a single conpressor
(20), two notor-operated expansion valves (41, 42) and
two four-way selector valve®4(51, 52). Further, the
refrigerant circuit (10) is provided with a single
out door heat exchanger (21), a single indoor heat
[0326]haAgehow? Ay Fipded 26 aad 6L did efrigeait Greed qhONBeFovided with a
(31, 32). In this refrigerant circuit (10), the
single dooprebat2@x thangeaor-§iijted exmsikiohabgs d4het) -and uwodour-way
si de heat exchanger while the indoor heat exchanger
seleey vahats t(Ae, 52) Fsirther dhs ecfoigeraad smeyit (B beabvided with a single
exchangers (31, 32) constitute utilization side heat
outdeoh hemg exshanfhe(2d )it alsiogle hadrtor dratrexoyazel @2) and tneo adsorption heat
i ndoor heat exchanger (22) and each of the adsorption
exblesagersxGladger b (184 reBigpraat eircanf(lGirtkel otigldoe Helte exceger (21)
as those in 10 Enbodinent S. [0327] A description is
cogstitetas B deatrroutrsridechrabeichangst vihhile theindogeheh exabiangari(22) and the
(10). The conpressor (20) is connected at its
firghi gich spepnds pdseTptipnbbedt exshariders(3ho32) ofnstituge futiligation side heat
four-way sel ector valve (51% and the second port of
ex(INBETEC PRI OVId0ot heay cxcbragsr (21 Biovisdo@ et haozm @t and cach of
at its suction side to both the second port of the
thg jadsarpfieny heplagxdengsss d31y &2 arel sonfienyedy g henthessampces those in
pori of the second four-way selector valve (52). In :
Erpbadimgntd. gerant  circuit (10), the outdoor heat
(.Ihang(ief (21),.the first notor-operated expansion
(03231 v e depsriptionaist gixen iRydhsr condiguragive H%fnt@%rmf(lg?l)amaf”écmt (10). The
arranged _in this arder fromth th| rd to_fourth
COB’PI‘%S @M%FO%PE%W disFlee Py ﬂ(d?lfilrst ¥ ot o firgtfour-way

ki fvgl&%kngg@ T e e W 5
and .t he 20 ti h
BB KL g BTl e v

second, four

(Sbgﬁlm\r/dgﬂl(igsf}gﬁ{{ B%IE é{%qfl?] S?cr%ltcig%&/ga}f esﬂgft&é vgﬁ% (é?fclﬁ tﬁ'ne refrigerant
CHQI%IQ%IA]) a,R1LREL nﬁea’?o}%éﬂaggetrﬁljﬁ;l £ d %rgt;'lngg or, era egeég%rg}on valve (41)

our

any ¢/ %d&ér]ﬂea{: %%é#gf@oﬁ fafrax?ﬁedqlng rllsllotrcge% ]E%nhihentﬂ{ra to fourth port

plpe I ne por run

of ftﬁ’é";ﬁsjf fR@L \Fvaypgeﬂeﬁgr 7260 K%l) ?ﬁlg%é’f’?}’n( @) t%ﬁ'i._gzé?atng 1r¥1?1|t Xfﬂ) the first

(52) constitutes a seco

adbdtidehéde %ﬁgﬁaﬂgeﬁ 1S UhE s mot%ggs;érh{eﬁ texﬁé}{s ! @ral(rel {42) and the

I S connecte e conpressor

sedoRd 9611 S hea e Rbhankal )(a?élhaﬂ g i TS Bfder 'ffo‘fr&' ltﬁe ﬁlé%)to fourth
I's connected to the co ressor via the second

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




10

15

20

25

four-way selector valve (52) and the first circuit
(11) and the second circuit (12) are arranged in
parallel with each other. [0329] The first four-way
sel ector valve (51) sw tches9between a first position
(a position shown in Figure 25) in which the first
and third ports communi cate and the second 5 and
fodrabdyt Belp@bt $ale@MB N aad e BRE Arc8RANY aR®3hd k&@dnlcircuit (12) are
position shown in Figure 26) in which the first and
arrhitedtih ppaltiswial sadhtkat e and the second and third
ports communicate. On the other hand, the second
(032001 -THRy fise| Rut-fayVedlsttor( dAye (B} stvtshdicbsveesn a first Sosition (a
position (a position shown in Figures 25(A) and 26(A))
positiombhasim infidgilire 23) irewHich e frspaid third poryesthmahiea@ngd the second
the second and fourth ports communi cate and a second
angpdsirti porty eorh@upiestetandna sdvomh positibn Galpesitiad cB)wmid Figure 26) in
26(B)) in which the first and fourth ports
whednthm firg ahe feurth péres eeonmdcandnd thersdequarang third ports communicate.
communi cate. [0330] - QOperational Behavior The air
Orc dredotheohamd) thy steemndo fourtveaypsedasat vamb di2 ) nmewitchps rbedwes: a first
a dehumdification cooling operation and a
pofition ¢4 positen shovirent Figgres 26¢A arwin26(A%) [n08Bith the first and third ports
<Dehum di fi cation cool i ng operati on> The systemn s
comahaidater anflithengecohé aadhionithi forsatanomuwionk iand »pesaadi position (a
Is described wth reference to Figure 25. [0332]
positien ndpovine il dfigwiedi 35(Bhtdandn 263D i ing whpdy shed dinst whé fourth ports
first four-way selector valve (51) is set to the
comjrugicafsadithosecond andoibardipatfs eemppaichier st
not or - oper at ed_expansi on valve (41) 20 is
[0330br opfPpaeteanal Bekaviddl-| ed, t he out door heat exchanger
(21)_in the first circuit (11) serves as a condenser
and th¥e #ihdserdiHening exesigger (o) presepte; gmbedipent gperforms a

R T L T e

08 DRt PODPBCRIRO the irat
B SRR B G R SRR s

M%?Feﬁcog?%ﬁ%%%gz y the conpressor (20). [0333]

"he dehum di fication cooling
adsor pt i.on

08, 3 SRS St o B3 A GUP AR v
(Sﬁ%s &40 &%%ﬂ?teﬂosﬂ%%, {hg %pgrgng 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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second adsorption heat exchanger (32) therein serves
as an evaporator and a second node in which the
second adsorption heat exchanger (32) in the second
circuit (21) serves as a coggenser and the first
adsorpti on heat exchanger (31) therein serves as an
evaporator are repeatedly alternated. 5 [0334] The
secdinfl afibcrptishindan exéthagdd (33) theteiie sérsed dseansavapomeortahdia second mode
during the first node in the dehumdification cooling
in QR&Matht @Bcdnd ddehptlomBedt cchdnget (32) in theeseadnd €ikamy (21) serves as a
during the second node is the sane as that during the
cos®esthndnHe firdd atifwptlehhent dkdliaagdri (3h) thewin myvesogsematvaperator are
i n Enbodi nent 8. [0335] In the first node, a
repe@@dRedRinadd. action for the first adsorption heat
exchanger 10 (31) and an adsorption action for the )
[0%3% onTthesls Aoptdwinghbafirse xodangte saB2 ps dwh during el fiyst mode in the
take place. During the first node, as shown in Figure
deRGalificatibr weling dpbamtivn inyErsbédinentr 8. Yatthes, (182yirffovs during the
to the first position and the opening of the second . )
secomidanedrtht eane ex feh divong thel speodampds én theplebpmidifieatipn cooling
control Il ed. Under these conditions, refrigerant
opdiasich&r §ethoflimemt 8he conpressor (20) and then fl ow ng
into the second circuit (12) 15 condenses in the first
[0335 or Pt iherfitse atodexe hegrgenatipn aytion; for the fsgRdsHPHPR $6#fy gxchanger
by the second notor-operated expansion valve (4&&
(3bvapsoamadseritiontastion defowhe saerndragsrptom bt esghangryEi?) concurrently
(32), is sucked into and then cgonpressed by the
takeopipee SR wing(tho first pogizess shewna HarsAa(db dhs segpnd four-way selector
adsorption action for the firs% adsor pti theat d
vabiec i gierset (g 1the st Rositgfefad dhf PERRE| %ﬁ? oteSPRd motor-operate

o LB Ereheat 1520l BhaSBEE oAbty acan
R SRR g NG A
BB P PSRRI E0) f FapPRERAEBLEY o secons
kD S USSP S50 0 BRYHe ccange
R R D B A L N oo

OB SRS AR RGBTSR o APRRRA et xchnr
YRR3R0 R BE Mo s BOAARr 5) concumenty
tak® %llaec%. %ering 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

by the indoor heat exchanger (22) is supplied to the
roomwhile the roomair dehumdified by the second
adsor pti on heat exchanger (32) during the first node
and the roomair dehumdifigd by the first adsorption
heat exchanger (31) during the second node are
alternately supplied to the room 5 [0338]
by<thkliiddof heakkchanpaaR2ng sopsiicdith robEwhNS IHRThEm air dehumidified
behavi or during the humi dification heating operation
byi thedesard héshrptiint Heat efkelimpee (32 dirthgr Be Mast (d38%Und the room air
During the hum dification heating operation, the first
dehamidified) bg ehe direr adsalption Kdal Jextlangét (310 dufidgS®e @Reond mode are
position, the opening of the first notor-operated
alternptehyssupplivdiiontbe rd@n.( 41) is appropriately controll ed,
the i ndoor heat exchanger (22) in the first circuit
[0338]1) <sHrmédifiestion heatigbeoyseatioand t he out door heat
exchanger (21) therein serves as an evaporator. Thus,
r ef r Thyesxatem di lmbheiog drifg dm hweidifoioadsating 20ration is described
then flowing into the first circuit (11) condenses in
withmsfarentede Flawat 2€xchanger (22), is reduced in pressure
by the first notor-operated expansion valve (41),
[0%394 poPuxies then humislifeatido dreatiem operatibmnthe rfirg 2 fyur-way seldetor valve
sucked into and then conpressed by the conpressor
(SPepet tpoBaegeopd ppsition, theppening hthedirstinpior-@perared expansion valve
heating operation, a first node in which the first
(4Rdis Apprqrsiatehy sonesdtedathreindpar heat rexehangse 230 dn che dwstt circuit (11)
(21) serves as a condenser and the second adsorption
SENEhES & KUsRTRE and dm) outdeor Seet exehanger ) theraiy spyenitoam evaporator.
and a.second node in which the second adsorption heat
Thusclshigseant (discharged; femsibe smpssssew(30) (ad) thew lavgng gntg the first
. 20 qsden er and the first adsorption heat exchanger
°”%‘§&§1 reReEResdB themdger heat exchpegea(24). ireduced i pressirg by the first
%Iternat d. [0341 ThE Sir flow during the first node i
mQLY-eReEated srpansionelvey () ngyapprtes; ingthe fRygfoor hegtpexchanger (21), is

sugki e Pice AR Rre P FrgPiae @ond mode i 5 t he

O e S R o5, o e i
Sk SR (SRIE S SRR BRSO s
secggg %gﬁag'gt?&( @%t ieg%lﬁ% e:rr(é%ftlh;g’/%gtgQecriveasdaséoarnpetviaggra%? aalt1d 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
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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take place. During the first node, as shown in Figure
26(A), the second four-way selector valve (52) is set
to the first position and the opening of the second
not or - operated expansion vabge (42) is appropriately
control l ed. Under these conditions, refrigerant
di scharged fromthe conpressor (20) and then fl ow ng
takaplacd. Murgahd Arstinicele] ds <hddh ib R@ned 26605 thesethil fouk-stay selector
adsor pti on heat exchanger (31), 1s reduced in pressure
vabye (329 iseong thedlrsr pesdtdrated tRX PR8I NofVie V&bt motor-operated
evaporates in the second adsorption heat exchanger
exp@sjon ivalve u@Reds i appeopriatkli entreldspriesdedthbye tbiditions, refrigerant
conpressor (20). [0343] In the second node, an
distigigeptfran thet ccompresor t(R@) hnd sheradbovipg iinte Heatecond circuit (12)
exchanger (31) and a regeneration action for the
cogéegpedinatie firgy tad somptiveaheae xothangre (31)3 &) redwoed in pesstulry by 1R second
take place. During the second node, as shown in Figure
m(-Bycrateth expacondvaheui ey amehtes inthevatorel {Ga)ptios heat exchanger
to the second position and the opening of the second
(3B tsouckysenmt and thapemspressed by the qoaredser @Ppr opri at el y
controll ed. Under these conditions, refrigerant
[0343 ¢ hbar e gedand rmedse at edyrptéaroactio (r thedirstadsofptionibagt exchanger
into the second circuit (12) condenses in the second
rfpreZenReT#fey acsien Hahide seqodd adsorptipm Heat edchanger 323 oergurrently
by the 15 second notor-operated expansion valve (42),
taksy, plage dpwidng the preond medeads shpwnoin Rigate 26Bhthegsscond four-way
(31), is sucked into and then conpressed by the
selepith redgo (52209 sef 684UF Fgprharosition, aadirthagoneng of the second
hum di fication heating operation, the roomair heated
maygr-opere ﬁ&Eﬂ?ﬁloﬂe‘@ﬂV%&’@%aﬁwwomfﬂﬁ)lYiC@ﬂ%lﬁﬂ- iLngdex giepygonditions,
oomwhile the roomair humdified by the first

refpgegphdisthrgrdafrona,thn sageressos 130qend thign dloaving inge thepsreond circuit
nd the roomair hunidified 20 by the_second )

(D enrgtroh e Scond arepga 1&6@2?“3%%3%@ TEQuAdn Risdre by the
MR AEACTINCT N RERTNE NS -
o BRSBTS S g e B e
03 O B RS ERor s b 0 B i b
the: ﬁgo@re 1%?3? g)técrhan € g(lb?}gzgltstu\ﬁa]ieldi)e t%ft?lg ﬁﬁg‘g’g \,9;3{}}‘ thd l'rlcr)gr}qla?rnhlglidiﬁed 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.
[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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the air conditioning systemof Enbodinent S. [0347] As
shown in Figures 27 and 28, the refrigerant circuit
(10) is provided with a single conpressor (20), a
single gas-liquid separator ¢@3), two notor-operated
expansi on valves (41, 42) and two four-way sel ector
val ves (51, 52). Further, the refrigerant circuit 5

th¢ did ponditigminy bekedn Wf Embadipiengge out door heat exchanger
(21), a single indoor heat exchanger (22) and two

[034i] or AkishowhanatFigyehangad 28( e refiderardttidelit(10) is provided with a
refrigerant circuit (10), the outdoor heat ‘exchanger

sir{g2d pornpresdor {(20)ea singhe gis-BQUd Gepasitde (135 adn L xohR i
o anphaior (Eee sndleg eﬁ%ﬁangzer ( Zgﬁand ot tated expansion

vahied ($E ol dnadworfpir-way beadtoexthange! 52)( Blithet2ihe refrigerant circuit
constitute wutilization side heat exchangers. The

(1Quis powviddieaith extipingetdodr kit exchendendN9! a Biggle iddvor hieat exchanger
exchanger (22) and each of the adsorption heat

(2Vxambhgerads¢rBlon 323t exchangend (IYrIY. 0 thie refrheramdMBcd@s (10), the
those in Enbodi nent 8. [0348] A description is given

outdgot hent eweifangerr(a1) amsofutes hehenesnir@esideatheat bxdhdhger (Wide. the indoor
The conpressor (20) is connected at its discharge

heafj etehanger 23) hnd the fpatrandotedndadidrption he exotmayigers €316 B2 Peonstitute
valve (51) and connected at its suction side to the

utifginnd siger heabfexchangeisr Skhef outdomapedts esehangdro(21y,athee indoor heat
(51). In the refrigerant circuit (10), the outdoor

exwagere@éhawbea‘ch(@fltgg atl$paptiqyakeat iegchadgse (3t 8320 rard 2&)figured to be
the first notor-operated expansion valve (41) and the

the sams e thrsadn EsbedmnrpeB. (22) are arranged in this order
igéfWIthe third to fourth port of the first four-way

[0348] ¢ 4 glesqriptipn is giyen tphibe conBaerationuof Wee refopeaitorircuit (10). The
val ve (Z&L,is connected at its first port to the

compressar {&0kis qongectediat gadischajes aidsdpdhadiost goeByf thedfirst four-way
lqﬁnne?te&;?%%its second, port to the 20 fourth port of

SEIPHE YY1 arft cangscled ploits Bietiompide 1q the secandrmorteaf the first four-way

e first adsorption

th fri nt, circuit (10), th
seleclS valye Kgﬁézf& tf(esﬁ?)f“getfﬁ‘g(%@%éﬁr{aﬂhﬁ% ouKlear heaigxchanger (21), the

S U e T
xBhAsd B A Htrkalin WS orde By G Mhihp bl potor i st our-wey
sl M S T BT TP e fioie @D Shantenditytra port o
e & AR el MR RAR TEP o SondeliRt o i s mast o the

g(S?ﬂ %}J%ﬁ%&?r{] eorcrafnsgerant circuit (10),

fouﬁh%ﬁteof%ﬁé fit < f(aw:\i/ééhsetl&?orf\jafvcé
co nicate and the second an
the GREMMRbGALR hedO&changer (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.
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On the ot her hand, the second four-way sel ector val ve
(52) switches between a first position (a position
shown in Figures 27(A) and 28(B)) in which the first
and third ports comruni cateignd the second and fourth
ports communi cate and a second position (a position
shown in Figures 27(B) and 28(A)) in which the first
ORNHe fofér tHRNAOHeS secOnd FOMWEE At RPN dalRe(528 G héN Between a first
third ports communi cate. [0350] - Operational Behavi or
pobitdndk (posiBiba ishd R i i iysst ETUAY fand R8(IFY) &8 WHichehd FREtEdt third ports
perforns a dehumdification cooling operation and a
coftmuitdie ealithe sbaaldi A GRLHAHHEN cohddidhte and a second position (a
<Dehumni di fication cooling operation> 10 The systenis
pddiehavstiowiduni Rigutdse2 W@ uandli F8(Apt il nwisiol| thegfigpedndt if@th ports
is described wth reference to Figure 27. [0352]
cobumurieaté hrel the betvindiahd ddid mortseoainuigeanper at i on, t he
first four-way selector valve (51) is set to the
[0330]st - Ppsiatiomah Behinoopeni ng of the first
not or - oper at ed expansi on valve (41) is appropriately
cont fl¢ | elt, dohditioningoasysteant ofx tieangresenf 2 Enbedinvms @srforms a
a condenser and the 15 indoor heat exchanger (22)
debamidfcaionanolingaqrerattonrand Wrideridificatien lxatidg bpaasen.
refrigerant discharged fromthe conpressor (20)
[03%k]t | yDelvmiidifiration podling apetatioor heat exchanger (21)
and then flows into the gas-liquid separator (23) so
t hat The systens'e hghamiedduringoht idguridifinatigasooling operation is described
refrigerants. Then, the liquid refrigerant having
with rofgsencgue Figure B2 gas-1iqui d separator (23) is
reduced in pressure by the first notor-operated
[0352) anPreng the dehumidificatiapagnaliag @petation.Hbe Just fadowry Relggtor valve
ex‘changer%éZZ), .1s sucked into and then conpressed_by
(5hhis s%tgﬁ-’gl; L$hpOS{tm) the c[pgggng]of ﬁm’f@qq‘@mptcg@ppwbedth@ansmn valve (41)
. dehum_di fication cooling gperation, a first node in
1S GPRTEPFIAERY confrplded, Hhestpeqrdisahaghanger kel gerver 33 ¢ copdapse and the
t he second adsorpti on heat

. as condenser d i .
indhoe hengercheng Q) RLssE 8 CHIRREBPAlIRIeA feFos opdits. refrigerant
e b S s B8 TR Schnger o1
o5 SR TRLFE P Sy AR  REFOABRL ) B nd s
B B TR e A 5 B
is @Eﬂg&f fﬁeﬁ%ssﬁre 1%9 ﬁ)tehi?rrst mtopo?-o%iel[atefdl eOXV]\J/anSLlI(r)IiI D8Vt IEé?l)ELQvlalporates 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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second node is the sane as that during the second node
in the dehumdification cooling operation in

Enbodi nent 8. [0355] In the first node, a regeneration
action for the first adsorpti®n heat exchanger (31)
and an adsorption action for the second adsorption
heat exchanger (32) concurrently 5 take place. During

sedof@ niddeSit (hDgHene ASthaN@Whd the b&Ndanddd A the ldeBuriiREMABon cooling
four-way selector valve (52) is set to the first

op@8séd indFmBsimkheg. openi ng of the second notor-operated
expansi on valve (42) is appropriately controll ed.

[03381lerntthe FRstCABE, td fbgémerﬂﬁﬁl hciohi fJe Hignfirst Aaydrp@orf hewestchanger
out of the gas-liquid separator (23) condenses in the

(31)iand tanadsephibh attidietl thexatbad gédorttdh) heat 8xdREGEd2) foncurrently
pressure by the second notor-operated expansi on val ve

take4Pice. DAriy dpofidt @edé, s ishews &e Biptira2IH@) pthe @Bcdidabur-way selector
exchanger (32), is sucked into and then conpressed by

valvh g 52D lipses 8o the( A . pdsRidn6ind thet bpersae @fdhendeyndamotor-operated
adsorption action for the first adsorption heat ‘

exmsivangdve (42319 apmdpriatelggeneoidd. Amdee thesa chaditibhe gas refrigerant
second adsorption heat exchanger (32) concurrently

hating dlopledamit obuld pap-lidiad sempoatdr (@30 epndesehovthei fivstFadyorpgion heat
27(B), the second four-way 15 selector valve (52) is

exghangard3ihé& sdowddn positre by thnstcod noperipemptal expassion valve (42),
second notor-operated expansion valve (42) is

evapppatesin dhel secomhtadsdrpieoh headexchangere (32)nds tsucksl, intgasnd then
refrigerant having flowed out of the gas-liquid

corgpysasedtborth¢ o@gppresred&éfBes in the second adsorption
heat exchanger (32), is reduced in pressure by the

[0356F o the sespnd peadst e adsexpngictan Jerl the figgg2dsorption heat exchanger
evaporates in the first adsorption_heat exchanger

(31) 3nq a regensratioadgiclion &r tho seprad eAWAPEURRab §xEWngsy (BReconcurrently
conpressor (20). [0357]. Furthermpre, during the

takeelﬂgﬁﬁ Bwringatheosecenbmadg. apshawn dn, Figws mgan tersecond four-way
cool ed béﬁﬁhe i ndoor heat exchanger (22& is supplied

selgcior yalveo iR Wi B8 thdhs osRengd wosiRnining the Prepipet pk the second

mo eg(g)rg%ﬁa g)?{%gtflégnﬁﬁa I?e?euﬁéﬁ%%?(%n?{q 3%)6919#[¢Ign&nbgrf th]:asi;er g’gnditions,
gasgli%zr(i)gr %{tg{&tflglg vgqﬁffﬂgggg{q %g-][qulg %%rﬁBf%%gﬂ?seg?rg qu second
S TR TR T T ST p——
exﬂa%sig)gsvgf\}etzsg, ge'\(f)azporates in the first adsorption heat exchanger (31), is sucked into
and then compressed by the compressor (20).

