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

invention relates to air conditioning systens for

coping with indoor sensible 5 heat |oad and | atent

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

system provi di ng cooling and dehum dification of a

roomis known in the art as disclosed in WO03/029728

panphl et. The ai rAIRGONDITIONINGS¥STEN 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
TedimicallKitldng refrigerant through the refrigerant

circuit. Further, the air conditioning system
[008&hurtds fnivestiont telatasdo mirwpndidibning gysteres fagfoopigerieith indoor sensible

evaporation tenperature in the indoor heat exchanger
hedd dbadvanti Hgentdwatdoaht of the room air and condensi ng

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

al so known whi ch includes heat exchangers each

provided with an adsorbent on the surface thereof, as
Backgrohndedti n Japanese Unexami ned Patent Publication

No. HO7-265649. The dehumi difier includes two heat
[0082L h vy e sonditionipg sutters prevyding soolpmans d%hvmlﬂ\ﬁﬁamﬁ a room is

exchangers dehum difies air and the other is

knowy i dbapcs dissleseAgnt WOSERPALE Amphise H&'a@“ éﬁeﬁaﬁ'@l@s system

adsorblng noi sture is suppll d with water cooled 2%1
mchld@éélr? Hgerephercuitimredded uith 8 Bt SPuITS s O AR heat exchaner and a
SRR S0 AAPLLER U 0, USRS 0 ot

{ he above r

ref{@%%én Rrousf s oot RO FORGET e ATSCBIPOBHE 08 dehumidifics
e GRS R o g RS HBRSTAR oxchaner
L e A
[O%fan glﬁﬁ%?ﬁn | Q’%]eﬁlgﬁcgtllllj(ﬁ%des eitltheal? ﬁrskn;:éxclgf)g%[ded with
an adsorbent on the surface thereof, as disclosed in Japanese Unexamined Paterit
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



10

15

20

25

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 sgt at the lower value in
order to cope with the latent heat |oad. This provides
a large difference between high and | ow pressures in
copell evithedven d&thatre frigerant keapardiondesperatunein thip dodaop heatepxghanger is
conpressor, which leads to a problemthat only a snal
high@Rh@iChefdemcpaint ofGhe Peorh airteoefiigemahetsporation,teraperature is set at
[ 0005] On the other hand, the dehum difier disclosed
theilowdaydureincordire awpe sdthRhe datent heaibad dliipproNisies a large difference
HO7- 265649 supplies water cooled by the cooling tower,
betiveen highoade dowgtressureh dui thg raigeratioh ¢yslgennd éﬁﬁﬁ?rﬁ'@dﬂéﬂt to the
than the roomtenperature, to the heat exchanger
corfipressef,ovtich teads teshproblnt thet otz smaf CBP érpelhsient ©f Bﬁrﬁomance)
cope with indoor |atent heat |oad but cannot cope
canietditainedoor sensi bl e heat |oad. [0006] The present
i nvention has been nmade in view of the foregoing
[0086) ntGn thecothen hande sy dehumidifishjdiselospd in dongpespi Ie]éexéﬁ“ncd Patent
a[r_condltlonlng system whi ch can cope w.th both of
Publsetion NocHO) BRSOHEAPPHBRHAE Pl Br e reaing B’éi%?fder cooled water
attain a high COP. 15 Disclosure of the |Inventj
ha\[lwovq mysh d?Wérnsemmwe. ﬁlilalil e R éﬁflp?fﬁ%"ntt% A’F%" gychanger.
|l ows. [00Q8]. A first onis inte
Theplorg ARIIEITBHAIG: Bt BiAbIGh thabhiph GoBF Wy Ppidat load but
cycle by cjircul ati refrigerant through a refrigerant
Can@PF‘E,QHetW1E}WG§‘§i°‘Hr589~°rlg]gd“’*a2183‘% th a heat-source side heat

and a, uti at.i on si

h i de .h . .
100G5E hacPreders wvigeD 5 B Al ﬁs‘gs%fe ﬂteﬁ?%ﬁ%%?% jeints and,
the?egé%éﬁggheﬁf'tgg’é%hﬁ & a5 AT anhl stSoruEh ) CHldfin bo of
indofiojeRfib R ot g an Bl B Ao R OO s pt i on

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

Dls[cﬁ%gl e tcttflalig tiorﬁ 25 the refrigerant circuit (40), and

P gera Circuit (40) alternately creates an

mogqgmsgﬁﬁt%ts 126h 0 heGhe bl LAIBTR Al MIGwSD (e al ™ Lo

he a tron heat exchanger (56, 57) and

[O@SLrengft? @sgt gglﬁﬁgf}f%k erQifed afol ONM NG BhEsiRe | Ys@BSTHD rumning a
refrigeration cycle by circulating refngerant through a refrigerant circuit (40) prov1ded
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 heatrexchanger 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) psovided wth a
heat - source si de heat exchanger (54, 58) and a
utilization side heat exchanger and 5 supplying air
exchangen 5§ &3%ed t hrough the utilization side heat
exchanger to inside a building to cope with | atent
[0082Rht A cacbransblstbos idimeddedt fok emdair nconbionirigl sistegn for running a
Further, the refrigerant «circuit (40) conprises an
refiigetatoon cyale biyt cifcdR)ing mefrigdiany thdoeghutai tefizgaram reisindg40) provided
heat exchanger and disposed in the building, an
withut b sowte eide thegtdekchanget (i, 58) tivba mgtivatiomumidehsit dechanger and
heat exchanger (54, 58) and di sposed outside the
supiplpinglain aviag gassad thrveghctbe ptlizatiog siderheal #@hangey taldside a building
connecting between the indoor circuit (42) and the
to e oy latsint bent doadsmyl searibladisasrlpad trthh duildisg Jhurthgarthe refrigerant
(56, 57) with an adsorbent on the surface thereof is
cirgniin(40% cewiprses taneindeadr| direait i($2) ingludmgHbe utiiza ivarside haap exchanger
the refrigerant circuit (40), and the refrigerant
andc flispege ip 4l bulédlnsrm@@mw@atte(élbmcam Biei heat-grngeoside heat
of allow n? noi sture in the air to adsorb on the
exchgrgst §34.58) peddisprted aniide thsuil @mg mﬁidalhmiteé@fg%wmgilaw (43, 44)
action of allow ng npisture to esorb fromthe
cowegta}aobthm@stm@e R B2} grd th:nt)utdqoe) Giroyit (¢l An, ggisorption heat

solution is intended for an air, conditioning sy

excngReer (3hig vath ancadspipentan B S eqeethsvo‘é}sr@ap%qtﬁ@s the utilization
sid sl ABCRongER i PR ASEAT. el ”%fe&ehaq%mt gircuit (40)
G et PTG 0B ARG RIen, P 2iipgifsorb on the
s ion) AL SRR [ A s FABPBLRB AL 24 AROE o moisture (0
desBth il a%%%‘ﬁoﬁ%aﬁxc BB, 2 ace t hor eor and an

[O(@g{ I}faﬁnr& X otﬁﬁ 1r§t§nded ?o)r foraur ¢ ecﬁ{*@naﬂgssy?t%ﬁl for running a

tween-arr refr 'gerant are conn
refHéérr%%&}aE% jg)bysélpcglat%ﬁgtreﬁ Paglg?%%@g% :?ir {:eu %Jr%& Ocl)n%ﬁ{ta(‘élh) provided

Mtﬁ%'%a't-§ c@Bab 'Tl?%gfxcg@'gg%f" F§4 gﬁ)zﬁnd leltlﬁgétgkgl éﬁ@h&h lexchanger and

eat exchanger I Spose

)
supg glglt? ?g‘gﬂﬁ g%%&:&el )%{gha gﬁelrg UIE fslzﬁét%é 7s deg%y&cﬁgnéelilﬁ) inside a building

to QRPRLFIBPIAERE hed q@dd"a?rﬁ‘it seﬁé‘iﬁfé%gﬁfoa& % the X181 FAHBROSE Mdsorption
out si de 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 side heat exchanger (54, 58) and disposed outside the building, and an

mterconnecting 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 adsorption action of allow ng
noisture in the air to adsotb on the adsorption heat
exchanger (56, 57) and a regeneration action of
allowing noisture to desorb fromthe adsorption heat
cireictianged altbfateb7dreatbOd 2 sofpticnuadtion dlallbving meisture in the air to
directed to the first or second sol ution, wherein an
ads@tb ohealé adSorptiahhery exciidger &9) 58) apdaadgénerdtioa action of allowing
bui I di ng for exchangi ng heat between indoor air and
moligireitg e frotnoe hsrptivintieat dehaeo (56, SOn heat
exchanger (56, 57), are connected as the wutilization
[0Kdilfe ih&“@hrtlﬁxcdhﬂaﬂgsr&ractedttbdhc dfstiogescamid solution] whergd) an air heat
[0012] Afifth solution is directed to the first,
exchangad 56y 59hdisgbssd lin theobyildivge fari axchdnging beat |bg@r€’&nt1nd00r air and
circuit (40) includes first and second adsorpti on heat
refégerhnt gegesher 58ith 579 adwrptte heed euthangenti6ord7i ae deapgcted as the
exchangers and is configured to repeatedly alternate
utibztine snlecentoiehangerstin dhe refrigedans cpewibt#lict i on of the
first adsorption heat exchanger (56) and a
[0M3}enk rfifih splutigetis direeed tthdhe dawingecand g phird pohisign. wherein the
exchanger (57) concurrent|ly take place and a node jn
refyip¢rent eirouitddMeinaludemiingt andoigcend @mrmnorlératafa@wwﬁﬁ 57) as the
heat exchanger (56) and_an adsorption action of
utibeationcpidedkask sml@ngqféan isceamaigyed tp smea@éﬁt@}it%? |b9tween a mode
t ake pl ace. [O A_sixth sol ution ecte
in wh@hfamraéﬁorpg@%wwn@f ﬂ%fhﬁlistjaf%m‘jlppéﬁat e\?eﬁfé% (s8h i pegeneration

condi tioning systemyventil ates e bui |l din
2t AeFond afHEPERD 19%@6&1@%1%? é Psopcymageuly tie plppepd a mode in

whigh %'e%jgéaér?ﬁm? i i e APy BBt 490 and an adsorption
s ¢/ghhgpeay Sﬁﬁw&ﬂ&%hééﬁ%ﬁmz% YR sSTREh 1 Rl 7

(ods3 7 <O 6ERUR <€ A8tk EORE pe P iR apercin the ai
colyafipting i Ryl B Bl By FRRE e e T

bui |.di t aken in from out si de the building and

from butSide the u11d , : C :
COREUrT ent dlgSchargl ng to outside the building air

[OdlqrenA ggvelngl{ 9 gﬁfétgc? ogtlﬁé % ﬂs%g?x?cg?lgtﬁﬂ% g&)lumﬂ‘:vg}%‘ﬂem the air
cm\mﬁ&ﬁhg s%?&n %ﬁtllﬁégm 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 take'n

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] Atenth solution is
directed to the seventh or ebghth solution, wherein
the air taken in frominside the building is

di scharged to outside the building after passing

[ootL Dy ougltentlh REIuGESA G5 Riireesd heahe exehangeeightiBsolbifgn, wherein the air
[0018] An eleventh solution is directed to the seventh

taken irefre tifsidoihe hudlding Wheiseliangedhte caiside the baikding afterfpassing through
inside the building, together with the air taken in

thefalieorpest BdatlexdHargdrifé,di7ng, are discharged to outside
the building after passing through the adsorption heat

[00a8F hangdeventh Bolutdh) is JiR0tEd ]to fuet seebrith lor sightht sobwtidng wherein the air
directed to the first, second or third sol ution,

taken ar from iaside theabuelling) tégether otttsthd @irt thleernbini frai gtsids the building,
di scharged to outside the building after passing 10

aretdischaighd td eutaifie shpbuibding efier mesihathyengh 86 adsatptiof beR@kchanger
- Behaviors 1In the first, second and third sol utions,

(56, f®&.refrigerant circuit (40) of the air conditioning
system (10) is provided with a heat-source side heat o

[004 QL hath GpeelfthSso|uteB)is amgctgd totthe fizds segand prihiffesglution, wherein air
exchanger. Further, the refrigerant circuit é4_0_ IS .

takpy oWy ifefedl owtside zhey buiddinglie dischargpd de a1utside 8 heikding fteh passing
heat exchangers (56, 57) as utilization side heat

threyahtthe adsosptiontheabgxchpngss (Mg S¥hr ough t he adsorption
heat exchanger (56, 57) is controlled in absolute

[0020hi diBeaviprscont act with the adsorbent therein.
Speci ficall when an adsorption _action of allo

moi de the Al teeond: and ghisdisepions @ﬁé¢§t€§£ﬂnﬁéﬁa&c“1t\é%45ﬁ@f the air
CorspoTIS BT ) 4 BV et BEASP ke S TGN ogeY (59, 58)and o
kSRR D RSk el Sl AL AL e R B it
SO WL TGONIR NI LT, Y R
T LR e
oo B9 B TR P D MRS R BBl ggevion
act}’gntgf ﬁ%’&%hé’ ln?oiggxaet inI ﬁgdaira{bdadsgfbe% 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 éirculating 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 ugilization side heat
exchanger including 6 the adsorption heat exchanger
(56, 57) but also the heat-source side heat exchanger
the (28 dorpti&iB heat rexchingpo 63 5&) bhtealso theoheabststal eide heat exchanger (54,
buil ding. [0022] In the second solution, the
58)raed dispresed eitheriin ouottsild @ tsldingr med by connecting the
i ndoor circuit (42) in the building and the outdoor
[0022 cim the gktpndudlsiioe, thheefoigetadt pigewri &40) e f@med by connecting the
interconnecting line (43, 44). The indoor circuit (42)
indper greviti(dxinthe huilding and tiezatdany caivie (41) eatsidexibp é)ﬁéémg via the
and the outdoor circuit (41) is provided with the
intdenesting line ©i3dd4hdde indocs isaagie(43)58 progded with dhenutilization side
words, the utilization side heat exchanger including
heat lsschaagerorist thenowtdear eircaiaiddeis pswides7yith ghey |h§ﬁo%>@€pe| fide heat
the buil ding and the heat-source side heat exchanger
exchguger 484, £8). dnseiberesvopdn sheatitipatiopyside)iheat e&@ﬂ{l%z@]ﬂudmg the
In the third solution, both the adsorption heat
adsg;mwa,hg@trexew,geg@ﬁ g‘{ﬁds disposgd,in H@ehulldg;gcqqlgﬁlé%}aeaéggurce side heat
59) are disposed as the utlllzat|on si de heat
exchgrarhiferd) isiisprecd ersiiGBeMIding r cuit (40). The air

N
exchEhast g SD:ars (oprd E%; B litiongia et ebopetr it g reffigrae
o USSR A LR RESHE, 1 Rt
cnipglgior e e @yef%g?ém Tt PRBE R sl ob b Al soluion
i %ﬁ%ﬁ%ﬁ&aﬁg iR R e
O'thF]l Sthc'a tbliljtﬂdl Vl&e m €r dn%nctﬁ'l' dﬁn{]gﬁﬁ n?zg)shﬁﬁgﬁlrdo?tﬂglrfzﬁ? 42) is

eat-source exc er

prot eg %Vltq t@g aﬁ‘l laeﬁp&h%r%? E%qggg c&g?tutlgg)a dtﬁlzgt'l Q&@Hee{t Iaxchanger

