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1 AIR CONDI TI ONI NG APPARATUS TECHNI CAL FI ELD [ 0001]
This invention relates to air 1conditioni ng appar at us,
and in particular, to air 5 conditioning apparatus
whi ch are adapted to separately performroomair
sensi bl e heat processing and roomair |atent heat
processi ng. BACKGROUND ART [0002] Air conditioning
apparatus (air codd CONDIHQYENGAIPARATHS t ype
capable of 10 separately perform ng roomair sensible
heat processing and roomair |atent heat processing

have been known in the conventional art. As such an
THEGHYYGALNIELD g  apparatus, there is an air

erforns

[@Z?Ai: tb: g’P’le}gg'fveE ar%ieg%{\ém ab‘fp%g \;ilgg{;:é aggﬁpészg}dghrparﬁcular to air

c;:%tg?ﬂlgé gé})la%}e Ot\{rglﬁg Qﬂ.a\égﬂt%o & B T’ ﬁp;gﬁ: rn;l r(;oanil-%gtesegs:eile heat
) s ure i | s

p¥°8PSSE1D 518 IEFmr ’I%l%ggg?gf% *KE This air conditioni ng

systemincludes an air conditioner which perforns
sensi bl e heat processing by circulating air in an

eRG ARdNd a desiccant type outdoor air nakeup
u% \% ﬁﬁger?grrrs | at ent heat processing by

[GoeRjrol | Aﬂ%oh&‘iﬁoﬂl'ﬂg‘ ?biﬁ(tu@falpéﬂrﬂitﬁﬁn@ Jysehft) bheR type capable of
suppl yi ng the y-controll ed outsi'de air to the

W%E pEHBAS! %ﬁﬁ%@ﬂ@eﬁ%&r&é&s@%&l\ﬁoﬂ\hﬁ H&E&N%ﬁat

VE [00 In this conventional system the air

paRbgidd lene rbeaﬂldxdmmﬁs t@sentiotay pe. OAk daell an #it cordideingg
unit are installed i ndependently. This requires a

aparges, ithesé & dnadit conditjraing appdratishehiclo stairilg peifémehsyait sensible heat
increase as well. On the contrary, even if the air

preasting ynevapn dompreession odd gareton cyclpadonbid perfeins air latent heat
makeup unit are housed integrally within a single

prssising with ah adsorbane gapahle dfadsarptier/desdritionof endiguzetin die air (see
this al so produces problens. That is, the apparatus

foyresompled Psﬁ@%ﬂm A)onEhis yir copditiepng isyuiratneadesancr conditioner
to beconme conplicated. [0004] .In_additi.on, .the
whicdy pegigrms sensDleIgad prcessing lma%@aﬂﬂt@slatr ip 8§ igags space, and a

rovision of a 2 heatin or adsorbent
d Sé‘gcéﬂtetﬁ’a? ooy s";ﬂg‘t‘@ﬂf\caﬁpertf sdptspiheat progessing by
coanOII?Xg the humidity of outside air and then supplying the humidity-controlled outside

air to the indoor space.

PROBLEMS THAT THE INVENTION INTENDS TO SOLVE

[0003] In this conventional system, the air conditioner and the desiccant type outdoor
air makeup unit are installed independently. This requires a large installation space and
the cost is likely to increase as well. On the contrary, even if the air conditioner and the
desiccant type outdoor air makeup unit are housed integrally within a single casing so that
they may be installed in one location, this also produces problems. That is, the apparatus
grows in size. Additionally, the configuration tends to become complicated.

[0004] In addition, the desiccant type outdoor air makeup unit requires provision of a
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a heat punp unit as a heating neans. And in a

conventional configuration, i2is required that the

vapor conpression refrigeration cycle of the air

condi tioner and the heat punp unit of the desiccant

type outdoor air mekeup unit be activated

i ndependently. There is a 5 possibility of the COP

h¢atimgfnidans Eortadedrbputrreganeration,) andrtbepsysi@0 0bthe wiarhsaich gazstte employs
problenms in mnd, the present invention was devised.

ahgaimummlvasahaabpg oreans. tAns ipracepamentiongkgonfighratien; ipis required
prevent air conditioning apparatus _which are adapted

tftabtf@é@aﬁraq@we%mrame jongaigiob the sieeandiicierand g hgpfpump unit

of e demEH P SuIISPESK 31%%&?@%3%” et omersp ot Bhgseisa
PPRRARIDI sk OO (et I PeUBTEF PRy  appar at s whi ch
[dﬁﬁﬁ For  Winefest riptitats PLptit s SRR dbyed ™
RS JE g
v&%ic?‘ﬁﬁ@g sbgzp‘ateﬂf pér%ﬁﬁtauosf%ﬁsﬁ eat @ﬁé’)‘é%ﬁ‘ﬁ lan %ﬁ‘ Jatent heat

sorption

pretbbssif ﬁ‘orﬁ;gr grﬂ? Skt a%HQ@ fHak€ &t osibleSo pLrThae Sperﬁt@&ﬁﬂ high COP.
More speci first invention is directed to an

air conditioning apparatus which is provided with a
heating nmediumcircuit (20, 40) for the flow of

DISELORSUREDF THRINVENTION ncl udes in the heating
mediumcircuit (20, 40) a plurality of heat exchangers

[A06] 11, TRe présent idknfiqt prefideshn aig chwditioning hppaystus which includes a
between a heating nediumand an airstream And in the

phirality ofibeat ienctiangera flad 24 1% 14] for kffedtingdteal enchmgedretwesn a heating
| east one heat exchanger (13, 14) is made up of an

medvon efrigeransapldwaten gbwaten 8 cetesy) anidtakr. amn thesdr ¢smditioning
supported on a surface thereof. [0008] In the first

appavans pithe prasentdarantioncatdepsoonstheshenshanges kbh ddYisrmadeaip of an
14) of the 25 heat exchangers (11, 12, 13, 14)
agsorptndisat shanger (1 ddhwith @Hlﬂdiﬂf‘@"é’é sapnegted @aiits éurface

ano her _ heat exchanger (13, 14) qE)erftorrrs sensi

pr oMo snsEIicoHY: 3 ﬁfﬁén‘éﬂ’élepﬁ e an athgoR H@&ng apparatus

w&v«%ea c?ve%%;\wvf@? BB fiER <ot (s 4bbion 5 v Bf Bepsipgmedium
a0 Bt e i S RE St Gl b e i p it oxchangers

ﬂdﬁ) rﬁe%) fogﬁéa%g% te gxcﬁﬁ{é% be%‘eeﬂ t}{é%tn?gd ﬁl%&% a4 gheéh’ﬁstream
And in the air conditioning apparatus of the first invention, at least one heat exchanger (13,
14) is made up of an adsorption heat exchanger (13, 14) with an adsorbent supported on a
surface thereof.
[0008] In the first invention, at least one adsorption heat exchanger (13, 14) of the
heat exchangers (11, 12, 13, 14) performs room-air latent heat processing, while another
heat exchanger (13, 14) performs sensible heat processing. When the adsorption heat
exchanger (13, 14) serves as an evaporator of the refrigerant circuit (20) or as a cooler of

the cold and hot water circuit (40), it is possible to dehumidify air by adsorbing moisture in
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exchanger (13, 14) serves as a condenser of the

refrigerant circuit (20) or a8 a heater of the cold

and hot water circuit (40), it is possible to humdify

air by releasing noisture to the air while heating

the adsorbent. During the air humdification, the

adsorbent is regenerated. 5 In this invention, any

thterdl whileebaliog itheadsorbents Ebdaothes hand réen dke asishmtionthent

the heating nediumcircuit 0, 40) is no |l onger

exakgogardld, 1d) éfrré@eyasmnﬁlgispt Oékbg §¢f58@fatlfc¢1¥§§rtf(%9)rﬁrrﬁs grheater of the
eff|C|ency oper ati ons. an. alternative

celdisad batyater cirart(4P) itjp aws&éa thlwrandr fy agrhyi releasing gwlsture to the air

B RSO S B S SR 2R nere
i B gty il SR e S?ff%nt el P e heating

gt %'%T?f“?‘né Tofb ForkEbaR QL RSBl fepSI8eg pegform high-

at processing. [0010] In this enbodi nent,
eltqdh encg{% J|;}gsn heat exchanger (13) perfornms roomair

[d@bﬁnt hﬁaah a@t’éﬁﬁﬁ%ﬁ bﬂgodlﬂﬁ:h{ Shedd is! @'ﬁﬁec@ aift an&iﬁ@ﬁmg apparatus
anger ,

exc I.e e alr heat exc anger (11)

aBREdiRg Bthe %ﬁ%ﬁdl‘hoﬁﬁﬁ%bﬁirﬁmﬁ B theHIraGRSEHtE wﬂléh Ismhﬁractenzed in
case, in the adsorption heat exchanger (13),

t@éﬂﬁnﬁhﬂu@ggm HiufDéi fduit’(20,140) irRAied bt 1ehdt thb airddarsxkRaigers (11, 12)
and adso regeneration are performed alternately,

whitihl iRaihly gefformidir seaeibledieatyndosting Gid a sihgle ddsoiptian heat exchanger
cooling or heating 1is continuously perforned. In

(13) drichvmnmby perfortasiagr latenteheiat processingbecones possible to
intermttently provide dehumdification during the

[@46] i ng lnpbisahibodimad.gho pdsorptRM Licat exciringee (13) pefoows hom-air
hum di fication during the heating operating node.

Lty hegt precegsing, avtdlerns leashansdiiniaat excharges iies, (he aiyihadixghanger (11),
alr condi tioni ng apparatus, according to the air

Strp@mrar\gseaﬁgbalw@usrosﬁsmse fn thig casewjia thq aslsoxpkipa featexchanger

char acterized in that the heating mediumcircuit (20,

(14, actISﬂ@Flala ];e§ MRISEYTR it B0 ?1; lh@ éli: "é?%‘lli’ﬁhtg"’é‘ld ad e%jpweratwn are
ke i o e@@zﬁ%&ﬁ 38R ing o hetin
SOy R ol o T CTe 4 B Evet o RGO pegele o
G R R
iﬁ%@%@ﬁi‘ﬁ*ﬁmﬁﬁﬁé bl B BeBE W B b RRRGR T

ket BRNE nftRd n?%ﬁ&@r?%t%(rld&?%nﬁlrcégﬁhi@iﬁ)ung@gparatus

t he adsor t1on heat exchanger
according to the air conditioning apparatus of the first invention which is characterized in

that the heating medium circuit (20, 40) includes a single air heat exchanger (11) which
mainly performs air sensible heat processing and at least two adsorption heat exchangers
(13, 14) which mainly perform air latent heat processing.

[0012] In this embodiment, one of the two adsorption heat exchangers (13, 14) is
made to serve as an evaporator (or a cooler) while the other adsorption heat exchanger is

made to serve as a condenser (or a heater), wherein the adsorption heat exchanger (13, 14)
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serves as a condenser (or a heater) are sw tched
alternately, thereby nmaking i#¥ possible to
conti nuously provide roomair dehumdification or
hum di fication. In this case, the adsorption heat
exchangers (13, 14) mainly performroomair |atent
heat processing, while 5 they Eerform sensi bl e heat
that saresssisng casparetor (or Bspelereandyiheiadsornfiontsatexichangee (13, 14) that
adsorption, the anount of air sensible heat
sqs¥escRsiondenser (or atiateRmsuswitabed eBempisly, therﬁbﬁéa@fé%g Hpossible to
the anount of adsarption fpproaches to. saturatio

copinugusdy; pravifaemr agdstarudiisationer himidification. this ‘case, the

odsRB SRRl SEnTRE ARy HD TAInIy s OTT Faora i IR PaASR: g eising, while
&%ma%% ﬁwﬂﬁﬁﬁ%&@"@%‘?ﬂ%@%ﬂb Ebfejaity Bl HE MR dasorption,

e PHE R b oisutenExehd FhalhT bRl Mt e
a@'\iﬁ%mt' %h%@?&oﬁgﬁ@ﬁﬁ&s trovggtu%tfanbﬁrﬁﬂ% g .li%ﬁl.g &t n(el:lallon amount

ormalr sensi si ng an
of hir SFRRe b %S?%‘f%‘mﬁ S b RO Erdadchas i ammount of
n{onggié]deh@asteg_l s enbodi nent, one of the two adsorption
heat exchangers (13, 14) is rmde to serve as an
[6D13pOr at Blanbfter BmbBodihRAY, (i 1sréviBeDimiF cailinsihg Opparatus
heat exchanger is nmade to serve as a condenser (or a
adtRedifg Jo thehg@nditiohgagpaais odthelfhad inesttivarnvgdch {(sklaracterized in
14) that serves as an evaporator (or a cooler) and
tiah thed@stinginiedinmhe atuite 26,00 deiuded 3t ledst fwo hatheatsmchagesy(11, 12)
a condenser (or a heater) are switched alternately,
whindirrezinlyrpek fomy aitt sepsiblsi Heheproces@ifg and i leess ta b pdgorpivoresat
roomair dehumdification or humdification. Besides,
exchangerp Oi3s il #) which engimly\perferre etatenidigat proerssiaey cool i ng
or heating by making use of at |east one of th
[RA14] heat Indhisieambgdiment.ione of the twogiseption bieaf, ethfmgﬁliSS(l?' 14) is
invention, by making utilization qof

B 568 A5V ARUpIOAAPICH FGSLAT) B TN eoTRG heat Sxchanger is
e s St ?'@d?]gi%éfﬂrdafbéa@trﬁﬁe BER gsTbr lohet BehsBek (13, 14)
B 8 BRI B PR INCRILAIOUS, o o changcr (13, 14) tha
s%%ésr%ﬁ%g A ahaa@ﬁ%%'s@ﬁ ﬁgﬁerg?#é kil i pssivte o
Bl : 99 i B AR O i BGR BERYSO s posivl

appar

ovide tcﬁna%@h?@oﬁﬁa 3&%90111}} & hea ﬁé P% g{r%{aclr@q%lh r%g ﬂtqutggge %g% of the two

afr ReRUEBLMEGRIL, 12). Consequently, in this invention, by making utilization of

both the air heat exchanger (11, 12) which performs sensible heat processing and the
adsorption heat exchanger (13, 14) which performs latent heat processing, it becomes
possible to provide not only continuous dehumidification during the cooling operating
mode but also continuous humidification during the heating operating mode.

[0015] In another embodiment, there is provided an air conditioning apparatus

according to the air conditioning apparatus of the first invention which is characterized in
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arefrigerant is circulated to thereby performa vapor
conpression refrigeration cycbe. [0016] In this

enbodi ment, the adsorption heat exchanger (13, 14) is

made to serve as an evaporator or condenser of the
refrigerant circuit (20), thereby making it possible

to 5 effect noisture adsorption or adsorbent ]
that theheating madinmhiitcuitt(B@) isimadh vpof exefhigengat cifchit (2@)pthrough which
s made to serve as a_condenser or evaporator of the

a reffigergetia airculpted to therepy)perforne pappor qemar@ﬁglmtreﬁtﬂ@@t@n@ycle-

rovide air heating or_cooling. Also in this c

(T agochlifbatinnt s sl i) Gt oo
o B AT OT CodaTaar o D e Bt gouih ClhBiEby ki possible to
off5<S RESRH: Aottt dtpiantsameRiog: WhtlE diegil st exHanger (11, 12)
iSRS e 3 » obAEREC o WioMpL bt nBRetTI Rt AitpR A0 iffheby
3R PRSble oHbfal fir RERIRIE Cobfind 'aIR0 RIS 488, ¥ adsorbent can
bfogbhalel bY mAdHEAL 1EARoM b o boar BRALACLE(IE 39, 19) 14 Hthe

reFAgerificindBi €20)GkRve 4k bn & ¥ heah&chdmzel (PY19). CPAifleliminates the
and hot water. [0018] In this enbodi nent, the

n&dSef piovizion &t dedicabdnizeice (3:5adsdrbknt regemReionPthefuby enaking it
as a heater or cooler of the cold and hot water
pédsitdelic peffboh, opklatioabyt inplaved efficiiessi ble to  effect
noi sture adsorption or adsorbent regeneration, while
[GHE] ai r Ineabthex ethbadjareny, flkre krovidsd arpale cémlits@nveapmmraius
heater or cooler of the cold and hot water circuit
a¢coBling tantbe efrycondikipnigg 2pparatup o thelflrst inventioo wihieh isicharacterized in
heating or air cooling. Also in this case, just by
thatithieigatang medivm cirgniy (80) is madp up of exeldang st water cirquit (40) for the
13, 14? of the cold and hot water circuit (40) serve
flgy of goldprdhopwatsh heat exchanger (13, 14), the need

for_ provisjon of a dedjcated device for adsorbent
[Q0d8Ener Jnithis embodiment,he adsorntivahentexchrnesy (13 lgb@@%ieéo serve

o] ST oF FOURECHOF CPBRPREHET: PHaRLAPS Bire Baking ! paspble t

R SR B BO0R i AL B o,
1s?m§‘d’eﬁ§ tsﬁér'a ég g Bleagff:r (f); cl%tg}et{ !oggjpg:ﬁtd agT%rhg)S I%J{&FB?‘E%;)IEL? m()éutéﬁr%by making
i 94si0te o bAoA aling e G U, C I B B REDY Bl at teast

oﬁé(;?f t\i}g%x%ér’ﬁéka{angéﬁ ‘iﬂ,tu,( f|§,))l4f Of tht R61d dn@ HoPlvateP l:ﬁi(:lﬁ‘p(kﬂ) serve as an

adsorption heat exchanger (13, 14), the need for provision of a dedicated device for

adsorbent regeneration is eliminated, thereby making it possible to perform operations at
improved efficiencies.

[0019] In another embodiment, there is provided an air conditioning apparatus
according to the air conditioning apparatus of the first invention which is characterized in
that the heating medium circuit (20, 40) is made up of a refrigerant circuit (20) through

which a refrigerant is circulated to thereby perform a vapor compression refrigeration cycle,
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[0020] In this enbodi ment, the adsorption heat

exchanger (13, 14) is nade togserve as a condenser or
evaporator of the refrigerant circuit (20) or as a

heater or cooler of the cold and hot water circuit

(40), thereby making it possible to effect noisture
adsorption or 5 adsorbent regeneration, while the air
afeatoldxad avgeatef ditcuiti(@P) fos tiresftiev bHcald and hatswater.

condenser or evaporator of the refrigerant circuit

[A20) or Iashia endwmtlomentythe adioeptiontheahexchbangsr (i d4hstmade to serve
water circuit (40), thereby making it possible to

apa ovtidgnsesior evapatatenpiche wifiigerans|cirauit (20308 8s # heatey oF cooler of the
case, just by making at |east one of_the

heat | .
celd@ng hg@wgte( gilquitl(gp), Ilga’rebyzglalgpg itpossiplete pg@qtmlstme adsorption or
circuit (20) .and cold and hot water _circuit (40) serve
adsorbent ERESBITRQT, Avhile She alog%%E EhehgesT Qﬁ,sl,zﬁ 15431?3% WesehE; @
fo rovi si on of dedi.cat ed.deyi f or _adsor bent
coglpaRis PheT o Bht FRTIEG et e (Bl ARAPRGEI ) covlerof the cold
sible to rform operations at,.i . : . .
oBf hororaisigu TR g P heRuf BRAYER eir noptpg o ir cooline
rovi.gded_an. aj it oni » hngp t
AR R AP R BSB89, 14 ot e
[ : i &0ktdn heat
el R IFLRBRAIR AL AF () gl M e
' { bNPadmSdacvivettbradieAchigeneration
e%%ﬂgﬁg%qg?’r%’l ‘ti‘é?g%d%ﬁggm’%ﬁ%{ t he di st r! but ieon %f_ ai r tgeneral
id élﬁﬁi%@ﬁégﬁ_ﬁ&:feﬁj} Hakitg iBpsEeibH tererohs @pblationopempidved clffviencies.
whi ch, ile cooling an adsorbent in an adsorption
[6ezay exchahetier ehBodittht, there s proeided amair aonditioiagapparatus
flow ng through the adsorption heat exchanger (13, o
adebrding tefieaiheadhioningeppatanis od tite, firmnitvéridjonavinoh st abamcterized in
rel easing operation in which, while heating an _
theed sl decdnditioning apparatystis providedtwitkz bentopd uni2 §15) wehich ayitches the
moi sture is released to an airstreamflow ng through .
flomeofautstingriedmnhimdhe hestiviganeyiwm cirgyit (24 40y wgizhg disgibution of air to
t hi s enbodi nent, during the noisture absorbing i
thepeyaparfonm (aha mgissin ehsorbiag operstienin whigh. WhideFqalinggn adsorbent in
heat exchanger (13, 14), while npisture in_an,
apiafsprpiéenheaf exabapger (b ddymeipureasoaisitenn feying through the

et ik B 060 BY g a0eg] ol s
O R (opan WSE: e o G4 APePL I AP Gaswpi g exchanger
(@@%&ﬁﬁ@?ﬁ%@%@%’eh rt]cE %g%g%{;ge efbogﬁlﬁg ilf}h';é{] Rh% %ﬁorption heat

adsor bent,. d the noisture absorbing operation and
ef‘%@nﬁ%ﬁ @%ﬂ@prel easi ng operation are switched

[ééiﬁr hat ﬁl 'éﬁisbé{nﬁcnfmZnt, &Bﬂ{g Rk nﬂﬁ‘gtﬁre(a%?arbing operation, an adsorbent is

cooled in an adsorption heat exchanger (13, 14), while moisture in an airstream flowing

through the adsorption heat exchanger (13, 14) is adsorbed by the adsorbent. In addition,
during the moisture releasing operation, an adsorbent is heated in an adsorption heat
exchanger (13, 14), while moisture is released to an airstream flowing through the
adsorption heat exchanger (13, 14), thereby regenerating the adsorbent. And the moisture

absorbing operation and the moisture releasing operation are switched alternately by the
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[0023] In another enbodinment, there is provided an air
condi ti oning apparatus accor@ing to the air
condi tioni ng apparatus of the eighth invention which
is characterized in that the control unit (15) is
provided with a switching interval setting part (16)
for 5 setting, depending on the |atent heat |oad, a
cértrobuhid{E3)val at which switching between the noisture
absorbing operation and the noisture releasing
[0928} at i din ansthar embpdimship there js@d@vdiied an air corfditéoramg apparatus
enbodi nent, there is provided an air conditioning
acopplingtathe anconditipnigg apparhis af theeightih trivehtiltrrgwwbai* ehagasterized
of the ninth invention which is characterized in that

iry that thaicersral wgiti(d)ds peavidediwithhe swidehing ingrvalseriBgmagh i exfor

N I
b bj t dth t .
R

l%%éﬁ berlp AECTeRESHRBTET e B i FEREEQEiglnd fipararss
a%aclﬁlg 11’1% ? a%u gfrecon%i ggmg rxggg' %@% %k M‘le% IIIJEQEOE %ﬁ(ith’ 15 gﬁ&l’acteﬂzed mn

he rerore

t‘rﬁ't ﬁ&erﬁl oag n%q%g/rai %‘(‘ﬁxﬁ%ﬁpﬁ &{Lﬁ@gk&?d SS{V?M&{)@ a{saﬁ'x@ [httent $eat load

dgfk%ﬁ%afgs ﬂn‘k%ttep\%ﬁ &Y hikh %ﬁaﬁﬁ% B&%e@ﬂﬁ‘lé%o@tfure absorblng operation

I cation or the anmpunt of humdification,
aﬂﬁ‘tﬂe %cﬂ&uieheleaslhg ?aaﬁsh WhetohMBhed ii:‘%@f tod RWePbetig@alue.
| oad i s snal requency of switching is decreased
[60254 her epye z&ﬁ&uﬁ of irfdesture ABsHIbedy the AUEOrBdt iafid tedindunt of
the amount of humdification. In other words, it
it eeeslcafed byithd sisbrbeassdlagd immediheiynafop eieadtartyrmt they gradually
dependi ng upon the latent heat [oad. 20 [0026] In
devredsh evithairhe di Tissréford, ivethe nirgh pnd)tt:indei]hvanticuis,rwhen the indoor latent
condi tioning apparatus according to the air
heas hafidtis dange) gheadvpprencyuef syitching i incseas¢dipghereby ingngage theqamount of
characterized in that the air conditioni ng appar at us
delnenidifisation prthe amountefdanudidication, (ddl ondhe @ ﬂsléqndnghen the indoor
heat exchange between a first airstreamand a sec
laggnt heatdead is smallthefrequenpeot wikhingds txﬁéaSPd i there&ardeduce the
second ajrstreans is _adsorption air. or, gen éatl 0

a@PPﬂtﬁ} ;?Shurﬁlkﬁlﬁ‘iaél% 8% %’fga@ct“ﬁli gf;@-ﬁfluﬁ]rﬂ?sl 915 (‘Fytwcgﬁs it becomes
iTHle oRey RetBom aBerkiiat CePHILE P the TR a AL arm

[‘Zﬂ?ﬁl oo et S peineEh k&ﬁﬁ%lsafﬂﬁﬁgiérﬁ%?céﬁmﬁrﬁgé Sparatus

QPP Bl R RSB RR P rpf s 4F ol BV ERRE Nl Aopmgrerized n

tliali ﬂngoa?lgégglgrﬁg)ﬁi?‘) éﬁgpﬁﬁaqlg ril‘%lﬁdég lﬁrﬂegf &cﬁ%ée%eméﬁ (&Bi fBr effecting heat

exchange between a first airstream and a second airstream, and that at least one of the first

and second airstreams is adsorption air or regeneration air prior to its passage through the
adsorption heat exchanger (13, 14).

