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1 AIR CONDI TI ONI NG SYSTEM Technical Field [0001]
This invention relates to air conditioning systens for
coping with sensible heat 5 ljoad and | atent heat | oad
in a roomspace. Background Art [0002] An air

-condi tioning systemfor providing cooling and

dehum dification of a room space is known in the art
as disclosed i n PaAERICONDIFEONING(SYSBENPO728

panphl et). 10 The air conditioning systemincludes a
refrigerant circuit provided wth an indoor heat
exchanger as a utilization side heat exchanger and an
TechmdodFi¢ldat exchanger as a heat- source side heat
exchanger and runs a refrigeration cycle by

[0901E ulThds incyentadir jedasesator air kerdigening Rpsteras forgeaping with sensible heat
circuit. Further, the air conditioning system

load udratert heat leaskinagepmsipaese by setting t he
refrigerant evaporation tenperature in the indoor heat
exchanger bel ow the dew 15 point of the roomair and
condensing noisture in the roomair. [0003] A
Baekgranadrér i s al so known which includes heat
exchangers each provided with  an ad

rbent .on . the .
[0002} oA 7iF epReifioning sypterm [fqﬁggwmpglsgpépﬂ arlg{;éq]ma&fatlon of a room
Séﬂg; ?Slzlsg%wg)m eé??% d J 5 gtgﬂ{: taglgtgenM‘}Vﬁ@g 0%@712\? pamphlet).
adsorpti.o eat changers) eac ded
Lipotito e ROt o R ROt oU eR i G ndoor heat

@ﬁ%ﬂ%ﬁ" 'agiaﬁﬁe'f el Rt e E?Eﬂwﬁﬁ?crri%ea rRchghgll o a heat
the

SO T%t? NG S R
S S G Db B e

SRR %garﬂpf é@tPE%PH g uhdbe e AP b FRgbdBitow the dew
pé}gf) of tﬁg ?og) {r QQ&) é%:rhdeng [1? Rle: qgtetllq RGoo AT AS

escri I'tioning system discl osed

[doﬂsfatﬁﬁéhu%ﬁ glht also 1{%1 s ﬁh‘i‘ﬁé Thes %&c’&cﬁhﬁ‘% s e‘aéﬁ*gfd“vlded with

€ room space set e re rirgerant evdaporati

pOI n(?[)éétu{nﬁethg ostc‘)ﬂrjnﬁcé Qﬁé}g CF his llis Q&2 RP Patehe DS kuhlfL Cﬁe\(‘f’ubhshed

air
Unexamined Japanese Patent Application No. H07-265649). The dehumidifier includes

@)

two heat exchangers (adsorption heat exchangers) each provided with an adsorbent for
moisture adsorption thereon and moisture desorption therefrom and operates so that one of
the two heat exchangers dehumidifies air and the other is regenerated. During the operation,
the adsorption heat exchanger adsorbing moisture is supplied with water cooled by a
cooling tower while the heat exchanger being regenerated is supplied with warm water.
Further, the dehumidifier supplies the air dehumidified by the above operation into the
room space.

[0004] - Problems to Be Solved -

As described above, the air conditioning system disclosed in Patent Document 1
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condensing noi sture in the air. In other words,
al t hough i ndoor sensible heat | oad can be coped with
even if the refrigerant evapopation tenperature in the
i ndoor heat exchanger is 5 higher than the dew point
of the roomair, the refrigerant evaporation
tenperature is set at the lower value in order to
capepevith tlitenthkedt slbaditin tbatrobmashacd Hiys s¢sting ithie sefigerant) @ vaporation
di fference between high and | ow pressures in the )
tempkratuyeriat thenindgel beatnekchangse deldve theplew point af the room air and
conpressor, which |eads to a problemthat only a snal
cap@ensingp afofstere én theopir. Hordteruonds) altheugh ndogr sexisibdelheatJoad can be
[0005] On the other hand, the dehum difier disclosed _
caped peitheenen Db therefrigepans gpaitoration tampeiatuse ) the ipdoariwat exchanger is
cooling tower, i.e., cooled water having not nuch )
highgicthan geplemapeineof thp spem (k. thedafricsrmpt e¥apeFation; tgmppature is set at
heat exchanger. Therefaore, the dehuni%ifLer has a )
the leweteyalagmis orrler 0P8 Sptk the datentdeahloagkhis prpyides § largsdifference
sensi bl e heat |oad in the room space. 0006] .The

beiweeib HEh AYE AR dHessHEes aethe FEHIZEratiop; exfle Ang [raises the input to the

foregoi ng .poi nts and, 15 therefore, | ject . |

COIRRGTARE i O A Spibl ﬁ]@t %@gtaew}\lhééﬁ ?Eaﬁﬁ'ls&ﬂioﬁﬁ?{ﬂﬁmm)
B?’&t&h of .sensible heat | oad and | atent heat load in

c #3YKfspace and attain a high COP. Disclosure of

8| 247 50k O el o 0 g 2 oot
e R0 ST SRS 3. B LBt ower cmpor
R B IR e e s
oA feL 0550 LORNERTER kPPt o sce

105 338 iBlert Inflifion SRAbIAOMERE i RETDE WA kidEdIAe Boints and,

I gerant cCIrcui provided wt eat -so

R, JE RS IR (P o B L it bt o

eration c
Qi e i aﬁé}h L1644 i néHfAcS HRPAAIR 8 hidty COP.
S g.l\lljli ng aﬁ)g%{slgggg ro&%?wt 1§%Heﬁjl}§€ﬁ02a%@8n s%‘%e hea
exchanger (55) to a room space to cope with sensible

heat load and |atent heat l|oad in the room Further,

DiRfoshfd 6f e TR ntﬁ,ﬁrcuit (40) of the air conditioning
u

systemis 3 rther provided with an adsorption heat

[0D8¢ 2 MY fle prefint AYentRR, b RErigdtanasRuRfs pokfded 3Ath a heat exchanger for
adsorbent for noisture adsorption thereon and noi sture

cSRRMMY inehif RAKREO dndl £Radsofflion 18R ekdMangér' for providing moisture
condi t1oning systemis configured to supply air having

adOfRA dndrdeuerptibi € cope with the air in both the heat exchanger and adsorption
heat exchanger and supply it into the room space.

[0008] More specifically, a first embodiment of the invention is intended for an air
conditioning system, including a refrigerant circuit (40) provided with a heat-source side
heat exchanger (54) and a utilization side heat exchanger (55), for running a refrigeration
cycle in the refrigerant circuit (40) and supplying air having passed through the utilization

side heat exchanger (55) to a room space to cope with sensible heat load and latent heat

load in the room. Further, the refrigerant circuit (40) of the air conditioning system is
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adsor ption heat exchanger (56, 57) to the room space
through the utilization side heat 5 exchanger (55).
[0009] In this enbodinment, the refrigerant circuit
(40) of the air conditioning systemis provided with
a single or plurality of heat-source side heat
exchangers (54) and a single or plurality of
fupthet paidednwish de ddeerptiex bbanexehangeb 636, SMen, thersdeface of which an
this configuration, refrigerant circulates through _
adshebentefori rgerstun¢ adsarption therk®Oh and woistre dasarptien gwreltampris carried,
cycle, the 10 air flow ng through the utilization side
aretite &k chodigening 5§teinsiscomifiguredr toheuppisd air havirtge passedh ghrough the
refrigerant circuit (40) is also provided with a_ _
adsbrpgios tewat pkehaagért (56057 h ks theprdonn spasgt thrasghhthe géiligation side heat
(56, 57). Wen, under this configuration, refrigerant
exchanger £389s through the refrigerant circuit (40) to
create a refrigeration cycle, the humdity of the air ‘
[0008)i Ay this nmbgame@acthe se1pRt Grruitd4P) ek isagesnditming system is
57) is controlled by the adsorption or 15 desor Si on
pragided vithra sinsle o1 pbrplitrof haatrsouEreife hrat exchangars (39 ade single or
exchanger ,é56,, 57).. %OOlO] Further, during the . .
plyealitii ofi prilizationn sids ohgah geshangsrs dAS)- f Wihepy é‘HBFre this configuration,
summer, . the ajr conditionin st can cool, .i.n the
refRgeraTE iTeBates ot e TelriaREA) e yibEAD) ¢ Reealh  tofigeration cycle, the

o Bahih B S Cianan pog Rolt R Shanee 38 b Brb R HRltsE Further, i
relRESHGROHRD (D120 BP0 il RMEILE IR Chepisomtion beat
exBanesss {56, T Wheny Sbae e Corebils *yitan, SHEIARY Hroueh te

et o rcB) o8 Yol BEFCRAC B RBR) of g e fowing
G RGO S AP BTG OB SrbouicRaRp L BT e hsgrotion or
o) i SRS Sy LB S A Py s

OB 58hef RPN bt R0 St s

thtlg & Jogﬁ{t{?%g{égﬁ&ttewcéénc&iol i Y utﬁﬁg’%édj ﬁﬁé }ﬂ.bﬁgéxﬁig%négﬂgsﬁ‘,g:he air the

asse e utilr'zation si eat exc

m&%@irr, iR \ﬂliél‘ﬁ@%‘t l?q%g%gs&rge& Eg ?hé"ﬁ&sﬁr;il%ﬂsﬂcm ﬁxeérﬁ’%’%eﬁ |e(§@,d57) and then

at ent Int room Furt

51@?25{ {H3&H AL th€ ke dl is%ac(e.‘lﬂl) th cafs?,ﬁsir?éerthg ARG dwifg itlil'ﬁugh the utilization

emis further provided w an adsorption heat

sifX RER '%Q@ﬁangg(?(’Sﬁg@s 3n WBRuRii ROy BE 2MbirfloRReat exchanger (56, 57),

adsor bent I sture adsorption thereon and _
P r&fud L I ARG 8N coMiRh&HE AWitihg (R@TcbbRSk ofitHe WhiGizAtidn side heat

condi t 1 oni ng
exchanger (55) as compared with when dehumidification is not implemented by the
adsorption heat exchanger (56, 57).
[0011] An alternative embodiment is intended for an air conditioning system, including
a refrigerant circuit (40) provided with a heat-source side heat exchanger (54) and a
utilization side heat exchanger (55), for running a refrigeration cycle in the refrigerant

circuit (40) and supplying air having passed through the utilization side heat exchanger

(55) to a room space to cope with sensible heat load and latent heat load in the room.
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systemis configured to supply air having passed
through the utilization side heat 5 exchanger (55) to
the room space through the adgorpti on heat exchanger
(56, 57). [0012] In this enbodinent, like the first
enbodi nent, the air flowng through the wutilization
si de heat exchanger (55) is cooled or heated. Further,
Furtter nhairefrigyraof citduit @0y of fheai cupdittumingpsysteireis further provided with
adsor pti on heat exchanger (56, 57) is controlled by
art hdsogetonrhght exchangerd86,05Ptanothe sutfeemobwhicheanaatisorbgahfor moisture
carried on the adsorption heat exchanger (56, 57). 10 = |
adsoptidh thereomend nuistuneglesomptioe thenefrim jis garigd, aotbe @y conditioning
operation, for exanple, in sunmer, the air o .
systemliis | configyredy to enprdanain diaingdpasged ithrough Hgswutilization side heat
heat exchanger (56, 57), the air having been cool ed
exohanges (3H)itd theapporspa¢edbravgh theadsprptige hedtsyhanggr (39ep7)-
supply the air to the roomspace. In this case, since
(00 aﬁﬁ

thisomihediments i fiive fies somtodimenthabn ax AgHge frough the

(56, 57) has been cooled by the utilization sjde heat .
utgization gisle hestpxchapgar§Shis ¢amlgd %h%aé?iié@ﬂl&g% éflq ﬁgwdalty of the air
when cooljng is not inple

flev e Feseh i AdiqERiton 1(@357’?5%8?@3 (g%réﬁ g%gélitlwiélze : iyg‘%qa agsorption or
OB SRR oo S35 SRR SR8

5 ke 5500 O A SRR Sl onlRln TRk Grpibrin summer
A OBl BL By PHE I if 3 cBiFbup By Rararels (56, 57, th
oEBEAEE 850y Conp B0e WG Pinhebd Scfdyt ) i B gy the s
o REOEPRS 28 T e d e e ot ARyl tr il B SsqifRO Hedbxchaner
3 AR Sy R PR 80 e el (59, i b e
ity S 60 RSB SR EAPREL b exchanger
EeTI R ATl Lyt T of o isomion

hésa?g%&%gé%r{g?(c'-@cuit (40) provided with a heat-source

nger (54) and a utilization side heat

[@ggra%%?&éo‘}k; duridle tﬁ&ﬂﬁhilﬂi?c%éi?ﬁﬁm&%tﬁ@ ek RIdnCHHE leRamPle, in winter,

5 refrigerant circult and supplying air

fHaay d&ﬂdﬁﬁﬁ%@%ﬁ@ﬁ%ﬂ%ﬁﬁ&ifwm ki eZafsbiof hes dxeRdnger f5§= 57), the air

exchanger 0 a room space to cope with sensib

hi\8RS bl@arkaRRChy ﬁ{eelﬁflizﬁﬁéﬁ( 21%)9 %@afati dkchiler (%) NMndFHEd _E'lii!gply the air to

the"refrigerant circuit of the air conditionin

thRYebAMBphade. TH thib @asd) sR¢é @RMair flowing through the adsorption heat exchanger

(56, 57) has been heated by the utilization side heat exchanger (55), it has a higher
temperature than when heating is not implemented by the utilization side heat exchanger
(55). This enhances the moisture desorption capacity of the adsorbent of the adsorption
heat exchanger (56, 57).

[0015] Another different embodiment is intended for an air conditioning system,
including a refrigerant circuit (40) provided with a heat-source side heat exchanger (54)

and a utilization side heat exchanger (55), for running a refrigeration cycle in the
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wi th an adsorpti on heat exchanger (56, 57) on the
surface of which an adsorbent for 5 noisture
adsorption thereon and noi stuse desorption therefrom
is carried, and the air conditioning systemis
configured to allow the air to concurrently flow in
parallel flows through the utilization side heat
refuigeinat gpicuit §89) sl suripdyingl s hpvingnpaseed thewughathgeytilizgon side heat
57) and supply the flows of air to the room space.
ex{cbaig (55) to lairoomrmipocii toetops Withkeensible lidat ktadsmrldatp@trheat load in the
the air flowng through the utilization 10 side heat
roon: Farthers thegsfrigerant oisfuiti(48) ofibgrirongiioningsystepels further provided
hum dity of the air flow t hrough the adsorption
withaan edsotmiiogeheat sgchangyr [iﬁg Ciﬂtqnoﬂqee e tgfewhich an adsorbent for
adsorption or desorption action of the adsor bent
m@ﬁﬂw @dsontion dhereer apd irefishER desomitnmn ferefoss, is ch and the air
[0017] Further, in the air_conditioning sys tl
cqglg;tgqnpr@ S)fspe@q,@s ganfigured.toallow g’ﬁ’t?";’/ 1Qy sONGUHERLLY ﬁ@w in parallel flows
ation side d the

gyt PR e EREGLAMEEE E55) 804 the LGOS degt pepineer (56, 5T
axg ‘f;{g ﬁ ro . of air rgasses through the utilization
Jerdas QWE'H Al L3 HegBMSPRFSi s t hen suppl |hed to the
[Ogggjg] r E]F mgg(g]frp Q%jﬂ‘gﬁb‘:@ rs( ggla 131?,;{3359%]&?/1{5% gﬁough fhe utilization
s BBy %n%ns (ol BroRaiey 6F et od Phrbhale TRl i nowine
iz i Aebritfon, o Q?”Ctéx%ﬁ%%ﬁé%ﬁ Hab Wo‘gﬁgd Y'he Bisorption or
dibbmsiof SR ofhg §ag Py E4FA Pl Rle ddsBrorih Bhar i BRURG: B, 57).
[0%?9’]' | zaﬁh Ijhr}glt | th &p&lﬁgﬁ?&ttﬁéw& gg\}vg gg'n alsr concurrently go
1n|ttér)] tl{eh@ﬂlz}%&l? ﬁ gﬁ Q’l(ﬁﬁl‘é zld?{)t%mm hieat ezicg?ﬁjge]; (56, 57),

room rlgera Ircult

rctzsillf;}e%ti%l ré?@ g {hﬁea A gc))??%r?ag@s 'tl?rgggﬁ L}g%ﬂl&ﬁ . ﬁ&éjh?a%kéhanger (55)

I on nger on the surface

1‘9{115 ‘ﬁtla'ncstﬁgﬁlgec?gstﬁé PSRt Oﬁa% TR éfﬁé ?} 24sB t?Gugh the adsorption

ereon noi sture SOTptIOﬂt ere I's carried

hPEiifad(56, S99 Io REH AppRusiott (o Qb guUr ed to

rge ‘alr having pas ugh the adsorption

[0088] SRR Mleriatle enfbodifedtNf RHEMHRAT fof PAC Qirt &Uﬂﬂk’tﬂﬂnng system,

the heat-source side heat exchanger (54). 6 [0019

inkhdidy # r&RBedhMERuit ﬁﬂlﬁ 'pﬁﬂn&é@lewﬁldrﬂ Rat-k&até QiieRat bﬂﬂlanger (54)

operation, for exanple winter, the air
'ﬁdhﬁ]'lz%ﬁbﬁgsﬁé/ %@t’%ﬁ@lﬁngﬁ‘otSS)' Hort M@gﬁta séftp&ation d§cle in the

heat exchanger (54), thé air having applied rml sture
egl%érilﬁ ARERT BN hnd bugpMin 2 AHOHAViAOPasseR threxg BR0@iliZb6n side heat
exchanger (55) to a room space to cope with sensible heat load and latent heat load in the
room. Further, the refrigerant circuit (40) of the air conditioning system is further provided
with an adsorption heat exchanger (56, 57) on the surface of which an adsorbent for
moisture adsorption thereon and moisture desorption therefrom is carried, and the air
conditioning system is configured to discharge air having passed through the adsorption

heat exchanger (56, 57) to the outdoor space through the heat-source side heat exchanger