Ion“heat ex c

eRl5 t CH@A@%h Rr (56, 57
T B
cor gﬂﬁﬁlg Stﬁhfi ﬁ sidPRER ¢ hﬁ%n@grsﬁfdpﬂhb %@at%ﬁfce%mggichanger (54,

f % e air  heat exchanger
58);.3l E]rf‘ Birf Wo‘?@s, ttﬁheal%bit'egiéﬁdn%@r gi5dgoh %"ﬂlsﬁ?ﬁ@d‘ ﬂnﬂﬁrlﬁnldihg 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, §9) 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) serwing as a utilization side
heat exchanger is disposed in the building. [0025] In
the fifth solution, the first adsorption heat

adsentioangat ekGhgan(d7) ec disposed 2% aidlizatiphiside hemtexchangers in the
exchanger (57) are disposed as utilization side heat

refitgechangenis (4€). The air efditpaimntystenr ofithis éed0fion Tepeatadly alternates
condi tioning systemof this solution repeatedly

betabé¢rea naddesn wisthware adsarptiogeciion wh itehfimhadsdgioptlieehexchanger (56)
action of the first adsorption heat exchanger (56)

andam tegeneretiemectatn aithastdond adsorptien beat srchaageiofyTD icopcurrently take
heat exchanger (57) concurrently take 5 place and a

placepatel 4 modh ircWhinhregemeratioh eaticrcef the figdt adypeption kyat exchanger (56)
adsor ption heat exchanger (56) and an adsorption

andagt adserpiont dntion e dhel serdsd rdéiqrmmmb%ﬂﬁ cashangergdy’) corurrently take
concurrently take lace. If the air having passed |,

placea AHthgrin e iregieaspask ghdhg adseettign dent exbangsy {56, 57) intended for
i ntended for an adsorption action is supplied to, ,

an peroRIEON; avdiopus Penphigd te fesidrethe udingetheglehumihiipd g sopynuously
flows into the building. On the other hand, if the ai :

fonadAin ghepRltiog (T B gHheE e ab B bingob et tespigiahgafsorption
zé56, 57) intended for_ a regeneratiaon actiog 45 .. e

head gyiangsr (56 37 sntendedifar HIRSFRATAROR AR 153ARPHFY fodysids the building,

continuously flows into . the byilding. [0026] In the
thedyumiditied picoptinuouply fg%"fs iptorihs Fﬁ‘&fﬁ’i‘%\g system (10)

OB e o T, RSt (BRI i e
IR ENTATE R RI R S
oo B TR U B S L 8 S, e
i 55 AL 58, SRS O R SR BRI SRR o

Wo?{%ﬁ?% ﬁcg-ic%’lge:%lgs%&?nﬁi-%lgss%%ﬁﬁliaﬁg 1{apgseplg&g.l ding the air

romtnsi de urlding. Wiile the

[OO?EL I %Uée‘vaﬁ%l‘éﬁ?uggﬁjt tﬁg air.tcBSdihHrg;;hg iﬁ%étélngi@ d?&bthaiggg 6‘% Suside the

carril e alr con nin ystem

bui})cpﬁ el ailta on fnrf?(FHiQﬁgti(E S bhid@nB UivhdlL Bk difk@Rust from inside

ate by natutal supply ventilation” In other words,

the[aiggig?g%lltﬁ@ gﬂfsf&erig 'tftﬁksaé‘agfié’c? B l)f‘{t.eogir Fc%ﬁ&ﬁoﬂi'n?‘-‘s%stem (10), the air

] I'n the eigh ution, e air condi i oning

suphYy® B SukSlle BRI BUiRMOUkesQRAdR By ieat@hal 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 conditioning system (10)
provides a so-called first- g5 class ventilation.
[0029] In the ninth solution, the air fromoutside the
bui I ding toward the inside passes through the
frora @a0idet the bulldiag geves loatakes mobfyre 57 pr frbm the hdsorpteandssat exchanger
the air having taken in 8 from outside the building
(5605 Maad i themkgslied ks inside theobwidifg: om t he adsor pti on heat
exchanger (56, 57) and is then supplied to inside the
[00Bayi | T tig. tehBORDtiany thehair tront Insiloltht building hewardrth¢ pytside passes
i nside the building toward the outside passes through _
thrdugh theladsqupii@nhées axckanghafe57).96, othar) woids, deray having taken in
words, the air having taken in 5 frominside the
fromuindidé thy liiMewm gives arkiekesnppistuge to enofrom the adsorpfton heat exchanger
adsor ption heat exchanger (56, 57) and is then
(5605 Bend igthdn tcharpsl Weoutside thabbidding. [0031] In the
el eventh solution, both the air having taken in from_ .
[008Hki dethereteventh wiutfipnabeth thevair having taken in frawdpsife the yplding and
outsi de the building pass through the adsorption heat .
the esdc Hartpgr takss, inSirpm - pyiside e wlling Pesiolmoudl (g adggrption beat

air passing through the adsorption heat 10 exchanger .
exchagger 650, 53hdn pBenayoadsd thecﬂc&‘af%% akaif Rasspg tﬁmﬂ&ﬁ ﬁﬁef?daﬂ%m heat
|arger than the flow rate  of air discharged fraom
exchARSHa S B vt TUTAGEd i DHEdE g e GOQB: Prect g the flow rate
twel fth solution, the air haying taken in from outside
of th@swgf‘éiff@“F@ldedP%@Wi‘#l@%H’ tx“é Og"&t@i de the buil di ng
after passing.through the.agdsqrpti.on heat exchanger . ... .
10032t n 555 TPt PR OTa e Gl PRGN RO ARG e bulding is
. fromoutsid h il di.n asses throu the 1
disehagigb oot Grelat DUIHE AR PepaBE CoyelLi HsrpuhReat exchanger (56
returned t ut si de .t he bui.l di ng agajn -
57 Bitee words, Sk P fakeri it s B o pasoes through the
circuit (40) is i ded .w,t h_qne I on.
o A PR U Bl TR g A

ha rs and the air conditioning systemcontrols
"nﬁﬁg é&%ﬁ?%fe hunmidity of the air by passing the air

L 945 5% B e, SHGRANPE K0Sy o mor
adstoE@io%'n %%?OéXfQ#%?%S@Bgﬂgggg#%%ﬁgﬁ sfiet K&t Axch@ApelsNand 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
gvaporation 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 refrigeration cycle belowthe air
dew point unli ke the known gystem and enables the air
to be dehum dified even if the refrigerant evaporation
25 tenperature is set at the air dew point or higher.

diffthmceberween adglorgd hov peestilres fir heamfrigeratioantyclen Astheesult, power
refrigerant evaporation tenperature in the

requiedd fgeefideamt eyaipecssian chr beatdudeigtierebyhiproving tige COP of the
known system even when the air is dehumdified, which

refrigdativescytlee 9 di fference between high and | ow
pressures in the refrigeration cycle. As a result,

[00pd)e Particatruilys éul the firstesatutiyex, dhe vdwoipoEsbd orfrigannbeircuit (40) is
reduced, thereby inproving the COP of the

dispaskd | jentih o oytside. the 098ldingPaRHi$ clintinates thennedde far pswork for
solution, the whole of the refrigerant circuit (40) is

corﬂaeai@mﬁégermttmms omsity inounstellibg thaairbennditionéng Sistesn (10), which
elimnates the need for a work for connecting

rednefsrthg onmber of peps fon installatipm Worls tlal the aerong éOblrﬂpn the heat-source
condi tioning system (10), which reduces the nunber of

side thegtsexchangen <54l 58t is chispasedc outsidetthe badldimad Thexefrre.othe only heat
the heat-source side heat exchanger (54, .5 %ﬂ

exchiprgss de e santgingd in ke indperanmigis thrﬁ@flémim@ sideneap grepanger, which
heat exchanger to be contained in the indoor unit i

provisies ardommsized éndosr &elth@aibe Shiechspigiaon, thnpig ﬁeathXﬁPWF'a . 59) is
a downsi zed indoor unit. In the third sol ytion, H

dispesed i she ikiingn Jberefoss, the gnly; heat grcigpgdo bR cppigined in the indoor
Jbui | din

unig @ﬁb%ﬁlﬁ gaﬁt-lf;%gl{q%ggqr (,%éoéﬁ]b eWEIH‘l {)rqaggqs@glqgr cﬁng&éllsxtzgd indoor unit.
0033iodr %fnrhfir%%ﬁo%%p SphGoRE ¥ acey #%hﬂ?ﬁﬂ)d@“p@owﬁef with an
AR (OBt S B e

the o Hegl e S8 A e b%aﬁa}%é%e”d%eﬁe e U fBngon heat
c?%gg eg;é %‘ﬁ ?Snlglgl {d! tntt;rgl ?zal?rr sol%?e Hl? dltg § %ﬁgfsrneeded to be
donhheulrplt | LY ﬁeﬂ—\g e%‘l-(aaéxgéls §§)e gg)eg ﬁlgm to g@rﬂx%] e b %??ﬁ@bé‘ﬁure. Hence,

exc anger to contro

accto? & &1L Sol Hcgﬂs otF%?gl%L taBle{i'ﬂ ) lﬁlth% 0P Mhe %fi‘esupplied to

enperature an ity o e alt suppli

ins&\%itg% Bahdlg E&l‘?b(ﬁ qtﬁh@@ c%ﬁﬁo@%ie a ?{sﬁ}d 18R 'E'Pier é&lkltﬁﬂz and latent

ensu es t € sensi at ent

hedt 9G4S i the AR aked&cqu Q¥ifh. coped with.

[0036] In the fifth solution, the refrigerant circuit (40) includes first and second

adsorption heat exchangers (56, 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 utilization side heat
exchangers and concurrently{@reates an adsorption
action for one of themand a regeneration action for
the other. Therefore, according to this solution, the
[008Fhu M cdbridirgdtoogachwi tHe fsixeld taiantlc asiutiens2 mot onllyi copingswth indoor
supplied to inside the building by supplying to inside
sentible hetitl Mid gntihiateat rheah doadngutpalss eddedrr vangilfationecan be provided.
adsor pti on heat exchanger (56, 57) intended for an
Particid aniyat dcoordirgctd the mintht sodutias drepabsotitd damidiyychlamigenpplied from
(56, 57) intended for a regeneration action. 10 [0037]
outéde dredbuililiigntoethe linside tdnebescontrolled by et hdsogitioni heasexchenger (56,
only coping with indoor sensible heat |oad and [atent
5ThedticH oathcehumidity cirhgey of émddar atii dhat caighbaripe diom eigntilation.
Particularly, according to the ninth solution, the
Furgtes,odceomling ol the tentiokolation, shpdistlededd amfropuinsidgdhg hailding to the
building to the inside can be controlled by the
outsids erpthcamscthdat thexashemegasion &ithe :dsqptiopthieathenchangee 56, 57) and
hum di ty changes of indoor air that m ght arise from
moistme i deidinehargedipir han be adsedhedibighe wlsprdiopdgetipxchanger (56, 7).
solution, the discharged air frominside the buildi ngl .
[0038] t A therlevsinthescdutiprp gothéb%lalf bavipg takea g fremdnsige therbuilding and
t he adsorption heat exchanger (56, 57) and nDLstHre . :
thej gir tpeingi takern ity dprmoptsidenths buildang: peqSyppheido the adsorption heat
adsorpti on heat exchanger _ (56, 57). [0038] Ip the .
exchpReFs 26 SIp| Theredore. oy khe flew zte of 8 PATT gﬂﬁher%démpﬂon heat

exchRgi G5 ST GR e BTN A& DA Agdisnereed fom inside the
N o R T
TN G R
sl SO SR RBLERL T 5, P v 0 2

00007 B 08 R I oL o, e
oGS 0 e HR0EE gt I s s s
L e e

pg)gl%cl‘l J?’églgq}%eg Bltl%]idtahtﬁe Huf %ﬂgstﬁ I}ﬁ% Q&Q%J Eaé)s%é ﬂﬁ’b\gg?l fh@gadsorption heat

e outsi r only the air supplied from

excikﬁaﬁgé?ggﬁiég?,_ thé ?Iﬁgﬁx'a.ta{eddﬂ'hgr IRsihPenrbBS AR RSHPES hét ek@hinger (Sﬁ,

ne  adsor 1 on
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 suffjcient humdity control
capacity. In this solution, however, the flow rate of
air passing through the adsorption heat exchanger
and (héair 86w ofan airecoaditionimgaystbiases Eribddimentdt e of
ventilation, which ensures a necessary humdity
co n[lhghrecapiagmbyz 1525 s@reinetic Diagrainpthiosmno fhet doafignzatipn gf the air
[0040] [Figure 1] Figure 1 is a conceptual diagram
conditiowinggystomi cfimbddamenrl. confi guration 11 and the air
flow of an air conditioning systemof Enbodi ment 1.
[ Fi {Rigere2}] Fige 6 2s ias schesmbiendingramd ishewiag hovwindiguratien of a
configuration of the air conditioning system of
refrigeband icirewit irl Enfbbiiguene 13qndAtsgorhavier idyring shehdghamiidification cooling
di agram showi ng the configuration of a 5 refrigerant
opecdtiooui t i n Enbodi nent 1 and its behavior during the
dehum di fication coolin operation. [Figure 41 Figure
4 i §Figurschle Figure 4d1Sagrsag¢mﬁmmwgramé hewingi dareanfignragpn of the
the refrigerant circuit in Enbodinment | and its
refrigerani carcuig un | Frgbedierepiu riaad fifsc hehagier Hbeing he hé‘ﬁléﬁhﬂﬁﬂéﬂil heating
10 [Figure 5] Figure 5 is a schematic di agram show ng
opegationr st node duri ng the dehumdification cooling
operat| on_of the air cond|t| onj ng system of tEn‘oodl nme
[Figpgufle FegqureriSgisr 8 sshemgatip §@ﬁ%t$€wmga@r
a second node during the dehumcﬂl fi.cation CPE g
deh@pwéqhgsam copliod apemioneiibs £ GARITLONGE SRR 0 ot
1. gure 71 Figure is.,a,schemati c. dlaramsh

a1 (PGB TR 1 o hemats AERTOR SresinEch SHEA TR doting the
dehfr%?% %Fét?ﬂ”nec%fg J’Q‘-E@%‘%"’B‘)ﬁgé o EOnEatNE S P RRORGARE L

ope plgn S" 1gu11iee n a ngﬁgp{st?m ?a:ggmg;aﬁilp%?ﬂggga%:%%d)de dl{rmg the
o S s R i PR o A

[Figure 8] Figure 8 is a schematic diagram showing a second mode during the

mg 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 Modification 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.