[0357} Furthermore, during the dehumidification cooling 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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with reference to Figure 28. 103591 During the
hum di ficati on heating operation, the first four-way
selector valve (51) is set to the second position,
the opening of the first nott)2 operated expansion
valve (41) is appropriately controlled, the indoor
heat exchanger (22) serves as a condenser and 5 the
witUutftedice ReRigupxzdianger (21) serves as an evaporator.
Under these conditions, refrigerant discharged from
[0359¢ COuRML HEOhurh@Xicatisn diewtiste dpératién, Lhe bt RARSayORiector valve
stream toward the indoor heat exchanger (22) and the
(50tihe¢t t8tthepdtohd poditon, Nee spadmdof M firvaotoB-8p&@ateAlexpansion valve
val ve (52). Then, the refrigerant having fl owed toward
(41)He apprdpdte fradhtrelal) ang@toor(2) exhanesS22) defvek 1€ a condenser and
i ndoor heat exchanger (22), is reduced in pressure by
thet lbetdobr Steafl Gxoiinger ¢PEr atreek ax panvapora@dt.v &ndé:l thesancbnditions,
then flows into the gas-liquid separator (23). [03601
refEperahtedisclcingddnjorh ke omipoisarqa0) sndidad iimtg topest@bmenone stream
a first node in which the first adsorption heat
tovesrd b geloof Bddt exohdniger @3¢ andl tled othen strdahPjoverd Wiesseasnd four-way
condenser and the second adsorption heat exchanger
sel¢@a) valie (3) nTlsay, tesrefrigesant davipe fhtved tawerdahs éxlmoed heasdachanger
in which the second adsorption heat exchanger (32)
(2 eqondensgs in thonudnes reatngchahgerf (223t is kBucedsior pressowe by the firs
heat exchanger (31) serves as an evaporator are :
moterpengraied gxpansien malve (41)] @@ahen fieres mite thiel gesvlidwidi saparatee (23).
first node is the sanme_as that during the first node
[036#)] t Hauwrthey rAuging thehhwidifiedionigabpe eaetrden, i anfilshivedlierre ivhich the
8. Further, the air flow during the second node is
firgt gdsosptirn best exrhangsn (3 Hdn theesesedoritpulid ) serves pea condenser and the
hum di ficatjon heating_operation in Enbodi nent 8. 20
sequpd gogorption hrat Fm@g%%a%), therepp spavRSasANGTYapRERT0p 4nd @ second mode
. the first adsorption heat xchanger (31) and an
I ¥HHy HEi SrenecrqserPtion hephexchang d >Ab sy ¢t #5om cprdgnser and the first

R e L )

R AR N R ——
N I A LT
o188 e 550 Y b LS BB Bpine oo

Em(b%@herlt% reduced in pressure by the second
mot or - oper at ed expansi on valve (42), evaporates in

Jirst. ? e on-acti e adso . xchanger
[0369F SRGADFAAFREDL RDeAFATonCXHIANIE hel RAY ndddrR Ak Rxch

t gas-Il1qul _
(31) and 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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separator (23) and nerges therein with refrigerant
flowng fromthe i ndoor heat exchanger (22). The
refrigerant having fl owed out of the gas-liquid
separator (23) evaporates in@3e outdoor heat
exchanger (21) and is sucked into and then conpressed
by the conpressor (20). 5 [0363] In the second node,
sepafut @39y fid Mereas tHein HWoth rbhifsetdnt FowatlsRemith® hddeakeat exchanger
exchanger (31) and a regeneration action for the
(223 TN agts it Hak i Badd @xITang ghs-liga) sesnebr (23 telviiporates in the
take place. During the second node, as shown in Figure
outd&drHeat thchasgarad) hediis led Hitb @6l ahenvednvsredse@ byl the $Bipressor
to the first position and the opening of the second
(20pot or - operated expansion valve (42) is appropriately
controll ed. Under these conditions, refrigerant having
[0388] f [nwedsdcondinthde e sRopNdn faotion Yeryths Gkse atisrpticd heat exchanger
(52) condenses in the second adsorption heat
(31¢xandhanggmefafidh action foe dhec edond aguoes s leeabyx chineges €82)nwbncurrently
not or - oper at ed expansi on valve (42), evaporates in
take hpdadei Datringdibergetominmvdat ae xlodvemge rFig 84 )28(B), ahs secdml four-way
the gas-liquid separator (23) and then nerges therein
selgutertvahef (S2pmrsanto the Givdt pgsifiowend the dpadiog of Heaecond motor-operated
exchanger (22). The refrigerant having fl owed out of
expahsioy aslve (4R)iitlappeprriately corfirgled 1 Endardixse somditipns, tdfdgerant having
out door heat exchanger (21), is sucked into and then
flowedrsvesd d wsyondhiour-piesseleetonralye(§2) cpod®ags in the second adsorption
Furthernore, during the humdification heating _
heay guetangar(32}, hereduens iaipresyagthadthp pecond angtprdersrathé gxpansion valve
exchanger (22) is supplied to the roomwhile the room
(423 evaporatesi i B Bt adppiion deataerchppger ALk dlawse itn dhey eps-liquid
(31) during the first node and the roomair humdified .
sepatatesy (23 énd dhem dnetaeso istain ik seiriggapb Hgwing fom dh piigor heat
he secaond_node_are alternately . supplied to the room
BX%%‘@] (22).ef R deHigsFanErSSHEndINted 30%c e}arﬂaq e@sliguidn geparator (23)
present enbodi nent, the follow ng effects n be
cvapptalgsria dhe Hutga%l?qa’f BrFheReer rﬁéﬂef% %L&?@J B a8 dn F9mprRssed by the
above odinent 1. 25 [0366] First, in the case where
COIRKESSEF kYdondi ti oni ng system of the present enbodi nent

03 SR Bt A S SRR St by R
the\é}’r.;}(i koéi%régr S es'e{ %(ﬁ%%hgﬁieh%b tflg rcgorl]rr?w iilre t eolnodoin% iau?rf‘juprgdiﬁed 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,
[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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structure in which the conpressor (20), the first
four-way selector valve (51) and the outdoor heat
exchanger (21) are contained in an outdoor-side unit
and the first and second adgpy ption heat exchangers
(32), the indoor heat exchanger (22), the second
four-way selector valve (52), the first and second

StriRire rin OPBILARE c@ih??dﬁ%ro 0Y,adh¥ &fFrs( fr;qr-vé'%f) séfort DAve (51) and the
gas-liquid separator (23) are contained in a roomside

outddértheat £xdhangte €BBChrOBbitaihed GPAE&H0SMEde @Mt SQPIhe FirSteind second
unit and the roomside unit through two connecting

adsoiRA. hebbekelidpers (325 chE dhdidr theat BRCHARESENR), the second four-way
enbodi nent, it can be avoided to increase the nunber

seladtor a2y, ithe fipit R8S séhd canoeepdratgd tRgansishdables $40€42) and the
unit and the roomside unit. As a result, the nunber

gasliquad eqpardiar 2B nakabh@aided nin wesdmaate s, iteshesidd balyttb&onnect the
same nunber of steps for 10 installation work for

outdoormodde ainit axhdhé iroomrside [AR6THrodddX two dednnedingh@ipes. Therefore,
dehum di fication cooling operation, the refrigerant

acchadingngo the oqwestno wmbotlinhdie, dutapbe heddedenc hangae the ljumber of
is separated into liquid and gas refrigerants by the

compasting pjpeuifos epomeatiog tHe2@tdamdideninit srideths epamn aidedurgashs a result,
refrigerant is supplied to the adsorption heat

theayogthen gé stepsfior i3dllationwiarl cas ba reduvde hs ére. safieanmiter @f steps for

. according to the 15 present enbodi nent, a sufficient

nsighgtign work fapeamingn argbndiibrerf.or t he adsorbent in the
adsorption heat exchanger (31, 32) serving as a

[036dhd r durig ghee debiraislifidagion eqpoking aerieomtions the hefrigerant having
adsorbent. [0368] - Mbdification of Enbodi ment 13 In

ﬂow%opté?frth@ evtgdper kaat exdhanger §31) in setrrsatpd ée diquid and gas refrigerants
enbodi ment, as shown in Figures 29 20 and 30, it na¥

by e gasdiquid senarpier (23 apdirabiothe reparated aa agfaigerantlis supalied to the
the first adsorption__heat exchanger (31) change _

adsgiphion hegh gxhaaesr {dbod2heaying e Hameflentep2 heyptpre, recording to the
seconq) adsorpti .heat exchanger  (32).. change_ pl aces. .

Prepess ggybogRA s f SHfFqEnt; ameunt of dicet fepvhleble Fathe adserpent in the
of th resent ifjcation, the first  adsorption ,

adsfigpgipn iigtﬁéﬁﬁ%\ge@% Ifi)tSﬁ@mgga%iq fondrRres cdt asyies (hegpgeneration of

thetﬁsﬂéérst not or - operated 25 expansion valve (41) and
£RE e ond adsor pti on heat exchanger (32) are arranged

10358, P Molth iy BRI Abe (51) " Furher, Cin this

E ga;% ﬂ%%:]%ﬂ}ls%ag%{t] %%Irh@{ gﬂtﬁég ét;eg g]é‘:géjl’&(d?%l rodprreleantt, gsx&%%gi%rﬂgures 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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expansi on val ve (42) and the indoor heat exchanger
(22) are arranged in this order fromthe third to
fourth port of the second four-way sel ector valve
(52). [0370] During the firstQ®ode in the

dehum dification cooling operation, as shown in
Figure 29(A), the first four-way selector valve (51)

expetdionhalegaD dhdftBeimveyhdaetahhder YY) \iee arbargdd In BiCord€tfrom the
to their first positions and the openings of the first A

thifDlodbuBp p6@ bE the S¥fMATH@NwWN ALl & tdrddh]veas). t he second
not or - oper at ed expansi on val ve (42) are individually

(0370t rOutigd theafirsa piydepPini ik elehtinitificdidg S olifg dpkia@ios, as shown in
refrigerant discharged fromthe conpressor (20)

Fignondeayetheifirsttfoer-iviy séleacisailyd (Sonaldee seecndadvgeway sdlctor valve
and then flows into the gas-liquid separator (23).

(5Zhheee betqitieir fst ipgsitiamd arkibthe Rgetihgetithe dirstohotob@perated expansion
gas-liquid separator (23) is 10 reduced in pressure by

valvb é4T)i andttherpdcond epesradpechtekaassion valat (42 ) (add jndividually controlled
evaporates in the second adsorption heat exchanger

as @B@ppriats. Fudkrediesentanditivohst edngaramdiehamdd Hyorh ke compressor (20)
conpressor (20). On the other hand, the gas

condehsdsgerthe tfirktaadsogptibh dwetdexztitngsft (3Heangatben iflgmisdnto the gas-liquid
separator (23) condenses in the outdoor heat exchanger

sepapatyr, (233 Fhediqued rifrigpretdsying fywedent o ehoga-liquid separator (23} is
not or - oper at ed expansi on val ve (42), evaporates in the

redugetb bt pressitre dycthafystr mppjoperatedl ¢xpasuiek aalvie (db), ameporates in the
then conpressed by the conpressor (20). [0371] During

seqoRd aslserphian nhrat exphanger (@huris dnekedaintorindotien egpmpressed by the
operation, as shown in Figure 29(B), the first

coppigpsaidil)s Ondhs @ﬁhelv@ndeme 83 Tei gerantdhay me S adont ofihy gas-liquid
sel ector val ve 52) are set to their_ second positions

separior () epnisnifgd gn 8?3 QUdoqriheat exghanger Beriarednced in pressure by the
expansi on val and the second notor-operate

Seceieg H?%‘Pfo?i’%?f{ %Xr(a&%?n Arlyve (i yapnmiesyn it inderrhsey @ahwer (22),

Under these conditions art of

is S?‘Ef‘itqolg‘r@lréﬁfhﬁ} WF%?SSEYWO%“S%W‘! essor (20) fl ows

oL YRS R PR ST b e B
Flgﬁfﬁ?%ﬁ@ﬁg&@% 3%2 3 wirisnele shimy %‘3?02011@ Sicel %eiector valve
(52? e?_r?ssl;"ect e1r ﬁ(:gv\é Romt%)g% %édo er?}%ezlgﬂggxgi:gil gn% mo oruoperated
exﬂaﬁ?bn VIR’E égf) Jn%f ecrogg%?h ar\-/cl) (19, é%(! %’?san?H% rvg ve Izf?zl)sare individually

oor exc anger on

cotfRIE &Y o :EBTO [’151%8 p&%lb%egehc%nﬁﬁﬁ) deaqpéﬁ{eﬁ?ge?%gtd?ghargd from the

expansi o evapora or

corgél%gs%? 9%0) i?%\% %rﬁléll_%et &ggncf Ia(?s\é’?pdo?lt}%a{ Q)?chgﬁg‘er (fif*)uérgl the rest flows

arator
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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refrigerant having flowed out of the gas-liquid
separator (23) evaporates in the first adsorption
heat exchanger (31), is sucked into and then
conpressed by the conpressor10§20). [0372] During the
first node in the humdification heating operation, as
shown in Figure 5 30(A), the first four-way sel ector
refigérast 62hnhg i fovial oti0of e fohé-Hhuidosephiatt, (2Bhevapsard in the first
four-way selector valve (52) is set to the second
adgpeptid Beut @Rchdnger @AIGNIsngsked ik @nd ith&t caBpREse@IBT the@bmpressor
expansi on val ve (41) and the second notor-operated
(2®xpansi on valve (42) are individually controlled as
appropriate. Under these conditions, refrigerant
[03#123 c Haurdretthe feshrhdde inclhoninireis ftati§2 Ayatingrgersios, dsshbwea in Figure
first adsorption heat exchanger (31) and then flows
30{&) thelfirst foer-gag stlecur dalse(@) & @t to (A8 first Positioh ghé decond four-way
refrigerant having flowed out of the gas-liquid
sels@pavato(d2} B3pt foshe egtoné doditiorparekthe pperingst dfehd firss motor-operated
not or - oper at ed expansi on val ve (41), evaporates in
expameios ebied 4 Aoswl the iservnt eadtorsqenaind expap3@h  valve (42icke dndividually
into and then conpressed by the conpressor (20). On
contriledt herappeopdiate. hendgas thesé réogditems, mefvigegnf |disebargedufrom the
of the gas-liquid separator (23) condenses in the
CORPESINT (}%@atonémhahgélﬁ fraadsonpgon beaicadhanget (31pred thendlows into
by the second notor-operated expansion valve (42),
theegasgisriad eepargion (23) olihelbgrid tefigerant dlasimgeflovel put dfsthe gas-liquid
sucked into and then conpressed by the conpressor.
Seapayyr (q3@3$3?dqggql pmgarqsm;reg]ycﬁymﬁwb@@t@rrpnen@ed expansmn valve (41),
hum di fi cation heating operation, as shown in gure
evapratys i Hhe fserand fadserpiier hsal exelongerald, (s 15)J°1i<%1 srép and then
to the second positiogn, the second _four- may sel ector
copgreyed hyo |°§m§éft55ftfc§29h@nf ’ihrssoﬁh%é@n@,u the gan e greant baving flowed

0 i ngs.of the fir 20 not of, - p expansi on
out tﬂ%g Squid sepapaier éé): EANGERSE &t 8’8 gaaté%ﬁ%?ﬁlg%@2) is reduced

are, i ndi vi dual | ntrolle

in é%lfﬁ\ﬁg%ij Bl seBbt ot naried dpaonet galvggtps, eyaporates in the outdoor
SR, A A SR i
O3E S b e B R RGBSR o v i
B R TS R AR GEPESETRNS Lo
fo&’%Pa%ﬁ?*éle? vValive & ?%r ?gds t&@%rfsjt %@@tibﬁ“aﬁdtt{ﬂ@ (ORgpings of the firs

gas- separa rrgeran
o T By PIRBASE e

arqu'%igﬁd&@l?r &rfRrdied paéng‘ﬁp%br}’a?é.V@n&é%esee}f@rﬂﬁﬁgﬁs,e $att"of P&rigerant
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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out door heat exchanger (21) and then flows into the
gas-liquid separator (23). The refrigerant having
fl owed out of the gas-liquid separator (23) evaporates
in the first adsorption heattOgxchanger (31), is
sucked into and then conpressed by the conpressor
(20). 5 [0374] <<Enbodi nent 14 of the Invention
outdubo dieae Bk chibfig@f (F1heardr gganflows\igmt ten ghsliglas Cdebirathbr (23). The
An air conditioning system of the present enbodi nent
refvigesaas having howahioup wf ahé gas-tiuidneepaghen (BN) adviaprates Uint the first
(10) from the air conditioning system of Enbodi nent
adSrpfi@BRedt oAshaipew@ 1)nisFsglied intd kndnher32ompieesed by the compressor
refrigerant circuit (10) is provided with a 10 single
(2@onpressor (20), a single notor-operated expansi on
valve (40), a single four-way selector valve (50) and
[0374) sofEmbodiment 1daf théInveb@)n>>Furt her, the refri gerant
circuit (10) is provided with a single outdoor heat
exc hiamgedin(ep 4 ofitlsi pregdemt inveoidon sekscribedhAngdr cqrdRjoning system
and two adsorption heat exchangers (31, 32). In this
of tleef priesgat zntbodimenyiveri¢sl@) the chefigustitooof thheefrigerenh eingst (10) from
(21) constitutes a heat-source side heat exchanger
thewit tendithaningsistem pblambadimerchanger (22) and the first
and second adsorption heat exchangers (31, 323 ) ) .
[0F5hst As ghewn g Figures 3band Baethsaafrigsram airgeit {10)TiRerovided with a
.outdoor heat_exchanger (21), the indoor heat .
singlec praprfessor £20), aningdaavtesfoperptedaeipanpion oalveddd). a single four-way
exchangers (31, 32) are confi6gured to be the sanme as .
selegtgr walve (Hhissditye selegeidvolyrs [61a 63k Surther therrefrigegang gfycuit (10) is
to. . the configuratjon of the refrigerant circuit (10).
propided Vzﬁlcl @oﬂﬁglés%%ﬁrm( heat axehangsam Gt Sele ndoer heéﬁaaﬁ@@nger (22)
ide to one end of the fjrst adsqrption heat,
m@i&fﬂ&ﬂwﬂ%%%ata%hwseeﬁaa é})- {h ghis sfegeranlgeieruy: (18) the outdoor

eGPPSR (OB a1 DHCSPBGY Sy cebPQRBIeT s pothe indoor heat
XURPHIGR) 0315 4R RO PORIoG: D GNSUBBRd (. 32) constitue
oA Ak SRR ol 38, POBROBEIERTL R Hagr e
o Erb5e5) 30 RS G Lotahts, Lk, O OTaR SRS sontpyed o e
DEEAR e doer hex exchanser (21, the

[ojt*zﬁzt tﬁi)%feg&tﬂg%ﬁloiéZg%ena{oeth%rcro%ﬂgﬁqti!)ﬁ] of e r Q& and LTt (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 o
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fourth port of the four-way selector valve (50).
[0377] The four-way sel ector valve (50) sw tches
between a first position (a position shown in Figure
31) in which the first and t{ggd ports comuni cate and
the second and fourth ports communi cate and a second
position (a position shown in Figure 32) in which 5
foukth@oftl Jfhe RAE WaQUEBOPR4VS(FHQMTUNI cate and the second
and third ports conmunicate. [0378] - Operational
[033ﬁgamh@rfouf[h@y aklecoPRdivei (B0) BEitenss tiRMv@h 4 st oRRRAL(a position
enbodi nent perfornms a dehum dification cooling
shodeinaFigfe 3Ndinawlidhitl fitse ahd @fird pértd BEmMBRIcAt! . the second and
[0379] <Dehumi dification cooling operation> 10 The
fousti Sloics mpaiaHt O indial bdcdgd bbﬁtia@yms@tiiéﬂ $tnOR FGeRLI32Yin which
operation is described wth reference to Figure 31.
the[[DR2QY f&xeH pgtst dognmaaticnd shid the 3édoad as® ditdbreRemhiredhte.
the four-way selector valve (50) is set to the first
[03p8)si tiOprratiohel Bgiamiong of the notor-operated expansion
valve (40) is appropriately controlled, the outdoor
heafThex cdiangerdifdillge seyswes a$ ahcopreaserensvdihéred erforms a
i ndoor heat exchanger (22) serves as an evaporator. _
debmmidifieatjiorecdoling bperatien aml adnimidifidadof heaing opemdopt i on
heat exchanger (31) serves as a condenser and the
[033%)c ordDechumidifitdton coeling opexattmirger (32) is in
non- operating condition and a second node in which the
secdhd systeimis prthavior daang thealehngédifi¢@dn welingspastien is described
_condenser and the first adsorption heat exchanger
with gefyrepee forFigeng-3dper ati ng condition are repeatedly
alternated. 20 [0381] Furthernore, during the
[038&Ih uAvgringi the delyrmidifisition copingapemtionothe fowr way selgggor valve (50)
. supplied to the outdoor heat exchanger (21) and room )
1s sgf fto jthe digPppasittpn; dche Reering of the thalercenseptech@gpansionoyelve (40) is
heat exchangers (31, 32). Then, the air having passed
apppmr@&pé}ﬁ copiaoligds shsr owdegr heay @ngqrr (@Q)Zyerygs as a condenser and the
. ,continuously suinIied to the roomwhile the air having
lnd%%éhe%qﬂmﬁg KE2SRves pY &t cvalertest Fenthes e tirs o iy ahich the first
31) and the air havin assed through the secopd 25,
adsarplgp %abﬁxg%@agere@ﬁhéﬁ%é? af b pongease] 40d th segnd adsorption heat

ex BB 5 o B S5M) 0Bl Ped TSR B the seond
S NIRRT SR A T——
exchanger (31) is in non-operating condition are repeatedly alternated. |
[0381] 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 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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take place. During the first node, as shown in Figure

31(A), the first solenoid valve (61) is opened and

t he second sol enoid valve (62) is closed. Under these
conditions, refrigerant dis¢parged fromthe

conpressor (20) condenses while passing through the

first adsorption heat exchanger (31) and the outdoor

takl @ce SBERRNBRITirét2hodd, As SHHv 1BIEEire 31 FAY, AUGRsdIghor valve (61) is

pressure by the notor-operated expansi’on valve (40),

op&anataheSedodd IBRNbIARMe N23Gs cRXGNANGRF tHedd kondifions, refrigerant
sucked into and then conpressed by the conpressor

distiRged fromttht SompfeSsor (2B ohti@WeHIvhile hhisaey BPSughNhe fitd @dsorption
second adsorption heat ‘exchanger (32) is shut off by

hedt & ch&RepN8S ME MR ButdadBedt GthangBB8Bl) AUMiNGrdeheis reduced in
first node, the outdoor air having taken heat from

pre&ire i tge N ndtér-dpteated @xpatsiROKalRe UORX&poaess {2 e iifdoor heat
di scharged to the outside atnosphere while the room

exaiahger (22), edsuaked htto iand @itth dv@EireR¥UL BAMBEEorhPiddsok $20). In this case,
returned to the room In the first adsorption heat

theefloh af gefrigedih) intothe sacoed hdsotesony bed ekclafpén@2) is shut off by the
adsorbent heated by refrigerant and the desorbed

second sélemed ivalvagé)i ed to the air. The noisture desorbed
fromthe first adsorption heat exchanger (31) is

[0383F c Haurgreedtht dirstheoda)tthsd detdatrmais pindng tdkeq dichiefromi tefrigehant in the
air. In the 15 second adsorpti on heat exchanger (32),

outdoorsheat exchangére(2d p amliacharges! tadbe obesitlebgtntolspheracdilethatroom air
to dehumdify the roomair. The roomair dehum dified _

coddsd by éhes mdontiheed suelpngem(22h satetinah tntherrof®2)n ihe first adsorption
returned to the room [0384] In the second node, an

heay gxehepgerd Al h ondignrefip desopkedffras thesatisorbent lmatddeat refrigerant and the
exchanger (31) and a regeneration action for the

desgehed THOIEHED PpRIRbIG e dlte aixc hisngeistyrs Zieserbed firome Hiel §rst adsorption
take place. During the second node, as shown in Figure

heat erglyangen 313 iy dischosgednioi the euisids qumeoypheze tagethier withdhe 1aér. In the
second sql enoid valve (62) is, opened. Under these

SGC%‘ﬁ&H?QfBH%I} heal pxcepgsst 324 Belsirgen the gRPmhar 1s adsorbed by the

mhile,passing thro

sdSREBH SN B U AT R FARGOAT (DGR HA b Adsorption
neol FERATES (B4) 1 FORH 61 DRkt od expangi on val ve (40).

