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1 AIR CONDI TI ONI NG SYSTEM Technical Field [0001]
This invention relates to air conditioning systens for
coping with indoor sensible 5 heat |oad and | atent
heat | oad. Background Art [0002] An air conditioning
system provi di ng cooling and dehum dification of a
roomis known in the art as disclosed in W03/ 029728
panphl et. The ai r ARTONBITIQNEVGISSORTEM i ncl udes a
refrigerant circuit provided with a heat-source side
out door heat exchanger and a utilization side indoor
heat exchanger and runs a refrigeration cycle by

Teshninal Hieldg refrigerant through the refrigerant
circuit. Further, the air conditioning system

[08@Hu niThisfipeentiop melatey épipgorditiening sysins & cpBi@garith indoor sensible
evaporation tenperature in the indoor heat exchanger

hegtlogdanthiatenéiegdeak of the roomair and condensing
noi sture in the roomair. 15 [0003] A dehumidifier is
al so known whi ch includes heat exchangers each
provided with an adsorbent on the surface thereof, as
BagkegroerdArt n Japanese Unexami ned Patent Publication

oo colenl st Pt ool S b gl flam o room
KRG Hofier 5 BEERY k @8&8?2?%8‘ RemPREC ris;eit coRdiiguipe system
lnaluggsoar {eﬁlgge{rmﬁrl},éﬁr% fOéVl v&ﬁ}é%geaéitgﬁg\é\g@?% gd%ﬁgﬁgat chlp‘%ger and a
ut{-}e ﬁﬂrg :s? cte d o(%ﬁrﬁ:ﬁ? §i¢ daél\get n %arugé a?h%ﬁggfagsg Qf%iee Ifby circulating
reﬁ&%;rjt Hrbh it R Yot B AP Gic PRBLRLHE Rir g@%ﬁig@ﬁgbgﬁ% dehumidifies
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an adsorbent on the surface thereof, as disclosed in Japanese Unexamined Patent
Publication No. H07-265649. The dehumidifier includes two heat exchangers and operates
so that one of the two heat exchangers dehumidifies air and the other is regenerated.
During the operation, the heat exchanger adsorbing moisture is supplied with water cooled
by a cooling tower while the heat exchanger being regenerated is supplied with warm
discharged water. Further, the dehumidifier supplies the air dehumidified by the above
operation into the room.
[0004] - Problems to Be Solved -

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

condensing moisture in the air. In other words, although indoor sensible heat load can be
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coped with even if the refrigerant evaporation

tenperature in the indoor heat exchanger is higher

than the dew point of the roomair, the refrigerant

evaporation tenperature is set at the lower value in

order to cope with the [atent heat |oad. This provides

a large difference between high and | ow pressures in )
copbe withf avieg ef thirefirigesant evapothtioniteraperatuee imiha tindapr thiset exchanger is

conpressor, which |eads to a problemthat only a small
higier tiiadothe fdewi pint offth®egom riraihe egirigerant eaparation fesgperature is set at

[0005] On the other hand, the dehumdifier disclosed .
the fowapahesio dodenta sope withdhe ttent heaf| Ipadh (Fhimpmyides a large difference

HO7- 265649 supplies water cool ed by the cooling tower,
between, highotrwl lama tnsessunganin rihe meftigaiatinn | yker ance fpeasathgrigput to the

than the roomtenperature, to the heat exchanger. %O
compsessp mich leadserprobiens tat ol a smafl SPR K- eqifiFient OF Rerformance)

cope with indoor l|latent heat |oad but cannot cope
capibertteingdor sensibl e heat |oad. [0006] The present

[0b@$’1ﬁ? FQingtfrl}x@,hoattﬁqrbee £ @ggeh:u?xggllglg%/v ggsglotpgde i%?{n%&%cﬁ@n%mined Patent
Pugesiin Serkdd o8B op s oL R AP TR - cooled water
PSS9t PP TTs SBEEAIT 1 4, OB AIRRrUBI 1106 o grchanger.
b TR Sl PR DB e b R BP I es o
cahipE ilgpSo Sorat "ESIOH L R o hoat - Sour ce si de. heat

(OB an e ra dnfinOh S ek b P SL G B horpoing,points and,
oo 5 A R B SR RS Pt s o
) B 08 ol |hR ab e B0 P o ot o

heat exchanger (56, 57) with an adsorbent on the
surface thereof is connected as the utilization side

Dpﬁ@gumﬂggﬂeﬂtﬁn% the refrigerant circuit (40), and

refrigerant circuit (40) alternately creates an

[0967°" @Biu%n%&‘kkﬁ H{khggrékﬁﬁﬁ\@éﬁﬁogﬁtéés%ﬁo' g the air to

adsorb on the adsorption heat exchanger (56, 57) and

{op?%fng?ﬂgﬁg% é@?gtéii?giholﬁéégpe@lfoPV!anir”Pérﬁﬁt‘iﬁrﬁné QySeFOTE running a
refrigeration cycle by circulating refrigerant through a refrigerant circuit (40) provided
with a heat-source side heat exchanger (54, 58) and a utilization side heat exchanger and
supplying air having passed through the utilization side heat exchanger to inside a building
to cope with latent heat load and sensible heat load in the building. Further, the refrigerant
circuit (40) is wholly disposed in the building, an adsorption heat exchanger (56, 57) with
an adsorbent on the surface thereof is connected as the utilization side heat exchanger in
the refrigerant circuit (40), and the refrigerant circuit (40) alternately creates an adsorption

action of allowing moisture in the air to adsorb on the adsorption heat exchanger (56, 57)

and a regeneration action of allowing moisture to desorb from the adsorption heat
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3 exchanger (56, 57). [0009] A second solution is
intended for an air conditioning systemfor running a
refrigeration cycle by circulating refrigerant through
a refrigerant circuit (40) provided wth a
heat - source si de heat exchanger (54, 58) and a
utilization side heat exchanger and 5 supplying air
exichariger)(38a8%ed t hrough the utilization side heat
exchanger to inside a building to cope with | atent
[0B@2]t lAoaetoaddsodwinmi bl etdieled fooad ain donditioningdsystgm for running a
Further, the refrigerant «circuit (40) conprises an ‘
refriigboionceyctaby ort@lating abfigeragt through ial iefrigeran aicdd (40) provided
heat exchanger and disposed in the building, an
with adwet-sairgecsifle h¢at Bxchangbu(idn §8) il hatilizationrside heayexchanger and
heat exchanger (54, 58) and disposed outside the o
supplyingi aighavingipassed threnghohe utilizatign sidedeptsexchanger iginside a building
connecti ng between the indoor circuit (42). and the ,
tosgpeloth latentcheat lqad Bpd sensible deatdoadin the suildiaghitgerthe refrigerant
(56, 57) with an adsorbent on the surface thereof |s
cigeyHr(d0)} eamprises g8 indqariciguit éh2) isrlydingdhe uilizationgude *lff?t exchanger

the refrigerant_circuit (40), and the refrigerant )
ang; dispased i ghe blaiqvaﬁ,raat@}téofzfr%r&ygé%}wmﬁ[i@a}qoaaeowﬂs&%% side heat
of all ow n%}]rmi sture.in tcre air..to adsorb, on the

exghangep {3 A8hand dispesed yiside the building.angd ap infegesntectingoline (43, 44)
e L B OV 00 T0% S8 101 ok LB Ty eadsorption heat
exppnte, 35 50) Wb b epoPt e YR Bpronf Pt the uilization
Sy el et 1 8 A ST (ihndt h tbiperpay cireuit (40)
oI et 0 P RCR PP OO 1 i 4 (g pdsord on the
o SRb EX AR Tog 57 B9U O P 3030 g BBRG: mossn 1o
At (o e DR b A CHRREASIRD, (™! her cof and an

[ﬂggl\l\gaatthi?d( Cs'aﬁg%ﬁf %s {rended Hor R af* Egﬁgbgﬁg% rh?gtrgm for running a

én-air a efrigerant are conn
ANt e e
RO SRR G40 5, 48 5 e . i
ot A G 8 s i
tog.ﬁ)?é wARULERt i FodieRld s%ﬁﬁﬂlggﬁﬁf 106@ % theDuildRE. FuARAS 8 adsorption

side the building, and
heat exchanger (56, 57) with an adsorbent on the surface thereof and an air heat exchanger

(55, 59) for exchanging heat between air and refrigerant are connected as the utilization
side heat exchangers in the refrigerant circuit (40), and the refrigerant circuit (40)
comprises an indoor circuit (42) including the air heat exchanger (55, 59) and disposed in
the building, an outdoor circuit (41) including the adsorption heat exchanger (56, 57) and
the heat-source si‘de heat exchanger (54, 58) and disposed outside the building, and an

interconnecting line (43, 44) connecting between the indoor circuit (42) and the outdoor
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i nterconnecting |line (43, 44) connecting between the
i ndoor circuit (42) and the outdoor 4 circuit (41)
and alternately creates an adgorption action of
all owi ng noisture in the air to adsorb on the
adsor pti on heat exchanger (56, 57) and a regeneration
action of allowing noisture to desorb fromthe
cimdEdd b}t arahalteradtely orérdesgar adsbhtioB zctiof 00 alldwimgfrooistune in the air to
solution is directed to the first or second sol ution, .
adabrbr st theardseiptiondzeat cfchengdra6o57) &8l a Segendiatipn setion i9f allowing
the building for exchangi ng heat between indoor air
maisthre edasppelremithe adsgeption heatjexphanger @§sBPpt i on heat
exchang 56, 57), are connected as the utilization
[081He ﬁe&mréxa@hm@em slirepted fie theofiyst gepenend sphugions whepgin an air heat
[0012] Afifth solution is directed to the first,
exshanger (3, S9Midisposas) int the building for sxehragingdieat hesuean indoor air and
circuit (40) includes first and second adsorpti on heat
refigsFthg eethes Vithsthe adsoptign hfet xGhanget; {3 nSEfdaée [fegpected as the
xchang and is configured to re eat dly alternate
utfigp ﬁ?l%ﬁ%&écf}aﬁg% i ey gaar {48kt i on of the

[“E’é@ ndy BRPoipR Rofrested Ho dBokihdschath op thigh splasion. wherein the

gt Sl SR Tt ape recsEorp el eSeABERs, (36, 57 as the
utﬂ@&ﬁ?fa S%a?s?tp?ﬁ% %@a@ RenangEre e BpenBilv MiteRls hicen a mode
impich i fsSmuloB aRionp! RS Xﬂ?'%?fﬁﬁ%ﬁ"?ﬂ SiePaber GRLAT 4 Rgeneration
a°§ R oF e B %Eﬁ%%%f (515 PRt i lacg and  mode n
ﬁ%' ?g dnt Fzﬁlo?l ﬁﬁ 3¢ thJ Hg}ﬂ;llsgﬁ%tﬁ)%vlﬁem gx&f& %{r: (gﬁ) AR an adsorption

rec I'rSt, secon

acﬁgff {HE s%%ﬁadgdldé% gifr?ﬁ] ﬂéatt' ? gff'rs(l).“ﬁ} @t{HﬁMﬁ%ﬁ k@glahge
[Ub ng hI %lﬁtfo(ﬁni]s Etgg td E}?Bt i gécglglror[tﬂg& E_§1)] n, wherem the air

I on IS recte secon

co&@i,s{oﬁ A By %ggﬁwxgl BB i
fr&H'oh%'ndbgthé‘bﬁﬂ(gﬁgen in fromoutside the building and

concurrently charging to outside the building air

[Obi‘*]en Al fverth QPNtios iciGrdcha tb'Wd SisYecona ok BkbdoihidH, Mhlrein the air

solution is directed to the sixtR or eighth solutfon,
cohffoRildy dyS@nPédntilaésOhe building by discharging to outside the building air taken

in from inside the building.

[0015]  An eighth solution is directed to the first, second or third solution, wherein the air
conditioning system ventilates the building by supplying to inside the building air taken in
from outside the building and concurrently discharging to outside the building air taken in
from inside the building.

[0016] A ninth solution is directed to the sixth or eighth solution, wherein the air taken
in from outside the building is supplied to inside the building after passing through the

adsorption heat exchanger (56, 57).
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in fromoutside the building is supplied to inside the
bui I ding after passing through the adsorption heat
exchanger (56, 57). 5 [0017]5A tenth solution is
directed to the seventh or eighth solution, wherein
the air taken in frominside the building is
di scharged to outside the building after passing
[001T]oughtentth solatism iptirentech émtheesevhnthger eight, scdrtjon, wherein the air
[0018] An eleventh solution is directed to the seventh
takem igifopim nsids! the bmmmgmmargeﬂéo awtside she budlding aftarpepsing through
i nsi de the buil ding, ether wwth the air taken in
thcadﬂmmedee?tf:henMﬁQ;lﬁ Y, are discharged to outside
the building after passing through the adsorption h%
[08%8h a Agesteveptissolion is diveated tontheseysnithh o ejhith sefutioq, wherein the air

directed to the first, second or thjrd sal

| o1 qe
takgneinefrom anside thewilding, fogsthen withi the ¥ fiakegn qftﬂnh guiside the building,
di scharged to outside the building aft assin
axe HISGECA HeoWBIge i IGIEHECT GAESIAA BUPuEsiE adurD gy Beigprchanger

- BehaV| ors In the first, second and third sol utions,
(561%7) refrigerant CIrCUIt (40) of the alr cond|t|0n| ng

m@iﬂh a%é‘%@q%ﬁg@d rggq\{% %,ﬂﬁq g ,l sgﬁ ‘,ﬂeohtl]t‘i:}coant wherein air
i i oty SRS e Gl

hea [ I i zati on side heat
%‘E i’éﬁ?‘c?ﬁét%’ #Lhrough t he adsor ption
oﬂg an er (56, 57) is controlled in absolute
[ ﬁ? dnt act with the adsorbent therein.

ey, A0, AT AR AR o o
co%gﬁ%rtl%gt{sgfﬁte%e@h? is el({}%b%]@ thh(asl?eie]tt-gglﬁ'cé %ﬁ@ \i}ﬁzftl&e@gépﬁi 58) and a
ut!l?zgﬁ&? ﬁe,gfea elofFlﬁthL:P g %e{fggﬁa%‘ grgt:u? e(gﬁﬁ growded with a

éégoor o4p {1%? o?l %%g%g%ﬁt exb n B el 1599 Y uﬁﬁfatlon side heat

ture con I oning syst em

f
e){cﬁﬁ%?sh FIﬁE Ll E?ﬁé ger‘%‘t hg adi ?ﬂ&n‘(:lzgg@&gc‘%gn%eg F()?F))G %22 ?é'%éltrol]ed in
a@bfuh Rﬂtgﬁf}s thet WiRUED alidipodhl khdrdial S}%&lﬁdﬂ? W8&t an adsorption
anger exc

angers to inside the buildind to cope

actioh "bSARYNIME fdifidle ihahe afid dd5®Nén the adsorbent in the adsorption heat
exchanger (56, 57) takes place, the air is dehumidified. On the other hand, when a
regeneration action of allowing moisture to desorb from the adsorbent in the adsorption
heat exchanger (56, 57) takes place, the air is humidified by the desorbed moisture. The air
conditioning system (10) runs a refrigeration cycle by circulating refrigerant through the
refrigerant circuit (40) and supplies the air having passed through the utilization side heat
exchanger or exchangers to 'inside the building to cope with sensible heat load and latent
heat load in the building.

[0021] In the first solution, the whole of the refrigerant circuit (40) is disposed either in

or outside the building. Speciﬁcally, not only the utilization side heat exchanger including
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25 heat load in the building. [0021] In the first
sol ution, the whole of the refrigerant circuit (40) is
di sposed either in or outside the building.
Specifically, not only the utilization side heat
exchanger including 6 the adsorption heat exchanger
(56, 57) but also the heat-source side heat exchanger
th¢ Sdsorp6@) heatexdbanges 656, 87) hut alsg ther haatiseurde sidecheat exchanger (54,
buil ding. [0022] In the second solution, the
58)afe digmrsedeithiric of outido the wiildgrgred by connecting the
i ndoor circuit (42) in the building and the outdoor
[0022]cuiln thedsecond selutien.t the rifitigeeinh girquit (40 ds fermed by cormectlng the
i nterconnecting line (43, 44). The indoor circuit
indeoryitsuitd42) inithe buidingend Flzeaftut@rprﬁrs'élt ﬁ@a)tOUéSt ﬁwgwldmg via the
and the outdoor circuit (41) .is prOV|ded 1%
inteseanngesingclines{dde 4he Fthe indeas girgait (454 Pswdeq Wl tthe ptilization side
words, the utilization side heat exch nge

RS i sl IS W e
Tl D e N S
adsQIPRgA fest ee(sleangsvégﬁaﬁ'@ i Hispagee “‘@S&ﬂ-ﬂ‘rﬁlgtg? heagysource side heat
e)@ﬁ%wegﬁgse bﬁfﬁ?f%e?%é%ea%&g %‘sfc”;u.s't Ta0) - The air
Lo TR SN e R @%&%&%&f 8} sffand the air heat
ol SR8 %) Db SRS ol R kB3 o regeran
cigcéft) 4'32 fﬁee a%ﬁa}sgilpggh@ gh tﬁ Iﬁ"ﬁ’tﬁ g?%%%lﬁag%%# g5, (Sﬁi)xs %ggdltloned in
teﬁ.l@]tia exc a]{né gée)%c C‘gg’ réfﬁiégrtahf Tthl ng Iggﬁﬁt | zat ¢462 n?hfls solution
15%9&&(}%@5011% eggn pgltrl&gﬁ(tﬁziir?ﬂl%rb g (téé &ltgb?r circuit (41)

rovi SOF EXC

lﬁt ?tthé Wuh1B et | \éféit &ﬁgﬁir@e 11{]%333 egg‘aﬁfbefnd% 1d chrifit (42) is

source In ot

Pﬁ@fdgg 'Wlfhg‘?’ﬁ %irvmegf&chﬁgég gi%gs Oéog?ntu% % al \ﬁﬂﬁhﬁ&?ﬁﬁg hé4t exchanger

PERE I on heat exchanger

axgﬁﬁw éJtho eréd?te gﬂg Piide 't deadorS¥aD ﬁ@ﬂeéxch%er (56, 57)

are spose uilding.” [0024] In th
an@Hﬁth% %q{tﬂ'itzht%h sid@ EE‘at teQ@hﬁa%&OM the heeRur@*GHARGR 'éxchanger (54,

alr heat exchanger (55, 59) are
S?kﬁpgﬁﬁﬁ w%?dst Iﬁ% it hbdtZAkbhRiges (35 shpal d1§p’d%9@'i‘19 @ieSbuilling while the
e

adsorption heat exchanger (56, 57) and the heat-source side heat exchanger (54, 58) are
disposed outside the building.