10

15

20

25

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 showi ng the configuration of

an indoor unit in Mdificatqan 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[Fignat 14Figuefl4Gstacdhernatic dagrpini showingl®} cbnfjguretidiRof the air

is a schematic di agram show ng anot her operating
corcitiehitg ©Rten?6f Bihbddieenn2loor unit in Mdification 2 of

Enbodi nent 1. [Figure 13] Figure 13 is a conceptual

di adFamres bSWFiegreads iin st schembiio diageaon fshopingt 4 dinstanodet tering the

air flow of an air conditioning system of Enbodi nent
detimidifichfdrgenading 4perhtigupLthi diriconditioning spttérn o Eagodiment 2.

showi ng the configuration of the air conditioning

syst[Bigucf 16nHiguierignts LschpFmatiurdiagles) sikivwing @ sesondsmgde during the

schemati c di agram showing a first node during the
dehharidificdiion ecanling wperation n@t%g purcanditianiog sy tiemaif %mbodlment 2.

condi tioning system of Enbodinent 2. 5 [Figure 16]

Fi guFiguss 17k Figuse: hé riata seheinaiie dingsimowheiying & Sewnmodroduring the

during the dehumdification cooling operat| on of the
humidifieadienihetting ongratips 1oé theatir E@pPBHnHERYsem o [E‘P@Qﬂ*@e@ﬂ

Fi gure 17 is a schematic diagramshowng a first nod

dur i[Rigurn E8Thiigies: 18 a1 shamaba diagns shavane grsespnd ﬁ)@dﬁﬂrﬂrlng the

condi tjioning system of Enmbodi nent , 2. [F| gur

humjdidigagion deatingOpsravieraf the 4 eapddipningovisten of Fs@é%d\@ﬁ%’de
during the 10 hum dification heq(]neag oper tiqon of th

ai r [EigvE t10nitigrsy i el 6 EREPHAeAEEMD | 0&1’1‘% L) installation
oAb S 4 R R Bt o
EIOS&FI | Onﬁiﬂgﬁg Qﬁ%{qc grg%)'cdl gﬁa 3 ﬁréggﬁ-zﬁgorzlgéuration of the air
SRR B { o ton e LT
P SERGAL S, 7 o SR P TR e i
Enfdalishd! | 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
configuration and the air flow of an air conditioning system of a second medification.
[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 showi ng an essential part of
the air 20 conditioning sysigmof the first
nodi fication. [Figure 24] Figure 24 is a conceptual
di agram showi ng an installation configuration and the
Begd Motlk oy ChrrgimgoOut e laliveatiori ng system of a second
nodi fication. [Figure 25] Figure 25 is a schematic
[0Gi1 0 rEnbadimenn gofathe gasent ilenpiad twildfbet dedcdbed in detail below with
condi ti oning system of the second nodification. 25
refpfenguioah@ Glawmgure 26 is a schemati c di agram show ng
an essential part of an air conditioning systemof a
[0642] r kvRbddimatt losf thd lvBessn=vode for Carrying Qut the
I nvention [0041] Enbodi nents of the present invention
wi | |Etbbodimsat 1 lnédhé predatt dnvenbieh osvdedctibed. r&xdf eiremaditioping system
the draw ngs. [0042] <<Enbodinment 1 of the Invention 5
(1 mif dei present dmbdditriest mune 8 eapori cowpntssion réfsigemsion cpdel by Mrculating
air conditioning system (10) of the present
refegtroull themighraum§igerant piseuit G0 te sericomith ebthi gfdndaor sensible heat load
éﬁl e by circulating refrigerant through a
and ktant heatdead. circuit (40) to cope with both of indoor
sensi bl e heat | oad and | atent heat | oad. 50043 As
[0043bwrA s shawyin Eigbre fhiheadir cenditipning sy vigmsit8} eawc(nfrzyrquas a so-
configured as a so- 10 called separate ty
caljadcseparets type bew}udeﬁﬂm indpey ugih ﬂﬁaﬁné@m@ ou Hmf (12)2The indoor
The indoor wunit % i ncl udes an_i ndoor
unig ¥ b dpgjudes @aggpdoog beatrexehangein(S |acfiff51h@é?r¥’8$2% haﬂg%ﬁhaelsst) (56) and
and . a second adsor pti on_heat .exchanger
a sgpapdrdserptinn ey yghangch&37) PRE i Aifgete uﬁ.the b](ﬂif%lg .%he indoor unit

A5 g v <l vl Paues Speaaiin & urhal O figpll surface
of & {Bin G hg%%f‘?"%ay&atha q&fo’ar it Befiderieh pdoor BER exchanger
(59 2y Stk ot S rtg (12) & connected to each
[0(&48‘3[@‘%&‘ $n 98k 3LA%2) MSUERBMGE 1) dridCale*BheaBlufle (12) are
connected to each other via a gas-side interconnecting line (43) and a liquid-side
interconnecting line (44). In an outdoor casing (13) for the outdoor unit (12), a compressor
(50) and an outdoor fan (14) are contained in addition to the outdoor heat exchanger (54).
[0045] The indoor unit (11) 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
out door fan (14) are contained in addition to the
out door heat exchanger (54).140 [0045] The indoor unit
(11) has an indoor casing fornmed in the shape of a
| andscape box. The indoor heat exchanger (55), the

(55h iy stanpes GERI OB fliisddsexpabahgsrexchalgen(fb) tahé tiseseoont adsorption
adsor pti on heat exchanger (57) are arranged at the

hedk rexohangbr (5P bidlear aie aspply (AMng (Beisi dpemabélpw theeindoor heat
first adsorption heat exchanger (56) and the second

exch@s@f p83)on heat exchanger (57) are arranged side by
side in the upper part of the front of the indoor

[00d6Fi Mhedbndr2Phce Mtk indver icadop (200 ds divided2@)o frentwindveagk spaces.
fromthe front, the first adsorption heat exchanger

Thé Bk frade tih ¢hesmdondemiteoi20) icomstiges amxshmunypass{gE7(24arBhe front
di sposed to the left and right, respectively.

spabelirt the indoat casivey @ﬂbmtﬁlﬁhendmdcdmmoupmasnd@“(ez Oyrts. {The lower part
i ndoor heat exchanger 14 (55) is arranged bel ow t he

of fherfgtnt apleriplacardiedhe backherthe tnd@%)leaé@acltansers@ébmd constitutes
adsorption heat exchanger (57) and an air su )

an ejpenpply pegBle (23)oPerthd ethemhar: thavapnsr phw of thﬂegéﬁaﬁﬁ’g@‘? is further
(55). [0046] The inner space of the indoor casing (20)

divideddnteilefe dnd right Sﬁdﬁ‘@n'fh%thg sistecad theyupnss part,svhiple LsJaegted to'the back
space in the indoor casing (20) constitutes an_exhaust

of tbaé'gstg@lsempn hfcexehanger (S%Q,,a@@smtﬁteﬁ Reishenges (Zdd apd doe right side
t(m is further di VI ded i nto upper. and 'ggﬁ artﬁ

of thealppeneacpawhich oy lacaied te g bacgkpidhe seqopd adayption hept exchanger
back of the indoor heat exchanger (55) and constitutes

(5Tarroaptitutes B 5ESPrI 2838 dé2) 23) . On the ot her hand, the

part of the front space is furt d|V|ded|nt
(O]t Tecxhrghpasren@) e 8 gorgpaits G0 (atains R xR e (32)

Fuggégg&ﬁltqig#)sg gés{esg%e;@ﬂihe back oo %rgwtgl?as?t{ﬂuéﬁ Zg) PPF%[O the outside

ﬁiﬁﬁaﬁﬁe(éﬁﬂ LR 'ﬂeraﬂ ﬂﬂ%tatg}'e‘%glgfpﬂs#@eia%’” IR 87 g fan GD)
22) .

T GRavr Y Re- a3 popBanEs vt Fe T oRHy ﬁ%&%?ga@f 0

o AT B BB o A S sty

fﬁ'gt % LFHI‘? Ly da élorn]geq 3 ulisspllac%d af ﬁleac%g{aglpgeq’évgen o ﬁrglesr?googl) and the

passage ( contarns an |
air sﬁﬂﬁ& g%gsa%e aii alg% )f/' ‘?é(l; %gfﬁéﬁspﬂl%@%? ?34)%§}J13€9€FM& QRA&S between the

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).

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

exchanger (54), a single indoor heat exchanger (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 at the divider between
the first space (21) and theqgair supply passage (23)
and s first exhaust danper (34) is placed at the
di vi der between the 20 first space (21) and the
(56e3Talsthiprsisagant (cdhit (F)) thBeutdoar beg @rchadpdr (Sdp@ingtitutes a heat-
danper (35) is placed at the divider between the
souseCydel hegp @g ehangey) whild thehied@irrhesugrhyngea $33gmd(tB8 firaradd second
a second exhaust danper (36) is placed at the divider -
adsbeition drattdxehagen (86 s37a censtittg valichtivhaidedehtaaxshanpassage
(24). [0049] As shown in Figures 3 and 4, the
[005@f r iAgdesmiption e givien (t4 Ghe icenfiguraticte df thiet fefragesamiglireuit 280). The
conpressor (50), a single notor-operated expansion
comaksser (FB)is awdn¢onal ftony dischargekide ttorthe fist \post ¢Sthe 20 four-way
Further, the refrigerant circuit (40) is provided with
seletaivaljleg Shuartbamneaedt at itsxubtomede (06 secand ipaglod thenfiisb four-way
heat exchanger (55) and two adsorption heat exchangers
selecgor(Gibve €51).. Thenouttldar heaf exchangen(SHiis caimeciedoat ong vad to the third
out door heat exchanger (54) constitutes a heat- source
pors pie Hsitfouxcwhn seJestoniral Y S hand entvested aiathe efheh ahdter the first port
t‘S?SS) and the first and second adsorption heat )
of tag strangdeur-yvasseletor vabyesBR). (ihe inddor heatexerpngpi@Shissaonnected at
exchan ersm&ﬁOOSO] A description is given to the
onec ek tOg&mafp peft afibe distt fpyevanselestpe yalve (3) andgpanedsed at the
conpressor (5Q) is connected at its discharge_side to _,
othemend; torthe serond port afifbe seoead Tgwuraxmpjectaraiabee G)-Jutherefrigerant
. (51) and connected at its suctign sjide to the second .
°1r%]btr()f‘0}3fth? %&tﬁdﬁ%@“%b?@t ViEGhangen @6, dhe mt%oaesafﬁde expp@sion valve
ut door heat, exchanger (54) is nect ed at. one.end t
(53 ped ﬁ%Foné&dfmafw’? Reatioea0eFt iy aEangsch Gy Iisaproer from the

o B Tl Lo s S T, PO

e R A R R
oo e SERITES 50 JF caf g S e LB 5 el
oGRSt b0 o] Bty A5 RHAIERI, e
e 5P R4 6 RFERRT RO A Oy FAAOGGe {58, S s
o - ARCR: LU (ESTPSRE PGk GBI 59
the“sggﬂﬁ'&l%ﬁl‘?{vaf( W etof Pivd '{5r2§ brd (Hlided constitutes an indoor circuit (42) and
is contained in the indoor unit (11). One end of the indoor circuit (42) located toward the
second four-way selector valve (52) is connected via the liquid-side interconnecting line
(44) to one end of the outdoor 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 four-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 outdoor unit (12). On the
ot her hand, another part of1ghe refrigerant circuit
(40) in which the indoor heat exchanger (55), the
first and second adsorption heat exchangers (56, 57),
adsbipeionohal - opRagce 56X 53N siro rerasatfire tyE3 fineand-t80e theet exchangers
second four-way sel ector valve (52) are provided
congmnsad of athems eachanperdobe @idrclarge ruAter afifins.iQut ob Hteai, tegjadsorption
in the indoor unit (11). One end of the indoor circuit
hea 42)hahgera(56d 57p\has dn tadeorbswommied onrthevdip sefages ohdsorbents used
val ve (52) is connected via the |iquid-side
includ¢ eediia ned silivg gel. G the 4dher thendyreacle nfi thsfoutdawr hgataryehanger (54)
circuit (41) |ocated toward the outdoor heat exchanger
and( B¢) indodiheap terebangeid () have nonafisorbeni partipd quathy fin surfaces and
| ocated toward the indoor heat exchanger (55) is 25
progidasn eslydrat gxchange brawessi de aildwreérlg@mteg'hﬂ&a dhq indeor ey exchanger
to the other end of the outdoor circuit (41) located
(55) eowstitutes an fajr keat pxibengenythaairevidey oply| heat pephpngd bewegn air and
The outdoor heat exchanger (54), the indoor heat
Wﬁa¥%ﬁﬁnger (55) and each 16 adsorption heat exchanger
é 57) are cross-fin type fin-and-tube heat
[0083k hAhgefisst Towimyas sglestor avaheals léx%}ﬁléq#ﬁ% roefwigsa Anfirs position (a
| arge nunber of fins, t he adsor ption
POSHEOAY Sh@%@ﬁarfgé‘i‘m B én whigh %&S&ﬂn‘g@r&rm’éﬁtw% icate ppl the second
the fin surfaces. Adsarbents used include z 6§ollte1§ 4
andsfqurfbapca*@ corpsqupifigie A SHaRY POSILER <6fP°§1H8n P¥BJp Figure 4) in

whichahe fi6 850 P AT e SfRne ahd ST BEEComgunicate
oVi heat en.air

MEI s
S ol LA e o

f o
cor]m%n}t@%;atsgag{d[ ﬁ%ﬁse?ﬁn \f)gnr']t Sc%%nvnﬁllmlctha‘f %ﬁ% Pagg%)gﬁ@ r‘];%smon (a
rolhelhe e 3t ?L%pag?;@ﬂpsmfrzmn P

f@@%&%é‘(@gg?‘f por ; C\{\&én Figure 4) in which the

onmuni cate and the second and

m0§2Lg éﬂgﬁgﬁngpggug*gate On the other hand, the

our-way selector valve (52) smntches bet ween a

f4'( rB) he, Hﬁ\?\}(}:?% ﬁov&gg P?)?{Se%ﬂ gf%é g)ééfétegy re@fbodirdntapekforms a
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).