[0027] In this embodiment, while cooling the adsorbent, moisture in an airstream is
adsorbed, thereby making it possible to provide air dehumidification. On the other hand,

while heating the adsorbent, moisture is released to an airstream (adsorbent regeneration),
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regeneration air that passes through the adsorption

heat exchanger (13, 14) has aBready passed through

t he heat exchange el enent (50). Therefore, in this
invention, after adsorption air is cooled in the heat
exchange el enment (50) or after regeneration air is 5
heated in the heat exchange elenent (50), it is
theoebyindking i possilse ta provild sorhmmidification. r edtethisrtané, @dsepiion air or
to be passed through the adsorption heat exchanger
regémration) air thiat Basmmg@ugh themsiseipbipe heas caehianger(dd) 34) has already
performair dehumdification or air humdification in

passed theenghithe heas exehungeglemsnigsP). ( herefare, in thiyagyentign, after

anot her ,enbodi nent, there is provided an air . .
adsoFRitoniadis Aeclap phihahedl expnange element (30 aF afrapgepgERtio air is
that. a | atent heat processing elegent (60) . for i
hiabtbih Rt S1shanas SReRCD) fs BRSUTF hy ause piegUerEtion fr

a distributi,on passage for the distri.bution,o .
et hioue PRRGIRGIER fishaprton Be shbBE e oty This makes
. . i Lqe 4). .1 hd
S T s R N T R

e cool'l ng
' ' bed, and this airstreamis
a%& po{hé%&t{éé?fg&ﬂgﬁrl(lﬁgg I space, thereby making it

[0RR8fi bl elngﬂo%ffﬂgsﬁdgin@ﬁt, bR oA 4if 86d @onitPapgaatus which

ot her hand, ating the adsorbent, noisture is

isrc@hReRaifed B B Alblehit hQRPICAEHRY dMahént (FO)SBEP&Fdritiing aidMlent heat
this airstreamis supplied into the room thereby

proRkdsiig ik pravidedi il h&listebniop\askigew eyt g dibtribadsn ofadsbiption or
this time, adsorption air or regeneration air that
regasaattor dir thagpaskdsethaaigh thet ddsorplienheaex tiaanger (18,184). 14)
al so passes through the | atent heat processing el enent
[Q0@9) . THartkis embodinment,Wisilex@oling thetadsorbentdswispire omamair stream is
dehum dification or regeneration air humdification in
adseebeldaarsithis dirstream isowppEédigtetreimdpor pacs, thesehy making it possible to
adsorption air dehum dification or reqenerati on air '
pievidedpemncighpmidificatione Bidhe pthrohandewhile heatingdlag agsphent, moisture
.14) can be carried out. EFFECTS 25({0030_] In | Lo
isgeleated Amaw aigftram (adsarbeny regenciatipnloand this gitstrgam s gipplied into the

o s oS e it
R T O e R AT (R —
1o VR e S @Rl efE apto D g TRee e, i gy
SSRGS T B8 e e
h%)a‘r? 8£Jec§§sg%’g Q%Eﬁt%ﬂ)t, B Qﬁgfﬁﬁ{on%r defth iR otr?eg,tbﬁeration air

humidification in the adsorption heat exchanger (13, 14) can be carried out.

EFFECTS

[0030] In accordance with the first invention, it is arranged such that, of the plural
heat exchangers (11, 12, 13, 14) of the heating medium circuit (20, 40), at least one heat
exchanger (13, 14) is made up of an adsorption heat exchanger (13, 14). As a result of

this arrangement, room-air latent heat processing is performed in the adsorption heat
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and the anount of sensible heat to be processed. In
addition, roomair |atent and9sensi bl e heat
processi ng and adsorbent regeneration can be perforned
just by driving the heating 5 mediumcircuit (20, 40),
thereby elimnating the need for provision of a
dedi cated heating neans for adsorbent regeneration,
exvhengdr (15 ddyresd gasiblddient procgsinigas perfreredtin ensthert hdat gehanger (11,
COP. Furthernore, the air conditioning ap?ar atus can
12 theeaby miaking itphesithle so free)y vertral the ameuntiof laterg heaggp be processed
al one, thereby all ow n% the apparatus to have a i
anghilp attounoefisengiblatheatrio be powgssed) nlnaadditions reasn-wiratent and sensible
di fferent enbodiment, it becones possible to 10. . :
heat peqcassingand adsorbent TagCTGERIGRICAR PP BREHICAJ BT %wg‘rwﬁea the heating
cool i ng oper at i)gtgﬁrmde or to intermttent] I OVi

) ' i,de .
eI UD A0 dGeTeRY LB Hhe o8 SR BIOY g aalepipated heating
the use of two air _heat exchangers . 1 an : .
e OB SRS RSl oht BEAGBR forspl tp pehm PPerdtions ar bigh
] S nventio t.ne pr.ovi.sion : :
Ot h EnbEiorS e 4 EoRforify fbatitod QHRE ety hiA hegring medium
0SSl bt - . o _
AR, FoxeRoft B 5Bkt B ERNAL Uk ompact configuration
[(ﬁf‘;[f di meft,. 6rhal?c%qglﬁ?§ ﬁﬂﬁ? t?h%o&ﬁ]éﬁ?,% b URNS b¥ssible to
provi de cooflng and dehumdificationor to
inft i&&ﬂ%b‘ib%d@ HOMiSiQiftaabA BSHA B cOSIH LIkl AGddDE to
the use of a single air heat exchanger (11) and two
e At yPro g humed S bAARFFing i hebfihg opératiitinbdeBby the use of two
also in“this invention, the provision of these three
aft B4t exENGIARYEL, 2§ 3dd a didgleldlorptibd heh sxclahgerqhy). ndkiaddition, in
it possible to provide a sinplified 20 apparatus
tiiohifvegtivmg theqirovikida 3B thek e thaecisead exvhangers (11212} 13) euffices, thereby
enbodi ment, it becones possible to continuously
npking itipossibdd foroeidel a dimiplifiediapparatus ennfoguratgon.
continuously provide heating and humdification by
[4038] use Infactowdanderwitieanotesceinhodiment,(it hecompey pasfible j@continuously
adsorption heat exchangers (13, 14). In additjon,
provide eoling gnd dehvawidificatiomerdo sentinioyslyineexide heatwgradi ng
25 node and during the heating and humdifjcation .
hupidifieatiog bydheusent a preleais heat cyghangehd L hind thpeadsorption heat
exchanger or.ms senihble he

11, 12). whi [
Rt (1 Taha AR T PR RGERT OBt BTN GEghese fros heat

i ch f | ajent heat processin it becones .
HEPgb He 35 T S0k SRl MBS S sabledp PRITdE Splified
to be pracessed and the anmpbunt of sensible heat to be
RIS g@&i@é 1007hi s acconpl i shes i nprovenent in room

(GRS o 03 o d L\ B RO ot P et S
continuously provide cooling and dehumidification or to continuously provide heating and
humidification by the use of two air heat exchangers (11, 12) and two adsorption heat
exchangers (13, 14). In addition, both during the cooling and dehumidification operating
mode and during the heating and humidification operating mode, by the use of both the air
heat exchanger (11, 12) which performs sensible heat processing and the adsorption heat
exchanger (13, 14) which performs latent heat processing, it becomes possible to freely

control the amount of latent heat to be processed and the amount of sensible heat to be
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whi ch perforns a vapor conpression refrigeration cycle
is used as a heating nmedium t@rcuit (20, 40), thereby
making it possible to separately performindoor |atent
heat | oad 5 processing and i ndoor sensible heat | oad
processing, and it becones possible to perform

efficient operations. In addition, any heating neans
pfooessedis GFle accmqgmh@rlmmmhmroommmfpﬂe refrigerant
circuit (20) is no |onger required, thereby making it
[@34b poskiaskerdancepyidyanether ratmmt@slugerﬁdﬁp r@ug@m{lwrcult (20)
from becom ng conplicated. [0035] In accordance with
whirheeioras  yapQTSAmPTasHion sefrigeTaHen RYte ickised ath P%fmns medium

R0, 41, e TR PESSI L0 SFBpetehy B DNy il A {5111 I?eat joad
%ﬁﬁr@ﬁlﬁégﬁ@?@% Wa@%‘yﬁ@é&ﬁ%%%@@eﬁfgﬁfﬁsEES? i Perform
ﬁ%é%??%%i‘%e 3%@??4 %ﬂ)t’ Bgﬁﬁlrg&ig%ﬁns ﬁ aﬁé&rﬁgﬁt regeneration other than
t]:%q?ﬁ‘[ré%% cn&ﬁf&?fdﬁgﬂoqgn%f l?%{) utea atﬂertegﬁ niak dl% ?ﬁgo Eggsmle to prevent

circui nge’r req

co ?aﬁﬁﬁ'cgﬂﬁ rt@&?ﬁg;b%c&rﬁmgr&@%a&@e appar at us 15

Irguratio rom becom ng co Icated. [0036] In

(ﬂﬁ?fr d anﬁeac%lﬁgnc)é%lt@ﬁﬁﬁﬁ@ren%ﬁﬁﬁ’éﬂmﬁé colH IEtﬁd hot water circuit (40)

igerant circuit (20) and the cold and hot water

f&'tﬁ&ﬂb\ﬁr of 490 ol RotNafer aSused Beahédtehg st cathi€ (@0, 407 thereby
40), thereby mnmaking it possible to separately perform

niakih@at pdssibénto sepdhtelyomeafopmdndss ilaentdieat loadipiessing and indoor
sensi bﬁ)e heat | oad processing, and it becones possible

sémRibpehdad tond @i bdessing) tand prreabmenpossible B(eafden teifftrientapyrations.  In
heati ng nmeans for adsorbent regeneration other than
addigon,@hy hgeingeans fousidsorbe@0pgenctationetisy thnethd coldtand hot water
water circuit (40) is no longer required, thereby
cieuit (4§) istnodbsger remursidpthereby alsp anaking it peSSd}jpm prevent the apparatus
configuration fron1becon1ng conplicated. [0037] In
cenfigyratindeomibespning ch@plieaitstbdi nent, a noisture
absorbl n operatl on and a _noisture rel easjng

él At O agper WrW%Y@@PO@ﬁ%efHIPQCBFW%@edﬁﬁ@ef%‘} Cir¢pit (20) and

roI unit (15).. 25 And rqQom hum di f.i cation

tfsr LR s @) ek et PEDHERCRETicat 20, 40, thereby

lsture

}ngtxhpcéss @rsﬁ?fﬁ' teBy qxﬁqetgltg l}%g{}ﬁ@gprocessmg and indoor
S o BB Rl e .
AT BB B S o

SR NI PRI fo B SEEL s i
pYQiND (Yet & iRpparatus configuration from becoming complicated.
[0037] In accordance with another embodiment, a moisture absorbing operation and a
moisture releasing operation are carried out one after the other by the control unit (15).
And room dehumidification is provided by supplying into the room an airstream moisture-
adsorbed by the adsorbent during the moisture absorbing operation, while room
humidification is provided by supplying into the room an airstream which was used to

regenerate the adsorbent during the moisture releasing operation.
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bet ween the noi sture absorbi ng operation and the

noi sture rel easing operation 15 acconplished, is

provi ded. Especially in accordance with the tenth

invention, it is 5 arranged such that as the | atent

heat | oad increases the setting value of the tine

interval at which switching between the noisture ]

[MB8br bi nly asperdandeovitaandthen embpodinant.ghe swisehing pterval setting part

operation is acconplished is decreased, As a result of

(k6n:i for satting: depending othida latent hepidead, a tirag ByRrval s whichawitching

| arge, the frequency of switching is increased to ,

betwer Bip Meistupsalsorbgg opgsdipmandthamRisHIe r5leasg Qpsrasion is
ion. On the

SRS TN 5GP VIR e S PRGALY Posgoriancsiih A bR iagtigRcly s
alg*f?ﬂﬁsﬁﬁﬂ B@ﬂ%@ﬁhﬁ? g’ﬁ%‘%}rt ngftﬁ%ﬁf igfr.te?%ré ﬁg%&hfgdvu e c?ttjlﬁe time interval at
RS Bt R M elsorbibg sBREROTIE S Ml Rlcasing
bt i TS it BhElls daEfhecd Poks A LIRS R EREAGR Fhen the indoor

1 Rgﬁ%adb% t@amrges‘iﬁ@ﬂgcﬁleﬁh%?mit&&@ is iRireREbd REMERDY HR3Lase the

exchange en a rst” alrstream and a second

amblufiidreRMrhliffativh A thelathdulnesEkimial flcanom d SO e tRerdtahd, when
or regeneration air to pass through the heat exchange

tiRligdeatéflat bREsSMAIITTE RGuedcyTss/itohiag i0d@irdased to thereby
cool adsorption air or heat regeneration air in the

rdiead thexaetvangel ddhaenidific{tiod)or tHhanedm bé humidifcmiors Accordingly, it
possible to efficiently performair dehumdification

bevontes poskible c@bdhieve contfboratdel sperptingeonirebhdependingmpen tizGindoor
(13, 14), thereby making it possible to prevent a drop

latent Hedtdodddi fi cation or hunidification capability.

&%040] I n accordance wi th another enbodinent, it is

[G03Phn g e dinagesrdanpgtwithhe different embpdimenp ribie esrangry e thah the heat
(60) for performng air latent heat processing is

exphangeiclement (B0) for §%¢Qtl§igtheéfrﬁxﬁb§¥§@§%¢nfadimt gjgstream and a second

distribution of adsorption air, or regeneration,ai

r
aipfiream is proyadadde thesplyallow AlsOMIOB A QT SFERER{IOB 2irig Rgssthrough the
13, 14). a result of this. arrapgenent, adsorption.
héaqt Pxﬁiang%ﬁéﬁ@%&ﬁb ﬁf‘%ﬁﬂ?y A “ﬂ%%%‘gg tp ﬁl‘%‘ffg’ﬁ"fﬁgog’mn air or heat
adsorptian. heat exchanger. (13 4),.4 S de.to pass .
rGeEga i S0 F Hes SPRRES Flstienh S0k es ThiefOE: EReSrEagssible o
erefore it . 0 [ L.QCe adsor pt |
oty BeEoizh air SER AR BEH of him| ipBH T e 145300 R exchanger
. . 0 A . 0 er
(1o L4 RS, il bR o PevB30UEh PRl RAGCIGD
hﬁﬁ'ﬁfi@é’q@lﬂﬁ%pdﬂi‘li@j r dehum dification or humdification
capability.
[0040] In accordance with another embodiment, it is arranged such that the latent
heat processing element (60) for performing air latent heat processing is provided in a
distribution passageway for the distribution of adsorption air or regeneration air which
passes through the adsorption heat exchanger (13, 14).  As a result of this arrangement,
adsorption air or regeneration air which passes through the adsorption heat exchanger (13,

14) is made to pass also through the latent heat processing element (60). Therefore it

becomes possible to process adsorption air or regeneration air in the latent heat processing
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BRI EF DESCRI PTION OF THE DRAWNG 5 [0041] Figure 1 is
a circuitry diagramwhich illu®trates a first
operation (A) and a second operation (B) in a cooling
and dehum di fication operating node of an air
conditioning apparatus according to a first
enbodi nent of the present invention; Figure 2 is a
eletrrenti{60y yndlinahe adsorptionthent dxchanget €3, a4, ithes¢byapaking itqssible to
(A) and a second 10 operation (B) in a heating and
a¢nonipdish iroprovementpe aitdehgmidification or hemalification dapdbdkityng
apparatus of the first enbodinent; Figure 3 is a
circuitry diagramwhich illustrates a first operation
B&é\ﬁand a second operation (B) in a cooling and
PEPERIBTION @E@?}!\E%Aﬁéﬁ@ of an air conditioning
ratus according to a second enbodi nent of the
U@?‘Eient invention; 15 Figure 4 is a circuitry diagram

\ggief gfiglé}#u t}g;aaéifef?l' A ég@;ﬁb\%ﬁ@ %H??F?@% ??fg@?q%g%ﬁ%rel ER? gnd a second

oper at nmode,.of t all .. Ltiani. I S IS

opE LT TR i onBimiai PR B RY mIRF B bl ofisioning
' i1 us t i ' .a second

Al biskihg & £ P O Sinc RO A6 bitSer Mochith:? 2

oper a . . . g .

a6cor iEne: FREoiftiE aiBen Rt IhGRaLPa s pERIBAA) and a second
ob PGS (B a e Earfd HusnidiflehfictbpdrMirth AR thOhig Ronditioning

Illustrates a first operation (A) and a second
appeitad 6OMe Bt elrbodinh@@t | Ng and hum di fication

operating node of the air conditioning apparatus of

t he t Riguftk Bbodiciitny diagragiwiicl illstrates alfirstsipeationdA) and a second

whi ch depicts how the air conditioning apparatus of
opdretior2@)tih iarcdokmbadi dehntnidificativatopetatidg niddgof an 8iriconditioning

di agram whi ch shows an arrangenent of an indoor unit
appardtheagording tradsecomhemyodiment eftthis present evenhion;d

enbodi ment; Figure 9 is a conceptual diagram which

showsFimrd histasdifcattiyodiagnan whigh ifustratgs p firg operation (A) and a second

condi tioning apparatus of the third enbodi ment as well,
opgradpiibtin ngneeﬁlrrg gnddwmneidification epssating roede o the pis conditigning

a circuitry diagramwhich illustrates a first

apnaEaths pighe pegond smbadisrentnd

Figure 5 is a circuitry diagram which illustrates a first operation (A) and a second

operation (B) in a cooling and dehumidification operating mode of an air conditioning
apparatus according to a third embodiment of the present invention;

Figure 6 is a circuitry diagram which illustrates a first operation (A) and a second
operation (B) in a heating and humidiﬂcatioﬁ operating mode of the air conditioning
apparatus of the third embodiment;

Figure 7 is an illustration which depicts how the air conditioning apparatus of the
third embodiment is installed;

Figure 8 is a diagram which shows an arrangement of an indoor unit of the air
conditioning apparatus of the third embodiment;

Figure 9 is a conceptual diagram which shows an installation state of the air
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operation (B) in a cooling and dehum dification

operating node of an air condi3ioning 5 apparatus
according to a fourth enbodi mrent of the present

invention; Figure 11 is a circuitry diagram which
illustrates a first operation (A and a second

operation (B) in a heating and hum dification

copitiating appasates of the terdembaiimelnttas ovelleg depisting air flowoduring
the fourth enbodinent; Figure 12 is a circuitry
opéragwram which illustrates a first operation (A) and a
second 10 operation éiB) in a cooling and ,
dehunFigurd Hasiacnrcaiser diegrag whigl ilbstratss afirst opemtion A} g a second
apparatus according to a_fifth enbodj ment, of, the o
operatiem(B)iip perplivmanddehymidification opergting madeypt ap Ay rcqpditioning
which illustrateg a fi rst,o%ﬁr?ti on A‘), and. a second
aPRAEIYE PESATHIRS T hioyrhemhodinent oF Hghrereht Lxentes:

P o [R5 P S TR 5 RURBEGHE K nd  secoe

dj whi ch sh | i e

obAG TR o afesi Bl RpRb! FleRihehBifotihe b Somlifipping

a ar&ﬁ?hf;{hiquu | LnbdWeuring operation; Figure 15 is
circurtry c}‘?{agram%l ¢h illustrates a first

oper aﬁi%‘gl% gZIA%s aad?l‘?:ufgl;fgg rﬁil whitk ilﬁ{i{eﬁ%? Q%}]'sti(z?rcﬁtiﬁﬂ PA) &Yl a second

and defium icatl ating no an a
oAbl (Bth @Qogﬂnéﬂﬂﬁd&hﬁﬁdi%&%%ﬂéﬁhﬁhg_n%&' oftaRl air conditioning
enbodi mént of the present invention; Figure 16 is a

afpdrs hécvrdh@ &y ATiebbdinkdnt 6f fhafpesses ihventionpper ati on
(A) and a second operation (B) in a heating and

hum diFfgueal3 B GReltat dingranddkice illisheteah fira@petation (ANand a second
apparatus of the sixth enbodinent; Figure 17 is a
operatep(Biah adieagnpandhintidifichtiors opatatingzhedd aff the airsbadiéoning
of the air 25 conditioning apparatus of the sixth
appdvards obthe feih emsbddirasntdepi cting air flow during
operation; Figure 18 is a conceptual diagram which

shows Figuré hsisal donténswal shiagram ethichrshowaan anstallasion tetane the air
of the air conditioning apparatus of the sixth )
cendibening Appasaiusef the fisthlembodipent @ fgllas depictng o flowduring
operation; Figure 19 is a conceptual diagram which
OB¢fatRMan i nstallation state of an air conditioning

t di t t nbodi
gfggreﬁ}glﬁq]f;é%?qr cg{:r,:ﬂ&gy &ég?rp,zsne\\éﬁigh tiwilu%trat(t?:s Ia 1rsgtopglfatitorr1] ?A) and a second

operation (B) in a cooling and dehumidification operating mode of an air conditioning
apparatus according to a sixth embodiment of the present invention;

Figure 16 is a circuitry diagram which illustrates a first operation (A) and a second
operation (B) in a heating and humidification operating mode of the air conditioning
apparatus of the sixth embodiment;

Figure 17 is a conceptual diagram which shows an installation state of the air
conditioning apparatus of the sixth embodiment as well as depicting air flow during
operation;