(54).
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and then discharge the air to the outdoor space. In

this case, since the air flowng through 5 the

heat - source si de heat exchangegr (54) has been

dehum dified by the adsorption heat exchanger (56,

57), this reduces the anount of condensate during the
cooling of the heat- source side heat exchanger (54)

{084 9L o rip dhie dmbbdiment) eluridg hhenhuthfdi fiaation heatingnogeration, for example, in
i mpl emented by the adsorption heat exchanger (56, 57).
wil€@2He #r doridigonang sysidrodanensl, irs thericatiemuicd side dwmatagnchanger (54),
condi tioning system including a 10 refrigerant
theiairchaving ap@lied mmisturectovthe hdsartress of thewadserptipn beatesxchanger (56, 57)
exchanger (54) and a utilization side heat exchanger

aridsipn disgharge; threi iy taathesfutdoge spaceoln thisctage,isincetthe air flowing through
refrigerant circuit (40) and supplying air having .
thechegbepuren sidgtheahexahangdr A&4) bes beanedehumididied thanger adsorption heat
(55) to a room space to cope with sensible heat |oad
exphangesnt( @S Tethis tedugesithe ameunt o pondangate WuFing hgecooling of the heat-
refrigerant circuit (40) of the ajr conditionjng. . . .
sapesy sHlei deaty exehapser 6iA)das qammareds Ve Julesr dehwhidification is not
. exchanger ;56, 57), on the surface of which an

implememed by theradserpden heat exehanest P8+ Pher eon and

mpi sture desorption therefromis carried, . and the air, .
[0020ki ¢ érf?qsalt &ghadimentas GRG0 4D A SATSEIRRTE SYstem, including a
avi ng passe hr ou t he heat-source sj de heat
redii et gElrcuefsi‘} ¢ BrovEed otith o heassauEee; fidg st (fighanger (54) and a

BB B SR o S Rt B e e
B Gt PRy SRR b dged EFEE e iy oot exchanger
BUTRg B S {6 o SRRl B o5AL AR Rl 183 1 i the room.
e SEbiaSR SRRl oyt pd LOBNRELRIAR S AR brovided wit
of B R 0, 5850 B0 R B RO s B ot
~FRAIRASeoR b sl ocotblh g bR Qtte, iEthe ffoncicioning
AR S EPIRPIE L& REte ol BRIAE P By oh st e side e
cR b U IS o A pLt bl g ASpIoh el gl G, 57)

B S B R DLy or xample

i&hiaer, Rge ﬁircﬁi’lldﬁﬂ)n% Eﬂ?cntf' Rah R GRoSIAE fldRAthe adsorbent of the
exchanger (54) and then discharge the air to the

RuhARAhefAERandeP (3605 &‘ﬁgtet’h 2lrainkNRemhéatéd BYHRGeat-source side
at hIrTgughet he aadnsgcl?r |(oti oz) hea ee><rc:harl1]tgger (568: 5 has

héehg %’;‘ctﬁﬁ érﬁ(gtlpé‘nd fhen ARRhar5® HeCAr o U oiRRYor SPEeB ORI case, since the
L as a

air flowing through the adsorption heat exchanger (56, 57) has been heated by the heat-

source side heat exchanger (54), it has a higher temperature than when heating is not
implemented by the heat-source side heat exchanger (54). This enhances the moisture
desorption capacity of the adsorbent of the adsorption heat exchanger (56, 57).

[0022] Further, during the humidification heating operation, for example, in winter, the

air conditioning system can dehumidify, in the adsorption heat exchanger (56, 57), the air
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| ower tenperature than when cooling is not inplenented
by the heat-source side heat 5 exchanger (54). This
enhances the noi sture adsorptifon capacity of the
adsorbent of the adsorption heat exchanger (56, 57).
[0023] A different enbodinent is intended for an air
conditioning system including a refrigerant circuit _
havafp beenapotbddbyvihe heat-source-sideucat exsibangdrd54) andcthemmdiseharge the air
(54) and a utilization side heat exchanger (55), for |
tor thenputdoer spsice. Gethis i case, cymdeethenair Hiowiag rthepwgh rthe jagisorption heat
circuit é40) and supplying air having passed through ,
exchanger (56,270 ihem be¢rdeodiehby dhechentrgeyrce euls)heppexchapgan(54), it has a
space to cope with sensible heat |oad and | atent heat |
lowisa demperatyee thasnwhetrgeeling is nefeimnleenjed By thejheapsqurce side heat
(40) of the air conditioning systemis further

exshangen d&4)wTiis eBhangessbe TnPSHIn GO eaRgeity p5ghe adsprbent of the

ng t he surface of which an adsorbent for noisture
adsggviopteat Pxchaeeb(P0and)- moi st ure desorption therefrom

1803 14 e Sl s S BR AR b el PR e, nclcing a
B b I R R 8 o oA RRE S e, R, (50) and o
QR s Rt B e | gl LB fhe refigrant
Cig%ty‘i‘tﬁgl:% égdn %Eﬁél%l&}{{ ﬂgwig‘g&)g?stﬁ? ﬁgl}?)lela% gﬁé) ﬁﬁféﬁa&iﬁégs?&( Ega’qtexchanger

(b aRORT ek do Yont P soabls, b oo R B tegf FRRER e room

Fortisy BF lrReBRL 8¢ o) 86 e KO ERRIL oystE i fuRibr provided with
o AR el s 86, 55, SR AEDG! BRRL Adifrbent for moisuure
oFREFEh el bF 1l UL PR R a2 01 Bcisoing
S8 UGBS o 0,06 B5h R0 10 I il s v
AR ARG, LKk 180l U6y M o 0FIcH Aol hoRRLPTSS. 57) and
di8bHahL B RosTof altAY HRGLUREHE §phckNr Oough the first

adsor ption heat exchanger (56) is supplied to the room

[CORAL € TR s CRBBMITEAN (thy Ri@ﬂel%‘idwshﬁ"ﬁiﬁ&)rﬁﬁﬁ&ﬁﬁ{ & rRs e heat-source
t he second adsorption heat exchanger 8 (57) r1s

sidé hediakeRmMabO(34hand %@Qﬁbrpﬁ@ﬁ%@a@ék@h&%ﬁm$7§£‘§@ﬁ)ebﬁvely. One of

whi ch the air having passed through the secon

th3d8ek Plof Giir Peaks eIy hédrkbuice &P batcekdhAngdre(54pand is then
space and concurrently the air having passed through

distiardddr wtthadarlopt spade. THaL othXChew I i feb3esi through the adsorption heat

exchanger (56, 57) and is then discharged to the outdoor space.

[0025] Another different embodiment is directed to the air conditioning system of any
one of the first to sixth solutions, wherein the adsorption heat exchanger (56, S7) comprises
a first adsorption heat exchanger (56) and a second adsorption heat exchanger (57), and the
air conditioning system is configured to repeatedly alternate a first mode in which the air

having passed through the first adsorption heat exchanger (56) is supplied to the room

space and concurrently the air having passed through the second adsorption heat exchanger
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di scharged to the outdoor space. 5 [0026] In this
enbodi nent, the refrigerant circuit (40) of the air
conditioning systemis provi@led with a first
adsor pti on heat exchanger (56) and a second adsorption
heat exchanger (57). In the air conditioning system
an adsorption action for adsorbing nmoisture in the
(59) is disdhargeditadiee dutdoorespade artdea dcpad muds dn pthidnthig@dn having passed
exchanger (56) and the second adsorption heat
theoughathg evecqrBl7 pdsempticnohent rexelaniggr 6570 ¢is supplieshtaghe sem space and
(regeneration action) 10 for desorbing noisture from )
canisarrentbyo thsesir hauiogspassesc thrpyghy the Brshafsqsptiom deat gxghanger (56) is
adsorption heat exchanger (56) and the second
dischaegeditp the oidaorsRa®anger (57). [0027] - Effects In

the present invention, the refrigerant ¢circuyit (40).is .
(0076l | d dhinvembogineenisringrafe ceraplsaiFauit 4 AEile aérxeq{ﬁlﬁ@%%g system is

(56, 57) and the air conditioning systemcontrols the .
ptiidedi with a dfirgl adspeptiony heat peedangrg 588 B 8 Sreaepdparption heat

xRNSR I Al SYLEBRP ST HserHRE agtign fospdpgyoimg moisure
ing nd%aggg BE’B%’ ﬁ%%h%og?‘h‘% g‘%t ?#d%?fﬁggl!} %egtnfp %hgé\é\ggﬁ%iﬁ me second
B L 89 S BT RER pgeraion son)

R gt 50 B B MR R i
el s osBReE o HRRefcoRf G T S IaRE ST, (e
BRI on, he el rigerant evaporation

et S Psin HIGHSEINE eiBLall GHaR AOFE bidfiAUwiliP one o more
acia}ioggigglﬂ%?! %h%g%?séﬁjﬁ???&é}}dt g airfc%hﬁitﬁﬁ{rgt dgg@npé’&lltl%ls #% humidity

power or refri geran npr essi on

ofg’?rﬁagbei g?#g% _c?/g ﬁgch}({&g%ggﬁ/mggrﬂ{tﬁéh a} f?})t/t?llaﬁi%?h(gﬁ, S‘hjeSpeciﬁcally,
tHe &S hitiod R déitifidi8ed B aflettd By bhden@ink MoisQR inNfe air as in

operati1 on, alr conditioning systemis configured

tHe o syskefh Bﬁ,eoﬂjﬁdsb'i'tﬁﬁé hﬁﬁ‘stﬁ’ﬂeﬂﬁ theatr onohe RaskBent( This, eliminates

the air "the noisture in which has been adsorbed by the

thRARd BS & ' RligFant REG tefripRrat®é)in #tOrefii@atfdhdBlcle below the

It to the roomSpace. 1n this case, since the air

aiP AR GoimARNRE 1Y khdven Wskdnh 4Ad eRdbIS We altastbeatehbmidified even if the
(55) has been dehumi dified by the adsorption heat

reé¥ SRR I SFapoRion Stémpefdiire i €64 G Sthé Ngr @eWUPbindfor higher. Therefore,
condensate pr oduceg near the

according to the present invention, the refrigerant evaporation temperature in the

refrigeration cycle can be set higher than in the known system even when the air is
dehumidified, which reduces the difference between high and low pressures in the
refrigeration cycle. As a result, power required for refrigerant compression can be reduced,
thereby improving the COP of the refrigeration cycle.

[0028] Particularly in the present invention, during the dehumidification cooling
operation, the air conditioning system is configured to cool, in the utilization side heat

exchanger (55), the air the moisture in which has been adsorbed by the adsorption heat
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utilization side heat exchanger (55) with the air
cooling. Therefore, drain water can be 5 restrained
from being produced in the utblization side heat
exchanger (55) and a systemfor drain can be
downsi zed. [0029] In an alternative enbodi nent, during
t he dehum dification cooling operation, the air o
exvhmufiet (561 57) ang shamnsupplycioné thpurooth spaceldinuthisdiasgs sinag the air being
the adsorption heat exchanger (56, 57), the air .
cduded byotho editizatonl side heat exchangdr|(PS)dhas beers dehmmidified by the adsorption
exchanger (55) and then supply 10 the air to the room
heap ehanger t(F6,s 5¥asthis tidyees thee amiopntef rrgndensa® arqdueed near the
by the adsorbent of the adsorption heat_ exchanger
utilizgtion pidephpst isuelingeo(S8Y Wi theeail co9lingatTherefareddraig yyater can be
exchanger (55), this enhances the noisture adsgr?tign
regiagned fromdreingproduesdrin dhi utilizption pige Beat exphanger (55) and a system for
dehum_ di fication performance of the air conditioning
draipsqag hedamnpi@ednhanced. [0030] Further, during the
condi t

(0338) o w5 alsrgataysgrmbimai, Qo defimidifigafn cooliSg opelation, the
S GO SEFUY 1t LRI SenUR Ly WEafscmafth G exchanger (56,
it e inichieadopiat b he Bzt on SHIEAICR, SRS o) 4hd then supply
OB Rl SR 3T AR e B
g RUBPEER. Porh GRETSEE” (e Mt PRt SPRE o e bilzsion side hear
RN TS AU P
RSO FPd ynsa

B Atk A AR T e
is:}lg?ﬁ%lred g élhﬁigﬁfyggﬁj%e A\ rion SRl gxdvlagl? r&ﬁg,?’ggﬂlte\r’]‘%f Raving been

ow n ced as conmpar e

héﬁitc{dl RERLaRlizald gsi# 14 ed LA s5) R tﬁéflaéﬁﬁbl?(htgé BE to the room space.

utilization si eat exchanger (55) and "t

].nrat‘ﬂg;oéa% | Pk ; @?h%ﬁ{?ﬁ\ﬂﬁfdiﬁcﬁﬁay ﬁlfzz)ardsa—rg}ci% BERVexdBshger (56, 57) has

educed powe or amm air bl ower owing the air

béndhddted BYNthR GRAMAGDLE Qd@hkatbbaiBAger[ B8$21hid hhiiRes the moisture
since the utilization side heat exchanger (55) and the

d@@lﬁ@{oﬁtdaﬁz{bn?ﬁﬁftthel Qdsoebeal e foted fhe HufidiFRAGE peféinance of the air

can cope w he corresponding flows of air, the

coiRiting Shtedd anfdeihigeihr ough the utilization side
heat exchanger (55) and the anount of air flow ng

[60BY PUGA abdBertdfsdddhbmNthe et condfdaligasystehbis corfigurt®to allow the air

exanpl e, can be separately
to concurrently flow in parallel flows through the utilization side heat exchanger (55) and

the adsorption heat exchanger (56, 57) and then supply the flows of air to the room space.
In this case, the pressure loss produced with air flowing is reduced as compared with when
the air sequentially flows through, for example, the utilization side heat exchanger (55) and
the adsorption heat exchanger (56, 57). This provides reduced power for an air blower for
blowing the air and in turn a downsized air blower.

[0032] Further, since the utilization side heat exchanger (55) and the adsorption heat
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controlled and the air tenperature control and air
hum dity control can be carried out 5 individually.
This increases the flexibility of air conditioning
using the air conditioning system and thereby
enhances the confortabl eness of the room space. [0033]
I n anot her enbodi nent, during the hum dification
exvhangen 56 5) aviaunent i eamcope with thet ¢oorespapdingsflews of air, the amount
configured to cool, in the heat-source side heat .
okricHiowieg theigh theaitilization bide rhsiat exehanger () @ndrthe amount of air
been adsorbed by the adsorption heat exchanger (56,
flewingathepugb thi edsatptiem heajesxchangsr (56 ST syamplss can be separately
space. In this case, since the air being cooled by the |
congrplled sud dhe girgtempsratuiexesiiinh end @g4humplity peapgrol can be carried out
_dehum dified by the adsorption heat _exchanger (56, .
indipidually; dhiscingieasesthe flgxihility ofrait serditianing uSngdhe ey conditioning
near the heat-sourc si de heat exchanger (54) with
Systean g thersBy iepgrncanibe &p tablingsOLiAE BT SRTCEe
restrained from, heing prqoduced. in the heat-source . .
(0933 o mother HEaRRgdHmen, uripg) the éw@ﬁﬁt&n hediing gBgretin, the air
15.downsi zed. , Further, if the heat-source.side heat
cULipIRsRsYSteRh i Goptighed 4 gaok 1 e@cﬁomrﬂé%@% gxchapger (54), the
.can be prevented.that condensate freezes on the
off iR s Rt Iy Whioh it Besouiberogs B T AR Rap B bpngy (56, 57) and
0034] I n_another, e di nent, .dyring.the . .
R i EF AT G hecOiears TBie: I Hish e fcs fhe air being cooled by the

S5 R L 0488 BB e
oRGERR8h b U953k LA SRR BARIEAE pp s s
siliﬁ lééﬂ 'ggcsh%rﬁg% r{?ﬁjo\?ﬁﬁ ﬁﬁehﬁr c,adoﬁing.ls'glger%tgred Qrdin Q/af@ o3 y{s gefsl:rgined from

e adsorp eat “exchanger
beglz(% R@%&&%‘R}g ffj@{ltﬁéli{)gp%ni&eh&? @I{ﬂ]éﬂ%ﬁ??) sde sgﬁa{l for drain can be

ances t ure desorption
it t side! 64 i in the outd
GRRGEI ¥uther! 18nEH side H%a%ﬁ&ﬁne%’%?t(ﬁ@ is i‘d?s?;osed in the outdoor

¥
regeneration’ capaci S?B‘%%erefore_, _ _
r ] :
o588 OB TS A i Lo s i

hh@ﬁgﬂ ply the air to the room space, the
%eh}am %eriﬂﬁo

ficdti on performance can be enhanced. [0035]

[0034) N&f andihet BEibbaithedt Miink] thatdeRMmBALIRE QRAAZIIpeRtion, the air
the air conditioning system is configured to

SRINHISY §péterh T didi gﬁfia‘él%ﬂﬁhﬁﬂigf',%tth@m&%?ﬂiﬁﬁrhe@ﬁ@x han 56, 57),

cthe aiéjg h)laé\;vei ng beeln 11 cooled by the heat-sourcec si%leer( )

theat hakf B Aeate@ by tAO HedtiBirce iskieREO chRGeRi(54)t A d! thén discharge
out door space. In this case, since the air applying

tha0dis tal il b@rdbdespads Omband cak, binee tads@rekd a0 deeé@b moisture in the
exchanger (56, 57) has been cool ed by the heat-source

adsbfiRnh 6AtheCxdsbRti@arheat exchanger (56, 57) has been heated by the heat-source

side heat exchanger (54), this enhances the moisture desorption capacity of the adsorbent,
in other words, the regeneration capacity. Therefore, when the air conditioning system
adsorb moisture in the air on the adsorbent of the adsorption heat exchanger (56, 57) and
supply the air to the room space, the dehumidification performance can be enhanced.