[0056] <Dehumidification cooling operation>

The system’s behavior during the dehumidification cooling operation is described
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15 conmmuni 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 an the second and third
ports communi cate. [0054] - Operational Behavior The
air conditioning system (10) of the present enbodi nent
wittpefdreosro Riguzés 3 Shundiédi fi cati on cool i ng operation and
a hum dification heating operation. [0055] When the
[0057)doas shawn (13 Figueand, irhthe exitmosnt thaeni( W), tha firstefour-pay selector
condi tioning system (10) are operated, roomair flows
valien50) eaeh tothe fist podoon, the apering hfithgemoosaperated eeXprasign valve
adsor pti on heat exchanger (56) and the second
(53 pid apppiiselyhemtrobed Hbngedoqr3izt exchangee(34) sorvehas gondenser and
outdoor fan (14) is operated, outdoor air flows jinto
the frdeonhtat exvhahgat(SExesheas ge an e2spotaan. Furthgsey shown in Figures 5 and
<Dehumi di fi cation cooling operati on> The system s
6, réehairicopled toyi theyindher kraherahanger ¢33)i gases darpehths sur apply passage
is described 17 with reference to Fi gures 3,%§ aﬂ_(il 6. .
(23] @Bb | retwnet tmthe reom gupezhathejair supply epenipg (3 While outdoor air

circuit (40), the first four-way sel ector &gﬂsl_v ,ggléd h
having tgken heat fiom fefigaragids ithe grdoarsabEieHpRggT b34)1h gischarged 1o the
not or - oper at ed expansi on valve (53) is appropriately '

outgdmatmeisPlede. t he out door heat exchanger (54) serves as
condenser and 5 the .indoor heat excha

a er 5 .
(0038 < Blorine th dpiGHREPT cRolng, reraiias cuBiss e gapigh the first
5 and 6, roomair_ cool ed by the, indoor, heat exchanget
adspmpgpn Jigats eXChaReHFUSH) tSRIYeRIP yas ﬁ?ﬁﬂeyseﬁa@agﬁ see%%;fa ﬂ%ptlon heat
is returned to the roomthrough the air suppl.y. openj -
exchanger () SerVEE RHYbFYaRPRAtoNALY 2y Sqnd Bad iy R g seBSHH dborption
refrigera in the outdqor heat ,exehanger (54) j.s
heal A UHRR AT T} SR 85 BURORATIS b i b PGP %Egﬁt exchanger (56)
During the dehum dif}j tilton ge?iol ing operation, a first
SCTYRS 38 ﬁV%?F‘i:tﬂ”FﬁéeHcP{f’gsagla? ption heat exchanger
6) .serves _ as condenser an tyi
100535 15 Hiet i o 8 FFEERRTIon Yflod 16, LA pARAIGR' BAP exchanger

(Sﬁzg@ﬁgﬁ élggodr%%(i;f;] acyti\%incfgr Eh%eseg&glgn gﬁ)%%ﬁrlﬁ%{ %Raelr%?tr(ss? concurrently

_ Serves as ser and t
tak& %f'a%cre.plt){lr%rl]g &%%rs@é%ﬁ&%esho&ﬁ G Figure 3(A), the second four-way selector

valve (52) is set to the first position. Under these conditions, refrigerant discharged from
the compressor (50) condenses while passing through thé outdoor heat exchanger (54) 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
heat exchanger (57) and the indoor heat exchanger (55) in this order, is sucked into and
then compressed by the compressor (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 exchanger (56) and an
adsorption action for the se¢f8nd adsorption heat
exchanger (57) concurrently take place. During the
first node, as shown in Figure 3(A), the second

appliedrte Why afre The haristureadeserbed Hom shesBtst mdsarpiéorf heag texchanger (55)
posi tion. Under these conditions, refrigerant

togeihs with glexobmoai, fiokws frmmﬂreé'a“stcapa@s@)l) ¢lonotghn theSirgitexhaust damper
passi ng through the outdoor heat exchanger (54) and 20

(340 hed fintosthe asbasppassagen@d), rossshdhgogh (86¥xhanstidycs (25) and is then
order, is reduced in pressure by the notor- operated

disehapgets tmthes abisile( SBJospharapbr feeseonhil | adspraien hyat sxehageer (57),
the second adsorption heat exchanger (57) and the

moistatedn themomesic raadgerbed $5)the adsonhent & d@rumlﬁkfy élarcm@al air and the
into and then conpressed by the conpressor

hedt FedForptien prpduped funing t umifiedionns jtakepi t@’uﬁhé ‘rgfrigerant. The
the first exhaust danper (34) and the 25 second air

roos Al Idyhmndﬁéqd y3by sepoad @é@aﬁwndwat eirhanger 617) dlopvsdrpsp e second
da (33) and the _second exhaust dapper (36

spask 450k (hrotrgh e seqopd piryRplY sempar HSaend it ‘Pﬁgﬁg"é’i &Passage @3)
noi sture i s desorbed fromthe adsorbet§1 heat ed by

and wsithenyrstusned Wirnshiiae #ESEMbLPBISE0} © the rops. appl ied to
air. The noisture sorbed fr % firs t exch
IO%ALorlatth%ﬁeq@eﬁﬂn%%cﬂaﬁg@mtmesﬂwn ?(erg £ fizst afPqrRtig, beat exchanger
roomair, flows fro eflr ace thro
(5q=)|a1n§ta ’@ﬁ?ﬂ?ﬁ%‘t‘m&éﬁﬁ% lrtI(])r thg agcon &d?OEPtbOD( fﬁ@% ﬂﬁlﬂg?ru@l?) concurrently
(.24 hro h th exhaust .duct
Ech‘jre ﬁ’\f’ﬁg‘f é’l% &i@)&é? gsre(éon 2f5211i ﬁgg selector

tion heat e

vaﬁﬁz%ga%‘%z& LS 3‘«?%1@%3& B B o

and t

L 0 Sl P B

g%%bgtngc?{%ﬂ%laﬁe%tx% R Al r(%@7§1\uﬁsdblfde ?1(5) %léil#egﬁslggﬁ}gﬁgre by the
mostﬁ ogeréteg%méng&rg l{fgf&sgf@ %8&@35@%}3155&5@3% 80 ; e(fg’?t)adsorpuOn
hegteéﬁﬁﬁf% ﬁ%@ﬁl?l’}.}‘lé lﬁfdh%i' 'he&l“bg(gfl gf)?ﬁ) NA t g%)rdetroxst $i€ked into and

e secon an a SOT ptl on

theglﬁ%)lr@?eis% b}ﬁ%cfo ﬁéssgld(gg)" ption heat exchanger (56)

regeneration action for the second adsorption

[O%t Bﬁﬁg%‘ ﬂ&e{?cérﬁiﬂ)no@@ NEWhERATA Figdre 6S iR S€air Buply ﬂampcr 33)

secon as shown in Figure 3(B), the second
anfl K 5MBNd ELRAREE @fmper (36) are opened and the first exhaust damper (34) and the

second air supply damper (35) are 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 during 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 supply damper (33) and into the air supply passage (23)
and is then returned through the 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 while passing through the
out door heat exchanger (54) fmd 15 the second
adsorption heat exchanger (57) in this order, is
reduced in pressure by the notor-operated expansion
refriggrane ahd He, deswrbpd nati stare\ih appdiep as Sieragr. (The v stuterdeséibed from the
adsorption heat exchanger (56) and the indoor heat
secenccidsogeion (He51) exchander $51r thgethen with dlokedmi air.oflewsifromHép second
conpressed by the conpressor (50). [0062] During the
spase (2 d throuh, thassestrolvextianstFdagapee (86) anveinte tlst exfiapst passage (24),
supply danper (33) 20 and the second exhaust danper
pas¢Sahroagh ttepahadst dud (2Heantliis ten dishharged @shpevntsidg aymegphere.
the second air supply danper (35) are closed. In the
[0063) st<Hadsdifiseii@nhdating opstaherryer (56), noisture in the
roomair is adsorbed by the adsorbent to dehumdjfy. )
t he Thegystain's hetavidieduringathe drumidifisatinn beating Rpgeatign”is described
during the dehum dification is taken by the
with e¢feieges torftigwrehd, 7 ansbdn ai r dehuni dified by the first
adsor pti on heat exchanger (56) flows fromthe first 25
[0064b} c As(shoyn inigggH ik &hg Tefgerant cirsuib 4#), t fqugyyay selector
and into the air supply passage (Zg%pp and ist hgn . I
valye(Sl) tetst thihe sespndmesision, the gpFRnS pbite FRPipDBRerftgd Frpansion valve

room In the second _adsorption heat e anger (57
(53 appersistely gauisplisdgthe B a%@ﬁ%ﬁ?ﬂéﬁ%&ﬁﬂ%@ C%denser and
refrigerant gnd t he desor bed noi st ur eh]iéus

the{QRAoaF PearTE I RESE (o S<E1C8 G BBV RPUHICE HRMT LBt o In Figures 7
a0 BRRER L e TOUTE B SiSEERy 359 Pastes i ER B BT supply
pasS AL a erirmsa DRg ket i Bir P res A (20 A opgpyhile outdoor

..and is then.discharged to Lhe t Si ) ie B
s By el B egirnh du ey il e SLERRBLRL & Biphareed 1o
the%ePsa eié%ro%ircng the hum dification heating operation
[ Sk ‘'wWith reference to Figures 4, 7 and 8.
64] As shown if- ELaur [ r efq L. tin which the first
100632 By, B iRl Fafhne Bl L8 ROREAR R whigh he i

adégg[%tg)r%t hda? e&Fkgaélﬁglf( X RORs L0 cohdin ?\g%ﬁ :ﬂg: &dcohd @dsorption heat

S
-opera sion valve 10

ext}@%&gﬁ)@eﬁ!e‘x af 9h E(/é{ﬁghﬁgr arfd"Esdc PP RIodD BRIVhRRGRAREBAd adsorption

erves as a condenser and the outdoor heat

hedteXBRINGES E‘?Z@erv%@ r¥EScARleAdr QUARRE FrAladsbiiplibh Beat @&hanger (56)
shown I'n Fi

ures 7
serves as an evaporator are repeatedly alternated.

[0066] In the first mode, a regeneration action for the first adsorption heat exchanger
(56) and an adsorption action 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 while 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
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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 whil e outdoor air haviz@ rel eased heat to
refrigerant in the outdoor heat exchanger (54) is
di scharged to 15 the outside atnosphere. [0065]
heaDexdHaggérn§7hamd thiefduedxtor hrathexabanggr (e imthipyden i isneked into and
node in which the first adsorption heat exchanger
thefi b6psetedds the campesde 3Br and t he second adsorption
heat exchanger (57) serves as an evaporator and a
[0062) oMlirimpdhe first witidehas shewada dhighrads thefirstogir supplit damper (33) and
exchanger (57) serves as a condenser and the first
theagsand txlmusthéatparx@hnaeopdnsd jand Abe Sustvethans damper (34) and the
evaporator are repeatedly alternated. [0066] In the
secbind sir supply, demperg@Fd s iclosedadnitha firsk adseeptionrkeat exchanger (36),
adsor pti on heat exchanger (5639, and an adsor ption . )
mogsttre andgsorbet o é@mdﬁorg@mdlemeﬂ i refaigerank anhihg dpsqriged) moisture is
concurrently take place. During the first node, as
apidicdvin the afti Jbe goapAir humidified byidhe dust-adsgrrgen deptogxchanger (56)
val ve (52) is set to the second position, Under thgs,e .
flowe rehine it Brst specei (@b rough thenBrsyai spppsh dapeR £33) and into the air
conpressor (50) condenses whil e, passjng throyugh the
supphyipaseagsc3s) @@‘Llﬁ aptgeed (ygyehihg ain wePky ‘i‘@f“n&&g%)rtﬁtt{‘]%wom' In the
heat exchanger (56) in this order,, is reduced in bed by th
secgréssotny e CHUVBEST (Ylor BOBIE Patisi AT AF\is qdsasbed by the

s e e RS S b hobes AR PR, fine e

adé%gggé@“@o{h%ggﬁé%ﬁ@g@%g%%& (f}%gé’?jt Ha%?ﬁefqpél 3dsgrption heat
first gpde, as shown in Fi 7 the first ai

excihits B BB ShE R b b S s Bk 26

d d the fi h t d 3 . 5
an €l s Shruct Bfiptey GRnparer biUed Be bripdaoB{tas) At issgparecd to
thad(ssor%)ti on heeat exchanger (56), noisture is desorbed
FPEHIT HPOSHET bent heated by refrigerant and the

o5 R il i OB gl SO e
(sé'a%}ﬁ’sa Ifer gﬂyrz&f%g Y Bg)x‘? tfor?ﬂ@%c?coﬁ? ]azisor‘bﬁéﬁHéﬂ? S &ﬁméétr (§t7) &ddcurrently
uppl'y 5arrper (a§ and 1nto the atr supply passage

o LSO AT g DS vy
Valglg C(?@nges(et {o2the firfioiitinCUnber! Bse” QRRMRIE, refri @R dRRHarged from
the compressor (50) condenses while passing through the indoor heat exchanger (55) and
the second adsorption heat exchanger (57) in this order, is reduced in pressure by the
motor-operated expansion valve (33), evaporates while passing through the first adsorption
heat exchanger (56) and the outdoor heat exchanger (54) in this order, is sucked into and
then compressed by the compressor (50).

[0069] During the second mode, as shown in Figure 8, 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),
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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 roomair dried by the second
adsorption heat exchanger (&) flows fromthe second
space (22), through the second exhaust danper (36)
and into the exhaust passage (24), passes through the

moBthairstheduot fi2f5)adaorted by dheswsarkgadtq dehumidifihthegoowmi ajeand the
at nosphere. [0068] In the second node, an adsorption

heatiof adsnrption prévuced detingithe adgtrpioon héakenéwdhar@egera(ls @}e room air
and a regeneration action for the second adsorption

driddelzyt thexfisaadperptios Heacombangee (56)yflowakemptha disst aed ), through
t he second node, as shown in Figure 4(B), the second

the Fiosirexhaust dehpart(34) andantpeth¢ Eausispassage ()t passes thegugh the exhaust
position. Under these conditions, refrigerant

ducti(3Bhandyésl discharead te ke obispleeatwspliesn) Incﬁﬁd%q@%@s aolmrpf@n heat

assi ng through the indoor heat exchan é

exchireges d8Bn dncistyrs: ist desprbed frore b adspspent 81?)"[3 bt Fﬁfageram and the
order, is reduced in pressure by the notor-operated

deserbed mapisivrey a8 ¢Rpl{eg3tp, fl-%évra@@r & eihwqr% %a&%lpﬁﬁ figd, bty second
the first adsorption heat exchanger (56) and t

wisomin eskshunses 3R Sas SE3Ad SpherRR2 ) g tgsecond a

nto and _then conpressed hy the co ressor g’l
suppbo@yp%dﬁﬁh@nc{ g0 éléec@ﬁ&uml&é?assageé vithd; 18 TS 51??‘1 th%sough the air
the first aust danper (34) and the second air
supgly ey ingd ﬁg@?t {8®PThr e opened and the first air supply

nper, 33) econd exhaust danper (36) are
[00% sé@feFﬁotf%g“dqqdf@?n dsorption heat exchanger (56),

ads IE%:‘H%S(%B{ %g g;et%kiéorpg%ﬁ%ﬁ? %g%‘ﬁgke ﬁg}ﬁre gfsposed as
w5 S PSS PR b AT s
air 5 SOQBQ Dy PERhgTrar %ugrhit§6%id AR R OR hhifie E§ (55157 o other
o B R S, S RERET LTI 4, o v

tec]?égl?es B{?teﬁ)e tadéo@bfng qlgjec' ﬁfo?%grgaiﬂstﬂé Rl &{' af] %@g(gbﬁﬁ CTR Qe?i'hnnates the

re i romthe adsorbent heated

[
nee@{o etIl !F Wﬁ%ﬁ@ﬁ%%gmﬁ?%&ﬁg mﬁrglle?%gf {l E:EHSE g g%r%the dew
X I f t n
Olgg ;dgg Qf( 2 %h r@?ﬁ?]g S g%p ﬁ%ﬁglé(ggﬁ%ﬂ(gll ?‘05% u E Sﬂﬁb Ehgrnplé‘ggﬂ( g‘ée)lporatlon

texr?)@gauhr@tlé)sett Bethalalr RUARIM RasgRge (23) and is returned
hrough the air

[0071] Therefore, according to the present embodiment, the refrigerant evaporation
temperature in the refrigeration cycle can be set higher than conventionally done in
dehumidifying air, which reduces the difference between high and low pressures in the
refrigeration cycle. As a result, the power consumption of the compressor (S0) can be
reduced, thereby improving the COP of the refrigeration cycle.