Figure 18 is a conceptual diagram which shows an installation state of an

variational example of the air conditioning apparatus of the sixth embodiment as well as
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as depicting air flow during operation; 5 Figure 20 is
a di agram whi ch shows an arratgenent of the air
condi tioning apparatus of the seventh enbodi nent;
Figure 21 is a circuitry diagramwhich illustrates a
first operation (A) and a second operation (B) in a
cooling and dehum dification operating node of an air
depictilig dinflowgluriap paematios according to an eighth
enbodi ment of the present invention; 10 Fi giure 22 is
ci r cuFignge 19 isgreancepiial idisgram sthich shows aniinsta la@p@ statq anm air
‘gﬁ“and a second rcgmratlon (B) in_a heatin

iQning apRarans eserding g seyerth gmbodianet pf @srpafrse‘:nfolﬁwﬁgwn as well
apparatus of the eighth enbodinent; Figure 23 is a
a%ij?l%ﬁp’fgr%}fﬂl‘i"ﬁ&f‘lﬁﬁgmréwq’l lustrates a first operatl on

Gehunf it el%?‘cfﬁ R Sscln SRRSOt Atk reliianne

15 aft'%t us a gﬁ‘ff to a ninth enmbodi ment of the

amaéétgg? ﬁ@%‘fﬁ“ %‘ﬁ Pe 24 is a circuitry diagram

whi ¢ hF %ll_eufgs%fc%%uﬁﬁ rﬁm%l%aﬁwu(gﬂ'aéﬁ f?{l%g'&aﬁgﬁ tmfjand a second

oper at | in-a ng an

oBR83 [ T 8) ol BER SRR m RRAI Bl
g)ﬁurﬁhs hédoﬂﬁﬁg ébt fﬁ?e@htﬁ'ehﬁabdﬁn?&ﬁ ot ih%g)résé}lt iaphtR_Rnsecond
O operation cool i ng and humi di fication

oper akjgnge zm% d?xfcuﬁﬁ/ it n%mﬁmﬁbﬁ iRRirAEs a TR dpatatien (A) and a second
according to a tenth enbodi nent of the present

opétuestt (B afbegtiiandthunsidificatiéC opdritihgthady @hthivair ebnditioning
Illustrates a first operation (A and a second

apyeatas obthe eighth embodimehd; ng and hum di ficati on

operating node of the air conditioning apparatus of

t he t Eignre Zhisadiirceitty, di2grai whick ilRistrates a ficstopaiatioy (A) and a second
diagram which illustrates a first operation (A) and a
opaeeni(B)ap ercaviingar(dB)chumidificasizini apgrating mode of an air conditioning
dehum di fication operating node of an air conditioning
appAsaiis eesording by alningh embodimentanfdhe preeaab BUERROR: of t he

present i nvention ure 28 is.a circuitry diagram

vvhl chFigura4 w@t%@uwﬁaﬁmmo‘ﬂ@%ﬂh@ﬁm@m ﬁaﬂ@psrage& ehdand a second

oggatish (g gated and e R iRETodspishe air gendfioning

the el eyenth errb dinment; Figure 29 is a circuitry
Ak %ﬂi/&ﬁﬂ‘&#h? gdimedtes a first operation (A) and a

sec Ong1gure 25 is a circuitry diagram which illustrates a first operation (A) and a second
operation (B) in a cooling and dehumidification operating mode of an air conditioning
apparatus according to a tenth embodiment of the present invention;

Figure 26 is a circuitry diagram which illustrates a first operation (A) and a second
operation (B) in a heating and humidification operating mode of the air conditioning
apparatus of the tenth embodiment;

Figure 27 is a circuitry diagram which illustrates a first operation (A) and a second
operation (B) in a cooling and dehumidification operating mode of an air conditioning
apparatus according to an eleventh embodiment of the present invention;

Figure 28 is a circuitry diagram which illustrates a first operation (A) and a second



10

15

20

25

operation (B) in a cooling and dehum dification
operating node of an air condi®ioning 5 apparatus
according to a twelfth enbodi nent of the present
invention; Figure 30 is a circuitry diagram which
illustrates a first operation (A and a second
operation (B) in a heating and humdification o
opqretiert (Bygn adating andHeinziificatierioneraingrmgodegfishe air gendjtioning
the twel fth enbodinent; Figure 31 is a circuitry
appasafpaed thaclewenthlegbpdinent a first operation (A) and a
second. 10 operation ci}_B) in a cqoling

( and .
dehunt'ire Fsiagircniver degrag wiel LLBstraiRs afirst Oppratien o iyl a second

oSEB A 5ERAh M BBl S ST i
which illustrat first.. ' A), .and.. d
o 00 B R B PRRL AP e oo

P! KA IRES S8 9 P0G BRI an  seond
oRPIRTETh SN A SR ookl L Sl
asPadi SEAL cdsiryeblbodfindfPi cting air flow during

peration; Frgure 34 is a diagram which shows an
ar r anggiR Rfa iRkGitAl diaG@RAVRitP ludgate @R Piddt dpeiatioh (J'K)ﬁﬁld a second

thirteenth enbodi nent; 20 Figure 35 is a conceptua
ofitra@ér(B 1A ia Cho AN dhuimidifisdtioatdperating aidle@f aARir conditioning

vari ational exanple of the air conditioning apparatus
appardtieadcbtdihg iy thirtssathimBottimas ofiehd presedt tiepntién;ng ai r

flow during operation; Figure 36 is a circuitry

di agr Bigurd3Xis al ditcusty disgramawliich Stustrptes affirss opéraiom (W) and a second

second operation (B) in a cooling and
operhtiori (B)fin edcating wpdrmidifiganerdepesdtingmede ofgbe air couditioging

25 appar atus accor di ng_ to a fourteenth enbodi nent of
appesatps eStba thiftpengimembedimentt Fi gure 37 is a circuitry

diagramwhich illustrates a first operati onbi_A) and a .

seconbiguepkd ista concqpal dipgearm aduchrigows an prptallation siate ofithe air

operating node of the air, conditioning_ _apparatus,o )
coIitioring pRRaFAAS @hibe diresnth erppodipenasypebasstoRicERgRiy ihgy during

OUT . THE | NVENTI ON [ 0042] Enbodi nents of the present
OPSAUMti on wi Il be described belowin detail with

{ ﬁge][ E?g%ﬁqétﬁ@tagﬁﬁ%g&%ﬁ] Xi & drq%%ggﬁént%%ﬁehﬁl[ ¢on%f1tioning
apparatus of the thirteenth embodiment;

Figure 35 is a conceptual diagram which shows an installation state of an
variational example of the air conditioning apparatus of the thirteenth embodiment as well
as depicting air flow during operation;

Figure 36 is a circuitry diagram which iltustrates a first operation (A) and a second
operation (B) in a cooling and dehumidification operating mode of an air conditioning
apparatus according to a fourteenth embodiment of the present invention; and

Figure 37 is a circuitry diagram which illustrates a first operation (A) and a second
operation (B) in a heating and humidification operating mode of the air conditioning

apparatus of the fourteenth embodiment.
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5 be described, first to fourth and fourteenth

enbodi nents are exanpl es obtathed as a result of the
application of the present invention to air

condi tioning apparatus of the air exhaust fan type in

whi ch the anobunt of air to be expelled from an indoor
space to the outdoors exceeds the anmount of air to be
supplied to the indoor space; a fifth enbodinment is an
exanpl e obtained as a result of the application of the
BEMSMQDEM@A)RRMN&O&WTH@ BNV ENII E\N ng appar at us

of the air supply fan type_ in which the anpunt of air
[4042he sEmbpdimentsef thepieprns stvenpen wilbhe desqubed eelayin detail with
of air to be expelled tq the ouidoolg Irl1d SIXt E

e FEpIee b AR BPAP YRR LRSS e@ma?reg B fallovdiae sbgdiments as wil

ST S AR e s
of B Gmbiet’Pn 57 e Sr AAC SatioR o Al “ahBifing B EP ot fog Fextaus
R ol L T R e

eEdsCﬁlg %fogﬂpéf%’r 3HRaN I £ HEd) 1nﬁ8&c§i)géen d i erﬁﬁlﬁlment is an

rst e Iment 1s pr ed wt ef f I ger ant

eI bbtafrdB)as & REQUAT tw‘é;ﬁ)ﬂlcitﬁfnrdfgﬁé piebentt nvefon to an air

circulated to thereby performa vapor conpression

c&ﬁﬁt‘iérﬁﬁg aﬁpa%ius:w%@ alr-Eﬁﬁalﬁ ifdn P H WhieR tidarddind b8 hid $o be supplied
(10) has a plurality of heat exchangers (11, 12, 13)

td &f indbbraphédekcedizahe aoangairhebyegsiee te ttﬁeiu&morﬂaﬂd sixth to
air. In addition, the refrigerant circuit (20) is
tl‘ﬂfteanltldadbamhi&ntsfareeecahﬂﬂés abtahahaper reswldsof the apysladation of the present
exchangers (11, 12, 13), nanely two air heat
iryentiemgerisconditionir) apphratts afghadiyveeddtomfamiypede mdiidi the amount
heat processing and a single 25 adsorption heat

ofaic trabryenpelladio e putdoonsiininbatance wivighe pmounttafuir thdasupplied to
processing. This adsorption heat exchanger (13) is a
apggloorpsp@Réinger whi ch supports on its surface an

adsorbent with which to performair |atent heat

processi ng. [0044] Although not shown

PSP ERERR RN oF TR LRl INE: (13 Tare fin and
T AR A b L
tﬁeﬁiftéta%ﬁfeoa‘?wﬁ'd? %f%c{}éwﬂhae Hreer 2D hroBRR st roerant i
DR § T PRRBF pertbd yall PELRER hs e RUBRRUNED, Pl P
c&?&ri{i&ﬁﬁ‘ gépatrlfﬁ {iﬁggmast @ﬂ &y of ﬁ&ge)%ﬁﬁ’agé&s (1! #2,18) for effecting

I mer s an -adsor
heat exchange between refrigerant and air. In addition, the refrigerant circuit (20) is

provided with three heat exchangers as the heat exchangers (11, 12, 13), namely two air
heat exchangers (11, 12) which mainly perform air sensible heat processing and a single
adsorption heat exchanger (13) which mainly performs air latent heat processing. This
adsorption heat exchanger (13) is a heat exchanger which supports on its surface an
adsorbent with which to perform air latent heat processing.

[0044] Although not shown diagrammatically, the air heat exchangers (11, 12) and
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zeolite, silica gel, activated carbon, organic

macr onol ecul e polyner-fam |y haterial having

hydrophi lic properties or water-absorbing properties,

i on-exchange resin-famly material having carboxylic

acid groups or sulfonic acid groups, functional

macr onol ecule material (e.g. tenperature-sensitive
theeadsaptivebedt exchaager (83)hase fimaind tutel heptgrshangsetof the cross fin type

[0045] In addition, the air heat exchangers (11, 12
anthepch heataxsbanget isiprondde witherlangg apmben ofyregipagulan plate-shaped fins

necessari Ity made up_of fin _and tube heat exchangers of
andhg hegt Gamsiey (ybe gpiending thranghithe fiws.  Ang i the gdsorption heat exchanger

(%;agla y g]{lpélatg i:sL % - g ég ?tben%ggglns@g%egfﬁggla ﬁta g.ge ]%%21%: external
SR B SR R B AR B R s,
TR i —
S o SIS s
rﬂgE rﬂpﬁég?g%g%%g?%cﬂf;ﬁ?%r&r%uffgﬁc Qﬁﬁfﬁédﬁip%glgg?&naﬁ Rfacromolecule

sor T I gerant circuit I's

nfafital g € detnBedaife s veimAtréthoR8He); hAd@ bther AkRFid] may be used.

whi ch a conpressor (21), an outdoor heat exchanger

[d023) , amh fMRRS tHRRIMRahathemBer?Al), 12)48d @dadabrptio Bedit exchanger
heat exchanger (24) are fluidly connected. The

(13 fard 9 Madessarily enade up 20 finiadd putR\Hedesk charigersoffthelcros@fin type.
switching valve (25) as a sw tching nechani smfor

Alterratis¢lpghé heat erilrangéra{liga 24l ¥)endy twrmade upedf thg ethentype of heat
flow. And the outdoor heat exchanger (22) is nmade up

exdhangee. f Theyt may be hade up € FaregempleTtpt exthangersdefche permugate fin
exchanger (24) is made up of the adsorption heat

tywgc hAddisionallg thesadgonbret ig sepnedted on theeexterarlonfaese! qach fin and the
Additionally, the 25 expansion nechanism (23) is nmade

extprmgt susface Qg&wﬁbﬁbmlpw of 9ip malding, yhieht is éx pa M@y 3¢ be considered
mechani sm by whjch the refrigerant. is reduced in )

TespricHy g e%é%/%@ﬂw Aty thag thegip mpldipg n@ych?a?s@gmdlaf)long as it does
and th adsorg}i on, heat exchan 13), and a

nELLNSq ge 49 thepesiormangs of the g‘&’ﬂgtormgneti c val ve

Q35D o A ot B SRR TR o

Wby Bk b Sk B rled S eas AR B Rlgpiristhpgiom 29

e I P

P ST B '8 i Tt o o reversing the

ci?c%d}é’dﬂ%nédiﬁe%gan of Nafrighraft MRWIE AdiRe BlitdbbenAPERMERSR(22) is made up

of the first air heat exchanger (11). The indoor heat exchanger (24) is made up of the

adsorption heat exchanger (13) and the second air heat exchanger (12).. Additionally, the
expansion mechanism (23) is made up of an expansion valve (31) as a first expansion
mechanism by which the refrigerant is reduced in pressure between the first air heat
exchanger (11) and the adsorption heat exchanger (13), and a capillary tube (32a) and an

electromagnetic valve (32b) which together form a second expansion mechanism (32) by
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connected in fluid communication wwth a first port (P

1) of the four way switching v&l ve (25). A second

port (P2) of the four way switching valve (25) is

connected in fluid comunication with the first air

heat exchanger (11). The first expansi on nmechani sm

(31), the adsorption heat exchanger (13), the second
whighahs tedrigeragtiarédaced idressaredetweenlbe sdsomiibndicnt dxehanger (13)
exchanger (12) are connected, in that order, in series )
afid the deamdrmmticattichangen12). t Whe tapilary sitre (B2a) andbé alegfepmagnetic
(11). The second air heat exchanger (12) is connected i
vilwe (32b)iart eooneated meparallel withieah ether d Ip edditipm3he sgcopd gxpansion
four way switching valve (25). A fourth port (P4) of
megkanisy (3 2haayshe anclecidc eEnapsion yalve; s connected in

oGO et ag! IRy L s o s
valvegz .S oper.ative to switch t n.a first. ..
cR gt B TP oA ORGP aT & BG5S Dn 8k Shfghing valve
grs gort I%?Ell({)g ag tl%e second, port ﬁ\f%é )aﬂ% {1‘%%&11 fluid
ARt T ] BER FoH v ie e e sF R gnpgclddin flu
P i . . C _
A L b e el
S BRI P MESIRRR AL sttt 02, e

sQ8hWat hehti&cRih {3{3192 AreR@hhedtd® In AAFodBE if Qifel AuRPEImmunication
(P4) (as indicated by solid Iine in Figures 2(A) and

withBhe firsPWir ekt dxehaifget (12).f OFtie 3680ndSat héab exXdhay ér\(€2)(i8 2dnnected in
between the first and second states nmkes it possible

flufdl dovfinsiCatidewith & eitd su (PBE befheifoerweat switahing valvdh@5). A fourth
refrigerant circuit (20). 0049] Although its

poRiiP4)gifitied foan wiag switthidlg valve (28) is pametted al flyid dohanaiication with
conditioning apparatus (10) is provided with a

tieviuttidn side oftbb@ompras$@n2Bst abl i shi ng, during

operation, 25 switching between a state in which room

[@048] af t The fras saayeswitehiogyhlve {25)ds operptiveoto stiatgh between a first state
exchanger (13) is supplied into an indoor space (see

wihjighual oavs ifusd comanupicadion b%twaerathgtfmtmom{le£ﬁe sesord gopt (P2) and
after passage through the adsorption heat exchan

e s ool Se byl g ity
selighling ipzﬁ){gq-fﬁs g{)é\ngtl]@))( angha ﬁegogcgﬁgtprvﬁgaé@%ﬂuid communication
S5 B oot ) 8 techiepat (B0 Sod Rukt ForBh e fich heowgen the
SRS por e Eheafit e BHorotef e oot AL iR eh sPfFer 208) and
S5, 85 S SOELATB B P gy an s s
nﬁ%ig hg?sﬁﬂl% hc%’&flgxge Y RHfod Qﬁeﬁ‘?g%?&ﬁﬁo%nnﬁ@feﬁi gerant circuit (20).

exc ger
[0049]  Although its configuration is not described specifically, the air conditioning

D)

apparatus (10) is provided with a switching mechanism for establishing, during operation,
switching between a state in which room air after passage through the adsorption heat
exchanger (13) is supplied into an indoor space (see Figures 1(A) and 2(A)), and a state in
which room air after passage through the adsorption heat exchanger (13) is expelled to the
outdoors (see Figures 1(B) and 2(B)).
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adsorbed by the adsorbent. On the other hand, in the
noi sture rel easi ng operation,1®%hile heating the
adsorbent in the adsorption heat exchanger (13),
noi sture is released to an airstreamflow ng through
t he adsorption heat exchanger (13) to thereby
regenerate the adsorbent. To this end, the air
[G05AYi t | Burihegmersp teativeongitppirigsapprotisdd0) isicerstaicted and configured
controller 10 (control unit) (15). This control]er
tq( esgble torper foir bottea mmurmys@wng@pmgon fsep Figuwrey 1(A9gad 2(B)) and
expansi on nmechani sm and the sw tchi.ng nmechani sm
ggqlgrn{nthe

a (HOYtUEEHTBIRAYING OPRIR ﬁlﬂg{eﬁd( B)and X\l dlorespeet
rriyEstérES %@%«%‘s%%%ﬁén ‘i%a% fesagtibe ”%.:%%es adl{sl Bifon et exchanger
(¥icmiisees i &éfs&rﬁ%ﬁ@“q%@ﬁu%@a‘ﬂ"tﬁe AR e et e bandef K1) i
&g{%%qtb(y]lgégmggeglt S ebp F]}FE&R?{?‘%P ?lge{ hd; st cﬁ rél&%&%operation while
hgeﬁ}nvﬁﬁga&sg efiPi nsthg Ec?sog?fgb q{egf &g:h%%gf ?fi}hqﬂoﬁﬂlge s lcased to an
ng

ure r easl| ng op ron IS swtc

attr%tfﬁ%fnat{lé&@%ﬁfé%%l@? H&'@ﬁgn Aod eﬁ&%g&‘l{i?)dtosth@reb); f?:%tenéﬁte the

reases, timg interval at

a4 S i &M Hﬁtamd&ﬁﬁu{%h;pgﬁﬂdﬁﬁ (BPS9 pRIviEd with a controller

operation and the noisture asing operation is
(d%%l Wifit)(e5). t Thiks édamnerv(asy@mu%& R Wy OREFRATGMlve (25), the
[0051] I'n the follow ng, the running operation of the
%ﬁ)ﬁﬁﬁﬁchhxﬂﬁlhf(%)@@rﬁlﬂﬂﬁtshmclﬂﬂlﬁ)ndcﬁamﬂﬁSEﬁcitlsﬁdwn)Z Fhereby changing
| NG DEHUM DI FI CATI ON OPERATI NG MODE [ 0052] Duri ng
tliehfove odteifiigeratdn dehefrigdidnt cacuioi20pmet the idisgriwie, ofafrédetween the
four way sw tching valve (25) changes state to the
nfdistete abs@bing ofwrhtian hind te ropistust ietmasifgopeatios  The controller (15)
absor bi ng operation) of Figure 1(A) and a second
nqbeieaalswncl(mg itignten syvitahlingaistenepl spting pagH(l 6pwhichfsets; dapeading on
(B) are carried out alternately. And in the first
thppeﬂmr.lafnnt henelogdigr terae grtervalns whingh wYitahing Rekyesising moisture
valve (31) is reduced to a predeterm ned val ue, and

abgosking gpergHen and \hgmqgst(@ggl)easlgg ﬁpg@t&p s madge gbléﬁwncﬁmg timer
{ at On th th hand, t

(93 Gpsimeromd amigeg st WapreiBe e TEdoRp BRresrS: e ime

PSSR ORGPt ROt ok b s

eration,. refrigerant, di.scharged out of the
%g Bq,ton is made 1s set to a fower value.

RUNNING OPERATION
[0051] In the following, the running operation of the air conditioning apparatus (10) is

descried.