[0035] Further, during the humidification heating operation, the air conditioning system

is configured to dehumidify, in the adsorption heat exchanger (56, 57), the air having been
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(54), this enhances the noisture adsorption capacity
of the adsorbent. Therefore, when the 5 air
condi tioning system desorb noilsture fromthe adsorbent
of the adsorption heat exchanger (56, 57) and supply
the air to the room space, the humdification
performance can be enhanced. [0036] In a different
camidso by rtbetheat-doarce side divdi exadangy ¢ tapd then dinshargartbe air to the
to allowthe air to concurrently flow in parallel
otftlents spake.oliy fthis Hashesinces ther sis fmpgbenh aneisere hartheradgerbynt of the
10 and the adsorption heat exchan (56, 57) and
adgpeptionhgat exigharigen (86, §7) basrbeewn cwi@? by theosat- é%@%SIdF heat exchanger
this case, the pressure |oss produced with air flown
(543 thisnbanses theampishire adsomtion GaRRmLy ofdh %ﬂdsos@ql&eﬁqr%fprey when the

flows through, for exanple, the heat-soufce s

hea
aif QORGIGRINE( BYFfera desphe MEiEBiep OB thie SASIREH AR élile (aéaorptm heat
e Sl G641 o Hif FPom SR rans SmiGfcation performance

57). This provides reduced power for
e’?CB?“@F&%& r%)
bl owe [0037] In a different enbodi nent, the air
¢ W"F one of the first and second adsorpti on
t exch ers 56, 57 s.su ed to the rooms e
o8 TR aromEtae %ﬁ@ SofingFYE D 5RBRERRT (O allow the
aig% cqrgm‘ralixty]ﬂgs gﬁ ?a)ta]?a&lafﬁ t%g é)lge)e(s%rl}%‘% (ieslé%%) gﬁwhanger (54)

ﬂ%@%iﬂ@%f oBho %ts%t"%ss A0 %%g o8 dipphathy B RFERE i o e oudoor
20
L L
wg:g a»gléenu% I%lél s%@&%n?ﬁllgeﬁ(f\i//@ %ér??%{’rre %ngnBlet qgeglggtlngource side heat
eﬁilaﬁcé%? (Hga‘ﬂg.ntgé aLlQ Qéﬁ n Lcj::aft %gél'fangl-r @;6’ g?/v)eo #1 oeldes rezqglced powetr

I agram oW ng

fo?QHQl tUl&Wérr}gT @%%ﬁ@hg%ﬁ%m Qdﬁwhgi%d‘ﬁ%lolve?u“ ng a

node concept ua

[O@Bﬂ?r asrd?f‘ﬁé Bt Eljﬂﬁo ent, |tﬁ¥" £ fﬁé}&i Nith oROYF tthhoﬂl‘sf‘gnd second
syst em ur

accor |ng to od ment ing a second node.

a({sgiﬁﬁﬁ:dgglregt% eixglrllﬁ%:cf‘s (§6I §7)‘?s fl.ﬁ)?ﬁgﬂd the fb 6t %ﬁd@e%&"\‘:d%uﬁ&ﬁly, the air

gerant circult according

ccﬁa@ﬂ%ﬁ?&?&%ﬁa oiaﬂgz HPs‘é dﬁ’lﬁhé’éébﬂd adberbien Hes exchaaners (56, 57) is

ication cooling operation. [Figure 4] Figure

didcHaseed 18 SREHBHbSr PhdD TRIR, AUTEPLbA ﬁct%?ﬁﬂ)k @Hé of tHeiref and second
the “refrigerant Circuit according to Embodi ment 1 and

adsbiptie@ N avdtObxhdhge?d (BBE ITYMarl fal ¢@deneration action for the other can

concurrently take place. Therefore, the dehumidification cooling operation or the

humidification heating operation in the room space can be continuously performed.

Brief Description of the Drawings
[0038] [Figure 1] Figure 1 is a conceptual diagram showing the air flow of an air
conditioning system according to Embodiment 1 during a first mode.

[Figure 2] Figure 2 is a conceptual diagram showing the air flow of the air
conditioning system according to Embodiment 1 during a second mode.

[Figure 3] Figure 3 is a schematic diagram showing the configuration of a
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5 heating operation. [Figure 5] Figure 5is a
conceptual diagramshowng the air flow of an air
condi tioning system accordi ngi2o a nodification of
Enmbodi ment 1 during a first node. [Figure 6] Figure 6
is a conceptual diagramshowing the air flow of the
air conditioning systemaccording to the nodification
redifigeEais eiticwie accotdidg to Bonbadiseentd hdndnitd behavidr duFingthedeiumidification
Figure 7 is a conceptual diagramshowing the air flow
cagflingoperiation.condi t i oni ng system accordi ng to Enbodi nent
2 during a first node. [Figure 8] Figure 8 is a
conc ¢Pigued 4liiFagnra $hewschgmatie didgram | sbawing thee cenfiguration of the
condi ti oning system according to Enbodinent 2 during a
refiégasant oisis actdrilipgrte Bnbadigantel gnd ifs Sebaieiring the humidification
di agram showi ng the air flow of an air 15
hf@é‘ﬁﬂl"f’ﬁ@ﬁ?%g system according to a m)dl fication of
Enbodi ment 2 durin sq a first node, %ure 10] Fig H
10 i $Figueeo L dijgura) S ds &FWE%WW"’(‘% gwing m,agf ?We"f an air

qaﬂdztg}%éytﬁ%%!wg%@ig; %&m}ag rdl %t‘tﬁ(gbé 1 bﬂl éllr%% irst mode.
gt LmiEOT eyl i Bt o =
R BT ¥ A
Seco.gg’ G0l 99 UL SO0 et QRO AbERte BUE! Ao ot an i
%?O@?Hr%%g%%ﬁ?%&d %r‘%f&ﬁ?#@ﬁf“ogd‘t“?f& ShPe i gure

§i4r' ToRo AR 8 & S PEPIR Pl SpBviom, b WE RO Bt the air
B 5l 5B M A B,

f ﬁgdiﬁggndBﬂo@%‘%eﬁ@ﬁ‘fg“‘%ﬁﬂﬁf R ?aeﬂ%é'p%“ﬁ‘g of an ai
cﬁdﬂ%@@o%)@% {cﬁ?ﬁ Rd mf)g?“é’at‘? n 5%636({{1m%§t 2 during. first mode.

conal accor ment

Mbde ﬁl%[ll'C eLFigﬂgs Hytis tah@()ch]thﬁgt di grscr ?%t% ng'm@%ﬂ‘ﬁmvsof the air

of t e pres i nvention w n detail |

cRMAtVNiY {tenPadcBidhs RFfe b difiGitith JMERBSdiment 2 during a second mode.

[Figure 11] Figure 11 is a conceptual diagram showing the air flow of an air
conditioning system according to Embodiment 3 during a first mode.

[Figure 12] Figure 12 is a conceptual diagram showing the air flow of the air
conditioning system according to Embodiment 3 during a second mode.

[Figure 13] Figure 13 is a schematic diagram showing the structure of the air
conditioning system according to Embodiment 3.

[Figure 14] Figure 14 is a conceptual diagram showing the air flow of the air
conditioning system according to Embodiment 3 during the first mode.

[Figure 15] Figure 15 is a conceptual diagram showing the air flow of the air
conditioning system according to Embodiment 3 during the second mode.

[Figure 16] Figure 16 is a conceptual diagram showing the air flow of the air
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[ 0040] <<Enbodinment 1 of the Invention Enbodi nent 1 of

the present invention is described. An air

condi tioning system (10) of t3he present enbodi nent

runs a vapor conpression refrigeration cycle by

circulating refrigerant through a refrigerant circuit

(40) to cope with both of sensible heat |oad and 10
cdnditmingwyaten] medrding ® Embodimpatce. The refri gerant

circuit (40) of the air conditioning system (10) is

provi ded with an outdoor heat exchanger (54) as a
heat - source side heat exchanger, an indoor heat

Best Modeyfor (:b5yingOut thelhverdtonon si de heat exchanger

and two adsorption heat exchangers (first and second

[083%or Fmitodiments of bt @ngenisinvesin wit] be[drgariiedain detailybelow with
in Figures 1 and 2, the air conditioning system (10)
refesengsrio thpdrewings. a 15 so-cal | ed separate type and

i ncludes an indoor unit (11) and an outdoor unit (12).

[0PA@  i<rdothodiment 1(of the IVentit&s t he i ndoor heat

exchanger (55) and is disposed in the room space.

t he @ﬂﬂ@dlmaﬁdl of He praseabHVenHen iy dezyﬂﬁ% 1Ay 8l @H@ltwnmg system

out door heat exchanger (54), the first adsor

(10aai e RGN ¢ s ERBREFSHOR BRI EHBHON e by circulating
XChangﬁwéﬁ gyt curcui if S%rc'éﬁeége%%g%ld%ﬁ?%@?%ﬁ?ﬁt load and
et it o ﬁway‘PPHE‘ PR e grievan ST ﬁQOf‘ﬂ?ét'ah S Ring system
(0} ot b B 5 s B BP0 B -s(“«;;”lfc&,v.va“e heat exchanger,
w‘?%%ﬁ bt exang Ts80R Wit SRR BORS a%ﬁ““ REf i Rorption heat

R M ey,
[@gglg' s 021'9\’«%58) ¥s9 i leﬁ’l)e aircdidiho ﬂ%fﬂeﬁpgﬁg $¢ Oflffpured as a

a SI €’ not or-opera expa

55 B LS LB ol o 1) o
in}&%}%@.}) (ﬁ'lgﬁlcﬁldg Hféqg&od?gl%t &gfrf]zr ﬂ%?aggorsbc%ﬂ gﬁécﬂﬂ! the room space.

excnanger

Oﬁ’fﬁg]gtﬂgreﬁdaidt( #8:ou (?Bs cu#ar g qgéig&es-l{ﬂg oﬁl@U?LIr &3P S£cHanfbr (58), the first

connec I'ts rst port of

a&sgﬁ)ufohrl?éat e&&%g&a?Q &ln@CHhar setsnd/ ﬁdsfg?;%ﬁo@ﬂé’at%ﬁ&‘r@e?%ﬂ and is

its suctlion o the second of the first

dlg]gd%d Wa%hS %'u bP spacd! The (inddor Mte(lqytlg‘éeﬁﬁéiﬁé& as a sca—ca]led wall-

changer I's connected at one énd to "the thi

mB@fitkd Bfpel ﬁ'z?mé}?rr RimbiRE T HRY waR|sBRLQY ofAt Yéorh.Shke 1ﬁﬂ§or unit (11) and
connected at the other end to the 5 first port of the

the Qufidver ﬁﬁx‘t‘? Zg%‘fe S@iREle@to ¥AlVthérSAd unsHdvn iREPEINNBAR g lines of the

exchanger
refrigerant circuit (40). Further, an unshown air passage described later in detail is

disposed between the indoor unit (11) and the outdoor unit (12).

[0042] As shown in Figures 3 and 4, the refrigerant circuit (40) of the air conditioning
system (10) is provided with a single compressor (50), a single motor-operated expansion
valve (53) and two four-way selector valves (51, 52). Further, the refrigerant circuit (40) is
provided with a single outdoor heat exchanger (54), a single indoor heat exchanger (35)

and two adsorption heat exchangers (56, 57).
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connected at one end to the fourth port of the first
four-way selector valve (51) and connected at the
other end to the second port @& the second four-way
selector valve (52). In the refrigerant circuit (40),
the first adsorption heat exchanger (56), the
not or - oper ated expansion valve (53) and the second
[08d3jor The eomipessord $@hiawgenected At itardischanganigledo ithe fitst port of the first
10 order fromthe third to fourth port of the second
folipwayselgctoevaee 51)wat eonr(es) at jto Suction Bire to theisasendpert of the first
exchanger (54), the indoor heat exchanger (55) and
foprwiy seléstor paiver(SHeThe extdoanbeat cxelBmee7(543 iscanngeisd ft pne end to
type fin-and-tube heat exchange conposed of a heat
the tlairhpert of thelfgstfour-way a¢lg@onvﬁ%mf51@ﬁnd cornecediat g other end to the
them the adsorption heat exchan TKhA 57). has an
firstiportindifhe sepondauay lielostar saive 483k dgéwé%ﬂa& e%@@ager (55) is
15 include zeolite and silica On_the oth q
cangiestedfat tome adt Wothe ﬁ)@&b l@(bﬁég@’eﬁwsﬁ)ﬂ"”&ﬁo@‘ ﬂw&)r valve (51) and
i ndoor heat exchanger (55) has .no ads ent caryied on
cqmpected at the pthss ead torhe s¢ropd PREST dhe %PC%L UL SRlgator valve (52). In

e GrEeBI vitp e (405 o B aeplion Bt Paeet {50 I i ropersid
e>§285% vilye 59wt Bersrmdad 3%%832hffet egsﬁc@' 2 ‘(5@ dffetanged in this
SRR R %%@ﬁ?smag%oﬁd SR ROk Gl

lﬂggtﬁ por t aﬁ) tn(egﬁgrag?)hgﬁ od)rdleﬁ %gt%lga{nrggr (55) and each
‘I§8§%“PPo (HE ok G'8¥ ik ?f?%“sstpﬁﬂ Tred HRal i) probangers
Cmosgéegﬁbgﬁﬁy‘i%%?fa‘ﬂgpor Bl Ohd o3 E QS NG e adsorption
h%?%(%:ﬁa%ger\(ﬂﬁkg ﬁz’? Qéht eldsg gto}f(\g}nh@ oh %Hfgf‘ C‘%(fn#)ue?] Iaggsorbents used
n%f‘ge %ﬁlcé 6}} fiid Gl OLHEH fo‘i@_é Surdb Q048! | exchanger (54)

OVG ure, as S lgures 1

al% el ﬁ}d@blr h8 ”Qlchhﬁ%k I@5) ﬁ%ssglﬁ %d@%%)entof:agﬁ@@%' N fin surfaces and

I's co ure heat

pﬁmé heﬁeﬁgﬁé% Heavééa%lfﬁarnﬁﬁ%tefaﬁt the air having

passe hroug adsor ption exchanger (56, 57)

[B4SPOSER fifde HH&G- QM g&@&oi“ %fve((ﬂj sztBEesabétweeI% a first position (the

condi tioni ng system (10) | so” confi gured

PGSR in tlj]%lﬁ’é 3 it WﬁmﬁttH@ ﬁrﬁ@ﬁ&’ iRt forts @MmEest3AAE the second

(56, 57) tot out door space, the air having passed

aﬁd"fdﬁ%%&ﬁ%&%ﬁﬁ@dte BRdta RysHPPetion GHY poditién BRdwn i Bigure 4) in

air conditioning 5 system (10) is configured to
whicB\hé frst Ané fur@hbdBtcehtnfctoad e @8cond and third ports communicate.

dehum di ficati on and
On the other hand, the second four-way selector valve (52) switches between a first
position (the 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 second position (the
position shown in Figures 3(B) and 4(A)) in which the first and fourth ports communicate
and the second and third ports communicate.

[0046] Under the above structure, as shown in Figures 1 and 2, the air conditioning

system (10) of Embodiment 1 is configured to supply, through the indoor heat exchanger



10

15

20

25

hum di fication by repeatedly alternating a node (first

node) in which the air having passed through the

first adsorption heat exchanger (56) is supplied to

the room space and concurrently the air having passed

t hrough the second adsorption heat exchanger (57) is

di scharged to the outdoor space and a node (second
(55 tiehei noomhspabe, tthe amihaving\passedphesigh the adsdorpsioghhaah exchanger (56,

second adsorption heat exchanger (57) is supplied to
5T)hksposedinstha catdood unit §h)uThe atr| opnditieniagrsystam (18) pealsegonfigured

through the first adsorption heat exchanger (56) is
todtlisrhegegtbcough théethouadsomtion haatesxchagar (56, STderthe pwdaer space, the

Behavi or Next, the operational behavior of the air L
aix baing ipessed ghropgh dhe putdporoheat eyehmnaen 54). Burther,sthe air conditioning

described with reference to Figures 1 to 4. The air

systetl(40) dnrondizuyest terarevids secalledebateivdseeantisnpwydshumidification and
erfornms a dehunidification cooljng, operation an ) .
DGR i, BiPeaealt RGP HDEr &ress (SFRGMEHE) i Which the air having
condi ti oni ng system ((10) al sg provj des air..
passRebiibroushi the fiss pdsqrption L%RU"ESFP%‘B‘?‘% 4#3) FSoBipPLrh tauthgyroom space and

QBRI it oS e e LB Ao e 57 i

st A aittionr amas e iR Cernd FRGIR iy fihir baving passed

th?ﬁ.ig%?ﬁa é%ggluﬁ %&so?ﬁt%nagﬁg’eﬁhgﬁlga{ g%fé}i% ;ﬁ:pif)ﬁ%& ?":@gen ir<?orﬁn space and

unit, (12). 00481 < ' .