[0024] In the fourth solution, both the adsorption heat exchanger (56, 57) and the air
heat exchanger (55, 59) are disposed as the utilization side heat exchangers in the
refrigerant circuit (40). The air passing through the air heat exchanger (55, 59) is
conditioned in temperature by heat exchange with refrigerant. The air heat exchanger (55,
59) serving as a utilization side heat exchanger is disposed in the building.

[0025] In the fifth solution, the first adsorption heat exchanger (56) and the second
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refrigerant circuit (40). The air passing through the
air heat exchanger (55, 59) is 25 conditioned in
tenperature by heat exchange With refrigerant. The air
heat exchanger (55, 59) serving as a utilization side
heat exchanger is disposed in the building. [0025] In
the fifth solution, the first adsorption heat .
adesmphiandent ¢&diangerd(STheres dsppspdras udlizationiside heaitexchangers in the
exchanger (57) are disposed as utilization side heat
reGigetent giscuit (#0) Hbe aireqondijioning systent of thig agytionrpepeatedly alternates
condi tioning systemof this solution_repeatedly
besweasy & mods in paEcheamadsormsivn achonef e Gt adsemtion;hsat exchanger (56)
action of the first adsorption heatf exchanger

! 6)
angpiregenergéaneadiiongH the spesnd GHSQTAUOR Bead FICHAREET Etgj Ghnourrently take
heat exchanger, (57) concurrently ke 5 pl ace da
plagscAnd; aymogls BHWhich 8 GefBFAPR ACtRT ofe Bret P Tpiarcheat Exchanger (56)
dsorpti on heat exchanger 6) .and an adsor ptJj.on
FOBIOP STigR SbMEF BTGB éﬁs%au% o SREHRRERIST] G9geuently take

he air, havi

plgc?ﬁ? gﬂ@% %{}h{&g@ﬁ?ﬁpﬁ a%%g é]{lef @ewé]ﬁa é]rcat(fg(gﬁg@%? ff?’(f %7) intended for
o RO o AR B BT i
' . ilding. . On. t : . ' ' )
" B R R B O i Byl Bporon
T i SR AT o
w0 5l BT B gt o o
e A R Y I R

arr “con roni system (10)
¥ insi de th S : . ' o
OBSBP, 45 8506k e, B el i, 01 Sl 0 i e
wlHHR 48U G b 510 e B, e i suapy o

outsid@He Iﬁfflﬁ'%& thd DB ASihElS cArhied Bl hyHine dirl Rk &RioRINg &S ste (10), the

nat ural ex t ventilation. In otHer words, a

ai|§ %xl?%s{ E‘ertsﬁﬁﬁﬁghf I ding&dkds! (héOBy haked &haee vehR@dh. In other

e sevent olution,” the air conditioning system

whrtR) a §-SAR8 85 hdl PR WERIG60r fARes pldd. di ng the air
having taken in frominside the building. Wile the

[0027] eXhetedevEdR PIuRsh,dRe aik REndiNSAIAL systerh TR0)UichiafRs kS outside the
thus carried out by the air conditroning system (10),

bitil#engihe adthaHigRherf inGromR Wstdedte bligdiRp] WHile the @ik ehaust from inside
pl ace by natural supply ventilation. In other words,

the A€ 8 krdoltbide ds EhasamienNbid By H@Nait *saditiphidg &ystem (10), the air
[0028] In the eighth solution, the air conditioning
suppBi £6i(cbiBide e Budiding thkdaqildtetyenahiral supply ventilation. In other words,

a so-called third-class ventilation takes place.

[0028] In the eighth solution, the air conditioning system (10) carries out both the air
supply from outside the building to the inside and the air exhaust from inside the building
to the outside. In other words, the air conditioning system (10) provides a so-called first-
class ventilation.

[0029] In the ninth solution, the air from outside the building toward the inside passes

through the adsorption heat exchanger (56, 57). In other words, the air having taken in
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supply fromoutside the building to the inside and the
air exhaust frominside the building to the outside.
In other words, the air condigioning system (10)
provides a so-called first- 25 class ventilation.
[0029] In the ninth solution, the air fromoutside the
bui I ding toward the inside passes through the
frard satspdd the bhdding ek @n tpkes (BEsturs 1y or fomothih @adsagptiers heat exchanger
the air having taken in 8 from outside the building
(56; ¥Bsndis thek espphied o insilettlae bwildingsm t he adsor pti on heat
exchanger (56, 57) and is then supplied to inside the
(00301 dimthe feobawlution, theeair Sorrhinsideithe bnildingdowpsd the owside passes
inside the building toward the outside passes through .
thrawgh b edsnrption hestexebangan (s STheln ohgr wprdsothgesir having taken in
words, the air having taken in 5 frominside the
fromiinsiie hedrujldingogivesapictekepomaisivre tq or Hpmythe grisqyation heat exchanger
dsor ption heat exchanger 56, ..57) and is then

Ch oINS el e ge Lo i e

(OB 551 theee oy AOH O BOM ARk VIR (KRR It HRBYfofide e pyilding and
QS ek B kg pass tir ol the . ad0rRl 9 eBimtion hea
ex?‘ch%zé%%?ii 30 G peth 15 it BBt 1R B inE BIg R A feption heat
exchatkae e uing BrygebR shusidh o AR aoRes gt Than the flow rate
ofafdingiirad i SBis BERBIGRARBERREGS he butlding

[ﬂpé ’er Ilg%%?s Ityra’%lft h%t)jl%itﬁéﬁ?ﬁ%@é irt g\t}ﬁnﬁgroﬁg‘égﬁﬂilgﬁ{he building is
BRI th ShisTuctBe g R PATRE Byl aldifdheat exchanger (56
ST PLEDREHCHAF S E B 01 o PARERD s

acﬁléfap?i% %eéé%g]édrn?e%@@’?@%d% fnldn PAEmRA (JTBEEide ﬂ&%@g@ﬁﬂg&gm

exc as utilrzation side he

han and the air conditioning systemcontrols
“’tﬁ?ﬂ abg'gfegttse hum dity of the air by passing the air

thro Ii‘l? Iﬂ}:et aﬂ@se%@ tilﬂ%ﬁﬁ&ﬂtth@ Peﬁl?&%n@éﬁfdﬁﬁr{gﬂ)" is(prBvided hwith one or more

it
Spec Y, alr con Ioning systemdehumdifies

a%sE@t@%élﬁ@ézx?%g%@%ﬂ?ﬁ%;g‘gdgﬂgirugiiiiﬁfgﬁ)ni Bidb higeafli dxcRéngeft and the air
conditioning system controls the absolute humidity of the air by passing the air through the
adsorption heat exchanger (56, 57). Specifically, the air conditioning system dehumidifies
the air not by condensing moisture in the air as in the known system but by adsorbing
moisture in the air on the adsorbent. This eliminates the need to set the refrigerant
evaporation temperature in the refrigeration cycle below the air dew point unlike the
known system and enables the air to be dehumidified even if the refrigerant evaporation
temperature is set at the air dew point or higher. Therefore, 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
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noi sture in the air on the adsorbent. This elimnates
the need to set the refrigerant evaporation
tenperature in the refrigeratgon cycle below the air
dew point unli ke the known system and enables the air
to be dehum dified even if the refrigerant evaporation
25 tenperature is set at the air dew point or higher.
diffeeened betweenbigir achipw prasheepirethenefrigeraront ¢yske. Ashe result, power
refrigerant evaporation tenperature in the
refeifed fperrefrigsrant yomprassinn tvan det rediiedh therablyaimpravingdhe COP of the
known system even when the air is dehumdified, which
refregeration aybls- 9 di f f erence between high and | ow
pressures in the refrigeration cycle. As a resu
[0834ler Partisylarlyedn fthy firssf sql'gmnarthe mﬁﬁ 9§ sﬁlQ) me@sﬁrané circuit (40) is
reduced, thereby inprovi t he
dipposed qather i pr cuiside tp@@gl}hnrgaﬁhlfc @llmillla}es the peed oy ay work for
solution, the whole of the refrigerant circuit (40) is
copneptngeligesant pinesi an gte wuinsplimg: the a Fanditiogingriystem (10), which
elimnates the need for a work for. connectin

redyges |tl©eep|§ﬁperqupsé§)scfﬁr ystallatipn wogk- Jn the, secopd sqiution, the heat-source

e B rehanibe L4801 g ovsice 16° SBoie: HRGFonthe only hea

e heat - source

exapgl}ﬁ?g&a be GouAted i &wﬁgfﬁfl S S TheRktgon Sdhds eycanger, which
Profige m%f)‘:ha"?iwdgﬁaﬁ%ﬁéﬁ?tﬁa' RGO G O P SPbinesles. 59 i
dlﬂ?ogg‘ﬁmgh{hz 33%&:1' ndoifl Eg%t tlgg,)tm Yg'leaé?)gcglgg%eg lt%il hle t%ﬁlgta}nre]:g in the indoor
i %Eae#ﬁféhﬁfsé’%rﬁa%o@? Vi pwvuieﬁ TRl e Fadoor unie

lﬂﬁ#&lggrﬂg f}{ﬁ: t%lg’g aﬁﬁ%é%ﬁ‘wéﬂﬁpﬂ gl%%e?grt Ucrntcn? 4465(){‘@"1)%‘;18& with an
alfSR% V%k&ﬁﬁ%ert@ﬁeaﬁfaﬁh eg@%gﬁ}tzgie hbgrr ﬁ\éénﬂg the air through

exc ang

o PR AR LR ?#L%?‘“?’s‘ﬁfﬁééé&%er g L
XRERHRE (362 sgfﬁgﬁﬁﬁ 1y 8, SooP 3 Qb it YR SHAPIs nceded to be

to control e alr

d: .t d
ST 0 W S 0] B B s
ackSIRES & A€ soltBOYE Bhe tARFGAMAInd Bbdoliee il oF ’thé Qﬁ supphed to

tenperature and absolute humdity of the air supplied
inkifle theBUikithg &8 tRUideghAdly caRriifdadBRMAnShks B iHeoéchﬁg!e and latent

whi ch ensures that the Sensible and [atent 20 heat

heaPRASs inthé BEildHE hdi dPedihcoped with.

[0036] In the fifth solution, the refrigerant circuit (40) includes first and second
adsorption heat exchangers k56, 57) as the utilization side heat exchangers and
concurrently creates an adsorption action for one of them and a regeneration action for the
other, Therefore, according to this solution, the dehumidified or humidified air can be
continuously supplied to inside the building by supplying to inside the building the air
having passed through the adsorption heat exchanger (56, 57) intended for an adsorption

action or the adsorption heat exchanger (56, 57) intended for a regeneration action.
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[0036] In the fifth solution, the refrigerant circuit

(40) includes first and second adsorption heat

exchangers (56, 57) as the utidization side heat

exchangers and concurrently creates an adsorption

action for one of themand a regeneration action for

the other. Therefore, according to this solution, the

[lt!léﬂih miAicbrding 60 chalnbfiftei sxthaiortenthrsobisions, wesrenly gepiggywith indoor

?Iled to inside the building by supplying to inside
sqnﬁéa tbettdlaad ak latent heshlpady by slsedindapn yghillaien can be provided.
adsorption heat exchanger (56, 57) intended for an
P@mg@lﬁﬁw ancording it theopingth solytiem rthe |abﬁ> wéahur@swﬁ aﬁ it supplied from
56, 57% intended for a regeneration action.

09@@911]16 eiddinglth Greripsidacan be cwtéolm&yhth@@dﬁ@mlw heat exchanger (56,
sol utions, not only coping with indoor sensible

g ﬁaetomlslgnwaea?rp@nventﬂatwn
c n be provi deg"s f]l cuI arly., gcco di e n| ntla h
Furthess ?‘E?Hr & B dentyse "I‘FBPn @'F frege pIr I“il% lding to the

ide,can. b

OSICR 15 BredseRtob ey g‘a%@ﬁhh ¢ Rdsgrptignchept @Wa:e'ﬁeerdﬁﬁ 57) and
RS 0 1 AR BFASE Si G, B afhar ey he Btiarbii pelh dpaneer (56, 57).

1B} GiRgne e ‘?ﬁﬁ%h R @&W?ﬁ?ﬁ' ffhsldbine building and
tig-HF PR BPu® n Tl MRS MO BuIER, & SURAR ol P aBhlption heat
Ao 156,25} heler %svlﬁ”?%ﬁo‘g.r?teﬁzf%ﬁ%é@'ﬂg‘f# bf ghilbiption heat
)]kc'ﬂﬁfﬁge? &%a :escﬁ %P‘{ln L qgcr?%gd Yhit"fe & BI g@evi)f%r tdﬁs‘éﬁeﬁgle&' from inside the

hg are sup

bﬁﬂcﬁ% F)t {h@ %u&?c?et He gpcgoq{stagl? f[;]hléél)o d-gE e%'t a%lu}(t of moisture

ow ra assi ng

S 5 Bt i 1 Al eyt s

désgﬁeﬁqrd?lﬁlﬁ"ﬁ@o ﬁﬂnpgatléﬁajang&rtg 25’72} bThI s provides a

ficient anou ed by the

[0AOPT R 11RO thefin @6‘1&#‘ E éusga\gﬁg)ta]?é?ld ggfo'ufsﬁ(féqthe building is

anount of noisture ESOT rom t orption

dlﬁﬁﬁi}%e@% %@@J the 5@11d15§ haftet P43k ﬂll.I%}l fhe! a\ﬂ%@gﬁn hﬁat exchanger (56,

sol uti on alr having taken™in om out s

shHu Wlﬂ@n"’&ﬂ% I’El'ﬂa 5’1& AWdenargsd floth RidldRi e bhﬂ&lng 4h |k Bﬂtsﬁ@:tcﬁ"ronly the air

passi ng through the adsorption heat exchanger

supplied WD tibitsidd ahé ibhilding Gbahe e8kided 95@sézﬂ§:lr@ﬂ3%ﬂ hﬁ; adsorption heat
building to the outside or only the air supplied from

exlchengdd (56, 39),tthe flowi rafdi dTGirt saséing throgtheRASGBHoA REQ S Bhanger (56,
the adsor ption heat

57) might be constrained by the necessary rate of ventilation, thereby not providing a

sufficient humidity control capacity. In this solution, however, the flow rate of air passing
through the adsorption heat exchanger (56, 57) can be set regardless of the rate of

ventilation, which ensures a necessary humidity control capacity.

Brief Description of the Drawings

[0040] [Figure 1] Figure 1 is a conceptual diagram showing an installation configuration
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20 exchanger (56, 57), the flow rate of air passing
t hrough the adsorpti on heat exchanger (56, 57) m ght
be constrained by the necessary rate of ventilation,
thereby not providing a sufficient humdity control
capacity. In this solution, however, the flow rate of
air passing through the adsorption heat exchanger
aibihe ar How afarbsir s@iditicigag shisems oDEmbbédinteat &. of
ventilation, which ensures a necessary humdity
cont [BigueaphFiguye 225 aBchehatide dmgiam shewinf théeoffigwaings of the air
[0040] [Figure 1] Figure 1 is a conceptual diagram
catubvening systannef Bmbedinment tonfi guration 11 and the air
flow of an air conditioning systemof Enbodi nent 1. )

[ Fi giFmul] 3FiFgne 3 issa schohamadiagrain adhowing libmicegligeration of a
configuration of the air conditioning systemof ] ]
reffrigasaiitraireuitin Brebagliment3) amd ifs behayiorsdugingcthe igghnmidification cooling

di agram showi ng the configuration of a 5 refrigerant
opgraleari.t i n Enbodi ment 1 and its behavior during the

dehum dification cooling operation. [Figure 4] Figure

4 i s [Biggendidiigeredt aymatrbematis rhiagae Thoning dhacpphigyntion of the

the refrigerant circuit in Enmbodinent 1 and jts, . . .
refgRIdntosirenl innEmbpdimentiloand #5bebayipredping, theopupidification heating

10 [Figure 5] Figure 5 is a schematic di agram show ng
OREMG%st npde during the dehunidification cooling

P i 3 060 e B SR e e
MR TR et e —gy
L Y B ot R Lol RSP b PO B0h G o
e I R
d .dur i the, hum dj.ficatj heat | .
opor ALRSH 81 THRUeoT 1o Eofeheribh di &5t R B RRE drags, durine the
idich L0 B ol S B D5 £ CHGERIHPys LRI BRbSARNE D
AN TR R ST RS g0 e o e Y '
[Figure 8] Figure 8 is a schematic diagram showing a second mode during the

humidification heating operation of the air conditioning system of Embodiment 1.