[0072] Further, in the present embodiment, 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



10

15

20

25

10 supply opening (26) to the room [0070] - Effects
of Enbodinent 1 In the present enbodi nent, the
adsor pti on heat exchangers (56, 57) are di sposed as
utilization side heat excharggers in the refrigerant
circuit (40) and the absolute humdity of air is
controll ed by passing the air through the adsorption
disdh@flineRehangerisg p&sed hipughl anyodrieeof the adwortion hdae exthangers (56,
is dehumi dified not by condensing noisture in the air
57)aged Onlyhavk s dsmgth éreighite pass bwouply ttedsambially Thie, a relatively short
noi sture in the air on an adsorbent. This elimnates
duct b beneed at thessshaiidhdugt€2¥)i ger ant evapor ati on
tenperature in the refrigeration cycle below the dew
[0073)i nFunheraiore, am thegpredeneem bodimeat airiedhfust froinghe exogmisi darried out
the refrigerant evaporation tenperature is set at the
by thicraiceondjiminirig systehi. Jherefor2if [adGsnpply thehefapme takes place by natural
according to the present enbodi ment, the refrigerant
supplyayeatiktion e so-ealled tlatdicless ventilaion efn bfgiemzl@m@me%y cle
can be set higher than conventionally done in
[00@4)h uriMbdifieatigndi of Enplbidomentdduces the di fference
bet ween hi gh and | ow pressures in the refrigeration
cyc e, deperibedraboye.tin thépresentesmbodinentproosnaisfis iiwduced into both
conpressor (50) can be_ reduced, thereby inproving the
the 6oy adsorptien heat exehangeri(8¢) angdthesecond pdromiontgat gxehangen (37) (see
_the present enbodinent, the jndoor unit (11) is
Figesnt )} dhwiag the dshwaidification speling gpraationy theair fhayng passed through
adsor ption_heat exchanger 6(56%7 and the second .
onezef<tbe pescsptioneheat exshangsiy 670, Gy Ferying 3328 5yaRyaion i shpplied to the
i ndoor unit. (11). Therefore exhaust duc

, 25) .f .
rooelfzwaﬂ% m@gﬂirghw& st oD o DSBS it BGUTHeRlY Tofcharged 1
ti heat h 56, ,..57) d | .
the %ﬁ@t e;;%@ﬁi};?ﬂ@ Eg‘g?}?%%éié %I%Eé]g?ﬂ@?;@g%%f\%:jogp%atmm the
. Thus, | vely s uct. S )
o A oe ot et iR iy B TRREH &5 DA apvine o o
nmbodi ment? ci%r )exr?[aust % rﬂgm.t Ele i;loognsie?ﬂ&g& rhi élrgi(a;tr: serving as
co ewlr ﬁ%ﬁ’ﬁf? . ?‘Hai?ﬁl’gkﬁ’f’vﬂa li/%’f Ay i‘ﬁ;ﬁ 8 Ior 2aE I ar
su . S atural su
an ?/veaﬁ_g{“%/%{tl? 8’ﬁ?ha§gegdgtpc ff?ue%ldgﬁﬁoggg%g'ss venti | at !Ogn_}/can
[00?3] ! yl ceo%%tgga% sacg\% f'rl F}'g,lf'}%)ﬁ,le ;&Sﬁ‘ggilr %hyé%%n&%ﬁﬁ%’ 1% bne of the

deéscri ove, sen I'ment, room

ﬁrs?ia(ﬁsoiraioinnltleragpgg&%ﬂgér%&@) ROt fhe second adsorption heat exchanger (57) while

outdoor air may be introduced into the other. In this modification, duri.ng the
dehumidification cooling operation, 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 other hand, during the humidification heating operation, the
outdoor air having passed through one of the two adsorption heat exchangers (56, 57)
serving as a condenser is supplied 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 dification cooling operation, the
air having passed through ong3dof the adsorption heat
exchangers (56, 57) serving as an evaporator is
supplied to the roomwhile the air having passed
t hr augle préeenotibodigeny ithgindsomudo (kg msar bé sonfigaoddaasgietiows. A
to the outside atnosphere. On the other hand, during
destdyionustieh hemttb oire indadrivng (bpeinahis amdifidationai r havi ng
passed through one of the adsorption heat exchangers
[007H6, As7shosmrivi Riguraslfa thebindomdenis €11 )iis psoyiidi withtap itfleor casing
roomwhile the air having passed through the other
(20% éoriedginahe shapeeviap bargsaape itoxdiThe partggothe anddoee casing i(3@ which
at nosphere. [0075] By contrast, as shown in Figure 9,
exteriofica thentey tbéhd fontdberceis ifoimedone esmtinheus duiryesk surface, almost
adsor pti on heat exchanger (56) and the second
all eftisloich forors armatiorespsmanyy@7). (57) while outdoor air may
be introduced into the other. In this nodification,
[00@8]r i e titrer 2paagedfuithe didoor easingn (28 i ﬂlﬁgiedp@mafwrﬁr@ndthﬁék spaces.
outdoor air having passed through one of the t
Theafiont gnacein ltesindegt hasinge ) (costairg7the gedapr rbgata@(@ﬁnger (55). The
evaporator is supplied to the roomwhile the roomair
indpepieagershergsa (3 oeRpesd ob e Pase iTiFyara A ges e e curved
is discharged to the _outside atnpsphere. On the other
frontshefacegefrthe ndopecasing @0k Fugbrotherieot SpRge spaiains itemindperdfan (31)
outdoor air having passed through gne of the two
an W‘HPF%% \Mélafhee%twaﬁlg’éwm(lséZ%G?fO%t@éfr\ﬁUH@YﬁSS&ge (23).

OB Sk S o BT 8 2L o
The[e }(\gug\f%o;)g;t%bﬁllgﬁslpqdc ;(‘:)il;]ar gggée%%g{ﬂuﬁéﬁ]%edgxhgégﬁﬁ ?ﬁqzo the exhaust
ancl (FF BRrcty e T AroRbod e I BPFONT o JRY BAcHspage f further
ikt s T P g s oo
o RO 8 B ) TR S et e
spaf fnlg Rt Rl RD ‘i’sstfard‘s’é“ EOE kR x&g tgxggsfsﬁ,g hitd p:?efs%?{.nd Space (22)

In a con nuou CUTVG S

ol BT By BRI 47 AP P ot
(56?&9{1 B%%C&Rlaﬁﬁﬁrptlon heat exchanger (57) are placed in a posture inclining from
the back toward the front of the indoor casing (20).

[0080] The indoor casing (20) is provided with two swing-type switching dampers (37,
38). Specifically, the two switching 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 the 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 indoor heat exchanger
(55) is conmposed of two parts, which are arranged
along the curved 10 front su4ace of the indoor casing
(20). Further, the front space contains the indoor fan
(31) and communicates with the air supply opening

(38] 2@)tchen Hetwdent hfirsaipbsiton (d yosiiss ggevn(a3he solidO#O]n Fipare 10) in
back space in the 1ndoor casing (20) is divided into

whidh ey seatnd bpee (2 abisnunichis widweéke afrasupplgfpasdage (280 land is shut off
space i s connected through the exhaust fan (32) to the

fro@xthaerdtaustacdagé 259) and @ Bedomdtpoeition (= pabiticat siosplie the dafhed line in
upper part of the back space is further 15 divided

Figiret 19) e fvhichrtbe sdcghd sppae (22) cdmaumigles veticthe ekbausapdssage (24) and
when viewed fromthe back of the indoor casing (20)

is shatroff frofi the hirsppde pd@dge @30 a second space (22),
respectively. The first space (21) contains the first

[008t]s orAst deseriheditabexs; hdunger the56)st mbdd eftthe @humm:lﬁsaimecodmg
(22) contains the second adsprPtl on heat exchanger

opefBion. arkhéhef seoond adedsr pf ithen hhavidifieationalmgting opsBifioanthe room air
t he second adsorption heat exchanger (57) are placed

haviimg paspesktheeughithe first adgprpticonheap gxahhrgan 430 is disahargecht the outside
front of the indoor casing (20). [0080] The indoor

atmespheng whily the repwyRidebavipg fpassed Swpugi l}ﬂpée“s(wrjt é#ﬁcmtmn heat
danpers (37, 38 Specifically, the two switch

exchangse(87) sret@@ad) tr &e gppmn Puging ithe tipig. & e mqfﬁ‘ér \mllé §H1) of this
sw tchi ng danper (37) svmtches between a fir

moé'(f@?‘ﬂ‘i’rbr?s(%loﬂ’@smt igntes b vihe st %Yéltcélﬂ%%npqu (ﬁ%) isyset to the first

gure 10) in which the first space 1) co ni ca
posasf%artdhtée awoné@p\mcbmgﬁg@@é( Iy o ﬁmep@ tig e room ai

Dy PESEH, SRR e B VR eFgs<in 3“85&5“' "hipeh e fis
Spas&@ahgﬁt%etbééi%@ Foigee i) PESER IO PEHEHERE 35 and i then
sl wp&szg@egm@%%f é&@%rg:m At v e
adsg@?@ﬁc}wsb afl%f‘z) CTb G Bbel 1‘:9%% ooy Baf b e i suoply
BB R %ﬁ&faw;%f’ G5 BL AR
35 el 5 B0 e ron
ol b R B0 A by PR s
the SR EUAs Giptibl A4 QL [96) is returned to the room while the room air having
passed through the second adsorption heat exchanger (57) is discharged to the outside
atmosphere. During the time, in the indoor unit (11) of this modification, as shown in
Figure 12, the first switching damper (37) is set to the second position and the second
switching damper (38) is set to the first position. The room air having passed through the
first adsorption heat exchanger (56) flows through the first space (21) into the air supply
passage (23) and is then supplied through the air supply opening (26) to the room. The

room air having passed through 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 exchanger (56) is discharged
to the outside atnosphere wwgle the roomair having
passed through the second adsorption heat 10 exchanger
(57) is returned to the room During the tine, in the
theisBeta@rspeicy 220 k) tief exHaus pasmge (2Hapasees thasughhbavextaust duct (25)
Figure 11, the first switching danper (37) is set to
and i6 ¢hehi distharged $o the @ntsidechtinbephgacond swi t chi ng danper
(38) is set to the second position. The roomair
[00B3)i regEpdmdaterit Rroftighinvlgidni>rst  adsor ption heat
exchanger (56) flows through the first space (21)
i nt Enibudiraethast thpgeseneiny2djon paksaibetl hToagh théieir conditioning
exhaust duct (25) and is then 15 discharged to the
systemt 100 eof dimisidinentel isTounfigoosth @i a sdpavdte typeasisiell indndesgin indoor
the second adsorption heat exchanger (57) flows
unit l{i bugid taheowdeandnis g2y the 2ir icnoditivimeg aiystesu m;ﬁ)yof the present
passage (23) and is then supplied through the air
embeimeyt spenfiggred 26 pn tintegiabtype amwHid 08P Fompenents are contained in a
during the second node of the dehum dification cooling
singlp emaan it casil (0heA flescaptiomigeivdn heretotheriidiconditieniog system (19)
heating operation, the roomair having passed through
of the presentfeinbodinaent onlytin diffarenttointe fremgbst of Smybodiment 1.
returned to the roomwhile the roomair havin assed
[0084) ouigh shewen sac BimradSortpe i B deagditioBlagh By (3 g)ofu the present
di scharged to the outsi de at nposphere. During th
embodieny i§ dlﬁwspchab&he fi¢ f (amlda?g Mhsa%awse@afi. C&ane%%d to the
shown in gure 12, the first switchin l
rOOfISSR8Ee "ﬂicbth? outdogE ae HBeugh Gistsahhe i éogfg%mag System (10) contains

tchi ng danper (38) . is set to the st p i on,
awhle T BEFRt B %lrbtagg@w \:‘IHF EATE ol diSepshi e Bfic. Therefore,

the G0 “bc%?cu? T8 B BRI gppdim gﬁ?@&@fw@%@ Ak tﬁgfmﬁding
T - 0 N SN e
insBRE oL Tl RS Rl O %eﬁt (S R bk e %gﬁﬁt P41 Side heat

ex g&g@eﬁZS@ %ocf %)ots?]cg mg?ef'ag nd%or ?} @excﬁ%%gr{;sﬁst) rb%r]_:.mbodlme:nt 1.
The e)ﬁ{m&ds' eat é %degr&\égﬁﬁutgg ﬁﬁa-s%kﬁ%%de%}e% egcﬂgnger and the

present I nvent the

air § ?%/Exhé’ﬂé %xctﬁm é/rs(ts }l?tlltegf vﬁi@ TSy té)&hm%eé.oor

gur e epa ype es an |
[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 provided 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 type in which all conponents
are contained in a single nn unit casing (60). A
description is given here to the air conditioning
system (10) of the present enbodinent only in
refadérfckete Figwpoi 1t s Nigla) tkél’, Ghpferbadindntved’. ud@ [ir00B= [following
As shown in Figure 13, the air conditioning system :
destronodl] indécapy @seidtione mhedithesit cosdidospg sederh {1@)hie viewed from
attic of a building such as a house and connected to
theffitomt. r oom space and the outdoor space through ducts.
The air conditioning system (10) contains a whole
[00BE] r IThe mardonditioningtsy§tdR)(10nintlodeswmflat roaintungtassing (§BOOR the form
di sposed in the attic. Therefore, the refrigerant
of eirectanguldrdfiraltelepipel. piheskont ewfodofishe magn wing| ¢aging (60) bas an
di sposed in the building. 15 [0085] In the refrigerant
exhailstoapiening4@%) open atxh pasitios ithksedfetaward disanghtrends®)d ars air supply
di sposed instead of the outdoor heat exchanger {@24) .
openingH§Bd dpereatta positindt thareaf foveup pheylefiand. Bbgbac pgéthe main
(59) is disposed instead of the indoor heat exchanger
unif B)ngof60Ehroa prtdeoriair supten eRefNG {629 apen pba podlien Hisiraf toward
(58) constitutes a heat-source side heat exchanger and
thetright end ands am dpox pig suetoatonsRiaB {AbkPPensY 2 RASHION; tBereakiogard the
utilization side heat exchanger. 20 [0086] The exhaust
leftgnde heat exchanger (58) and the air supply side heat