QBT BipePnPSinE ok PR tienint dLrRUFE Sk exshanger (56) is
shown in Figure 3, in the refrigerant

d@% eragﬁtdlttg?lzfo‘?u,%d?%ép?‘ierst four-way sel ector valve (51)
lﬂiﬂﬁzf)ret-gi %rét{b%%lf}.‘aéh%’vio&’.‘?s”ion' the 25 opening of the
o J

erated expansi on valve (53) is appropriately
t . . : . :
o Congahdls ool BaRich o s K dBRAREn b B (G0 imbodiment
) ¢ ot - AR
135 BSOS s LT B SORSRARE S 10 of e
prefent3hftiddinhién %Efﬁ%ﬁn@g HehithiPfcaliBA cobits P& atiof afd a humidification

sServes as an evaporat or and the sectohd adsorption

v 7 " .
o5, R h 5 AT Sy ST R S o
vEREAM FIROFRIn 9]}5;5‘:9 Aol e odt@dor akCANERIpPR/iFit to the room

evaporator and the first adsorption heat exchanger
sﬂa@@lvh@l%{c\ﬁ?&g&ﬁitﬁ ]p,aﬁ QitNEé‘?&ﬁn ﬁfr%ﬂ%@&ﬁ}aﬁﬁ%ﬁt @l the'rbahepace. When
Irs

5 [0049 n-the node, as shown in Figure 1, the
wihbwhak&brifhn bAE ehHUSORAR i Mhd aif Editioning system (10) are operated, the
room air is taken in the indoor unit (11) and the outdoor air is taken in the outdoor unit (12).
[0048] <Dehumidification cooling operation>

During the dehumidification cooling operation, as shown in Figure 3, in the
refrigerant circuit (40), the first four-way selector valve (51) is set to the first position, the
opening of the motor-operated expansion valve (53) is appropriately controlled, the
outdoor heat exchanger (54) serves as a condenser and the indoor heat exchanger (55)

serves as an evaporator. Further, in the air conditioning system (10), the first mode (the

mode in Figure 3(B)) in which the first adsorption heat exchanger (56) serves as an
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conprises separate flows into the first adsorption
heat exchanger (56) and the outdoor heat exchanger
(54). The air having flowed irdo the first adsorption
heat exchanger (56) gives heat of evaporation to
refrigerant flow ng through the first adsorption heat
exchanger (56) functioning as an evaporator and
evaperaedryaniethe gecond| agsorpfion fhbatrexcharigst (39 serves hae aagandemser and the
10 adsorbed by the adsorbent carried on the first
seadad nptde dthehmade éx Ehgangy 3€A)) 38)whielo thehsacondhedsagption beat exchanger
dehum dified. The air cool ed and dehum dified by the
(57) rsstvesds cmptyapardteraande sh firgg eadsorplen heplopxchangesu§) serves as a
the unshown air passage di sposed between the outdoor
capdensef azyrepeatedinalternaigbor unit (11) and then into the
i ndoor unit (11). The air is mxed with the above-
[0949) i dmake fiosmaedes ap shewn i Figise iln thsopir aken intths O&HHJOI unit (12)
then flows through the indoor heat 15 exchan

corpRIises sepgrals flogs Valg thecfiet MSO&F%‘&F&& GXSRangsT & r?ﬁné %?thoor heat
rovmn t hrough the ndoor heat C
R8T O5) Ingh aglr&wvwm%é B0 Hiedfirs @frsel}gl%&eﬁbe’fthﬁlsﬁér(‘%) gives

cool ed. The air_thus coo| ed and deh m dified
heat, 6 FYapgrationda grrigRrant ﬁa‘afe}g tl}mush o e itamiion Reas exchanger (56)
05 out

R s SR by e e B bt B Hopt Bl e e i
oSO RSP G Rated bRt dsointioh Hel SRR (58 so that the
iR g, Tt A e HRESLERY I A A RRaR AR exchanger
R SAGEEE e SIS SRS BRI 0 e
BBSSLRT L tnd BencRRCRy A8 B RBLh s o Eéf@“?%%th the sbove:
mtegtl&ﬁg I‘gélrl’l air’ Ken nyﬂﬁ i?lhf)oleﬁnpgﬂ') ?g%gﬁ’é?leﬁ Oy S?ﬁ%ﬁ%} gxe indoor heat

econ eat” exchan
h
e)fcggxgélé? Ia?ér? ?Heé B{Sf%éc@igﬁé !‘. fleaQ ég %gehJ rattnlﬁ t8 Eéﬂ%@fan? H@‘&E‘xg through the
I SRS B, o o
Tﬁé‘guttllﬂﬁ 'Ei d]cﬁumﬁﬁﬁéd f$%u g duzhthe H&oﬁhfut (11) to the room
avi ng f | nto the second adsorption heat

ghanger (57) gi ves heat of evaporation to
refrigerant flow ng through the second adsorption heat

[mﬂpa@?\ﬁhe(o:’cﬁér ha#AC b 1he AStakBn BY BROMAISST @1H(12), the air having
t her eby being cool ed. Further, noisture in the air is

fl8fe@ IR theitd &t RS ChaTYe ?ﬂ;ﬁd gidew Redt 0€ co@dePBAtion from refrigerant

adsorptl on heat exchanger 5 so that the air is
: gh&ﬂe oltiBoRhéat GRENIRGe(Bd) daittichiticl dsefcdndehdie and thereby
secon a

heated. The air hzgtrt)::l Ib(y)'r;he outdoor heat exchanger (54) flows into the second adsorption
heat exchanger (57). The air causes moisture in the adsorbent of the second adsorption heat
exchanger (57) to be desorbed and the desorbed moisture is given to the air. Thus, the air
having generated the second adsorption heat exchanger (57) is discharged through the
outdoor unit (12) to the outdoor space.

[0051] In the second mode, as shown in Figure 2, the air taken in the outdoor unit (12)

comprises separate flows into the second adsorption heat exchanger (57) and the outdoor
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heat exchanger (57) flows through the unshown air
passage di sposed between the outdoor wunit (12) and
the i ndoor unit (11) and thentinto the indoor unit
(11). The air is mxed with the above-nentioned room
air taken in the indoor unit (11) and then flows
t hrough the indoor heat exchanger (55). The m xed air
heit erchahgert(S4f Thw apdmsingdlowed intsf the genoad ad§drptigmbeat @xchanger (57)
through the indoor heat exchanger (55) functioning as |
giaes dwatpof aveporatieh thaefigeraneiflaying thrdvgh theosesgnd Rdgorption heat
air thus cool ed and dehumdified is supplied through i )
exchangen ¢&Hrfunstioning(apen evaparater pesbtherabybsing @l Faytharpgoisture in
other hand, out of the air taken in the outdoor unit
thepin)is adsnsbed by Hievadserbeny eameesl omths sependoaisamsion heaj exchanger (57),
exchanger (54) is_given heat of condensation from )
sq thet theeimistdehymidifiedy Thy atllhffctﬂl@qa%@h&ml@ésg byrahg second adsorption
exchanger (54) functiqning as a condenser, and .t her eby
hee aR e Een{S T flowh dspueh 155 neleo e B §8FeRe SiSDRSEE e the outdoor

it 42) anf dheroct it 1 5 &7 bt dosgogn oS TR A frmxed with

first adsorptjon heat . exchanger, (56) be sorbed
g poY BB BB ek Gegnget oy (1 34 RS AGSS through the
at.ed, t.he. fi dsordot L on,_heat

REAA r&sﬁ‘?ﬁ%@i?@?ﬂﬁ% Hrisr,un v biggoteRe? G eBlgon flowing
i 12 . [.0053] <Hum di.fi i )
i 15 Tt et e ST ool 8 en L i, ooy being
SEE B4180 BiE aif R koo e 38 Hefipfhiailila i Supetied ih@EER Me indoor uni

I.$.Set 1o the second position, the opening of the
(lnﬁfoo&'-e(g P 3PES expansi on val ve (53) is appropriately

351" S b, RSBl P B A0S ak i e i bving
351 8 ARSI Sl 190 e oo rerigran
ol A oo g, o SRR e Soger nd sy
hEAP gfh%flﬁ %ﬁa?ﬁﬁy FRCando t EXdREnERYS4) Nowh Wb hé gig%tgadsorption

I'n € second adsorption heat” exchanger

hédft reﬁﬁ?an%?r ?ggoﬂg:e:ﬂ? BhusB FhoidMrelih B adsRFbeat BE HRAGRE gctlsorption heat

exchang ) serves as an evaporator are repeatedly

eRIbRENEE) o bEARRrbed Bnd R ddsbibled HSISureds oPHAWS thé air. Thus, the air

Figure 1,” the air taken in the outdoor unit (12)

h péRBied MRATH RsbrpfvS hedileRcHanger’ (56Pls dRERMAZBA tiEBugh the outdoor
heat “exchanger (56) and the outdoor heat 5 exchanger

uhip€2) td R ctdoofgpdcBg flowed into the first adsorption
heat “exchanger (56) is given

[0053] <Humidification heating operation>

During the humidification heating operation, as shown in Figure 4, in the
refrigerant circuit (40), the first four-way selector valve (51) is set to the second position,
the opening of the motor-operated expansion valve (53) is appropriately controlled, the
indoor heat exchanger (55) serves as a condenser and the outdoor heat exchanger (54)
serves as an evaporator. Further, a first mode (the mode in Figure 4(A)) in which the first
adsorption heat exchanger (56) serves as a condenser and the second adsorption heat

exchanger (57) serves as an evaporator and a second mode (the mode in Figure 4(B)) in
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heat of condensation fromrefrigerant flow ng through
the first adsorption heat exchanger (56) functioning
as a condenser and thereby hemed. Further, the air is
gi ven noi sture desorbed fromthe adsorbent of the
first adsorption heat exchanger (56) and thereby
hum di fied. The air heated and hum dified by the first
waithothpt seoonch edtorpticrh he evxcha&ier 187X baves ahmocyidendee and the first
unshown air passage di sposed between the outdoor unit
adsb@tionrheatt dxeharigeti(S6) sermes as(ableyvapordtor hrsrrepeataily lgernated.
i ndoor unit (11). The air is mxed with the above-
[0054] | dndlk fisbrmede; as ahewn iim Figvee iln dooair yaken i01thy cgpdeor unit (12)
then flows through the indoor heat exchanger (55).
corhprise semdrat flows iep\kmfirse adsomtioschedtershangss (36)awr the outdoor heat
refrigerant flow ng _through the indoor heat exchanger
exchanser (Frot Thoniinhawing Sowed indn e firshafisprtion patrexehanger (59) is given
heat ed. The air thus, heated and hum dified is supplied
hea of geprdenpasion fiera reftigerant floying thraugh th%éﬁﬁ §6§‘E‘E“°ﬂ heat exchanger
0055] . On the other hand, out of the air en.in the
%ana%wnum #s poopdensgi 2nd theseRy L@atﬂ# |1*E}w‘éla 5 fﬁ? o'“‘i h“eglven moisture

of eva

d?sgﬁbgg? frwgg&%tgnffﬁo;hee of ng‘?s f#ff%tu SR e e AIEeY (56) and thereby
SR o S S A o R T
ﬂE@%%hrSﬁ oGt ! hoean SISl B AT e
R 0558 W B TR o 0 e
oo N a%ﬁen( 555 PO, 6 hdoor ew

e)fcﬁgxgg%g [f?g)s gﬂf 1xe§ ngtoé %\hclnrlﬁé Phe ou 31[118'9 ?roﬁ?iiixg&vﬂﬁt flowing
thﬁ rih%‘%ﬁdéo‘?%af‘%%ﬁaﬁa%iﬁdgztf&&l fiin %efsg &&*&Q%Ipﬁﬁ@ thereby further

exchanger out exchanger
OB T B0 o L0 et

P frigerant flow ng through the second adsorption
r({? £B [ig exchanger (57) functioning as a condenser and

[(@Bgf ey ﬁ?a&tﬁgr g thterh‘?r %kél}] P 1 NBBoor WS {19 Sthe air having

esor bed romt sor ent 0 e second adsorption

ﬁ@@& iReoCHN HocerIZéat %@hﬁﬁgﬁ? &Py gWEdhd bELvapdicH ko refrigerant

eated and humdified by the second adsorption heat

6% HRARAREH tROdutbbsieat SRR (59 Mﬂ&f&?ﬁg & dn FAPSAER and thereby
di sposed between the outdoor unit 5 (12)" and the

bé]ﬂg @BblelNThe aikldooRA0by 'E}i%noﬁtﬂé& KA ekdMfdagér (5a) tlokwblinto the second
air is mxed wth the

adsorpt1on heat exchanger (57). The moisture in the air is adsorbed by the adsorbent of the
second adsorption heat exchanger (57). Thus, the air having given moisture to the second
adsorption heat exchanger (57) is discharged through the outdoor unit (12) to the outdoor
space.

[0056] In the second mode, as shown in Figure 2, the air taken in the outdoor unit (12)
comprises separate flows into the second adsorption heat exchanger (5§7) and the outdoor

heat exchanger (54). The air having flowed into the second adsorption heat exchanger (57)

is given heat of condensation from refrigerant flowing through the second adsorption heat
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above-nentioned roomair taken in the indoor unit (11)
and then flows through the indoor heat exchanger
(55). The mixed air is given teat of condensation from
refrigerant flow ng through the indoor heat exchanger
(55) functioning as a condenser and thereby further
heated. The air thus heated and humdified is supplied
extchamgey {5Thfuncticking asirai tondédser tand ttherebyl Beated niwrthat ethe air is given
[0057] On the other hand, out of the air taken in the
moishwoalesorhed fiptPihe adserbentr ofhtheisacpnds adserptiionrheat exshanger (57) and
out door heat exchanger (54) gives heat of evaporation
thereby ehumnigiifiecat The | aisnibeated hansl dmidiSied ubxidbe deeend adsorption heat
exchanger (54) functioning as an evaporator and ,
exchergsny56)0dowy threnghethie umshove 2ir passpgaidisposed beiaeadhe outdoor unit
heat exchanger (54) flows into the first 15 adsorption, .
(13 and ghecinderyenit @@3 andrthen iptogthe indoop upi 11 The air is mixed with the
adsorbed by the adsorbent of the first adsorpti%? ,
ab@atm@t@na%g@m pisdgkentin tke indper wnit (142 end, thegiflayys through the indoor
noi sture to_the first _adsorption heat exchapger 56} .
heag exchapaer(§8N Themeirgs airie Siygp hea)rof fapdensation {om gtiigerant flowing
out door . space. [0058] - fects of Enbodi pent 1 I
RSB GAROOF B X CRARRS S0 AR B (R g5 Bhgfeby further
are djsposed jn the refrjgerant circuit .and th
héhted. i oy heteind Bpidifie) B pandid:Cibranehdn itips bl 1) to the
t he adsorption heat exchangers (56, 57). In other
TR0t ¥t he air is dehunmidified not by condensing

(A3EE dheh e orbEiitich qRGof fhe'4iE kP 1 i GBb b i) e air having
A0 5t M SusSonc i B rie®y 5 kB e P 3F Aflation o, refrigerant
A8k ekiE 26 RO B! Rpp P (oA &5 an evapprator and thereby
bliEEREDR The e 3601cd ! BE BleioSiPHeaP Unbhunlt (NG into the first
A AR 40, T e e A Sl BUERP R e o

ﬁg&:t : gérgﬁgﬁ%gfggég%ﬂ érgﬁﬁgln'gh%g Nfre aYihl'lmn% egi(ij\hé‘hteﬁloiﬁﬁ'e to the first

n ni W pressure e
SASHA LAY (50 a0 g Dt i (13 e o

S];aiaf_reby i mproving the COP of the refrigeration cycle.
5 [0060] Further, Enbodinment 1 is configured so that

[m,gg] ai_lpaw JFEmRssEaentAr ough the

In Embodiment 1, the adsorption heat exchangers (56, 57) are disposed in the
refrigerant circuit (40) and the air humidity is controlled by passing the air through the
adsorption heat exchangers (56, 57). In other words, the air is dehumidified not by
condensing moisture in the air as in the known technique but by adsorbing the moisture in
the air on an adsorbent. This eliminates the need to set the refrigerant evaporation
temperature in the refrigeration cycle below the dew point of air and enables air
dehumidification even if the refrigerant evaporation temperature is set at the air dew point
or higher.

[0059] Therefore, according to the present embodiment, in dehumidifying air, the
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first or second heat exchanger (56, 57) flows through

the i ndoor heat exchanger (55) and is then supplied

t hrough the indoor unit (11) 20 the room space. Thus,

during the dehum dification cooling operation, the

hum dity of the air to be cooled by the indoor heat

exchanger (55) can be |lowered by the adsorption action
refifigerars évapstation temporatiredsothpt fefigerdidne gycle xa@habgyset higher than
(56, 57). Therefore, the anmpunt of condensate produced
cayentiapaly dogeovhioly redvces the differsnee briweereRighangdew(preysures in the
can be reduced. As a result, a drain recovery system
refngerative Fydte A5 spssdtl the oweh sonsvanmsionefathe Seamipsgar (50) can be
(55) can be downsi zed, I!;0061] Furt her nore, Enbodi nent
reduges], thermblydupeayingthe QP phibesefricaatipn gyiiassed t hr ough

the first or second adsorption heat exchanger, (5

ot | S el e L e s o
figf pr 39000 Pept EKABHIGH BRSD Apois throaie %géeﬁ%\%jlsﬁt( ?’@ig?f}gef (s5) and is
N R A I o
obS oSk e o SR e A B BNy oo e
eSS 8L 5 S s SSRORE8in K 57 oPRecond i
SRR ISR 5 Thee 2oL pRAIE DRSS LASRARD g cootmg
oE RS LSRR BT coR 8 JEIES APR 1o ¥l b e o
BRSPS HEATES) B SE oo

[(@%ﬁgr Ftﬂex%‘?&@ﬁ&%{lg%ﬁ?%iﬁ&%ﬁ% sx{ﬁﬁt thgl%g/ Hzt?v:i]xéélpassed through

enperature not eate

HRY1rEOR seb atﬁéfp:?igﬁ Gkt éx@ﬂan%eg ?0% P?F Eaﬁl@?ﬁliﬁeﬁewith the room air and

nol st ure desorp capaci t e adsorbents of

th%t}?ixg!ril gﬁtthé}{] Howt ‘E}ﬂ{lg%@%q{l@&dr%a@%hmgé? ($)9¢RS afr FROwing through

I ncreases the regeneration efti Ci enci es of

h ¥ ( c . _
tHe ﬁdﬁ?r:géé?eé%ﬁanggp V§s), ‘Pfﬂ%v%‘, %aﬁlg)bétﬁgl)g giﬁ otitdSor@hit having passed

supp to the room’'space duri t um di fication

i 1 r r . .
oSSR e N B AL 8, 1) B s, vin

RSV Pldalth GRPARbUN 0P LondBsatél Eﬂﬁiﬂ@éﬂ during @ §&dling of the indoor heat
enhanced. As a result, the dehum dification

e,g&aﬁé&r(@g)%% rddiRedi r conditioning system (10) is
enhanced.” [0063] On the other hand, during the

[0weD] diFurteinas, PRdbdin@nPPes sbnfiired fethat thefdioWawiag phssed through
through the first or second adsorpti on heat exchanger

tHeSButdodp hB@&S exchafy@r (34¢ M@K attbifoRgh @B first or second adsorption heat

exchanger (56, 57) and is then discharged through the outdoor unit (12) to the outdoor
space. Therefore, during the dehumidification cooling operation, the air flowing through
the first or second adsorption heat exchanger (56, 57) has a higher temperature than when
not heated by the outdoor heat exchanger (54). This enhances the moisture desorption
capacities of the adsorbents of the first and second adsorption heat exchangers (56, 57) and
increases the regeneration efficiencies of the adsorbents. Thus, when the moisture in the air

supplied to the room space during the dehumidification is adsorbed by the adsorbent of the
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when not cool ed by the outdoor heat exchanger (54).