[Figure 9] Figure 9 is a conceptual diagram showing an installation configuration
and the air flow of an air conditioning system of Modification 1 of Embodiment 1.

[Figure 10] Figure 10 is a schematic diagram showing the configuration of an
indoor unit in Modification 2 of Embodiment 1.

[Figure 11] Figure 11 is a schematic diagram showing an operating condition of
the indoor unit in Modiﬁcaﬁon 2 of Embodiment 1.

[Figure 12] Figure 12 is a schematic diagram showing another operating condition
of the indoor unit in Modification 2 of Embodiment 1.

[Figure 13] Figure 13 is a conceptual diagram showing an installation

configuration and the air flow of an air conditioning system of Embodiment 2.
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and the air flow of an air conditioning system of

Modi fication 1 of Enbodinent 1. 20 [Figure 10] Figure

10 is a schematic di agram showd ng the configuration of

an indoor unit in Mdification 2 of Enbodi nent 1.

[Figure 11] Figure 11 is a schematic di agram show ng

an operating condition of the indoor unit in .

Modi flFigatd b4] Bigak 1Hnis adichematicldiagiimshowingtheRiogfigeration of the air

is a schematic di agram show ng anot her operating
caminttbintingsystedaboEmbbdimentidor unit in Mdification 2 of

Enmbodi ment 1. [Figure 13] Figure 13 is a conceptual )

di agBigueh®$) Figusn 15 ris taadchamptin diagoa ishowing afirsinanode guring the

air flow of an air conditioning system of Enbodi nent
dehunidifichpryenading spemtign pEthe 4in conditioningruste ofiFaghagdiment 2.

showi ng the configuration of the air conditioning ,

syst dFigsre EipBignieelt isxa sqhemgtie diagsam shejing a spepad mode during the

schemati ¢ di agram show n? a first node duri ng{_ the .
delamudifisation: endling operatipm gt ts airponditiopmerspateny; ¢f Embodiment 2.

condi ti oni ng system of Enbodinent 2. 5 [Figure 16% .

Fi gurlBigyee ilg] Higvem d frdif iacsciemahia siagrmm shgwiies & dBRgmede during the

St S St

2 A N Sl A by B s
SRR S BERE oA ettt

U e R 1k 521 RS GRS o8, of "t
R T ok LT NN
corith 18 S35 8 SR TR Y @i o e
ORGPt EmpBAbta S0 oni e Systemol

P SRR 1/ M8 e frhn 00 T Sgor i i

Effbolifiidnf! ation

[Figure 22] Figure 22 is a conceptual diagram showing an installation

configuration and the air flow of an air conditioning system of a first modification.

[Figure 23] Figure 23 is a schematic diagram showing an essential part of the air
conditioning system of the first modification.

[Figure 24] Figure 24 is a conceptual diagram showing an installation
cdnﬁguration and the air flow of an air conditioning system of a second modification.

[Figure 25] Figure 25 is a schematic diagram showing an essential part of the air
conditioning system of the second modification.

[Figure 26] Figure 26 is a schematic diagram showing an essential part of an air

conditioning system of a third modification.
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configuration and the air flow of an air conditioning
systemof a first nodification. [Figure 23] Figure 23
is a schematic di agram show ngs an essential part of
the air 20 conditioning systemof the first
nodi fication. [Figure 24] Figure 24 is a conceptual
di agram showi ng an installation configuration and the
BastrMbleforaCamying Out drednvemtibéong syst em of a second
nodi fication. [Figure 25] Figure 25 is a schematic
[0Ddahr Hmisddimiemy afnthe gxesent alveptiont wofl Hehdesaribed in detail below with
condi ti oning system of the second nodification. 25
rdféiepeerte tRGrafingsr e 26 is a schematic di agram show ng
an essential part of an air conditioning systemof a
[G042} o srimbadimentdnef thaInvBeien>vbde for Carrying Qut the
I nvention [0041] Enbodi nents of the present invention,
wi | | Hyebaiiment bedl thenprgeensiinvandipnus deschibed.ohe piineaaditipning system
t he draw ngs. £0Q42] <<Enbodi nent 1 of the Invention>>, .
(H) pfithsdiressnt embegimehicrup? a yaprr compeession Aefrigerition cy¢ledpy circulating
An air conditioning system 510) of the present .
refiigrsantitbrough @fsimgetand srcwbidd) & eensrivitie bethgptrindeas sensible heat load
cycle by circulating refrigerant through a

ap Fﬁl’ﬁh‘?aéllﬂadci rcuit (40) to cope with both of indoor

BT A e o0 3 S, BB bt o o
RS B8 o e uRE B ST R (1) The ndoor
AT g T R g 0
s S RO HER PR 3o S ARG Ryl o indor
(SR R SRR R o B b et st
ob§3yn R SR, e ol L 25 BoBELAOcP hat cxchner
e kOBl 1,7 900 2, Lhe, ndoor uni

[qh}tgﬁr dAY%?lgng%ﬁ_ﬁilggl% NGRS GRIBE Tt 1) Y fitSbudBS Bnit (12) are
connected to each other via a gas-side interconnecting line (43) and a liquid-side
interconnecting line (44). In an 6utdoor casing (13) for the outdoor unit (12), a compressor
(50) and an outdoor fan (14) are cohtained in addition to the outdoor heat exchanger (54).
[0045] The indoor unit (li) has an indoor casing formed in the shape of a landscape box.
The indoor heat exchanger (55), the first adsorption heat exchanger (56) and the second
adsorption heat 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
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i nterconnecting line (44). In an outdoor casing (13)
for the outdoor unit (12), a conpressor (50) and an
outdoor fan (14) are containet4in addition to the
out door heat exchanger (54). 20 [0045] The indoor unit
(11) has an indoor casing fornmed in the shape of a
| andscape box. The indoor heat exchanger (55), the
(55) is rragksd thetovo thehfirat adsphiandeat ©&bngen ¢5@)rradstbe serdpnd adsorption
adsorption heat exchanger (57) are arranged at the
héat oxxchafget H87) audan siasiupply( @p¢ning SRk is open |bglow tthe indoor heat
first adsorption heat exchanger (56) and the second
cxhengpt(3Hn heat exchanger (57) are arranged side by
side in the upper part of the front of the, indoor
[W46] nJhesnpgropace/piethetindodr sasing (2 fivideinte §ropt angblack spaces.
fromthe front, the first adsorption heat exchanger
The byckasrice fie theingear sesing (A0) sansituies an @;aﬁgsé paissss (3f)e The front
di sposed to the left and right respectlv?
sirage (e indgor casing (29 is Hrthendivided inse uppeziang Iqvses)parts Ehe lower part

I ndoor heat exchanger 14 (55) is, ar anged bel o

of fﬁsffo%éﬁ%ﬁedﬁl‘%ﬁ%tﬂéﬁh eR Pn{@gy SHEXEPAn é&?ﬁ&nd constitutes
sorpt.ion 7 n n air
algalé%rlgw?pf?agfr ?Q)péﬂ the OB @E@%ﬂtﬁﬁaﬁfzﬁﬁtofs tﬁ@%ﬁﬁh@@% is further
o 8RS s B e SR B 8 R e
RS A 5 G Bk OGRS kBB TaE AL o
ok R B 48 010 85 G cone
el MOeaTERG S oher hanc, the.
[qbﬁﬁfr "dh 1;3[1; %hfsaéé &?q Hféclﬁgé@rl Y ngf@h o?l'ta{hsdﬁ{jeil{a‘ﬁ& fan (32).
P S REL LA B0l LIRS 48 29 p o
<R 00 BB T o i Ao AP SBRESE e o 00
b i 9@?@%%@%2& ARG 1)
g?a CHaLiRdIb: c%?ggm iShrol fiBd (V?(t%) our g&ﬁfﬂ?ﬁﬁwgefﬂ@}% Specifically,

ust passage IS connecte to an exhaust

a (ﬁ?s'?t)auoﬁﬁgl G upp 'S gagés%ed 1013l JPRIP 6 R eerOhel 8t §1aBE(21) and the

sage (23) contains an 1 ndoor

alsméliﬁbh;{lf gissage_r@?») #hd s ﬁH@ @kﬂau@ﬁ@a%z;%? (3H33 pheEIMthE alv8der between the

e air supply opening (2
first space (21) and the exhaust passage (24). Further, a second air supply damper (35) is

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

[0049] As shown in Figuréé 3 and 4, the refrigerant circuit (40) is provided with a single
compressor (50), a smgle motor-operated expansion valve (53) and two four-way selector
valves (51, 52). Further, the reﬁ1gerant circuit (40) is provided with a single outdoor heat

exchanger (54), a single 1ndoor heat exchanger (55) and two adsorption heat exchangers
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[0048] The indoor casing (20) is provided with four

on-of f danpers (33-36). Specifically, a first air

supply danper (33) is placed g the divider between

the first space (21) and the air supply passage (23)

and s first exhaust danper (34) is placed at the

di vi der between the 20 first space (21) and the

(56 52 3t tips sefrigeraftidjcnit 40, trerqutdoas deatrekchanges (f3 lcpnstitutes a heat-
danmper (35) is placed at the divider between the

saecoside bpatcxcl@@yr while theindoer beap pkshapgersd§pad i fanstiand second
a second exhaust danper (36) is placed at the divider
absotpimarheatexchangera 56 pSheopstitytearitizatinn sidodeatiexchgagage

(24). [0049] As shown in Figures 3 and 4, the

[0050} i e rdasrription Geiigivena®) the scopfiguration ofither refrigerapt eircuit (40). The
conpressor (50), a single notor-operated expansion

comprgesof £30) isreenpogied ot rts wisgharep é@@otp thy firgteport ©f thes ﬁ;st four-way
Further, the refrigerant circuit is provided with
selectorrivles (Gl anabeorwé@tpd ate&s:mﬁg%ﬁlde 5015116 S&C@mr&ﬂf the byt four-way
heat exchans and two adsorption heatgqe)xchan

ge
sejestor wdve 61 Tlnen owﬁpgr heat P?‘ﬁJéP&"ﬁ‘t >8] scanpeqtad #t Oegd to the third
qQor_ heat exchan

past tagth?efgﬁt foEWaN é@PgﬂhYé g;‘ lfﬂi ap taé%%%%eaa# t@%@ﬁ%{@g 10 e first port
és%eﬁs%&% Aeuig8aY SSsgrorEHE (it Breda &Fr Sr?éfé ($Rdp connected at
ol PBR Fory afotne dieet foBt D selee Pvm@} A4, gonnected at the
&ﬁgﬁ’ﬁffﬂ SRR ort e PO s 'eciiés“%‘%;?% (S)afh 8 refrigerant
e(‘@y Z'Tﬁf eq%%{?r%f@% 'h!a%éesgtc ey I o&@,ﬁ\% épgtg} ?’ET? eﬁ.leﬁ(gansmn valve
f‘@‘ﬁ Adihe 3%38 RGBT bkt Pleplfest TBACH vl EF I $udet from e
ey A ARR AR el f@i\@%&%ﬁ@f%ﬁe‘tﬁ%ﬂe f'TLZt. ﬁSLér
U b T i LT i
g‘éel%&'BP %gfvg%?} ard'fhe (ﬁft{ﬂﬁﬁ h%th a{{eg)@&)caeqthmaed nstitutes an

the secon our’-way ector va

oﬁtﬁf) d dRGLATY é)6§ﬂ& F%o'ﬁtaq Y in the %utfdbérsfér)l(lggﬂgr Bh'the oﬁi%?thand another

exc anger he not or - operate I on valve

parP 3t tlﬁ:‘“%fﬁ%@mﬁe&ﬁﬁﬂ ‘mﬂcﬁ hd ?nﬂfm ﬁﬁnéeﬁ z%sga’ﬂf‘e first and

ar range 'S or om t he our

sl e ettt e ﬁt%rssﬂ%ﬁm%éwm%e €
tHe QERIRISIS RF-wh Qélectbpﬁalf/é (52 atOprovided constitutes an indoor circuit (42) and
1s contained in the indoor ﬁﬁit (11). One end of the indoor circuit (42) located toward the
second four-way selector vélve (52) is connected via the liquid-side interconnecting line
(44) to one end of the outddor circuit (41) located toward the outdoor heat exchanger (54).
The other end of the indoor circuit (42) located toward the indoor heat exchanger (55) is
connected via the gas-side interconnecting line (43) to the other end of the outdoor circuit

(41) located toward the first fdur-way selector valve (51).

[0052] The outdoor heat exchanger (54), the indoor heat exchanger (55) and each
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way sel ector valve (51) and the outdoor heat exchanger
(54) are provided constitutes an outdoor circuit (41)
and is contained in the outdobé unit (12). On the
ot her hand, another part of the refrigerant circuit
(40) in which the indoor heat exchanger (55), the
first and second adsorption heat exchangers (56, 57),
adshrptiont beatoprphangsd Gop£73i wyn wgbsyBn (1583 gm@mi@heh beat exchangers
second four-way sel ector valve (52% are provided )
coroprseil ofia dsatzrchangeniube and ailarg¢ numberrnf finssOvbek themethe adsorption
in the indoor unit (11). One end of the indoor circuit
heat Zrchangex €36, t0dreg anhedsoehspbparried on theyfin spefagesy Adsorbents used
~valve (52) is_connected via the |iquid-side
inchde zeelits dad isilifa gehOn thesgtherchagdecashpidhe puidoy hens gxchanger (54)
circuit (41) located toward the outdoor heat exch%nger
ar(d;, gge_ indgpr heat rgxchanggr (35 bave; py adsorbent d:@med( gflz)the in surfaces and
| ocated toward the jndoor heat exchan 55) .is 2
Pro¥ e oplchept §xehareg aewery airiapg SFEGRRE ﬁ[lwé o ﬁ’é‘itf’&%fat exchanger
t he. ot her end of the outdoor cjrcujt 41). | ocat ed :
(35D SRRRITHRS oF jfTo oot §HFhaRgss e Brovles Pl e @f}hﬂlﬁsg%‘g’reen air and
he outdoor heat exchanger (54), the indoor heat
e %ﬁgﬂger (55) and each 16 adsorption heat exchanger

‘“?S@aﬁéyéfs?cfﬁl}%??%&%@e@%? ;53{2)2 h\tgﬁ@iﬁs:?%%s%d fist position (3

o AR . e R AR o e s
fj faces.. Adsor.b .. incl ) ite. .

L e

54) . 5 . ' .

T TR T A —
' > o b - )

o 45, 4 6o IERESA,PRAE U, i v o

T T

ccgﬂuhﬁﬁicﬁt@%d“@ié SRbECLAE foaky §>o§t§ Tdonsikhdi€dlE SanB €4 \’é)@@c{hdaposition (a

Irst position (a 10 position shown in Figure 3) iIn
M sHoRG 'Biﬂ'%&r t AT ARt ohi j .
PSecond and four ?Eﬁs oﬂtrﬁltd saéom%ﬁ?lggﬁg@ﬁg%@gﬁggw communicate

arfiOhé §4cofd bAd BER pdrtofliaWicdtd) Figure 4) in  which the
first and fourth ports conmmuni cate and the second and

[00B4Y d - petSionanBaAviate. On the other hand, the
second four-way selector valve (52) switches between a

firstThepawi .E:&)mti&rﬁng%ﬁ}siehprtlﬂﬁodm the) frbif SfinBddheN $erforms a
4(B)) in which the first and third ports

dehumidification cooling operation and a humidification heating operation.

[0055] When the indoor fan (31) and the exhaust fan (32) in the air conditioning system
(10) are operated, room air flows into each 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, outdoor air flows into the outdoor heat exchanger
(54). B

[0056] <Dehumidiﬁcati01;1\ cooling operation>

The system’s behavior during the dehumidification cooling operation is described
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15 communi cate and the second and fourth ports
communi cate and a second position (a position shown
in Figures 3(B) and 4(A)) in which the first and
fourth ports conmunicate and the second and third
ports communi cate. [0Q054] - Operational Behavior The
air conditioning system (10) of the present enbodi nent
with réferemse # FigOred8hdiamdi6f i cati on cool i ng operation and
a hum dification heating operation. [0055% When t he
[005@borAs showidin) Figne 3,he the heftgeraftagirquigA{#0), the figst fpur-way selector
conditioning system (10) are operated, roomair flows,
vilne 510ds lsetoto thh dirstrphstionh ghet onentigaefibe ni@sy-oparpted faxpansion valve
adsor ption heat exchanger (56) and the second
(530 soanpronsiatel a@nteodbﬁaﬂvgautéosv;mat ruehanaer (S4hpREMes afca condenser and
outdoor fan (14) is operated, outdoor_air flows intq,
theirdaag hgagxchanger 55 ReIEeRs ameyapoumjor. fl@;@g?@,] as shown in Figures 5§ and
<Dehumi di fication cooling operation> The system s,
6,70RmAILEOEH by theripdoot deelrahaneent o Rasseo by & AL SHRR]Y Passage
is described 17 with reference to Figures, 3, 5 anﬁj 6. .
(33 @nd)is AevEkd iR the resrg fhrough the, aFUPPISY OREiE(H0) While outdoor air
ci.rcuit (40), the first, four- el ector v e (5
having iakep heqtifiomm reisieer3akin g putdoRe e Ex g s Bah s didcHarged to the
not.or - oper at ed expansi on valve (53) is appropriately
© W?@?S@[}?ret he outdoor heat exchanger (54) serves as

1B o St e R el o HolE Ope o8 Ao OB g, ebich the first
e op et OB st 5. YRR a3 oS RHBIption hea
RERTPHTRIR AR S R A
SRl 3 08Bl S IR oo o0
sc¥ntn It M HpodofRly ABREL 00 DRE A et

[Olﬁggf) Iﬁ%% Zi?]ségfloc?eg %ﬁgmﬁ[ona&qioh or SIRCARY a@%zﬁ%ﬁ{ah&{’c exchanger

exc erves as an evapor at or

(5?2 %ﬁ&‘ dn 'E'agcg‘rgf}ﬁ;h Wt dnNrok iR SR6RT gds% n anpﬁégp t@)ﬁ%ﬂaﬁg‘%rs(tﬂ ) concurrently

anger serves as a condenser an

taR€ HRICR! bﬁﬂné‘ﬁﬁtﬁﬁflﬁﬁﬂ&gﬁr showin Figure 3(A), the second four-way selector

valve (52) is set to the first pqéition. Under these conditions, refrigerant discharged from
the compressor (50) condenses while passing through the outdoor heat exchanger (54) and
the first adsorption heat exch_:;ﬁg@r (56) in this order, is reduced in pressure by the motor-
operated expansion valve (5‘3), evaporates while passing through the second adsorption
heat exchanger (57) and the indoor heat exchanger (55) in this order, is sucked into and
then compressed by the comﬁ;éséor (50).