COOLING/DEHUMIDIFICATION OPERATING MODE
[0052] During the cooling and dehumidification operating mode, the four way
switching valve (25) changes state to the first state. And a first operation (moisture

absorbing operation) of Figure 1(A) and a second operation (moisture releasing operation)
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(21) condenses in the first air heat exchanger (11).
Subsequently, the refrigerant2@xpands in the

expansi on val ve (31), evaporates in the adsorption

heat exchanger (13) and in the second air heat

exchanger (12), and is drawn back into the conpressor
(21). At this tine, 10 a streamof outside air (QA
ofiFigare 1) argmrti¢t awgltematelyt. i rAnd inithe fisshoperatidma thyedegree of
(11) is expelled to the outdoors as exhaust air (EA),
optriihgofthe expansioh vabisrfdH) is r¢duoyd tor 2 predgtarringd value and the
respectively through the adsorptl on heat exchanger
clegBomagnstic yelyg gh2h)iie plasehindhappenisaie.  On dhapfharbangdpin the second
return into the roomas supply air (SA). [0054]

operation; jthisexpansion a%léﬁ@lﬂé%nlaﬁ‘:ﬁddeé%es? %aée ‘zSPlFéaomagnem

i.n the ad ption 15 heat exchanger (13),
%ﬁFE@iﬁl?P@%"r@Pﬁ ?&lts B¢-0cessing is perfornmed mainly

[Q(ge’: i i i,uali%f%ﬁ at(&r}g ttbeaﬁlis %Q%)l('z?tgoa gér?é&lscgg@gﬁi ﬁ’ﬁt of the compressor
%ﬂ S o AR S g o
%rﬁﬁiﬁ%@ {%Fﬁ@v%ﬂ)ﬂaﬁbﬁ'}h‘g 9&#?&10‘3@& Péx%h%ﬁkt%ﬂ gﬂﬁ Fhd in the

e renual art rou

séc%ﬁﬁ ﬁg Haht ev&ﬁﬁ{%ﬁgﬂﬁ e Ge dl(a%v%)bacf( hﬁfg‘ ﬁ@ccﬂﬁir@ﬁoﬁ@'ﬂ” YAt this time,

coo and 20 t feturning into the room

a's@84th bf eﬁtside lag ( Ag%%?ﬁﬁﬁige thioubR @St APBS I@k@hahger (11) is
efficiently provide room cooling and dehum dification.

ekpiedlo B dutbod fxaxhh@ndir (EA), Wit lessteansl obmdhir RA) after passage
refrigerant discharged out of the conpressor (21)

réspadeBabroughtifeadsbfption hkdt dyeldngexdBaagethrquih)thasstond air heat

t he adsorption heat exchanger (13), expands in the
exciphférdly) retuve irtd Aee) roomvea sopply ey (BA)t he second air

heat 25 exchanger (12), and is drawn back into the

[@U5¥Dr es dothat B, aintaterhy heatiprovessing istpesarmed mamly &i e adsorption
air (OA) after passage through the first air heat

heatenelrgger (13X whils ainqsasibledeatproprssing it profarsied snaindhidn the second
air (EA); a streamof roomair (RA) after passage

atrrlnem angsr (12%s oMore sciically: ore par gEroopuay (R4) passing through the
expel l ed to the _outdoors as exhilust air

inio0r hes extanetiadhlor bavibls s eghingap 13), thereby
E‘P?rg g'lljal E‘é(tf{gﬁ e[géygiptFlgn %%&m%iy %n?@@gé]l Q&lfetth%{eqa[lwgg other
55y DRSS b AL 01 1 BESSFRI ) 408
R A S
eﬁwieﬂtlgr% {;]\nﬁe fcﬁ)%oc}’l‘fﬁ' lang‘QﬁUI{ll apb ot her part

asse cond air exchanger (12),

[665%5 e ﬁ’l@'oﬂgzr BRAD) Y tHeQOL A operation, refrigerant discharged out of the

compressor (21) condenses in the first air heat exchanger (11) and in the adsorption heat
exchanger (13), expands in the capillary tube (32a), evaporates in the second air heat
exchanger (12), and is drawn back into the compressor (21). At this time, a stream of
outside air (OA) after passage through the first air heat exchanger (11) is expelled to the
outdoors as exhaust air (EA); a stream of room air (RA) after passage through the

adsorption heat exchanger (13) is expelled to the outdoors as exhaust air (EA); and another
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and then returning into the room In other words, in

the second operation, the staR¢ is that only indoor
sensi bl e heat | oad processing is mainly perfornmed

whereas | atent heat |oad processing is hardly

performed (to be exact, the second air heat exchanger

(12) sonewhat 10 perforrrs | at ent heat | oad

speanc efmiong)ir (Kb hsteypessapy throughrthe sesiond girihsatrraichdnger (12) returns
provided. [0057] By alternate repetition of the first

insp dhreaomrasshpplyde (§ddond operation in the way

descri bed above, it becones possible to interm ttent

ORH61 or mAT Heab e} enepart ¢fhe rqoa,air (Mbw@@.m&%ﬁﬁp'égh the'tndoor

cont| nuous| y perfaqrmng.i n%?or nsi bl e, h

EQ‘ tsEeAnEpi 24 nWhen dt is ?ﬁ(}sgmtg)piteitﬁxcﬁanger (13),
reuRaraiss E@S%Jq%grbeﬂf{?éld%%tﬁeﬂ?&v@ﬂeﬁ‘*gmﬂe he iR afififgne remaining

oft* B Besi ecoveh € R o7 Bedl SR lalEa S MesBRZh g Allinty cooted
aﬁ@ ﬁ{gntr%rdlfg?&% tbteQ'hgrﬁt 'ﬂ'?(%mj \991%5 g tlilé ?ercﬁl?d %é)é?gtion the state is that

r equUency g I's 1ncrease

ohl(}{f#l&@o%%eﬁme ERY64 ﬁ"éﬁest gli'%?t'nﬁ d%ﬁle}&@tlat&ﬁ%t load

ort 1S en ance when t he

ptQEQHM g isnatp gexlﬂﬁﬁ{edl (RPSE dxact TR s'ecorfdhiﬁr hae ekPahyerqi2) somewhat

swtching Is decreased to théreby reduce the 20 anount

effod@Ndrhehda AR haiCof h@ﬁ’t 206 8Solieds mainly provided.
penhanced HEATI @b %| FI CAEFE?IGV ERATI NG I(g/[qI)E yP

[063038] Bynilteghatdvepdiitivhiofgheafhdt Spoatibnfdndahe seeondepahticigin the
node, the four way switching valve (25) changes state

way debeibed abovk, fthet@mesrasible toristermipentdy paforfmindedrnintent heat load
rel easi ng 25 operati on) of Figure 2(A) and a second

popessitg whil¢ omitsomsy pbdombng jidopeseasibliieatloadprsessing. At that
2(B) are carried out alternately. And in the first

tiopee fractdootrpllert(@S)iegrases sukch 8péas the indoor tasent drptdnad ipareases the time
valve (31) is reduced to a predeterm ned val ue and the
intevel stovhighawitchingbsreen the tfyestiowewna@ eand the S?Pf@ddﬂ@lfﬁmﬂ is
state, On the other hand, in the second qgperation,

apeompdisheghisirealevia doereqss ) Cpgsegpggg@wpﬁn fh?énmﬁatglgt;heét load is
150 SReequseY of DOSUH0E i irased foiogieby o fi aggount of
<BBipALSn 5t b o crmieeSE FRiRe o on e P iy vhen the ndoo
1%%@?&“%%%& TS P S5 R DO AR e
%ﬁu%x%f@at&a%cl#) that SReBL: %%ﬁg%d ﬁn:elgl?z%nﬁé&.m air heat

e ‘conpr essor
(21) At this tinme, a streamof outside air (QOA)
af ter passage through the first air heat exchanger

HEADINGYHUMIDIFICATION OPERATING MODE

[0058] During the heating and humidification operating mode, the four way switching
valve (25) changes state to the second state. And a first operation (moisture releasing
operation) of Figure 2(A) and a second operation (moisture absorbing operation) of Figure
2(B) are carried out alternately. And in the first operation, the degree of opening of the
expansion valve (31) is reduced to a predetermined value and the electromagnetic valve

(32b) is placed in the open state. On the other hand, in the second operation, the
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expell ed to the outdoors as exhaust air (EA), while
streanms of roomair (RA) afte22passage respectively

t hrough the adsorption heat exchanger (13) and through
the second air heat 10 exchanger (12) return into the
roomas supply air (SA). [0060] At that tine, air

| atent heat processing is performed nmainly in the
exmasiopvalon (3Neaplacstinghgepen(stdy andulicledectomageetisi valee (32b) is
heat processing is perfornmed mainly in the second air
Phe%dlnéh@h]aﬁ@eﬁ*atMZ) In other words, one part of the
room air whi ch passes  thrqugh the |ndo

%éghang@rt (sg te, 1 rﬁoge@tlfopowfq;,gge Qrﬁ,dbs& ﬂg@%gut of the compressor

(2338 o Iﬁetosnm El}efgs:eg%gﬂ %E hang‘gqaﬁé &mqe S tlpﬂ zlﬁat exchanger
L &%&%&rﬁ%@% R AR e
e B B 5 R s o
SHBGPOES R0 PO SR Rk 15 PR AR

ei;ﬂe‘ﬁe& REQRSuRRSE ngiausf Qi]} EAL e sfeaRbaf 19)%?11 A tRRf aﬂer passage

conpr essor condenses I n the second air

rRYERBYR Broﬁ%@ Yhe a%d@@ﬁGH 88dtle¥chanB& (18 PAdd tﬁﬁfu@ﬁ&h@é&@aﬁtﬂﬁr heat

|n the“capiNMary tube (32a), evaporates in

eRMhafER (1 DrehieRintC HRIBNAE sufplPhirgsa).i n the fl rst air

heat ~ exchanger (11) and i s drawn back into the

[G0BOPr €S a0thaf Gihk, air Btent héft pidcessingis perfeaneditainlyt s the adsorption
air (OA) after passage through the first air heat

heat ekelragger (23), Whilk airsensiple heacproeestihg isperfdomed nasnly in the second
exhaust air (EA); a streamof roomair (RA) after
aphsaagehangeniigh tIhethusargs, coapireaf thexotrangdRA) ¥B)ich passes
expelled to the outdoors as exhaust air (EA); and
thaereghttbe irglopebent exchapgen (34 wheajt 1aﬂwrng¢hmg ghe adserpgien heat
the second air heat exchang er@i} returns into the
excdongadl Hupmsryerates thegjorbory, therpop bpingmaink wnlﬁ&éﬁed@ﬁé then
part of the roomajr_ (RA) which passes throu

rthag{grmtqapggfo%,m}?gtgg rmmgwﬁg:ﬁ pait flows thy. ggg’ale second air heat
w?ﬁ%ﬁﬁ%?ﬁ)?ﬁwfq%a Frecrialihealed g HRdREHR émtg theigom. Asa

t he . i nin t
re3u SLEs terhi tebuBrmpair bR siSheigere fabs) heating and
the being mainly heated 5 and then returning into
Wﬁ'b ﬁ%%lr?fl In other words, in the second operatl on, the

[(%%6‘?1: € dnsthg Hﬁlter h% ?’n fh@ lild%r@%%h%q?ﬂ&g}ank 8@ a}rg% 1{t of the

essing s nmain

cc{;}rggx‘élssr?g t?l?%%ngiﬁ%ggé %rtg%g%f?%m hedtRRSERYENLY: $B9Muently, the
refrigerant expands in the capillary tube (32a), evaporates in the adsorption heat exchanger
(13) and in the first air heat exchanger (11), and is drawn back into the compressor (21).
At this time, a stream of outside air (OA) after passage through the first air heat exchanger
(11) is expelled to the outdoors as exhaust air (EA); a stream of room air (RA) after
passage through the adsorption heat exchanger (13) is expelled to the outdoors as exhaust
air (EA); and another stream of room air (RA) after passage through the second air heat

exchanger (12) returns into the room as supply air (SA).
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[0063] As described above, by alternate repetition of

the first operation and the s28ond operation, it

beconmes possible to intermttently performindoor

| at ent heat | oad processing 10 while continuously
perform ng i ndoor sensible heat |oad processing. Also

at this tinme, swtching between the first and second

(@681 at i Ahthat macensmart afiteeirogm air (A) whishpasses through the indoor
dependi ng on the indoor |atent heat |oad. EFFECTS OF
hegtExFhanrgT EABODEVENT Pasinesbeweh the adserption heat eawlmg%@m, gives
first enbodi nent, the air condltlonln appar a

MOdSTUTRQ) eeﬁs?e@twedﬂﬁml geredisd tepyieide th e((jreesn Wﬁa@‘rﬁm Igraining
12

o B ELAARDET Eod Lol L, T S, B0 ity s

o e 5 i 8o 5 homy o ROt o ooy o e is e

glaztlédo(% Qnsibég %1%}.{ Efgadspr gesélﬂg 5 erﬂgﬁxlyj &r@ﬁﬁ@@%ﬁﬁe 7 l\%ﬁen@ﬂgat load

n -conpar on w-t case

1
oy B B P
[@%‘éy ' Oﬂs d§ cribed hﬁoﬂesbyaﬁl’iefi‘ﬂ&@ gep%HﬁS'n bk ﬂtr?c%%;eratmn and the second

rption eat exchanger (13)  which supports on

P&ﬁﬁ&? @ &Boﬁ@§ﬁ6s‘§i%‘l’€ tol 1§teHﬁ%nﬂ? SrhPImAbbALRAE hdae ﬂ:tad processing
oad processing, his makes it possible to utilize

wheia tostinueasd @Bﬁ‘@ﬁmﬂ@ ifoot bensitdd hda Biadproddelinglg Also at this time,
regeneration 25 of the adsorbent. Accordingly, since
swhelirg baween teditsfaad sprandi operations dadtamplestedrattiae froervals
adsorbent heating separately fromthe refrigerant
dependimigton(tB@indobhiatenpheat domds an i ncrease in apparat us
si ze. Besides, conplicated configurations are avoi ded.
[ 0066] Furthernore, any dedi cated neans for adsorbent
heating i s unnecessary, and 24 hi gh- COP operations
EFERCBE QIATHEXIRSTIEMBSHHMENT i s possible to provide
cool i ng/ dehum di fication or heating /hun1d|f|cat|on by
(@61 nglnoaergrdanee widh Fhegfgﬁtamb%lilmem the afrzonC hpgmeﬁpparatus (10) is
Addi ti gnal | in the first enbodinent, the fre uencY
e upof thein ﬁé‘lgsemelwft@@) mslufimggbcsts%fua P sxahvpeprsdll, 12) and

eration is,incr ed.if the t ent

RSB 6‘§°'plﬂt§’nlh£'f“g"é‘°ha%¥ (i3 or e ot P 3headihiplion heat
K iBHELEY e FORGERO AT ne 8GRt 2] e o il Bl tné door uni,
bR ek e b st Sk W SR EBmpatisquuin the

cast %Hefé)m &b Eoﬂ‘@olﬁp ahdy dés"i%aﬂ%e outdoor air makeup unit are separately

installed.

[0065] In addition, since it is arranged such that the adsorption heat exchanger (13)
which supports on its surface an adsorbent is used to perform latent heat load processing,
this makes it possible to utilize heat of condensation of the refrigerant during regeneration
of the adsorbent. Accordingly, since there is no need for providing a dedicated means for
adsorbent heating separately from the refrigerant circuit (20), this prevents an increase in

apparatus size. Besides, complicated configurations are avoided.

[0066] Furthermore, any dedicated means for adsorbent heating is unnecessary, and
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10 SECOND EMBODI MENT OF THE | NVENTI ON [ 0068] As shown
in Figures 3 and 4, an air coPd4litioning apparatus
according to a second enbodi nent of the present
invention is an exanpl e obtai ned by nodification of
the configuration of the refrigerant circuit (20) of
the first enbodinment. The refrigerant circuit (20) of
higheCQPB operdtiersxadibematricdrout betause ibés pospblertalpraidof heat
exchangers ;11 13, 15 14) for effecting
coaling/dshnmidifieationtos eatingdnamigification by griwingjonl kg refrigerant circuit
exchanger (11) and two adsorption heat exchangers
%ﬁs 14). In the second enbodi ment, the adsorption

exchan 3,. 14 |nI erform air | at.ent
(] pr SadQOY: e T SPEIR e ah GFRTORCE AL LN N Btween the

pifid i ?tq&f)%%%tpb:eﬁq%nat R

wﬁtﬁs 38 tF%r alnﬁil? %a hpewﬁcgglsrgpt?e 'gglﬁ? g%t oBEr%ugn and the
s%%%? f&%arﬁp&‘?}s d%él%gé%aQ? Ele(l or | éht %émg%idsg dHC h @%Fe}ﬁ?ylt becomes

oor exc anger are f

pgms%t&ﬂ@ gﬂ?éiif Cﬁefa%‘:)ﬁé Qrbtal bé Bét Kg%x; ESmROMad8drgy-savings.

SWIt I ng va ve as a
sw tching mechanl smfor reversing the circul ation
direction of refrigerant flow The outdoor heat

seccND GMBOBIMENT OFCEHEPNVENAFON1Ee ai r heat exchanger
(11). The indoor heat exchanger (24) is made up of the

[60683t  Adshwi imFigheal aad ahange cordioniag eppaidus swonding to a
adsor pti on heat exchanger (14) which are connected in

saend embbdiment obtheprdserttinamtion ihareaampdd bistainby byanodification of the
t he expansion nechanism (23). 25 [0070] The

cenffpuationrof g tefiigesant CE8Yit (20) whithe fupt apiboslmentpaibe mfrigerant
valve. In addition, the sw tching nechanism (25, 26)

cirenin@@poinpe sécoadfenmbetinieny inchedes.sasiatpdimahity qfettceteeﬁr(ctlarrgts (11,13,
swi tching mechanisn) (25) for reversin the ener al

14) fo affeatingfefrigerant/pis heasfex ehamge.fesingle air &(11) and two
refrigerant circuit (20) and a second four

adsprRtion hegt %hme(%@éotﬂ) 5 Ilsthetsemdgmta@éﬁawtsﬂ?f adsagption heat
’b@mé%v?ﬁ '}gm? Ypegégﬁlfet aEﬁ'i‘t h%ﬁg o anb@tthesiebsogﬁﬁorm

gl @a?nd adsorption heat exchanger (14). [0071] In
S?"ﬁ ¢ B¢ PE?&F%?}RS CI rcuit (20), the discharge side of

B Gk e igian ey E (RO BF e sl ftoﬁitlﬁsm i gpfigggpt cireic
(%’tlﬁ)r()g ?n\@ ;;rgéghp&nbc\)/cﬁh%gﬂg égx]fé%féds i 02£ ?loge% ct,lr it 2 ngdwfllgﬁ a

ffolr way s
compressor (21), an outdoor heat exchanger (22), an expansion mechanism (23), and an

indoor heat exchanger (24) are fluidly connected. The refrigerant circuit (20) is provided
with a four way switching valve (25, 26) as a switching mechanism for reversing the
circulation direction of refrigerant flow. The outdoor heat exchanger (22) is made up of
the air heat exchanger (11). The indoor heat exchanger (24) is made up of the first
adsorption heat exchanger (13) and the second adsorption heat exchanger (14) which are
connected in series fluid communication with each other by way of the expansion

mechanism (23).
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10 fluid communication with the air heat exchanger

(11). The air heat exchanger 281) is connected in

fluid conmunication with a first port (P1l) of the

second four way switching valve (26). A second port

(P2) of the second four way switching valve (26) is
connected in fluid conmmunication with the first

[G0FObr pt Theexpeasion xrdchargem (23)33 madt up of papspapsionwalvge In addition,
(23) and the second adsorption heat exchanger (14) are
thestpiwhingan¢chanien(@8+ 26 is madeupef 4 ﬁsst faugiwqy switching valve (first
communi cation with the first adsorption heat exchang
syitehying meshapdswii@S) o soeptinihe gengraksivulatige ﬂlreqtzgn 9£§efngerant
connecte%jlnfluld ommnlcatlan?vmthat ird (1
ewspt oReTtig R G A0 AR fuasFos ?‘EHY‘WQW(} %) (seqend

%{ﬂv %ﬁgqéﬁﬁéﬁ}]@efrg\%rﬁsﬁéz B S UBH éﬁgi‘idﬁ%ﬁ“’%en the first

% ' rtill""Iprf“‘r' éﬁ%ﬁi‘f}%ﬁ??ﬁ 3P e ot R A Pt P @
L MR sl is

c&t%r&ted kD847 co-lrm‘ﬁuﬁﬂ:zftﬁ)%l \%Eﬂ"ﬁ ﬁ%}ﬁoﬁn’ HdRonsaENe mw‘a%%wtchmg

IS operative to swtc etween  a st state

%lvj: ?2’% f AUl @"2‘} oF i ?'Tlr?(%ﬂ\eﬁ §\b‘i?chf1ﬁg’ %lvé)@'S? il nnected in

e secon port uid comuni cation

TRt d’&%ﬁuﬁlﬂeﬁlcﬁﬂ\fﬁlﬂ ttfé%iltheﬁf’é’aachﬁigir tNg. f P 4ibheR rekcl(aﬂgér (11) is

(as 25 indicated by solid line in Figures 3(A) an

cBtted i@ Adidconfgricatiohatich dMitst Bod (P DT the sécond four way switching
comuni cation between the first port (P 1) and the

vhilve (26)poALsetdtid) paan@2h biiihd secomdfoirowdy switchivgd vabed(26) & connected
second port (P2) and the fourth port (P4) (as

in fividcatmedinisatisoiwith the fiest adsdfptip lest exbhaygeaitd)4 ( Bhy expision
[0073] The second four way swi tching valve (26) is

valpe (23) iané thesesomid asdsotptiondeat exclianger (14) argtsequemtisly connected in
allows fluid comunication between the first port (P1)

seqied Tl coppynigatiy with elwzﬁrsmdsomtlgn dediexahinnge ﬂbn e second
betvveen the third po (P3) and_the fourth port,
adspeptiqnigptencBangsy (ﬁa li§ %pnnr:%d ity mﬂgem@ynaaﬂpn éﬁﬂﬁl A third port (P3)

?&a%ﬂn?&?v%w?ﬁ%? b Ve (00 oA Jort §P4hﬁaﬁm§scond four way
sydtnevHst (29 ﬁ%ﬁ"“&ﬁﬁe‘% Hﬁ?l@@?ﬁ”ﬂlﬂ%&aﬂﬁlbﬁ i 3 B Port B5) of the firse
LRG0 LRI D
S‘E#%;lhg gal%) aﬁ tiél go%ngétea Hleﬂl?id co&%ﬂglléahgﬂ Wit RE Qlﬂ:rtl%h%de of the
compressor (21).

[0072] The first four way switching valve (25) is operative to switch between a first
state which allows fluid communication between the first port (P1) and the second port
(P2) and fluid communication between the third port (P3) and the fourth port (P4) (as
indicated by solid line in Figures 3(A) and 3(B)), and a second state which allows fluid
communication between the first port (P1) and the third port (P3) and fluid communication
between the second port (P2) and the fourth port (P4) (as indicated by solid line in Figures
4(A) and 4(B)).
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descri bed. COOLI NG DEHUM DI FI CATI ON OPERATI NG MODE

[0075] During the cooling and2@8lehum dification

operating node, the first four way 15 switching valve

(25) changes state to the first state. And a first

operation of Figure 3(A) and a second operation of

Figure 3(B) are carried out alternately. In the first

[@)78F at | The second faw saydwitohingwalve{¥)tis hpergtivetowavitchdptween a first
changes state to the first state. In the second

steisevlich alows fleidsonwmnicasion baaees fhe Gist peyt (1) wad fieeyecond port

chan es state to the second state. |In. both the fir

GRQ Eishe oA BRI BN EPTOBE Hitd Rt (Ptsmema@grfemPort 1 3P4) (as
lr»g‘l’ e”e@ﬂ@tghﬁﬁ%éaex&au?é's(ﬁm%f@h n'gf’sgftg Fbcyalo%s fluid
c%ﬁ%ﬁ@gw ét'zv%% e GHeraREUE T s P M nore ) afd Aagmmunication
n Bty P @20 Bt REE0URL bE Bﬂﬁi‘é iR 8T salid find i Figures

3®|QfY{ &ﬁﬁ) evaporat es in the second adsorption heat
C (14), and is drawn back into the conpressor

(21). At 25 this time, a stream of outside air (QA)
after passage through the air heat exchanger (11) is

me@@ptmﬁ@}putdoors as exhaust air (EA); a stream
roomair (RA) after passage through the first

[(ﬁﬁﬂ?r pt Ithe H’(ﬁﬂimﬁé,&ﬂ@ﬂﬁﬁ[ng( }atioﬁ o@ﬂfﬁdﬂ' &shditioniikEapparatus (10) is
outdoors as exhaust air and a stream of room

dadcribéd?A) after passage thr ough t he second adsorption

heat 27 exchanger (14) returns into the room as

supply air (SA). [0077] At that tinme, in the room the
second adsorption heat exchanger (14) performs air
OMWMUM&B&E@&T&@N@BE&ATMGMOM heat

(5)0? cessing. To sumup, a streamof room air (RA)

[WhiSth pRuses themooling andw@ehgendjﬂaaw:ﬁﬁnannmthe ﬁrst four way
exchanger &14) iIs mainly 5 noisture-adsorbed by t

suitelinp Edve (353 changes atpteyto throfististatgnd And atﬁrétwneéattwnrsﬁ drigure 3(A)
into the room QOn the other hand, another stream of

andyp ﬁqcami OPWA‘}IOIE)QEEIB‘H@ k¢:1] @r@g:ﬁn}q#@up pl‘tg'patgl(ys ofibhe st operation,
heat hanger‘m%éh gene £ durin §assa? d
thersgs ijﬁy S ‘%%I§ V?) ¢ Hegs plate tg HTSE atey fihibe secon

out door.s. in the se

nd
BRI KB o b SRk v gLE H@W@@ﬂ%&?ﬂ&?ﬁ SPafgalo £ Second state. In
dense heat
ofRTRC B OP#%?{%@@S RO obat P8 4% o SUs FRRERY B cxpansion
il FRSEEGE Y Negd it Gl agier ant. expands in the
exp ngi on va %‘3 : )
[0076] In this state, in the first operation, refrigerant discharged out of the compressor
(21) condenses in the air heat exchanger (11) and in the first adsorption heat exchanger
(13). Subsequently, the refrigerant expands in the expansion valve (23), evaporates in the
second adsorption heat exchanger (14), and is drawn back into the compressor (21). At
this time, a stream of outside air (OA) after passage through the air heat exchanger (11) is
expelled to the outdoors as exhaust air (EA); a stream of room air (RA) after passage
through the first adsorption heat exchanger (13) is expelled to the outdoors as exhaust air

(EA); and a stream of room air (RA) after passage through the second adsorption heat
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evaporates in the first adsorption heat exchanger

(13), and is drawn back into 2b the conpressor (21).