OB A o i ShERES bRl b excange
o 8 S R M PR 5 cumeny
takd Bl%ce.f[glfﬁc'ntg the lseecrc])% gno\éig,l Qéesh&g% %ri Fng:ll-lloe 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 secon.d
adsorption heat exchanger (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).
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[0385] During the second node, the outdoor air having
taken heat fromrefrigerant in the outdoor heat
exchanger (21) is discharged to the outside atnosphere
while the roomair cooled by10 he i ndoor heat
exchanger (22) is returned to the room In the first
adsorption heat exchanger (31), noisture in the room

[0385) iDurigah¢ Kedndihodbahadsaohedit hév‘ih%ﬂh@ﬂﬂléiit fionbrefifi@rant in the
roomair. The roomair dehum dified by the first

outdesoticat exthahgat 2eX thdisgarged3d)thé sutsidet atmosshek® while the room air
room In the second adsorption heat exchanger (32),

cool@l By thiecinds o0 eRettngdrr @R) ishetaasiorobbetrob@alre thebfrst adsorption
refrigerant and the desorbed noisture is applied to

heat beclanper (3THendisist inrtke ewso nirdsladsoeadt hieths edsortient to dehumidify
adsor pti on heat exchanger (32) is discharged to the

theaubmi dle Hicomph eiredehogédified bwithé firdteadaomptiod hehtO8RMhnger (31) is
<Hum di fication heating operation> The systenis

rettyetrhtd de rdomi hgthehsecdndnaddofpiion theatrexiebatden (32 pewaturens desorbed
is described wth reference to Figure 31. [0387]

frouthe agsdarbent heaied ity refrigetant laed thedesopedatoiswre tshapplied to the air.
four-way selector valve (50) is set to the second

Theyweistiredesarbesl fope thasgcoid adserption beatepehanged (33X patisiherged to the
valve (40) is 15 appropriately controlled, the indoor

outpide ptneosphera dregethep Mithgbe gies as a condenser and t he
out door heat exchanger (21) serves as an evaporator.

[03B6) t Irdtumidiffcatien hebidg operatipii-th the first adsorption
heat exchanger (31) serves as a condenser and the .
secdmd AESHY i)ﬂ)p]@m'xqfe(g{nnget;]@g H‘alﬁg@lﬁcgtw heagingoperation is described
.non-operating condition and a second node in which the

with gefgreice todggnistilon heat exchanger (32) serves as a
condenser and the first adsorption heat 20 exchanger )

[0383h ) Duaingthe hymidificationigabing, aparatint. b fqugpeyisslpctpr valve (50) is
alternated. [0388], Furthermare, during th ) .

set AR PeisF P%ﬁhﬂ%éleff HBerB’b%ggtﬂP%H?Ot%‘P%ﬁF‘? &ipansion valve (40) is

T M I T I
ol R B B SO BRSBTS Pl wich e
o RSBk Dy S P BA L Lk o
BB B RSLSEIp ) AT SRR e soon
adsgl%%)onaﬁu%t aéxtcﬁér{é%} %bi/) §&QQJ ia§da tcgnéé?lgerr g.gcmthg']ﬁlrst 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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[0389] In the first node, a regeneration action for
the first adsorption heat exchanger (31) and an
adsorption action for the second adsorption heat
exchanger (32) concurrently 1dd&ke place. During the
first node, as shown in Figure 32(A), the first
sol enoid valve (61) is opened and the second sol enoid
[0384] v eln( th2)firss motiese eegehiidisn hitemsefos ahel ifirdt GidSorption heat exchanger
refrigerant 5 discharged fromthe conpressorr?
(3ondensaiomtioh ecias Sirnfle bédoad glsdrpgord hés Tex&dﬁgél’qtmp Boncurrently
heat exchanger (31) and the indoor heat exchanger (22)
takerpladel Budng éfe, firissmobéel g slowminFigs R B2¢A), ilye filkesolenoid valve (61) is
not or - oper at ed expansi on val ve (40), evaporates in the
opendddagl thh satonexwhmmogbvalf21§2) is ickossdickedtr ithdse canditibhe refrigerant
conpressed by the conpressor (20). In this case, the
difcharged fronr et rcogpraandr (20} cortdheses evdle hasddsthpdighnthb diadt adsorption
exchanger (32) is shut off by the second 10 solenoid
he&taﬁxvhadgﬁﬂ()ﬂ) B 9®jindaor heg exbleanger @2) mxtlis, orddreisoedudedin pressure
air having rel eased heat to refrigerant in the
bydbe viotsr-dpertedesxphamgeyal (M), iesaptiratehar the dutdoot Heat exchanger (21),
out si de at nosphere while the roomair heated by the
is isyekedrintveand gheoheomygeess¢@ Dy the qostpuessed (20). Irhéhis case, ther flow of
the first adsorption heat exchanger (31), noisture is
reﬁillé?,@rlbéfé‘)fth@rﬁﬁ@w adiomptisanbedh cxclahgoy (3 isi gut aff bande second
he 15 desorbed noisture is applied to the air. The
Sokﬁﬁﬁﬂﬁh@(é@hed by the first adsorption heat exchanger
s .discharged to the outside atnosphere. In the
[0 é’&onlauw&epﬁrsfomﬁ@dbe onidenn pig deving 2y leasedi heattoerefiigerant in the
oon1a|r i s adsorbed by the adsaorbent to

out Hu dierghanger (Zdons disehargyblo thermsice HWﬁSHhQEfF ehilpythe room air

he@tgc? p ﬁe? mﬂ d al(‘j 8art Fe%{ggeg)ggqe ga;tlt) ﬁ% (r:eggg%i :go hﬁd@32 oy, An rtl?f:t %Ir_s? %gsorptlon
dso cti.on for, th rst n heat
he e3f S%&I?ﬁslstawsa@ewg%{wéwatth <bReses by fedrigerant and the

A B TS L T T o
Sl AT S
B
roo%ﬁc‘?xndr 5a<$> 39 Iphul%ﬁhlﬁ%cg%yet)ﬁg hst%ggned a ?2 tidh nd ghe "Schanger (32) is

oor changer ISTre

ret%ﬁe?'ﬁc?ﬁﬁ%(ﬁnby t he notor-operated expanS| on val ve
evaporates in the outdoor heat exchanger (21),

[039"1!)5 L{ﬁliﬁéj %c@h@ i, 51‘11 %%Eoﬂﬁmﬂra%ﬁﬁf? ForMe ¥HE ORGSOt exchanger

I'S case€,
(31) and a regeneration action for the second adsorption heat exchanger (32) concurrently

take place. During the second mode, as shown in Figure 32(B), the first solenloid 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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the flow of refrigerant into the first adsorption heat
exchanger (31) is shut off by the first solenoid
val ve (61). [0392] During the second node, the outdoor
air having rel eased heat to rgbrigerant in the
out door heat exchanger (21) is discharged to the
out si de at nosphere while the roomair 5 heated by the
the fQO0sf teGaderSX ChtaNBE First 4ddorptfory Rlat em%%& BIRisrsBeMdf by the first
the first adsorption heat exchanger (31 noi sture in
soldn@id e0ve @i1y. i s adsorbed by the adsorbent to
dehum dify the roomair. The roomair humdified by
[0B91 f Dusihg ddset@id 0dd)eRd ordsdrangerirg3t)eated heheloUefMp@rant in the
to the room In the second adsorption heat exchanger
ouf@dy  heaneghhger i(31)die shisdheted fié aie bineidadsasdideie Whidé @@ room air
by refrigerant and the desorbed noisture is applied to
hebted i the iddbof hear @chnsder (22)i iedetayheiine theeaial. In the first adsorption
adsor pti on heat exchanger (32) is discharged to the
heatit:sihdegeat(3s ploéstare if ABORpmr aifisf st bedfbyhhbaddontmt td dehumidify
According to the present enbodi nent, the foll ow ng
thefrbent aic dfhdeoombtadi heddidified dgdhe ifost adsotfhtenelidae @kehanger (31) is
obt ai ned by the above Enbodi ment 1. Specifically, in
retumeedptoghe nsom. 115 therbenindedsqrptidre heatiekclirnger (3@),vweeisturdis desorbed
first and second nodes during the dehum dification
framdhe adsodirat Aedteh by refrigerantiandiitiei deaoibes nimsttifeniy applied to the air.
operation is inplenented by opening and closing the
Thewosorisrisied bakheesecpsd adgzption bepewichangey (3nie digmbarged to the
and the other closed. The sw tching between the first
ouside afBwepltreodes i s frequently carried out at
relatively short time intervals (for exanple, every
[0393]e t Bife@nohkmbodisyent Hhreref ore, 20 according to the
present enbodinent, relatively high-durability
sol eA6Fdipg| tpethe (asent smbodigisnh ethg delowingsefifect tsan be obtained in
adﬁe ween the fir t and second nupdes,  which ensures th

Glomaipi the efegt obleinedd: UE A ﬁamOHgn@grslt Sercifigalban the present
B T bR ST o ol
BRI ROt n aréf:qsfl?rt h%@brﬁﬁ'e Y ek implemenie
o e A L, O O T B P25 o e
ot}q close& ﬁqreos\\/nlflgﬁmg\%e%ween tflle ﬁrst and second modes is frequently carried out at
relatively short time intervals (for example, every five to ten minutes). Therefore,
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



10

15

20

25

singl e conpressor (20), a single notor-operated
expansi on valve (40), a single four-way selector
val ve (50) and two sol enoid valves (61, 62). Further,
the refrigerant circuit (10)148 provided with a
si ngl e outdoor heat exchanger (21), a single indoor
heat exchanger (22) and two adsorption heat

singleckungresser (3, a3dgle mdtdriupsrataf Etpaasiantvakier(q@oy, ta {iddle four-way
the outdoor 5 heat exchanger (21) constitutes a

selb@at vsloe (309 agd deo Belahoidalhen g6x, 62N EFutiher, ttdetigdiaatcircuit (10) is
exchanger (22) and the first and second adsorption

prdveddd with hiagigele Sulddbr hda)excharper (31hea sinble indadr lsat skdanger (22)
heat exchangers. The outdoor heat exchanger (21), the

and natoakisdrpadn heatadxalmggers((32) 3Bndn dxhs kefriferhhteciaastofl Py, i the outdoor
heat exchangers (31, 32) are configured to be the

hegtagrmehaisget (@b comstifndzodiretrdoutee 40e WOR96{chAngbe samdi the iindoor heat
is given to the configuration of the refrigerant

exdiangen (22 BaJ .thd Hest awngpcass adsof2n heat caclmgead3dt 32) sonstitute
di scharge side to the first port of the four-way

utibzdteat eide heak vexclid@prsankhec ontdect ddataexdhasgaudlothesiimtwor heat
to the second port of the four-way selector valve

ex¢imoger @Ak amthdaadf ofi the aflsarptiomblent epchapgehddl, B cihangafigured to be
(31) and one end of the second adsorption heat

thessagteaasdlegse (@ Eynbadimant 8nect ed to the fourth port of the
four-way selector 15 valve (50). The other end of the

[0396i st A tpserrpiionois giesnt t%ﬂ@r@n@éura(lgqpf dh@ refgergntheircusind0). The
of the second adsorption heat exchan (32) are both

CO]@BWﬁ%t@@) s gopmstasi lisfdischarge silsde t tst perk oh Higglepr-way selector

% via the first solenoid valve and the second
Va]é’él( Pbaed VW@B@@Q)“S suﬁté@béléf: it9 éhsy secvn@ Pty the dgugway selector
t he_i ndoor t. exchanger (22) is_connected to one end
va £ (59 Ong @pg 2,thehﬁr§f a%sk)gﬁg)ﬁg}@pt %)g:ilﬁmgpr B1)pad one end o the second

e B A A
valyg a0y Thi oo 5pd REJRER LGP RIvE Cobjtect ¢ e he other end of
%“%Wﬂﬁg%ﬁw&lh{l et R TRl e B Zﬂfgffeawsom heat
ex%hgggff-r vda B.gglff ros tlgxﬂ:P vtafvr? l Ct%lt ese%?ﬁ%\g?lgﬁc% Z\Salve (62),
resg%cgweh.r s[téxe%nlg réen ggotr{#}ﬁég g gsr ﬁeaFn% | ngre(ag.g eéci?g o gne end of

theScﬁE@éédr%at &Eﬁm@oF (21 %Jl% Wihop¥ate E@(p%sﬂbﬁ %ai% 236 ¥nd the other

nment per
end of the outdoor heat exchanger (21) is connected to 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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dehum di fication cooling operation and a
hum di ficati on heating operation. [0399]
<Dehum di fi cati on cooling operation> The system s
behavi or during the dehum di fiftgati on cool i ng operati on
is described wth reference to Figure 33. 5 [0400]
During the dehum dification cooling operation, the
dehwuidi fi@yios ebsliigosperalonend 2Mumidisicsain KeatihdSpdrhticit
position, the opening of the notor-operated expansion
[0398)] v e<Di)miid Hicadpip tediingalpetayiogent rol | ed, the out door
heat exchanger (21) serves as a condenser and the
| ndoBhie faatm’evehangedur(ngZhe delivmgidifiatiam cM BigospREMion is described
Further, a first node in which the first adsorption :
witleaferencehafgpare $81) serves as an evaporator and the
second adsorption heat 10 exchanger (32) is in
[04($% - oPering ihegdehomddificaionanndling seeratioh, thel €ovrrwayhietdetdrhalve (50)
_ second adsorption heat exchanger (32) serves as an
is gélaipothat st gositibhethei oehingdsdthet mowrhpatatedesglansigervalve (40) is
(31) is in non-operating condition are repeatedly
appriopaatalt eahtrofled.0thg oetrdaoh deatoexehargser i(21) sehees as a condenser and the
_ dehum dification cooling operation, outdoor air is
indpgp p¢dt edchangeth@2) sardeors aneanparohdnyter, @iyt mnde inowhich the first
air is supplied to the indoor heat 15 exchanger (22)
adspaptiqrh bedt | exshangan (Bl csnds ad sor praporatdrennd ik chemgleadsorption heat
(31, 32). .Then, the air having passed through the
ex¢hagedr (Reds e penmpgating zendition codt 4 ﬁ@ﬂmdllyo%ibpwhédl the second
the, room while the air having passed through the
adgorptian hepdopishprasr H3A) sevehah gar eYapeyatarnand the &irst adsorption heat
&%gin% Eassed t hrough t he second adsorpti on heat
exeiRpgR A by 1s (p9n-gpating endiiton aje rppipdlz @ltematedhe r oom

080 B F s BTG S kg, oudor ar i
r neratio ac%ion for the secgnd adsor ption heat
S“l@_ﬁ@ﬁéﬁd@? opigogs G CEFhamReN (P10 ARE TP Adlels IPKGelytor the indoor heat
exghEinaTe 914 BE e Bisceond BHugtian betisec BTN AS botbrBhed the air
B gk Bl B S R TS ot ot room
- in th td heat h 21 [ .
IR AR, 0SSR R R SO RR Tl bl B and we
ha i st o O B B o B SRR Pinekt (1 ety supplied

to R€dbogxchanger (31) in this order, is sucked into and
t hen conpressed by the conpressor (20). In this case,

[04?]"2]3 frh e Bfst I]n%ﬁe, 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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refrigerant into the second adsorption heat exchanger
(32) is shut off by the second solenoid valve (62).
[0403] During the first node, the outdoor air having
taken heat fromrefrigerant §#5the outdoor heat
exchanger (21) is discharged to the outside atnosphere
while the roomair 5 cooled by the indoor heat

reféigehangas theXecdral addoustivadhéad dxoBancepd2)l 13 e dff St the second
adsor pti on heat exchanger (31), noisture in the room

sokhoidivalvedédy bed by the adsorbent to dehum dify the
roomair and the heat of adsorption produced during

[0403¢ dbhring dief fisainods ths ourlvenaiphating talednr hege frdni refilfeant in the
roomair dehum dified by the first adsorption heat

outlooh hegerxchaiber () is dissharged toothehmitsid® mmdsphérbewvlikctrdoom air
adsor pti on heat exchanger (32), roomair having 10

cooledl dtyi the liyddoo \heathswohartger [R2Yiislirdtyrnedne shd rtom. dantaditst adsorption
with the adsorbent so that noisture is desorbed from

heathexchatwer Nt moiFhee moikstruom adesadbatied by ithe idsogdeooiwddehumidify
adsorption heat exchanger (32) is discharged to the

theorposi afie and thesidae o€ adwgattdneprodnaed duhieg dhe delfudd Gification is taken by
the second node, a regeneration action for the first

thearpdnggaantohe eenm excdrhngedified 33 )the ficst adscagder pedt echanger (31) is
action for the second adsorption heat exchan (32)

retgoed er datiogm. 18 thelsecqpdardsorpboni regt teh@ha@e@ro?ﬁi)rrﬁw@l air having
as shown in F|%ure 33(B), the first solenoid valve

relagvely fay absobuiel humidinheomes daiedtontsicbwih dhe/adspebentsy thasmoisture is
opened. Under these conditions, refrigerant

de%ﬂré%éfpg’eéhef adorhent Hsnproistursrdesorhypd égméh% sgcqnd adsarption heat

out door._heat exchanger reduced in _pressure

Hsﬁng?fe(i*%blﬁ di&CBﬁé%tOetae @Rté@?%ﬁfﬁ?ﬁp%qe\ﬁ@ge(@@)Wlﬂ’e‘bﬁﬁﬁr at es
U P55 o B  pR  xhne
(3]5&93@8}2%@91]) 1%%&%8(?1}&?({:(%@2%33 % %qggtli’]on? ﬁ%e{s Séggerb(%Z) concurrently
SR LSO RSTBISH vave o1
is {1§§e§5r#nﬁg§? S‘?"%B%?‘?‘S‘F‘Pﬁ 8’82?5%5 "P‘tl‘]f’gedoﬂyﬂg‘ﬂ&g?ser?@ﬁfh%"“s Yefrigerant
SIS ;sregs'ozg‘z“@z%qn%at" 509 Y EURRRARES o,
rea%@ f’h pﬁ(%gsugﬁé;)é{ﬂ Btﬁ %%fl §§¥£nh$eonr\%?\ﬂc] @h? tvgﬁorgt%g hdle passing
thr@h bR, 1ﬂg309ﬁ?ﬂ )Htﬁaﬁa%é? (g?ﬂaglg btﬁg%ecoﬁd %8&) (9‘1 b t e%heanger (32) in

malr an orption pro ced

thlg Ia?degeﬂ%lgé&c InfAbhP hehnS o'i]ﬁﬁ@gge@%y 18 compressor (20). In thls 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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the refrigerant. The roomair dehumdified by the
second adsorption heat exchanger (32) is returned to
the room In the first adsorption heat exchanger (31),
roomair having relatively {¢gv absolute humdity
cones into contact wth the adsorbent so that noisture
is desorbed fromthe adsorbent. The noi sture desorbed
thefrefipetdne Thie Bbmadsadhatiidified Q?&h@éé@@ﬁl&ﬁbrpﬂﬁﬂ;)hea&xcﬁanger (32) is
di scharged to the outside atnosphere together with th
ret@dned td Gl Q6dm <kt dist héiptarn Keatétchan@p €31} toofrail Agving relatlvely
system s behavi or during the humdification heating
lovo pledohite Gomiditydestds ibedcontdct bvithethe bévveieent 6o Hia@ uicdstd. is desorbed
[0407] During the humi dification heating operation,
frobfthe adsorbavayTisementuse dasakbed ftdh the Brst dd3ogeion theattdxehanger (31) is
second position, the opening of the notor-operated
disebgparisioahe vatkide a(Mésphérs togedpr oyithi the elry control | ed, the
i ndoor heat exchanger (22) serves as a condenser and
[0406F <ddumddificatienbemioghopagépn® 21) serves as an
evaporator. Further, a first node in which the first
ads dlhet $ystentie dehaviohdmier theSi)middioatien dsatinge opatatnseis described
and the second adsorption heat exchanger (32) is in
withonteomee &t Figgrechdi ti on and a second node in which the
second 15 adsorption heat exchanger (32) serves as a
[048Ghd dwéng dm dhunhidificatiant heating opeiabon,tbafourexayhsehegtor valve (50) is
(31) is in non-operating condition are repeatedly
setaot ibe rrgeal PpOUOB]thFwreeg miribe metot-npereted expansion valve (40) is
hum di fication heating operation, outdoor air is
apEaprAteldocontrolied the indnes rheple gtchangsh R Feryes1 3s am@nﬂwm and the
air js supplied to the indoor heat exchanger
Outflﬂ@r hgat ﬁcmers@éb AerVat o Ap e erpraentl ustheh anget snoci)s in thh the
Then, the air having 20 assed t hrough t he jndoor
ﬁrfﬁ ég%or@k%% gxchanggr (1) sgvsi q«wow onser, apl feseeend sorption heat