[0060] During the first mode, as shown in Figure 5, the first exhaust damper (34) and the
second air supply damper (35) are opened and the first air supply damper (33) and the
second exhaust damper (36) are closed. In the first adsorption heat exchanger (56),

moisture is desorbed from the adsorbent heated by refrigerant and the desorbed moisture is
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serves as an evaporator are repeatedly alternated. 15
[0059] In the first node, a regeneration action for

the first adsorption heat exch;nger (56) and an
adsorption action for the second adsorption heat
exchanger (57) concurrently take place. During the

first node, as shown in Figure 3(A), the second

afpdied -toahe ail Fht auoistuee desoftsd)frars the first adsdrptibn hsat exchanger (56),
posi tion. Under these conditions, refrigerant

togethehwith ¢lee fooomair, tflvevscion thesfiot Sp(a5©§2 1¢,¢hebagh dhae ﬁmhcxl@ust damper
passi ng through the outdoor heat exchanger (54) and

(Mhend iintet thadsbayst pavsagre@d).cpastrarthenugh 889 eximushiluct (25) and is then
order, is reduced in pressure by the notor- operate

disslpragesi tm thealoutsides aimospherpofm tiess smnrlea%ag%mghqah rq;e@zwger (57),
the second adsorption heat exchanger (57) and the

moksgare rin Hasaroosx ik ahedseried Dy the admrbclﬁ el éﬁhumléilfwbk gepm air and the
into and then conpressed by the conpressor é1

heab G GFsaniiem grodvecq {NEng HiehuEdiGFagn ﬁaqung‘E;)f csrefrigerant, The
the first exhaust danper (34) . and the

ot -Gt % s Bl el i oo
SRace R, f&lrwahﬁbe F‘FC‘:°§E1 A FeBP ¥ tdaBweR a@gpm%aﬂbee?& wﬁy passage (23)
jsture is desorbed fromthe adso Bent heat ed by
aﬁlﬁrﬂp@éﬁme g éhf‘d%lgarpg ORﬁg‘Pg&? $14Be 1M 550§ e
T BB 0 B e e
(§67 5% iR O o et ﬁ%’ﬁrﬁt%r&é e cHogH187) Sohourrently
REVPRLPU AL 0 BESRTo ROARbIR 52 00 S RO sl
%ﬁ%@ﬁé LR e S Spd EB T a#“@ﬁ?ﬁg%? Hjighe Pigibifaft diftharged from
thﬁr gg-ﬁ)réjsl 3%@?? gox{ct%ﬁggsgirkhle gm\gg ?E@aﬁﬁafegﬁx :ﬁgls ﬁéz&te&?lﬂanger (54) and
tie dgseglr) | dsc tloq]ﬁeat Ce%gﬁagn??f %‘5 iy Inl &?n%?%@%cslzﬁgﬁg&ure by the
%ctﬁ)efa%g& %xgtaml&’ﬁ' gglvé F?J),;cg\éggﬁteil '(vggﬁiﬁgél%g ﬂﬁ‘gﬁ@{ th(e %ﬁ‘gt adsorption

alrr supp

héa?te%ﬁbilg {@32 ‘ﬂi@ ltﬁJ‘ dBbF heil %g&%ggél‘f&gzg% dlﬁ@or&e? {s"icked into and

room e secon sorpti ‘on

tt@ﬁgbﬁﬁré‘sggdﬂ fcb&ﬁl‘esé’cﬁ%@lﬁ ption heat exchanger (56)

regen t| on-act1 on for t he second adsorption

dtaﬁg} secon mge&o’i’xg)smg o%%ﬁ%%ﬂl 3?,8@!2&?{3{%6&15&}532% damper (33)
afPthe -s8EhdSEhAGs: Famper (36) are opened and the first exhaust damper (34) and the
second air supply damper'(3.5‘) a;re closed. In the first adsorption heat exchanger (56),
moisture in the room air is adsorbed by the adsorbent to dehumidify the room air and the
heat of adsorption produced duﬁng the dehumidification is taken by the refrigerant. The
room air dehumidified by the first adsorption heat exchanger (56) flows from the first
space (21), through the first air sﬁpp]y damper (33) and into the air supply passage (23)
and is then returned through. tile air supply opening (26) to the room. In the second

adsorption heat exchanger (57), moisture is desorbed from the adsorbent heated by
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valve (52) is set to the second position. Under these
conditions, refrigerant discharged from the
conpressor (50) condenses whil® passing through the
out door heat exchanger (54) and 15 the second
adsorption heat exchanger (57) in this order, is
reduced in pressure by the notor-operated expansion

refagerant(ahd the desarhedanaisturshis lappledbstoi theair NFlwmghisture dégored from the
adsorption heat exchanger (56) and the indoor heat

seerod adspeptiqnoiat exchahger (57 ¢ogethies vathcthe doemtair, Sows framethe second
conpressed by the conpressor (50). EOO62] Durlgg t he

space 422, through thesseshudusxhavsridgmper @6) mh intorthe exhaust passage (24),
supply danper (33) 20 and the second exhaust danper

P#s8%) thequgh Shreerdgu s duct 38) andis theadisphatged snbheroutsids atgiegphere.
the second air supply danper (35) are closed. In the

(0063t <dbswidpiceton heatingoperiipd®r (56), noisture in the
roomair is adsorbed by the adsorbent to dehum dify . .
the rid§nEvaiem abghaver diring ﬂxsfhma‘iefﬁfl%?ﬁ%ﬁl% geeration is described
qgryég the dehum dification is taken by the

wita refetpaes i Figyse 4. 7 air dehunmidified by the first

L AR o8 b OB ShE by 3 st
d i he .ai |y, (23 d i h :

vzﬁgq [ﬁlﬁésgsett ﬁqe &%&c?@gﬁpﬁ?&%&%&%g é’}nr Fq?gxg?@%%p%rg?epwgpansmn valve

(SHGF el G5 PeoRbarg Sl (RELRGtpsty agpndenser and

refri

o R T T B b, PR i s
B3R IR R 6B S eS8 AL O 0

-

PSR PR AP BB FOTRYP sy vt o
o7 Bk SRR SRS R I MRS S5, LTRIE 6 gt v

tmg ' t he hunmi di fication heating operation
thllggjlag%dscrl gg(i‘iepévgvith_ref_erence to Figures 4, 7 and 8.

4 g = of 14 . _
R A Syt hcbung SptiiphCh S GRRYIn wih the fi

adsdrpifoh Kt teﬁgnd@ggxgg@ PR#s! fNa cbﬁgen%%g?ﬁ(?gh@fseéoﬁﬁ adsorption heat

nmot or - oper at e ion valve 1

e%ggﬂ)ig%e ($Blsels QQQﬁ‘E@gJo?ﬁor i {REIRPIAAB A WRIENRP9&%0nd adsorption

serves as a condenser and the outdoor heat
hé&X CRADMBEr @)Seﬁl%% VES Eshdeflset\UAB IS R4t adsHptiBA hea®Exchanger (56)

shown in Figures 7 ..
serves as an evaporator are repeatedly alternated.

[0066] In the first mode, é régcneration action for the first adsorption heat exchanger
{56) and an adsorption actior; for the second adsorption heat exchanger (57) concurrently
take place. During the first ‘mode, as shown in Figure 4(A), the second four-way selector
valve (52) is set to the second position. Under these conditions, refrigerant discharged from
the compressor (50) condenses v:/hile passing through the indoor heat exchanger (55) and

the first adsorption heat exchanger (56) in this order, is reduced in pressure by the motor-

operated expansion valve (53), evaporates while passing through the second adsorption



10

15

20

25

and 8, roomair heated by the indoor heat exchanger
(55) passes through the air supply passage (23) and
is returned through the air supply opening (26) to the
room whi l e outdoor air having rel eased heat to
refrigerant in the outdoor heat exchanger (54) is
di scharged to 15 the outside atnosphere. [0065]
hét ek ctgngére(STy ahdl tHel @adic heleatchangeo (84)anithis orderf isrsicked into and
node in which the first adsorption heat exchanger
theb 6pmpeesseelsh yathe aompredsnr$®8). and t he second adsorption
heat exchanger (57) serves as an evaporator and a
[a86@b ndDurongethe firstmade, ahshovaciontdgend o tht finshair iwepply damper (33) and
exchanger (57) serves as a condenser and the first
thedwsoonst extrulie damperc@&hger op&®)l andothe efingte xhaystadamper (34) and the
evaporator are repeatedly alternated. [0066] In the
sdcond aimewply dampere(dS) are shosedt inothef st adworpionsheat exchanger (56),
adsorption heat exchanger (56) and_an adsorption . )
meistare is despricrdrose rRdsebew sBIcd by e ECEARS Ao Bierdeperpsd moisture is
concurrently take place. During the first npde, as
apmlisdrio|the pitgThe reom)air hrmidified, by the dirstygdsomsio diegt exchanger (56)
val ve (52) .is set to the secon osition. . Under _these, .
flewr diom dhesfirst epacedélatbrongly %gﬁgalrf%uewmrﬁé (33) i into the air

d whi | i h h
R R A
i s v
st bene ¢ SBERAHGcIe (B9 ki BC irta8b AORUEIOL PR Auring he
3{534 }Dlgglg g%é%)}%{r ﬂgr%ﬁ%}%ﬁg edl('(g)%% girfﬁg-%gﬁyh%?ﬁeﬁ%nq Pi%sorption heat
ity T AT o b oo o
D50 e IRk Bt 205 ERRLS S RMIEL il ARHOREng B ipeharesa o
t@%@%@%@&ga@%{fl _ exchanger (56), noisture is desorbed

rbent heated by refrigerant and the

RSP TR, RBLEH 9115 8 oy O Bl v
A LR o 306 i R g ncumenty
5B PSR B 18 D SERD ccysisr
vaggett?gqg ket(t8 the fR pokitiof. URddrRede QM Riohs, R REharged from
the compressor (50) condenses while passing through the indoor heat exchanger (55) and
the second adsorption heat ¢;_;9hanger {57) in this order, is reduced in pressure by the
motor-operated expansion \}élve (53), evaporates while passing through the first adsorption
heat exchanger (56) and the oﬁ'tdoor heat exchanger (54) in this order, is sucked into and
then compressed by the compressor (50).

[0069] During the scconc.lrmc}d.e, as shown in Figure 8, the first exhaust damper (34) and
the second air supply dampef (35) are opened and the first air supply damper (33) and the

second exhaust damper (36) are closed. In the first adsorption heat exchanger (56),
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adsorbent to dehum dify the roomair and the heat of
adsor ption produced during the adsorption is taken by
the refrigerant. The room air2dried by the second
adsorption heat exchanger (57) flows fromthe second
space (22), through the second exhaust danper (36)
and into the exhaust passage (24), passes through the

meishae $h thbuobm( b )s adsdribed byi the hdsogeoht to detibnidify theitandeir and the
at nrosphere. [0068] In the second node, an adsorption

heat bf adsofmiont predided sturingl $wr assomptiomn éstakendion thegefrige¢8) The room air
and a regeneration action for the second adsorption

ditiexhiby ehectinh gdsoriétion) haad mechangert (5¢) flowk drom HwefirsDgpacad21), through
t he second node, as shown in Figure 4&d? t he second

the dirstendiguss drmperdd4) and into 1 2)xhaust passaged2¢) @asses dirough the exhaust
position. Under these conditions, refrigerant .

dupt (@hhro@ds fdisshprzed tthethe ominidss atmosphery. grbrﬁbne ﬁg@gdeﬂsn@tlon heat
passi ng _t hrough the indoor heat exchang era§ %

exchanges 5Pk TaRISBFDiS desorked: remctha rmgaerbemTheated h.rgfﬂgerant and the
order, is reduced in pressure by the notor- op

deserhsd smeistupa iy @pplissh to BpaEasih pids T@ﬁ.rp%mp%lgéalﬁ?g ﬁicehygwe second

the first adsorptio heat. exchan (56 nd t he
adsQERYieHrh eﬁ@%zfché&&qﬁéﬁ@eﬂo‘(f% Irpm fhesg %ndo%égr (22)stheepghete second air

b AL R v e 855560 et e i
he firs hau t danper (34) and the second air
Bb?rgﬁﬂ%@é °(tE%5°°é‘?e opeged ﬁnd thg first air supply
36
1059 E‘f?eﬁ?sto?@dqugal Bdior pt i on heat b”:hb‘g’ (56).

21 P .

o R ki ol O g
offRBHEbiaR heP NS bf P SRRSO i A humiaiey of
alggsa%éﬁ%g%"by Fzﬁs? ng%ﬁec 5‘ ?ﬁ'ggiﬁg t?l?)d OH@Y&[IH g %Qpctélr %{y% ;S%I 521) In other
AR T TSR BRI e S e oo

PRSP B 6y a’ﬁ%ﬂ."@? JEE AR RO 20 1 Steorkb S iminates the
né&i tB étrthgi?erfﬁ%rr rb?{ﬁ%(!i}ﬁtlmg%ﬁﬂfep an%) :tl'fetfég?ggi‘a%loﬁ%fe%bav the dew

e room roomairr e"secon

pcﬁﬁils fopﬁl'r °§hch eahblX Cﬁlia n&‘ﬁﬁnﬁtﬁﬁ):atfdno Wer 119 ”lh%h ?efﬁggﬁ?fj g)vaporatlon

space ( hrough the second air ~'supply
tﬁ%@rahﬁ&?séehﬁttﬂéﬁw%é%dntﬁfi‘ﬁg?ﬁ? (23) and is returned

rough the air

[0071] Therefore, according to the present embodiment, the refrigerant evaporation
Wb
temperature in the reﬁ‘igcration cycle can be set higher than conventionally done in

dehumidifying air, which redﬁcéé the difference between high and low pressures in the
refrigeration cycle. As a result, the power consumption of the compressor (50) can be
reduced, thereby improving the COP of the refrigeration cycle.

[0072] Further, in the present ernbodlrnent the indoor unit (11) is configured as a wall-
mounted type and the first adsorption heat exchanger (56) and the second adsorption heat

exchanger (57) are disposed in the indoor unit (11). Therefore, the exhaust duct (25) for
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10 supply opening (26) to the room [0070] - Effects

of Enbodinent 1 In the present enbodi nent, the

adsorption heat exchangers (58 57) are di sposed as

utilization side heat exchangers in the refrigerant

circuit (40) and the absolute humdity of air is

controll ed by passing the air through the adsorption
disctmrging theanig bawing pessed Throughn any hee of thevasisaprion theatagxchangers (56,

I s dehum dified not by condensing noisture in the air
5Ysiced onlychava @viength endughoo @asnthrangh shis mom wgllt Fleus, a relatively short

noi sture in the air on an adsorbent. This elimnates
dudb ean beuspdias thasexbany duetf@Fher ant evapor ati on

tenperature in the refrigeration cycle bel ow the dew )
lﬂﬁagﬁ t Forthenmorg,ig tapissens embpdigant Acrshpesd diosm therepm is carried out

the refrigerant evaporation _tenperature is set at the
bythe aiegpnserenng systanghherefors, fioaraqprin iy Be gpem takes place by natural

according to the present enbodinent, the refrigerant
S‘E’Ph’b‘éﬁné‘!%%@ﬁs a ﬁ%ﬁﬁ&déblaﬁl-slaﬁmmﬂéatmfw selaPlem#ng‘;s‘m e

an be _set, _hi gher a onventionally done in
lﬂﬁéﬂhm-ﬁ?é}ﬁ%méi1r911€m8@ﬁme%ﬂms the difference
bet ween hilgtt)w and | ow pressures jn,.the refrlrg.er.at

cycl &\ gescribedy Ve, 0 the pmtr erela,qu@ﬁzbrt ropm 3t 1§H1étré>c?ur2:ed into both
R Rlod Ok Hhab 56 EPHF B b S AR BE 57 e
e P S SRR g B b Wy bline psed o
OSBRSS A5 RN 553 it Mg o o e
e 1 b w0 9 B e s o
of o1 53R O 1o HSLEOREA S g REA PR i, o
oSSR e BFIEAEE A (05D, o o
oA e B8 L BB tUber i
WSt BT el )
037, BB LB AR 68 ey L ERBELTR o
fidt hddoBptiot KAt Ue@En e (86 Rd the second adsorption heat exchanger (57) while
outdoor air may be intrédgcgd into the other. In this modification, during the
dehumidification cooling opéfz;tioh, the outdoor air having passed through one of the two
adsorption heat exchangers (56, 57) serving as an evaporator is supplied to the room while
the room air having passed through the other serving as a condenser is discharged to the
outside atmosphere. On the Viother hand, during the humidification heating operation, the
outdoor air having passe& _through one of the two adsorption heat exchangers (56, 57)
serving as a condenser is suiaplied to the room while the room air having passed through

the other serving as an evaporator is discharged to the outside atmosphere.