At this tinme, a streamof outside air (OA) after

passage through the air heat exchanger (11) is

expelled to the outdoors as exhaust air (EA); a stream

of roomair 15 (RA) after passage through the first

eadangqﬂ(l‘ﬂrretw@tmmbhmtg@ﬁs supply #1e€RANs into the room
supply air (SA% and anot her stream of roomair

[quéﬁkj af fbthaptimeaigdne foosy ghe serendsadsormiion heaisphangar (d)performs

exchan er (14). is expelled to the outdoqQrs as exhaust

ala. mervecet prp%frlgg apg aif Refisible heat PFOSeRsRg: r olOrumt W BrSf F%‘P of room
HRR) Bisdausidmianen e ceutiadtmBton Boat r Jebeen (W mpinty
ot el T ot pmﬁfga%d%ﬁgf‘f@@w?ﬂd%& R g o the room.
AL A AL M
p 2 s 'ng g%‘?ﬁf"g@‘%gaem%g g%ﬁ%[ s o} r%rfh%fﬁﬂiﬁggﬂ Eiee;aél &%Ietf and is

A&ﬁkd&egﬁqﬁ[ gs, during its passage therethrough, the
sor bent I's expelled to the outdoors. 25 [0080]

[Gy7sfl t eDRIREOthENRNL inQHe Sdcohd8pdrhticii, réfAgémhi difchangdtoleof the
second operation in the way descri bed above, it

cHAFRERS (PPTOhrRed i@ thOHiF hedteucangael ] yoand ih igoecohdhdidiption heat
heat | oad processing while cont| nuously perform ng

eRlbafgdri{thor Substgubithy, iratfrigemdt ppandsai thg explinsioh valve (23),
time, the controller (15) operates such that as the

evapdcades inahefitst hdsatptiondatat exchamwse 3) amdi8drawinrtmck into to the
interval at which swtching between the first

capprestor G2l)andt thie timeco stikaopef attsidnair 0OA) aftennassagh darongh the air
made to decrease. Consequently, when the indoor |atent

heps gkchapger (1) is lexpajisd te the dqutdaguegscsxhamst giri(EAD xyrepm of room air

i ncreased to thereby increase the ampunt of

(%éh@ﬁﬁqrmassagathr@ughs@e first ndyesphinrclnst exahanger kAR intgfhe room as

t he ot her hand, when the indoor 5 latent heat d

sugply pir (34 apd émré?resyeem of FPQrB A ABA) @ aremseaggé'amtlgh the second
ereby redu anmoun di ficat |on .S at

s E R LI tﬂmﬁﬂ@s ﬁem SRt e AN

WiﬁﬁfA |t ACT e 133?%%(10% e et S et Sfnage gt peytorms ai
la ené#%ﬂ'pﬁ%c&‘s’%@l %é%’l?%@%&i{] ﬁe&ﬁ pl‘c'ofcg.%%l&h otl;ﬁanlpr %%g'eam of room air
(ﬁﬁf Wikt gﬂﬂ?g e@‘l}:%]%lhtfhe ﬁr&%?goré& oM a 'E chql ér?iji’é)qy Enc?u?lg moisture-
agt@%‘l%egl‘.’ﬂytéﬁg h&%rlyeﬁﬁlt,\{g gi(aaﬁallf%i@i? §nds1ts%<§1 Iteﬁlrﬁ&ﬁntd thefoom. On the
other hand, another stream of room air (RA) passing through the second adsorption heat
exchanger (14) regenerates, during its passage therethrough, the adsorbent, and is expelled
to the outdoors.

[0080] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing. At

that time, the controller (15) operates such that as the indoor latent heat load increases the
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the other hand, in the second operation, the second

four way switching valve (26)28hanges state to the
second state. In both the first operation and the

second operation, the degree 15 of opening of the
expansi on valve (23) is reduced to a predeterm ned

value. [0082] In this state, in the first operation,
timefintegel anwhidh seheligg betoeen tife firstoopeationasd dre secorid operation is
condenses in the second adsorption heat exchanger '
a¢cba)plisitubis eadete Hecreashe Cowsequapshyawherethp ardpor latent feat load is
expansi on val ve (23), evaporates in the first

leagrs dhreplreqmaneeeli switshiigdp insreasadstp thergby Horgsse Bieampuat of

exchanger (11), and is drawn back into the c essor, .
dghyipidification sq zh'rﬁtsmprrh@,mfar@% pheRrest &R ’%’ie@éheé%%di')en the indoor
after passage throuygh the air, heat, exchanger 1) i,s

latery dptdend 1§ spRb, e daeney o8 swihing s %Cfeafﬂé%? ;thefi%%)% pedligs the

of ro ir.{ . _after passage through the first

b e Brmishition 3h G e TRE SV ins S BEAREEE o ¢ e

outdoors as exhaust air (EA); and another stream of
roomair (RA) after passage through the second

' ns into the room
}g’%’?@ﬁ% %ﬁﬁﬁ%&?@%@ﬁ%@%t time, the second

[(gdr%gi;pt bﬂgngﬁ%t]%eﬁfrfﬁg %ﬁ‘li&ﬂfﬁ)&ti@ﬁ Béé}'éﬁﬁg fbde, 1B BRE four way

SSsin eat processing. To sum

siWRchiflg A€ a%ﬁaﬁ%&@ Qaft th th@oNsteR. PRISTst dffePatidh of Figure
t he s% a

cond sorption heat exchanger (14) mainly

4 RE6R SpreatassTTHIgIRE 4(B) die cabixd bei dl&n’ﬂiﬂ&‘l}'.di Tri thel first
ubsequently, this roomair streamis gradually heated

op&dtic®) thed &lcbfid four Mag stitehih@ @aive 6)tchangs htate focthel first state.  On
anot her stream of roomair (RA) which passes through

thehsthér Hagadl, ia dsoidetndopdiaidn, thecbemgdiour w3y switslasg value (26) changes
its passage therethrough, noisture to the adsorbent

satectoithe $dvend statee| [rebothohe fist operatoor and th@8R4ehd Gperatien, the degree
other hand, in the second operation, refrigerant

oflbpatieg ofstic oxpansiontvalye(2Hoapedasedbio y edeterraechyalae.i n

the first adsorption_heat exchanger (13).

(133 e qu Enthisstate Ha the first pprsation refigerariclischarggd out of the compressor
expansi on val ve (23), evaporates in the second

(2D senérnseminibasecong adsarriion heatigxchanger Hl4)neSuhseayrngly, the
exchanger (11),. and is drawn ck into the ¢ ressaor

r?fzgyr.ans%&xpm(wss) the:gxpagsich V%Hﬁ{%& Sapieis mfhe f?f dsoxpfigp heat

ssage_through the air heat chapge 1 i.S
S3mearda M e dnai ot FchRess Gl i BrdrepERdck o sompressor
r ai.r ( 10 after, pa ealh h Y

Ehso S timseasteapiatiyEie RRIORY B IRt oo gl el hear

Ry RRLYs BB o PP RSB RN AR obom s R4

aR%F %wohéﬁ tHeSrirS R pROn hoat REARLAGS] R ABelf B YR outdoors as

arr
exhaust air (EA); and another stream of room air (RA) after passage through the second

adsorption heat exchanger (14) returns into the room as supply air (SA).

[0083] At that time, the second adsorption heat exchanger (14) performs air latent
processing and air sensible heat processing. To sum up, a stream of room air (RA) which
passes through the second adsorption heat exchanger (14) mainly regenerates the adsorbent,

thereby being humidified. Subsequently, this room air stream is gradually heated and
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[0085] At that time, the first adsorption heat

exchanger (13) perforns air |28ent heat processing

and air sensible heat processing. To sumup, a stream

of roomair (RA) which 15 passes through the first
adsorption heat exchanger (13) mainly regenerates the

adsor bent, thereby being hum dified. Subsequently, )

retiring into dre rapm. s Onetherother hanakl asother streamed regra air (R pvhich passes
into the room On the other hand, another stream of

through the firgt pAgorpiigrcheapexpbanger (WD @igs, durnadamsepge therethrough,
adsor ption heat exchanger (14) gives, during its

mezstwg de therpdperpentand s thepgxpallsd €0 ths ouieosdsor bent and
LT B e L0 SO OO Bl ot
cEEanes T seniaen o ft VUL HearSapech dodr | psaponty: e
E T -
e} Baig 318 po Sh MM el LHEET (11, Sl S P R 0 Compressor
P IO S s 38
eXBRRRT (ENROESPPRRE to hBRURRBR RickBhisBait [1BA); aR@ehhio? troon; air (RA)

enbodi ment provi des are obtained. Besides, it becone

aRQSakRe tHroudOME ififtdt AdSdryti RERda0 EXohaRgeri(I8)Gefurhsintthe room as
heat | oad processing and indoor sensible heat |oad

suppde is 68 A and bhahéerskesmiof roqgn aiFi(RAG after pssageshabyly the second air
provi de room hum dity control, when conpared to the

hédt esthanger(@2) iserpelled td HieRMtdeBORI dviibiist @F (FAE | NVENTI ON
[0088] As shown in Figures 5 and 6, an air

[G08AYI t | Ahthattimppthe firs sdgotprjorslabextihangar ¢13 perflormsiair latent heat
enbodi ment of the present invention is an exanmple | .

potsessingeardiajr sepsibleiheat proeessingt hEo swoap; ysiresn ofroom ainA) which
refrigerant circuit (20) of the first and second

Pesseobranshithe firshadsorntion; hyat exshanger @3) mainiy yegopenates the adsorbent,

ﬂ'gﬁg}g‘é’&e@b@%%gt Slu S%hllljgﬁl;& tﬁlgﬁ?rogpfaglgqrt%lqg i g?gdugﬁ? Bea:%gd and
reré';fé‘lr;]l grg?egr%l%'if 6};@% \R/ﬁ{ég Hgﬂﬁsmt. gppsg%%l% ecg(%rp air {R&) gyhich passes
o5 84 5T e e AR R PR v
S AGET Rl aba 3 SR R M Ry o (20

[0086] By alternate repetition of the first operation and the second operation in the

way described above, it becomes possible to continuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing.
Also in this case, switching between the first operation and the second operation can be

made at time intervals depending on the indoor latent heat load.

EFFECTS OF THE SECOND EMBODIMENT
[0087] In accordance with the second embodiment, the same effects that the first

embodiment provides are obtained. Besides, it becomes possible to continuously perform
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refrigerant circuit (20) of the present enbodinent is
a closed circuit along which 315 conpressor (21), an
out door heat exchanger (22), an expansi on nmechani sm
(23), and an indoor heat exchanger (24) are fluidly
connected. The refrigerant circuit (20) is provided
wth a four way switching valve (25, 26) as a

irsledt latent heatderdgmosssihg and avdeossengjbletheat load processingn  This makes it
direction of refrigerant flow. And the outdoor heat
pessitiategmpre(skb)ly providedeomphunmidity eantifol,rshengompagask to the first
exchanger (11). The indoor heat exchanger (24) is nade
egpodimenhe first 20 adsorption heat exchanger (13) and
t he second adsorption heat exchanger (14) which are
connected in series fluid comunication wth each

T&Eﬁ%ﬁﬁoﬁ?ﬁgféﬁ%&iﬁﬁﬁmﬁ# [0000] "The sui tahing -
(R om0 8 Tt S m s i B Py Pooh Bhp el (B ferapping to o
ﬂ'{l Ve%l?dcfﬂenﬁtﬁ? Vé}gge%k iehtf (#H @4h %Qarﬁf;le%ﬁgabr%tab? 9&%ﬁ%ﬁoél of the

rrgeran erer ger an

aﬁ%‘ﬁlgﬁ, S%Mi% %E\b/lg?g‘oz tﬁln(f‘f} | rggﬁdgfﬁ]t n ddfinents. The

ré’fﬁ%tf] n%{Ht 1;)‘89"&@9%1'\9@6‘?19 emﬁ&ﬁn'fehf REAss 98 le&ﬂltg}%ﬁheat
ang

er he second adsorptlon
eféfﬁﬂ@éi‘g ﬁl’l ﬂi—4l)3 14) ¢ Qﬁ'a:ctﬂnﬁ réﬁ‘%efaﬁf/ hik Hedt %ﬁéh&n £, GWolair heat
dlscﬁarge sid e conpressor (21) is 31
emlaﬂgm ed, 12) whidh ﬂla@tﬂ?'@blﬂbﬁahllr @éhsiBlé hea ptddesdingaid two adsorption
(P1) of the first four way switching valve (25). A
hes enctchnpes (13, R3) whichtrhainkyi pesforth aitrlateayhearprocéssing. val ve
(25) is connected in fluid comunication with the
[@088%t aLikehpatefiigerhcipenit (200 pf eathdfitheefor¢gomig ehbodmmants, the
exchanger (11) is connected in fluid comruni cation
refiig¢rat dilicnif_tt(m)mftthtf( maenbmbmﬁmatb ndldsed oireuihalpng which a
switchin g val ve A second port (P2) of the second
coropressea {2 wn @ﬁdwg heataﬁx@bm(gzs@zg mmwe@hanfsnum), and an
conmuni cation with the first adsorption heat exchanger

indegy heahgrrhengerd2h-ase flaidl )(/%FP@@“FQB) @ﬁtlg?éalg@gswa (20} is provided

sor ption heat. exchan (14) are, seq Ila
wefgﬁrf@wf way pyitehing xalve ( aﬁ)&frﬁﬁw Htgi ﬁée"ﬂﬁl%& the

C‘I‘i@-‘j?t&g}ét%gﬂg‘gg% Ke{&é(e%% 0 é’tl}d)etge PHE p Ceg\n%ep (gggoerr%i) 1S made up

e SRR M

ki il AT BAA B A b o
GiecHE 3 A PR 2o 0 A ERY b e

our way sw I'Nng va dition

rrfeehlaﬁﬁé?n P Lardfl s@ond BE hbic'exEndnBef (197Y

[06090] The switching mechanism (25, 26) is made up of a first four way switching

valve (first switching mechanism) (25) for reversing the general circulation direction of
refrigerant flow in the refrigerant circuit (20) and a second four way switching valve
(second switching mechanism) (26) for reversing the direction of refrigerant flow between
the first adsorption heat exchanger (13) and the second adsorption heat exchanger (14).

[0091] In the refrigerant circuit (20), the discharge side of the compressor (21) is
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switching valve (25) is connected in fluid

conmuni cation with the sucti oB1side of the 15

conpressor (21). [0092] The first four way sw tching

valve (25) is operative to switch between a first

state which allows fluid communi cati on between the

first port (P 1) and the second port (P2) and fluid
comrentediic Suideenieuniegiont wich a first gopsdP ) ¢fy fiesh bour very switching
fourth port (P4) (as indicated by solid line in

VEvg(3¥s BY( s&yoramprs@@ pf therfirstfouwanewdehing:valke 45) is connected in

allows fluid 20 communi cation between the first port

Phﬂ)onarﬁamﬁ#@q with thedptay keas exphangar (1 ¢ Awehing Hist pig heat
EE A B qi’é%rnﬁ&%oéﬂ?@iﬁ? it RpfZhly o1 i second
f?“éf%ewér R e
IRl HUMRGEhRD At S o B ] g Shanger

P, "RG0 o ng ecrgﬂv szr)le:,ﬁg RSO bR PRk o e (14) e
@ﬁx@lt)iall ﬁ‘%ﬂesshﬁﬁ%o lfrHca@r'oh tht ﬁgs‘ri: adsolﬂll'ptmn heat

nnunrcatron et ween t rst port (Pl)

ekdHahgerR @3} (’I%%)se&ﬁﬂ ddsotp Hor@ﬂé’ﬂ%ﬂﬁ&ﬁ%&r(ﬁ‘% 1@%&1‘{}%%{3:@1_{? @luid
second port (P2) and the fourth por

chifunfdaBen B¥thsthird pbiR3) JF the &ebRS fone wa%%)tc&ﬁg valv8)(26). Anda
[0094] Wth reference to Figure 7 which is an
foure ort @) entheisagindout Wiy @vitchiyetlid (26) Bonagnat it fludd
(1O)Iﬁ| smr??ade up of an ou?eloor uni t (1(128? which is
comgtuaidaton bytvadg@f the secordulnigat exvhiahger {PL)) withoal tistipan(P3) of the
an indoor wall, and an interunit line (130) for
fiess tfanlrl wayhiwiphirl g vradives(26 ) nmin niddisibnomfoneth\peer{ P hef the fidss dour way
unit (110) and the indoor unit (120). The outdoor
swithing yalg3 (3944 catwsctedin flaidsommunidasian vashothe sepsion(side)of the
which is the outdoor heat exchanger (22) and an
C%P%W(?Bn (111) for supplying air to the outdoor

eat exchanger 22). Additionally, as illustrated in
[Gﬂ%mr e SheArst ﬁourévaérrs“arcmeg@lr@r@ ﬁsagrraﬁre wmhdf@areen a first

i.ncl udes: .the first

ng%é‘%%rﬁééﬁo‘%a@rld OREYLEAI0R bSESP) ?ﬁﬁp AP BGRG the second port
(ﬁéﬁ%ﬁ?ﬁ%&e iPBR e o g 7 &%3%%3@” ‘”as‘t {5 Gs
C Alﬁigg\e(u;lf %ﬁl"éscggﬁi g&) 5@3%{1& (afﬁ%ndfssaﬁe 3’%-}0% allows fluid

o ek T i A T
bét%)ee& b AESRAREFOPY aﬁ&‘&le%ﬁjﬁ?bcﬂi?(m (as indicated by solid line in Figures

6(A) and 6(B)).

[0093] The second four way switching valve (26) is operative to switch between a first
state which allows fluid communication between the first port (P1) and the second port
(P2) and fluid communication between the third port (P3) and the fourth port (P4) (as
indicated by solid line in Figures 5(A) and 6(A)), and a second state which allows fluid
communication between the first port (P1) and the third port (P3) and fluid communication

between the second port (P2) and the fourth port (P4) (as indicated by solid line in Figures
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whil e the second air heat exchanger (12) is disposed

on the front side. In additioB2 in the 15 exanple of

Figure 8, the second air heat exchanger (12) is nade

up of two heat exchangers. [0095] The indoor unit

(120) includes an air exhaust pipe (123) in fluid

communi cation with the outdoors and an air exhaust fan
S(Bra)d G(By). di scharging air to the outdoors fromthe

ai r exhaust pipe (123). The danper (122) is conposed

(7944 f i Maith reeaenyerto Fiighpe] whichds s dnstaliation diagtam, ke air conditioning
first adsorption heat exchanger (13) and a second 20
apparpas (10) 2pde wp elaoeitdear amitit an@h §e1@s(§aib¢d outdoors an indoor
adsoqptlon heat exchanger (14), The . ers (12

u&lz $1A0) mpanesdrn ainderratath apdan mé%r&wt aa ) for estabhshmg fluid
Fr{smgc‘?f'aﬁ%% Fukh BE BB EhT {@A éﬁa@éﬁ AT T Eaaautdoor
b oF B RIS, o S TEr b0 g b o9oStiht haner

fﬁ%@?%ﬁﬁéﬂé@t@ﬁﬁéﬁ i St maéoé%?{l‘?gﬁ&h%ﬁf%%% &

A@#%on&ﬂ? ak 9 aug%li?lg E%ﬁ:gegﬁjwth& dg%ﬁ %t?g%ﬂ{eﬁh@é%f%% .tl%f indoor unit
(12133 %Qoluc{eg%éhrs& L@rftich heat Exch ﬁéﬂa{hﬁ sé&dﬁataaéﬁrbf%h heat

h shows an installation st of 't

eﬁ&ﬁﬁgérl(m Bl SR Raond e Keﬁpéxcﬁﬁlg@? UZg %161‘?&@61‘1&1”&1‘1?1‘ the indoor
flowdurlng operation. As shown i the figure, in

hthexclizager (24)iah ifdod® fanafi21 ) ¥er SupplEAE Bir té ﬂi&lﬂ‘ﬂ&)or heat exchanger
apparatus (10), a streamof room air (RA) after

(PY sarigeddntped (DER) doreaiopastdpe shiitching ai thesfdsurtin$20)Pt Within the
heat exchangers (13, 14) is expelled to the outdoors,

indept enibi(l@0) ehe adsordion hitatreacmangers (1 RAM) afet dispgsed ex (e backside,
through the other adsorption heat exchanger and still

whitlo thestecend ainheat kxchaogerdi2) i mlaoa:ﬁtoarth@frpam@e In addition, in the
t hrough the second air heat exchanger @3 circul ate

examplp ef Fizvra 8.Abelpacond air hyat qxnhaughre(lamsdu e unof twolhedy exchangers.
a stream of outside air (OA) passes through the first

[M95] heaThe wdepryited 20)inyluderncair exhaustpipekl23) @eﬂttlﬁe

room . RUNNI NG OPERATI ON 10 [.0097] In the fol] ng,

C?m@upwamwﬂbﬁl&%mﬁs #ad anair gxhaustdag (124) mrrfbschargmg air to the

oSBB R el eresoe gy mosed ot
AT L TR TR AT IR -
dﬁ'ﬁ;%r?llﬁﬁqn %sso&':laﬁém PR et ée%cr)]n adsgrp%on%eat ex)changer (14). The
dampers (122a, 122b) are configured such that each damper is operative to switch between
a first position which allows a stream of room air (RA) after passage through the
adsorption heat exchanger (13, 14) to be supplied into the room by way of the indoor fan
(121), and a second position which allows a stream of room air (RA) after passage through
the adsorption heat exchanger (13, 14) to be discharged to the outdoors by way of the air
exhaust fan (124) and the air exhaust pipe (123).
[0096] Figure 9 is a conceptual illustration which shows an installation state of the air

conditioning apparatus (10) as well as depicting air flow during operation. As shown in
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and a second operation of Figure 5(B) are carried out
alternately. In the first opeBation, the second four

way swi tching valve (26) changes state to the first

state. In the second operation, the second four way

swi tching val ve (26) changes state to the second

state. In both the first operation and the second

ttepieguat,iin the inteordaipr(@20)aff thpancorglitidninghapparaiendpa st2@m of room
valve (23) is reduced to a predeterm ned val ue. [0099]
airfRAD iaferpaasage thnougihend ofrthe fitgy andisdcond adsefptiqpereahexchangers (13,
di scharged out of the conpressor (21) condenses in

1#his ercwlgd taithe grsdaors watlgmgether stiepmpefropm aindA) &ft,er passage
adsqrpti on heat  exchanger (13). Subsequently,

thraygh t%s eHer adseptinncheahexchangsk aadatilbanoihar seeqd @f Foom air (RA) after

RS R TSI SEAL B ERB” gt
oo S SO R R b e
e%l'{%a%ér ah Al cuﬂﬁl%{e %ﬁ%ﬂﬁq googrill) I's expelled to the

{8 SXRaust a stream of roomair
(RA) after passage through the first adsorption heat
exchanger (13) is expelled to the outdoors as exhaust

RUNNINAGPEOLTRIPL her 34 stream of roomair (RA)

after passage through the second adsorption heat

[mgc;]\an 981 the ¥llowiaPAhé hirningddpetdtidn omeeﬁmcﬁi‘dni@mg Aparatus (10) is
(RA) after passage through the second air

descgibamger (12) each return into the room as supply air

(SA). [0100] At that tinme, air |atent heat processing

is perfornmed mainly in the second 5 adsorption heat
exchanger (14), while air sensible heat processing is