xGRRBIRR b oo SRERA SPBa) B Hraha oMo ivam% the second
assed. t hrou h t he .second adsorpti.on hea gr
ad%%ﬁﬁbona}l%a a?"i eﬁ-”?) SEPSP i%d? tonHsser 288
t t the f t
exdyfes st Pon Tt o@%ﬁ%&&ﬁﬁf‘t‘io% Ssdly aﬁ%ngtaior bt on
104851 i fimer o F hARRERR R herf ?1%?%?0%@30&2% is supplied
to tshe o\’\"?dc!orr1 hgét 85%1}:%1( @13 \ h%%c]:))rpr SR 33913;2}63 to tEeZ nd%gl( gez?t exchanger
(22‘3'a9§e[9e ﬁlng][da%{d §e@8§cf3 ac?s%% otnI 1ap 'exghea;léérg?gﬁrgﬂ.l '}‘hen, the air having

passed through the indoor heat exchanger (22) is continuously supplied to the room while

sqrﬁuon heat

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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di scharged fromthe conpressor (20) condenses while
passi ng through the first adsorption heat exchanger
(3 1) and the indoor heat exchanger (22) in this
order, is reduced in pressur1¢7 by the notor-operated
expansi on val ve (40), evaporates in the outdoor heat
exchanger (21), 1is sucked into and then conpressed by
dischergeo fpne dRon(pi&kor (20) béidensasehiletfiesihg dwoeth the first adsorption
refrigerant into the second adsorption heat exchanger
he@BXchirges (B1Y) and thebydddrheaasmonthges @28 oihik ordtry & redibled in pressure
[04101 During the first node, the outdoor air having
byrtet ens@cbpeeadd éxpangdbn vges (), dvapérhrs iothe dorioohkait exchanger (21),
exchanger (21) is discharged to the outside atnosphere
is wheked inbe andeheratompresetieey the tdmepressdo@20)n@atthis case, the flow of
exchanger (22) is returned to the room In the first
refigsonptintontht Oschemt adsorptaongbeat( Sthangrei(32uieshe off by the second
desorbed fromthe adsorbent heated by refrigerant and
soteneid idebBed noi sture is applied to the air. The room
air humdified by the first adsorption heat exchanger
[(0¢8)) Dsringtthe fissti niodes the qutdner alrhaving steessdcheat sorgftigerant in the
heat exchanger (32), the roomair cones into contact
oujdaon hedfeexshisiaen ) is olischangedntd sheupwsidn atthesphensnwhile thesroom air
adsorbed by the adsorbent. The roomair dried by the
hegied diydtha dednoptheainerishangee k2N dn getmrned 2p the roons In the first adsorption
di scharged to the outside atnosphere. 104111 In the
hegeenshengen (). maishue brdespbrd Hem Ga aflearberti bedtpd By refrigerant and the
adsorption heat exchanger (31) and a regeneration
degerbedmofsyire iTappiiee bhde s Bhgraoahain bumidified-anige firgt adsorption heat
concurrently take place. During the second node, as
(3 B Gtreedio By rogmeln the §F°°§él a@waow BW @xel@ﬂ};er (32), the
|s cl osed .and t he sec sol enoi d val ve (6
rOB‘Bé”l‘Fe"cﬂ’mf’QélPtPl"@Eﬁaﬁh‘f’lﬂa ?lgeaﬁia?rg@ar SPF%W%%‘“@G“&W&%FS adsorbed

oy BB TORToBC NERBEA DY ) eEh AR IRROBFA Ksshanger (32) s
iR g Bt O pansi on vl ve (40), "
R e
aFe i s%erf%%ﬁmo%cﬁwggﬁr Broniors ity hESeihonghh ) Sncurnt
talkd epelaéﬁe db%hag?h ond ée a?'s,ﬁ’oe %]ﬁxﬁmle% L st gento‘f‘d valve (61)

odr al r havi

is 8?(;5&?1“ 3s t%e'cgrtmf]g&grb %'tv Rzgr(tﬁgﬁgs:;) %?g&aﬂéﬁﬁger%ﬁ%&?%h%rrﬁed from the
coftlphestdB(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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heated by the indoor heat exchanger (22) is returned
to the room In the first adsorption heat exchanger
(31), the roomair comes into contact with the
adsor bent so that noisture igqgthe roomair is
adsor bed by the adsorbent. The roomair dried by the
first adsorption heat exchanger (31) is discharged to
hehtb@ bgUuhs ikl orheRSdxaRier (12) i ectiiRe®@ N tRO&RHNTH ARe fiedtadsorption
5 exchanger (32), npoisture is desorbed fromthe
headsehdgof (318aheebony ai ebmbgRtatdntan thithnBe adk@sispnb eslthat moisture in
noi sture is applied to the air. The roomair
thdtodintl ik lieakdsbybet g the adsidbend STHeplobfNair A6ed beXiehfirgedsorption heat
(32) is returned to the room [0413] - Effects of
extimpgeti (BANtis Hxcharged do nige batsideeatplogstend. lanhe desmidt adsbhifion heat
sane effects as obtained in the above 10 Enbodi nent
exdidangan(31e, mbisairads .defd¥ddd from Medidsbxbahi bentdd bf refrigerant and the
Enmbodi nent 15 In the air conditioning systemof the
degrbsbmbisand ddappdind to # @hdm room Rirgumad3ted bytthe second adsorption
refrigerant circuit (10) may be provided with a bypass
hebti emehqn8) 32T hsactuyypass thd wem( 13) is connected at one
end to the indoor heat exchanger (22) and connected at
[04X3¢ ot BHecteotEmbodimethS-f ourth port of the four-way
sel ector valve (50). Further, the bypass line (13) is
pr ovi\eksadingite theaprebént ¢endoldiommi,dhe shwe effesls as\Wikmnedonihe above
dehum dification or hum dification is not necessary,
Embpdimentdd ognbenbiathedal ve (61) and second sol enoi d
val ve (62) are closed and the third solenoid valve
[0413) i NlogHieaben kof Embodibosnhl¥he first adsorption heat
exchanger (31) and the second adsorption heat
exc epir(copdlitigpiagsysiagiel thapese rodediragntngs shown in Flgure 35,
condi tion, Thus, 20 during the cooling operation,
the yeériggrant cyepip L0y poayrhe fra %ﬁfwﬁbétb}’@%%?ﬂ%d@) ( hz}ayp@s I3he (13) is
lied to the room On the other_hand, duri
COW&SF 441y cBpSRALS Bi5 1“6?951’6%%“0&?“?%% &) W?q”n@g “i‘trﬂ%% gther end to

me@ma? Db Aok RSB B e R ST provice

P S A;Bs%@%mmﬁcmn e
ne%e)égagg,g erﬁlr% nPHid ‘E‘h Fdé]g Ap réelzcgﬁ tsg %{):(10 %Zr)e 654 and the
PSS ro i (e SR PRUB DM Falfte &lﬁsﬁ%%t eblier (31) and

thé Ssec&?cpgcfs%}p?%n eatogx%hgl{é%r Eﬁ) tapeebrtogél{tqnt]olngon -operating condition. Thus,

during the cooling operation, only 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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port of the four-way selector valve (50) and connected
at the other end to one end of the outdoor heat
exchanger (21) via the notor-operated expansi on val ve
(40). Further, the other end19f the outdoor heat
exchanger (21) is connected to both the first sol enoid
valve (61) and the second sol enoid valve (62). 5
poftQF18d foilaiynietictdroatie0 30y amd totthebtpe 2 theOfther [ to one end of the
systen s behavior during the dehum dification cooling
ouflo6F AbatogkchongdeSTI) Bratthe Whtbr-bedrate & nxpatstor-v@ue €486 Further, the
[0417] During the dehum dification cooling operation,
otiehend o thenaytdse | Heat elchisdey €21)30 konriestedad both theeirstemdumdid valve
position, the opening of the notor-operated expansion
(6Mand ehd 4Qpnd Slerbdd 8glpe (G) ately control |l ed, the
out door heat exchanger (21) serves as a condenser and
[0416¢ | «ldelmibigrRbtiex cdwing@pef@dad)> serves as an
evaporator. Further, a first node in which the first
adscFipt syatentie dthaxahbhnperthd ddhunsidificesomsodingapdetionris described
and the second adsorption heat exchanger (32) is in
withoefappeeds Fipgredimdi ti on and a second node in which the
second adsorption heat exchanger (32) serves as a
[04617hdelvang theddehhmidificgionamobnpbpontitredhe fad-vesycietastpgrvalve (50)
(31) is in non-operating condition are repeated
is sgttterthasespnd [1@4iti@h, therensaingoridhe duotpmeperdted expansion valve (40) is
dehum di fication cooling operation, outdoor air is
appappktebdcangollné hatadsor heait exehaiggh §2F) evEp asridcansienser and the
air is supplied to the indoor heat_ exchanger (22) and
1n<i<:h'>é heatexehanger @3¢ smvesatssorpep@atondarthex ahisapde {mwhich the first
32). Then, the air_ having passed through the indoor
admaﬁeorekléﬁawgé@ngezz@l) serEen g Ausndeises @pd| the geeands arsorption heat
room 20 whil e the air, having passed through the first
exehpagsintd B s H%aon@pewaﬁgéoné%@y AR SpRONY; 1O fhéR/"%Ch the second
assed through the second adsorption heat g J
adyogptjon, hgata X diARgRTe(3P) STERYSST @2 tRpdemer 14 e[ 751 dsprption. heat

neration actio r the first

exipoernyBTbis Thag-opsange qaiqngds ForaiSdly sSambid: | on

dice ﬁﬁw@%ﬁt&%e P theo AARLRGEGRIRY TR | Fethpyatdger air is
SUPPQI‘%”S B Oaﬁ%’% h%ﬁ(eé%%%eg Qe dgé’f'g%}”&s?%%?hfﬁ td 8/ indoor heat
xR RPR AN P SRR LB brioh Bk Behllens (31, 32) Then, the air
haPAE Palida Wl RO iRG b HE s exBUSREPLR PR hafnuously 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.

[0419] TIn 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 solencid valve (62) is closed. Under these conditions, refrigerant

discharged from the compressor (20) condenses while passing through the first adsorption
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heat exchanger (31) and the outdoor heat exchanger
(21) in this order, is reduced in pressure by the
not or - oper at ed expansi on val ve (40), evaporates in the
i ndoor heat exchanger (22), 128 sucked into and then
conpressed by the conpressor (20). In this case, the
flow of refrigerant into the second adsorption heat
heex eXehaggdr (332 )antl Shé uitdoof fhelty exdhangdr ©@8F amdhis Ar@&rQiigl reduced in
val ve (62). 104201 During the first node, the out door
prédstirenByithg rhateedptrert éxpamioeflval@e(40)! evapdrites iPUhedadoor heat
heat exchanger (21) is discharged to the outside
exaliangsp () cis Watked ihveartdohien abmpressadl B dtheolipeess1AQOY. In this case,
heat exchanger (22) is returned to the room In the
thé flost ofetSidgapintdnto the atcondcdtiamgeion (34l exchmiget (32 ik Shut off by the
desorbed fromthe adsorbent heated by refrigerant and
setdmel sblEndelsaive@2yoi sture is di scharged to the outside
at nosphere together with the air. In the second
[0424H or Puriog theefitst encelbathg entddd? hir Halvingr taken heat fiommesfrigerant in the
into contact wwth the adsorbent so that noisture in
outdver heatnexahangdes (2sis rdieetadgyd tdr ¢headstsidb erhosphhe whiderthe room air
air dehumdified by the second adsorption heat
coeled Hande rind@R )heatsexchangen €22 )tie retaeedaorthe @42 1In the firsieadsorption
second node, an adsorption action for the first
heaidksshanden (3 hembisaxe radrgenbed o Be pdsarbiers heatgd hp reftigenant and the
action for the second adsorption heat exchanger (32)
degeshedimaisivieyis disshargsil dedhe putsidecptmieephees: m@th@'bdet tils; air. In the
shown in Figure 36(B), the first sol enoid val ve L
Se%ldché@l@aoragﬁatteﬁéh@g@ro@a) kst 9981 @ir pengintEoyNtac wnth ¢ adsorbent
o ened. The refrlgerant di scharged fromthe
sl i1y the yrors éircis sdsorhed b Jé%pf‘a%%Pﬁ@mt Hihe yeem taffedehumidified
second rpti gn heat exchanger 2 and t he outdoor
YHE%%GC@%@ ﬁiﬂﬁg@wn@ﬂs eXCchanggy @%mr@l%um@s ortBIIROBY i n

[0%’&8?5?%%5@5&5% ﬁ'ﬁf@ééqrf%@%{ﬁéﬁgafﬁrx Ewc%aﬁ%sﬁ%%é%heaq axchanger
ed into and the? gppres . %eSSOé
(P 8 [58eRHFLOadien Iph cfSF‘c')‘W ’PP %treéﬁ angfk (§2) fgocurrently
i PRSI SRR S R Ifnea?fzifm HiefyStsqlenbid valve (61)
t. h h t f
s SRR o S B 980 P T AR, ERLRB e fris?afs%d from the
cogmp?esg r%l%g 8B%detn?f% R 3 B%Sr%n% g?s@ethg ﬁ\é@opld(aéi%]r% 1gn o ALY exchanger
{
SLERLIE e B 1 0L oS et b
m&tBFoﬁéﬁt@ﬁ té?cBLns?c% Uﬂ% (%ﬁ', %Rrﬁgo“?ategl it 4fte 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




the roomair is adsorbed by the adsorbent. The room
air dehumdified by the first adsorption heat
exchanger (31) is returned to the room In the second
adsorption heat exchanger ($2), noisture is desorbed
fromthe adsorbent heated by refrigerant and the
desorbed noisture is discharged to the outside
th@troBmaphierie dde@tdaly et hdsobtnai The Sod@4d8 Hehumidified by the first
<Hum di ficati on heating operation> The systenis
adstpavi Geatdelchitpet T8 Nisnedirhéd &t (HRNrdd@at InNBe BRESA Adddrption heat
is described wth reference to Figure 37. [04241
exEhtnigBO (32 e mdistied i i ideadrban flogatHengsofiRhahedd bizhefrigerant and the
four-way selector valve (50) is set to the first
dep@rbed moikturt hedisarded go e dubideminokplepetogtther wiParsdion
valve (40) is 10 appropriately controlled, the indoor
(0423t eKomadifledtion2ihtimespeesions a condenser and the
out door heat exchanger (21) serves as an evaporator.
Fur t Tiee syserhisrishavioe euring whe bbmidificationrlshtingl ©peqtiowns described
heat exchanger (31) serves as an evaporator and the
witeferena@ds igure 8N heat exchanger (32) is in
non-operating condition and a second node in which the
[0424 onBruringl ster lntmidifidatat heatmiganpgeatiof 3tk foer wes selsctanvalve (50) is
evaporator and the first adsorption heat 15 exchanger
se{ 34 )th¢ dirstn pesitierg ptbe a¢pienipgc oh dike inroraoeratep eapation valve (40) is
alternated. 104251 Furthernore, during the
appuapridichy centiadledhthet indeprolat akélemgero(2)corvesias & eondenser and the
supplied to the outdoor heat exchanger (21) and room
ougdoor hgatsenshingst] (210 serves iap do crvaperator ekwthenge first (egde nghich the
the first and second adsorption heat exchangers (31,
firgadsorpHien heatjgacheinget{31) segves ma o8 svanomteual thh seqond @dgorption heat
heat exchanger (22) is continuously supplied to the
exelpmgrivhi2) ds 20 noReoPSFAing FenAiiopanded) seenndugnde Bk whi¢hsthe second
adsorpti on heat exchanger (31) and the air having i
adsprpueny el BXRyBNER (32b SEES 38 By BYaPSrAtpreard dhe R garsorption heat

32) a alternately supplied to the. room [04261 In
ﬂXi(-lP?él)gFli {332 15 &e%—oaﬁaé%&sc?r@ttiwa&m@ﬁdwﬁe tse[df irst
orpti.on heat, exchanger. .(.31 and a regeneratjon . . .
lo‘gﬁi oRUHRFMPTFe dg%%ﬁ)&'@ag@?lﬁ% BrheIBEE OB, %%@grdoeé@f is supplied
oncur,rent|ly take | ace. During the, first. de, as
to GRG0 el et BT K20 PAR GOt Cpblic o' G2 oY g Bechanger

ond..sol enoi d, val ve

@y gRERRTRRAR toiEud SERMEIOT BE S iErfaplned. Then, the air having
pa?s,jﬁg g%r?){lglg g}ef iéxé:n%gﬁgte %x%g%%%??% i%%o tin%g{l]sq}? rs]ﬁpepﬁieid o t’[hlr]eeroom 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.

[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




reduced in pressure by the notor-operated expansion
val ve (40), evaporates while passing through the
out door heat exchanger (21) and the first adsorption
heat exchanger (31) in this q1zFgder, is sucked into and
then conpressed by the conpressor (20). In this case,
the flow of refrigerant into the second adsorption
rediead iepebangby thed@ptordpeattd «xbindioh vdlee 6489,0dveporates while passing
sol enoi d valve (62). [0427] During the first node, the
thieuglel deroudddor heaticRchangtrg@s pshdha firdt adsegptiondesaaetchhmeel 31) in this
out door heat exchanger (21) is discharged to the
ordutf Bisdekedtinopdahsan sdmpresskd 8y tioodonapresson €. €l thig chiee the flow of
i ndoor heat exchanger (22) is returned to the room In
refrigerahi histd theswemid adsorftéat heat chahgeger (32) js shitsdffirky the second
the roomair is adsorbed by the adsorbent and the heat
solehoillGvahag62pt i on produced during the adsorption is
taken by the refrigerant. The roomair dried by the
[042H st Dadsp tipt fish modat the>omhbwogeir Hasing rekaskdsidan tgeedrigayant in the
the outside atnosphere. In the second adsorption heat
outdooh egferxch@er (21)dmdaschariged ite ther etsitle whgspheres while the room air
absolute humdity cones into contact with the
heatdd dybbetindood heati etchanged € rib eetufned o tthrerads dngba firgtsdsorption
applied to the roomair. The roomair humdified by
heptexchangen (B ladsoispue imthk eaem aich adgpsbed I3pthejadsorbent and the heat of
returned to the room [0428] In the second node, a o
adpaspiereprodiens durinigohe fadsorptina fsitakan bjderplriggrankelie room air dried
exchanger (31) and an adsorption action for the
bydhe & 2densplion henh cnduneedhhisghvcharey to Bgcantydhaimpsphere. In the
take place. During the second node, as shown in Figure .
segppdmdsonpHan hpgtsaxcBaieen Y20, spamy air heving relativgly dey ahﬁfgute humidity
t he, second sal enoi d vgl ve (62) is opegec(ﬁl Under 't hese, )
CORSH NP Coptact widy 'fhp&é?(g gnt ap mcg%tﬁxgrc{jéqf ¢ %pﬁntt g adsorbent is applied

conpressor_ (20) candenses jnh the indpor heat exchapger )
to dpypom gr. Thectgbae ﬁ%r@%ﬂtp%twem@o H5PBIOB JERLTRaMEer (32) i

eﬁfJegnsi on valve (40), evaporates whil e passing
retipieg ([ HeR&Mout door  heat exchanger (21) and the second