Thi s enhances the noisture adsorption capacities of

t he adsorbents of the first ard second adsorption heat
exchangers (56, 57) and increases the anmounts of

noi sture given to the adsorbents. This in turn

i ncreases the anounts of noisture given fromthe

fimtlenscoomd adsorptiondieal exchanget (56 57 thehassoxption tapasiiaed the adsorbent
during the humdification. As a result, the ] L
istalst dnlfanced. i A a pesiflto the delmmaitlification iperformeangt taf ghe miy conditioning
system (10) is enhanced. 100641 Furthernore, in the
systeos &) 1segnbaniiedent , t he adsor ption heat exchanger

confari ses the first adsorption heat exchanger (56) and )
[0063] s&¥othe otbreydiapd; dwringthe humidiiicaten heating oppration; Hieealr flowing
the first node and the second node are _repeatedly
thepughthefiesy or sesonghpdserptioadicatexshanger (30, §shas a lower temperature than
dehum dification cooling operation and a_continuous .
whemmingt f5o0kadi By theaptdeoro hestaexBAngar o1 This” enhances” the moisture

adsamsian papcites; o the APOERRIEOGHe (st Ang feend adaauiog heat exchangers
s e e
S nes ot ekl uorlp LI IR iy e e
st RSE HERARERon P B B A i of e i
LR AR E SR Ei door heat -exchanger (54) and
LSS, b e R 0
PSP OB b, T T i b
o (P20 s HEAEAL Bk SRS s
o, AT P SR, okt s, conis
h%hﬁ[)dé%c?aﬂgmﬁ%ﬂig'?gg&é@{mem &22 ait iSotngIe SBZEgvﬁgri nThe

[6??8; atc;i %hcﬁ?&iﬁ&}ﬁf}?ﬁbﬁﬁm&}g air conditioning system

I'S no cation is described with reference

to Figug&sriBed Qbdve, BitbcRlithetONS EdrFipufl S/ Bia€thé 4) ha¥ing passed
the present 5 enbodi nent perforns a dehum dification

tHeQPhi 18 oBRROALER RxSiMhger (B FIEivE iterdliglo theh®@8E onécond adsorption heat

exchanger (56, 57) and is then discharged through the outdoor unit (12) to the outdoor
space.

[0066] Unlike the above embodiment, the air conditioning system (10) of this
modification is configured so that in discharging the air through the outdoor unit (12) to
the outdoor space, the outdoor heat exchanger (54) and the adsorption heat exchanger (56,
57) concurrently pass the parallel flows of air, respectively, to concurrently cope with the
flow of air passing through the outdoor heat exchanger (54) and the flow of air passing
through the adsorption heat exchanger (56, 57) and the flows of air are then discharged to

the outdoor space (see Figures 5 and 6). In this modification, the rest of the configuration
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operation. The air conditioning system (10) also

provides air conditioning and ventilation of the room

space by coping with the outdzor air and supplying it

to the room space while coping with part of the room

air and circulating it in the roomspace. Wen unshown

i ndoor fan and exhaust fan in the air conditioning
ofthe nirroidifpning sysspe( h@)as thetsameras anEmibodingent 10 t aken in

the indoor unit (11) and the outdoor air is taken in

[0062] outQtsoational Behay®y - [ 0068] <Dehuni di ficati on

cool i ng operation> During the dehum dification coolin o
oper dieoperatinpal hehaviefealthe ais icprditienipg oysters (ot thlﬁtnep ification is
the state as shown_in Figure 3. Further, in the ai

desribrd Wishirefgresge tcangpm@ﬁ toz6. flihg gir copgitioning smeEh(lﬂlh gf the present
refrigerant circuit (40) is put into the state shf\{vn
empodimgnt perfmy adehumididicationyeeplingqperatioprfnd s hyfgidification heating

refrigerant CII‘CUII (40 into.the state shown

opsgatpry g aaf(qsep ditignimngy Séf,ééat é‘&ﬁyﬁl SSIHf%Ylﬁ%ﬁ ¥ 0013436‘6@]18 F'ﬁd ventilation
he first de, as sho in F| the air taken i

ot HE TORIT JBRAE RirHOP IR hecHioas i @é‘p‘l&m}wgﬂr 2{iforg space while

i Wileh e t(f'sO%] i PSR 1 IEbiptT sl Ben unshown

i R PG0 BBt BB e L ol TP 'ésq’)fa'feﬁ%“%gﬂs@ttﬁ%fmm ai is
BB Ror s ) B s 102%59# if G P RpfadS et &2

IGOREE iR S ol PRlR BhAER0 56 bent cartiod on

1 i RS SRR AT e o

mtl?% rtl%ehuﬁﬁtfet %Sého%sﬁf %{u%nB N&#neP XANARGE ccﬁxﬁg‘o@@ %Prs?tﬁﬁ (10), a first

e unshown<air~'passage di spose

A R RNy 0 i

&%?\? ﬁ'lé)rc]lg‘?r? ﬁe FQ SRRt c u%ﬁﬁ Eﬁh)'l? fii8td A8 RAke kW in Figure 3(A)

roug e |n oor heat exchanger
?ﬂeate-ﬁ S 1BRE ai r gives heat of evaporation to
rigerant owi ng through the 23 indoor heat
[(ﬁmraﬁﬂ Qhe ﬁ?@m&d@” Gk 'sH{)‘»Krﬁgn o 52YIRPSIT 341Qn ANMe outdoor unit (12)

hereby being further cooled.- Thé air thus cool ed and

c&iﬁﬁw& dipdrad ﬂ&vssw@cpltneeﬂrs& faawfgﬁbd Réati ReRaiget (56), £h191&utdoor heat

to the room space. [0071] he ot her hand out of

eﬁéﬁﬁng’ﬂr(ﬁ)%&@hé Jécbﬁlﬁad%@fﬂl@ﬁmemxbhin%&) ¢s7h.he air having

fl'owed into the outdoor heat exchanger (54) is given
[(ﬂﬁﬂ[ afheGRMERMSRHbRE] (e e Bist AdkOfpHdh heat exchanger (56) gives heat of

evaporation to refrigerant flowing through the first adsorption heat exchanger (56)
functioning as an evaporator and thereby being cooled. Further, moisture in the air is
adsorbed by the adsorbent carried on the first adsorption heat exchanger (56), so that the
air is dehumidified. The air cooled and dehumidified by the first adsorption heat exchanger
(56) flows through the unshown air passage disposed between the outdoor unit (12) and the
indoor unit (11) and then into the indoor unit (11). The air is mixed with the above-
mentioned room air taken in the indoor unit (11) and then flows through the indoor heat

exchanger (55). The mixed air gives heat of evaporation to refrigerant flowing through the
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fl ow ng through the outdoor heat exchanger (54)
functioning as a condenser and thereby heated. The
air heated by the outdoor heat3 exchanger (54) is
di scharged through the indoor wunit (12) to the
out door space. Qut of the air taken in the outdoor
unit (12), the air having flowed into the second
inddsoheat exchahgat(S8xinetigeng 457 evaposaer andi thereby beimgtfusher cooled.
adsorbent of 10 the second adsorpti on heat exchanger
Th& 7y thws doeledemdrdebumidified sesuppliat thewighche indoer hsit (11) to the room
given to the air. Thus, the air having generated the
spageond adsor pti on heat exchanger (57) is discharged
t hrough the outdoor unit (12) to the outdoor space.
[40G01 2]0rOthet ¢tberclands auiyof thetaitaken én thepedogrrunihel2), the air having
second node, as shown in Figure 6, air
flevwed, iritel el etidaasheatsexcherige éigimon heps of serssgsation from refngerant
sorption heat exchanger (57) and the 15 adsorpent
ﬂ@wmgwgrwghsthe guleppheas Fxelangeiiddh finstioningay 4 gondenser and thereby

regenerated by the air. The re t of he .behavi i S
tﬂrtréi §bﬁe1rat§ateﬁ byt pRieer NBLE-HERESF (B0 Qﬁswgeqo the indoor

SRS HScR TR R S s BRED e o 4@5@%&12) the air having
ﬂﬁ*'fvg i e o o e i 1 Bl g ingfe adsorbent of
theseftnd PROEPHRISE AFaRRtT) fo br JRFEDE A5 B terorbel mosture i
S O Pech v i o 14 18 defeale 83592 Qéf()%s‘ a dgbtid B Rchanger (57)
i LS04 0 e 25
e SRR §§?¥S‘§Rﬁéﬁé§ phodehh tecinodd 3, shown jp Figure 6, ai
AEFEREEor B imARphiRs b3A88 HeARERIBHIRR (aaExchanger (57) and the
aésofl%‘ht g %rfﬂ'g aﬁ:ﬁo&ﬁ@b h%ﬁcél%ﬂ%fgefg )151” eﬂéﬂﬁ%ﬁ ﬂgﬁﬁ& air®The rest of

condensa rom rerri ger an rou

tlfe'bregaw&dﬁ%eog shﬁ‘ﬁ{e @ésci(i ﬁi)aboﬁrbmc“ oning as a

enser an thereby ate Furt the air is

[(?)I‘ﬂrigt ISl eude gtggegg%mg; om t he adsorbent of the

adsorption eat anger (56) and thereby

hum gy frifedhe Rdfidi ba[ttotﬁ%taﬁ o tﬁt&ﬂ‘kﬁg lfe'fﬁé%rﬁit o8t (40) is put into

first adsorption eat exc 56) flows through 't he
tﬂémgﬂé‘slﬁiv&n ﬁaﬁgﬁgel @hﬁﬁ&s ﬁ{jth@ %ﬁrvt%ﬁﬂltfohﬁlg%ﬁﬁﬁpﬂw M first mode in

(12) and the in uni t and then into t

w'h[b‘ﬁotﬁé ré’fﬁ?teraﬁtléi}cult-r@ﬁ) (Y ﬁut'tﬁtorihé QehteMsHdwr fhEFigure 4(A) and a second
above-nentioned roomair taken in 5 the indoor unit

modid Jin e BRMrefri Ryt Icht it g40)tliBput Mo ke B! shweh@nBigire 4(B) are
(55). The m xed air

repeatedly alternated.

[0074] In the first mode, as shown in Figure 5, the air taken in the outdoor unit (12)
comprises separate flows into the first adsorption heat exchanger (56), the outdoor heat
exchanger (54) and the second adsorption heat exchanger (57).

[0075] The air having flowed into the first adsorption heat exchanger (56) is given heat
of condensation from refrigerant flowing through the first adsorption heat exchanger (56)

functioning as a condenser and thereby heated. Further, the air is given moisture desorbed
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I's given heat of condensation fromrefrigerant flow ng
t hrough the indoor heat exchanger (55) functioning as
a condenser and thereby furthmr heated. The air thus
heated and hum dified is supplied through the indoor
unit (11) to the room space. 100761 On the other hand,
out of the air taken in the outdoor unit (12), the air
fromvthe gdsoflient bHthedirstradsorptien bextdsdrangers(S6p audhtherpby husrylified. The
gi ves heat of evaporation to refrigerant flown
ait heated)land hemidifidd dry the dfirsteadsprptign rheaeRchanges t(F6h ?lwgs drough the
an evaporator and thereby being cooled. The air
unshowe diithyassdpe dispodesbbetiveen the anit((32) andsthe mdoor unit (11) and
di scharged through the indoor unit (12) to the
thewinfo dhe lgémreml 1) dhe@ids mixed witle thej aboyeranegtipprsoioom air taken in
unit (12), air having flowed into the second
thg drdsop fints r(lh)eﬂmd theae flawg Wovmyhedm%@att%wh@g&f (?%. Thye mixed air
be 15 adsorbed on the adsorbent of th
issg1esy hrat ok copdensation e aefrigerant 1 fm% %f%@ﬁéﬁ? indogy, hey exchanger

iven poi sture to the adsorbent

( ﬁsfswtqgm AB &t C%@Gg%?ﬁ h g@gﬂgeotam iy Hheated and
hypgige) S%a}leﬂahrpﬁéa flé’ctotoﬁﬁa@ ?113 Etwir%é‘éfs?aa mode, s

RO, B o té%of)“iﬁ%%@‘i?ttﬁe
ﬂ{fﬁ'@wfswea%woﬁae B kel 105 5l s
b i Sl o M ookl i appirapg weesy
b 1%2:%(8?%; ncgqolle(i(%ﬂ{ | ogleo(og gfgt éa%gﬁa?ﬁglaff*ﬁsh&l?&gp%cd through the
mtdl%loﬁigpg&? % ﬂ%sé{ﬁ{%&r %ga&ep'ht ?f(ﬁllgaa?\ﬂtglkoufn%e o%@oor l.ll(ll:[ SZ) the air

concurr ara door "unit

h‘ﬂi]l'?% ﬁ%ﬁ/e& Q% tﬂb Ss‘e‘é@lrdgﬁgo Boh rh%a@%&c‘ﬁﬂ%&?‘{ﬂf@ﬁi%@% }té Byoisture to be

the pressure oss alr oW ng
. | _
PO RO D BT S cHAETts,e
hag\ihg% gg@ﬁ rm GiSfhrd g:?ttf}l'gdg&‘%n@ the 646 cﬂﬁf‘ uBB' l‘feat Iexch::mgc-:r (57) is

es reduced power for t e out an and

dl%ﬁaP%erd%g}b\‘}?\ngg Iﬂgewgm %127)9 Fﬂﬁé SRdoortshaeeout door fan

can <<Enbodi rent 2 of the

[dO'?VFntOﬁﬂlel\l%ﬁﬁmyEB‘QHéj R Modé, Rf the REcARHSREY, ak BN irPRigure 6, air

I's descri bed. shown in Figures 7 and 8, the air

heeRiH datien '1§1§n1§{¥1%5ﬁ931 b e RlofdBRArpTRMhedt é}ﬁ:handger (57) and moisture

configured, |ike Enbodinent 1, as a so-cal

inSBRAIAE §iveriRe thd dsoffent B the ditsd dUdOPkioH Mt e(xbﬁang@fl ®NThe rest of
outdoor unit (12). A 5 refrigerant circuit (40) t he

thibehHAOs theahidths S ek hBde ddscibedvdbdeel Wit h an

out door heat
[0078] In the air conditioning system (10) of this medification, the flow of air through
the outdoor heat exchanger (54) and the flow of air through the adsorption heat exchanger
(56, 57) concurrently pass in parallel in the outdoor unit (12) and are then discharged to the
outdoor space. In this case, the pressure loss produced with air flowing is reduced as
compared with when the air sequentially flows through, for example, the adsorption heat

exchanger and the outdoor heat exchanger. This provides reduced power for the outdoor

fan and in turn reduced running cost. Further, the outdoor fan can be downsized.
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exchanger (54), an indoor heat exchanger (55) and

first and second adsorption heat exchangers (56, 57).

[0080] The indoor unit (11) i2kcludes an indoor heat

exchanger (55), the first adsorption heat exchanger

(56) and the second adsorption heat exchanger (57) and

is disposed in the 10 room space. On the other hand,

[0078] owt<dpahrodiment 2(cf2he Inventiah®s t he out door heat

exchanger (54) and is disposed in the outdoor space., _,

[ 008 NexaFmbesdiment2 pf therpsesent mventdn isilescaibed. As shown in Figures 7
condi tioning system (102 of Enbodinent 2 s . .
angbhftheyair eqncgt;oxang svstemh £1Qyiof Bngbadiment 2 is senfjgured like Fmbodiment 1,
parallel flows through the indoor heat _exchanger (55),

asi so-Cakedatepatai YoR ang anchedes pagdeor(upat (13y pngy ga putdoor unit (12). A
di. sposed in the indoor unit 15 (12)@3{2@ sup%y t.(i{the
refgsran careuit (411 of thsapts pongitioning, s yatep B dtiprox st gith fpoutdoor heat

crsHaEn Aot Po0E Hhal SRRPER |50 e, ecpag Sdsbiftion hea
cBbIGIS8aS D0 ol scharge The air having passed through

0851y 0P ot iR, S5 FERRE ook Exchani RF b st adsorpion
i ket {567 s gl e Shpnll B2 Bl fispeed in e
re e o A PRk B urdtSRbh 3 nGhe 48 @ oyoer hge gchanger
i BUFRE AT RIFRS (he “orcsent embodi ment

A AR B L 1S 8 D LR L Al ) S Bonbodiment 2
SEORAREAR! MUY AT oty ROPH| BRI Mo thiough the indoor heat
ERR? (9104 LRI el [, 39 bt oRop R TR ndoor i

(1;22‘1%.{4@ %}g}ﬁ?%ﬂne MR spHeS Mo WO havidh paREY Bhrb@tSthe indoor heat

nin e air conditioning system (1 are operat ed,

eddBngdeP 955 24dd e AKSP aRhavidy pdifed MERRE tHE !aHscﬁr%tgn B& exchanger

the outdoor air is taken in"the outdoor unit

(360883 1THEDEH Uéﬂdiiﬂléﬂlﬂg'lltsjrs@&n G PP is il o0 tedts ddthait thB&ir having

dehum di fication cool1ng operation, the refrigerant

péskéCthirdugh8¢ ottfer Bldorptidi Beat BRcHahdrq56SMNoithe Ghtdbbespace through
Further, in the air conditioning system (10), a first

thesikdood Hedt whihahgdr(84). eftiel @6y éNtheCdonfigitatiod Of Erb¢dinent 2 is the
into the state s%wvvn in Figure 3(B) and a second

same as in Embodiment 1.