G EINGEE HBMIDIFICATIONSOBER ARINGIMOBEat exchanger

(12). To sumup, one part of roomair (RA) which

(@83 es Duting thgtropling kmtiddwntidificatéorcopenaying nidds) thedirst four way
dehum dified mainly by passage through the second
sudeinpvalsn (30 shanges Mategerthg fins) stated  Aedurtirst onmilomhﬂ Figure 5(A)
room while the other part is cooled mainly

apdha secgad pperatiemof Mﬁh areagapriagt a@sswalygeln {@ﬁrstemratlon
returns_into the 10 room Thereby, it beco

thesesonst faut wagsvitehing valye 16 ¢hanges éfarﬁ tedln ﬁlﬁbs"&*ﬁd In the second

opsTP g s s fouivia St HEN R oYS (E0) Phages Safe ot desgad state. In

BB s PRERGSH e hp SESP SO PR i (GeHee ¢4 qhpine of he expansion
gg G4 AOnREh o ENAR A e, LY ghe gt o sohar ged

(05 hea%‘h?l ]ﬁ? é%ggp{eeqf}f& gé‘]%ljflil‘lhice @%@?ngh&gé@ §1r1{ (%frtﬁé compressor

(21) condenses in the first air heat exchanger (11) and in the first adsorption heat

exchanger (13). Subsequently, the refrigerant expands in the expansion valve (23),
evaporates in the second adsorption heat exchanger (14) and in the second air heat
exchanger (12), and is drawn back into the compressor (21). At this time, a stream of
outside air (OA) after passage through the first air heat exchanger (11) is expelled to the
outdoors as exhaust air (EA); a stream of room air (RA) after passage through the first

adsorption heat exchanger (13) is expelled to the outdoors as exhaust air (EA); and another
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heat exchanger (14). Subsequently, the refrigerant

expands in the expansion val v@4(23), evaporates in

the first adsorption heat exchanger (13) and in the

second air heat exchanger (12), and is drawn back

into the conpressor (21). At this tine, a stream of

outside air (OA) after passage through the first air

stiesum oEsoohuaigERAY after passagx thedughdhe secohé adnorptiouy leabexchanger (14)
exhaust air (EA); a streamof roomair (RA) after

apchsti hapothes saeagn of Feons ais R4 aflerapsaige throvgluthe seeond mirdreat

(14) is_expelled to the outdoors as exhaust air (EA);

exirangerd12)eash srtumndpte they rqorm agsupaht aik (Sfssage t hr ough
0 S R 8 b B cn
REERIR I A SRt N ON TN
te Mo s BEBERERAD. - ToRTRGR SRATPO bl ) which passes
42S5EH e Trd36Fhodp LR BerTe) 1 4RI QAR B pdsChge iSugh che
séc%ﬁﬂ'h@o?ptfo%eam;cﬁgréﬁ&ﬁﬁ ?Pd gfgﬁﬁ‘ﬂé %}P yﬁgro.bﬂp ARile t&2dther part is

exchanger (24) | | mai n y passage

cédEOBa1Y BY phdsh S thirugh ISR AP hER Kk cIRNEAAMIPAnd rbiims into the

and returns ' into the room while the othér part is

roof®| €Theréi tib¥cdiiesiRBSiBRGO ksl prHdds 5P fodling angat
exchanger (12) and returns into the room Thereby, it

dtianddiERaias si Additibrallef dxhans airl (FADr which & expeliecRahé batdoors after
and dehum dification. Additionally, exhaust air (EA),
itphasshge thromgh ¢hd indodrdrebhexcharigdo (249, rapdrerated the pdsslbene when passing
through 5 the i ndoor heat exchanger (24), regenerates
throughabe Grdp edsorptiverheatieshagger Kt)ugh t he second
adsor ption heat exchanger (14). [0103] By alternate
[H&BEt i t O pheogtherrhangd; inghe segendiopaaticonm tefriperantatisnhdrged out of the
operation in the way descri bed above, it becones .
corBRISs9r €21 sordamsesrin dipsfingt pie heas enchanaerdill) anddn thensegeond adsorption

| oad rocessi ng. whil e caontinuously perform ng al so
hest Gedbew Ifo) SUhwembeniatheseitassat fpandingne sxpansion valve (23),

oYSPRE g, it AaprTian Bt cohariehs g B tabi, SeoRad pir gt exchanger
R385t ek e A PriRseny @b T AT e g outside air
(@REShe Datrdbd Fralehng AR AFBE S pnier A1 B%pSed to he outdoors as
SRR A L1 (oA PRI B Bhffsomin
AN Sl B ABSLEREE) R SRR ot rom
aif (FeA Pafter HUSIARS through the first adsorption heat exchanger (13) and another stream

of room air (RA) after passage through the second air heat exchanger (12) each return into
the room as supply air (SA).

[0102] At that time, air latent heat processing is performed mainly in the first
adsorption heat exchanger (13), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of room air (RA) which passes

through the indoor heat exchanger (24) is dehumidified mainly by passage through the first




10

15

20

25

HEATI NG HUM DI FI CATI ON OPERATI NG MODE [ 0104] Duri ng

the heating and hum dificati oBS5operati ng node, the

first four way swtching valve (25) changes state to

the second state. And a first operation of Figure 20

6(A) and a second operation of Figure 6(B) are carried

out alternately. In the first operation, the second
afsouptiondyeat evchangen §1 3)ahd ectumms jnte itawges:, sthile gha etherrt is cooled
first state. On the other hand, in the second

mairely Ay ipessage Heoughdhe second pirhigst exehanget (3) ond xﬁ@lr(lsmjto the room.
changes state to the second state. In bgoth the fir

Tésebmlt Bavomes pesstbl eEt@ﬁalea%)épﬁmd@rmomweomgmcbdeb@fmd*ﬁcatwn

eni ng of  the expansi on valv d.to a
towplly FrpRt 45 () Which i§ £5BY ?le % %f? erjits papsage through

“'H‘E‘i"&g@grg“f% @651»&8 Settes bt & 02@3?%&3%%8%{?@2@“@ the second

n t he second adsorption heat

g @ﬁéﬂ\l eratéfﬁ}ngeé equently, the refri ge_rant expands
[dng)sj)he Eg%ﬂg&'aﬁe EY(&L%Q oﬁf%fé) e?ag%%?h %‘c };kfoéérﬁt?&n in the

rpti anger

d&g%s&?&%@ 3B t%@corﬁésﬁﬁosmﬁl}qo cﬁntﬂ{&mg%@%ﬁ ok Bent heat load

npr essor a stre outside air

pdeeysif While &ﬁﬁﬁﬁgﬁsl)? Bér%%ghn% 080 {rd6 8t sedbible 8t load processing.
exchanger (11) 1s expell o the outdoors as exhaust

A4 at (FAYim e athe SadBoP Taté BBAtAbAd inE¥dsen] the kinfeAf&AaS, at which
t hr ough the first adsorption heat exchanger (13) is

seitetdhg betwicen tHeefirotdpdeaion add tiexdeasisd opirdtionEérada e tdimced.
streamof roomair 5 (RA) after passage through the
Coasmnenth sdepthiednddrrditettehelogd is 14rké) tha fidqedrclylof switching is
another streamof roomair (RA) after passage through
incheasskodherehy incheaat tllem‘rmngeﬁde@nﬁl)'diﬁamton foeénhancing rgom comfort.
the roomas supply air SSA) [0106] At that time, air

Onghe athehband, phee dedndeprilatepdeatdoadt smdlnﬂl,e fraquenny of switching is
second adsorption heat exchangerd]%é , While air

decreased [ethrwehy reduse diesamepnt of del aoreion pyhanging pgergy-savings.
the second air heat exchanger (12). To sum up, one

part of roomair (RA) which passes through the indoor

Pﬁ%ﬁ@ﬁﬁbﬁ@ﬁ%&éﬁ@@?ﬁﬁfi 6 FOBE exchanger (14) and
[WH;SBI ing, Qgg{l ?Wlpﬁ'g:a g%%gt%} aréeaitﬂ?e ﬁrr;te?(}u?gvay
FHEURE 2‘55%@%3 pEEs P SR 8 ABE R Greion gt Figure
Bk B S5 SOl AR,

o%%ﬁt?ﬁg Iﬁnaet ST So cﬂ%ﬁ? g?@itcﬁﬁg 09109 ?16) (:ﬁéﬂges gfaYeet% tH® ﬁrqstt Yafe. On

e nt
the other hand, in the second operation, the second four way switching valve (26) changes

state to the second state. In both the first operation and the second operation, the degree
of opening of the expansion valve (23) is reduced to a predetermined value.

[0105] In this state, in the first operation, refrigerant discharged out of the compressor
(21) condenses in the second air heat exchanger (12) and in the second adsorption heat
exchanger (14). Subsequently, the refrigerant expands in the expansion valve (23),

evaporates in the first adsorption heat exchanger (13) and in the first air heat exchanger
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passi ng through the first adsorption heat exchanger

(13). [0107] On the other han® in the second

operation, refrigerant discharged out of the

conpressor (21) condenses in the second air heat

exchanger (12) and in the first adsorption 20 heat
exchanger (13). Subsequently, the refrigerant expands

(11, andes drapartsich mto dheeni@&ser (@\Ihpoﬂmﬂl@sﬁmm a dpeamad omtpide air
adsorption heat exchanger (14) and in the first air
(Baheftenpabsagg throughthy firsimir beat exchangen () is expslledqie the outdoors as
conpressor (21). At this tine, a stream of outside a

exlmnst i (EA); p sy ef Fﬁ’ﬂb%lg Nh@ft%m%'i@g%\rhmwatbe first adsolrptmn heat
B
L e o SRSt T bl o
seapE ot et AR S e ok Aol PSSP Rt 12)
SRR B AT S passage Lrrousn he

(f gn £ HaPlidhe 2dif latenfheat %?oce%%%e%nﬁ{%aﬁﬂ%’ th&k&cond

eat processing I s per mai n

atfléo'iﬁt{on }égﬁ@){cﬁﬁﬂ P (116 AV hitX 6P 8 Ble ﬁéa@broc&‘ﬁiﬂg% @i‘dcessed mainly in

sensi bl e heat processing is perforned mainly in

tHeQSONHY A4 Keal s;a&uaﬁg&famg elTo cimup, dhe pﬂﬂbmmpﬁﬁ(my wmh passes

roomair (RA) which passes through the indoor heat

tte¥ehome @idob2Heat eScHau perd24) ie dunidified majnlpbs pagagd thr@ighhhe
the first 5 adsorption heat exchanger (13) and returns

sécohid addveptiondrsat ethheger IibY) ahl egtuma iito itise foenat, exhile nird othyr part is
by passage through the second air heat exchanger (12)

heateld meinly big passsge thtvaigh dlorseconthar béng exé¢htanperddpand returns into the
possible to efficiently provide room heati ng and

rooumyi ol Hereiyt it(tmommmssnﬁmleffwe@mwde som heating adi ch
Is expelled to the outdoors after passage through the

humirbieativaat Additionnlle exharay air Ak whinki is expelled so thwutdoors after
adsor bent when passing through the 10 second

passagsy thrqugh thfel@ﬂf)@%@ﬁbwbanael %4) givasoropisye iy the phsorent when

repetjtion of the first tion and the second

P'i‘ﬁﬁ%’lgéﬂ%‘ﬂh the firskadsorpfion é‘gg gefddl, it becones
R ° ﬁaéﬁ%%t?ﬁrghmﬁm 'h” °#1|31=% S%SP Seefidls SefietAid Gibotiiy out of the
o SN RaR g BoR e fPnEb PR xg%@ss&@gm%la%% first adsorption

nEESERRRTIY.  Rbobdmeth: P8R pAlaH R ebliloiatve 23,
eJdaltzlra-[é_Al iR the 06T Mﬁ_%tion heat exchanger (14) and in the first air heat exchanger

(11), and is drawn back into the compressor (21). At this time, a stream of outside air

(OA) after passage through the first air heat exchanger (11} is expelled to the outdoors as
exhaust air (EA); a stream of room air (RA) after passage through the second adsorption
heat exchanger (14) is expelled to the outdoors as exhaust air (EA); and a stream of room
air (RA) after passage through the first adsorption heat exchanger (13) and another stream
of room air (RA) after passage through the second air heat exchanger (12) each return into

the room as supply air (SA).
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[0110] In accordance with the third enbodi nent, during
both of the cooling and deh@#& dification operating
node and the heating and hum dification operating
node, by 20 switching between the first adsorption
heat exchanger (13) and the second adsorption heat
exchanger (14), either one of themis used to perform
[01G8]ent Atelat tinrep gie dxsemreatifrevesting ispeiomyed mapdy &1 tedirsto
continuously performng indoor |atent heat |oad
adgorpiiersian gxchanghti(13)owalle gir sensille heat predcrsieg ﬁe)&rforraa@mamly in
processing can be performed continuously in th

thessegondiain heat eehangsicdhgelo S(umzl}p, ORE pat @f Frgwy air (RA) which passes
thrﬁﬁ%ﬁ%iliﬂ%%@@% {ﬁilf S wﬁwﬁaaﬁ%}@g Hhtgiugh the firs
e BN tB%Eo%ﬁe@n@tf%mraf’ﬁ{rhis heated
R AP A HEE TEO GRS Fecon] AL AP A A fsufil i oo

Th(cﬁe%hﬁg Pon rnlgeé? %ﬁ?}st@)? z;tl‘rf’Glrf)ft-%HelE1 lp Bne dﬁdrlk()) it ﬁ‘t‘lg Eﬂ? I on Eﬁﬁ&%m
Ac% étx%'ﬁs@%L ??éﬁ f% PRI & &51'1&1%5 L mftﬂ &'H 'aREI(I?aQQa gRfthrough the

odi The rlgeran

' h S ]ﬁﬁ h
A B o e

se@Jnfdea%érﬁgoﬁ ﬁéa&legafaﬁgérl(@ur heat exchange, two air heat
exchangers (11, whi ch mainly performair sensible

[0 I‘@%t p'B?,ﬁeﬂ&ﬁia't&re@@t@hdM tBéIfifi Bpeération difithe secohdvperation in the
14) which mainly performair |atent heat
wi des rdtsddngovea st betombepddsibleito continmbushrderforifddor latke heat load
the refrigerant circuit (20) of each of the foregoing
prevebanig while sontifveusly Perfefming alsamdoor sansitie li0Joadfprodessing.
present enbodinment is a closed circuit along which a
Alsontthisgioe, s¢thing antveen duofirsheperationcind tbesecondpperation is
expansi on nechanism (23), and an _indoor heat
aceqruplishgé at tima jntoivhls depenslingoon-de irdoor Fatent hpat load.
communi cation. The refrigerant circuit (20) is
provided with a four way switching valve (25, 26) as a
mechanism._for rey ing the circul ation

E@Wbﬁ%@ THIRP; %MBQQIMEIHir SThe expansi on mechani sm
108 Ans T ASsoBEMaR Pating i cppdl SR BE SO EFLE h&?ﬁg and
d%ﬂrawﬁﬁéaéﬁﬁﬁv'ﬁ%aﬁpg A Al BE% 5 anquﬂ pabiscafon bbighhe o, by
sw&g@wgryalé\n(eene@%‘lrst g&%gnd%%tl xcP%g% fg&if%’ggﬂgs?%?nd ahdsorption heat
exgﬁﬁltgereéﬁiaeﬂﬂ&r ore P % 0§ t&ﬁé}%}ﬂl 1RGO b%e&ﬁ@, thereby

making it possible to continuously performing indoor latent heat load processing.

ﬁ_

Additionally, indoor sensible heat load processing can be performed continuously in the
second air heat exchanger (12). Accordingly, in comparison with the first embodiment, it
becomes possible to more stably control room humidity, and it also becomes possible to

more stably control room temperature in comparison with the second embodiment.

FOURTH EMBODIMENT OF THE INVENTION
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exchanger (14) which are connected in series fluid
conmuni cation with each ot heB8by way 20 of the second
expansi on nechani sm (32), and the second air heat
exchanger (12). [0113] The swi tchi ng mechani sm (25,
26) is made up of a first four way swtching valve
(first switching nmechanisn) (25) for reversing the _
[0bdier alAschownirmFigores dDraed i cm aif condggfaningeapparatis (30) aqgording to
the refrigerant circuit (20), and a second four way .
a fouith eimbpdjment ofthe preesnaveniipe isanryamplaehitised by mwylification of
reversing the direction of refrigerant flow between 25

e e
reigernteiraii 2B) o1l Prepas FIbpABTH Sckilel s Wby Tt
exciangen (s b Roreipoue tefaserant air ety e Bt R Py
extngtns K 17y PR CSa e oph AispBtible Hakrbfisgihg dhd YR adsorprion
e R e @it ict Oinn, e dir A5 hE PARRGSR ol & the third

enﬁ)%a[m%changer (12) are sequentially connected in
series fluid comunication with the first air heat

[0 gl’gj han Q,?ECF t?)% }%frlglé—\gﬁ SRR ffeablEét the %@?«ﬂﬁg embddimentss the

nect e conmuni cation with a irTd port

re g%)an@f:ir&di'te(ﬂ)jpé%e P%ﬂént‘@ﬁiboﬂiﬂlérﬁ iy D8lofedvidcuR alody)whiéh a
fourth port (P4) of the first four way sw tching val ve

colrpPdssbriS(2E AN RGidRdEr héht etdhahgerqRZN M EgRhkion nvdchinitn€23), and an
suction side of the conmpressor (21). [0115] In

indevr dkhtadkchdrigr (4% whichsire edrmebted tin Auidengeuni¢atibp, &he refrigerant
first port (P1) of the second four way swtching _

cincait (20)(i2 povided caithnefitue svaly switthing velymi2mi2ohas o swisghing mechanism
the second port (P2) of the first four way switching .

fovmevemsingaby cirdiflatidn disctioniebrefrigesmt flost  dhelexpansion(meghanism (23)
10 the second expansion valve (32), and the second

is sadonpof a firt sapansicoalisdfirgt expansion merhanismy () japd a second
connected in series fluid comunication with a sectgnd

expasion Yatye Gecandexpansinngmeshgnismidd2)s witdeitionglly ghe qutdoor heat

The, second adsorpti on heat, exch Tger (14)

exééq%)gé&@a is maderyn oicthe GRaineakxERANGPE tT\tfer‘Bd?Rifﬁ’(eat exchanger
A e S BRI S2, SRR 19, YL R o s e
AT OO A Pl vy v
RETM R T R R
O T DG ORIy g e vicon

va e R $Rhtchihg Indhinibthy (28) Yor reversing the general circulation direction of
refrigerant flow in the refrigerant circuit (20), and a second four way switching valve
(second switching mechanism) (26) for reversing the direction of refrigerant flow between
the first adsorption heat exchanger (13) and the second adsorption heat exchanger (14).
[0114] In the refrigerant circuit (20), the discharge side of the compressor (21) is
connected in fluid communication with a first port (P1) of the first four way switching

valve (25). A second port (P2) of the first four way switching valve (25) is connected in
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connected in sequence, and the first adsorption heat
exchanger (13), the second e@Pansi on 20 nechani sm
(32), and the second adsorption heat exchanger (14)
are fluidly connected in parallel with the first air
heat exchanger (11), the first expansi on nmechani sm
(31), and the second air heat exchanger (12). [0117]
fluld eothrirtustcafionivithalye St sic heatgxohanger (1D5) Ths fispleaxpansien valve (31)
to switch between a first state which allows f]luid,
andabenecbndsir beatisschanger (@ Rareiseaentialiy cqnpegted Hyserige fluid

;;E;orggati%grvtgi&ég@gzzrd%gtd fluid commnilcgti o‘? 'bg\tgz\{ﬁ%hanger 12)
‘ [ ndli1 cated by soli d);_il1 i ne T&:@ﬁ&?ﬂ(ﬂﬁ DES?A f-‘(«g& aJ(]io B)), .. hi
N R L
valvetER) i RS 1 PLfe FER oo R SR as) B oppected in
o S B AL SR o™

(o0 Eie ot 2EAIERD She el nof bR TA Y Y pOre A Gt sccond
foglgg%]ﬁ gxllvgt(gﬁlbg 0?&%@@250‘#‘1}%}:%& ErSHuid WinntldatidAdvit e second port

conmuni cati on between the

| t i Y h 13),
OBy R 0, P b 1

' ' bedre changtd (14
R R )0 Theri i ra port (P9 o

sediehe{allyicinsPeiRiseads fnid chninterationwitheceoshdymrt (P2p2f the second
and thé fourth port (P4) (as indicated by solid line

fdup wﬁggwﬁteﬁin JRvBY26)nd Thi 6&ond adSorpRidiNeeGRERET (LR is connected
[0119] In the follow ng, the running operation of the
irefilwid ometiunicaribn grithppthirdport (PA0YS the secded fouir ey switching valve (26).
COCLI NG/ DEHUM DI FI CATI ON OPERATI NG MODE_ 15 ho,lzo] :
Alouittngort (B4)adchd segomhfbudwhy sivitFting xelve (2@ e fuidly,gonnected, in
node, the first four é\y@é swi tching val ve g%%) chapl%ef‘,
pahHe¢lavittothi secanidragthegt exchangsy 6129, tpjthe firsh pest B 1) thy first four way
Fi gure 10(@2 and a second operation of Figure 10(B)
switehingvalve(Eut alternately. In the first operation,

st at

5T Pkt S B R 5 0 R EF B e
RS B S5 Reb E, S B B Soh B D ae il
cfgt;nre?:tted(i)xe géq%te}lc?er,] ahd. Rmetﬁq'sec a%%‘&%{}gn BN re)%éhiagger (ﬁ?f HfleRE&SR expansion
mechanism (32), and the second adsorption heat exchanger (14) are fluidly connected in
parallel with the first air heat exchanger (11), the first expansion mechanism (31), and the
second air heat exchanger (12).

[0117] The first four way switching valve (25) is operative to switch between a first
state which allows fluid communication between the first port (P1) and the second port
(P2) and fluid communication between the third port (P3) and the fourth port (P4) (as
indicated by solid line in Figures 10(A) and 10(B}), and a second state which allows fluid
communication between the first port (P1) and the third port (P3) and fluid communication

between the second port (P2) and the fourth port (P4) (as indicated by solid line in Figures
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openi ng of each of the first and second expansi on

val ves (31, 32) is reduced td0a respective

predeterm ned value. [0121] In this state, in the

first operation, one part of refrigerant discharged

out of the conpressor (21) condenses in the first air

heat exchanger (11). Subsequently, the one part 25 of
11{A)eandefl(Byer ant expands in the first expansion valve

31), evaporates in the second air heat exchanger

[01182) , dhel second feurwayaovitchingoalve26DinPperative tq mlych tghween a first

the other hand, the remaining other part_of

stat%wglcgeﬂi avs ﬂ@i(%%qﬁla:lgwsatfqndrﬁtww té%ﬁfﬁt ee@ &Pl)(aglii)the second port
oA b et LA 1
mffl%%?g b ki dipien i 803 TLAOL GRAR sEtst ol picgyaliows fuid
cob R et P forR 08 sk PO (B4 AR 30 Ggnicasion
be[‘v?eehqgth%)%xq? ?«ér? (1922 254 B3 E h[)ﬁ QW(@ ﬁldftra{e%l S%ﬁldrllqlglﬂl Figures

ssage rst a or pti
10 % pnger (13) is expell ed to the 5 outdoors as
aust “al'r (EA), another stream of roomair (RA)
af ter passage through the second adsorption heat
exchanger (14) and still another stream of roomair

RURNING OBFRAPREDSAage t hrough the second air heat
exchanger (12) each return into the roomas supply air

[0{9)) . [WHeIblIAWingh e rinrily ofdritidnadfand aib eaidinoning appargus (10) is
is perfornmed mainly in the second 10 adsorption heat
desotiblednger (14), while air sensible heat processing is
performed mainly in the second air heat exchanger
(12). To sumup, one part of roomair (RA) which
passes through the indoor heat exchanger (24) is
CQ@hBﬁGﬂ?EHEMIRiFIﬂAITI&N @BEB@@@NGMW the second
adsor pti on heat exchan and returns into the
[0Fdm  Wring threocding@nd 3ah1tm1si ication Ppetating mpge, (ghe first four way
assage t hrough the second air heat exchanger (12)_ and
switshiggyalve(2d %n@gesmw toohe firsh stagsny Anda fiest BPFéQtlon of Figure 10(A)

Egﬁééﬁ%eqﬁe%a@%k%@%'ﬁ B epic o aliemasly QA frst operation,
e G0, e SHAGBIE el QA aefS st S [ By acd e other
d h h.the f
nalchdp P R oA RGP e vy s rs 6 (2o} papees sate o
thd! 38 Lkt N B éj PSSR undIRE s8R oRrai G, I, Il of
arSeRargEd ?

conpressor condense

opEHiﬁg oT E:ac‘clh cﬁ"tﬁe ﬂl%%nc?&%m%an&a&)mlv@(%ie%qg tddbced to a respective

predetermined value.