[0076] - Modification 2 of Embodiment 1 -
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the first adsorption heat exchanger (56) and the

second adsorption heat exchanger (57) (see 10 Figure

1). During the dehum dificatigh cooling operation, the

air having passed through one of the adsorption heat
exchangers (56, 57) serving as an evaporator is

supplied to the roomwhile the air having passed

t hr ougithe presott leebodamerit e asdomr anitd@hsmeay bs configirad gedollows. A
to the outside atnosphere. On the other hand, during
desasipternisgivandwre torthe gwloongnib(dd) &t thismodifieatian. r  havi ng

passed through one of the adsorption heat exchangers )
[Q038] 5% shoevn/imBigaee 10,1tBe dudoge woir(11sisspropided vithoan jdoor casing
room whil e the air having passed_through the other _
(23 formgsl lstheshape ap orlandseanesben. swapageaf the indeoneasifigye0) which
at nosphere. [0075] By contrast, as.shown in Figure 9,
extgnsn o thayjorde thefpbuitheral isopmehin g contipmious pyyed surface, almost
adsor pti on heat exchanger_ (56) and the second
al&ﬂ&‘é’h}?ﬁifW%Wt@ﬁ@H%@%Ez"ém) while outdoor air may

(843p| ngf a1 e e bt s P sbInat Ront s pick spaces
TEiZORh v InAY BRohaAgeh SOLER tepgpi et Sphanger (59). The
AT MR N T -
B S (g RIRGT RN PGt CEBET TG oG T e ey on (31
B bnBen S SRR ot 08 58 g A wlp B passace 29)

30 R BRI 5 el AL 0 g B 306 tower pars.
TR LSRR e TR 2 HARERIE 8,10 o s
BT FD e SR R olaRCRE T ! it e Yok eppcs is furtr
BP0 atB gnleris, The HRASorMEh oo 198 i T B bk of e
g OB By, TS0 . 0357y o i

s%ﬁ@é ?ﬁg conBXA<CiE Sirke Qﬁbl‘p'ﬂﬁn heR éx‘&h%:%?re f(fgn%hilg &hé ?{coi&? space (22)

ornmed I n a conti nuous curved sur | nost a

cdsﬁﬁéiﬁ:h ﬂ&i%n@a&éb%ti@nh&_?%%ﬁéﬁéé@@n. TIRORRL adfifplidH BEat exchanger
pace of the indoor casing (20) is divided into front

(58D dnd BKsesBRF &Borption heat exchanger (57) are placed in a posture inclining from
the back toward the front of i:ﬁe,_ indoor casing (20).

[0080] The indoor casing (20) is provided with two swing-type switching dampers (37,
38). Specifically, the two sw%tching dampers (37, 38) are arranged side by side. The first
switching damper (37) switches between a first position (a position shown in the dashed
line in Figure 10) in which fl;c first space (21) communicates with the air supply passage
(23) and is shut off from the exhaust passage (24) and a second position (a position shown

in the solid line in Figure 10) in which the first space (21) communicates with the exhaust

passage (24) and is shut off from the air supply passage (23). The second switching damper
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The front space in the indoor casing (20) contains the

i ndoor heat exchanger (55). The i ndoor heat exchanger

(55) is composed of two parts24which are arranged

along the curved 10 front surface of the indoor casing

(20). Further, the front space contains the indoor fan

(31) and communicates with the air supply opening _
(382 Byvitchesf atweerhe fiast positiop |(y ppsitismghow2 3 the[ BliddineTindigure 10) in
back space in the indoor casing (20) is divided into
whishahe sevand spase (BBrcosmuriipased witk their supply passags@R) and is shut off
space is connected through the exhaust fan (32) to the o
fronrthe sxhaugi passage£24)apdrp seeondrosisiondp gesiiorslqya icthe daghed line in
upper part of the back space is further 15 divided
Fignteol Q)dn whighuthe sepond spaced 22)wgommynjpatesapiih ther gxhaust passage (24) and
~when viewed fromthe back of the indoor casing (20)
isrshptefh from Ge agsupply Paspgad)a second space (22)),

(GGIE pAs discibad evhaiyine (o pee e delbiadiisatien cooling

oée\zg%qn e ttg(lr quotngggg %I%,rt] ghea ﬁ'lilo rigigkgt?p&hh gg:{.tineg?%%gtgq% the room air
e SO BB e hghe o H5 et B rcibigito e ousice
o3P hJE S09RG0n SEEaok e L PR R pgmion e
CAREL 3503 e RGeS0 3 i 10 of i
o EPOR SR o Ebes S e S GBSl fe s o o i
oEf U Bt AT LRSS 31 GOTTURHER) foc room o
SETRY P ks AR 0 TRERAh, AP BB PSRN Bholdh e i
BB EA0 B kPR ) ST S et 0 29 and i hen
SYBPH PRERASRIE Alnc T B o AV HRIRPcEfn e second
98 sk EAG T Rk G ARkl petd () e s ooty
PSR 2L bRt fc 4f AP pBRs) g g0
[0883edukthBe dufing thd _Héc%n& Hoderoihk QBLIMRIHREBA Co8RAE Bperation and
(22) communi cates wth the exhaust passage (24) and 5

the SFirsthbdebf thk hamidifeatain' he%ﬁﬂ% byerR@6iS 3ErdosBAir hh¥iAS passed through
As descri bed above;, during the first node of the

thegirsid ddbiptien the@ex¢R&tlge 656) is returned to the room while the room air having

passed through the second ‘ac-lso:rption heat exchanger (57) is discharged to the outside
atmosphere. During the tim;.,. in the indoor unit (11) of this modification, as shown in
Figure 12, the first switchihg damper (37) is set to the second position and the second
switching damper (38) is sef to the first position. The room air having passed through the
first adsorption heat exchang;; (56) flows through the first space (21) into the air supply
passage (23) and is then sﬁﬁplicd through the air supply opening (26) to the room. The

room air having passed througﬁ the second adsorption heat exchanger (57) flows through
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operation and the second node of the humdification

heating operation, the roomair having passed through

the first adsorption heat exchmnger (56) is discharged

to the outside atnosphere while the roomair having

passed through the second adsorption heat 10 exchanger

(57) is returned to the room During the tine, in the
thersdomrd space (32} dtoahe ekhast pasedgei (24), ipasses dwosglothe dxhaust duct (25)
Figure 11, the first switching danper (37) is set to

andhis thénr dischargedite therowtmide athwsghereond swi t chi ng danper

(38) is set to the second position. The roomair

[0083] n<Fastwslimentr2oefghe Ihvenfion>st adsor pt i on heat

exchanger (56) flows through the first ace (21)

into Erhleodemh@tu% of prespragpat (igntionp sss@e@gnbftdr hgh He air conditioning
exhaust duct (25) and is then 15 discharged to the

systans i(HD oft Frobpdisreat 1 Theonfigmechpy 2 ﬁamrﬁg tmpsgféu:ht inekydeman indoor
t he second adsorption heat exchang

ugify (dLhand e euidepr usiiada).( te) air o8 ttWél% sy%%pﬂl?) of the present
passa ge (23) and is then SlIIpp|Ied throygh the air

ey %Wnbﬁé'r?ﬂlﬁgur(@@f anJniegea g.]Li CRMPORERts are contamed ina
during the secon de of the dehu di fication cool

siggle,oln aﬁltamng (6o RiePecPioHones Sron e e i qaRdiiogins Sstem (10)

b oo SaomET B an it el g paditient £

qogab Lo s Ewégﬁlo i Eﬂl?hégﬁm@%ﬁga%%‘é%?éﬁﬁ pE e present
G?Pﬂé%aeﬁﬁ%? 4ok &ﬁ%ﬁ?t‘?eo(fﬂ UTRFRE R roh pph D fonmgsted to he
rqp Yiet o (e Dbidhot ek oo bitless el SQSRERE svbedh 10 contains
o fillelegitadts T @%ﬁ (08 o3t rp st {009 BispPiedlip uftic. Therefore,
R4S RS0 PAENE RSy C3Rbl r}le% SRR eHuitang

Spac

[(%(l?gi1 SHRRL #ﬁﬂgéﬁﬁp&%ﬁ& t@ﬁl{ eft:ﬁﬂ?tj Mg@{ﬂgr i H&f@)‘ (59) is disposed

room roomair ng passe

irﬁﬁ‘&&’ RE HRASRERS 104 gg«?ﬁn%% ?Eg?ﬁn{ll) )nzé(nlt ‘i"ﬁadt:l}{ %g%bﬁ? side heat

e second space e ex passage

9555 930 L o5 g S Ko
TR SR ﬁ@é’ﬁeagcﬁhaﬁé@ éé@!@?éﬁ@&f?%ﬁﬁ%@kﬁ@ & KeaP bxdHAfger and the

pr esent 1 nvention | alr

9!}?11)‘ 5180 hod excha gét ©9) éoHitudds a'-:t[mfigil&?flae fedt %xchan er.

gured as a séparate type which I ncludes an 1 ndoor
[0086] The exhaust side heat exchanger (58) and the air supply side heat exchanger (59)

in the present embodiment, like the outdoor heat exchanger (54) and the indoor heat
exchanger (55) in Embodiment 1, are general cross-fin type fin-and-tube heat exchangers
on the surfaces of which no adsorbent is carried. The refrigerant circuit (40) in the present
embodiment is also providéd with two adsorption heat exchangers (56, 57) and the
configurations of the adsorption heat exchangers (56, 57) are the same as those in
Embodiment 1.

[0087] The air conditioning system (10) of the present embodiment is described with
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unit (11) and an outdoor unit (12), the air
condi tioning system (10) of the present enbodinent is
configured as an integral typgsin which all conponents
are contained in a single main unit casing (60). A
description is given here to the air conditioning
system (10) of the present enbodinent only in
raferthi@r entFigaeni4 FRight't HaeftHf“vppers damk ftowler” 1Ged OD8tHe following
As shown in Figure 13, the air conditioning system
déstiptiaf al heixqzateeaentatlmsbduhnrlhmam @nditiopigetysiem (19 is viewed from
attic of a building such as a house and connected to
ﬂmﬁbﬂﬁroon1space and the outdoor space through ducts.
The air conditioning system (10) contains a whole
(G088} i Jeheanint canditioming fysym (18) tednden p flatimiain et Fastpg (6@) in the form
di sposed in the attic. Therefore, the refrigerant
of iarr@era@gt(lmpnareﬂelt:mecbrBlseeﬁpnteﬁw@wen%fntheu@awmn yasing (60) has an
di sposed in the building, 15 [0085] In the refrigerant .
extiapst preningn(64) Mrcreh au&slt@ndéewe&towé ithp gight epgpnd gn air supply

di sposed instead of the qutdoor heat e charLgaég Fé‘
ORI DYOREM Bl A PasiHom fegRal v the Kftienchdde bigk s ﬂ-’g?e‘?f the main
eat exchan

posed i nstead of the jnd
melss%sut& (Y BEIm o i TwEop,RSHOE (BShePoRcl e RoREREgueof toward

58) constitutes a heat-source s heat exchan
s Shq 3, oot Al TIEHAD SBROMESA) Opgost LBRILPT tieEt joward the
Eﬁtl |.ization side heat exchanger. 20 [0086] The exhaust
G4 heat exchanger (58) and the air supply side heat

Ll R SR s b v
TER B HRCe, b RO S g Ao FERRaM: AR eRREintq fhres spaces
U T B 0% RS 0 S5l S o0
C(gn‘@ﬁngﬁ' Q{I:[%S.lktofgn Efﬁt tﬁg )fé"fp ﬁﬂ% s{pﬁ%én éﬁn & a?@cat%ﬁ qut‘hqge ?g\épp]y opening

contirgurati ons € adsor pti exchangers

QAN RS o
t];{ﬁe?lgé%ta?&ltvmb reference to o gure 14, _Rl ght "

upper and "l ower" used in the follow ng

[0O9GF" 'I@l%'b%k "'s‘ééce 1thé(:%%§n ﬁlgllt gﬁgé%wsis WiE Q/ef't[b?llg §V1ded into three

condi tionin ystem rom the

sﬂa@&s%ut-@ﬁh@' a8 N lel i 6(1)'giﬂd %}4 eﬁ}fgﬂtﬁr%r 8i¥dedA8® fpper and lower

l'at main unl casl ng
spaces. The upper space constitutes an upper right passage (65) and the lower space

constitutes a Jower right passage (66). Each of the upper right passage (65) and the lower
right passage (66) communicates with the outdoor air suction opening (62). The exhaust
side heat exchanger (58) is placed in the upper right passage (65). On the other hand, the
left-hand space is further divided into upper and lower spaces. The upper space constitutes
an upper left passage (67) and the lower space constitutes a lower left passage (68). Each
of the upper left passage (67) and the lower left passage (68) communicates with the
indoor air suction opening (61). The air supply side heat exchanger (59) is placed in the

upper left passage (67).
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5 of a rectangul ar parallel epiped. The front surface
of the main unit casing (60) has an exhaust opening
(64) open at a position therepgf toward the right end
and an air supply opening (63) open at a position
thereof toward the |left end. The back surface of the
main  unit casing (60) has an outdoor air suction
[0982hi rQut(@2theypecesainta whiahi theobackhspaeofin ttoevamain unktecasing (60) is
right end and an i ndoor air suction opening (61) open
verticalypdisided ghe nfiddle spacedsvfurther HiyidetiGntocfrenteantl bgobosdy spaces. Out
The inner space of the main unit casing (60) is _
ofithei flerd- and badk-side spavds inte Wiyl thesmiddit space dmdiggeds dhe back-side
inthe main unit casing (60) is further verticall _
spicy icart@ins rthe firstradeorppier deat exchangst (3G eandghe é@%ﬂt*ﬁﬁ‘é space contains
ri ght-hand space comunicates wth the exhaust opening
theggponghadsomiiondieat exghangas {6 Thefirst7adsomntioa heat ex¢hanger (S6) and
space communi cates with the air supply opening 15 (632 .
thgsecngradspipgion heat axchangsr (57) are placed substaptallyinghquzontal position
space contaji ns, a_ conpressor (go of the_rgfrigerant
sq a5 te frorizentally divistedhe spage mwhiehdbeyare contped mai n uni t

(@33 cabinat cv ABET alfiesotion a5 e e Spplcparein the main uni
cappisBiLis ey dhuieh o S-sth oiphes O “Paseage  (65)

98- e Gt rRECH bR iR Gt Pt iy PR ¥en frsppper right
i ap ine s ng BRPS T Hgmbert AR AsE bt ogf and the lower
o R950ed T, LSRR P, e o
o R 8 BB B ) s
o R O R B e BSRE e e
odfiflon HER! SRAEIRR 50)7 Bch UTLER uBFer il chlyBer (7 #0fumed open,
SRR S ey Y6F| Gttt wit ABE ool 1o MR fhe second
B tat DEndch (1)L WHEA T Bt Rer sy Wthbds 7] tumed open, the
106eP Pght ﬁ&@a%bggdg% Shatgud %Switlféﬁe x ?i&atehr&mw tR st adsorption

back-si de s into Ich t dl e space 1s
héhk ¥ktRdger! 86). DRYn BedRcond lower right damper (75) is turned open, the lower

S

right passage (66) communic?tes with the space located below the second adsorption heat
exchanger (57).