[0082] - Operational Behavior -

The operational behavior of the air conditioning system (10) of Embodiment 2 is
described with reference to Figures 3, 4, 7 and 8. The air conditioning system (10) of the
present embodiment performs a dehumidification cooling operation and a humidification
heating operation. The air conditioning system (10) also provides air conditioning and
ventilation of the room space by coping with the room air and returning it to the room

space while discharging part of the room air to the outdoor space. When unshown indoor

fan and exhaust fan in the air conditioning system (10) are operated, the room air is taken
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node in which the refrigerant circuit (40) is put into

the state shown in Figure 3(A) are repeatedly

alternated. [0084] In the firx node, as shown in

Figure 7, the air taken in the indoor unit (11)

conprises separate flows into the first adsorption

heat exchanger (56), the indoor heat 10 exchanger

in(t68 jndanciutihél 13 end the cattbor piriiotakéremt the motdaomparit (13Y.) .

[0085] The air having flowed into the first adsorption

[0983) esDehamgdifictb@)coglingepération>of evaporation to
refrigerant flowi ng through the first adsorption heat .
exchdhyging thselehumhidificationicegling operatempbe aefoigeranti circuit (40) is put
~thereby being cooled. Further, noisture in the air is

ingel thsratasel shown kreFigyeo? Janthenfin theeaif conditiening sysiters {1§e atfirst mode
_exchanger (56), so that the air is 15 dehum difi ed.

inTyich the reegesant girguig () i prtrintedhe gtaterpbown in Figure 3(B) and a second
adsor ption heat exchanger @56_) i's supplied_ through
moge in FehiRly theeirigenany cirguit (A0) 16 eHt B ke stpigobeynTiRdigise 3(A) are
havi ng fl O\A@g into the indoor heat exchanger (55)
regeated]y pligmna evaporation to refrigerant flow ng

Q04T 5be i BrBPEByBIORNG BB it tARAR e dSor unit (1)
L
Xt (08t adBpririondes e BRBEE 7)1 L owed |t o

(QaBPL T R e e o il e P R Tlon A aRBAREE (9 sives heat of
WPl o S grivR eyen dnaiR BELOAY AORIPR RGP Hhohanger (50
f@?@%ﬁé f]a? o@gﬁvaﬁ&?&dgﬁﬁﬁﬁi&v l?ég)%g %gsleﬁ.xﬁmgglcﬁsg@\ﬁe iélﬁthe air 1s

€ unsnown arr sage di spos

S8yt A, GRS by S, D e

SRS 0e U S L Mooy 50

is?g H¥ffou nﬁiﬁ' indbt uifﬁiit_)ﬁfi) Bithe #o%rrgép‘ég@. heat of

ensat | romretrigerant flowng 27 through the

[@ﬁﬁﬂoqrhehgi;'i/’t %agagr% . Th{é&)til:lﬁ URES4rOREd Yo harizek Of58F NE64s heat of

and t here en, e alr 1s discharged

e%a?%%ﬁﬂ 16 R QIR Wil tHrod dthe ?IRIOBF' Red? Eiéiﬁ_ﬁge:f(ﬁgﬁﬁmcﬁoning as an

88] On the contrary to the first node, in

ePeNEt AddRereBy beingWaoled. Tha it @oSled @Hrme indoor heat exchanger (55) is
dehum dification is inplenented by the second

sippfied frbwsh e aldosxeMia(Xgto the fdorARPadehe 5 adsorbent of
the first adsorption heat exchanger (56) is

[008ZE N tRdothyr hdiRl, duf of THCaif @8enGh the indoor unit (11), the air having
flowed into the second adsorption heat exchanger (57) causes moisture in the adsorbent of
the second adsorption heat exchanger (57) to be desorbed and the desorbed moisture is
given to the air. Thus, the air having generated the second adsorption heat exchanger (57)
flows through the unshown air passage disposed between the outdoor unit (12) and the
indoor unit (11) and then into the outdoor unit (12). The air is mixed with the above-

mentioned outdoor air taken in the outdoor unit (12) and then flows through the outdoor

heat exchanger (54). The mixed air is given heat of condensation from refrigerant flowing
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t he behavior is the sane as in the first node

descri bed above. [0089] <Hunmidification heating

operation> During the hum dif2xation heating

operation, the refrigerant circuit (40) is put into

the state as shown in Figure 4. Further, in the air
conditioning system (10), a first node in 10 which
thirdweghr the raugpiooa heatcéxchanger (834))funhstiqming ana condmnsert aitdethereby heated.
shown in Figure 4(A) and a second node in which the
Thef, thiegair mrkiscbanged ittroghOthe outdpor unin§ld) tdhe sutdoer spagon

in Figure 4(B) are repeatedly alternated. [0090] In_ _
[0088] f iQrsthermodtraryete thé)fvat nadeFingthe secondirhedea g shiewr in Figure 8, air
the indoor unit (11) comlJ]ri ses separate flows into
detyanidification issimaplemented dat the seenndgadsorpsion  heah ex¢hangrsr (57) and the
heat 15 exchanger (55) and the second adsorption heat
agspehisahgbthe (fowh adspption heatrrxchangen ) Ay rerprsiaigd ibiithe alge The rest of
first adsorption heat exchanger (56) .is given heat of
the Seharerds thsamepnin drefirglanadr deseabedaPorer ough t he

first adsorptiaqon heat exchanger (56) functioning as a

[(E'&ﬂherﬁg}mig Wahip peAAE RREHRHEI Furt her, the air is
gi verb]%r;g{g(s;tﬁluile@l‘cslfﬁf';‘.{orbeg;F fromthe adsorhent of .thie 40) is put into
first P featton dieating, gRaratios fhefefigarut cjguit (40) is p
hlu:n'sdi fied. %Tfke 20 air Eeat ea}éq;ntg h}m' dified b b{]e & de i
(R fRLE 2 h P o P i e A1 (9BSioBing EERY(A0). & first mode in
whetiabF afrgetint SR Al i mlder e stalr PR 4A) and a second
w5 38 Rt AP Rt FRRSRRAE B g 40
f i oni d dth by heat ed.
Bl AR, "D, The i ndoor heat - exchanger (35 i 5
(0830F TR :hF St Ve hs B g™ e 5 el o e wnie 1)
o fori 38 sEBERRT AN hnob Mg ek MhcBipliol e foshiah 4 536), W indoor hea
' t . { C d ti
ofRhilen (9o U BURPLARRkioR heal AR L 20 oh the
[mipom@g %%%%%Héﬁéﬁﬁﬁo %éﬂ%ﬁ&%ﬁ?foﬁﬁﬁ& HRfian g 36) is given heat

uni e outdoor unit and then into

of’%ﬁrﬂ@ﬂsratiHH ifond febigerdhteiGiing ' tRrolibi Rt f4st RddolRtion heat exchanger (56)

above-nenti oned olUtdoor air takén in the outdoor unit

ﬁ%é%%niﬁ%‘_gs b ReAddnk@Vndithérebg RedtdE FaHhEIO e 1Pl giPXf HRNGRE desorbed

. The mxed air gives heat of evaporation to
fro@f the d8Jofhint bf ¥ M8t 4d36PHUBA hbexEhingeO;S6haRd tHRIchyaRaaaified. The

(54) 5 functioning as an evaporator and thereby bei ng

ai€ @eAted and Remidifib® bRithe Fifst AUSFPRdOREht LREIMEEr (56) is supplied through
the indoor unit (11) to the room space.

[0092] The air having flowed into the indoor heat exchanger (55) is given heat of
condensation from refrigerant flowing through the indoor heat exchanger (55) functioning
as a condenser and thereby heated. The air heated by the indoor heat exchanger (55) is
supplied through the indoor unit (11) to the room space.

[0093] On the other hand, out of the air taken in the indoor unit (11), the air having

flowed into the second adsorption heat exchanger (57) gives moisture to the adsorbent of

the second adsorption heat exchanger (5§7). Then, the air flows through the unshown air
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the outdoor unit (12) to the outdoor space. [0094] On

the contrary to the first node, in the second node, as

shown in Figure 8, air humdpgication is inplenented

by the second adsorption heat exchanger (57) and

noisture in the air is given to the adsorbent of the

first adsorption heat exchanger (56). The rest of 10
padsagebdibrosed between liee mdper wst (1A) ahe tife uedoaronié (12) and then into the
descri bed above. [0095] - Effects of Enbodinent 2 1In
c@dbordimit (12)2 Thei e isEmixedi wihtthd aboveementiamedtdutdroneat taken in the
exchangers (56, 57) are disposed in the refrigerant

ogtdper it (W())anéml@bm sthrouglnthd iontdoios heas rexclrnigen)(34y). The mixed air
passing the air through the adsorption heat

gere heatodreyapaations (o) refrigesantt fboveing ithrovighn the otdgemiasabiexchanger (54)
the 15 refrigerant evaporation tenperature in the

fungtipnigs ps an eYRROYALP engby being iepeleds Thamathe air is discharged through
conventlonall done, which reduces the difference

A upit G2 é‘h&‘lel%W%FéB@Gf es inthe refri geratl on

[@éﬁim &%A@Facersg;uylcttaﬁ 67t Rl she ST bﬁ&qﬂ%ﬁ wiyin Figure 8, ai
bR PP HRE by by dhetrrped a@#&%@@%&c fueser (57) and moisture
in a8 S %%*g&%%é%ﬂw 6% Ehermid e Gfness (56). The rest of
HERER g élbeasesietaﬁéﬁ e oo d@ertbed Boutal 1y coped

[%ég ﬁfgeﬁ%h l?a‘ft e?xgggngg;) ( 5I521 ?Ridst hgase t he

ggﬁ; ﬁignbo%fxﬁer&ﬁo ﬁﬁ% ﬁgnbgd Imengér f | S(gp leat\?\eggﬁﬁ%ex%s(SG 57) are
dléﬁ%%#%lgﬁllenrgﬁl&%é% { 8’5% Jﬁi aﬁ@l B it fnﬂ?xﬂ:dli’t?% C dﬁ'l%ﬁ %?rrpassmg the air

anger provi

cd zﬂﬁpﬁ'ﬁoﬁoﬁea{ Ree g&g O(EG ?@eaﬂgréferet Yh rq[ell'lumldli(}?ng air, the

owhsi zes out door rnor e
iR, SApNR Bk oSy BTGRP T8, GEPBE st igher oan
ccﬁf%ﬁ’t‘i@{all? R10f& A hitk Q&RiEQsefhe(cﬁﬁereﬁgé be‘d;v@éﬂ lﬁ Pl Yw., pressures in the

Ther ef or g, for exanple, If he anount of

refiSRMh ENde. 'Rg‘éofesﬁl?% %%we %6 n(%e%%ﬁé'?s%or (50) can be

anount of” air flow ngt rough the adsorption h

re@i€daan@edb G%rovn?g%e@(ﬁ’ SegratigkticRpydel | ed, the
tenperature control and humidity control of the room

[08PSC € Fuled Fistoditmest P4 cb Yeduahlyw thiafr toh6siRasestly flow in
theerX|b|I|ty of air con ioning using the air

p& @I fldvanihfeh ghthE hddo labataéa&hMgef £48) MANBE a@Sorpliéh heat exchanger
confortabl eness of the 5 room space.

(56, 57), respectively, and to supply to the room space the flows of air individually coped

with by the indoor heat exchanger (55) and the adsorption heat exchanger (56, 57). In this
case, the pressure loss produced with air flowing is reduced as compared with when the air
sequentially flows through, for example, the adsorption heat exchanger and the indoor heat
exchanger. This provides reduced power for the outdoor fan and in turn downsizes the
outdoor fan. Furthermore, the flows of air to be supplied to the room space can be coped
with by the indoor heat exchanger (55) and the adsorption heat exchanger (56, 57)

individually. Therefore, for example, if the amount of air flowing through the indoor heat
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[0097] Furthernore, Enbodinent 2 is configured so that

the air having passed through the first or second

heat exchanger (56, 57) fl ows29 hrough the outdoor heat
exchanger (54) and is then discharged through the

outdoor unit (12) to the outdoor space. Thus, during

the humdification heating operation, the humdity of
exdhangarr(5§)arskethe aoicawt by air Hlowing thooughhtba tadd@pesm heatgachanger (56,
(54) can be | owered by the adsorption action of the

5) arst separatabye contraitbdo thst temperatue tconttelhantdybumidity, capmp! of the room
Therefore, the anmpunt of condensate produced during o
spAce cepdie ergriedfout firdivdualbo rTihe dncreasen tiegBexibiidy of air penditioning
reduced. As a result, a drain recovery systemor_ the
usipg dhey pis segdigioningrsystem duy aod thereby erbangem ercomfaytablgpess of the
be downsi zed. In addition, the freezing of condensate
TROEHSHECpr event ed, which elimnates the need for a

(GYE] Crtbdermos, BRbouatsat 21t APHOETLIE AL HF i50aviag passed through
BT SRR N KRR B80S DO eusd B Putdgy heat eXchanger (54
o5 rahen feniarirg Bvah e oSN A i 4o Al SrpfS Thus, during the
o oD e REh s HR IOy REARS Biinah e B nd bltdoor hea
TRRBUSrEn 77 6fers b e RRPIoh 45T 4P HBEFRE R epqp acsorerion
iR st e @S npLbe AR et iobelsal sabRE duripe air cooling
of B kP hets S PASEREEH PAEbe oG BBLrshi SR Bovery system or
E VR TRk il 08 o0 ook Brcifind (4] b e foufpifiP B addition, the

EN
W t
ﬁ%ﬂ?%}?@gﬁdeﬁsat@%ar? BQWEel\JSEtegjf Q'tﬁ cfeiseli%(ljilﬁ s #f) ndelSofh system against

condr tioning system _ nodification is

FEGRAL O RS0 §h§é syfteURBLRS, o] donbitoRH sYshen can have 2
I ndoor unit fll t0o the room space, the air having
chapRededif ough the indoor heat exchanger (55) is 30

supplied through the first or second adsorption heat

[(098 2 Egbodient P9 chfigd&] 5@ ABt IRAGR- havirig! pAi6dd tHrbggh the first or
air conditioning system (10) includes no air passage

sétoR®a tRAHMBEE chirer (55 89) isUitbtimikéd witiHe biX@oOidifl QY the mixed
unit (1 as described in Enbodi ment 2 but the indoor

aigthén flobk) thrGughl Méi S\edood hdat @ic&@%@p exhausé flpass@dkrough the
for dischargi r% the air coped w't tgmt)he 5 outdool;sg’1 e

ottdascheall Rhigsek (), idveeven thdyoht Gy ¢t robmtdichaing passed through the
condi tioning system (10) of this

first or second adsorption heat exchanger (56, 57). Also in this case, owing to the above

reason, the amount of condensate produced during air cooling of the outdoor heat
exchanger (54) can be reduced.
[0099] - Modification of Embodiment 2 -

This modification varies in the air flow to be coped with from the air conditioning
system (10) of Embodiment 2. As shown in Figures 9 and 10, the air conditioning system

(10) of the modification is configured so that in supplying the air through the indoor unit

(11) to the room space, the air having passed through the indoor heat exchanger (55) is
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nodi fication is the sane as in Enbodi nent 2. [0100] -
Oper ati onal Behavior The operational behavior of the
air conditioning system (10) ® this nodification is
described with reference to Figures 3, 4, 9 and 10.
The air conditioning system (10) of the 10 present
enbodi nent perforns a dehum dification cooling
suppdied thronghathe farsthormsedord aiaoiption heattéxabangpe (36, 53hto thhgoom space.
air conditioning system (10) al so provides air
Fuxtihetj thicoair egnditidning eystemalilpindudasiie pisqressagachisppyed between the
coping with the roomair and returning it to the room
indoben i) andiihemiiogr mit () s described idembedimenios bidhe indoor uni
out door space. When unshown indoor fan and exhaust
(Flais provided vthyancunshiown exliavst passage foy disghagging @&e’nwa%@@d with to the
the roomair is taken 15 in the indoor unit (11) and
O@Qdeoromaa@oThearqst ot theagaifigurptioneofohe défosondifianing system (10) of this
0101]. <DPehum dification_cooling operation> During the
Iff 6R i5i tRe sarha s HmbRmERiZat i on, the refrigerant
circuit (40) into the state shown in Figure 3.
[qil?pl heppeﬁ‘iloflﬂ}eg?}’“’&t)ndi tioning system (10), a first
in which t refrigerant ci.rcuit 40)
"ot o THe@PStoReIiBaYion o 6 endpiesig sy em St gnodification s

i gpﬁ%ﬁ%@a b T i aégggzmﬁg kB0 of
P Ol?fﬁmwéﬁfgﬁw{#ﬁ%ﬂt oRabBin Rl phd a tumidifiarion
h%%i’é%éé%i ML DTSRy s cndsion e
SGHIRASEE B 9ok BATpnELE e RSO PR RLR 1 e o
;ﬁhr%]@twh%ccﬁgﬂ\%ggﬁ?é? ougﬁﬁ{evﬂoﬂx?ﬁ 3?12 Oa{l]lnglﬁﬂ)%;‘ £, V\R@Etunglflown indoor

e alr sorption heat

aegﬁﬂﬁﬁst gf&?)lnlt}xmgl C%P{jlﬁ%n{ gﬁsﬁrstleﬁl C‘;}UP% o%@rattéq, AWk Sir is taken

uni ero spac ealr 'ow ng

lrr JBE ?.&tgﬁﬁm gﬁl) had tl%.ctﬁl‘?&&& 8% m@a e'aaea%f ﬁ{@@)z)l S

cool e Irst a SOTptIO eat exc anger

(B9} 2DeBSm ﬁ%‘fﬁ:ﬂ%@ﬁ@g‘o dratfdnBer, noisture in the

alr is adsor by the adsorbent of the first

adSOfmhirgﬁmE%ﬁhuﬁiiﬁhm&ﬁfco(aﬁﬁg opeatib) 3the rBR®igedint cirduit (40) is put
dehum di The air thus cool ed and dehumdified is

iR R dt@e showR Uo B gfb@s | MARRE, inYRY Air CoAditibMing RPsteMqN), a first mode
space. 5 [0104] of the air taken in the I ndoor

inhhich (HDDefrigdignt dircuid 840) AQphtl igkale kidteshblha if Fi@ire 3(B) and a second
mode in which the refrigerant circuit (40) is put into the state shown in Figure 3(A) are
repeatedly alternated.