(0080} 33&%?@28%;@%@%%3&%&}1@ SOR 38 Tkt ol et G back spaces.
g ipe" A Hne A0 URE AE oS A b Ber sHOPRD i 0 e spaces
Ouf e Watho G RS S0 APREHITRES o L U GORUS GPRD, (64) and
congiiy Ry ernrdRs (5. ton PEREEAR s rbud s RER R gy opening
o 5o o O oo

th i S deSC{i.bedt \%)th 26 reference to Figure 14. "R ght",
eaplrigpiant Cifelil (™). and "1 ower” used in the fol | ow ng
bt L i ndi : o . _
OGECERER s AL 6L oBLLEPLEIS5E Sk, s o o
0 . I Yy .
spa{c?saﬁﬁ}tmc}@r}?la }#}%ceggglg'nﬂ h?@%ﬁ@ isﬁé’ct%hlg 'ﬁl%ﬂ}%‘) dib Tl YAGSugber and lower

spaces. The upper space constitutes an upper right passage (65) and the lower space
constitutes a lower 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 thereof toward the right end
and an air supply opening (B8) open at a position
thereof toward the |eft end. The back surface of the
main  unit casing (60) has an outdoor air suction
[008pENiONG ¢f6RE sppess iato svhidsihei maektdpeceaf theommind unit lvasing (60) is
right end and an i ndoor air suction opening (61) open
vertitally diokled; the ntiidle spdcetinfuather divided 1tol fexint- addack-0018gpaces. Out
The i nner space of the main unit casing (60) is
of thievratetdl andhback-side spansl ida okhigp theasiddleThmct iodividsdathe back-side
in the main unit casing (60) is further vertically
spadé ebukethsitht dirstrideaptpaded. exclougen{S6) raed shefrost-sidé epace contains
ri ght-hand space comuni cates with the exhaust opening
the(s8d9ndaartborpsimnt heiah exangex (& Tk £rst( adbprptioh depledxchivgrd (56) and
space communi cates with the air supply opening 15 (63?
thegaehnsioadisaiption énnatanxph@gpp{%?) fierplaced)subsianttably ipdadwrigontal position
space contains conpressor (50) of the refrigerant
S0 @ﬁtpd@ntzm(tz,l@y dwg@cibo]spapn@n which thyygee comainpd main unit
casin is also vertically divided into three . .
{0092k eEgch clitwofivides p&wc\é@ch veracallygtividg dbribagk spece; ig the main unit
further divided into upper and | ower spaces. The
cas{gy&p) spmed %wsthuf@tm@sofﬁﬂmnwémr?%}ht passage (65)
and the | ower space 20 constltu} es.,a | ower g )
[0083k s e vy ‘papbaintrst g itidpie plaf gwroa&?glaﬁé (aeﬁsst atpger right
the | ower right pass (66) nuni cates with th
derpRrg) g 4 SesTiBd RBPET S AHEPYTGT) | ROREHA 58¢h Oberiand the lower

o g a&ﬁlg?ﬁg?ldeh%ﬁ%é'%ﬁﬁbwag}# cher'PB tanf i gecopd dwer rieht
darhﬁﬁafe&%iﬂﬁ%@oe Yl ded hote uaper, a0 Loner SpRcaSnd ) i tumed
opg)¢ Sore S PRI, égﬁgc?gilﬁﬁré% a8k ps) oBREF AHe e i
sy ] e PR RG 18 e RUTMBLS BES A Dol 39108 ned open,
e USRI 3y’ BsP DR é&&,e%?\‘%le% B ol MeaRIBAGE e seoond

ad%P}ﬁPoZ;eﬁ(fgt %%Zlaﬁ?eb g?ﬁng{)haeg gﬁ% fgg i @?&%ﬁ Bfi%(/rﬁ%ptr é%’)l i Yurned open, the
lov%e[}q ht ng%g%% gé%g'c%}n%lﬁ%&e\ﬁnt HE ag% SR B 'thcaﬂlqst adsorption

ces into espacels

hed le¥bitfider {985, RREK UR! SlRond lower right damper (75) is turned open, the lower
right passage (66) communicates 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 damper (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
adsor pti on heat exchanger (57). The first adsorption
heat exchanger (56) and theggecond adsorption heat
exchanger (57) are placed substantially in a
hori zontal position so as to horizontally divide the
passfRC & 7) rcontthedicdtbe it thecsmatailoated pBOR2theEsecbndfadsosption heat
di vider plates which vertically divide the back space
exchangeh € 5MRi Whenmithe festsiongr (60 )dainpep(T8)i dethrmwidt bpehouhe lower left
on-of f danpers (72-79). 10 [0093] The upper part of
passée (68)htordinuhidetes piviah ethe ssppcoochest] wietolw dhd ifirstt adgppption heat
right danper (72) and a second upper right danper
exchder j (A6} dFbaethet sEcemt fovarr Heft damgbet K29)liowamed paen, the lower left
thereof is provided with a first |ower right danper
pastaizt) (68) ccommenicaies Mothether srght lockéavbbelop78ie jagrncdipdsmpiion heat
to each other. Wen the first upper right danper (72)
exchgngen(®Bd open, the upper right passage (65)
communi cates with the space | ocated above the first 15
[00885 or-SincoationekBehaxwiianger (56) . Wen the second upper
right danper (73) is turned open, the upper rig
pas Jdge ar6 Syndiveningi wvsteas (WD) roft e sns@ﬁs |eé@?a)@éaelab§9ré0nns a
the second adsorption heat exchanger (57). Wen the
defpunpidifichignpepooling lepergtiom and ¢ framidilicatign hé%flrtgpfaoﬁraﬁpﬁ-e
| ower_ri ght passa e (66_} communi cates with the sp
(0096 Wherb Heotie SWRDIY iff Wcradr the ieshaush &a (’@Qdﬂathi;é%f “Conditioning
5556) When the second | ower right danper, IS
system {bQ) wserperaterh TopMedir Al9ws; igig ﬂk?a%’é‘ﬁ@rem(é&f“m opening (61) and

communi cates with the space.l ocat ed ow th econ
uIgadoNp oD ISae CHLIRE A SICHEY prerTitR o). G oh SierophAl having
of the |eft divjder. plate.is ov1de with a.first
Mo} O 1tBF E1 oGBS o PE (1AL SRR U B oNarfsly passage

(8 b ST P B 4 Dk B e UL PR e oo s
haligs )é‘SE"ﬁg esl?tﬂiﬁe SWhen thsr sp URB LR E =GR %Slgwer right
passBsnd Al BB R i Frd RS e R P3O BeE L“)f. ‘st
[O@Qf ehmm(ﬁl?]?g}} &%Ffﬁl?gégdag&@) When t he second upper

open, the upper left 28

? ﬁ:slélggsg g & dsor ot on hg%he\’\ﬂé %@%&%@C@_yﬁﬁqg%ﬁ&qtﬁlﬁ%\/@escnbed
mtﬁirgit%fencgwlghﬁgtls%ﬂﬁﬁﬁf (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
side 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 danmper (79) is turned open, the
| ower left 5 passage (68) coRfunicates with the space
| ocat ed bel ow the second adsorption heat exchanger
(57). [0095] - Qperational Behavior The air
passenthirbughnibe g:xbyest € (710)andfis then dischmeget thrrwghithe rxhaust opening
performs a dehumdification cooling operation and a
(64) wariti dutsidd atoiosptead.i ng operation. 10 [0096] Wen the
air supply fan (70) and the exhaust fan (71) in the
[0090F daumthiet,iipnhegpfrigyratteninc(it @J0)an dirstppods mdwhxcbdhq ﬁrsrt adsorption
flows into the indoor air suction opening (61)
heasexdlemzen{S6) Strvesas atondenser gunt doosecand aémpmcunh@pemhagger (57)
(62). Part of the roomair having flowed into the
seriverdasoam @viapostortanda sopedi mede( i@ pyhiths therrependlasiserrptian eatpachanger
| ower | eft passage 68) and the rest is introduced
(5Nnteoveshes appedersef andabs figy deviptiopdraat gkchangero(iby geFves as an
air 15 having flowed into the outdoor air suction
evapeeatprare (Gepteilly dligmatadu hig pot és alsrethe some af jngimbodiment 1.
assage (66) and the rest is introduced into the
[0 %htDmegsthg dirgtasyde, poebayn 4p&rawe dbf ﬂl@éirﬁfowr@wghﬁaamper (72)
operati on> The system s behavi or during
andy e secand looeer right dawpergSh a@rqﬂen%fh ands ﬂ@e@réfr |oesg righf damper (74)

reference to Figures 15 and 16. l%Oogﬁ] Th be a or
ang theysseotdanpetEehfiamper ¢ ﬁre(%)eddﬂw ﬁérst ower leit damper (78)

dehum di fication coolin operatio s_.the sa

andERHSORFSAhPPET (SSLdTRReG 7 D 235 OPessd anflithe,firs) Uppes 16 amper (76) and
thesgesy év%%ﬁ%c%n&é?b@gﬁﬁsﬁaseteﬂﬁdiﬁ?&“séné' the arr

(0350 sy BP0 5 B iBB AR RV TRGUPFE S TAEs R foysloueh the
firy el iR Gt e °%h§%gb2’?°% B EPn b ehfpeer 0
ot F2 BN b 0 AL SO PSR p ecr
ol TR U Qb R A RRERE Rl rom e
o5 B s AL R 4o i T
m&lgﬁree&gggl%i%& H3REAL Bst 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) and is then discharged through the exhaust opening (64) to the
outside atmosphere.

[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 adsd®0 pti on heat exchanger
(57) 5 serves as an evaporator and a second node in
whi ch the second adsorption heat exchanger (57) serves
secoid adwoptiensert eactdnpére(S7) flotvsatmomghttho sechaduppaclefindparper (77)
(56) serves as an evaporator are repeatedly
int@ibieaippai left. paddaigs (60)] pessésshaiugb thensr spply fan (V#) and is then returned
Enbodi nent 1. [0100] During the first node, as shown
thréughfhe st eufiiy opéreng {633 to thppermyr i ght danper (72) and
the second | ower right danmper (75) are ofpened and the
[0103) sDuriopehe secgit moderpesh¢wd in Figuenth, theefist boved righpdamper (74)
ri ght danper (73) are closed. Further, the first |ower
and e tsedantipeppet Tight dampbrt(F3) sre cpenedgsethe Ifeﬁtummrpeht damper (72)
(77) are opened and the first upper |left danper (76)
andathel se¢ond lgweronght domper (78) ereciderperFurthes, the Brst ppss ft damper (76)
[0101] The roomair having flowed into the | ower |eft
anqodnseagmd(lawyr feftodesnpeh f B g epeaed fand ghe figtlower daft dalnper (78) and
;%‘fq into the space below the first adsorption
themeqtnde;p@ falampsp)77) as desddpasses through the first
adsor pti on heat exchanger (56) fromthe bottaomtoward
[010Ak Tgp T?‘Prér%ha‘”lll& flowed fiptosthe derser It Rassage 468) Hows through the
exchanger (56), isture is desorbed fromthe
secand dvarleft ﬁéeperd(’m inte kg gpara RElONHAC SERONH @depTBlien heat exchanger

(TheudpBoes W RPRL MRS JEF e 7D Ry Pottom toward
oSS eS0T T AL A OO L 1045 LSS L e o
o DRl A Gl A <
ot g o BlbE R R E B A8, Gyt REfe e room
o SR S50 W e
et e

hereo cond adsor ption heat exchanger (57),
(64%0{1}% uts}&gat%"ﬁg Foom air is adsorbed by the adsor bent

[ofogl)g%ugﬁu{ﬂdgoyaﬁ h@ﬁgﬁg&gg T fbgr A pagéaggg rfm“itzs;tgrough the

uce Icatio ISt

firdt %\%rg[’?élﬁ'atampgp@ﬁ BRE R gpagcejﬂél%qhé inRg a@é’orbtlﬂ@n ﬁ&t 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 the air supply fan (70)
and is then returned througkithe air supply opening
(63) to the room [0103] During the second node, as
shown in Figure 16, the first |lower right danper (74) )
5 afthe tdystemes belthvigypauring Giathuhadifieati@y Byatimgeopspasivadis described
and the first upper right danper (72) and the second
with oeterence ghitigaasp@and ¥8) are cl osed. Further, the first
upper |eft danper (76) and the second |lower left )
[018Zhp&he (bEBaviar ef dpeneftigemut tinait (403 tduripgethe |hantidifigatey heating
(78) and the second upper left danper (77) are .
operhtosed. th 6404 s ThEnrtedmeritl (e Fieyrd #beeacifinelly. tindhe refrigerant
| oner | eft passage (68) flows through the 10 second )
cirduitidP), Ite¢ air dapmie side 183t ¢xehangeh 5% peves pet eondenger aad ghgiexhaust
~adsorption heat exchanger (57) and passes through the
side deetnekchargsr §58)overvrsaas ex eYRRALEIT- (IH7 ropma hadng dlopes into the
toward the top thereof. In the second adsorption heat
uppex deftnegeree( 7) 1s hpsiedtwirile passins dyppettthe raéfrﬁUPPE/eSIde heat exchanger
adsorbent heated by refrigerant and the desorbed .
(5%ropassas drqughhe airedrply fapd78) pnd ihen refumed throygh dhe sl supply
fromthe second adsorption heat xch(?nrﬁer (57), . 6
opanirget6de fo tietraomn she pgparBnaving figwed e Bisgiprehieht passage (65)

second upper, ri ght danper, (73) into the upper.right '
relPAS e 1o GeiiecTaph e HantinR GHOLHb UEHRaLT Hokhest Dchmger (59)

is then_discharged t ugh .t he exhaust eni 4 .
passes threned s icyRauy g%ﬂsﬁﬁﬂgd if gfﬁs%is e e g kbt opening

aving flowed into the | ower right passage (66) flows
(645F1‘?B’83Wt5l“??eamf3§ t1 ower right gan‘pgr (72) i(ntzj t he

bel he fi d ' h .ch .
01381 R forc o e HESH PAbe¥ 588 GingE GaPHE ine AR adsorpion
6) f the, bott t
hed F5ORBER (87 el 0t POReRgh BT AR Mg R AEbGRneer (57
in th ir . . :
sttt PR apd § SPERARR i LB 3 JRRpl P o exchanger

(57? gs%g\%g ea% Q %%h@%s&h nd QI?J' lﬁ%& g%dégfpgﬁ# ICH(;égf g))c/cthtﬁégé} ; ({3?5% :sgﬁfes as an

rigerant. e roomalr

ev %?é?&pafrlé ?E{begtg% gﬁé%@@%&g?ﬁiskﬁﬁ (iesf zlzl%e SAhOHOR Edibodimest 1.

pper i nt 5 upper left passage

, Lk f i .
[oltﬁlgz) Du‘?ﬁ%ﬁﬁg gﬁ&frﬁ&&b ab E{%‘%@M stRpl Y71 @R fedtQbwap ﬁ&!)ltsctiaénp r (74)

n ret t hrough e alr supply opening (6

and (R OB uffdt Mehe ShHPaAr8) sRldRAeSRE IR FirMP&IRE rightdamper (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 system s behavior during the humdification
heating operation is described wth reference to
Figures 17 and 18. [01071 The behavi or of the
refrigerant circuit (40) dur3zg the humdification
heating operation is the sane as in Enbodi ment 1 (see
Figure 4). Specifically, in the refrigerant. 5 circuit
durfgDihe adserption supey byi the refiagerantc Ahagepm( 8y)drigd brdhe second
as a condenser and the exhaust side heat exchanger
adspgaiondeat/exshangen (5B kgyer thraneh thiheecpad ﬁpﬁﬂrrﬂghadmﬁger (73) into the
flowed into the upper |eft passage (67) _is heat
uppehi ight (passegn g 68 h risasss thmﬂghutg e suxpsy fap dénand ks en discharged
exchanger (59), passes through the air supply fan

thrcelm)thwdla.ugt Ctméwgr(é‘!)dp H@doqtﬁ%@ﬁgwswée air supply
ening (63) to the room _The outdoor air ha
[014 Ebw”ér he pridgor e happg flopeginto B’&slg‘éfﬁ%“% Ppsspge X@ﬁ Jiguisdhrough the

heat to refrlgerant whil e as rough the exhaust
firs loyeer et damprdddemq §8=)S,Pac audhg ﬁ%a gt hsehexsdanger (56)

REA 5@3&@3@2&&%&%2@&3& R ——
s e s D LSl o s w#swgefs' e om
oot B SHPEEIR D DY LT SRR ST 58 e o
BT NI
oA B SERIERSRG EPOh A s sops i 0 i
o oIS S TRy s ), Cori o e

38R g0 B A B P Dl St
cﬁ Qoﬁd“ ??% g&ﬂ%@r(ﬁ &f@topgﬁélp %ngrs%%gP Ei%ﬁ@&’amper (74)
cfﬁl%%g nd?}tﬁﬁé a?@gsr’@/%%gx%%)%s%& eﬁ&&%ﬁ% ﬁf&@l&&k‘% 1éﬁ Bshper (78)

ower e second upper | ef

anc%j omgonlcdntﬁge@ eft &in%?@ﬂ 104 40hedRRd Msﬁhﬁpéi‘@éﬂ Bﬁnper (76) and

e | ower eft passage (68) flows throug

thel BEondIEGONK ! dAWRkr {70) hreddsgegr (79) into the space
bel ow t he secon adsor pti on heat exchanger 25 (57)

[01aRf N%E S6SmtdF RaR: Kloded QRLNGe A8w e RE SH3sdp@a®68) flows through the
exchanger (57) fron1the bottom toward the top thereof.

first WO\:réﬁeleﬁQﬁﬁ{p@ r €789 Qfifet the Rpdte el eeafge bdsobption Ioat sxdhasger (56)
ancll gassesethrro?lzqunt}?; frirslt :dsorption 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 atmosphere.