[0094] The upper part of the left divider plate is provided with a first upper left damper
(76) and a second upper left dafnper (77) juxtaposed to each other and the lower part
thereof is provided with a ﬁrst lower left damper (78) and a second lower left damper (79)
juxtaposed to each other. When the first upper left damper (76) is turned open, the upper
left passage (67) communicates with the space located above the first adsorption heat

exchanger (56). When the second upper left damper (77) is turned open, the upper left
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space contains the first adsorption heat exchanger
(56) and the front-side space contains 5 the second
adsorpti on heat exchanger (5728 The first adsorption
heat exchanger (56) and the second adsorption heat
exchanger (57) are placed substantially in a
hori zontal position so as to horizontally divide the
paspagee (67 comrubnitites wdthe theospage rlecated GDORY tligaséconfl adsorption heat
di vider plates which vertically divide the back space
exohangee (&) nWien tthe dusti fogveg doft dasper d78)1 éd tuanech openyr the lower left
on-of f danpers (72-79). 10 [0093] The upper part of
Pasﬁager (€Mt cethmiugiatep| Witk the spacyilaeatediibelova the r fixst uqdp@mtlon heat
ght damper (72) and a second upper right danp
e)(chaygqr dﬁﬁ)aﬁﬁh@u theosesand lowerdeftdampen é7?)o\ﬁ/emme§a<men the lower left
thereof is provided with a flrst Iovver ri ght danper
pysyage €090 conywerisates aViky thei space laeatest %hq §%Q0RH cadsarption heat
to each_other. Wen the first upper r| ght danper (72)
exchangsy (- open, the upper right passage (65)
pmuni cat es he space | ocated above the first 15
[“9§§brptc?ﬂ9ﬁa V\i g@@é‘%?énger (56). Wien the second upper

baas e PBSroRORIRg caiedh f1Bh T dhs JesRl g ‘%@Smsawsrfoms a
R L

6
DBRE oA RO B BB SR z;@hlg,@ 58 condtionin
3{5%#1 éhy)\hgg tpre]:?qjii Crgg\%r (lcllggf r“{sgw?oh &)%da er Ll)CthIl opening (61) and

A e ﬁ#ﬂyrvﬁég afF Yhifp i baving
ﬂg\;/eci E}ﬁ 1?{ éﬂby Eﬁl %ﬁf%aaﬁen Ol?gdﬂsrlg\{é %g%d%écpm?o }l#er E)Evr% é?ft passage

upper anper cond "uppeér
(6@;31%]0 3(595’9 95? (;ﬁgt}'(} ﬁ'{ﬁ% %@ﬁ{a? nlgti’t Jﬂgsagg‘@?) of the outdoor air

.tvgr@efalgﬁg 3 ?ﬁ@@{%&{)}&'ﬁf s4cl?iE)é togéﬁfﬁg r(64)7?)1n%§1dc9dqr?€ gﬁ%wer right
pisEage(EORMIIRE ot R ARRES i pich A’?@féﬁéﬁi’a@% O st
Wh h d
(PIPE" DB BlioR oIRREGRera 1 C" oper et t 28 ¢
Passgye s¢:féh’ CRVRE g.ﬁhe%tﬁ’t‘! &é?mMﬁéﬁﬁﬁﬁcdoﬂﬁg\h%ggraﬁgﬂ‘@descnbed

t he second adsorption h exchanger (
wlfthf&?&reh@ewmg&fes 152a0¢es, (78) is turned open, the |ower
e

[0098] The behavior of the refrigerant circuit (40) during the dehumidification cooling
operation is the same as in Embodiment 1 (see Figure 3). Specifically, in the refrigerant
circuit (40), the exhaust side heat exchanger (58) serves as a condenser and the air supply
stde heat exchanger (59) serves as an evaporator. The room air having flowed into the
upper left passage (67) is cooled while passing through the air supply side heat exchanger
(59), passes through the air supply fan (70) and is then returned through the air supply
opening (63) to the room. The outdoor air having flowed into the upper right passage (65)

takes heat from refrigerant while passing through the exhaust side heat exchanger (58),
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passage (68) communicates with the space | ocated bel ow

the first adsorption heat exchanger (56). Wen the
second | ower |eft danper (79)29s turned open, the
| oner left 5 passage (68) communicates with the space
| ocat ed bel ow the second adsorption heat exchanger
(57). [0095] - Qperational Behavior The air

paseesdibroughi thg exhimtse fiar( (A1) and is thenpdiechargedathtyoghrtbertexhaust opening
performs a dehumdification cooling operation and a

(640 thie foutsite abmokptd. ng oper ati on. 10 [ 0096] Wen t he
air supply fan (70) and the exhaust fan (71) in the

[0999] ¢ Gruetheri, dm thegrefragesans reircnio {40y e fisganedein whishthafirst adsorption
flows into the indoor air suction opening (61) and

heati eycongeri (56) basvies ana eondeases and dlor segond sdsorptinn gae sxehpnger (57)
(62). Part of the roomair having flowed into the

SATYRICAS ANAVAPGTAIOr A aéwﬂﬂn@o‘fkeem)wméh rlmsreefmﬁlcaé’aowpﬁpa hﬁ#eexchanger
| ower | eft passage and the rest is introdu

(5Thtssrvieh easwﬁend%@rt a&fh&fa&@t(@wmt%rheabﬁwmg@u Sc!%oﬁerves as an
air 15 having flowed intg the outdoor air suc E

e‘@aem’f%gm( @Eyatpé Yiaktematedc Bhis PR 15 %o the faspe as gﬁ‘@m odiment 1.

(PG BRnbs ate BB 5900 669w AtEwert 51 s S Regt Fidhg mper (72)
oL SECATES IO L EIPR 495)2%%?6%* sl 'the 154 e ight flamper (74
a"&f e:ﬁ‘g"%?l FJEJBQIE} {dg%lp%rg }fggseﬁgﬁ% %e;\féi[ IS¢ lo%et}qef't %amper (78)
o 8 PeRoH by BRalaRiRgt 1) o Sttt 0 fpF uFip SamBer (76) and

r ant i rcui t he exhaust si de heat

thé)%%r é‘ﬂg‘é?’“ e§, a@@ﬂ/@? gf)cgosggndenser and the air

IBYEE Sue ségfﬁﬁ“feﬁ‘%'iéi?lﬁé’?g Aol B2 PR pagtilg gy dprovan he
ﬁ!és?ﬁc}v%egqgﬁ %gﬁ‘lipglﬁ @8& rt?toex 4 g:e‘g;l% tt{%?@s%{ Q@sog[g{[ogulg%t 'épahanger (56)
mﬁﬁ%@#ﬁ?@&%‘? e £ ibhio ?@%f Fohalig: 5%2%“1?%(3% Pliard the top
Ao oY fP%%?n@*?’éétﬁ“S éﬁﬁﬁ%’“’%ﬁﬁéﬂ 105%25. RREPR gl from the
FRARHC R By RRAporCRNAE el e moS e MATcH! 08“%“’"“‘ ai. The
mbRAIr8¥AWSId i?(ﬂ‘ﬁ i Brst adsorption heat exchanger (56), together with the room air,
flows through the first upper right damper (72) into the upper right passage (65), passes
through the exhaust fan (71) aﬂd_is fhen discharged through the exhaust opening (64) to the
outside atmosphere. o

[0102] The outdoor air having flowed into the lower right passage (66) flows through the
second lower right damper (75) into the space below the second adsorption heat exchanger
(57) and passes through the second adsorption heat exchanger (57) from the bottom toward
the top thereof. In the second adsorption heat exchanger (57), moisture in the room air is
adsorbed by the adsorbent to dehumidify the room air and the heat of adsorption produced

during the dehumidification is taken by the refrigerant. The room air dehumidified by the
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(64) to the outside atnosphere. [0099] Further, in the
refrigerant circuit (40), a first node in which the

first adsorption heat exchanger (56) serves as a
condenser and the second adsorption heat exchanger
(57) 5 serves as an evaporator and a second node in

whi ch the second adsorption heat exchanger (57) serves

sezond adsumpkéors beat amchanger (57) Stovasdthonughi tbe sbeead wppeh dafyydamper (77)
(56) serves as an evaporator are repeatedly

ings theruppeeieft peksage K8T)npasses thiaightheeais supply fan (70) and is then returned
Enbodi nent 1. [0100] During the first node, as shown

thiroughi the pie supply ohenifg (63 taiheageomi ght danper (72) and

t he second | ower right danper (75) are opened and the

(0103t Dusingthe seghnd owdpeas showp in Higurei16.1tbe Sest dowerrpght damper (74)
ri ght danper (73) are closed. Further, the first |ower

andeglp 56 wppey gight davaper{d3 ) e weneshpnd theefrst vpnes aight damper (72)
(77) are opened and the first upper |eft_ danper (7§&

anghe seqpnddeweraght damper 5 agsigred. Kurther,dhe figst ypesy left damper (76)
[0101] The room air havin r.left

mﬁﬁa@g ageonddayer 13&/@? nsF &l?g??ri }a%mrggiaiﬁa fﬂfﬁr ok }sz%ﬁ?ﬂ damper (78) and
78) i : .
R SRS AS088) (173 B hasses. thr ough the 11rSt
[ h h .(56) f b
HEP! B Onesp s et B0 60 G RSrRBide o) 85 hrough e
S RN e S5 BT 14 Brd e PR o iR orpon hat exchanger
(R Bl MRS o MGahARRB! e (RIS boriom tovard
oA M B e i s s
B R SRR, ML AU BE IR BRIGE Y o s
g s 181 0% TRARRRH el SRRl 00)OURHARE wits e rom
o 895, OSSR e GARE b0 it ) 2R ok Hih Boge 9.
B8 R RBE S SRV D) BAE 1 ARG 2 oxoust opning
(d#gﬁfﬁ@foutsicfé Ssﬁh%FeQnd adsorption heat exchanger (57),

Isture 1n the'roomair is adsorbed by the adsorbent

[(ﬁl@S]SelTH%gﬂdBUI ﬁpﬁaﬁﬁé’ggﬁh%@? d1BReP RS sﬂ%%sggg gﬂ@)&td'tvﬁghmugh the

produced during the I cationi

fifsB o ed gD Hampt Y 78 PRA0 le"spdG BEdWithd Akt Bsdrptfor3Reat exchanger (56)

and passes through the first adsorption heat exchanger (56) from the bottom toward the top

thereof. In the first adsorption heat exchanger (56), moisture in the room air is adsorbed by
the adsorbent to dehumidify the room air and the heat of adsorption produced during the
dehumidification is taken by the refrigerant. The room air dehumidified by the first
adsorption heat exchanger (56) flows through the first upper left damper (76) into the
upper left passage (67), passes through the air supply fan (70) and is then returned through
the air supply opening (63) to the room.

[0106] <Humidification heating operation>
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second adsorption heat exchanger (57) flows through

the second upper |left danper (77) into the upper |eft
passage (67), passes through she air supply fan (70)

and is then returned through the air supply opening

(63) to the room [0103] During the second node, as

shown in Figure 16, the first |ower right danper (74)

5 andhehgysacs béhayppredunngytite bianiifica(idt heating opemtron is described
and the first upper right danmper (72) and the second
witbweferencetit Figarepd a6d3B. are cl osed. Further, the first

upper |eft danper (76) and the second | ower |eft . .
[8Fh e Th¢ Aghavipe of g eefrigerant hizcyit (4Q) dwwng thechumighifigasion heating
(78) and the second upper |eft danper (77) are .
opdraftasdis the samp a¥he Brdwmdiment hésee Higure dhetpeacHicallyhia the refrigerant
lower left passage (68) flows through the 10 second
cirenife(40),¢he ay supily sidedieat echanges (BPseevep ap gwondensseanshidpe exhaust
adsorption heat exchanger (57) and passes through the_.

side hepidexshargep t(FEnsaneest asedt B¥aRgEstorn. sthe JopBlnir having; flowed into the
toward the to? thereof. In the second adsorption heat

uppes hefh pessages(py iWaquuwléi.lq Rasging shngugh thep sy side heat exchanger
PR U e
o 37 3o e oS Feving Bob STA5h o s st pssage (65
SRS BRG0S0
RN e R X R —
R PR oner °F T ont darper (74) 100 the

CORBE 8L B B LBOUP " BER RSB 628 adsorpion
R ERRRAER O bt IRA St R P Ryt 8] Eptpameer 57
S0 5 o L R0 i s cxctangr
(5?2 QAHEE G dy rcbq.%eéfs%}g %nrﬁj Z@rj ﬁgﬂgi st&%h%pfi? ghghg gﬁ%ﬁgﬂ?lfj ?586:) NRrves as an

frigerant. hum di _
oSG ORaRel SHERNLC T Foh ANt R B0 gt 1.

(489 AR AR S R 0 R g
afld e 'seQIRd dgdtP Bbhrbimd (T3 F ki pendiCaid M8 MBCHFHet P13kt damper (72)
and the second lower right damper (75) are closed. Further, the first upper left damper (76)
and the second lower left damper (79) are opened and the first lower left damper (78) and
the second upper left damper (77) are closed.

[0110] The room air having flowed into the lower left passage (68) flows through the
second lower left damper (79) into the space below the second adsorption heat exchanger
(57) and passes through the second adsorption heat exchanger (57) from the bottom toward
the top thereof. In the second adsorption heat exchanger (57), moisture in the room air is

adsorbed by the adsorbent to dehumidify the room air and the heat of adsorption produced
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31 The systems behavior during the hum dification
heating operation is described wth reference to
Figures 17 and 18. [0107] The3behavi or of the
refrigerant circuit (40) during the humdification
heating operation is the sane as in Enbodi nent 1 (see
Figure 4). Specifically, in the refrigerant 5 circuit
dirixQy) thet hdsogptions irp pkgn shyd éheh exdtigeauth dhgeroofb Ajr dued &y the second
as a condenser and the exhaust side heat exchanger .
adsetiondreatexchangen (F)aliwratheeughThe seavpchupper m@hxidgquper (73) into the
flowed into the upper |eft passage (67) is heated )
upperr | reghb pessagg (68, apagsest theoughr the ystsfane(7hband is then discharged
exchanger (59), passes through the air supply fan
thrquh the exhayst apspingd b4l tadlae euipide gHnaspBeIsi r suppl y
openin% (63) to the rogom The outdoor, air haviq&
[01]14]\e dbe Ruglophir hayiag flowgh intp theslawer rightpassnse £6@)flougs through the
heat to refrigerant. while passing hrougH t he exhaust
first dpveraight damRer(Jd) into dhe spaggbdlaw the fisti @Asqrpidon hept gx¢hanger (56)
di scharged. thr t he eg?aust

%g%& oggﬁ)tﬂqs %rts{] gfgogmog at %ME&S fromy thgyottom toward the top
AEHADRL b o S GAES bt s e b BB o
e PR B LR DU PAE Ao e oo room
< BORHGEY OF 47 0 8LrGRwas RSO Rl e P il e firs upper e
GORRATA B> R op Bt P OLPRSRGoER, £ gisppotyfon (0 and s
6B Pyl RO B i b el obso B, 0 Oy
330" EERRThe ik 3 3R Ao R SE RO PE 1k WREup TR dormper (72)
ORI SCSRE M LSS 5l ARIBEInd dRJ0 oy 1388 damoer 04
oTEREHafBhl s BEBPU R0, SRR a1t Shmpe 1
A0Sl et SAEASHER AN el SR gl aper (70 e
&%Eﬁ%ovggﬁﬁ‘g&dleh%ﬁ)g{gg? ageymgﬁ (79) into the space

seco pti on heat exchanger 25 (57)

[A19] PEBS ¢Sorh HiCHSIng %w%SQ%dth@qW&pfeﬁO%hsE@g%t (68?1 flows through the

exchanger (57) fromthe bottomtoward the top thereof.
fitsh 140G 18R AR ) il tRE sPRBIbeRW% RRNERL addofptionRad eéiRinger (56)

in the roomair i$§

and passes through the first adsorption heat exchanger (56) from the bottom toward the top
thereof. In the first adsorption heat exchanger (56), moisture in the room air is adsorbed by
the adsorbent to dehumidify the room air and the heat of adsorption produced during the
adsorption is taken by the refrigerant. The room air dried by the first adsorption heat
exchanger (56) flows through the first upper right damper (72) into the upper right passage
(65), passes through the exhaust fan (71) and is then discharged through the exhaust
opening (64) to the outside atm.osphere.