[0102] In the first mode, as shown in Figure 9, the air taken in the indoor unit (11)
comprises separate flows into the indoor heat exchanger (55) and the second adsorption
heat exchanger (57).

[0103] The air having flowed into the indoor heat exchanger (55) is cooled by the indoor
heat exchanger (55) serving as an evaporator. Part of the air flows through the first

adsorption heat exchanger (56), while the rest is supplied through the indoor unit (11) to

the room space. The air flowing through the first adsorption heat exchanger (56) is cooled
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adsor pti on heat exchanger (57) causes noisture in the

adsor bent of the second adsorption heat exchanger

(57) to be desorbed and the d&sorbed noisture is given

to the air. Thus, the air having generated the second

adsor ption heat exchanger (57) is discharged through

t he _above-nentioned exhaust passage to the outdoor

by hechirst adsorpicpsheapaxehaagardfif) sarying @s tahesvipergtor nbuteher, moisture in
t he second node, as shown in Figure 10, air

theeriviadparbechby dhe adsorbap efithe fiss adsorptien kest exehanger (56), so that the
adsaorption heat exchanger [1(9;@1 and the adsorbent of .

o ppdelumiditied s The ajr dhusgople dehyaridified)is supplied through the indoor
regenerated by the air. The rest of the behavior is
Wlﬁgllg%&leggomﬁpqqqe first node described above. [0106]

T B o b 59 9T S, 12 gL o e s
A R sl
B b ST e B s,
SRS AP o AP S 980 R v
SR ARG RO e e, o S 1

(RSP 0555 FGBR2IE o885 o WIS PR pown i g 1,

anger he secon
SRR Rl RAR TR S0 OhHEF a1 o e

I SR S B STV TNy o o
thE BERANIGS tHeRGne 2040 112 ﬁr&%é@&eséﬁoeﬁ"@ﬁb&. ed through the

i ndoor unit (11) to the room space. e air flow ng

[0106)0UgRuiigfitdtiohtheBGROERIARIp>heat  exchanger (56) is
hum di fi ed by taking noi sture desorbed fromthe

adsornein tBf hiRlifidatioh nask ARnhaat chRRGEEH (40) is put |
(56) . fiflg (R hiufiRifdatidh HOARY erdibn, A refifpes oplT Ch) is put into

tht BRGUg shbha ihll*ii%ﬂé 4UPBkther lih)thédir cbRditibSink QPMERRAGE a first mode in
[0109] Qut of the air taken in the indoof unit (10),

whilR tiéd feffigeramCifcuid @6l isHul irith ehs faRNMownds Fifire MANEGAd a second
exchanger (57) gives noisture to the adsorbent of the

o it st e g e g )
repasaiiy eltérnatedie out door space.

[0107] In the first mode, as shown in Figure 9, the air taken in the indoor unit (11)
comprises separate flows into the indoor heat exchanger (55) and the second adsorption
heat exchanger (57).

[0108] The air having flowed into the indoor heat exchanger (55) is heated by the indoor
heat exchanger (55) serving as a condenser. Part of the air flows through the first
adsorption heat exchanger (56), while the rest is supplied through the indoor unit (11) to
the room space. The air flowing through the first adsorption heat exchanger (56) is

humidified by taking moisture desorbed from the adsorbent of the first adsorption heat

exchanger (56). The air thus heated and humidified is supplied through the indoor unit (11)
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[0110] On the contrary to the first node, in the

second node, as shown in Figure 10, air

hum di fication is inplenmented3by the second adsorption

heat exchanger (57) and noisture in the air is given

to the adsorbent of the first adsorption heat

exchanger (56). The rest of the behavior is the sane
tetbeirgom packi r st node descri bed above. 10 [0111] This

nodi fication is configured so that the air having

[HA9E e Dut lof thegtir taken imtheandoonmait (¥K)c Hereehavigd flowkdumo the second
through the first or second adsorption heat exchanger
adwention7heat grehangert (38 givep pidisturet tarthe glsarbent jof dbo secgnd tadsorption
(11) to the room space. Therefore, during the ]
heps ixehanger €3Di dhewotki aity io giselargesh threwgh aaer alfqvewnengioned exhaust
through the first or second adsorption heat exchanger
P{%@e@@e%@(ﬁspéﬁﬁer terrperature t han when not cool ed

he i ndoor heat 15 exchanger (55)._ Thi s enhances
(001 e Pantear p e Bt BRABAR Eisobid TREASDPBED Figure 10, air

G e ES o S50k BT ISRt SXENAIOLR s

bR AR D 159 MO LIS APt ReRgEeRRhEet (56). The rest of
e APhtNgY & ﬁ%e' ?ﬁ?qﬂgﬂ%a}% ifhnegfggﬁﬁégéa%%gﬂa# #%heat oxchanger

381 o J5h,76 ?tﬂ(ﬂ%%%ﬂé&@gir S G SR R g e ntor
h%@?%r‘ﬁ%ﬁ?f ) B3 it T oL o Boeh g Arpo, oot e poanser 56, 57)
e Qf?rﬁwi’ge%?ﬂ‘swé‘?% enACiogﬁ AP e o FERRERE during the
oG o g%&@% RETETRLIEN, TS ETWE W—p——

rgure ng passed
o ESRUBAS. S BRI ek S 0 b

%ﬁngetr E%)\‘j\‘hﬁ‘g scéﬁﬁgﬁéeb QY AYishie LB ; rgagnaﬁlﬁ% bgiﬁe?asél%ents of the

at-t PeTarr havi ng passe ein

ﬁﬁ?%ﬁd Q¥ %ﬁ éﬁ)lﬁfa{n gié\?la%g%g’ L(%&; 5'ﬂirf\fs' d pdsuft! h%e&gﬁﬂ'udlﬁcatlon

adsor ption excha So in thls cas

e ARRLGH Ed bir 68hdioniaR dystehn (I &Hahea{]I on

per ormances can owmng to e above

[01€2500n thé %&]baﬁ& E&Eﬁ‘ﬁ%’ the "lﬁmﬁdi?ifcaﬁ(h‘? héding rHﬁeEH’t‘mhbﬁfe a1r flowing

an air conditioning system (10) of Enbodi frent

thPUPRERE firfivédecOnd hdsorplRChdap @Fchinbér (56! 87 R4Ca 1hi)%]her tempcraturc
several drawings. Arefrigerant cifcuit (40) of the

thah 'whe ﬁ@tnﬁéaiécpﬁ%; RHe S0P Rebtl BxcHafig &rcsshdevanhhn@a the moisture
out door heat exchanger (54), an indoor heat

desorption capacities of the adsorbents of the first and second adsorption heat exchangers
(56, 57). As a result, the humidification performance of the air conditioning system (10) is
enhanced.

[0113] Though this modification is configured so that part of the air having passed
through the indoor heat exchanger (55) flows through the first or second adsorption heat
exchanger (56, 57), the air conditioning system may be configured so that the whole air

having passed through the indoor heat exchanger (55) flows through the first or second

adsorption heat exchanger (56, 57). Also in this case, the dehumidification and
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exchanger (55) and first and second adsorption heat
exchangers (56, 57). The rest of the configuration of
the refrigerant circuit (40) B% the sane as in the
above Enbodi ments 1 and 2 as shown in Figures 3 and
4. [0115] As shown in Figures 11 and 12, the air
conditioning system (10) is configured as 10 a
h@,@d@ﬁw@a pedpanances eandie eahanded owinie o the abentaeasoani t
f and an outdoor unit (12). The indoor unit (11)
(0114 u&eﬁnﬁﬁéﬂﬁﬂﬂédﬂﬂﬁéﬁﬂmﬁwmﬁanger (55) and is
di sposed in a roomspace. The indoor unit (11) is
conf Nk aigcopdiipning systemel0) ofBimbodimeng 3eof theprssent invention is
IS, nted n a wall surface, of the room On the
deserigs m&ﬁa feioeFFéwsutpdwr% nigEwings) A mgfé@ttﬁecmt (40) of the air
tdoor heat hanger, . (54), the first adsorptlon heat
YSE%fﬁﬁﬁap yidedapidhan patdgas Beas ereltangenS4), an indoor heat

15‘%2&?%) e fyshnd o giraipton besk Seirtocis (8 £, Thy rost of the

"?ﬂ W‘%ﬁﬂ g %Jeﬁf'tnif 5ih ) v B FRE ¢ i afvenEmbodiments 1 and
%Wn ;der'n nectlng line (44) in the
r| ger %“8? (40) I'n an outdoor casing (13)

A M5 swulge:s;néén At b
?ﬁ%?l?&ﬁf selﬁgﬁtte g%?aggél“é%%zﬁ'ﬁg? gil)-lﬁ-m? | ndlﬁg%ogulgiat (12). The
m?oé)ralﬂﬂt?‘gﬁz ?nctll.lﬂf% t eT ﬁob oL Pex %eg@?gﬂg‘gﬂt% d1§p%§gd 1nt J]?oom space.

I rst I on changer

e L NG R —
orf " Whil 3HFRELLF Ak i Gﬁ%@?@% Han§) th%nguta&g‘ ait SP% includes the

adsor ption heat exchanger are arrange

oftiisle hdat te‘ﬂ@h ee(54)2kHe ﬁlc-stta‘&@or?:"fl@l‘i‘theﬁ’l?c %Jhggngél?g@:@? and the second

casing 25 Whéh the i ndo casli ng
acfsé h'l‘x@atféxﬁﬁin ef [87)fahd ¢ dRASRA PR HRN0RER: sp S:?&C?ﬁﬁ @r;1 as shown in

and the second adsor ption heat exchanger

Flgm%pl@ﬁﬂ: fa@odrhfhid @1 aithe dukdbiok unft ¢EDERE cBle¥ted to each other via a
Further, at the front of the indoor casing (20), the

gas 3itR0 intaeaﬁneeﬁﬁg an@e(43) (&R al BqAd/sriR0aferbSAMRMiAYSine (44) in the
first adsorption heat exchanger (56) and the second

refrifeanp icironit 840). heal oedebea@RIg (13Y YoraRé oafllodt ini$ YPD! ¥ compressor
opening (26) is open bel ow the indoor heat exchanger

(50pand anl ditdotlr fAih€l 4) areesontapfddn aditibe td theé @fdooRbédl @xéld@yer (54).
is divided into front and back spaces. The back space

[0116]t HEhé indoarunia@il pbas(@0hdearating (@BFoafedlthe sliape of a landscape
passage (24). The front 5 space in the indoor casing
bok2 Thei indéarr hdae excliangere55),nthe firgp edsodptibnl bewe rexphariger (56) and the
se;rc?n% altd(;ggtiog %L;t exchanger (57) are arranged at the front of the indoor casing (20).
Specifically, the first adsorption heat exchanger (56) and the second adsorption heat
exchanger (57) are arranged side by side in the upper part of the front of the indoor casing
{20). When the indoor casing (20) is viewed from the front, the first adsorption heat
exchanger (56) and the second adsorption heat exchanger (57) are disposed to the left and
right, respectively. Further, at the front of the indoor casing (20), the indoor heat exchanger

(55) is arranged below the first adsorption heat exchanger (56) and the second adsorption
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of the front space is located to the back of the

i ndoor heat exchanger (55) and constitutes an air

supply passage (23). On the ogéger hand, the upper part

of the front space is further divided into |eft and

right sides. The left side of the upper part, which is

| ocated to the back of the first adsorption heat
hegt c¢xshapger ((5%) and cams kirt supply apéiiing t(26)dsoopén delewpahe indoor heat
(21) and the 10 right side of the upper space, which
exchangr49®d to the back of the second adsorption heat
exchanger (57), constitutes a second adsorption space

[4117) . T%@P]JB‘{ spers efxthe irdoop sesng) €20) d¢ fiviided: imeo> Frodoand back spaces.
casi ng (20), contains an exhaust fan (32). Further,
The, bagk prage tin thes tndger easing (29) consiivetes an teshanst paisages(24). The front
duct 9125,) open . to the outside atnosphere. On the

SR3CH Y the Atpor £asing(20) isfapher dividediiéo ppmy and lavear pertaThe lower part

ok kritAnt ot ds Koaledii dhopokefsby pidopehr gngwaper (551 aod constitutes

The i ndoor casi 20) ig provided with four on-off ]
ma%%ﬁg?@y @S@ﬁsﬁfﬁs‘éééfl? P@’ﬁf LV} » the wpnes pamjof thg,fppt/space is further
O 8 S S5k il e e
of 8 Ol G L Y PP O AEUBN PR L 206Prptiot snafe (21) and the
ﬁéﬂ&g%%;gf;%ﬁ%uﬁ%? 53 g’i \&l%g é% (‘5}5{55% i%léca B?cgﬁpgfgt?w%ig{:wégqpsorption heat
oA R B Ry SRt R s (36) 1o
(0TS EPpEbxblf sl G B FElbok ST B oS8T sriapet fn 32
Pl 2P Ve L0078 DRI G557 by 808 e i
atgll%gﬁl{%é?'(ﬁﬁ’ Y ot hgidl Ynd ;&F—‘ sEAATHRRAEE l(fe’_?ﬁ cﬁa},(k)a\%! o ri%dégﬁ fan (31).

25 concurrently par

T ROrbe s GO HRRR e B! TpaB AR G 1=

[0? #H) PRAinAHOR % inB 920 )18 Pr@i&e&\gl\ﬂ'tl ﬁtgng?ftffﬁ gaﬁ;gégrg’ ggjgé@g Specifically,

oor heat exchanger (55) an avi

' , t
» Tl g a0 B ORI 02 Tl Ao s

2epadl the aiFisippl§paia i ivi

( p);rfo_r s aS %Zﬁm | gzllsg)g??grt? %gé‘}q?ﬁ‘g&%{ﬁ%?g? !ip)glhlﬁgdr%d gt the divider

beiEBnCthé ifiedt ladSeiphieRspae (P Aha thOEkhalist 48k P24)OPurther, a second air
however, is given here to only the dehum'difi'cation

su(p?lg;daﬁg)eﬁm)&i pRBed4ht thEQivaddr bebwéantt béRRH AsctPEEPace (22) and

the air supply passage (23) and a second exhaust damper (36) is placed at the divider
between the second adsorption space (22) and the exhaust passage (24).

[0120] Under the above structure, as shown in Figures 11 and 12, the air conditioning
system (10) is configured to dehumidify or humidify the room space by allowing the air to
concurrently flow in parallel flows through the indoor heat exchanger (55) and the
adsorption heat exchanger (56, 57) both disposed in the indoor unit (11) and supplying the
air having passed through the indoor heat exchanger (55) and the air having passed through

the adsorption heat exchanger (56, 57) to the room space.
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[0122] When the indoor fan (31) and the exhaust fan
(32) in the air conditioning system (10) are
operated, roomair flows into3gach of the indoor heat
exchanger (55), the first adsorption heat exchanger
(56) and the second adsorption heat exchanger (57).
Further, when the outdoor fan (14) is operated,
(H2i1HooeOpatatiohilRehaiiot o t he out door heat exchanger 10
(54). [0123] During the dehum dification cooling
oper dheonir genditioning i systenyufl@) 3of ithe tpresent eémbafbmant performs a
circuit (40), the first four-way selector valve (51)
dshymdification prolingroperation janid @rhumiificatigre htatigg sfpetation. A description,
not or - gper at ed expansi on valve (53) is appropriately
howeer.ofly daven: here &yt oy rthp edghumidifigatipny cosling swerasionasf the air
a condenser and the indoor heat exchanger (55) 15

nasngsystem @xporator. Further, in the air

C

(G38 WiahE a0 ) 1 i e ot T (1 e g omoning system
B8 B PRy omh AT A (i g o e DTChPh S amger (59), the frst
s BB BB Y5007 Resr B abch %< e i ot R Smgbaneer (57). Further,

chan 4 rves as .an evaparator .and, the first
wESE BB iort T, (P FReraen"PudyHE Bod® 155 e Shdoot Béat exchanger
(Sg?ndenser are repeatedly alternated. [0124] During the
fi'rst node, as shown in Figure 14, the first air

OSPS5O BT 5. i

RN bl PUAPLY SO BB o8 0 Bl Biion, e
e, 5t 3 FHSRER LR RIS By gt e
oui@dof| Hadt @&lﬁig%ég@??% Y as gru‘{ghhgﬂsg% H{?@ﬁe; [rfiobf hbRCexchanger (55)

air is adsor t a en I'rs
4 0B lhoRaeh FEMe RO by ISR nmode e s
sheeaOmPE] Q{Bﬁ 18 %eH 8N Ak ﬁgé@dstf)ﬂpfwﬁ heht? E)le‘ﬁﬂ%%':‘@ﬁ) serves as an

first adsorption space (21), the'tirst alr su

vApSIRRE andhe 386 i i
VABITRRE ahd the 30 RRoALA HeBCoRbngt? (SI)/RHYY ARS HBenser and a

sebdifd ideqithd eate skawdan qq?u&SﬁoA)b Sn CWRICE 4hBYsebdiR adsorption heat
i ndoor heat exchanger (55) serving as an evaporator.

exéhatiger (S7heered acaDER@oRYortdng the R bddMRsiorchGb 8dfRhger (56) serves
(55) is mxed, in the air supply passage (23), Wl%h

as alvendénserchzh wpealiefliyeficaiatkdc ool ed by the first
adsor ption heat exchanger (56). Then, the 5 mixed air

[0124] s upmdingethe tfirstanigde, bdshown inFugire 1400e Firkthi RPplyt dunlipte (33) and
room space.

the second exhaust damper (36) are opened and the first exhaust damper (34) and the

second air supply damper (35) are closed. The air flow is as shown in Figure 11.