[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 refrigerant. The roomair
dried by the second adsorpt3®n heat exchanger (57)
flows through the second upper right danper (73) into
the upper right passage (65), passes through the
secexchwet riganddnifier (Z8dniosthe bpve delboohtie geedndtadswptien héae exchanger
exhaust opening (64) to the outside atnosphere. 5
(57) enidifdssdaramgh donsecand adsaxtiog heatowekenigat ¢ 7) frem babpitom toward
ri ght passage (66) flows through the first |ower
thertoy theretnrethe(seddnd adsorption hepacwhiegeo WS Dhamofisturstis desorbed from
adsor pti on heat exchanger (56) and passes through the .
thefadsabertdsategt byorefiigaant ewd Hha desorfedanoistusgris awlisd e din room air.
toward the top thereof In the first adsorption heat
The revimaag drn(ididied hyohe seqond iadsaipéer bead ekehangem@7) flows through the
adsorbent heated by refrigerant and the desorbed )
secand sippereleftsdapgpiri (é’é) o tthe ugper, lefthpassags rOTD nasses through the air
hum dified by the first adsorption heat exchan%er (56)
suppliofas (Thrandgh then setpined thropglethe pistsupply oppripg (629 Yo therrgom.
t he upper |eft passa%e (67), passes through the air
U"éﬁbpf%ﬂ?ﬂﬁo(f@ﬁmdﬁﬁﬂi3' then returned through the air
supply. opening (63). to the room [0112]. During th .
sec dhdherruesent smbp@igent Ay ERAtY 89ntfq?§e15flmpé?§%i5’z by using the

B 5 Pl SR B i
the%n}aq]n gqi fnrl] fﬁégg 1312{1# Eg%?rrélfcg?,: acgzg Ig tcé -7;%% pge:?gntf lﬁ%l%ggi'ment, like
Enfpgéigr:?e%t i? gé‘ et! g ea;v (e)r%tﬂég Z arraggrggﬁ eqdrggrgéjerttg:‘%tgyicfesctm be set
. 79) .. d,. 0113 h ' '

hlgﬂﬁrg%glé -C?E%E%Tlfa){?ilyf Ofs,trew{nffl {Zcélglé%%l&%o%iéé%rﬁtr 1(21%1; Iﬁ?%f?climpressor

[ [ w
s # sl € Bhet G o B R e B dmp 58 2
h the first ti )
10BES FFrboh Mo sopreont SePARRRE 180 riBiray SRAIPRID) is wholly
fl. . ad t h . ’ i . )

ol P S IO PR S it n e

bui%l?g.a'giﬂ?qﬁghﬁn AL NRAGE o g\folgl@‘ﬁ[g%&{nkﬁ&{hgpfe@ﬂé’éfﬁﬁ pt‘ipes on site in

adsorption I s taken erefrlgeran .

instalng ARM@ E%@iﬁﬁge\%ysgﬁt?%ug.d)s%}ﬁ&? QRIEONh D 8Rfber of steps for

exchanger ( the first upper right
insBMIRES whdd) into the upper right passage 25 (65),

passes through the exhaust fan (71) and is then
(019775 C RAkEEh drBr iQUEE prdiBnter¥dBhent, both of air supply to the room and air
exhaust from the room are carried 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 embodiment varies from Embodiment 1 in the arrangement of the first

adsorption heat exchanger (56) and the second adsorption heat exchanger (§7). 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 second | ower right danper
(75) into the space bel ow t hg4 second adsor pti on heat
exchanger (57) and passes through the second
adsor pti on heat exchanger (57) fromthe bottom toward
degchiptiomps t dieerediere tor thheprssobrehbadsnenst oy medifferent points from
exchanger (57), noisture is desorbed from the
Emdddonéntdt heated by refrigerant and the desorbed
nmoi sture is applied to the roomair. 5 The roomair _
[0H&hi disfshewnby FigreesEbaniRbds teptii amdimaingsysteand@) of the present
gSZ) flows through the second upper left danper (77)
emppdimenhea ufst radserptiop apsh paclidizer (Pe)s sod a Mreownsh adbption heat
air supply fan (70) and is then returned through the
exclianger (Pl 3re speiaineg in @8 )ouidsor heit (Bonbpgoificedly, an etdeen easing (13)
of Enbodinent 2 |In the present enbodinent, air
forrtherpaidegr ewih {20 Icontgins mplasident bentisychangery(Sthand aw outdoor fan (14)
_adsorption heat exchangers (56, 57) on each of which
likey Ermhod Bresnd At andsadd ionplbyj contips thedve adserptipp beaf grghangess {56, 57).
Enbodi ment. 1. Therefaore, according to the present - .
Fughgsot srorrdoor pmib (113 dkg prsprnt embpgianengran; igdeoy fasing (20) contains
evaporation tenperature . in the refrigeration cycle can
an giloggpeat rrefiraeer(Brpndsavednor &Py done, which’ reduces

R ST EE G = R ——
o RSl QIS e I ok Sop S i s 20
SR AR5, TR BB SR MR s m
ool S TSR0 B 5l L A RESH B e i
o SPRJLRIR O N RSB ey Lo porber o

[ﬂlirzgl)t H.e B Cakig %@%ﬁﬁ{‘@r@ t%ﬁ'g{é Lok BRIt %folgh?ﬁgg} with an

mand air  €ex r'oomareé carrie
a9 SOTHAET 18 SUBLER S0P LR REPRR it oy e
o FEEH 98 SRS o8 iy g 20 e o
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 coﬁnected 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 mede 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')

1s 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 Enbodinent 1 in the arrangenent
of the first adsorption he&5 exchanger (56) and the
second adsorption heat exchanger (57). A 34
description is given here to the present enbodi nent
onl The reididohditieningpeysiers (k¥ nof Bhboplicpanyt embodigien|perorms a
shown in Figures 19 and 20, in the air conditioning
dehwyslifration 0polofg afsetionené athumidifieationdipatingopgratian.
adsor ption heat exchanger (56) and a second adsorption
[0123¢ atDuringeonshetivger! ticaly conditioning systasa (10), woemoit gesses through the
_unit (12). Specifically, an outdoor casi ng#éésg for
indaon éheatutxibengarmist) while @udnos;aik pasies threnesly cardiqef the outdoor heat
exchanger (54) and an outdoor fan 514) like .
exclEmgod{Menthe firshedsandion; ksab pxshapgnst@hand e segend adsorption heat
adsor pti on heat exchangers (56, 57). Further, in an -
exchasgeio®7kni t (11) of the present enbodi ment, an indoor
casing (20) contains an indoor heat exchanger (55)
[01241d ﬂgﬁhunu@éicaﬁwqoém;ppqrewmzo] As shown in Figures

B B R B BB o
T W S SR M Ty
o SR SR S S5 B A erchnger
ssRaumed o S o A Ry 38 en S REH T igh ot n the
o FeR e AL e Bafsatei Rt ORsl S PP

o s U K RO S B9t
s A A e b SO il OO fpner 7
serveb ab B e o?&tgl(ewgcbﬁd }nlfaﬁe irp@gﬂtﬁ éh@a%%coﬁ& Qtasorﬂnﬁ‘q heat exchangel"

outdoor unit I's configure ow t he swi tching

(57)?Eée Bs 3 nédd A 1%1@ firde a@g&pttlﬁivhéugség)@ﬁfﬁ‘%@r (56)05k9es as an

I rst adsorption heat exchanger IS drawn

o iy BRI 0  ie  cop g,
[nlgﬂgmuﬁﬁg Ghd HRstOMbEO Othe f @Bisfutd)dedttBed FEMEahE Mird h@ddrption 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, is 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 passed through the first
adsorption heat exchanger (8H 1is drawn into the
outdoor fan (14). [0122] - Operational Behavior 35
The air conditioning system (10) of the present

is tismisappliwind tierobor. s a  dehumi di fi cation cooling
operation and a hum dification heating operation.

[0128)1 28Humidificayicngeatatg aperasfonbhe air condi tioni ng system
(10), roomair passes through the indoor heat _ )
exc Thadgehayibs of vhe Irefrigetadb orrceik (49adunrg the bumidiBeatipn heating
of the outdoor heat 5 exchanger (54), the first )

opesai®oriptthosanheat irekKubadigent (1569e Bigtre Ao SpeciGeally. in the refrigerant
adsor ption heat exchanger (57). [0124]

cirouDeHOyithti dii senply pide botti enghanger €9) servesTea priKigDIcH ang fhe exhaust
the refrigerant circuit (40) during the . )

side bénd ek changerafS8h pervesors agevappetait The 1eam eisdieatgidydhe jipdoor heat
Enbodi nent 1 (see Figure 3). Specifically, .in, the

excharfger 69 )aist returgedt it ¢he foopnoyhile e swdaefopir fgying released heat to
exchanger (54) serves as a condenserﬁgnd t he j ndoor

refigesant éx Bisanrioor hes pxehangerd SAKis dicbarggibiodhe putsiff UpgpirTe-
air cool ed by the indoor heat exghanger . 5), IS .

(0128 Fywaler i 4 aHiGBIT GRUICI0NeA UK ABGF laMi'ﬁhmer%fst adsorption
taken heat fromrefrigerant in_the outdoor. heat

heat gERERH PSPV iseascl SaNEREEand Bic o 1pauon Teit exchanger (57

at nosphere.

Ser{A@p ,angvppqrgtg)g 1 lés«%:qlgg{}a\;r}fe # i)ie nﬁvéltl%etll'é gcfaczrfl(gg gxfr;lia)cﬁ)t&?%{ ﬁe%g ie)t{changer
eat exchanger (56 r as a dt
T e e sttt e B RSP R Fe e Ser ke 38y perves a5 an
evaporator and a,second.mode in which th ]
evagtafi s Shenedy SWSERaHoR prisbf A% GE e i haient 1

o 65 SRR A o SUBRAR 7, 88 S n v

ot TRl BBy Ruld STHRE AELED Qug oI tr By 29
18 ﬁuefi gs(r)ugji)iifgclp rt? etiﬁé xé?m\iﬁﬁ%?&?tﬁf)m( %) &15(9?2#?1? ;_%%%ﬁdq aﬁglﬁ'ptlon heat

ou a e out door and t hen
[ t ' t i i
oxJuRTSTT o P HESL R RATLRS (e AR 15 i

mn&ﬁé&ﬂgasses through the air supply fan (39) and then
t arr

[0131] During the second mode, the outdoor air humidified by the second adsorptiop
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
[0127] During the second node, the noisture desorbed
fromthe second adsorption heat 25 exchanger (57),
together with the outdoor aig7 is drawn by the outdoor
fan (14) and then discharged to the outside
at nosphere. The outdoor air dehum dified by the first
Ermdbddimnqut il othe réfeigerasahpngton (Gf)erpasse she tefrogegdtiontuychi gan be set
supply fan (39) and then the air intake duct and 36 is
highbethas gppientionally done, whishrequodP$E pementatistinption ehthe compressor
heating operati on> The behavi or of the refrigerant
(Sl AzarasultAby CQR ofrthe refdgdratieréyiclaoean bsnmpeaveilng
operation is the same as in Enbodinent 1 (see Fi
(O3] Spebérs ircHhkIpyesnermblinens [hycridtor heateheouigeT ?m)and the two
the air supply side heat exchanger 9@9) serves as
adsegptipaniest exehnngers (Bhdlisare slithosqseit thexeuidenyenit @@) and only the
serves as an evaporator. The room air heated by
indogibest exemngerdREhig rdg@psqda@)thf: indoer waik )+ Bhetrﬁf@reﬁ @%ﬂrdmg to the
whil e the outdoor air having rel eased heat ;to
prepeitt eimhodmant the dnioop yai 4bh) qaeah@\’%sa Samgaroximatslyj equal to that in a
di scharged to the outside atnosphere. 0129] {Mrther
COMPOR JE qoafhﬁlif)g@rpawfl &4 pathine ﬂémﬂonahﬁra# PXchapgsg 656,13 Thhi ch

O RS e OSB3 B R ot

(57 serves as ag.,ev ? ator and a cond

ditpping systent- AT sEhusL IO Hbl@fde%?iphere takes place
by 3% r%ﬂiﬁﬁ@%s v %aﬂﬂg%&eoaéafﬁfa% AFORA R DRl epted
OR5h o T PSR e ng the Tirat mode. ¢ he
excridrgipVe enbSlifent St I PleHne o BRI n T 20)
un%@ I|e§t§ﬂ§# Ei{wﬁ,upply duct (28) and is then

room The outdoor air dried by the
zﬁfm%p@@ﬁ&%w&gﬁsé SpREREA T S by el 2y oom o
theaéu@ thQ fJ%s]s]:s ﬁh’&?ﬂ%nﬁez}ﬁ tﬁ@g&ﬂfbtmﬂqﬁgt é){%ﬁa@ékdgﬁr 57), the

alr |ed econd "adsor pti on

fol B ﬁgﬁ{ 1ByQugheidre air supply fan (39)
© dﬁ]“fa en uﬁe air suppé duct ? and is then

[01%‘?]3p|11'1 gdlifion {8r HAAM: RS t}i%%gl‘ﬁq{) 11 Sutslad,ed showd BEFigure 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. [0132] - Effects of Enbodi nent

3 25 1In the present enbodimht, air humdity contro

is inmplemented by using the adsorption heat

exchangers (56, 57) on each of which an adsorbent is
the@atsideetimodphiese. poi nt is the same as in Enbodi ment 1.