[0114] The outdoor air having flowed into the lower right passage (66) flows through the
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adsorbed by the adsorbent to dehumdify the roomair
and the heat of adsorption produced 32 during the
adsorption is taken by the retyigerant. The roomair
dried by the second adsorption heat exchanger (57)
flows through the second upper right danper (73) into
the upper right passage (65), passes through the
seepixh ester fright dattiperd@S) into the spacditetdva thgesdcortdadsarpition feat exchanger
exhaust opening (64) to the outside atnosphere. 5
(370 a1d passescthoongtidbe sezpnd hdsoiptipnflieatwxethange (31 drdny therbottom toward
ri ght passage (66) flows through the first |ower
theitgh thateafp &r thestpondadsoritionsieat exdbangay (SR ndistyre is desorbed from
adsorgtlon heat exchanger (56) and passes through the
thejadserbenfsheated; tonrefegarant,and the desorbrsh mpisgie ihappit tterhhe room air,
toward the top thereof. In the first adsorption he
Ths e9piith gérhupsét)ﬁedrhy the gecondadgarptipn beptrexghangpe (57) flows through the
adsorbent heated by refrigerant and the desorbed
sqepnd upper le§t é&gm’qre%'fl éntp ng apper teHepassian (07).apasses through the air
hum dified by the first adsorption heat exch
suppldan DG 1198 rethimed (BREh el SupBAPERIng 169) P RHo0m.
t he up ef sage .(67), passes through the air
"Qéﬁblygﬁgﬂsefbfﬁﬁaﬂn?gz “then returned through the air
1o the roo 0112 LMrl

2225‘ L @@ﬁé«;quhhw e laiglcme § ?%I{ggﬁ?: £ by using the
' 2

B RS 0 RSB R o
ekl ot B8 4550 4 e B, 1
Eﬁl%ﬁ@l}n pt%r fg%rag Séﬁ? on %ﬁﬁ‘%;eg (Ssnlaefg W&;gqr@ff({n cycf'e can be set

BB el il v ?%o%g B SR comorsor

1 8 Pl B s >
[ﬁggﬁeﬁ]%%rg ﬁgh htehﬁrefsé tsgmou fie {'fﬁ@ Bﬁﬁé CIEREL?EL@O) is wholly

chftﬁlﬁéd A OhRE! éx?dgr lgii:%ﬁffé:m%(‘i t]{e Am IR Gk HE 366)35 ?ﬁyﬁosed in the

roomailr 1s a adsor ent to

blgur | %Oﬂff%]@hﬁ‘u%% ﬂlg%e&?%r é)t’voﬂg?ﬂ; Q&n‘g A2 g%e‘?’g'lt pipes on site in

sorption is taken

1n1_ﬁﬁ1nrgOFHE‘ @ir" collditfshidd s g?c@mf Lfoﬁhﬁl&?rréﬁdcgp tﬂ@"ﬁu%ber of steps for

exchanger (56) tlows throug st upper right
ind@Asdn wdrk) 1 nto the upper right passage 25 (65),

passes through the exhaust fan (71) and is then
[0d1Pc haifIRGmbohs, G 9 prSerfeRbddiment, both of air supply to the room and air
exhaust from the room are cafried out by the air conditioning system. Therefore, according
to the air conditioning system of the present embodiment, a so-called first-class ventilation
can be implemented.
[0118]) <<Embodiment 3 of the Invention>>
Embodiment 3 of the present invention is described. An air conditioning system

(10) of the present embodfmerit varies from Embodiment 1 in the arrangement of the first

adsorption heat exchanger (56) and the second adsorption heat exchanger (57). A
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opening (64) to the outside atnosphere. [0114] The
outdoor air having flowed into the |ower right passage
(66) flows through the 33 sesbnd | ower right danper
(75) into the space bel ow the second adsorption heat
exchanger (57) and passes through the second
adsorption heat exchanger (57) fromthe bottomtoward
de¢shdptiop is hgveotherd mo tthe messohcmtvslimenti onlyhirawdifferent points from
exchanger (57), noisture is desorbed from the
Embodimipatd. heat ed by refrigerant and the desorbed
nmoi sture is applied to the roomair. 5 The room air
[HAH didsishewpyn te'r@lr@ek%mi Y i thsrainepnditinningartent 10) of the present
(57) flows through the second upper |eft danper (77)
emhe@ment apfist adsemtipn cheatexclanger 86k aadt & waend tadeorption heat
air supply fan (70) and is then returned through the
exphangay pﬂgﬁﬁr@ sentaingd i 3p outioppank §bih Spesiticgly, arppideps casing (13)
of Enmbodinment 2 In the present enbodi nen air
foz i amtdgorcynt (13) CP%taﬁnﬁﬁPé%%qS?Pé e\ eXpRINgeT {5491 and gn outdoor fan (14)
.adsor ptj on heat exchangers (56, 57) on each. of whjch
i Eosemsd and adamoPely comifigs i o 4dSorPEiAR heat Rkchdniers (56, 57)

PGBt P38 S55H L hgheh 5 B Mg o) conin
SRR 20 RSEA M, By ot on evel e can

(B PR SRASHBS) B  SRE R arBhr f sposd o
o BB e b Bl ST 1B P PR 59R s s 20 md
2 Bl AL P RS e s e
ol SR 19, RO RSFY bt Bk SRR Sk auned s
BRSSP YAyl g ppiecs Lhe purher o

[012 1tnh §nP mﬂ&g@ﬁ@%ﬁp@ﬁ% g]u? oF 'ihegére?én'i erBiinent % gx{?ﬁbdfd with an

room and air he roomare carried o

ai% Elgppqﬂ/ Fan%@9finkstedd bP &ese\kﬁﬁlﬁﬂan-l_@%@f Ehbodifiehf] ,ddnggm a'ir?supply duct

alr conditioning systemof t present enbodi nent,

(28) $5t&A $F%eféﬁlaﬁs§?u§§%%%‘?ﬂnll@dihﬁ&n £3&s Bown in Figure 20, the air

I frpl enment ed. odi mrent 3 of the Invention>>
supply fan (39) is contained in the outdoor casing (13). The air supply duct (28) is

connected at one end to the supply side of the air supply fan (39) and connected at the
other end to the indoor unit (11). The outdoor unit (12) is configured to allow the switching
between a mode in which the air having passed through the first adsorption heat exchanger
(56) is drawn into the air supply fan (39) and the air having passed through the second
adsorption heat exchanger (57) is drawn into the outdoor fan (14) and a mode in which the
air having passed through the second adsorption heat exchanger (57) is drawn into the air
supply fan (39) and the air having passed through the first adsorption heat exchanger (56)
is drawn into the outdoor fan (14).

[0122] - Operational Behavior -
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25 Enbodi ment 3 of the present invention is described.

An air conditioning system (10) of the present

enbodi ment varies from Enbodi ®nt 1 in the arrangenent

of the first adsorption heat exchanger (56) and the

second adsorption heat exchanger (57). A 34

description is given here to the present enbodi nent

onl y The dirf tendihonipgi systent r 38 efhritheli present 1embalimont gerforms a
shown in Figures 19 and 20, in the air conditioning
dehpenidification casdinglepergtien and a humidificationheating ppesation.

adsor pti on heat exchanger (56) and a second adsorption

[H2al ?xlr@g@mawg@n of the)aipeanditinming system (10, Fogx dpBesses through the

.unit (12). Specifically, an outdoor casing (13) far

indper BeatR¥ehangsy {591 9hile GHEdoOR QITaPASERt %wg%h@éfﬂ of the outdoor heat
exchanger. (54). and an .outdoor fan (](4 like .

XEUERET (EA The S AHBPPD HERY GXehBTkeR (A0 andeihe,sgcond adsorption heat

a sorptiﬁn heat exchangers (56, 57). Further, in an
21 @it (11) of the present embodi ment, an i ndoor

G A hbR R (ST WIT0] As <hown In Fi gut es
gPoﬁSﬂ{% X a{é_ﬁf@ﬁ dfq_ 'ggrgr?tt fiﬁxgtgﬁbgg%pgg%? iﬁéh\?tij}%’ﬁc?a%%n cooling
0%?50112\#9‘3%1%%%55ﬁﬁfﬁﬁfﬁ}ﬁl?@rﬁ&%ﬁ” i 8 Sikstralfiin o refigoran
BEAG A  ep E—-
e e T RTS8 8 orkit Y Soph S0 e WA Bt exchnger
OV (L T e —
o rpr pt B Lsd) T BRI cou 8 psBhere D PP Y
2P 5Ok o e RASHR el 4o S HOE: AL WbighiREtet adsorption

; . X
holgdltJ %g?l’)t/éﬂg%%(esgg gértvﬁszé) a béndeﬁ%'[?;bﬁg gﬁéﬂ ?%851@ gﬁﬁﬁggorf Redk I%gchanger (57)

e alr sup nnect e

sé?’@esti}.ean@aﬂ&‘ﬁﬁ)g a9 stQrldNRoded AMticty MHelsebdnk) adsofpti®n heat exchanger

outdoor unit (12) is configured to allow the sw tching

(P51BRE A AHRIdReVINS thd B8staddsolp@ivh %a%ﬁ@lﬁﬁg&xh (5 Herves as an

the first adsorption heat exchanger (56) is drawn

cHgaie ppsmlucken, (05 s Aheis oy iasenes |
[?ﬁgm Dufing thBefiftnslR! théindididle aedried RO ithe \WRitCAsorption heat
exchanger (56), together with the outdoor air, is drawn by the outdoor fan (14) and then
discharged to the outside atmosphere. The outdoor air dehumidified by the second
adsorption heat exchanger (57) passes through the air supply fan (39) and then the air
supply duct (28) and is then supplied to the room.

[0127] During the second mode, the moisture desorbed from the second adsorption heat
exchanger (57), together with the outdoor air, 1s drawn by the outdoor fan (14) and then
discharged to the outside atmosphere. The outdoor air dehumidified by the first adsorption

heat exchanger (56) passes through the air supply fan (39) and then the air intake duct and
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air having passed through the second adsorption heat
exchanger (57) is drawn into the air 25 supply fan

(39) and the air having passesbthrough the first

adsor pti on heat exchanger (56) is drawn into the

outdoor fan (14). [0122] - Operational Behavior 35

The air conditioning system (10) of the present
isshdyoshippbed togbe famms a dehuni di fication cooling

operation and a hum dification heating operation.

[(128P 3xHpmidifigatipeheating ppartionie air conditi oni ng system

(10), roomair passes through the indoor heat ) .
exchdigebehas®) aththeerefigesansrcieguit (443 shinghthg lgimidifiqation heating
of the outdoor heat 5 exchanger (54), the first | )
oparatinpisi the shiagas dx Enehegimentslsises Figurn d).stresHially, in the refrigerant
adsorption heat exchanger (57)._ [0124]
ciequit (4. dhe pis supwli sidsdierherchpraca($DPsTveR @s Beradenser gpd the exhaust
the refrigerant circuit (40) during the

sige Hea XChangst (3 serst phan cuioraier. dieireomiir begted By the,indoor heat
e?FET.C‘@#Egg@g(%giésl réfgr%gql I;;Ig Eﬁig ?‘@%9 w%ﬁggh% lﬂ%%¥’aﬁgg:f\}igge released heat to
54 d he i
o
[q{igﬁhr %gﬁﬁ To 1l the rpgmirpg?.k , 63’?&%8?(1%1 whlgblsth% first adsorption
oL ST P AP g SRt exctanger 5
H5) %paﬁef’?P%%%%éﬁéaﬁﬁéﬂtﬁﬂﬁé%d% HobiEy BE' b ABbrfoh bl cxchanger
t 56

SRS BERGhR o3F  T o PR BBl B soves s on
TR T R R et

[A36) ¢ P rt%% RIS HoRL :Ofﬁ@ Jﬁg%rg{ﬁfg@ﬁgﬁfé%é %Q_)thé foprgtle%c%sﬁﬁ)tion heat

an ' evaporator are reépeate hi s

ST BB B TP R g 7 5 g o
B e ke, PP A o e
i . 1 T o 1 .
e)gﬂélﬁ{iﬁ?g(??ﬁj il ‘ﬂé@\ﬂ? r?gu{h%l &{ﬁd&ﬁrg%ég{lg? &nd THEn WHHAYed A" the outside

i ed second i on heat exchanger
aﬁ@gbhé}asses through the air supply fan (39) and then
the air

[0131] During the second mode, the outdoor air humidified by the second adsorption
heat exchanger (57) passes through the air supply fan (39) and then the air supply duct (28)
and is then supplied to the room. The outdoor air dried by the first adsorption heat
exchanger (56), together with the outdoor air, is drawn by the outdoor fan (14) and then
discharged to the outside atmosphere.
[0132] - Effects of Embodiment 3 -

In the present embodiment, air humidity control is implemented by using the
adsorption heat exchangers (56, 57) on each of which an adsorbent is carried. This point is

the same as in Embodiment 1. Therefore, according to the present embodiment, like
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supply duct (28) and is then supplied to the room

[01271 During the second node, the noisture desorbed
fromthe second adsorption he 25 exchanger (57),

together with the outdoor air, is drawn by the outdoor

fan (14) and then discharged to the outside

at nosphere. The outdoor air dehum dified by the first
Eadbodingent dnthe efrigemrtérangrtion S8)papatyreas thhredtiggratiorecysie can be set
supply fan (39) and then the air intake duct and 36
highert them cgupptm@dﬂyt deng hehich geducpothegloweraaisaimption of #ie compressor
heati ng operati on> The behavi or of the refrigerant
(590 r & resplaghe EOR ofghe rafrigeration eycdegandie 1ﬁ‘@éi‘?‘ie|%g

operation is the same as in Enmbodinent 1 (see Fig

[&1)33] SPugher tathepresent embodimens gz@r%@oordweﬁ Whmge( ﬁ%‘s and the two
the air supply side_heat exchanger . (59) arves az %
adsortionshaat sxehangers dR0adD) are Awpopehin tiec PuiAeRSy ugit §)2) and only the
.serves as an evaporator. The room air, t b
indgerhyat ﬁé@mgeiégbﬁgﬂé%mé%w t?l% *44995 PR ZﬁS !fgﬁs%(%c?ﬁ?ordmg to the

eased heat to

V\hlleth outd ir awﬂ
pq:éqn‘tlh :g'jgeqtnt%h o(gmlalé(g aﬁe gﬁgﬁgaéaprc(xglgjite}ysequal to that in a
| 29

C{THTER i aPRGRr VR BUF o EIBRPI Fiar et oS G A ch
10538, fge%%i%ﬁeﬂléﬁrg%%%he D O PRLE BR POt gt Paied out by
}&ﬁﬁl Wn?ﬁ]g)\ﬁgr%c%ﬁﬁg‘ggg‘\é%gorS&E}r{egﬁd‘gg&%%ﬁ ?Sl(im Ospl;lhere takes place
R o e A
@80 6P RCRe BB s i g Che Tiret mode, the

out degfe Bb{%@tiﬂacﬂhfeh& a‘v@ Ehef @hﬁ&l@d&%ﬁgp}?ﬁpné“eat 15

exchanger asses an (39)

§ng| hg E dﬁﬁJanﬁHQply duct (28) and is then

room The outdoor air dried by the

2 Ef 80 h g}g W&E?H %shcggﬂ‘iglﬁ‘%g %g :thét;ﬁ% gi ) c}%g&ﬁ{#dbﬂoﬂl Re room to

.dﬁ?ﬁ%&g&;@%&é&dmf&m@ fgeotggg ?%tgfﬁgﬁﬂeneaﬁ Efch‘ﬁﬂé&?%ﬁ 57), the

fo% &ﬁfﬁg&é\?l)on RES K SerhNbPiBhstete @i r supply fan (39)
en e alr supply duct (28) and is then

[(ﬁWP' eaddifort faif SAFust Histn M 18RI to Fhe oeltEide hsRMowREn Figure 22, the
first adsorption heat
outdoor air taken in from the outside may be introduced into the one adsorption heat
exchangers (56, 57) and the air having passed through the one adsorption heat exchanger
(56, 57) may be discharged to the outside atmosphere. Specifically, 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 the air having passed
through the adsorption heat exchanger (56, 57) is discharged to the outside atmosphere. On
the other hand, during the humidification heating operation, both the room air and the

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

and the air having passed through the adsorption heat exchanger (56, 57) is discharged to
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exchanger (56), together with the outdoor air, is

drawn by the outdoor fan (14) and then discharged to

t he outside atnosphere. [013238- Effects of Enbodi nent

3 25 1In the present enbodinent, air humdity contro

is inmplemented by using the adsorption heat

exchangers (56, 57) on each of which an adsorbent is
theamtsidecatm®bplergpoi nt is the sane as in Enbodi nent 1.
Therefore, according to the present enbodi nent, |ike

[(338] Edisoordingrto this mdwkficasion; the flamt ratevefpor passing through the adsorption
tenperature in the refrigeration cycle can be set
h¢at ghehangera(6c SV eant bo setl langeri Bran, thevamehnt elierdaystt die from the room.

ower consunption of the conpressor (50). As a.
Therefore, during ebpmidifcation rdogling pperatien; the adggiptien heat exchanger
i nproved. [0133] Further, in the present enbodi nent, )
(S6nSTuseavive Meat cendenspigean bssincieaspd: He theydflows rate of air passing
adsor ption heat exchangers (56, 57) are disposed in

therpghrgghy gelvich priovides o pullicipnb Faggneration ohthe adsompizan heat exchanger (56,
exchanger (55) is disposed in the indpor unit (11). .

5k &ncths ather hand, dumipg ths paidiffration heatiflg eReraHaT, the pdsorption heat

i ndoor unit gelr% can have a si ze approxi mat el

I . )
eXchanges (56, 573 A0 &VAPURREFAD RFBFTeAtd iR aléedﬁw%ﬂﬁt%ﬁ& air passing
d t.i heat h 56, ..57). 0134 )
R p ok TCTERES Jhe SERERG N BHR AR dogihed dyy fhe, adsgrotion heat
t i i ed t b 10 th i diti i
e’%@é‘i‘%ﬁ\%&rﬁ?'g?g:s [ ?uai ryexhaust et gl {hgogult s: ggl "

h t ak | .b .al t .. )
a8 R T Fiple 357 i ot a8 1R & sonfimppatign fn which an
m@-%g%;g?l e fﬁgﬂlﬁgéﬁ%ésg]h g?;%ﬂgs?qeﬁ%’l" %vrhs %taf?f%f -Eﬁg adsorption heat

: oL et ve pre Th oY _
o B4R Shs3 v b i o] G lBEl igheefor e acsortion hea
! = _ .
oSSR S A AR b e ) TERBREA Spn. e rom

ot B Rbopt 05 Aot (4 o S0t B O0 AFR, Rp HFHhe ontdoor

aiFo,Sf’t?t%@a&ﬁ?ptﬂ;ﬂth%hfjél‘igﬁhﬁgg?nfﬂgﬂ' n Figure 22, the

oor al r take out si de may be

' od ' : ne adsorption heat 20 exchangers
weggr 46hd Mofliffclor?

, 57) an e alr having passed through the one
ads orpb, S BRIt 128 ¥Bhfigured so that the air discharged from the room to

the outside atmosphere passes through one of the adsorption heat exchangers (56, 57), the
following configuration may bé employed instead.