[0125] The air having flowed into the first adsorption heat exchanger (56) is cooled by
the first adsorption heat exchanger (56) serving as an evaporator. Further, moisture in the
air is adsorbed by the adsorbent of the first adsorption heat exchanger (56), so that the air is
dehumidified. The air dehumidified by the first adsorption heat exchanger (56) flows

through the first adsorption space (21), the first air supply damper (33) and then into the air
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[0126] The air having flowed into the second
adsor pti on heat exchanger (57) causes noisture in the
adsorbent of the second adsorpgi on heat exchanger (57)
to be desorbed and the noisture is given to the air.
The air having thus generated the second adsorption
heat exchanger (57) passes through the second
seppdy pptsagn (2Pac@n (the)atherhisande dlom direhdangs tllot@ddartpehe indoor heat
(36) and then into the exhaust passage (24). Then, the
exghanger<58)dis conled hi thenigdoanticatexchanget (35 5yrvanghsian avhporator. Then,
di scharged to the outdoor space. [0127] During the
theeaibpreplerbbie theaindgeromat exchengari(85)15, mixkd inithe pirenpplyassage (23),
er. (34) and the second air supply danper (35) are
W@bgﬁwr dplpmidifiad anétcoaled bydb@ figst aémetwr(@as exghgngdrdS6). Then, the
second, exhaust da are closed. The air flowis
na)seds%\mupmwﬂu tbliﬂlgg the. anlsalpptylomplnsr(%ﬁ)dprt TERPIhEP2FE-oved
ond sorption heat exchanger (57) is
t3s] egfhsy'ﬂ mang %%@qcsﬂg RESTPER hisHgerchpngey (S7) causes
serving.as an_ev at or rther noi st ure
mejture d &tfsa&ﬁ%ré’an‘u?f thereecaid asoaptorent 5@%‘5&57) t0'b¢ desorbed and

adsor pti on .heat @XCha

RO 4 ten Gedin e Bas Bghed diisrond adsorption hea

e’é"g‘&gég) t aégg&’;gﬁae%(}ﬁ}( Gahge T %35 d ?ﬁsgl‘é)t\g@otﬁ]@r;ar gl @Eg ?El& spoond exhaust
3 ) 34 81 ‘ﬁ‘g%ghé%% Gessrge fA0 THER) 508" PRts trough the
e}t bR 230 B RS ERTEE  BRIGEIE” cvaporator

[(ﬁﬁ‘m ﬂuglﬁg‘?ﬁer eﬁ&?& &ﬂd@%s %ﬁ?ewﬂ ﬂagli’ggreﬂ%a%%ﬁ@{ﬁgﬁ{tﬁl%% (34) and

&%*Hﬂf‘%}g)h dl Eﬂ?@é;‘is%le %gexiééeaﬁl%ed)‘n(i 24 sﬂgﬁlg'r(ﬁa P (33) and the
S%E%@%%%@S? E (AR olpRRCTRIY HERYs LSO?H"%H“%?%‘“QW

[(ﬁgﬁ]or Thé 8 b Pﬁﬂ% ﬁ%ﬁ%&%ﬁe {eebidd Q&H on HEEE E%ref {Sgg R€cooled by

sorbent o rst adsorption at exc

th%%e@(ﬁaddﬁﬁefp?i%ﬂ 1R dRgng e?‘ES'@t dhEng ?s gh\é%b&rﬁ’tof N&uref, moisture in

The air having thus generated the first adsorption
th@%%t isddsorB&E B?ﬂgﬁidsﬁﬁﬁht Piat%% R8cdnd’ AYSBLbR Bedt! é'x%ﬁanfer (57), so that

adsor ption space (21 the first exhaust danper

thang it Aefurhidtfedt TRe 8if ﬂ@hiﬁﬁldﬁ?eﬂ%&ﬁe c&cbhd a-drftﬁﬁmoﬂ H&t @kéhanger (57)
passes through the exhaust duct (25) and is then

116k f
S ot <L ik gy asae s, 1 Bt 1o 0 e

thendntd, the Ae APPBRI Piskape 8RO MeEhaMBEhand] I air having flowed into the

indoor heat exchanger (55) is cooled by the indoor heat exchanger (55) serving as an
evaporator. Then, the air cooled by the indoor heat exchanger (55) is mixed, in the air
supply passage (23), with the air dehumidified and cooled by the second adsorption heat
exchanger (57). Then, the mixed air is supplied through the air supply opening (26) to the
room space.

[0129] The air having flowed into the first adsorption heat exchanger (56) causes
moisture in the adsorbent of the first adsorption heat exchanger (56) to be desorbed and the

moisture is given to the air. The air having thus generated the first adsorption heat




20

25

57) are disposed in the refrigerant circuit (40) and
the air humdity is controlled by passing the air
t hrough t he adsorption heat egzhangers (56, 57).
Therefore, in dehumdifying air, the refrigerant
evaporation tenperature in the refrigeration cycle can
be set higher than conventionally done, which reduces
exdhenghirf(S &) renses throtgle the firstyddsauptioh spacp (2B)s thedirst exhtinst damper (34)
10 refrigeration cycle. As a result, the power
ah then riphoi the exhiaustpassager(R 45 Jben, (16O pir qasseb ¢hronghl theezkhaust duct (25)
t hereby inproving the COP of the refrigeration cycle.
apdiphgn ctsnhar@d,toa‘tmmdmﬁpacs. is configured to allow
the air to concurrently flowin parallel flows
[@130bu g K epts of Fahedimeni8 exchanger (55) and the
adsor ption heat exchanger (56, 57), respectively, and
to sdpgimbadgmene, liksk enthd apd Aaghepgdsaiption heat exchangers (56,
[ ndi vidual ly coped 15 with by the indoor heat )
Sl&@eﬁéﬁeesedossl}e reteperant cHEb (49 iapeh theer humiditigeentyodisd by passing
57).. ,In this .case, the pressure._lo rodyced with . . . )
the %f Mg eiaés‘?tea%baataﬁéc%wﬁrér(é&, T hipedare incdeomidifying air
sequentially flows through, for exanple, the ,
thg P TR FRep e PRGN LR fhe FEIERASGR GiEle;can be set higher than
exchanger.. This provides.re ed wer for . the indoor .
cFRAESRY o b AR SHERREO e Blenral Ipyayessures in the
herefore, ,the air ndi ti oni ng system can have
el Gt ofe lsofibBs PSRy SnTBR ot B GRBBRHLAR) can be
hi P fi el i partly..in ai.r flow from
rephectitebe B inb i 5 % bEhe RSt el mome 3. The
hky C L1 ening. t ' ong i .. AS wn .
11 Bt BRIRGiriehT R Lot B RIOVRF S FoeaiBitPgly ow in
I It 8] t Iqr I
PRECIGROE SRl e high Reof HEnBHEE 08 sl TTphlh BER Bechanger
e i .
(48281, SXBRARARY sl Bl P 0 oBhdc (85 OANIP TRttty coped
with $¢18E BRPot Reat Qﬁchaﬁgéls(sgfand-rtlﬂgﬁds ior'Beat REchanger (gﬁ 57). In this

dehdm di fication cooll ng ‘operation,” both the rodm

caﬁ@,dhé Pressud! die 91(:0d%£d R aBYRMih rteguéeheds %gﬁig:é&ﬂgﬁi when the air

eat exchanger (56, 57) serving as condens

scaédtially Slows throdgy, o 84ht BaLHADNI G ALRAERE AN the i
heat aegchar?ger 56, g)gt)ﬁlﬁgre 38 isclzlharged toéyti‘he@ ¢ ndoor heat

eXRUAIRPI THP pofridePedudd bWEY fol ANinddoK 2R Y31)8d in turn downsizes the
hum dification heating operation, both the roomair

indo6k fh €3 19 UTI9 fore tHe AF SonditRidingssiecth (109 caliSAe R doipact design.

heat exchanger (56, 57) serving as an evaporator and

[0b32]h { MdEfidatioh 8P EmBodiaseres -t hrough the adsorption
heat exchanger (56, 57) are discharged to the outdoor

spac&hismédifid@jonAreios gardy ih Qirtflows fromcthé hit@bh@fioninB&ystem (10) of
flow rate of air passing through the adsorption
Embodiment 3. The air conditioning system (10) is configured, as shown in Figure 16, so
that in addition to air exhaust from the room to the outside, the outdoor air taken in from
the outside is introduced into one of the adsorption heat exchangers (56, 57) and the air
having passed through the one adsorption heat exchanger (56, 57) is discharged to the
outside. Thus, during the dehumidification cooling operation, both the room air and the

outdoor air are supplied to the adsorption heat exchanger (56, 57) serving as a condenser

and both the airs having passed through the adsorption heat exchanger (56, 57) are
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heat exchanger (56, 57) can be set larger than the

anmount of exhaust air fromthe room Therefore,

during the dehum dification ce®ling operation, the

adsor pti on heat exchanger (56, 57) serving as a

condenser can be increased in the flowrate of air

passi ng therethrough, which provides a sufficient

dischpepest tt thenowfloerhspaael sOn phée othehn dmnd esharingn teer mirBidlificafion heating
57). On the other hand, during the hum dification

oprratiom chatip dheartroem, air hed dle cupddon raithaeet supplic dtngthe gds6rption heat
57) serving as an evaporator can be increased in the

exdhangar 456, BF) seiving as gn syaporster enchbothcthe awhibewing passed through the
I ncreases the anmount of noisture adsorbed by the
adseiopiicatexsbansger 56 ARhye discmgedtp)the patdear spaesx her

enbodi nent s>> 15 The above enbodi nents may have the )
[H133] owicrerdingrtpithis madifieasion] the S rate of ditpassiag thraughhthe adsorption
above enbodi ments, the air condifioning system (10) is

head P haneEd(300 ST R be petdarger (hanithe pRORReol G ik Hom the room.
ThefeToke Geche RbunBhEdanbn oot Spomtion 4be adiauaig heat exchanger
(ﬁ%vss?r%iglsg?m?ﬁ agp‘gﬁég%ﬁl ‘EF%SQ% ? ig?’i%gﬁ* e?ﬁqitﬁéc qayggrg{er of air passing
thEERdyrop D G PRt ¢ ALTAIESb TR 970l o6 AR R Depigchanger (56,
ST Qo St b B B Bck B gt e fif B Sdsorption heat
oxERbecE 150! 320 Ferping 2 28 HanedpP P R dG8 Syt BB ai passing
o EERRELEE ol Eelet i BobhCE! BRI FREH Y B apsgption e

f a first exhaust pattern in which the air
E% \r/f(%%ggssed t hrough t he adsorption heat exchanger

[(%13% | sztl{elrgﬁ‘%oﬁi%eﬂ%gg the outdoor heat exchanger

a second exhaust pattern in which the air having
ass - flows
ItO hr ogggﬁtatgﬁgja s%c{ﬁgl? ?tgn% g%t({ E_: E%?Eg%@?%?gg%gﬁsénd_ a
[01B5F dA@"&@FﬁEedpﬂi HRY Bbdve Wi Sdlm@fi‘igaltﬂeeL\irféoﬁ\éigitoﬁfnga‘sﬁstem (10) is

concurrently pass through the outdoor 39

cEnfBIRRB! take%h [PHlyt AL (AROFR SpacBEBhe BKGIRROSH supfly pattern in
57). The conbined air supply pattern and exhaust

whith {§¢ Rir 'EﬁVmE PasiRy ool NR!dd96pAbn 8BR REhinBer {56 3"7)hﬂows through
second and tRird air supply patterns and one of the

thk lifiddor heRCRXORarRe (330 4 Qc@ﬁd‘&iﬂ%ﬁpﬂl?bﬁﬁ&ﬂﬁn wWHid3 8k air having passed

Further, the air conditioning system (10) maybe
thequphi tBeliRIbob Bedtxbhatiger (55) TloMR! thRfigh Ihd AddolyRionORR exchanger (56,

space in one of the first, second and third air supply
5Painder thérd it supbB @dtfern in which parallel flows of air concurrently pass through
the indoor heat exchanger (55) and the adsorption heat exchanger (56, 57). Further, as
described in the above embodiments, the air conditioning system (10) is configured to take,
in discharging air to the outdoor space, one of a first exhaust pattern in which the air
having passed through the adsorption heat exchanger (56, 57) flows through the outdoor
heat exchanger (54), a second exhaust pattern in which the air having passed through the
outdoor heat exchanger (54) flows through the adsorption heat exchanger (56, 57) and a

third exhaust pattern in which parallel flows of air concurrently pass through the outdoor
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di scharge to the outdoor space is inplenented by any

pattern other than the first, second and third

exhaust patterns. Furthernore3g9the air conditioning

system (10) nmay be configured so that air is

di scharged to the outdoor space in one of the first,

second and third exhaust patterns but the air supply

heay exblmngen(®3 pad thei misonpgibe keattexdhingen (86, 7). tFherconttimad air supply
10 than the first, second and third air supply

ppftern enchexhaugt@wernhaybhanyncanthinativanved omrio therfinst, sedond and third air
adsor pti on heat exchangers (56, 57) are disposed in

syrpdy pattertspndaone of khedfinist, s¢co0yl and thisdmyheusigaiterps.i on heat
exchanger may be di sposed therein. In this case, an

[Hd6br Further, tetaitoronditningrsysieme(lf) may basonbgured so that air is supplied
repeatedly alternated in the adsorption heat _
e fhentoege sPase innene ofetheniigh.fsceend and dhirdyavi swpplycpatieses but the air

oo e O e B SR Bt B e i, scon
S S, Gl Y, S B, ISR 10) ey o
P e e B S s i
S T Ry NE R
Onh th hand he h - ide h
o) M AAERm ARl oource, 1 e e
(B3RS R o RS TR ek B BB BEESs (5657 o
L Ur.ali f.h - ' h .

SSRGS o REOABIIGE S B e
o LSEA1 Al BB BB 9 o RS S S, preets

alf’cirﬁa[ted:m.b EB%H%EE%’&?] %Eé]ﬁm & so.rtg&éﬁeggrg?diﬁ?; dggcg‘gl‘gﬂiﬁmcation can

tf
cycl e to cop oor ensi oa

béﬁﬁ;ﬁéﬁleﬁlﬁ&*c ih | iueq,po%%@gﬂm 1. An air conditioning

system 1n ng ar I gérant circuit provided wth

[033 aFpHiRefe, iR e ablRRentBUIlARME tha RehGetaht birdal ;t:‘fyglilécludes an

I de heat exchanger, for running a refrigeration

indodmhéd CexcBAdeP §55 ks Gl hEhkatioRNGdeS HQﬁ' é’ﬂcﬂgng't‘:iﬁranlaayﬂ tdoor heat
e hea C 0

passed through the utilization sid t exXthanger t

eX®hARRA($HESH héut-SORSe Wdk heedh Rr."BR! ud1PAfloR3fle heat exchanger,
| atent heat load in the room wherein

however, may not necessary be disposed in the room space but may be disposed in the

outdoor space. On the other hand, the heat-source side heat exchanger may not necessary
be disposed in the outdoor space but may be disposed in the room space. Furthermore, a
plurality of utilization side heat exchangers and a plurality of heat-source side heat

exchangers may be disposed in the refrigerant circuit.

Industrial Applicability
[0139] As seen from the above description, the present invention is useful for air
conditioning systems for running a refrigeration cycle to cope with indoor sensible heat

load and latent heat load.
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the refrigerant circuit is further provided wth an
adsor pti on heat exchanger on the surface of which an
adsorbent for noisture adsorpt#don thereon and noi sture
desorption 10 therefromis carried, and the air

conditioning systemis configured to supply air having

assed through the adsorption heat exchanger to the

s space through the utilization side heat

exchanger. 2. An air conditioning system including a
refrigerant circuit provided wth a heat-source 15

si de heat exchanger and a utilization side heat
ledarimepnditioning systam, rigcluding far refrigesant ircuiy pravid¢diwitha heat-source
refrigerant circuit and supplying air having passed .
sidp hggigprchangerand 3 palizasion sidgcdepteechanges Han gumingoa eefrigeration cycle
.Space_to cope with sensible heat |oad and | atent heat .
in @lﬁdﬁﬁwef% cirgihand sypphang air havingmassed thrpueh ithe utikizatien side heat
further provided with an adsorptjon_heat exchanger on
XGHENESS 0 B 504 SBACS 0 GRS ith Aenstin hesd Aaadapr! TETIcheat lpad in the room,
wﬁdsorption t hereon and noi sture desorption therefrom

E°tarried, and the air conditioning systemis
flL.owin

SRR T R AT IR—

R A T Np—
' i tioni t f f clai 1t

Mg SR AMET. O Srstem ol amy one of claim 1

fi - d \ d.

e R R3S B pasd o s

P . . ; ]
R OB 0N SS! L S Ll SRR pow gppraner
through the first adsorption heat exchanger is

supplied to the room space and concurrently the air

2.hey iaﬁgcoﬂaﬁﬁaﬁﬂlgf %gﬁgg glé éﬁk%ig@ t%%'gﬂ'%g{?’%i g{r&gl{b gﬂ)vﬂfeﬂt with a heat-source

exchanger 1s ce and a

sid€ RO dx PMABer! e[hdvg‘ﬁtﬂﬁaﬁﬁﬁ sidk heftoakbRdhoer, H’@Fﬁﬁﬂin}g&{(’j&ﬁg&mﬁon cycle

t he second adsorption heat exchanger I's supp to

in{ th€ réPigaAPSSRIPHY supPlitY 4if %JIM% tpg%eaitﬁroth iOuMBIAEH side heat
through the first adsorption heal "exchanger is

exthtRR EDL b on® spdle tPEIRAPIEh SdfbEs heat load and latent heat load in the room,
wherein

the refrigerant circuit is further provided with an adsorption heat exchanger on the
surface of which an adsorbent for moisture adsorption thereon and moisture desorption
therefrom is carried, and

the air conditioning system is configured to allow the air to concurrently flow in

parallel flows through the heat-source side heat exchanger and the adsorption heat

exchanger and discharge the flows of air to the outdoor space.

3. The air conditioning system of any one of claims 1 to 2, wherein
the adsorption heat exchanger comprises a first adsorption heat exchanger and a

second adsorption heat exchanger, and
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the air conditioning system is configured to repeatedly alternate a first mode in
which the air having passed through the first adsorption heat exchanger is supplied to the
room space and concurrently the air having passed through the second adsorption heat
exchanger is discharged to the outdoor space and a second mode in which the air having
passed through the second adsorption heat exchanger is supplied to the room space and
concurrently the air having passed through the first adsorption heat exchanger is

discharged to the outdoor space.