[0121] In this state, in the first operation, one part of refrigerant discharged out of the
compressor (21) condenses in the first air heat exchanger (11). Subsequently, the one part
of the refrigerant expands in the first expansion valve (31), evaporates in the second air
heat exchanger (12), and is drawn back into the compressor (21). On the other hand, the
remaining other part of the refrigerant discharged from the compressor (21) condenses in

the first adsorption heat exchanger (13), expands in the second expansion valve (32),
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the one part of the refrigerant expands in the first
expansi on val ve (31), evapordfles in the second air
heat exchanger (12), and is drawn back into the
conpressor (21). On the other hand, the remaining
other part of the refrigerant discharged fromthe
conpressor (21) condenses in the second adsorption
evhpahtes itctha sepnd adyrptiexian erschanger i b4)s axis dr: ng?ﬁlq tgthe
25 valve (32), evaporates in the first adsorption hea
comprisaony@i). ( 139 thisaime, iastraem @i optsisk ain{Odh) aflsepessags, tbiugp the first
(21). At this tine, a streamof outsjde air

OA) aft :
aipfaaberpbanger 6Lighs exnelled 1o the onidporieas eXRAUSHAR ?e)f‘if?afrl?f room air
(R0 anepiseseORER ther et 5 auah Dot SRt f8) baBRIpd 6 e

d ti heat h 14) .
oudrgobre Pt sRERL AT ey oLirt CEAL G Pl fifueh te

ft t h h fi '

ek g S A A P 7S B R ) e

ft L ' d i
pefsf pBRR P Sesapdifiiftl OB RE P RThER InEXEIRPARL supply air
(SLA 124] At that time, air latent heat processing is

performed mainly in the first 5 adsorption heat

[o?%ﬂp anger hét]tﬁ')lvf, althdeRt [af pro8asSink!ie pérectined rRElySh Mg deBond

performed mainly in the second air heat exchanger

adsén?:ion _ﬁeat%ﬂﬂﬁzh‘l%er ﬁﬂ}“; viilelaideniBRMedd proédséihg i pearformed mainly in
passes through the indoor heat exchanger (24) is

thel @buenttl dirfe@CexaRirey (12y. PBS B @p] difeagioftrbemfainr(BA) which passes
adsor pti on heat exchanger (13) and returns into the

thE @M therhidber idatexohamden (24) iotddimmidified nufinly biypasagerthapugh the
(RA) is cooled mainly by passage through the second )

seabiid #satptiex beatnxehangeP{14) andireturneinte the rpemowhilethedhgr part is
Thereby, it becones possible to efficiently provide

caobaimainboby payszgethuely Hiedsetonskair ket exchangar §he) ang returns into the
exhaust air gEA), which is expelled to outsi g,e th

raoon m Eerabyy, i heenmaps popsibla e effistently gepideosm gRger
24), regenerates the adsorpbent when passi t hr ough

datmanidiieantn. aciblianabh svBatst it (ANJERC] BAPel ShiompisdF the room

alternate repetition of the first operation_.and the
afigr PEFRISH PEPRED 1B 1Ndeor hgat ex aw( %gateggg\;gl’sorlﬂfmt when

oGRS ThuED T GECSSTREOR R S BT Sbe v perform g

rfigsE | ¥R e SRR T B¢ Soet P pePRy S e Y Baciin dischorged
ol B P R e
tqregoglg %Iglg of th%%fr?g%ﬁ%? quandmetﬂe *ﬁ?& g&vc\h!a‘- e Jaﬁ}eetﬁ%)o lRe&orates in the

arge requency o tching is

séé:gﬁ% %ﬂgﬁ% etxghzfn%@f @g¥ ahl Y AR bhBEirRdRidMonfkessor (21).  On the other

ication enhanci ng room confort.
hand, the remaining other part of the refrigerant discharged from the compressor (21)

condenses in the second adsorption heat exchanger (14), expands in the second expansion
valve (32), evaporates in the first adsorption heat exchanger (13), and is drawn back into
the compressor (21). At this time, a stream of outside air (OA) after passage through the
first air heat exchanger (11) is expelled to the outdoors as exhaust air (EA); a stream of

room air (RA) after passage through the second adsorption heat exchanger (14) is expelled
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On the ot her hand, when the indoor |atent heat load is
small, the frequency of switdBing is decreased to
t hereby reduce the anmount of dehum dification for
enhanci ng energy-savi ngs. HEATI NG HUM DI FI CATI ON
OPERATI NG MODE 25 [0126] During the heating and
hum di ficati on operating node, the first four way
to ghe qutdriangyas/exhaest @EFEA)dgestreamaif@oern air{B A9 @fienpessage through
state. And a first operation of Figure 11(A) and_a
the firsb pdpotnpiomieptogxchanger (A% end anatherstrearn of roasa aisyRA) after passage
alternately. In the fi rst operation, the second four
thigegh §1giseeqtidair hest excbengsy (Ehsagfetetundnte therqonas supply air (SA).

R L,
ad%chﬁﬁf?m o ERTHRED P a PO i R Y ROasr i s RGP Py i
g i B Do A Rty SV et PR Bk 290%%52?%3 %J%l?&dpasses
thJ%ﬂ ﬂ%rl}mdé)cfr %J}(’Cﬁfﬁ{&gg@ S&Hﬁ]&gﬁﬂe@ﬁﬁ igﬁssage through the first

ressor e secon

HANEER e{{é'h%h g?ﬁﬁﬂl} Sinto!therds wlﬁﬁrthe szmatlﬁ'ﬁé other part of

re rigerant ex sint first expan3|on val ve

th@%b%ﬁpiliﬂtl@ﬁ) isréobi?:ﬁ nfld1ﬁl§tby§:|a§sag9 ﬁﬁbu%l‘% B8 38D alrhbht ex’éﬁﬁhgcr (12)
drawn back into thé conpreéssor On the ot her

anb Qétdmstlﬁta the RGR{. N |Tlﬂr6btyh1¢ bedoaids p@ﬁmb]@@o Efficidngl§paditide room
di scharged out of the conpressor (21) condenses in

cobhgg sRCdshdmadisiodtiin. oA ddéttdnaliy eiRbagesir (BA), which is expelled to
Subsequently, the refrigerant expands in the 10 second

ouesideaths ravm ufibnpesage throegtathe imdoes heat ektleangerr (24), regenerates the
adsor pti on heat exchanger (13), and returns into the

adswhpntedwopa¢sidg thraightthe sscondredsosptivnrieanexshanget 6ldde ai r
(QA) after passage through the first air heat

[083&dh an @efral(em;e repetitiqredd] theifirs operatianandsbe secend epreratien in the

air a streamof roomair (RA) after passagi;
W&Mﬂeéﬁrgwdtah@w,ultr@coms;mthlw q@@ﬁ@ﬂ@bﬁbﬂm@@p 1{1 o9y Tatgnt heat load
expelled to the outdoors as exhaust air a stream

Profesying ihile contpampugly PeHormHag a@e indgof mrﬁlbé%h% @aéiepémsmg
ther streamo

AR A ) B
2

S g A5 W N T e

AR 5P S5 ARL SR BA0Y T B BPAS Bt

inGE0SH ) BeltB inLRE RNk B B SATR o2 @Rﬁemc&g fBom comfort

econ eat exchanger um u

OB 5B Rk FERL B AP B B B

decreased to thereby reduce the amount of dehumidification for enhancing energy-savings.

HEATING/HUMIDIFICATION OPERATING MODE

[0126] During the heating and humidification operating mode, the first four way
switching valve (25) changes state to the second state. And a first operation of Figure
11(A) and a second operation of Figure 11(B) are carried out alternately. In the first

operation, the second four way switching valve (26) changes state to the first state. On
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t he second adsorption heat exchanger (14) and returns

into the room while the othdB part is heated mainly

by passage through the second air heat exchanger (12)

and returns into the room Thereby, it becones

possible to efficiently provide room heating and 25

hum di fication. Additionally, exhaust air (EA), which
th¢ ethendpeakd] dhe sccond spetetion eher smmd folur way pagskige velve §4@rehanges

t he i ndoor heat exchan gives noisture to the
stageltoothp senondisate. ;iabgthntge ﬁrﬁt enghnmh@nck the second oppigtipmithe degree

heat exchanger (13). [0129] On the other hand, in the
of%@tyna OB@Qreapwwn e @a)is r@CfUCF%fOr 7 perelRTmiard ¥#lEfged

t he co ressor condeg in the sec
e

b iree iy
C"g’F‘?fi‘:(éi n@e%ﬁﬁa frafﬁséeﬁoﬁﬁtﬂﬁglea? W@?ﬂ?&rﬁ g Sequznﬂy’ the one
BTt B B 1 L RJERAER
hef! SEAMAP 19 Hnd 3 afallR 3%81?% ﬁ?e"JoF(pﬁ%?P&gﬂerﬁﬁ?ue' dindsHand, the

rption exchange bsequen

reﬁ'lgﬁlir[%e&gé gﬁ%ﬂﬁ@ﬁ“ﬁn d?{ch&ﬁ?% %?f(ff LA ressoX PR @§ndenses in

expans on va evaporates Irn'th

thé S8R a@s@ﬁﬁfoﬁtﬂeﬁ&ﬂ%ﬁ @‘12\:‘ ag@IRequekfly, the ikt & ands in the

Into the conpressor ( this'tine, a streamo
se€BHdSdxPensiod valﬁé}(ﬁh),@ﬂrﬁﬁfra@@ﬁﬁtﬁl Eirdt RSP0 Reat Exdhahgedi(13), and
heat exchanger I's expelled to the outdoors as

ref¥idH® thatémpleéor (Z1)St Re iy finel HStiadi 6f (URAJe aik (OA) after passage
passage through the second adsorption 10 heat

thexgh dregirst {ilMdat exchange!|(1Bds txpelleé toothe datlosrsas exkinst sir (EA); a
air (EA); and another streamof roomair (RA) after

stiparaefigenm hir (R4 afterepassags thrauglothe firstradsarptio hett anganger (13) is
(13) and still another stream of roomair é}A) after

expelisltg dha ¢ntdearh as exhayetain(BAQ] # stresat ofapemaniy )(am)r passage
each return into the roomas supply air (SA). [0130]

thynugh Higtseeondeadsenption Aeasprchiager @ﬁﬁmwgr stegme pf mompdr (RA)
mainly in the first 15 adsorption heat exchanger (13),

af\ﬁhpatSéasﬁ throygh shexegondbair heat seehangsrd12eash retmiatp the roqny as

econd air heat exchanger (12). To sumup, one
S“B@V@“&S‘“Soom air (RA) which passes thr ough t he i ndoor

o TRk A LS
sefiApom o Rek A elaparcstih "Rl U eBine e Hrhgsfind Feiformed
S AL B T o
o L SRR T By s
th® 8 SR 8ddolftfHeat exchanger (14) and returns into the room, while the other part is

heated mainly by passage through the second air heat exchanger (12) and returns into the
room. Thereby, it becomes possible to efficiently provide room heating and
humidification. Additionally, exhaust air (EA), which is expelled to outside the room
after passage through the indoor heat exchanger (24), gives moisture to the adsorbent when
passing through the first adsorption heat exchanger (13).

[0129] On the other hand, in the second operation, one part of refrigerant discharged
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the i ndoor heat exchanger (24), gives noisture to the

adsor bent when passing throug#d the second adsorption

heat exchanger (14). [0131] By alternate repetition of

the first operation and the second operation in the

25 way descri bed above, it becones possible to

conti nuously performindoor Iatent heat |oad
oub b DB SEINPEEsYdT (2D adensesputhk yeqoed pisrhentrxchangsT (o opubsequently,

sensi bl e heat |oad processing. Also at this tine, i
thevhd i oitthb edfrigemant dxpanidsris theofirst erpapyion Hef Ve ki) sa@BARtes 1 the

operation is acconplished at tine interval sé pendi N9 oinin
firetnait ket Exchaogeri(Bhesnd isdzmwn back intgshe eompresser THEDE [ g

T O T 1O b ASEhan P Ll QU bl s
o L0 T AT A B
et G- SBL BBl s B B e

e){c ergg%zl#fpg% rtﬁo stelglkgt&g: c%rﬁé&?%)r ?ngm i %& gﬁg l?léi'egg ?t%%armmof outside air
QAT b0 g AR RGBS Ehdier (1A thiae diltdoors as

ormI ndoor senSi bl e heat | oad

eﬁ%@%ﬁr 2,?@&% yé Qtrf%aggoﬁﬁgﬂ{‘ﬂr @A) afit@ phssap<ihadighIthé Se2pnd adsorption

I rd ‘enbodi nent, it becones

nd é%ér@h o940 el Yo BRMutdlory RUXhANI(EN);amd anbther stream of
al so’ betones p

ossible to stably control room

r&oﬁlgﬁ? [RAYARer ﬂa@sﬂagélhré@gﬂ thi Giadt lalisorpfion hdaeefahangdr (13) and still

enbodi ment, the Tlowrate of refrigerant flow ng

ahdIhGUeRarh e rétinh aR€RA) eftethmsgge throigh theaycanddin et exchanger (12)
rate of refrigerant flow ng through the adsorption

el @b tuex Hhatgabom(ad Suppldpirg88).cont rol | ed, respectively,

by the expansion valve 15 (31) and by the, expansi on
[0130ye ( ARjhat Tiinesaif Bsnt heatpesressing ksmtfpﬁnedomawgf F’o‘?qﬁifﬁtfé

i ndoor latent |oad processing_and sensible heat |O%P inl
afisoopticahientex chimeger (puhidelair sensiide heat pEPCessifgold PREREmEd mainly

t&l«gﬁfﬁ% g/g\gggﬂg{% lT%EnN;}:p?gpé 8@% 8&530?)}%?%(3 Qgﬁflw%ﬁ:h passes
DD L S et B o S 3B ol i
a%;{;ggg ]pq(ag g@gﬁg&;?f’:})ﬁﬁrﬁﬁ r%tggrr)% 1C$Q%%%)%;T?%ﬂéﬁﬁg otthg%arpfcs heated
r&%ygfa%gggﬁ}g rﬁg%%opagﬁ%% exrc]:f'lang%? {3y Ghd rdtSrm8hto the room.
Thereby, it becomes possible to efficiently provide room heating and humidification.
Additionally, exhaust air (EA), which is expelled to outside the room after passage through
the indoor heat exchanger (24), gives moisture to the adsorbent when passing through the
second adsorption heat exchanger (14).

[0131] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing.
Also at this time, switching between the first operation and the second operation is

accomplished at time intervals depending on the indoor latent heat load.
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adsor pti on heat exchanger (13) and the second
adsorption heat exchanger (14p6 are both 25 installed
outdoors. In other words, in the refrigerant circuit
(20) of the present enbodinent, the outdoor heat
exchanger (22) is made up of the first air heat
exchanger (11), the first adsorption heat exchanger
(13), and the second adsorption heat exchanger (14),
whil e the indoor heat exchanger (24) is made up of the
ERER(GHS OFi THR FRURK FMBEPIMENT 46  al one.

Addi tionally, the air conditioning apparatus 0) of
(0452 pr dseacordanse dithethe fausth embadieenty qﬁrtgfab%ogﬁp cooling and

AR HE srodegn g eaing and HERadHDp offdtihg'mode, by
sv%;rgzgg}%rl@gve?%etpg ﬁ(r:s?;g Qs%étgcpejs&ggg ncéﬂl%r % aﬁ@ :;]I%eihsg:gé%d adsorption heat
exghiniat (e oHeSt G bt birtorh! Ll QiPp Bl pifsing, thereoy
P P bt 8 Bl BElroi RO IR hOR1oal ARHRE
A BT P75 abthe R sbissin iy e s

h%lt %&hﬁHééﬁ E?ztw?@{cegﬂdggly, ke HROWR einboliidtent,igbecBmek Podsitete to

oor 110 the air conditioning apparatus

stéﬂlgkont?ol%&%mrﬁ&ity el OIS ban@ispobsPAk twvtably coasskvom
t hr ough one of the first and second adsorption heat

tepefangers (13, 14) is supplied into the room while a
stream of outside air (OA) which passes through the _
[QBBEr aAldditiphdininithe fourthamabogémersttie dlovt tater ofgerigaran flowing
outside air (OA) which passes through the first air
thireuash theainaeaexchahgdrs €11, d0) andtho flowi rdte afrefrigsrant flowing through
Additionally, in the indoor unit (120), a stream of .
theadsorpiion feanpxqhangers (k3a14Layh conteolledcrsppectivelsy; by the gkpansion valve
exchanger (12) and circulates in the room RUNQ]NG, .
(AOPERALY e dxparssign vaive @3).f olhis fciliates the coptpl ¢fgertorming indoor
operation of the air_caonditioning apparatus (10) i .
lagrat ke paeressingend sensible hsas lopd P@FF?S@&, Hihen Fﬁm§ﬂ8 t0 the third
refrigerant circuit is the same as the fourth 20
eahoiBieRent , the flow of air is mainly described here.
COOLI NG DEHUM DI FI CATI ON OPERATI NG MODE [ 0138] Duri ng
the cooling and dehum dification operating node, a

i RO G L NN TSt

A TR B o B 4B i s 10
a@&é?&lﬁ‘@ #d fiftf #hbodiment of the present invention is provided with a refrigerant
circuit (20) having the same configuration as that of the refrigerant circuit (20) of the
fourth embodiment. The present embodiment, however, is an example in which the first
adsorption heat exchanger (13) and the second adsorption heat exchanger (14) are both
installed outdoors. In other words, in the refrigerant circuit (20) of the present
embodiment, the outdoor heat exchanger (22) is made up of the first air heat exchanger
(11), the first adsorption heat exchanger (13), and the second adsorption heat exchanger

(14), while the indoor heat exchanger (24) is made up of the second air heat exchanger (12)
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operate as condensers, while the second air heat

exchanger (12) and the second6adsorption heat

exchanger (14) operate as evaporators. And, a stream

of outside air (OA) after passage through the first

air heat exchanger (11) and another stream of outside

air (OA) 47 after passage through the first . o
alamts o Apiditinmalip dhe aix conaditiening amparams(16hofthe prrsentenhagiment is in
the outdoors as exhaust air (EA); still another,
the foreefiapfairnengitivaing apparaps of theatit Ppplyaign tyneris yiich thg@mount of
_second adsorption heat exchanger (14) is_supplied as
aitsyhigh §s %EPPII‘E‘%R)E:D iBfRPr4Pace ¥ a7Ads fhe arpRmt af pir c‘%&h i expelled to the

gssage t hrough the second air heat exchanger (12)
© ns into the 5 roomas supply air (SA). [0139] At

O § ek eB5Eh RS Fot Be BER g e
s R SR PR AT i By R B

0330 it 1435 b OIS ks ot
S Ak U DBLBERE A NS ORRR, A shown

in W fiflRALn MWCHADER untt ¥ 210) 3B the £ SnARi I glappBRNisqR0), a stream of
Thereby, it becones possSible to efficiently provide

ok REMIE AOA) ﬁzﬁicﬁ?ﬁsd&@ Rl driecartth®first Aittiecombhadsbyption heat
anot her part o outside air (QA) regenerates the

exabkageRqN3, M) esupphed ingo the rosig)whillea §trdant ofslasidebir OA) which
heat exchanger (13). 15 [0140] In the second
pasqes tlabiiginthe tokteer B sospticai ieahexaharger had greothdr Strparand otitsade air (OA)
second adsorption heat exchanger (14) operate as
winiclngeesthsughithd first e heat cachnger(1hecitcubste bitsige the oom)
and the first adsorption heat exchanger 513) oper ate
Additienadlyoindhoindoorynit @ 28}, pstiparn of rasum 8ir passegihyough the second
after passage through the first air heat exchanger
aix hepy e@%@ﬂ&ﬂﬁgm@ndﬂm@am inbthe QAT de air (QA) after
passage through the second adsorption heat exchanger
(14) are 20 each expelled to the outdoors as exhaust

i R
OBl . AR b B8 o AR s o
O35 s A FURRTFOf Gl P i o
er by 58 1ol AR il acBEEEGRERY i nly I n the

adsor ption exchanger (13), while air
sensi bl e heat processing is perforned mainly in

COOLING/DEHUMIDIFICATION OPERATING MODE

[0138] During the cooling and dehumidification operating mode, a first operation of
Figure 12 (A) and a second operation of Figure 12 (B) are carried out alternately. In the
first operation, the first air heat exchanger (11) and the first adsorption heat exchanger (13)
operate as condensers, while the second air heat exchanger (12) and the second adsorption
heat exchanger (14) operate as evaporators. And, a stream of outside air (OA) after

passage through the first air heat exchanger (11) and another stream of outside air (OA)
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the second air heat exchanger (12). To sum up, one
part of outside air (OQA) is 4f¥ehum dified mainly by
passage through the first adsorption heat exchanger
(13) and supplied into the room while roomair (RA)
is cooled mainly by passage through the 48 second air
heat exchanger (12) and returns into the room
afldr paghye throughahe fiess afasysidnl keat exchasiger (13 ard gacherpefeghto the
room cool i ng and dehum dification. Additiaonally,
owdodrbes eximust aif (EAQustdl] anethar streamapf putgida airdPé9 a¥tﬁ"epassage through
adsor bent when passing through the second ad tion £
thesetond>adberntven heat aychanger@ 14} supplisd ag pypplval z&ﬁiaﬁ gftream o
of the first operation _and the second operat | in_th
ragayain R4} el pasiess throsgh the serend a5 heds yrhangst (12) rétlims iito the
cont i nuousli_%/&#)e)rfor m ng i ndoor |atent heat | oad
bR RPP P e conti nuously performing al so i ndoor

T e SRR e B o on
oS UL BB e o
(i UM T 10 is

G bt pRle g LT IO s oy b e TR 5
déﬁlﬂr‘ﬁd@d%a{i@';ggﬁarﬁﬁ‘gh o§§h thE sS4 adRfrPViordReht BxdRaGIA14) and

operation o e 13(B) are carried out alternately.