[0141] As shown in Figure 24, part of the air taken in from the outside may be
introduced into one of the adsorption heat exchangers (56, 57), the rest may be supplied to
the room as it is and the air having passed through the one adsorption heat exchanger (56,
57) may be discharged to the outside atmosphere. Specifically, during the dehumidification
cooling operation, part of the taken outdoor air is supplied to the adsorption heat exchanger
(56, 57) serving as a condenser and the air having passed through the adsorption heat

exchanger (56, 57) is discharged to the outside atmosphere. On the other hand, during the
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(56, 57) may be discharged to the outside atnosphere.
Specifically, during the dehumdification cooling
operation, both the roomair 3d the outdoor air are
supplied to the adsorption heat exchanger (56, 57)
serving as a condenser and the air having passed
t hrough the adsorption heat exchanger (56, 57) is
hathslifiation deatng dperaions pate ofithasakeh eutdooOair 26supplicd tchthe adsorption
hand, during the hum dification heating operation,
hézo tehchanger (§6m53) sersing ashan cvapotiser and theaaie hevipp Ipssedtthrough the
the adsorption heat exchanger (56, 57) serving as an
adsogpiondicatrexchanget (6, §7)is Idmahargecb@stbe guisisleatrghsnhiee.
adsor ption heat exchanger (56, 57) is_discharged to 38 .
[0142] odiceordingdo this wfécanpg,ltbs]ﬂom@@rqf iaigpasging Hirgugh the adsorption
nodi fication, the flow rate of air passing through the
heati suehangesr(56/Fhcan g hetgaidlessof B pmeant lgélfpnha# ¢ the room. In
t han the apount of exhaust air fromthe ro

othpkardss Withei ey opst@ind & tei aRaung at 11 RuBsee ghe room, the flow rate
erati t he ads tjon heat exch
fg%f P?Sﬁg’ga@f%lgbdh‘a%‘%@gﬁloé ahgxchaRges Zg%gs”rp ﬁaé E@ S?tﬁszﬂcr- Therefore,

rat e of t her et hr ough .prqvi des .a
dusg the d urrfl@@'@ﬁ%%tcp%lﬁ%Pp%rﬁ%orhdésvg@ﬁ?raﬁgﬁ Jicat ekchianger (56, 57)
exchan nd, durin

sHUAEds FeatsBH Fd ingreasﬁgﬂ%?rfegﬁow e Osag&ﬁﬁl?%ﬁer%‘&?“gh which
pﬁ)ﬁﬂé %élgﬁq(lﬂlttrﬁ%er)ﬂ‘%\ﬂp {t]}g 6‘?5033}0%\&% &grrlge%?% b§‘7) On the other
nipdC ek T i lop BE9CER remR B e%%eﬂgﬁa% Releiesthibger (6, 57)
et Sttt B B bV aufBhel Pahhgdnsrecronen,
ng}g %r%?%egqaé o%&%éﬁggﬁé %ggorg%???tﬁee Qﬁgogé{wtnhﬁea g&;hanger (56,

5") di sposed upstream of the adsorption heat exchanger
(’56, 57). In this configuration, when the danper (80)

[d&ﬁ%):)umes%?ﬁﬁﬂ g{}geeom i'n%dﬁic%u&ﬁ a'?rE ‘&U&'il. gﬂﬁﬁon in which an

alr passag

e%ﬂ;?glﬂang?ﬁqggﬂéﬂ?%dahrtgi 4gilﬁs§a g&?&%gf; ?ﬁc S tlon heat exchanger
(56N %Y Iﬂm’frﬁb@ﬁh%%mﬁg} id als &%ﬁ'lﬂ ULE@Q% st %gtbétﬁgerﬁ'tl{e adsorption heat

ISC arge TOO at m)sp ere

e:%%%%ﬁg'ég _55@ rsqxgﬁﬁ fRxRiust hﬁ) (Qﬁd.f @A Blit OShi}RAd B GRBA AR Eamper (80) is

turned open, part of the outdoor air is supplied through the damper (80) to the room as it is

and the rest of the outdoor air flows into the adsorption heat exchanger (56, 57).
[0144] - Third modification —

Though, in Embodiment 2, the main unit casing (60) containing the whole
refrigerant circuit (40) is disposed in the building, the main unit casing (60) may be
disposed outside the building instcad as shown in Figure 26. Thus, the refrigerant circuit
(40) of the third modification is wholly disposed outside the building. The main unit casing

(60) disposed outside the building is connected to the room space via ducts.



20 followi ng configuration may be enpl oyed instead.
[0141] As shown in Figure 24, part of the air taken in
fromthe outside nay be intrd@luced into one of the
adsor pti on heat exchangers (56, 57), the rest may be
supplied to the roomas it is and the air having
passed through the one adsorption heat exchanger (56,
IidiistrislyApplichbilitiiar ged t o t he out si de at nbsphere.
Specifically, during the dehumdification 25 cooling .
[W48} attisoseenpliom tfe abayet deseriptden, dberpresant jigventiep| isedseful for air
to the adsorption heat ethangergﬂé56, 57) serving. as
cenditinmiegsysterafor renning  refsigeiagon axde & eoncoutih mgeer latent heat load
adsorpti on heat exchanger (56, 57) is discharged to
al!dwﬂ_ﬁﬂéigiﬁsheébloaﬁ-rmspher e. On the other hand, during the
39 humidification heating operation, part of the
taken outdoor air is supplied to the adsorption heat
exchanger (56, 57) serving as an evaporator and the
air having passed through the adsorption heat
exchanger (56, 57) is discharged to the outside
at nrosphere. [0142] According to this nodification, the
flow rate of air passing through the adsorption 5
heat exchanger (56, 57) can be set regardl ess of the
anount of air supplied to the room In other words,
wi t hout any constraint to the amount of air supplied
to the room the flowrate of air passing through the
adsor pti on heat exchanger (56, 57) can be set |arger.
Therefore, during the dehum dification cooling
operation, the adsorption heat exchanger (56, 57)
serving as a condensér can be increased in the flow
rate of air passing therethrough, which 10 provides a
sufficient regeneration of the adsorption heat
exchanger (56, 57). On the other hand, during the
hum di fi cati on heating operation, the adsorption heat
exchanger (56, 57) serving as an evaporator can be
increased in the flowrate of air passing
t her et hrough, which increases the anmount of noisture
adsorbed by the adsorption heat exchanger (56, 57).
15 [0143] As shown in Figure 25, this nodification may
have a configuration in which an exhaust fan (32) is
di sposed in the air passage upstream of the adsorption
heat exchanger (56, 57) and a danper (80) is disposed
in the air passage between the adsorption heat
exchanger (56, 57) and the exhaust fan (32). In this
configuration, when the danper (80) is



turned open, part of the outdoor air is supplied
t hrough the danper (80) to the roomas it is 20 and
the rest of the outdoor air flows into the adsorption
heat exchanger (56, 57). [0144] - Third nodification
Though, in Enbodi nent 2, the main unit casing (60)
Clacontalnlng t he whol e refrlgerant circuit (40) is
%ﬁsposed in the building, the main unit casing (60)
may be disposed outside the building instead as shown
in Figure 26. Thus, the refrigerant circuit 25 (40) of
the third nodification is wholly disposed outside the
1. Aguair dionditioling swstem dor runping argeg(g@ta;lom@pbsbﬂ ciguletigg refrigerant
the building is connected to the room space via ducts.
throdgh al mefrigtranalcivdpipl proaigdel | with[ § 1dal-sAsces eside fheatmekétmnger and a
above description, the present invention is useful for

utrhﬁdtfon SRR ak ie QRPN ?elsr)éﬁf Il aﬁ%ﬂin@%ﬁsd’deﬂﬁdt@ﬁrtﬁé hilization side
cycle to cope with indoor latent heat |oad and

heats&@@:% ft(b %Edel P Bglldlﬁé’ ? gée Withatehl h@zit rlo%? B GéRH10Beat load in

runni n |on C

cul ating refrigerant through a refrl gerant circuit
the lﬂ‘\“@%ﬂ Ei‘\‘ﬁ%ih a heat-source side heat exchanger and a

utilization side heat exchanger and suppl gi ng air
haeTgiieesans gireyit isogellyrisnesed rnﬂﬁutrhd ¢ Buildipg:

exchanger to inside a building to cope with |atent
hedlie refaigemnt corenisi folrtheh eamprisesd an nadspipsiopuhéadi wg:hanger with an
wherein the refrigerant circuit is wholly disposed in

adsc@ben® bh Shélsurfdre thetedandoan 4ihBedt@ktha@enwith Gloraldbibent on the surface
further conprises an adsorption heat exchanger with an

theré%ﬁ%@ ﬁ:lgéeﬂihz‘ﬂﬂoﬁ Bidle %H&tfeﬁeﬁ‘an?@%ﬁﬁ% r:@ﬁ‘ﬁI Bd & ép &#$alin a mode in which

exchanger wth no adsorbernt on the surface thereof as

the Rt EIch AL U3l U ol SUURAEPAP ISRt LAORE! URER oxchanger

o0 operate 284 F he arr eXCHan
serves 3as an e&aporator or a node in which the air
SCIVERADa F&ThéP¢ serves as a condenser, and the
refrigerant circuit alternately creates an adsorption
actheorefiagerant] arguitcpliemately regeates an adsorption action of allowing moisture

in the air to adsorb on the adsorption heat exchanger and a regeneration action of allowing
moisture to desorb from the adsorption heat exchanger, so that the air conditioning system
supplies the air having passed through the adsorption heat exchanger to the room to cope with
latent heat load in the room and the air having passed through the air heat exchanger to the

room to cope with sensible heat load in the room.

2. An air conditioning system for running a refrigeration cycle by circulating refrigerant
through a refrigerant circuit provided with a heat-source side heat exchanger and a
utilization side heat exchanger and supplying air having passed through the utilization side
heat exchanger to inside a building to cope with latent heat load and sensible heat load in

the building, wherein



in the air to adsorb on the adsorption heat exchanger

and a regeneration action of allowng noisture to

desorb fromthe adsorption heat exchanger, so that the

air conditioning system sup#Zies the air having

passed through the adsorption heat exchanger to the

roomto cope with Jlatent heat load in the room and

the air having passed through the air heat exchanger

to the roomto cope with sensib]e hea Ioad |n tr

r o refrigepgnt a}reult:eqmplﬁeéﬁnﬁgd@yglﬁ@m mefuding A thg utilization side heat

refrigeration cycle by circulating refrigerant
exchahgea‘mchonpgbn ihgatr exehanger mﬁhtarpad;orb@gtjom,thermuface thereof and an air

heat - source side heat exchanger and a wutilization
heatSdxdBarpeatvigxad atgeberd g the ulfics thedéof dndvdisypspdids etk building, an

through the utilization side heat exchanger to inside

outd@oxb teirl:@lt qﬂcﬂ.&ing o€ H@af Bouréd 8lfe H@aetexlc@ﬁ@earaﬂdsa@ﬁdseh €utside the
In | di ng, wherein 42

bullﬁlﬁé}l zlng. a[n%‘crg rp]]e%%liq ﬁ?%{%n%ﬁ%f@et@ﬁ%g ?{e 18&%&”6Htcult and the outdoor

excnanger

adsorptio t._exchange dsor bent on
cireil{ . ¢ qnﬁgwe%fm&mms%ﬂw arode g hiSE  AE Reat kphfger serves as an
adsorbent on the surface thereof and dlsposed in the
evapetAtPIRL fgnodain whick theraicheag exchanges |seryphep & prandenser, and
heat - source si de heat exchanger and di sposed outside
t héhe tefiiigatamtosircaitcal@mately erctesnac adsogpticnactivonefeaiawigg moisture
bet ween the indoor circuit and the outdoor <circuit

in thRNdr toSadseft oM tieeslsbeptionaieat exchanger MRde efendatidh ddtien of allowing
air heat exchanger serves as an evaporator or a node

moidtire P! deBorb¥rorit the BE t?dhcﬁéa?g Ehaﬁ § 1B the GRNDRARBAINg system
3 te

the refrigerant rcurt alter y creates an

supp, 28'% %nre%tlrl lfgr\]rfr}faggﬁago E.B:tulg%l OWI g?rpggg 21%5{ gegphﬂn:%alt &ﬁhg bdont B cope with
ater i, IR e P6PBES B0 et @% o g Siheeg prebanger to the

condi ti on| ng system supplies the alr haV| ng passed
room ky g hvithhsensit tloadimbaroamchanger to the roomto
cope with latent heat load in the roomand the air
havi ng passed through the air heat exchanger to the
roomto cope with sensible heat |load in the room 3.

3. AMNaiRicon&iABAing $Richp féryRinfiRgf # refiigBRatLios @creeﬁy cpgilatih® Pefrigerant
cycle by circulating refrigerant = throug

R R e T
Utﬂl%[tﬁgflf%%ﬁ ng llaflgéerhz%\él 4 P"jlnsgsael(rj h%\rf]}rng li)%?setdhtﬁrough the utilization side
heat exchanger to inside a building to cope with latent heat load and sensible heat load in
the building, wherein

the refrigerant circuit comprises an indoor circuit including an air heat exchanger with
no adsorbent on the surface thereof as the utilization side heat exchanger, and disposed in the
building, an outdoor circuit including an adsorption heat exchanger with an adsorbent on the
surface thereof as the utilization side heat exchanger and the heat-source side heat exchanger

and disposed outside the building, and an interconnecting line connecting between the indoor

circuit and the outdoor circuit and is configured to operate in a mode in which the air heat



heat exchanger to inside a building to cope with
| at ent heat | oad and sensible heat load in the
bui l di ng, wherein the refrigerant circuit conprises an
indoor circuit including an 48r heat exchanger wth
no adsorbent on the surface thereof as the utilization
si de heat exchanger, and di sposed in the building, an
out door circuit including an adsorption heat exchanger
with an adsorbent on the suyface Iﬂe eof as th
exchangar; SERYES i 4% SPPARIRT & MAdgEP whah thie ak igat S¥lppger serves as a
si de heat exchanger and di sposed outside the
condsusdrdindg, and an i nterconnecting |ine connecting
between the indoor circuit and the outdoor circuit
anche sefitgerhntoirontt dlerepdy ateatésnam adsodetidnnaationcedt alkeving moisture
air heat 43 exchanger serves as an evaporator or a

in tHEOHL 1 MR 6 the &isBipiionaRht SxhhRRe %d%etreF&&rﬁﬁ)rﬁaction of allowing
condenser, and the refrigerant circuit alternately

s 50 ERSHEAOA S L8 SR MR Bl s
s A SASRSTE A ReB kR oA hf bORTRR B ope it

condi tioning system supplies the air having, passed
latent theaf ignd it Eiea@sBy 3nd A arcving@aBHgbrousd theairhsahpichanger to the

cope with latent heat load in the roomand the air
roorh &veapg witissasibldreatiphd iththeawomheat exchanger to the
roomto cope with sensible heat load in the room 4.
The air conditioning systemof claiml1, 2 or 3,
wherein the refrigerant circuit includes first and

4, Tﬁ@@?&%&%ﬁﬁg s BEALin®XCHaNShieeda the utilization
Sl de heat ex

angers, and the refrigerant circuit is

configured to .repeatedl ternat ] de,
i RGBSy B S By FEPE 5PB Pushgers as the
...heat exchanger and a [egeneration action of the

utilizatiog§ egﬁ§6%§£@&ﬁ“hé%& exchanger concurrently take
pl ace and a node in which a regeneration action of ) ‘
t hihef refrigeramt sinepit i eonfigaredotocieneniedly alternate hetiesny mee in which
action of the second adsorption heat exchanger

an admptiv sotioh\of tthdk firgp hdweptidn hébh exchiangerandia regenenation action of the
systemof claiml1l, 2 or 3, wherein the air

secol@ NAdsbiRIdNN Gefty Sh&iingte Rbhduidefly t fARe bplatediaA@ BYmode in which a
supplying to inside %he building air taken in from

regeﬂégaﬁ&g ict'i(;heof the first adsorption heat exchanger and an adsorption action of the

second adsorption heat exchanger concurrently take place.

5. The air conditioning system of claim 1, 2 or 3, wherein the air conditioning system
ventilates the building by supplying to inside the building air taken in from outside the

building.

6. The air conditioning system of claim 1, 2 or 3, wherein the air conditioning system
ventilates the building by discharging to outside the building air taken in from inside the

building.



buil ding. 6. The air conditioning systemof claiml1, 2
or 3, wherein the air conditioning system ventilates
the buil ding by discharging to outside the building
air taken in frominside the44building. 44 7. The air
conditioning systemof claiml1, 2 or 3, wherein the
air conditioning system ventilates the building by
supplying to inside the building air taken in from
outside the  building and concurrent]y discharg |ng
7. Toarads genditienipgisysemigohrleimaleed orm,f Woiremntledir re itioning system
buil ding. 8. The air conditioning systemof claim®6 or
ventBatesley building dyasupplyiig o iinsife dim butlding et taken pui frefnnentside the
is supplied to inside the building after passing
buildifig @U@ cohb@rediyodifihafiing) @R outsidectha t@ldingSair Hl@nainrfrom inside the
condi tioning systemof claim5 or 7, wherein the air
buildigken in frominside the building is discharged to
outsi de the building after passing through the
adsorption heat exchanger. 10. The air conditioning
systemof claim®6 or 7, wherein the air taken in from
nside the .buildin et her, wi.th .t air taken
8. ThY gt GUSTRG T EF &ifwg‘ SF 8. e, o A (KB @ outside the
t he building after passing through the adsorption heat
building higngiwplied to  insideathe bb&@pgu aftarnppssipgt Buough dheyjagparption heat
2 or 3, wherein air taken in fromoutside the
exdhngmding is discharged to outside the building after
passi ng through the adsorption heat exchanger.

9. The air conditioning system of claim 5 or 7, wherein the air taken in from inside the
building is discharged to outside the building after passing through the adsorption heat

exchanger.

10. The air conditioning system of claim 6 or 7, wherein the air taken in from inside the
building, together with the air taken in from outside the building, are discharged to outside

the building after passing through the adsorption heat exchanger.

11. The air conditioning system of claim 1, 2 or 3, wherein air taken in from outside the
building is discharged to outside the building after passing through the adsorption heat

exchanger.