OB el i Pe B i RanpPact BBy ot e T faipuigh neat exchanger
Pl fsbmsbratan o B sreahf syt peFefhenift () CBncurrenty
o s 8 AT S o SRR v
- L9108y AR D RO PR bl
dis%hﬁrgg@?ﬁom 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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heated by the indoor heat exchanger (22) is returned
to the room In the second adsorption heat exchanger
(32), noisture in the roomair is adsorbed by the
adsorbent and the heat of aqg®rption produced during
the adsorption is taken by the refrigerant. The room
air dried by the second adsorption heat exchanger
hea#d)byi the td®ehhey edcHagérN@2 PidtrsiuelRdab MsPbRY. & tHeeoddWisorption
first adsorption heat exchanger (31), roomair having
heaetahbvek Y32)pionhae linthe rboi 4 is\ads@BER By tHet Lls6dBhtasid the heat of
wi th the adsorbent and noi sture desorbed fromthe
adackpdvherdducad dpiilg gd ads@rplitie iy aREA By the rEREpefAANTIR foom air dried
hum dified by the first adsorption heat exchanger (31)
byi the seeindragesrption hbst exohdngef (323 @3 disshzrfidionda butktdeadtmosphere. In
the I nvention 10 Enbodi nent 16 of the present
thé five mtlsoptidrs hehe exctiabget. (3A)) redrn atrdndidy ehutivglydyetabedlurf humidity
t he present enbodi ment varies in the configuration of
corfes imtefcontgetrwint thei adsarbent(ab@ )mdistora desdrbed from the adsorbent is applied
condi ti oni ng system of Enbodi nent 15. [0431] As shown
toithe Fpqgurags T3S raom B0 humhifiedby it fisnttadeorpion hedt Xcharger (31) is
provided with a single conpressor (20), a single
repneglrio dpencamed expansi on val ve (40), a single four-way
15 selector valve (50) and two sol enoid val ves (61,
[0430]. rFoFEmbedimenh6 pbthe lgeention™><xircuit (10) is provided
with_a single outdoor heat exchanger (21), a single
i ndoEmbpdianeng 16 104 thapepreseap ynvenion iswdesemieady pimi ain comslitioning system
exchangers (31, 32). In this refrigerant circuit (10),
ofithe prserd sarbodieent varehimge copfigyragemst theuefigesant circuit (10) from
heat - sgurce si de heat exchanger and the indoor heat
the gl Kapdidonipe systesmal Embodimest I3nd second adsor ption
heat ex;?langers (31, _32) constitute 20 utilization ,
e A OWR dn A1igHEs 38 PAd Yuthrorsirigraant ahesrdhlkis provided with a
.t he indoor R t exchanger (22) and each of the .
singl 5PPIEsTPr i@e ae%ai%\ Qrsoespicd gupangiop vabier (g rdetingls four-way

selEioe e BN and by gelrop Yottes Goh g aReD i Fe L gant cireit (10) i
PriHiL gt sl s kel ssheine (T e ipop e eppheneer (22
bl G P8 SE re”at  FOcASSPRAGHL G b oo
e B e, e MR, B S BE cor b
exgltr}a%ngglg KZZH zagl%i tgé gﬂ%ﬂ%gd{ se&:é%% 'alds;(-)rx]ﬁté(%t &l e?cgﬁjan%ferst aﬁ, 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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connected to one end of the first adsorption heat
exchanger (31) and one end of the second adsorption
heat exchanger (32) via the notor-operated expansion
val ve (40). The other end ofi24he first adsorption
heat exchanger (31) and the other end of the second
adsor ption heat exchanger (32) are both connected to
cofftRing Bk ehof tHedRer addeptiog KehtARERMgt2R3)) ¥hPodd@dof the second
first solenoid valve (61) and the second sol enoi d
adv@biién hé&R kxcHaBgdig82) Wekhe mdideopérard eﬁﬁzﬂmﬁfn val (40N dbelother end
heat exchanger (22) is connected to the fourth port of
oftthefifso bdsovmiondeheetcbingey & Nand 369 othEOdBYf the eedoad hds@ytion heat
sel ector valve (50) swtches between a first position
exthanges (32) are bathawAntded-iogoricce@Byf the mbbahebhexdhanigdr (22) via the
and third ports comuni cate and the second and 10
firftosstenbidowrl ¥s(6d p indithiead andaottnai dseatan@2 p esipetctive]l. & he other end of
position shown in Figure 39) in which the first and
thé indobh hpardxshagem(2)ciateenasuted fvetheefoonhl partdoft thie rfdur-way selector
ports communi cate. [0434] - Operational Behavior The
vahier(5@ondi t i oni ng system of the present enbodi nent
performs a dehumdification cooling operation and a
(0433} dThe Catrivay bedetomunlop €50t svatches] bety@4d 3] first position (a position
<Dehum di fi cation cooling operation> The systemn s
shpyerh dny iFogurd 38) g whind dhe Husti ahidf thirdtpoots cvouhimepto ped gdie gagond and
is described wth reference to Figure 38. [0436]
fomith perds eavemyeinafaiadil fai seeeridopostisnl (e pgsivipashowomn Figyee 39) in which
four sel ector valve (50) is set to the first
the) Best @m%%urth lperts perpmugicete and shanseeond apskthivd partesgramynisate.
val v is_ _20 appropriately controlled, the
Oﬁﬁﬂdoo Pﬁ@%@mﬁﬁ%h%ﬁ@ér (21) serves as a condenser and
t he indoor heat. exchanger g%nserves as an
evapbh@at 8. cppfifigaing aSYqumst ofrothe imesiRt cmppdingent sperforms  a
on heat exchanger erves as an evaporator

dso [
deg lﬁ@t@geeﬂwm@ﬁma@ﬁ &1@ dlﬁs%malw@%?g PEIUGs |
operati condi ti.on and .a second node in which the
[O‘Egjongﬁ 1&5@3& Tl%rhc‘fpé’é‘g"@ﬁ‘@ﬂﬁ%er (32) in the second
C rc erve t and the 25 firs
a'dso b FOhS SRR HEAD] SO LR ) hog i Rerasigh 1 deseribed
re I% eat edly alternated. [0437] The air

ition
%I%Ft gt“'ﬁee irst node is the sane as that duri ng
dehu d|f|c

o ﬂira e TR b B i Tl bafoA e FG A Pgror vave (50

is Q&r {o et Pl%t %%gition, 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 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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second node is the sane as that during the second node
in the dehumdification cooling operation in
Enbodi nent 15. [04381 In the first node, an adsorption
action for the first adsorptipn heat exchanger (31)
and a regeneration action for the second adsorption
heat exchanger (32) concurTently take 5 place. During
seédid rthbdests thP6gme as 11 dWAng theMegoidem38é M thetddBumidifiéation cooling
sol enoid valve (61) is opened and the second sol enoi d
opekive ir{ Bboditneat ©5ed. Under these conditi ons,
refrigerant discharged fromthe conpressor (20)
[0438)delnsiis fikd nidie, avidiomtioh@atiorefte tenfist adsadprion ihsat exchanger (31)
reduced in pressure by the notor-operated expansion
anil al regenledddion aetia forahe secohd ladsappisen gt ekdhanggh(32 heoncurrently take
first adsorption heat exchanger (31) and the indoor
pldveaDueing hbe fiest rh@R) ak shévn $n Foguee 38(A), ithe vt lseknoidt walve (61) is
and then conpressed by the conpressor (20). In this
opemsieand the skt afiencidvalivg€é2nis clostd. Uhderabeservdnditions, refrigerant
adsor pti on heat exchanger (32) is shut off by the
dishemgad| freem Ithem odmipreasor 6206 2)ndehe4 3 1the routdver destoercthanger (21), is
node, a regeneration action for the first adsorption
reduzad rerchamg by the Bdloraperated axgsmriqt vave 648, onpdrates tiiele passing
second adsorption heat exchanger é32) concurrently 15
throngle ths! farsleadsDption desthexchbagon B lipoe theandeirdwat éxshaiggn () in this
38(B), the first solenoid valve (61) is closed and the
ordescisrticksd) integind then eamyreszpd by thypeamentessonthd. Innbig gase, the flow of
conditions, refrigerant di scharged fromthe
reigigprsnt srigr the Zoyondh adwaption heatt trehangen d32) Ieshut off by the second
exchanger (21), is reduced in pressure by the
soleppidrvabisdPak ed expansi on val ve (40), evaporates while
assing. through the second adsorption heat_ exchanger

(0339} Larfhe serond merstsy a resencialiem st for %ﬁliShadzerHUﬁnéwat exchanger
(3@2@%%:%@%P?[%Jl§g%%tlélg%qr ggea%)g r;,l gq%gnpfgr}e ﬁgﬁ%%ggﬁlanger (32) concurrently
e o I
s B w&ﬁﬁété?%% B {end e P L APEdh L @hgitgntyefigeran
08 SRRt AL TR, hTOBSEIER il ov.
recglegg %%%}ssugg’ %%) tl(lje{'l Jrrr]ll 0t Qr%‘aed eé@gnsrlmt} \ghlv% gtlﬂﬁ evag%ra{n a Utlile passing

E}% }]k%ugec% ﬁf%ggﬁ%%%g\t DR 2k ?32)%%%9 Hfoy MR l'la%‘éer (22) in

€ T00
thls order, 1s 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).

[0440] Furthermore, during the dehumidification cooling operation, the room air cooled
by the indoor heat exchanger (22) is supplied to the room while the room 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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[0441] <Hum dification heating operation> The system s
behavi or during the humdification heating operation
is described with reference to Figure 39. [0442]
During the humi dification heapgng operation, the
four-way selector valve (50) is 5 set to the second
position, the opening of the notor-operated expansion

[044d v e <[ diffiSaticitida8Rg bdrglioh>control I ed, the indoor
heat exchanger (22) serves as a condenser and the
out dobe shaeh’ eheHaaivg luring the SQMVES cafondReaMaRPertioh -is described
Further, a first node in which the first adsorption

witle etfereneharRigire 381) serves as a condenser and the
second adsorption heat exchanger (32) is in

[04422]- oPeriag itigherdidifidation hamthgaopeeaivnd theofdar-ivay sbliectr ViiRe (50) is
second 10 adsorption heat exchanger (32) in the second

setitor chd tecohd)positione sheaspanigo bfl élies atot@nspetdhel txkpakion valve (40) is
adsorption heat exchanger (31) is in non-operating

appoapdiatel o nostr@lede freaineddbry hedt teacinaiped (22) [ 8448 ]as Theomichser and the
flow during the first node is the sane as that during

outdver fhieats¢xchramper (A1)t deeveshusndndévfapomtdro Ruttleas & fiyst mode in which the
operation in Enbodi nent 15. Further, the air flow

firgiugdsarptioh dicatsecbaremtdlo seoves heasandenas andate denondgdsdrption heat
second node in the humdification heating 15

exghangar (3N is ninHrdvecfierating  d@ditjodd4and]) a |sacaridembile sh wivcke the second
a regeneration action for the first adsorption heat

adsorphembeat ex¢lgnger{A3d) iarthasksondeirant @2) sasvesfaga cohdenser and the first
second adsorption_heat exchanger (32) concurrently

adsqrrbophe exclpnger{d1x inén non-sperafingecondyiontaewepeatedty gliemated.
39(A), the first_ solenoid valve (61) is opened and

(0443 sEhe i flopi dnbedhe firs enqdsy thegsaplegs dept duripe thetfisismode in the
condi tions, refrigerant 20 discharged fromthe . )

hugy é%%?lefﬁms) opalih & Enplpadiraens a k% i Fgythenr Bgghir thaav during the
%g%?or heat exchanger (22) and the first adsorpti.on, i

SerRag Mage: i Higetanesas) Mo dpHng thsr srepud mode ol fhe Juppification heating

orRo58 hEablyiie, JRLor Loper aLed expanet on valve (40).
RN R G E T A——
PR SERRIRY SUpLAg, 5RO s el P boeureny
QSRS RSP Rl S Bk i e o i
opglgénd.chﬁ @%he{;/&%zgﬁgn%riw vARE %ﬁt i %Tosgg.aﬁngé’ctﬁgsg %gld{ti%%g, 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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take place. During the second node, as shown in Figure
39(B), the first solenoid valve (61) is closed and
t he second sol enoid val ve (62) is opened. The
refrigerant discharged from4pg conpressor (20)
condenses whil e passing through the indoor heat
exchanger (22) and the second adsorption heat
talexsh@n DRking 32) sebshd Mbde, @k sifywn inSFig@d BOERY, the MEEHEHOR] valve (61)
by the 5 notor-operated expansion val ve (40),

is elvaguloamalttRs sédond belemuit dalee (6B3dE oponed angaefr(gdignt dissharged from the
sucked into and then conpressed by the conpressor

cofripBdssorl (20¥ borslenss ayvhitehygasfihgthrofigh thefindgetant edchaneet (22) and the
first adsorption heat exchanger (31) is shut off by

setdnd fdgosptiomohem oexdhangek (B2) 6 )this[ Orlld6 ] is Fedtidedr in guessmg by the
the hum dification heating operation, the roomair

mdteadpatatey exhansidnOvalne (40), begtoratescimathgerutddd2 )helts exchanger (21), is
supplied to the roomwhile the roomair humdified by

sucked infté raptl thels aoptpresseddxt thexaimaprgssor (3@) Iduthisngasehehe flow of
first node and the roomair humdified by the second

refrigepnpintorthd fiatt adsorptiony deat(S2hamger () is sbutseff drydthediret solenoid
are alternately supplied to the room [0447] -

vapef(étt s of Enbodi ment 16 15 According to the present
enbodi nent, the sane effects as obtained in the above

{04zt o dF writher, dwringathe bamidbifigatisadhealiggiapjratianigeroom air heated by the

. enbodi ments>> The air conditioning systems of the

Inggep hsatcinsbaigse R 1frayPrigd do thyerdosl wWhilf tlep room air humidified by the
configurations. 20 [0449] - First Mdification In the

firgtj gdseiptan hp@mxabpngys (domdsringthsdfirshmade and ge ropaviir hpmidified by
Figures 40 and 41, a notor-operated expansion val ve )

the g99n¢adsoRI0P e Gehangst (12 duripg thefecelgnedasry ajtgpately supplied
&4?{) and the solenoid valve (60). In the refrigerant

o ZereeM  (10), the notor-operated expansion valve (80)

(044" Bt PO RBdmeno b e changer (30)  [0450] As
2R e s A BB R Lo i i e aore

Ih?er%%%ggacgn%ggggﬂ%%r and the indoor heat exchanger

[0448] <<Other embodiments>>

The air conditioning systems of the above embodiments may have the following
configurations.

[0449] - First Modification —

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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serves as an evaporator. Further, the adsorption heat
exchanger (30) switches between a position serving as
an evaporator and a position serving as a condenser by
controlling the openings of 1{pBe two not or - oper at ed
expansi on val ves (40, 80). [0451] If the refrigerant
is slightly reduced in pressure by the notor-operated

seBEp AR S Vap&ratbdl F@tHeBOthe WASRPtid Bedt AehdneeN B0 Rtitch&ebetween a
adsor ption heat exchanger (30) and the indoor heat

pogKiohangeg 422 ewtipBras@ andNOpRYIBRVRPAMA LS h Tonddh€er by controlling the
refrigerant evaporation tenperature in the indoor

opkfiaks 6RhBaRg alotdr2ePerited &@ankion PelvkOWOr 8o)han that in
t he adsorption heat exchanger (30). Thus, the bal ance

[0#51]comtthe kdfEgderbat WBREEhthhedassduntprabuleeédtthé akdsr-dperated expansion
refrigerant in the 1ndoor heat exchanger (22) and the

vahna(80) umfer feadontialoan tay thealdsdrgRo@héat eRcHahgera 8 Darfd the thdoor heat
10 heat exchanger (30). On the other hand, if the

excledngeg @23 rre barvingi ey hivayormeely aled rdfriggramssaperatiyn tdygerature in the
not or - oper at ed expansi on val ve (40) under the

indmmdiehi exvhabdrat(22)hs seutcdbo lowsrahan ehat bratigeads¢@tipn drdt exchanger
t he adsorption heat exchanger (30) are serving as

(38pAten ke balandeds corgfollied deiaven doncenshbf bent takep dyatfiigerant in the
in the adsorption heat exchanger (30) is set to be

indepreheat ¢nehangeat22)randitbe eodotoof eahtakex banfyigeranp i) the adsorption
Thus, the balance is controlled between 15 the anount

heat exehanger (0a0n thaytherhand gdibarefiigeratias gightiygeduredn pressure by
exchanger (21) and the anpbunt of heat rel eased by

the gnetpyeperated | exprpon debiepf40o nutdentthe xehditigey thaothe outdoor heat
[ 0452] As described above, during the dehum dification

exghasIErh §2 o prndathie cadsonphign dieat cxchangari ) 8t s§ryingnesofondensers, the

his nodification can control the anpbunt of heat taken

re werqnéﬁpnﬁ@ﬁf&we iemperiirada c?h%)taﬂ%ﬂﬁp%be?’éﬁ@ﬁ%@éf (B0 set to be

ser as an evaporator and the amount 20 of  heat

O‘tvstk %W Helfe oytdegnhest gxehgaesridbod hpe dhe kalaeg dyeqntioflog between
servin aporator, and _can control the anount

thg, Gmpunt of EF E&ngyg¥ éfrf?l.garépfam ahenowtﬁeora]a%%regs?}raaamh@aw and the
exchapger ser.vin as a condenser an unt

ot Gl kLl B eE ng U aEOIOR e Bt 3?1‘ @ﬁﬁ

han 1 serV|n nden Ther
10 cr A ripre et aba, Reha B @3&%% Shiintpgeration. the air
a t ba a e betmeen co9 n
cog%omn f}lrsgeg’(i gh ﬁlésaéré% gmeﬂSCB@ar‘fOWe nalélagl%[ géﬁa{] Qaken by
f Satl
BB U sk P oot grob] e M e Bh0r s nd the amour
of?zgﬁt)tg]?en %frg%e[?ﬂﬁ nri% 1%5](90rth|3§t &l&l& % (ﬁ? %rv%cﬂaa%ge%raporator and
ser

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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evaporator. Further, the adsorption heat exchanger
(30) switches between a state serving as an
evaporator and a state serving as a condenser by
controlling the openings of tpe two notor-operated
expansi on val ves (40, 80). [0454] If the refrigerant
is slightly reduced in pressure by the notor-operated
evepdrans.i [theR thaddserptidA heatestCliankBe(30p BwlitéHeo Betviddata stdd@serving as
adsorption heat exchanger (30) and the outdoor heat
anegsapenage rand 2l jtarreragyf s AGoaderBvAPP cahtedBng tHCopenings of the two
refrigerant evaporation tenperature in the outdoor
méteabpaaet @rpmisionh)ves $40580).t 0 be | ower than that in
the adsorption heat exchanger (30). Thus, the bal ance
[0434] c oIt the kdfeideratt ing B ghtiyhe dasadun tprafurb égtthé aloedr-dperated expansion
refrigerant in the outdoor heat exchanger (21) and the
vadren4) uoflerhibatcondikens tipt tef adsgtianthediOexichangee (30) and the outdoor
adsor pti on heat exchanger (30). On the other hand, if
hetthexchatiger §2b)em¢ sérsingl dsgiviporators dheceetrigenaip reeapmateorbgemperature in
t he not or - operated expansi on val ve (80) under the
the gmitoor drest eheltangerh@1) e et thdwt loaver thay ehat( 22)heaadborption heat
t he adsorption heat exchanger (30) are serving as
exclangen $¥D)s Thus ethe dfatange ingontodedebg weero thet empentaofibeat taken by
in the adsorption heat exchanger (30) 1is set to be
refrigreant iththe aukdoor heattewehangern@d) hedtheesnatvah gEheat 2aken by refrigerant
Thus, the balance is 15 controll ed between the anount
inghe wdsarpiien deajexxchygnger(30)génatie othen hand, rfi g refidgerant is slightly
exchanger (22) and the anount of heat rel eased by
reqdusced jiy @Fessrre by the moierseperstsdoexnansion srlyR dBeundesthe. conditions that
[ 0455] As described _above, during the humdification
ﬂ’%é‘ﬁiqoﬁd’%‘pﬁ%’ﬁl&?ﬁ (2Rhendithe adsomptian bedt rychapgee@Wrare serving as
this nodification can caontrol the anpunt_ of heat
copdinserselge Eﬁrlgﬁr@m@éﬁ%ﬁwom feminsEatargdp tha ﬁ‘déﬂmﬁléﬂtheat exchanger (30)

. exchan 30 rving. as condenser and the
18 gt Ebb%e]zré?f’“% o ipthe éP‘?‘?OéetfeéhFx?l??ngﬁerﬁdggPs Fibg balance s

coﬁﬁ@?%ﬁﬁW?%%e ﬁ%@%ﬁi X asl&@éﬁlpﬁéﬁ?}ie% eéeﬁ:%{] Sﬁ tl%eﬁigdggr teat exchanger
CEEAPS pBP ol e a”ﬂ?ee/r DRy Sfop e e (0

ok s, B mgn@z;ceﬁ {LSGRE bon, e o
cogg?i\%gtnl o.ﬁ) g-x %%ﬁlt e@ogltﬁcgt%ns Crl'E:IP %lo}éfr h'eoaﬂh%unt %tb I?lleafr’[l eﬁeased by

g capaci and T cat
BRBL AR IR TR B AR o
heﬁthl%m’Aséd’]b)F k&ﬂé&%ntélia ROhdd3: héa%%xchanger (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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two auxiliary notor-operated expansion valves (81, 82)
may be additionally provided in the refrigerant
circuit (10). In the refrigerant circuit (10), the
first auxiliary notor-operatggp expansi on val ve (81)
I's placed between the first port of the second
four-way selector valve (52) and the outdoor heat

tv%ﬁﬁ}éﬂ;ﬂ?rm&tgﬂ-b{»erﬂé& ei?ﬁ_@ﬁ‘ﬁl Pdds| (82 82 YBb P be GEEHROSY provided in
expansion 5 valve (82) is placed between the secon

the @&ftrigBfant Hiecuste@ 0N dn liRUefiViRYans elr@Gt A0) MBE Yiest GBliaryantor-operated
t he igﬁ{joor rﬁlzf\(t gxchange},@(ZZ). [OgS ] As shown in.

eXpagsiog vaiZe (SIUNis PRcddBeraediime dirfti poat dfafe Se0hd Rgir-way selector valve
operation, the outdoor heat exchanger (21) serves as
(2) aad drnstdoc Meatt diehipdd@1) NERL seesechangliry (Zotpr-ossited sxpansion

as an evaporator. Further, in the refrigerant circuit

vdl10]82)ds fpldced beweten ithe wtoad ppRef1tBe kédontt faglswrpkeletior valve (52)
heat exchanger (31) serves as a condenser and the

ametho idloat ket ptéhangdrg22). exchanger (32) serves as an
evaporator and a second node in which the second

[0d83or pis showhémtFigmehddigduring3te denwedifestian coolilensperation, the
and the first adsorption heat exchanger (31) serves

owtdo@nhaay apdraapar (24) eervep eatredindemsket end alie thdodh bedti grahanger (22)
shows the conditions in the first node. 15 [0458] For :

seeweagsl ag, eviapotatve. Fedfthiargierthetefrigershi gihauity(10% duiestiniode in which th
pressure by the second auxiliary notor-operated

fizsy pdoosptom heat vxcha8Rr (Bhderves lae acondénseoasl thhatcandeadsorption heat
second adsorption heat exchanger (32) and the indoor '

exvbangesxFhaages af 22 pvapomigandiargcern] medapowhich the secped adsorption
refrigerant evaporation tenperature in the indoor heat

hesk ehelipgeer (322)seives as @t candenser padwdlre {iFtmdsaration heathrxchanger (31)
second adsorption heat exchanger (32). Al so under the .