Therefore, according to the present enbodi nent, |ike ]
[0138] Emeostiimgrd this ntodeficatidm,ithe flawtrate wdporpassiagithrough the adsorption

tenperature in the refrigeration cycle can be set
hedniegtimngth(@6, SOneearitd sadargyr demehe whpet ofexthawst airHegom the room.

power consunption of the conpressor (50). As a :
Therefond, tduringeh€@Phwhidifiwtipe foplirey epdratinmg yhd edsogptioneheat exchanger

i nproved. [0133] Further, in the present enbodi nent, )
(561 He7) oserdingr asheatorslenseanger b¢ Sugreaned irhéhe Mlow ZFate of air passing

adsor ption heat exchangers (56, 57) are disposed in
thetetlrongh, vdueh provides a 2yffigiedt rsgeneratinm ofithelestseriientheat exchanger (56,

exchanger (55) is disposed in the indoor unit (11). .
S57)Tiebr teorther heodofheingythechunndificptiens beptingranseAtivanthe adserption heat

i ndoor unit (11) can have a size approximtely equaﬁ ) )
exahengen 456,i57) seTvingmeBn exroraeneAnt hegRereassa ot thedlo Wi ate Ohglr passing

adsorption heat exchanger (56, 57). [0134] .
thepbrongh, rwhieh ipereasse the agiennt ehmoiitvreadsorked by e adsergtion heat

the roomis carried out by 10 the air conditioning
exchaages P06, Mierefore, if air exhaust to the outside

at nosphere takes pl ace, tural exhaust

b . .
[0138h PSR, ind w0 dh MitmedH AT MY SyE AroePaEwaHon i which an
exlgib\gbe Ilgjlezgsgfse ﬁpgs[eséi:;ls <51(r1t ;]?fggq:g% (g\g\#s[r%%s 3F t}Teheadsorption heat
fi t : 136] . .Fi.rst Modificati T

ex B, (ROncSTL 1 & SHPIRSEEY L0 AT HERPP O S0 Afgagon heat
exqRREEROGHD. BT e BB B CaAREh ey L feggopen. the room
e b iR AR oD L B, A FREEE i o cutdor
ne to,.the. out sjd ' Fi 22, th
airefifete et P SRR TR R out of e may e

' | Nt d ti heat 20 h
[“fﬂgﬁsfg%%g'g%fﬁfl 1Ctal['igngne adsor pti on hea exchangers

e air having passed through the one

adsoflﬂ)‘iligﬁ 'En%?ﬁmgxﬁqq?sn&%ﬁgured 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 be 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 exchang;:r
(56, 57) serving as a condenser and the air having passed through the adsorption heat

exchanger (56, 537) 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 and the outdoor air are
supplied to the adsorption f@at exchanger (56, 57)
serving as a condenser and the air having passed
t hrough the adsorption heat exchanger (56, 57) is

hurdlidifidagiog éeating dpeeationt gdrtef the raksplvetdeor Onis2Bipphel tottheadsorption
hand, during the hum dification heating operation,

hedbekthanber (56057 aberviangoast dreevapotatioroadathe aar kaving passed through the
t he adsorption heat exchanger (56, 57) serving as an

adsexajoarhetiosxchargsr (36 53) is diseldrpeyl toabs edfsidn ptmeppherhe
adsorption heat exchanger (56, 57) is discharged to 38 .

[0182 Aetaidite tattis sphiéfietion,the dpwastsarf dirmgssing thpugh the adsorption
nmodi fication, the flowrate of air passing through the

heaa dsdrapgérdfi6, FiBaan b sktapgedless6f ths Anoganofar swpliediaide room. In
than the anmount of exhaust air fromthe_room

othghwerds owishoutany egnstiaint de thermniunt ebair siprdedia thg room, the flow rate
operation, the adsorption heat exchanger 5 (56, 57) '

of aje pasdsing thepugh dbe adsemiiondigat pehpnger &3 %&) Fan gt fgrggy. Therefore,
rate of air passing therethrough, which provides a

dursngf thec flehmmidigatien spplne eperalin, J8S GAPIPUR et exchanger (56, 57)
exchanger (56, 57). On the other hand,, during th .

serpiggiag Rfoondensercamdt insrgassp b diei Ha rate ot &y PETSHE \hereffuaieh, which
exchanger (56, 57) serving as an evapor ator

Provifies @aubicient regracratign, of éheea%f)rpéaopefﬁa%@@@ger %8 5. on the other
t her et hr.ough, . ich | ncreases the_ anmunt .of noi sture

hangel GBI BB P idiication hEAUNG PRREIOT, s A0SURIRbF: eghanger (56, 57)

57). [0139] As sho i.n Figure 23. thi dificatiogn
seryiR ALATE CHPRCRFS G B ORI Teli ot pape fpsgthroug.
I s .disposed in the air.passage, d tream of the
whighJBFiEReS 10 SIS MRisF esabek by i, Al mbion et pagpneer (56,
i s di sposed upstream of the adsorption heat exchanger
57)(56, 57). In this configuration, when the danper (80)

ol T, B LA e i
oI5 PP B BE PR vt xchan
SO TR b VRGBS SRkt B8 orion e

%g@é&g%,@??%g@tﬂ%@hﬁst EhesafsRuat EamidieRonewREARY Yathper (80) is

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

(o

€X

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 instead 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 introduced into one of the
adsor pti on heat exchangers (&b, 57), the rest may be
supplied to the roomas it is and the air having
passed through the one adsorption heat exchanger (56,
Indngjriateypilieatiildghar ged to t he outsi de at nobsphere.
Specifically, during the dehum dification 25 cooling _
[01dBfer Ai sen fpemt thef abidve deakmiptionu tthio gresgnt invenigerpps jvseful for air
to the adsorption heat exchanger (56, 57) serving as
corgitomintesystemsafiod rasnéngaa refrigarathen ereds wdcaph v thgindegrelatent heat load
adsorption heat exchanger (56, 57) is discharged to
amiﬂnﬁbﬁﬂshﬁba@tnnsphere. On the other hand, during the
39 humdification 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 condenser 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
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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)
containing the whole refrigerant circuit (40) is
di sposed in the building, Chemyain 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 di sposed outside the
1. Anididéorglitiotiey sysiem dovi tunoiagi girighajordewpobe diroutatinglecfrigerant
the building is connected to the room space via ducts.
threughl adeSigeralt Appiti pivideit with 04 46)t-sasroseside fhegimenehanger and a
above description, the present invention is useful for
utiligation sisledientd oichmypes gt spplyfing air having gasaed Sfreughethg piibpation side
cycle to cope with indoor |latent heat |oad and
heat enehidpier thdnsid¢ aduilding tecaparwith latept heiat loadmad ﬁeltsmlﬁ geat load in
system for running a refrigeration cycle by
thediugldingawhergir ef ri gerant  through a refrigerant circuit
provided with a heat-source side heat.exchan% and a
5 utthe fefagdrent circeib issballyedisnesedyaror aytsida thp byi @gg,au r
havi ng passed through the utilization side
exc arigeerption herd exehaneguyittuameslsetenibpethi SPFfa‘FE‘a‘th%'ﬁ’Pf is connected
heat, | oad and sensi bl e heat |pad in the bui | di ng,
as (N afidrationyide hept exgbanger insthe gefrigerant Giprytt 3ndyi s posed in
or outside the bujlding, an adsorp %@on heat, ex nger .
wi t Hhe FPiEgRIaRtsaepTt GHemARI:GFtisTEn ¢ Fle’é’l“ %8901& aﬁﬁ@%‘?@a moisture
. 10 as t tiljzation side heat exch in
in gt g SAsRp opith % Sprpngﬁ&e?thec %rfgrer AfkEens Pigf fetion of allowing
alternagtely.c an, agﬁ Lon action of allow ng
MORIRIE R, %Sorgﬁo Srorli't{?n i‘ﬂ%e{ he adsorption heat
exchanger and a regeneratlon action of allow ng
noi sture to desorb fromthe adsorption heat exchanger

2 Kbt ot SO0 R Kt W B ot reieran
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

the refrigerant circuit comprises an indoor circuit including the utilization side heat
exchanger and disposed in the building, an outdoor circuit including the heat-source side
heat exchanger and disposed outside the building, and an interconnecting line connecting
between the indoor circuit and the outdoor circuit,

an adsorption heat exchanger with an adsorbent on the surface thereof is connected
as the utilization side heat exchanger in the refrigerant circuit, and

the refrigerant circuit alternately creates an adsorption action of allowing moisture

in the air to adsorb on the adsorption heat exchanger and a regeneration action of allowing



through a refrigerant circuit provided with a
heat - source side heat exchanger and a utilization
si de heat exchanger and supplying air having passed
through the utilization sideq42heat exchanger to inside
a building to cope with Iatent heat | oad and sensible
heat |oad in the building, wherein 20 the refrigerant
mogsture o desodnfipmsthe adsomtisndseat exchenger. i ncl udi ng t he
utilization side heat exchanger and di sposed in the
bui I di ng, an outdoor circuit including the heat-source
side heat exchanger and di sposed outside the
3. Auiaigronslitionyae aYstem el BORINGCE raiesrptien evnid B tairgylating refrigerant
bet ween the indoor circuit and the outdoor circuit, an
threveado f prefioge e atir@iic RERYEEA Withhe dalaypsisienaide hsat tepghanger and a
surface thereof is connected 25 as the utilization
utilizatign sidgtheasicharpisr aichsuPRE &R hgwpapessed fuaveh thsr‘ﬂ&llzatlon side
the refrigerant circuit alternately cre
hea gxehaperioh Bds 6&118§mg|t1> awwﬂﬁd?@meét fofl apf gensible pat load in
dsqrb on the adsorption heat exchanger and a
the huildg, WhetSH action of all owing 42 noisture to desorb
fron1the adsor pti on heat e

conownﬁda%pﬁangtﬁ SR e et o (8 regs g gnd an i
b A R 0 S G o .
uﬂﬁﬁ&a ARl %}%ﬂﬁt nﬂié%ﬁresq SEGHCChe uti 128t on
! “eﬁiaa%raﬁf%%“%%énéaﬁaéﬁ”%i 50, 2 0P et
anci3 g Bgsg %Pﬁdmé’ugq‘ 8‘1%8&&&%& 1;181%%1112)%@ %8&)?‘%1:1&1 Il(glt %Qchanger

ace t hereof

anc?)ﬁ Q%gtegouﬁ'&r sﬁécﬁﬁ?%ggaéﬁggta{iﬁe& SQU o Hulsi® Ghe bmld%;g and an

r gerant are connhect I'zat1 on

inté}‘c??l{negffﬁ ﬂﬂg%ﬁe&tpltgtlw?wée%ftﬁé gﬁ%@ln&r EtraﬁH 'tﬁe o&t&@or circuit, and

I gerant circu conprises an I ndoor circult

i ncly g@ tIHed B @chithRahaRKCORREE ijptﬂinsat&%x? dr hilowing moisture

bui I dI ng, "an outdoor circuit 1nc I ng the adsorption

in The %ﬁr t8%53B I8 the ErtioR H%ﬁlaéxcﬁ&}g?[; endh Beh&ation action of allowing
exchanger and di sposed out si de e building, and an

moidHir8 & QENel HoRGthk h&‘s%rﬁ%rh%ﬁi émartg%ween the indoor
circuit and the outdoor circuit, and 15 the

refrigerant circuit alternately creates an adsorption
action of allow ng noisture
4. The air conditioning system of claim 1 or 2, wherein an air heat exchanger disposed in

the building for exchanging heat between indoor air and refrigerant, together with the
adsorption heat exchanger, are connected as the utilization side heat exchangers in the

refrigerant circuit.

5. The air conditioning system of claim 1, 2 or 3, wherein
the refrigerant circuit includes first and second adsorption heat exchangers as the
utilization side heat exchangers, and

the refrigerant circuit is configured to repeatedly alternate between a mode in
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in the air to adsorb on the adsorption heat exchanger
and a regeneration action of allowng noisture to
desorb fromthe adsorption heat exchanger. 4. The air
conditioning systemof claimgd or 2, wherein an air
heat exchanger disposed in 20 the building for
exchangi ng heat between indoor air and refrigerant,
whichge taigsrptiért fctiohef alsksfirspadsorptivadicaexchanpgeand @aregeneration action
connected as the utilization side heat exchangers in
of thaeecardf adsgmtiantheat exchanger Sonclinenty rtakeopiaiet argha mgpde in which a
systemof claiml1l, 2 or 3, wherein 25 the refrigerant
regenetatidnt action lof dies fifst addorptivh et exchaaghs angtancadlsorpéion action of the
exchangers as the wutilization side heat exchangers,
secamdladshmptioe fheatgecbanigec¢ancuirent]ystakoplpégur ed t o
repeatedly alternate between a node in 43 which an
adsorption action of the first adsorption heat
exchanger and a regeneration action of the second
6. “Blats air ponditiohiagt syeterhah gleim dorcor Bewherpin Hieeaip omditigniag system
a node in which a regeneration action of the first '
vendidhten thei nildingaby ewnpiringde inside the buildingprir dakeadniform eutside the
the second adsorption heat exchanger concurrently
buitdig pl ace. 5 6. The air conditioning systemof claim
1, 2 or 3, wherein the air conditioning system
ventilates the building by supplying to inside the
buil ding air_taken in_fromoutside the,  huilding, .10
7. Fhe s conditioppgaiysicanphglagy sk enPiof, Wheliein the air gpnditioning system
wherein the air conditioning system.ventjlates the . .
Ve PR Ui BTGB £ 0SNG o DY & B R nside the
,[@ken in frominside the building. 8 The air
bui itioning systemof claimi1, 2 or 3, wherein the
air conditioning system 15 ventilates the building by
supplying to inside the building air taken in from
tside the buildjn nd. concur r ent di scharging..to
8. 8 Sireniiiening et oRRFihckent & PSR el b Lpftbiing system
vergiﬂtlﬁ]dg‘%gq%]%ﬂ%geis?ﬁﬁlgﬁg 9 :ntﬁs!l a th%gbmsgﬁzr%gg%mrgf é:%liglf%lg Ritside the

f om ou
building and concurrently discharging to outside the building air taken in from inside the

building.

9. The air conditioning system of claim 6 or 8, wherein the air taken in from outside the
building is supplied to inside the building after passing through the adsorption heat

exchanger.
10. The air conditioning system of claim 7 or 8, wherein the air taken in from inside the
building is discharged to outside the building after passing through the adsorption heat

exchanger.

11. The air conditioning system of claim 7 or 8, wherein the air taken in from inside the



20 building is supplied to inside the building after
passi ng through the adsorption heat exchanger. 10.
The air conditioning systemof claim7 or 8, wherein
the air taken in frominsidegghe building is
di scharged to outside the building after passing
t hrough the adsorption heat 25 exchanger. 11. The air
buikibyg itddedrer ngthstis e mkeh in f@imontside (g, buildings iare dibgharged to outside
taken in frominside the 44 building, together with
the tbhddiag mfterpesping thrbnginthe ut sirpkéort eat éxecbhudeng, are
di scharged to outside the building after passing
t hrough the adsorption heat exchanger. 12. The air
conditioning systemof claiml, 2 or 3, wherein air )
12.t Etteeir conditi@mmg sysindef chan 15 2bari 3, dvregein sirdiakerhiar e qugside the
outside the building after passing through the ‘
buibiisp ipdischerimsiato owsidhdhe bnilding after passing through the adsorption heat

exchanger.