SEPYRSCASTA eYappRetariaae rensatedlyy alternadso Theifigire, shrvsethe sqngidipns in the
(31) is serving as an evaporator instead of the

fisb®9H8 adsor ption heat exchanger (32), if the
refrigerant is slightly reduced in pressure by th

[0daBlondonFxpmpler yt Hist fﬁfn%@"rtawse%klgéslbaﬁ%qcsa 1§ G U{esgy the second
the refrigerant . evaporation t erature in the indoor

iy eiRARBERIeco SPASIOB eYalYe (B BT thensandiiips (P4 the second

o3RRS RS0 b b SEDRINER, e SRS e o
BRBRET.one reEpb e onaRiich e RbaBRa TRttt Fshaner (22) i
s I e e o) B o R ik esh b TCRRARO under the
corn%gtfoing T Hhe Igilg’s%‘ adsorption heat exchanger (31) is serving as an evaporator instead
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 outdeor heat exchanger

(21) and the first adsorption heat exchanger (31) are serving as condensers, the refrigerant
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condensation tenperature in the first adsorption heat
exchanger (31) is set to be lower than that in the
out door heat exchanger (21). Al so under the conditions
that the second adsorption Hg8at exchanger (32) is
serving as a condenser instead of the first adsorption
heat exchanger (31), if the refrigerant is slightly
con@ehsaRsh febhpRf A% W ehelfitst AW odptibs he@lbxthdn@ty(38) is set to be lower than
not or - oper at ed expansi on valve (81), the refrigerant
theo irdens atitdedr theapexdaiatg® (21).t hdso w8&aNtheactsditivns othat the second
heat exchanger (32) is set to be lower than that in
adsbption helnekclim@gtr (32XBhanviter as(a2dondeh R4 hieadof thedirkthsorption heat
dehum dification cooling operation, if the refrigerant
exeliaper a31)pnf thcergpggartntr @ sslightly redwdd dnppressarenbatthe first auxiliary
exchanger (31, 32) and the indoor heat exchanger (22)
mdOropéhted eexpansiomsvabwea Bl atler sefapaastetoridendsdive temperature in the
different values in the above manner, each of the
secaomiladsermfonhiesat eketiamperbiB2) éf setger nlovwan thive det ipahe outdoor heat
exchangers can be controlled. Further, if the
exchingeg@lant condensation tenperatures in the
adsor pti on heat exchanger (30) and the outdoor heat
[0d6@]h a Ryeing (th¢ )debomidi§ eativhngpodis g cepredaivae ik ther eefggerantoevaporation
have different values in the above manner, each of
temiperabireruimt the edsonpinn hregt exbenizeapy31,S2) agd therindgar hepleaxehanger (22)
heat 15 exchangers can be controlled. Therefore, in
bath gering asorvabetrtens g ssy &t kaviectiffetent vahuel ini thaebeye, mapngs, cach of
bal ance between cooling capacity and dehum dification
the amaunts pf beat taken dhaplyigaran] m4Base haat exsbanecistapibg gpetralled. Further,
during the hum dification heating gperation, the
if .thffd’esémgerm @pn@z@ﬁwﬁg@mpe@ye%@r%gdwta%kﬁ@a exaepee{d0) and the
the ut door heat_exchanger (21) serves as
gweﬁtt%sc hanggr (g both 3¢TyiRg ap é?l?degéerrame ¢t F%laﬂwe differpnt values in

rst node in ich the fir p n heat.
theéﬂ%g’éqmelsﬁ%%“} PROURLS, sﬁéié aa?fh%f' igeEf n these heat
sServes as an

xR e alfece dBHALCHo 48 T o gy his modificaon
thsﬁ?:lg{l‘%t 0 S BRPR R AR el RSB0

9, SR8 B B G PRI, %@%@é&%ﬁggp@%@n
H B A LS AN g o

ev%égr%ﬂ)?l he?l ?he r%# ?A}ﬁi gﬁc%pﬁgg%nﬁég#ggi 1&1t ttlneefdrst adsorption

cond sor’p €xc out

hé%g?’%ﬁhgé‘%;ﬁgﬁe{er&%% a%%d%%%%’ 51'119 h% eSé’xRP%&tp%ﬁ efrith&changer (32)

evaporati on era ure e out

sePR2hs 8X COARIADr Aifild sdeBnd flodt S BRidhANE Eechad 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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than that in the second adsorption heat exchanger
(32). Also under the conditions that the first
adsor ption heat exchanger (31) is serving as an
evaporator instead of the sed@ad adsorption heat
exchanger (32), if the refrigerant is slightly reduced
in pressure by the first auxiliary notor-operated
thex fangi e s%@dﬂd@ad(s&%)ion hbg oxelidnoger3ant ABY apdéraht @onditions that the
tenperature in 5 the outdoor heat exchanger (21) is
firsebddopptivd heweskchdngsr (319tisisBriifie af iahSévapomarpihstoml bealte second
exchanger (31). [0463] Furthernore, if the refrigerant
adssrpsibh §bdtlexchismngec@d),iifithp reBigemeat Byliphdy seacslin pressure by the first
auxi liary notor-operated expansion val ve (82) under
auxlary andortdperaed batantiba vialvd q81), teatefrigetaitaavgporaii@P)emperature in
and the first adsorption heat exchanger (31) are
the eutdoog hast ©chalers €28, is tshietolBe teefarithar dmt ic oimd frs¢ atiscoption heat
tenperature in the first adsorption heat exchanger
excBdnger 813et to be lower than that in the indoor heat
exchanger (22). Also under the conditions that the
[046Xondurtbaisergt if dhe efaigemmt hangehtly 82uced i gressurg s tlee second
condenser instead of the first adsorption heat
avgisima mapder-¢B1ited iekpankionretve ($8) amter degionditiohy thag dhe idoor heat
in pressure by the second auxiliary notor-operated
exehangss (29 apd theefigsg2dsorptiva heaf exjchenrgen (3 Drnel 841y g as ifondensers, the
temperature in the 15 second adsorption heat exchanger
refrgzeyant sordensatipndemperaite inthe firsh adsdrptierhkest medengdidat) is set to be
exchanger (22). [0464] During the hum dification
lowenthan thap peibgtindaer hegt exehangert(22)y dspunden hgesrnditipphthat the second

eratures in the adsorption heat exchanger

t enp ger (31, 32) .
adawan’ﬁtﬂﬁ degticaehangaidde) §,seTaHRsa qpdsnsepiistead 8f tiefigstagsorption heat
condensgers. are set to have di fferent, values .in_the "
exg rkﬁnéﬁ, C SREICBI {3 EBY dRGISRE 41 SRR DY, WeSsea auxiliary
by refrigerant .in t esE ge t exchangers d<:an be .
meBFPPYRIqeKRnTiPRerIve. (§2)1 e FRresTgty SoRIeRTIgB  mpgHture in the
tenperatures, in the ads t.ion heat .exchanger (30), an
sem{gio adsorahies, htﬁaé gﬁc@pgﬁra (s (SET:L}O gstlﬁngé%}?%ntéatagl )the m%oor heat

exehla or@ rs are set to have different values in the
s %&g ner, each of the amounts of heat taken by

refrigerant. . in th eat xchanger s be ... .
BN BFEFRR e B 2SR nenfR SBRABGR P otearp, appeensaton

telglgellaﬁ.jr%s fiﬂﬂé %ﬁ%ﬁs’cﬁl}o&ﬂ?ea‘[ %)?ch%ﬂ fr g%i i ;gn&’ %evﬁg&ﬁglﬁgtte égf.aganger (22)

pacity and I'fTcation ca can be” change

bl 4 ez Lol s 08 il Yo G20 Ip RS cach of the
arflointsltheat 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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two auxiliary notor-operated expansion valves (81, 82)

may be additionally provided in the refrigerant

circuit (10). In the refrigerant circuit (10), the

first auxiliary notor-operategas expansi on valve (81)

I's placed between the first port of the second

four-way selector valve (52) and the first adsorption
tvREAXi B MANBEDp &kl exphRicHeeANE @YX82) ARY be additionally provided in

not or - operated 5 expansi on valve (82) is placed

thb ey emnt SiLcusted 0))dn BRITefrHerdnb eir&8€A0Y the Bist Wa¥iliary motor-operated
sel ector valve (52) and the second adsorption heat

expyadian Y&lke S@l?)ls plaBdB6dtwosh BB ekt poit JitBlIERoAdH forlllivdyN@lector valve
the dehum di fication cooling operation, the outdoor

(Sbeahd eke fian gRikorpRdn hegr M hamr A3DP MU Needndmekili&® motor-operated
i ndoor heat exchanger (22) serves as an evaporator.

expdfidibe valve (8LNB pladetli lewednt the isecdnidt pdrfl 6) theasebbrids foul®Es selector
in which the 10 first adsorption heat exchanger (31)

vaber (52¥ ardbthe seamdadsepti@nkkat bechaggod2)adsor pti on heat
exchanger (32) serves as an evaporator and a second

[Odoele iAs wiuivah if dgwe cbh)ddathpothet deiumibidrbti@x ¢bélivge bperation, the
(32) serves as a condenser and the first adsorption

otdair et bacigager(@1) servey uea @adanerwap dieaindboaheat exchanger (22)
repeatedly alternated. The figure shows the conditions

seivestaien dviapsatompBiethet,5in[thd 6dtigérant @rantp(18), a first mede in which the
refrigerant is slightly reduced in pressure by the

firseadsotpticalheat exohgngen(3h)-sepes as edopdpueasiminthe ateoad (@) rption heat
under the conditions that the indoor heat exchanger

exchangen (iR sbryes exonelvapdsitnr pind arseteslt medainawiieh the3Ryorat adsorption
serving as evaporators, the refrigerant evaporation

heat apehieaser @2) sevbe 2s e ceondensas and theofirsh @dsorptiarh herg exchanger (31)
(32) is set to be lower than that in the indoor heat

SCEYES R fgetvaporalor aphirpeatedly alisruiadi dhe fizen showe the cgrdifipns in the
adsorption heat exchanger (31) is serving as an

firg{®PB%-at or i nstead of the second adsorption heat

xchanger (32), .if the refrigerant is slightly reduced
I“ﬁﬁﬂpr ESk gxamplg, it they xefrigerapys |slighly redyiced Jpgugsspegby the second
the refrigerant evaporation

TR o Speraied REPASiog EGIEEY g epUeah iy dhe indoor hea
e@ﬁ%#é@%&e% ge%gllgc? \é\%{ggtg]ho% ! {h %tg:‘hhxggeté Q?})If arx]’g E%rvin%eefastevaporators,
P Sl SRS SRl g o i
o SR 5 B SRR VB, S 6 R O By v s
ad§gr|i)¥1|01[1] %e?ﬂséxgl?a%%grn(%‘ﬂ 1Sé’se1t'vti1nexg alsBaAﬁ evaporator instead 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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refrigerant condensation tenperature in the outdoor
heat exchanger (21) is set to be lower than that in
the first adsorption heat exchanger (31). Under the
conditions that the second adgorption heat exchanger
(32) is serving as a condenser instead of the first
adsorption heat exchanger (31), if the refrigerant is
refidegditt eyndepditadeperaiues slthe duyddoh BeaesoRthgaidilh isdey tdbe lower
not or - oper at ed expansi on val ve (82), the refrigerant
thaw fehe its diel fxst AdOREIbAhebeechaidee (31QUUHGGIthd eadditions that the second
exchanger (21) is set to be lower than that in the
adsepting heal saclpingen(3DeitservixCirangeriefsa? jnstep 46k fIktadsgption heat
the dehum dification cooling operation, if the
exchingeg @ Bnif the apizatanois slighipacdiced 48 prevstidechy the second auxiliary
adsor pti on heat exchanger (31, 32) and the indoor heat
metocoperged ¢3ahsiod Ovabat (BXeths ngrigsranty apoicatabibs @mpem@ire in the
to have different values in the above manner, each of
outdmrdmauptchaofern@d) it skan teylovet thaethantn ithe sdvesd aHsaption heat
exchangers can be controlled. Further, if the
exchingeg@®2ant condensati on tenperatures in the
adsorption heat exchanger (30) and the outdoor heat
[0d6¥nabyeng (t¢ )debomidiSeationnepoding capedsiose ik ther eefg e¢rantoevaporation
have different values in the above manner, each of
temiperafresuint the efisonpiiom heet exehenizen 31, S2) and therindéar hehlessghanger (22)
heat 15 exchangers can be controlled. Therefore, in
bath gerying asorvaperewni Aig sttt baweatitfetens vatues i thaebeve, mannes, each of
bal ance between cooling capacity and dehum dification
the amgunts pf begh taken by aplgigarani B4hoE haat exkbangersrapibg gprireld. Further,
..auring the humdification heating operation, the

if thesgigers gpméeﬁéﬁmgtémpe@mre%@rtbg@wt@rbhﬁ@a exdanges{d0) and the
t@%ﬁgﬁ%t dOOfl heat exchanger (21) serves as an i lues ;
il phcu
the h&% r31I i S aé%"“é“SICBE 'ﬁss eaﬁ?fli ¥ HETigsEg n these heat
agsor ﬁ?ehezt £ ch nger &lg%? .Serves as an . . .
xgliaisleaen e shealfede TR 4B Te it gimdfioniie Selemyf this modification,
g R R et Rl PP by SR oy "S5 sbonsd
0370, RGO SH 0G5 4P P RS oA S, e imtor
he%%é!EB!n? er 'E%/Z):SE el sf 3 c':(g]%l%a%tr ahd Sélolugc{;')togﬂ ea{t%)qa{:a%g?rle(gl) serves as an

pressur € Secon auxi ' rary notor-oper

' l. . [ . .
R0 AR B D9 ST BB Oy e s
he?ﬁ%%cihge aﬁ@f’)esrer\;& Zdl a%oﬁd?@%ﬁ@th@%e@%ﬁpﬁgﬁgég ;})1re]a té}ghanger (32)

t ‘evaporation erature |

seALS A5 B EPADRRAL arfXERRBIP oS 2 whithSRE sekdRd adsorption heat exchanger

(32) serves as a condenser and the first adsorption heat exchanger (31) serves as an
gvaporator 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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to be lower than that in the outdoor heat exchanger
(21). Under the conditions that the first adsorption
heat exchanger (31) is serving as an evaporat or
i nstead of the second adsorptii3gn heat exchanger (32),
if the refrigerant is slightly reduced in pressure by
the first auxiliary notor-operated expansion val ve
to(BB Ipwert then tiet [d B bafooL NP exdiah gt (2ETRRAaL ME Qohditibikethat the first
first 5 adsorption heat exchanger (31) is set to be
adsonpeion hbarxtiaged (31} ReeBUt LN dvapdra®) Gixddag &f the(s8¢dnd adsorption
[0472] Furthernore, if the refrigerant is slightly
heaeeohangear 3Py, eSthel refrigyrahh® slightdy redluséd indprgssure by the first auxiliary
not or - oper at ed expansi on val ve (81) under the
mondbtmedsexphstion have (8B tirdetdRiim rRviEaitioreeaipeng@e in the first
(31) and the indoor heat exchanger (22) are serving as
adsamptien deutsexchinged (B1) éf sétgerbarivweohde nisatin oie outdoor heat exchanger
tenperature in the indoor heat exchanger (22) is set
(21p be lower than that in the first adsorption heat
exchanger (31). Under the conditions that the second
[0dR]or prutlhermives if thx céfagerant i§ 3Rhtlysredwrediingreasura by the first auxiliary
condenser instead of the first adsorption heat
metochaerged pajsion falvhd8hetmdegshamnonditons ihghtheyfirseddeeption heat
in pressure by the second auxiliar not or - oper at ed
exehyeeasi(@h) wadl vibe (i8dyor heas ¢>e:hmugyeréﬂ) ago redensmtas ogondensers, the
tenperature in the 15 indoor heat exchanger (22) is
refigerany cpeddansation temapratiain the indeorsheebexrhanizas(B2) isrset to be lower
heat _exchanger (32). [0473] During the hum dification
thmeﬁtat Hyths Jepleadserption thegtexchasteer (D andes dhel m@a@qr@ﬁhat the second
nPeratures in the adsorption heat exchanger
Pratiom Begt cyehangerddR) s semitigisa qopdgnsepigsisad ef th@rfgstﬁésorptmn heat
conden s.are set to have different values in_the
exa}gw& Rt drthe acfrigersnt ihBichtly ApdieRe 40 GresHEatby, beagsud auxiliary

refrigerant .in t es eat e changers can be
me%ﬁp%rﬁie dexp@a%l%éfra 5%2'? ‘gf?rﬁfgr %.cmdewgaartsmpmture in the

i T HOBPEHCER) o SRay %'l‘?‘gar?ﬁ%tﬁ S PRrigedad hasiiption heat

exel\éa or&ggrs are set to have different values in the
& 36&8 ner, each of the anmpbunts of heat taken by

h be .. - .
[0!‘ I’J tr O%F‘l%gtth?‘ﬂ-é ﬁ]ﬁ’ecélp grra hle?tﬁr)égc 8%? E %a{lllgnﬁ%#ég%%_t (é(mdensatlon
teﬁ’léextapur s 1"3% e s%ﬁg%t{ %:J}egt 2x|50(})1%1;]g%r Eﬁc I%?; a%cgﬁxte\ég ogotﬁhegtteaﬁgganger (22)

bokP ée?ﬂm 6315 E%#{gﬁ]%:r@@r%l sEﬁt%aHakrg Hlffel“{ht t\rle;]]%e? thg %]c%%éﬁglﬂl'ep Qach of the

syste e auxiliary
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.

[0474] - Fourth Modification —

In the air conditioning system of Embodiment 12, a single auxiliary
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not or - oper at ed expansi on val ve may be additionally
provided in the refrigerant circuit (10). [0475] For
exanpl e, as shown in Figures 46 and 47, the single
auxiliary notor-operated expagsion valve (82) may be
pl aced between the suction side of the conpressor (20)
and 5 the first four-way selector valve (51) in the
mo®t-bpéetedndxpahdin vhlve 1dy bk QlldRiondisy pRoNded i FeOtéfierant circuit
46, during the dehum dification cooling operation, the
(10put door heat exchanger (21) serves as a condenser and
the i ndoor heat exchanger (22) serves as an
[04YSipoFai ewamphelrak RR¢wn i Fighees el and kTt eiatsinglé euKiliady ktor-operated
a first node in which the first adsorption heat
exprciangarve (8))mseby phcabbaweandensetiomside bh thesedopigssor (20) and
adsor ption heat 10 exchanger (32) serves as an
the Yiegp doatwory sehata vabedfl) imlaterefrigendrit chicdih@03.econd
adsorption heat exchanger (32) serves as a condenser
[0d7d t As fhiovst imdSprrptdéonduhmgt the xddhanddific{tdh) codergy eperation, the
as an evaporator are repeatedly alternated. The figure
outdronshenh exahenghirt @dhserives 8he cohderser amtithe nAdai7heat fexthemger (22)
refrigerant is slightly reduced in pressure by the
senMgR iak iaareyapartior.- lopthentiadhe idrigapatngrcoit (¥Q), adirs8@pde in which the
under the conditions that the second adsorption heat
firgiadsarpgien heagxchanpgr (o senvgoos alvendensscaindribe seqond jadsarption heat
serving as evaporators, the refrigerant evaporation
exchanger G320 servenas sneevaneiatnr ahe atseeondhaedsein witich thessegend adsorption
to be higher than that in the second adsorption heat
heat exrdinpest B3pyervey 8vapeddensethand: thedfitst adsorptiu heahexchanger (31)
first adsorption heat exchanger (31) is serving as_an
SCRiFH 36 PRIYRPIAYE SEdreppatedy altewated. dbe Hepre dewisdhe conditions in the
exchanger 20 (32), if the refrigerant is reduced in
ﬁ%ﬂ%@@%re by the auxiliary notor-operated expansion
evaporation tenperature in

logﬁévfﬁo‘gézréﬁﬁ%g&%nés%&&éigﬁ& fe 9 1n} grege by dhep@ gy apotor-operated
o e ! bR Bt g0 oo, sxctanger, (S o
b SR SSERDS e AR, o SRSLALUIEE LI i
FEHBRETE kBRSO BRI T e e
ORI, B! ST R FOAE AR P BBE s EFion b
ex‘é}‘éﬁ?@%}e Lﬁg %sg%r\ﬁég@ &%5}1 Q\Iapgltlxitosr ilqg%gai.dféfqﬁé ée%ﬂnd %crl]s%rpt%%!n%%te exchanger
(32), if the refrigerant is reduced in pressure by the auxiliary motor-operated expansion
valve (82), the refrigerant evaporation temperature 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 controllea.

Therefore, in the air conditioning system of this modification, the balance between cooling
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capacity and dehum dification capacity can be changed.
[0479] As shown in Figure 47, during the
hum di fi cati on heating operation, the indoor heat
exchanger (22) serves as a cdg@@enser and the outdoor
heat exchanger (21) serves as an evaporator. Further,
inthe refrigerant circuit (10), a first node in which
cabhdtyf dndsichadfilofi@itioaRafache @in Bxclivmag®r (31) serves as a
condenser and the second adsorption heat exchanger
[0439) Asehwes iAFigure dTapatmd he Hundddicagaohehting dpetation, the indoor
whi ch the second adsorption heat exchanger (32)
heaeexchangs (22)cervae s comiankset hwd fherostdoad heat pkelmngrg@l) serves as an
exchanger (31) serves as an evaporator are repeatedly
evapératonafether, Th éhef refrigeeans biomat (16 adtmdmbdoimswhinh theefirst adsorption
first node. [0480] If the refrigerant is slightly
heaaeenhenger {3 pr eseusras abgontirsenand thesseyorminddsorptipe hastezkchdger (32)
expansi on val ve (82) under the conditions that the
seous doen ehgatratex aitban greond fbjle amwhichehe sevond ddsudstoomplidabexchanger
heat exchanger (32) are serving as evaporators, the
(3Rphervgerant corsicapnrandi ta firhpdscaptione heat wichanggt 3br serves as an
heat exchanger (21) is set to be higher than that in
evaheratoe etargpeadery pli¢rortedeldie fignehshogesithg gmditions 4w therfareymode.
the conditions that the first adsorption heat
[048%Q)haHoibe re@igprans issdightln gedusediin pieapive Ay dhe ﬁlﬁ@h@radn@tpr -operated
t he second adsorption 15 heat exchanger 5932) i f
expaRs oy S (87 e o 0T 9 €58 e coYEaoh bl ching (21) and the
not or - oper at ed expansi on val ve (82), the refrigerant
segqnsh saArpHon thasheixahaneer | (A2} e GURiED oS ﬁé%aorfész@hath@ewefngeram
is set to bhe higher than that in the fir

ev(aa%r)am (egppoRSe Inahé AfeRsrhopbchatas 421D Lbsetithge tigher than that in
oL 285, S5 A O e o i i

sehon drae %éhaggere 1D ss e B P AR -
Rt A 3o e Lt SR g, i

Iled. . Ther ef 4
mERORR PREsitBalH e aeDorind ke nff"%ﬁ?r'ﬁ Blepigipre in the

f h f
m&é’oorrl%eea{ fegc ra%g{er tjeb; go{ g :ijlon igl erttﬁan %&a S Sfl'xtspﬁidsorpnon heal
30 b trolled. As I't, :
e,{gﬁg}ggpigﬁﬁanger (30) can be controlle a resu

ce between heating capacity and

[O%ﬂer nakﬁgt h%?hﬁﬁﬂﬁﬁ%a&%n?ﬁ&'tjpgur X %g)%d 1rf1[r9é181%h1%erant evaporation
tefii¥iabdr8d th HO LA RA 13:Ekhdfer (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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expansi on val ve (81) may be placed between the suction
side of the conpressor (20) and the second four-way
sel ector valve (52) in the refrigerant circuit (10).
If the refrigerant is slighti3dg reduced in pressure by
the auxiliary notor-operated expansion valve (81)
under the conditions that the indoor heat exchanger
expadsion $alS€(81)NBay0Ee placVBokat e, subfiéh kigé bff 48 &Mpressor (20) and
evaporation tenperature in one of the adsorption heat
thexedoad getirswiy delecidy) vaAled (820 n df @ftigetatdROtEt 010)] F thetefrigerant is
to be higher than that in the indoor heat exchanger
stigB2y redubd Meiressinfe Hyhle alixfidry gestaiNbpdrated bx@inbioy vard8Bdinder the
in pressure by the auxiliary notor-operated expansion
covditioas th{aB e indder hdahexchanghr i(RDNS seRadg hdren ovdpdend:, fieatefrigerant
exchanger (21) is serving as an evaporator, the
evapémiige teaferstuipior el aithe edpepidiihent ictclomgesf(31,h82) serving as an
adsor ption heat exchangers (31, 32) 10 serving as an
evep@pox at ect tb besleghdrahdrethat ghthe indanr Hehnexdhangdn&22). Further, if the
out door heat exchanger (21). [0483] - Fifth
refvhiranit catlightly réductdén picssucobilittel aomiliagy syosdreopendted expansion valve
Enbodi ment 12, two auxiliary notor-operated expansion
(8¥himdes tHeBdondBiv)s nheey theeowdistir theatreadchangpr () deskrving tahaen evaporator,
refrigerant circuit (10). [0484] As shown in Figure
the gefrigeranhevapefatiog éemperaivie imudrte ¢f1tby adsdmptidn heat exchangers (31, 32)
auxiliary 15 notor-operated expansion valve (81) is
sepiing avarbeaperatorihset $0,be higherghatethef intthecwideghessenchanger (21).
520) and the second four-way sel ector valve (52) and
(0838 seddfiiMadiidatiany not or - operated expansion val ve
(82)_is placed _bhetween the suction side of the
conpire@ofﬂr couditianing shdem af Embedimeninbd; @i apdliary vagtooperated
51). If the two auxiliary notor-operated expansi.on

exg’atr%sva(l‘sef (8582) mayeegdditionghaproyidsd i thaaefrigraph@rouit (10).
I 9580 St 1) R S B e 1 i
mﬁtgg ﬁé rate %&B@e%é%f\)z(q 6%3%13(%21 t{eh»ggeg&?g 518:?103};}?&({&% tEe compressor
SR8k SR e ARk o cpne
expﬁnsmncgaz%e &3?%1;5 pd%c:ézﬁ rﬁé}'\ren ].’Eaeﬁjél%ﬁ?? @%’iagg%%ltcgéllpg}essdr (h&) and the first
fo ng\‘;lvg F&?ﬁ&? Vzﬁ'}g] fgjgal?gﬁ,ocwg é\\égw\ére n%x{)t}g?{ ogsrélf gteéiaansmn valves (81, 82)
‘f? )éﬁai@l%h{ﬂ[}'r é%v\{&ed( §12)£}}e %Eréé e trc%;cr itgﬁbﬂ% ity arﬁ%x{n%t | 816 refrigerant

ENpEr a I'n one o adsorp gat” exc nger

evgﬁ&ratlglﬁgemp%%ﬂﬂﬁg% tﬂg 28s qﬁt gﬁ% r§ %}5» % be %ﬁ@tro be higher
an ‘P@&/Eﬂfléﬁl t a{ in th8 ofldGo AR Ecchi Ij%r %QHH&Q Kkt etxgﬁanger (22). -
P i

I rst aUXI I ary notor-operat
[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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expansi on valve (81) is set to be smaller than that of
t he second notor-operated expansion valve (82), the
refrigerant evaporation tenperature in the one
adsorption heat exchanger (3389 32) serving as an
evaporator is set to be higher than that in the indoor
heat exchanger (22). 5 [0486] Suppose next that the

exprisioval Vel ) exssh anbesm4l Rt xhansthawesf\thé gecand atdvtor-operated expansion
evaporator. If, in this case, the opening of the

valver 82), abix Irdaﬂr@éx)&nfmiapbra@lpﬁ rérh petamixe an theaomevalsyptibh heati S(changer
set to be larger than that of the second

() seniey & Adeveppansiiokct taby digh82)han tthee in éferindesrdrbt exchanger
evaporation tenperature in one of the adsorption heat

(28xchangers (31, 32) serving as an evaporator is set
to be lower than that in the outdoor heat exchanger

[0484]) . S@ppask eextahatrtbe yutddd@ tieht, exichartgee (24 dvserdag es an beaporator. If,
opening of the first auxiliary notor-operated

in¢hipaasi the opahng of 8f) firsi mxslery netdreorerstd expanfian valva(81) is set to
of the second notor-operated expansion valve (82), the

ber laf ger gbara that exfabo rsatdndnmpemrpeemtadr expansivheabige(82), the refrigerant
adsor ption heat exchanger (31, BZAw’erV|ng as an

evaperpoeratepperaiurcein ang dehé ﬁémthm t enehangerst(Ab 32) serving as an
outdoor heat exchanger (21). [0487] - Sixth

eVRPRIPIOF iagel émbe Ipsver thanithatan thecayndoariheni exghangst &) oPn heecontrary,
fifth nodification, as shown in Figure 50, a _third

if, An she abary casst be-opprina pbthe ity vsiliory marqr@pe%)d Fpansgon valve (81)
fourth auxiliary notor-operated expansion valve (84)

is pgYy th Be svmalier han that of $hs sesgnd nn@tﬁéop%rﬁwﬂgf‘é@amﬁmn valve (82), the

jrcuit (10), In the refrigerant circ t he
re%}ﬁer«aaﬂ amaoratwwe%%%% Hethgtong aéﬁ?fﬁﬂ%‘i g?ﬁt \%Fl%ﬁé‘g%fs@)l $%) serving

SR S I B Bl S SEBASSE
ofdf) ' 7 “%Fg@%cﬁh{saéﬁéeﬂ”i ﬁé °8?2?LZ?gSX§?32' o the

COTPLE RSl AP bR e o P30
BT V@é&?&éﬁ%ﬁ%ﬁl@ﬂfw Q*éifn%?ix%@a yregoropersed
exﬁolc:u?dsm dggvé gSJ)he [ % afir | R x%lv{cﬂ’a |1}1 tfl% ngn%grant Cir ullts(ll}) In the

catl ger condensa

re%%%‘% %frgﬁene gldt) Ehtet}ElrgguﬁﬂﬁrSrr IBH Q%BE}%%Ht ﬁ?g&&?ﬂg@&ée Qé‘iﬁ is placed
be?\% e dﬁ@%g?&ﬁg%@%rcoﬁ%ss&r 2?9&6%%%?%@& vay r?gle:ctor valve

exc anger pecific

G AbEth! bBYar %r—Bﬁ&E@H e&fﬁg&é}{‘%l‘?@ 48] Y€ plaB&) beSveen the

set to be larger than t
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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the fourth notor-operated expansion valve (84), the
refrigerant condensation tenperature in the
adsor pti on heat exchanger (31, 32) is set to be higher
than that in the outdoor heatl40exchanger (21) or the
i ndoor heat exchanger (22). On the contrary, if the
opening of the third auxiliary notor-operated
théicﬂﬂﬂﬁh)@[br%%ﬁé&d( &Phndisn 8lve (84)D eheSiaBlidetint tcbaderitdn Rinperature
the 5 fourth notor-operated expansion valve (84), the
inrtbé nd@estint heao agensgdi(dN IQiPedtad bedighivr thdwethat in the outdoor heat
adsor ption heat exchanger (31, 32) is set to be | ower
exchatpet () ornhé helootheln @kclu@atr (22X chanigecortialy, i0khet yening of the
i ndoor heat exchanger (22). [0489] In the air
third rdk iliapnimagprsopetassd etpantios vabdi (BB &t sevne bdwniatlgr tHae that of the
dehum dification cooling operation, if the
fonsh mger-apdrated rdpasamni valvd SE)ethatrefrggerdnt cohdensation temperature in
adsorption heat 10 exchanger (30) and the outdoor :
thbedsorpiiah heag exxchaibpr bk, 1323 és wétniyg s lovomndbars dras imrtlkee setdoor hea
to have different val ues, each of the anobunts of heat
exchirgas €d) bytheafiddogbeairchanget(@2r heat exchangers can
be controlled. Therefore, in the air conditioning
[04§%t ein dfe dihrendibatiifig systanoof this hedaieatinn, ddringethe dehumidification
rel eased by refrigerant in the refrigeration cycle and
cophing anpstationoff theergéingaranti evmdetsatipe tempeeprésoin Mwaadsorption heat
exchanger (30) can be controlled. As a result, the 15
exshangse 830 endilemowdenri hegt exoharger 2 Brivptly seryimgsfqoadensers are set to
capacity can be changed. [0490%1 Further, in the air,
haye sffereinyaluess gaghe sl gre apeutira heataglepsd, by friggaphia these heat
hum di fication heating operation, if the refrigerant .
eXSHHETIAR b6 SoRtEHsdr dhgipioze. imthersdr copditionpg sypementhis modification,
exchanger . (31, 32), and the i ndoor heat exchanger (22)
the GRHUER P heRj ralsased i rfugsrantaingt S S TRD S ef‘F‘ElréWt amount of

cel G g e HooBEE e P ORBHgD! St g GBIl As a reslt, the
I T

It d_hym di fi it b d., .
OF8H5TF ety screpreloren SRR Y 3P BRAGRERGR ayoe e
BUSEL SRR BBl R, AN s i e
adg&%ggl?th%?q%gc%%ﬁclr lt(%le,%ngér%et 6ii1q goq.ehea{ gfcrﬂ(a%%r’a(a?% le)oth serving as

refrigerant Circul

BBLCEORE 8130 SXCTLAR, YALXE - 80 b3 BRI oPBLICRsca
reﬁ'fgeﬁﬂﬁ’ gyl Yl@atleﬂhangers can be controlled. Therefore, in the 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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(62) and the indoor heat exchanger (22). [04921 As
shown in Figure 51, during the dehum dification
cool i ng operation, the outdoor heat exchanger (21)
serves as a condenser and thd4indoor heat exchanger
(22) serves as an evaporator. Further, in the
refrigerant circuit (10), a first node in which the 5
(6%) drgitthathflebPlidadBxdhgdder €Xphanger (31) serves as an
evaporator and the second adsorption heat exchanger
[049F) As dhdwhoir PREF@tI1IDveiRdiht | dshumidifisatiec osulingDdseration, the
in which the second adsorption heat exchanger (32)
oukdioy dRatexchangy POy sdrogs ang cohdenker siid d@sindedr logat Rrelanger (22)
exchanger (31) is in non-operating condition are
servepaabadvypahtoerfathed.in Therdftiguae <loing10)t heirst mode in which the
conditions in the first node. 10 104931 For exanpl e,
firktf adstuiptive heatgecleaner (815 bdrgdstds ynreeghorstdr amd fhe esend edbyrption heat
the notor-operated expansi on val ve (80) under the
exclmgiet (3%)sistihatontdperdtingseonddipar gtdi arsedvadt modx dinarvigeh the second
(31) and the indoor heat exchanger (22) are serving as
adeerpfion dteat sxchizhger (38) rseges ast areewqrorzion end tthergastasdsogption heat
in the indoor heat exchanger (22) is set to be |ower
exchenget () i5 i noreopéraigng eetsliiqr irorepeatedle rldtrastgér THeafigure shows
Al so under the conditions that the 15 second
the gerskiperison thedast medhanger (32) is serving as an
evaporator instead of the first adsorption heat
[0d9Hhakgerexgaple, iff thehgefregerdngeisantichily rreduredd in npressure by the
pressure by the notor-gperated expansion valve
m@ﬂ@éOp@ﬂkﬂg@é@mow@lm (8®) wntler dhgeonditipns hat th@eﬁﬁSh a%wtwn heat
heat exchanger ( % is set to be I ower than that in
exchangsbddhd 2addbf prdens Peshrexehanganged) areagrvingoay @Afgmfators the
ng the dehum dificatio 00l i oper ati on t he
regéef @V%ﬁﬂra@ﬁaﬁwaﬁt%ﬁ in dharcioat ‘%’é§?‘FlFﬁf’tgﬁ%(22) is set to be lower

S t@i?en B R & W%@a}ggrs@ap%fsabg}%g'r KoSngfics that the
sepall adRoraitce: Bt 1chigen B 5 S?Ia*?rée@gaﬂﬁnrﬁ%?fa&%ég%%af the first
£xchang

b d. .Theref
SRR @?ﬁ%nﬁ“’ ?r‘é%eeéﬁ@ B ol Rofeaup L ifapRitee by the
moto}-wﬁgrfq %%Hzlmg%n aa\heg Q?%ﬁ)%: aneg %gurgradﬁofrf t%]%fper%[']ure ghthe indoor

own 1 n
hegyé\'(chgnéeﬁg2¥5 ﬂ]s% g)'nﬁegiov?ei }E&?ng{él'rag %Sglgs e%r{é:lggd e#gg’? haeﬁtdexchanger

(ﬁfe out door heat exchanger (21) serves as an 142

[0494] 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
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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evaporator. Further, in the refrigerant circuit (10),
a first node in which the first adsorption heat
exchanger (31) serves as a condenser and the second
adsor pti on heat exchanger (3332is in non-operating
condition and a second node in which the second
adsorption heat exchanger (32) in the second circuit

evagathtos R B®r, as thi refpgems eircidnd 04, Aehirki hede MOSKIER tHediYst adsorption
heat 5 exchanger (31) is in non-operating condition

heat € chefea (3] Isyrvat fed o@ideser Ahetheisgeond adb@p8on hé¥® exchanger (32) is
conditions in the first node. [04961 For exanple, if

int fen-o@fratirge cantitiors agd i gédondrmdde éxl winclpries sacendbydsobygion heat
not or - oper at ed expansi on val ve (80) under the

excharget (32 & thhatcandeincmd O1P) stiwat asexednalager and 22 )firgtradsorption heat
the first adsorption heat exchanger (31) are serving

exabangen (BN Selis not-bpemtfg coelitort artGepentdity ah¢mated. The figure shows
tenperature in the first adsorption heat exchanger

th¢ 8dndifiensspthe firstmotlower than that in the indoor heat
exchanger (22). Also under the conditions that the

[042G]onHomdsempld, oif the atfrigecdranpesligidd) iteducedr v npresmure by the
condenser instead of the first adsorption heat

metechperged exp@kjon vdlve ) uofler hercanditioss it Yietihgoor heat exchanger
reduced in pressure by the notor-operated expansion

(29 handethe g0yt adsorptipr heat gackangerc@h aesarvinhas eandensgrsy the refrigerant
in the second adsorption heat 15 exchanger (32) is

cogdenspigorbisnipstasire i the fitfadspiption degt syelnangpie@il) isxsehtarkgdpwer than
(22). [04971 During the humdification heatln%1

th@ig@ﬂaﬁmé?pr hept exgbangst ﬂZ@e’u\lﬁﬂ undesilreerngditions that The second adsorption

negratures in the adsorption heat exchanger (31, 32)
eghekchpnger oy SHEAE 2 R CRBGRGEsT 1psisad ofhe Arss éﬁlwrmgmdseat exchanger
ongensers are setgh¥yha e glfferent val ues in the

@ )od éhqwﬁﬁfﬂéffrmlteléﬁl B UHESSUIST 3h 816t MPEroRsiiedpgxpansion

S A TR R i v

R liee e”{ﬁ oL Ry O AR ARl e OO A GETREEF A2 be

[0 g&ﬂg E’%Bﬂé Oég%lsﬁ %F‘t’rgat’gﬁgllﬁt Iof’%té" ‘%‘Bok}tea‘gn”t?gﬁeﬁ%rﬁt gondensation

telglggragzreﬁnqgé gc?ﬁ%fpt%\)ﬁnth%ata excﬁa anger Tﬁ;%?ﬂ gnf he %Or%]l Ot)exchAanger (22)
egﬁﬂf@g gglgdéeﬁe 9 gt'e%?ﬁtt()é‘%)vggq%‘e#n? lfueél gﬁécg Xﬁ)(ﬂ%ﬂ'{n%ﬂ&%@ éagch of the

anotin@ A }%atf Lgéla%g% by; ‘?%fggaﬁgﬁeﬁ{:l?%? ehe% %mlgér%&)%fg' Be controlled.

conpose e heaf ‘exchange
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 heat exchange el enent (90) is forned in the shape
of a slightly thick disc and is driven into rotation
around its central axis. Further, the heat exchange

el ement (90) is placed to p3agg a first air through
part thereof and pass a second air through the
remaining part, thereby allowing the first and second

T lieat bchaxeaadentiof) is \Wrifrdeqate s%?@dif a §ligh0S Otk BME bR is driven
the dehunidification cooling operati

intd @haticanmet@t U eerdtil doier Fattier, theMkat exoﬁmg@l dl@der@90NR placed to
first air to the heat exchange el emrent (90) and
pds®\W GiBART thtdligh parOtHEYyedif ran ks laSsesomp kireiroagh tthe remaining part,
second air to the heat exchange el enment (90) (see
thEiely bRowimg)the first ilbsehert aiexe kacigage hearavith {200 pbtheheat
exchange occurs between the first air (outdoor air)
[050@] t Deiring Ccihin ddehiumidifiostionatdglingoopdiation, Hdgli-tansgeraure bstdoor air
cool ed and the second air is heated. 10 The first air
(Gopiseahppied hetheeftst aix abalng teat legoianize (eXent 90)ethdt lowt-teenperature
out door heat exchanger (21). The second air heated by
robheaih @A) exsupplgkasethe vecund @G80 ths héadxasmngt elefrent (90) (see Figure
regeneration to one of the adsorption heat exchangers
53)3lh, the Bpatsechangg chmeat (9hdeatsecharige astime betwmed she fitshair (outdoor
first air is fed to the first adsorption heat
alé)@@ﬁah@mco(tdsal} (whom aiy soHbatfthe Btst mydecqudebandrhgggaend air is heated.
é and it is fed to the second adsorption heat
ltsamg eeoled by thivheahepahhegessdenendt (905 ietie the ewtdppyhaagexchanger
él‘ [0501] Duri ng the hum dification heating _
(24 dihgtseesnd ai kpateddiypsae healeschapprelgment (R) isifgd asp firiregeneration
as the first air to the heat exchange el enent (90). and
to| k- afdhp adserntion heat ersdangary G1g 3R) sqrgmgu:\gm qoeéerﬁr tlp@ther words,
second air to the heat exchange el enent { (se
the:ifyystr air syfed torthe Higst adsagptian beatngeh ev&eﬁé% ) g, thﬁefaﬁt mode (see
exchange occurs_hetween the first air roon1a|ri
Figpe ?s)eeeﬁn@ isyfefl ¢ Bigrsgeritd adsorption heatgrchangen (3¢ @urg}grthe second
he second air is heated. The first air
meg"o{:s %éB eat exchange el ement (90) is fed as air

t ne. of the adsor
08GHn e § %%E 500 O b BB SEDRh e (RA) s
i st fed to the co sSor t|on
Bl s R iﬁ@}&r 485 hon Brelsen £ omEP L0 b o ey utdoor air
fi, st adsaor
O RS BS e st e beg Sﬁ%}‘aﬁﬁ%‘i% “ieaEof ? E*%@ 4).In the
he§l4é)?%\)ah C%elgltéq (‘g%fl e%tr&cg(%ﬁan(gﬁgj)%cgrg wqeen ttfle BE ?ta%g{og%n air} and the
seggrgf ?1? %{r% gg ill‘)at 1‘&:%31'9 fllr é %Sfe@aﬂg tflé) sec Pf’lé air is heated. The first
atl on I nce ECOH alr
aif CHSEE rb§tth9 Wlebtse)gcﬁénge 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) 1s 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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previ ously heated by the heat exchange el enent (90)
during the dehumdification cooling operation, the
adsorbent can be efficiently regenerated. This
i ncreases the anmount of noi 944re adsorbed by the
adsor pti on heat exchanger (31, 32), which enhances the
dehum di fication capacity of the air conditioning
prévisitinheltud bhehe h&dt RRehdnpe efehfent (%) rdudifig @hd déhubfidification cooling
adsorption is previously cooled by the heat exchange
opetatior N the( 909orknt icag tehefflusmtly i@ getnatedli Thi aiht@asesodie, amount of
t he adsorbent can efficiently adsorb noisture. This
moisake aglesrbedeby alwdtorpfionmdiest ekehatgso(3de d3X)r oshitlheenhances the
adsor pti on heat exchanger (31, 32) and then applied
dehomidification, caphdithofethb airceaditioainguystdinf Foahérpnincaechisyair as air
of the air conditioning system [0503] - N nth
foivadkiohptoat isqmevidGsly beoled by clonbedt icschange siesteat(99) dasiop the heating
of the above enbodi ments may be provided wth
huandddrcptiommadst dre ¢&Bybeas can leffieerttiyhedsorth awditineg This increases the
el ement. A description will be given here to the air
angomd of irenktwrg deyabehiron thnbdsdiptonthe8t ebiartgen (@l B3) and then applied
provided with an adsorption rotor (95) with reference
toitle Fi,guhiek eBnegsdhebum ﬁ@@mpn Thigciiyl 96 thstaiiorendigtoning(sysipm.
is formed in the shape of a slightly thick disc and is
[0363]dr imPEnth Medificatieit ton around its central axis. An
adsor bent such as zeolite is carried on the surface .
of t e arswgitioningrwsism pberh oftibe ablevsrepebashimprss sray be provided
is placed to pass air for _adsorption through
ﬁflsomfé%mtora@é) pagdatgnt baap hapdlgrederaentof ‘i%ﬁ%@l@ﬁl wHEbe given
renalnln part. Further, the adsorption rotor
|t%v@§etfﬁre camhtlalags. sa'gte% Phugnbodimers & Additiqealy d?iﬁ‘t”é%‘i with an
V\Aththeasorb nt and t eby r take noisture
adsgrPHPD FRtgRAoH vt rpferepge f‘bé’@B’]eslsg gégai r conditioning
temof this nodif n, art of, the ro ir, . . .
(034 ﬁéff@?ﬁow%% it {pringll 3p e’ shaps #¢ g FEnEN thigh disc and is

d h t h
IR g O SioR P SR BRI " EROT Pk ATt ?fgze)ah}etls cgried on the

sofBE b e, Ao fs%i%aﬁéinﬁte? AR o (3§ HePlgeed to pass air for
ad%gr{ylggn ?grgj.xgl na}tq esreocfaan% ass gfélfore gqgtegeratgeth%gu 1ol ﬁltelrgr?lammg part.

airf ore upI

FIIrﬁw} htﬁe %ﬂ? R&jl 9 mh Eﬁg ta%lgwg)iﬁ@ QQﬁa%s?&g }hrogéf HG{O dcos-xﬂ:emto contact

for assi

wﬁlﬁal%%%m@m%ag aelong {iké\ﬁgo %o oTHER, qdlig air for

adsorption is e passi ng through the

[Ogggor B it %{)Haltlg%ﬁg sgptgm %&19%&35@{:@{1&{ eﬂjartbgf 1R&00om air taken

orption eat exc
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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serving as an evaporator. On the other hand, the air
for regeneration is given noisture and heat while
passi ng through the adsorption heat exchanger (31, 32)
serving as a condenser and tl#&n supplied to the
adsorption rotor (95) to regenerate the adsorbent.
[0506] In other words, during the first node in the
serlaigiad ali évapatatern Onaht bihgr el dici dnfowregenertation i gisén moisture and
node in the hum dification heating operation, the air
hefiowhide passpig throuygh dbe sdsohptiongieat &dvhamgks (3 1t32p venvirigoas a condenser
(95) and the second adsorption heat exchanger (32) in
antl then swppleed tatthé edsotgtmnadtor {25H) to egenmatattheoadspdsses
through the first adsorption heat exchanger (31) and
[050fd buostberpwoms, duwingrthe H5) miode irhihs dehwieidificatien Foglingesperation or
55(A) and 56(A)). On the other hand, during the
the &osd nub el thei bunti Bidi catiédruingating pperaiiom thxowt fongdsppticit pasees through
or the second node in 10 the hum dification heating
the pdsomtioprrotar [(85)eznd the secankd adsotption hsasewbarger Gi2ghn the order while
adsorption rotor (95) and the first adsorption heat
thexghiangegengRiipn ipassehitkrooghdre {ist ladsarpégomaheat fegehanger (31) and the
regeneration passes through the second adsorption heat
adsgrpHamgeler (39) inafds prlsr a(WoFlﬂt-lreérSS(Abtaad 5664)). iOn thsi ether hand,
order (see_ Figures 55(B) and 56(B)). [0507] According
durige the secrpdmadedn ithm dehsimididiceten edqling speragion ppﬁhleowcond mode in
d to the room 15 is dehum dified during
the, EH@} gwaoezheﬁ%g EBVRHMY thspriF 401 isorntion gssss élﬁgugh th@ adsorption

rog% (,(hg)n é%‘f %?% %_ie,stt%;orrpfol}qg éleétgmger: (E’ri) ?19 %holg pc}rclleornwlqﬂe the air for
dehum difi cation capacity of the air conditi
regRPCTAtion PRCE Hupuei i ceoartledsspten ﬁeat@égla@g?raﬁ%?i Ad the adsorption

o R ﬂﬂe%&dtsﬂ@ﬁaﬁi’awﬁ%%%ﬁ%%ﬁﬂ. 0 tvo st eps. i.e..

[Og%gt «?og 1%% Bt 1gtnb %@gxg hs?ﬂ- ethg%ﬁéfﬁ&%@O%l@n supf)a‘hed to the room
S PP B oS EL0R Yy v o
ad}%&?tn&p S‘X d@ tra:ngtnt;hggadés 101'13 eaf %gc?ltaﬁ\égrngjlorgf)stlﬂg eefnﬂances the
derl&[fﬂgjlﬁ%%an gg%g qul {élghglgtc%ln gﬁmf 4g)95g l ﬂlﬁq& Enﬁ%% the air for
re @giltﬁ)h ong?gecT’ Yt ?f@l ¥ Y nﬂhﬂﬂhf?e %tlﬁh%%@t lﬁLQHldﬁ%%llgn heating

y circulating refrigerant rou frigera

op@fa'hSH'utl th6 %Kegg,gqe.,%yl the@dbGiption ﬂ&ﬁ%@tcﬁdn‘é@r 18282) and the adsorption

exchan ger an
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.




10

15

20

25

5 utilization side heat exchanger and supplying air
havi ng passed through the utilization side heat
exchanger to a roomto cope with |atent heat | oad and
sensi ble heat load in the roa4s wherein the
refrigerant circuit includes as the utilization side
heat exchanger an adsorption heat exchanger provided
with an adsorbent on the surfagaag thereof, and 10 the
refrigerant circuit alternately creates an adsorption
action of allowing noisture in the air to adsorb on
t he adsorption heat exchanger and a regeneration
.20t hRreoallitishingWyBigm fRireAdine atrofrfesdibh dytlerbyt bikculating refrigerant
adsor pti on heat exchanger. 2. The air conditioning
theyigh enrefrigetaat @irduit Whevided with theeat-eburt@eaidenhedti &xvhbfiger and a
includes, as a utilization side heat exchanger, an air '
utiigation side hangrchahger adchppiginagihesingyekyeeahroaigh tieenatilization side
refrigerant in addition to the adsorption heat
heax elvhager t@ndods te oogd with édertthestdosdtirelsensible et épaidnn the room,
whi ch the air heat exchanger serves as an evaporator
whareint he heat - source side heat exchanger serves as a
condenser or a node in which the air heat exchanger
ser vi® rafigarano nolensacludngag the utidiasticsoideckeas exighahgatan adsorption
20 exchanger serves as an evaporator, and the air
hegberthangsn prayidegsvignarsagdspibientsont the saifacetbereofgapshs sed
through the air heat exchanger to the roomto cope
wi t hthegnBigsrant biseuit 4ltsamptéln crdatesapadsorgtio heioai of allowing moisture
condi ti oning systemof claim?2, wherein 25 the
itk air foadsatb en iheudsorption best exehaagertand apgenesatiop action of allowing
al ternate between a node in which the adsorption heat
meiserRifglesorbdrane theaadseption hesb ex¢lvpgeind a node in whi ch
the adsorption heat exchanger serves as a condenser,
147 the refrigerant circuit dehumdifies air in the
ption action by allown noi sture in the air to
2. ér 6Frt9°8ilrltlf3’ﬁ‘@géhi§%‘?;5’@ci°@ﬂnﬂe ¥Pechanger serving as an
evapqQratqr and _humdifies air | n the yegeneration
act i w?rl%ﬂr%vwgﬂﬁa?lg@ﬁr as taoutag%% skle it fechanger, an air heat
agsor glon eat. e Chﬁ& er serV| 8 a _condenser
[~

oI eXchanping SFOt H AR pgggntt okt trlon fo tahe adsorption
1dified.or I ed t he sor
h‘f&ﬁs &5 0 1t RO BBHH {DOLBBE i BPTdR BrbPRBdye Faduel prchanger
serves a5 38 renvapora‘[or and the heat-source side heat exchanger serves as a condenser or a
mode in which the air heat exchanger serves as a condenser and the heat source-side heat
exchanger serves as an evaporator, and

the air conditioning system supplies the air having passed through the air heat

exchanger to the room to cope with sensible heat load in the room.

3. The air conditioning system of claim 2, 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,
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4. The air conditioning systemof claim2, wherein the
refrigerant circuit includes first and second
adsor pti on heat exchangers and is 10 configured to
repeatedly alternate between1d7node in which the first
adsorption heat exchanger serves as an evaporator and
t he second adsorption heat exchanger serves as a
condb sefrigenght acirmdte delumdlifh  4ihdn f the sadsagsionpadtmn by allowing
heat exchanger serves as a condenser and the second
mdastaeriptthosir keatsodxahthe gdsorption/lest eschangee sayorgasem, evepaator and
refrigerant circuit dehumdifies air in the adsorption
huaddiifien 4ty iml thewiegenerdtnnectemube dllovtihge moisture taddesptd from the
on the adsorption heat exchanger serving as an
adsorppian ltad exchadgersenving 4sisasndénser, and he r egener ati on
action by allowi ng noisture to desorb fromthe .
ads othptdin noiagniex shstemeuppkesy ihacpindebumidifthdnee humidied by the
the air conditioning systemsupplies the air,
adskehuion beat exchangertiotiedopingd cope whk latend deatdeddoin thegrom.
exchanger to the roomto cope with latent heat load in
the room 20 5. The air conditioning systemof claim
2, wherein the refrigerant circuit includes first and
4=§é@9ﬁ@0ab§@mpgﬁﬂﬁmh@gﬁhékéhﬁhgﬁﬁs and is configured
to repeatedly alternate between a node in which the )
fi r sthegeligersni srcyibicludex 8 5@ sewpad \pdgorgon feat exchangers and is
evaporator and_the second adsorption heat exchanger is.
copfgyrsd 1 TeBeriedlY jabgrmdtsn stiicen 2am@ds hopRich rfhaﬂﬁ‘&tha‘isﬁ@mn heat
second adsorption heat exchanger serves s an
eXENARBET SATVTS 2 EYFRORAIQTSANISHE SFIANA SiserRE PR gﬁitrf‘aﬁqb@%e? gerves as a

e e M A R e
ﬁ48 noi s %{f’e N ge]e ai{l to adsorb on the adsorption
anf] {1 segond aFGEAIOR g HEARECLITTET p 8P SYBCTANY  al | ows
oS okt SRR B bR RERRRORAPRY i
o SuP R T bt o PSR BB SRR B forsoran
mfHRE SHOR! 1ESreb 0% dn ARG MRMnRYmbAfr48 OGBS Trom the
a4t exchangér STV ng as an evaporator or the arr

B RO AT s, 7

e roomto cope with

lat el [PRbndiR8Enk Ly §QBMs the air dehumidified or humidified by the

adsorption heat exchanger to the room to cope with latent heat load in the room.

5. The air conditioning system of claim 2, 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



6. The air conditioning systemof claim2, wherein 10
the refrigerant circuit includes first and second
adsor pti on heat exchangers and is configured to
repeatedly alternate betweenqggnode in which the first
adsorption heat exchanger serves as a condenser and
the second adsorption heat exchanger is in

mdigreopahadir fPadsortdon ihendsurpticn hsadexdhanydrisedvirighss anevapatator and
adsor pti on heat exchanger serves as a condenser and

allbtve midistate @dResptfran theadsoguivhadrgeexdhangdn in non-operating condition
non-operating condition, 15 the refrigerant circuit

in athe ovezen@hsdruraetion bhesupplyidgo aidsor the oaddolgticad heatpekdranger in
heat exchanger in non-operating condition in the

noadperahp conditibn,andand hum difies air in the
regeneration action by allow ng noisture to desorb

5 f r onthehedr eatsltiqiing systaatsupplich g eir debemidified by the adsorption heat

condenser, and the air conditioning system supplies

extheagei servep asiuefapedatnyor the andworigified by Hessdsogion heat exchanger
exchanger in non-operating condition or the air

in hawerogérating canditidretodbis mopt foawph wdth latestdizanlyed irsthe voarg:
as a condenser to the roomto cope with | atent heat
load in the room 7. The air conditioning system of
claim3, 4, 5 or 6, swtchable between a

6. d&p airicanditioring gystern ob clag Zopberain on for supplying air
cooled by the ajr heat exchanger and air dehum difjed ,

10 25 bipetrpisiggtiobepedibinchsss fiest @R sefond adserpion Beghcyplpngers and is

hum di fication heating operation for. supplying air . :

copfgyred tpyrepensedly raltgmate h%@ﬁﬁ%@emoaﬁdnawhwﬁdﬁ? é?rﬁti asompion heat
t he adsorption heat, exchanger. 149 8. The air ..

eXehngrt isﬁngﬁgassﬁsP‘é}ﬁ%?er chng the secgnd, adsprptim heat exchanger is in

SERECIEIIRL T AR = —
bR TEREE SR —

s e g Ehae %) A0S BB SR RIRR A hgsopton e
RS TE h D e g Wy g
g RIRI28E 0 AP S AUEE, PRSP A B schnes

Seébfd‘?s%?ﬁ.&ﬁg J£S,8 r having passed through the

on hedt 10 exchanger serving as an evapor at or

or apf J?PXéﬂlﬂti&ﬂﬁgc‘ @f’stérﬁ rsﬁftf';ﬂﬁsttﬁ@ aRARALMAiRR B?%e adsorption heat

20  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.

7. The air conditioning system of claim 3, 4, 5 or 6, switchable between a dehumidification
cooling operation for supplying air cooled by the air heat exchanger and air dehumidified
25 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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exchanger serving as a condenser to the roomto cope
with sensible heat |oad and |atent heat load in the
room 9. The air conditioning systemof claimS8,
wherein 15 the refrigerant ciHgguit is configured to
repeatedly alternate between a node in which the
first adsorption heat exchanger serves as an
evaporator and the second adsorption heat exchanger
serves as a condenser and a node in which the first

8. JUs Qlroh@ifionih@al stenHanaar, s@enves as a condenser and
the second adsorption heat exchanger serves as an

evapfieatHigeran dirdQt indmideebiily gREtamnt setdnlUuidsorption heat exchangers as
dehum difies air in the adsorption action by all ow ng
saftDiitfiiafién isidcthast Aicharigersadgios RoiuréetcaaMmdn Rini aperdtieatin which the
exchanger serving as an evaporator and humdifies air
fitsthadh eechad adsorpiiorDReAkiimgby adteinavdl getvoias tanr evaporator while the
desorb fromthe adsorption heat exchanger serving as
heat-sance pide heat2chéhgeT barved as 8 eonliensandman spyesbtéom mf which the first
claim8, wherein the refrigerant circuit is configured
artdo secepé atdsdipyioal heat necharpetsvabanatelypdervienas whicotdenker while the
first adsorption heat exchanger serves as an
hegtrspueatide hem dxdhanges sconrsladSlevagemtqrt amdn  heat
exchanger is in non-operating condition and a node in
whi ¢ thet diecaslitoming syateor pipplins ie htvieg phssed drrosgh thesidsgrption heat
an evaporator and the first adsorption heat exchanger
exichariger Forvingpes ani exgperatati eri ain hazing pasecd diroiige thmadsorption heat
circuit dehumdifies air in the adsorption action by
exghangsl peyving asol sendenser o tigeroght tor eppgow il Isensible heat load and latent
adsorpti on heat exchanger serving as an evaporator and
hegl logdan Hisireemir e to desorb from the adsorption heat
exchanger in non-operating condition in the
regeneration action by supplying air to the adsorption
heat _ exchanger in non-o eratlng condition. 10 11. The
9. dibe a&‘cﬁﬁ’&iilﬂoamgﬁéj“%‘ﬁfé}ﬂ"@f ¥ihgiei 8, wherein the

refrigerant circuit js cqnfi uredto at ed| )
al tem?afegﬂ%eéﬁ%ﬁ‘éfpug lﬁo llgHre He%tﬁgyfqieg}ate Yetween a mode in
Wﬁlﬁﬁ ﬂg’g‘?gl’ig%( rghai}srl%él‘xv ggﬁﬁ%&% glgnqqrﬁpnc%g{or and the second

on .0 t|n condition and ,a node.in i.ch .t seco .
gae%nexc anger serves as a condenser and a mode in whlcr:]h theet‘frs%1 adsorption

heat exchanger serves as a condenser and the second adsorption heat exchanger serves as
an evaporator, and

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.

10. The air conditioning system of claim 8, wherein
the refrigerant circuit is configured to repeatedly alternate between a mode in

which the first adsorption heat exchanger serves as an evaporator and the second



heat exchanger serves as a condenser and the first
adsor pti on heat exchanger is in 15 non-operating
condition, and the refrigerant circuit allows noisture
in the air to adsorb on the gdgorption heat exchanger
i n non-operating condition in the adsorption action
and humdifies air in the regeneration action by
adedrbrivn heatrexichdngeeistia rdasopemtihg eonditen add arpbdoin tvhih the second
exchanger serving as a condenser. 20 12. The air
adearption hedtiaxghsigst ssvasfascanaivap&atot @ndthelfirst sdsotptivalileat exchanger
between a dehum dification cooling operation for
is BLypgl-ypadatirgy conamhnghdpassed t hrough the adsorption
heat exchanger serving as an evaporator to the room
and thehrufiigérfuitc aircidn delarhidifies ejpeinatlieondfoopticuppion by allowing
air having passed through the adsorption heat
meixuhaingbe agao adsogh as the2@serptiombleat sechangd: sefflieg ad an evaporator and
conditioning systemof claiml, 2 or 8, wherein the
allogfsmagjetuanto désodufromi the B8sorpipmr bdst ex¢changernipdwni-apevdting lrondition
t he heat-source side heat exchanger and the adsorption
inhdwt regemetatingeactioonbur suppliling sair vie e edsdptivrerhsatrpgchanger in
configured so that during the node refrigerant flows
nonrmpsrating caudivept i on heat exchanger serving as a
condenser after passing through the heat-source side
heat exchanger. 5 14. The air conditioni ng system of
claim2, wherein the refrigerant circuit is operable
11 dhe air gpaditippingysygem of elagn B, whg€itlexchanger and t he
adsor pti gn heat exchanger. concurrently serve as .
condBsEiEgesA CEmi @méggwdtqealtep%ﬂwcﬁﬁgﬂlfteﬁ’eﬂ%af@veen a mode in
refrigerant flows into the adsorption  heat change .
whigh thenfdrshadserptiondieak echanger seryesay hePndRrst Qﬂ‘? fheesegpnd adsorption
heat _exchanger servin 10,as a cond%gse

r..15.. The ajr ]
heah REMENERIth P BYRPRSHEFS g9ngitipmandya glodg m m&bﬂlﬁ SFH‘&‘ad adsorption
refrigerant circuit i operable i a de. i n, whi ch -
e X HBREEL T e 481 HEoME TR o dn= aTo IS a e Bepepeer s in

heat exchanger cgncurrently serve as condensers and
nogsYRerajesgnd OPﬁ’a?g during the node 15 refri gerant

flo ! %%ro et n ﬁtl]r{e;ﬁi alows (ﬁleoiaﬁr%%nqﬁg Sir )écalaggrgeorn t%];taﬁgorption heat
pass g
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.

12. The air conditioning system of claim 9, 10 or 11, switchable between a
dehumidification cooling operation for supplying air having passed through the adsorption
heat exchanger serving as an evaporator to the room and a humidification heating
operation for supplying air having passed through the adsorption heat exchanger serving as

a condenser.

13. The air conditioning system of claim 1, 2 or 8, wherein the refrigerant circuit is
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adsor pti on heat exchanger serving as a condenser. 16.
The air conditioning systemof claim2, wherein the
refrigerant circuit is operable in a node in which
the air heat exchanger and thg1adsorption heat
exchanger concurrently serve 20 as condensers and
configured so that during the node refrigerant flows
opefdble e nitide i @dlich exdrangmikceSedy heyy eashaageomlieis eklsorption heat
after passing through the adsorption heat exchanger
exsBangen GoAcurfendlo Ngkevts as .coddensdideardl tordipugid s@rthatgduring the mode
systemof claiml1l, 2 or 8, wherein the refrigerant
refrigeeant tfloms inf5the prs@ptien heataxoihgert servitap el at dvdidenser after passing
heat - source side heat exchanger and the adsorption
thivegh tlededaangetce Sdahent eectishyerser ve as evaporators and
configured so that during the node refrigerant flows
into the adsorpti on heat exchanger serving as an
evaporator after passing 152 through the heat-source
146iTte airemndaroohmmeystem dfclaith?, whereindhel rdfiigaramrisygtienperable in a
of claim2, wherein the refrigerant circuit is
mogremaighich the ar heabelewhhmgenhind thetadeorpiion hesd exdrogangaeurrently serve
and the adsorption heat exchanger concurrently serve 5
asgondersprsraat sosfigumed sotifl dunrariths onadeatiriggranhfowh interdiepeadsorption
refrigerant flows into the adsorption heat exchanger )
hegbexphapges seraingasaandeser aftaraaspestireughtthe e gratigrehaniger serving
heat exchanger serving as an evaporator. 19. The air
as@odrlensehi ng systemof claimi1, 2 or 8, wherein the
refrigerant circuit is 10 operable in a node in which
t he heat-source side heat exchanger and the adsorption
heat exchanger. concurrently serve as evaporators . and , .
15c6ﬁﬁ i rcopdidigning aysgit chglaime lndds S.r Bherpiethgnicinigesypd circuit is

in t he heat-squr.ce side heat exchanger after passing.
Oﬁewﬁjgm gh? Prege lad»ﬁwbﬁaeéﬁahwcee&gﬁ g?f’ééﬁc@élﬂﬁ‘ﬂi 1y B¢ adpprption heat
evaporator. 15 20. The air conditjoni system of .
exchagies] FonGEsRLY nsef ¥re 2% $PP fg]é?ranﬁndcf:?réfﬁ%feqy 80 dpd dyging the mode
Lh a de i.n which the air.heat exchanger and the
relyiiefhng (TGRS gy ey AL IEe Cifbe APt CoCRanRE, 48" hastine through the
or rs .and conti%ured o that during the node

va t
PP l%gfagr?fwtfalng%ssefvﬁ? [HEYE%eat  exchanger serving

as an evaporator after passing through the adsorption
heat exchanger serving as an evaporator. 20

16. The air conditioning system of claim 2, 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.

17. The air conditioning system of claim 1, 2 or 8, 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 adsorption heat exchanger serving as an evaporator after passing
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21. The air conditioning systemof claim2, wherein
the refrigerant circuit includes first and second
adsor pti on heat exchangers as the wutilization side
heat exchangers, and the refrbgerant circuit conprises
a first circuit in which the heat-source side heat 25
exchanger, a vari abl e-openi ng expansi on val ve and the
thedugh higsticaexahrengée hait exchiangerged in  series and a
second circuit in which the first adsorption heat
exchanger, a vari abl e-opening expansion valve and the
second adsorption heat exchanger are arranged in
1& dihic exfr, conbitiohingstysttm3ofariains Bowindeini the raftigertmeti aiguit is operable in a
connected in parallel with each other. 22. The air
modmnioi whioln itrecuishest exchadger had the3idsetrpton beat whamaeger coheurrently serve
refrigerant circuit is configured so that the
asrevhporgersand @uiipaedso drt denpe thatmeds refrigoreat 86ws fnto the adsorption
heat - source side 5 heat exchanger and the air heat
heak chelrgeer wirvioh seav esapasatan afvn passtigothreuglt thieeair heat exchanger
refrigerant evaporation tenperature in the adsorption
sehdng apxTeNapgrEROrser vi ng as an  evaporator can be set to
have different values. 23. The air conditioning system
of claim3, 4 or 6, wherein the refrigerant circuit is
10 configured so that the refrigerant condensation
1% chhse piata@nditiopingneysigm Pheldisal - gcﬁlr $ewhergim theesefrigerant circuit is
exchanger and the air heat exchanger which serves as
ORsHIdR His @ magls dn tvrdch Brerhegiesatee Slé%%@?ér% ghanggr and the adsorption heat
tenperature |n t he adsorption heat exchanger serving
X&éﬂ%e& SHBEHEEHY CHRYHES CHEROTRIHsh A caphatarhsp Wl uant the mode
24. The air conditioning temof claim1l, where
refasTat 10 ape: B BRFSgEER hiden Brtideehangss eéxm%ﬂﬂge'hmugh the
(gIeWEn for exchan%{@g heat between a first air and a
ePYiRR hgtexchangerseTyigg as an@PgialdThe first and second
airs is air for adsorption or air for regeneration
bef ore passing through the adsorption heat exchanger.

o ot LCTAR YRS ot Bkt Shlave in o
ene 18}lt}lon e§e t hrou

m8§ L an%ﬁr 9&1 €3 5?1-gﬁ?19 hgatt ﬂlgﬁg%tconcurrently serve
év%ggr%org 3hd %gr%gqgedl\ﬁot ﬁ)a %lt.ll%li]é l{éerﬁgdé Hﬁ:fﬁ@&aﬁ' flows into the air heat

exchanger serving as an evaporator after passing through the adsorption heat exchanger

serving as an evaporator.

21. The air conditioning system of claim 2, 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
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
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and second circuits being connected in parallel with each other.

22. The air conditioning system of claim 3, 4 or 5, 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.

23. The air conditioning system of claim 3, 4 or 6, 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,

24, 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.

25. 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.