' | RESIAHRA airl(RA) SRl mbinly Bapaseagehibroggh the
S'%ﬂg%@g[}ltgfﬂﬁﬁ%bggcond adsglrrtp()ti ())n heat 151 exchanger (14)

sQREH BirheMexeRAHPNERY Gnd Wiktheirb thefrbomt Therebgat becomes possible to
exchanger (11) and the first adsorption heat

efidnEygesvidd Sondpssliagand delmidification.s . Additiosallyt ansdhergfart of
outside air (OA) after passage through the first air .
olisile Ap(ClrNgeenefalds)the adsodrent vben passigrtheogh thesfirgeadspyption heat
(CA) after passage through the first adsorption heat
erotzngerd@B). (13) are each expelled to the outdoors as
exhaust air (EA); still another stream of outsi air
pgf‘;%@ﬁecond

[01@8] af frethepecnnd gperatipn.the fimo air heatsxebangendd b
heat exchanger (141 is supplied to t h%Ar om as ug@l h
adsarpticgeat arragcr {1 4)emarast s confemrrs, pRily therse o paticat grchanger
(i}l?)[aéoaﬁ . ﬁggﬁgﬁ%@ﬁﬁ%ﬁﬁ{;? éﬁ; 88%8’:% 41%]]6% .or %:hlgs: n?}r}%a, stream of
ki RIS G5 b B DTSSRt o e o
S 0 D B P O Rl s 10 o
chch ttaxp%{le&) yot the Colﬁtd%c':n[s ag %aﬂs? aip Hﬂ&)‘? 's{ifl Gflother stream of outside air (0OA)

after passage through the first adsorption heat exchanger (13) is supplied to the room as

supply air (SA); a stream of room air (RA) after passage through the second air heat
exchanger (12) also returns into the room as supply air (SA).

[0141] At that time, air latent heat processing is performed mainly in the first
adsorption heat exchanger (13), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (OA) is
dehumidified mainly by passage through the first adsorption heat exchanger (13) and

supplied into the room, while room air (RA) is cooled mainly by passage through the
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mai nl y by passage through the second adsorpti on heat
exchanger (14) and supplied 4% o0 the room while room
air (RA) is heated mainly by passage through the
second air heat exchanger (12) and returns into the
room Thereby, it becones possible to efficiently 49
provi de room heating and hum dification. Additionally,
seamal dieheap axdhangerqi2)sindeemins inioAhe rapnve sThasehys itbeceraes possible to
t he adsor bent when passing through the first
efficientppérformhmetn eoling auddehuntidification 4 Hddifionally, giohsr part of
hand, in the second operation, the second air heat .
owsidhain (@A) (cezperaBs thechdserbent whan nagying frpesh the ggcond adsorption
exchanger (13) operate as condensers, while the first
hegt exdhanger (Bdchanger (11) and the second adsorption

3 am S S o B Ly PO vl o

wgierBedaovpckfecrtea porite Mo fo R btRimahE BRAbAatent hea
o Bttty R ons AT Béfforinbild 186 BB B RACPRal Processing
Al it R, fran ldobiTatenBhésp lopBinGRAlEs dif GMGdRBL t Gblch

svgﬁ%ﬁgaﬁetagapdhlé ﬂ?ﬁ:og&lggﬁ)m afd FheRe &IrdqpRt8ibn EPRIFoRIplisKddAJs reduced.

passage t he second air heat exchanger

(12) returns into the roomas supply air (SA). [0146]

At that tine, air |latent heat processing is perforned
HERATING/HOMINFIGAFON OPSRATINGMIOBE exchanger (13),

while air sensible heat processing is perfornmed mainly
[6123115 tDherisetendatig adddaimidifichdngeperdti®) mode adirsh aperation of

one part of outside air (OA) is humdified nmainly by
FipassEA) ahd ayedont perhtions of Bigerer M Bpareveniedant hdergately. In the

(13) and supplied into the room while roomair (RA)
firss operatien tipsenbyd Dy hpm sseigoger (il Bla thhsecond edpretiqn heat

heat exchanger (12) and returns_into the room This
exaiangeri(14)mpssithhecandensers, whie thefirgt aiy hens exhgpggr(dbkand ghe first

and hum dification. Additionally, another part q?# o
adnorpsicaheat exchanger (13) OBCTatERs FHaROIAOTS. 5 Pﬁ@%&?@% QPitide air (OA)

e B e o RS S S e b B St i
B
oBRpR st el Ph A geahels EAm SR F AR opsage troven
o SSFRERY B AP Bngb VD MG P SO 5 ands

stiéam of room air (RA) after passage through the second air heat exchanger (12) returns

into the room as supply air (SA).

[0144] At that time, air latent heat processing is performed mainly in the second
adsorption heat exchanger (14), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (OA) is humidified
mainly by passage through the second adsorption heat exchanger (14) and supplied into the
room, while room air (RA) is heated mainly by passage through the second air heat

exchanger (12) and returns into the room. Thereby, it becomes possible to efficiently
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time interval s depending on the indoor |atent heat
| oad. [0148] As described abd®e, the present invention
is applicable in air conditioning apparatus of the
air supply fan type. Also in such a case, the sane
effects that each of the 50 above-described
enbodi ments provi des are obtained. SIXTH EMBODI MENT
pro¥idd kionh hRAENEIa6N hptidiGtative. s Aaditicnallgiagothesparsofemsideair (OA)
an air conditioning apparatus of a sixth enbodi nent
givds mébistups oshn adﬂorhﬂehwg@hpasglﬂgd@mlgh the firpt adserptige peatexchanger
circuitry with the fourth 5 enbodi nent. Additionally,
(18he air conditioning apparatus (10) of the present

embodinent is in the formof an air_ conditionin
[04fHar atQrsthsfotherbang, in therferandipsrptioanthe yeron ﬁlf&ﬁﬁ@%cmgef 12)
angiiies st tiso Rom hept sl 1) el as AP RS, wREHE it air eat
exfaigeE AN e s ndStrab B schabPerRirOHERR} B bamptor.

1 . ditioni _
Alfaf_@ 3R i R ORI BltiBac hthefi T Fits aff hear cxchanger 11
o A PSS 20 O e ARl by o tspion b

B AR QU0 Shud i, Bt B sy s

oftdi'l?sid@ﬁf‘"{o)ﬁmtﬂt& passapé BRGAEH thé BeiTadddiptidiBeap@schbiger (13) is
through the other adsorption heat exchanger is

suppR&l fotHe F0dn0aY SipPB 4iNE A)pad a Sdreahhef robinedir (RaXchfter passage
anot her 15 stream of room air (RA) passing through the
thfRgh ik condsifher xgétangar(12)djums meudhatresm iam supipheair (SA).
room Furthernore, in the outdoor unit (110), a stream
[0d86]out shtthataime, @@Apteptisatprocessingus) perforenetlimainlyan thenest
exchanger (11) and circul ates outside the room o
adROINDb A GeBrREEWNTIZON(13)]) Widlesi] semsiblerhgatracessipg ispdrénmgs mainly in
the air conditioning apparatus (10) is now described .
thp e¢aond aigiheateexchanger gmof To i PP eongritart of oufside air (OA) is humidified
refrigerant circuit is the sanme as in the fo

mainholl passge thigugh thefirst adspiption heatiexrhangesds) g@fﬂg%}isd into the
ropil, RS EPRT AR AN BEHFTRHIN O PSgage IRU g L GErdrl air heat
ol P b o Eh b e TS Bl RSB provia
i b B PR RS, o Bl SR LIPS v,
when it is passing through the second adsorption heat exchanger (14), moisture to the
adsorbent.

[0147] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing.

Also at this time, switching between the first operation and the second operation is made at
time intervals depending on the indoor latent heat load.

[0148] As described above, the present invention is applicable in air conditioning

apparatus of the air supply fan type. Also in such a case, the same effects that each of the



10

15

20

25

operate as condensers, while the second air heat

exchanger (12) and the secon&Qadsorption 51 heat

exchanger (14) operate as evaporators. And, a stream

of outside air (OA) after passage through the first

air heat exchanger (11) is expelled to the outdoors as

exhaust air (EA); a streamof roomair (RA) after
2HORE SiRgei bk enbodinidne mevidexdaraiobtaingdt exchanger (12)

returns into the room as sgﬁpl air (SA); another
ST EMBODIMBNBOF THRINYE rloéassage 5 through the

first adsorption heat exchanger, (

13). i s. expel Igld ?gsixth
[(14e] out Apshcavain Rigirautd agd 16, apgjpcon ‘ﬁ‘amé’ﬁ(?g%rla & 83m
of outside air (OA) after pa e thro the 0
emblodimett afithe E@a@(nt élga@na'wg @rlﬁﬁ%ap%eg@ﬁ%gp‘é%“ﬁ%? e fourth
| [ SA) . 153] At t j ' ;
chnbodmenho s At onlschngirconEpabe AeAidr (1¢) BF hefrgsent embodiment

e

econd adsorption heat exchan Ak ; ) i< th
0 e HeR e SORUSE AP RE P ey enulHbp furPtubg fn which the
the second .aj r heat exc - 1O Bount of ai
ot GROOHRICR P Yo THAUCh Spe s AL Pt e pmouat of i

assage thr.ough t cond adsorpti on heat exchanger
PRt (B ARt

popl)llled'to the room while one part of

ai . | | A viNcHOlInS@ges drhinstaliationt stage of the
[égcbg]nd Eféﬁﬁ%l&e‘%ﬁ%@iﬁ% an%l returns into the Assh
£ 0om...Thi i i1blsQepieting it flowediring qpemtiode As shown
aafo°8%h%l§§1“?r?gﬁﬁan5§” &ie(ﬂ%?n%ée?f i cg?i e Al ti onal | Y,

iRt ﬁg&e,%"tﬁe i flockAmktq@PO)aIfTthe ARAPoriditirerieg axipesatus i) astream of
S

I'S passing through the first adsorption heat exchanger
dule ait A REESMBeMYough Bdde] the first hnd sewondh adsopmias heghexchangers

the first air heat exchanger (11) and the second the oth
@950 S pplibeat thexsmndile { Srpmofepemair{R ADGsng draugh the other
whi | & the second air heat exchanger (12) and theh d ther
ddsbiption demrethiangerie aspaded haoyfeide 31@0% eiQq the gther hand, ano
evaporators. And, a stream of 20 outside aifr %)el culates in
afch@rofpaca ayg Ritpassige thheughithessecand aig bgat eéﬁla‘?& f) et

(11) is expelled to the outdoogrs as exhaust ajr. .
bham Buticamort in Gomuslop WRAI oo ot atse gk passes
the second air heat exchanger .(1 returng i t he
thomghdke Suib pir ieatiexchangsr (IAU%{‘]["I'%H%)‘?S ,“5'-“‘2\%%? ﬁ@rrﬁst ream

of outside air (OA) after passage through the first

adsorption heat exchanger (13) is supplied to the

room as suppl iy (SA), while still another stream of
EWQM@N;fIGY passage through the second

adsor pti heat exchange | Sq A8 8katlsY10)Y1€ now described
BUBabor s TherioRingobRapH Of Wit sy RisEhRR wpfans U e oy

L)f: tpgr{“ gheat, proces sl P iR Ad REERadRirbkiYis!the $hee as in the fourth

embodiment, the flow of air is mainly described here.

COOLING/DEHUMIDIFICATION OPERATING MODE

[0152] During the cooling and dehumidification operating mode, a first operation of
Figure 15(A) and a second operation of Figure 15(B) are carried out alternately. Inthe
first operation, the first air heat exchanger (11) and the first adsorption heat exchanger (13)

operate as condensers, while the second air heat exchanger (12) and the second adsorption
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adsorption heat exchanger (13), while air sensible

heat processing is perforneddfainly in 52 the second

air heat exchanger (12). To sum up, one part of

outside air (OGA) is dehumdified mainly by passage

through the first adsorption heat exchanger (13) and

is supplied to the room while one part of roomair
hegiRAchanger () egeratei asleyapmyatpess s dgw, 8 bireamy hf outhide sisdOAg after

air heat exchanger (12) and returns into the room _
payyaige thremgisthe firgairdient exchangsr €1 iscaxpatied toghe wtéeor.s@é gxhaust air

cooling and dehum dification. Additionally, anoth

(Edaira stespm efgepmaiy (RAnmfter pefspas thiquigh thiserond air begs 5§ghawger (12)
t hr ough the second. ads tion heat change rRéé %t

fe‘}“ﬁb“ B FRm 25 f"(PPdBVeTL By pacthersfigam B9 5 (R aftppassage

thwééﬁh%tirg{ agéa's&ﬁoﬁﬂfat%ém I BRRPEId0 aliithgn 8 frbaust ai

CINELLE r%ﬁ%a? L HiaS SR QAS By BB NP PL O siUnadsprotion

heff, é%{éﬁ@g?@uﬂcr t ﬁéd Eor}hércicfnmfs su%?g}r AE(s A[)g ?O{m: gthe”t

h
A o SR T

adQPrEB&I hilee M1 4P Hnilk aQéEhs”lSle 'hEﬁ; heak4ing 1s€ﬁb‘r7|formed mainly in

hum di fication operating node, first operation of

th&sBBh@ ait BeAexdhmhgar @2¥.0Mb ﬁﬂ?ﬁﬁtdn@ Paffof blgideairl@D)is
are carried out alternately In the first operation,

dehti@idiBedmdindy by PaRigeakfdugh ¢ey seCdit) addbtioh destexohahger (14) and is
adsorption heat exchanger (14) operate as condensers,
suppliddeto ttherobiy, sithilaione paa bf mohan @A) {skbbledmhiblyebyf passage through
adsor pti on heat exchanger (13) operate as evaporators.
the\smtpndiais hegamrlpngaufi) aiel miumng @) the@oatht elThisasakeg @ possible to
through the first air heat exchanger (11) is _expelled
efficienthieprovidd ooem caelingandidehumidification) | Afditioaally, snetagnpart of
of roomair (RA) after passage through the second air
TOPE AT (Re%adnenmgatese when jtds paspiagithrongh the firgdserption ppatygxchanger
air On the ot her hand, another stream of room
(1%) Fhe(qiiA?fbﬁlﬂter passage through the first adsorption

[0 ot s @é foRethE At Pxchest CHYE @ﬂe sgpond

ERRTPAR s Sy e s
AP el i 558&%@%%@%%%%@”‘?@%héeheagse”%%%%fa Bk And, astream of
uﬁsg(ge?zﬁg{ ocgglﬁ’lcl?}tass%ég rthé gf}s)c mr\fﬁgétl e‘?{cﬁ‘énrgers a1yl s.béx‘f)elled to the
outdoors as exhaust air (EA), while a stream of room air (RA) after passage through the
second air heat exchanger (12) returns into the room as supply air (SA). Additionally,
another stream of outside air (OA) after passage through the first adsorption heat
exchanger (13) is supplied to the room as supply air (SA), while still another stream of
room air (RA) after passage through the second adsorption heat exchanger (14) is expelled
to the outdoors as exhaust air (EA).

[0155] At that time, air latent heat processing is performed mainly in the first

adsorption heat exchanger (13), while air sensible heat processing is performed mainly in
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53 the second air heat exchanger (12). To sum up, one
part of outside air (QA) is B@ndified minly by
passage through the second adsorption heat exchanger
(14) and is supplied to the room while one part of
roomair (RA) is heated mainly by passage through the
second air heat exchanger (12) and returns into the
the esoond dhrihsatrexkkanget (12s sTod$wn up, waefpatiof wutsidesini@A) de
room heating and hum dification. Additionally, another .
dehamidified mainly by pagshes) threjighdke fivghadsomtiondhepaxshapger (13) and is
through the first adsorption heat exchanger _(&3),
suppliest torthe rapm, ehile0n6 HaBOf room it §BA) esrooled mpiRbt by Rasspge through

in the second operation, the second air heat exchanger.

the sgopnd aindertxchinest (1298 FRB i te raqian aﬁ"g@rmfy]&%)“ pssible to

erate as, condensers, Ll e.the first, al.r heat Q

offkien awd@f?s’méﬁaﬁ%@f@@@aﬁt@ﬁa@&npt AsRitioudfif anothidr part of
excha r (14) operate .as_evanpr . I

rofi B ek s et e S Pesg BN BEE Ik sotll alopbba ARk
air heglt‘getﬁgg (11) is expelled to the outdoors

ustair

eX§AanE, " While a streamof roomair (RA)
[0?§§];9 r : éﬁﬁ?&ﬁa‘cﬁ t}%{eﬁﬂ&bof A€ ﬁ?ﬁ%g&qti?h hnd'8Rlse &M %E)thl én the

rns i e roomas supply air (SA).

wiy H%Erigaf‘%ov@,qﬁﬁa&%'iné b &ML & cAintbEdy Aérforllino& TaRht heat Joad

passage through the first 15 adsorption heat exchanger

proddbink SwikRIBhtiftbus B PR R@BIASingsuHRENsiBle hedt$69d probessing.
another stream of roomair (RA) after passage through

Alsbet 8eEand, Adaemdbooktchthdat Badhndrgsaes, (Heime sntewupat waith
to the outdoors as exhaust air (EA). [0160] At that
switdling tedtwedradhe firstloperatipn avetrisegnd oppetibo ismaddey relyced.
in the first adsorption heat exchanger (13), while
air sensible heat processing is perforned mainly in
20 the second air heat exchan&c{e{& 12). To sum up, one

HEATTN GfHOMIDIFK AITON ORERAJTN Hed mainly by
passage through the first adsorption heat exchanger
[0132) anQuring the hestingrnddunidificatineperpinganesie a pisgtopgration of
roomair (RA) is heated nmainly b assage .t hrough t he
FigugsokffAlpnd a preand ererRtignyel Figars) 1 6EBYare sargied out plfgnatply.  In the
room This makes it possible to efficientl ravi de
figsh SpETAtERD: thegpeaend aitheal Frchanger 6h) and dhe sesmmd F‘;ﬁgqﬁ]’?&ﬂ}?@‘i’
stream roomair (RA) 25 giyes, when it S passin
X KD RO A o i e i T gtopo g 7t il the frs
isture to . the orbent. [016 By ,al,ternat e Ly
oBirdion et P 0T PEREE g8 elahorbmn Ao E W@l gr oussde air (OA)
eration |n.t SGri '
o8 Sefprg b o f Al B AR e QP Sarpt B R BRdpors os xhaust
aik ?@Q), while a stream of room air (RA) after passage through the second air heat
exchanger (12) returns into the room as supply air (SA). On the other hand, another
stream of room air (RA) afier passage through the first adsorption heat exchanger (13) is
expelled to the outdoors as exhaust air (EA), while another stream of outside air (OA) after
passage through the second adsorption heat exchanger (14) is supplied to the room as
supply air (SA).

[0158] At that time, air latent heat processing is performed mainly in the second

adsorption heat exchanger (14), while air sensible heat processing is performed mainly in
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54 processing while continuously performng al so

i ndoor sensible heat |oad pr&3essing. Also at this

time, switching between the first operation and the

second operation is nmade at tine intervals depending

on the indoor |atent heat |oad. [0162] As descri bed

above, the present invention is applicable in air _. o
the ssvdnd piv hieatgexBhangpafld). usTosum kp, anepaitey eptside; ain(QAys humidified

type. Also in such a case, the sane effects_that, each .
maihly Wyhpassagevlerough thei sseandeadsorationr heat exchanpperdd4hand is supplied to

obt ai ned. VARI ATI ONAL EXANMPLE [0163%8§a?the ex&g&%&gﬂmsmmnd

theleqeine.tveltile; enefmaghnf aom s (RA) igeafeggn YRASERES

Ebetpren 8 et e o BAERG o ot
ot B PR ARL AR BeEb hlr 0)
o L PR A B! (95 e

a uﬁ;gnlut' ed to the room while a streamof roomair (RA)
‘%gs I'hg through the other adsorption heat exchanger

[dgﬁ?]e? gﬁ‘))ﬁ fd c}tﬂerthg.ﬁ%,% ﬁ;ﬂoéél‘:ﬂ'nd ARPIRRY the sk QA afrFheaf exXcBeRger (12)

passi ng through the second air heat exchanger

. | P Efatd Reopdémte! whilt the first air heat
a@ﬁ%ﬁg%ﬁ%ﬁ%aﬁﬁ%ﬁgg pgggs)gg t hrough t he f‘iﬂr st air

eltRad e?(ﬁ?@ﬂ&ﬁ{e seddnd adadiptich heaslerilRage (1 4) ofeeritbas evaporators.
[016g4] The above-descri bed arrangenent al so makes it

AROSSItRER SfRoutidedin(QApafsrpassagd fheatgh thifitst nidieavexwipdrgsr (11) is
of Figures 15-17 provide. 20 SEVENTH EMBODI MENT OF THE

expSNEND tEof1Ab615]as Beliant din(EA ) whilg arsgsar 9f sondn 20 (RA) efter passage
is shown an integral-type air conditioning apparatus

theduFh the seeond aig htat exchamgen(lR) retirosiinte fiie ropmias supplB8E{pA). On
invention. This air conditioning apparatus (10)

thierothen fiand, anetherytreateadi angpidelBn(O Ahaftss pagsagathseughifbe first
heat 25 exchangers S'll’ 12) and two adsorft i,o& tyeag\. h

adsputtiondhentsexchangen dh3) isrypplicd todharqoaas @Rl ainE Ay ghile another

The seventh enbodi ment is_one, constructjonal exanpl .
stidtenok memalr (hlier passpeshrangh dbeseend aprion el exchanger (14) is

present enbodi nment Ls fo.rgg as a full air ventilation
expefled torthg guidoorsqsieghapst aff LAY ual  di agr am whi ch

[(i:llghﬁls: Ir 8%&%@3%@,' ar{rslta?elnlt ﬁléalit 8xnocse§s?r§geis %ferfarr}Eeda linginly in the first
adsorption heat exchanger (13), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (OA) is humidified
mainly by passage through the first adsorption heat exchanger (13) and is supplied to the
room, while one patt of room air (RA) is heated mainly by passage through the second air
heat exchanger (12) and returns into the room. This makes it possible to efficiently
provide room heating and humidification. Additionally, another stream of room air (RA)
gives, when it is passing through the second adsorption heat exchanger (14), moisture to
the adsorbent.

[0161] By alternate repetition of the first operation and the second operation in the

way described above, it becomes possible to continuously perform indoor latent heat load
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apparatus (10) as well as depicting air flow during

operation. Figure 20(A) is abdtructural diagram when

vi ewed from above. Figure 20(B) is a structural

di agram when viewed fromthe left-hand side. Figure

20(C) is a structural diagram when viewed fromthe

i ght- hand side. 5 [0166] The casing (150) of the air

pr@ttmaing il aontinwouslxpadoxmioy alse irdagp eensibleheag load processing.

rectangul ar box. One of a pair of end surfaces of the,
Alsa af this time Gyvitcking behyega ahwﬁehomthaw d thg sacpish ORfaleT,i§ made at

(151) through which outside ajr S(%) is drawn into the
t“’é’i‘a@it%al% ﬂﬂ@}‘dl%rﬂﬂl the indapplatent heat openi ng (152)

o}y Asalrachegbits che é’ﬁbg“%H’P’F‘g‘E@M%PP&ﬁ%biﬁdg|aH§°P§§1651m8
sepp By h}%%%“ﬂﬂi@ﬁﬁﬂfﬁ%? (SRR Q3887 e sty cach of
th%ﬂ?o&% degl ﬂae eﬁ%%ﬁfﬁ?egx% 191%’911111%5 m%ﬁ%mé&t%o( 154) through

t he out doors.
These openlngs i.e. the flrst suction opening (151),
t he second suction opening (152), the first bl owout

VOREV TN ATLEAMPBNE the second bl owout opening (154),
are connected, respectively, to ducts so that outside

[0867) T AR MeAlxam Hteiih Fighingh B YEd twd) 4dsbip®on heat exchangers
therethrough. 15 [0167] The i nsi de of the casi ng (150)

(13,514 iadel diSpsbsed Irﬂo@rshe&ﬂteﬁ?&ﬁhﬂ?gﬁe@fhﬂﬁiﬂpﬁm( A& exitmngers (13, 14)
whi ch the air heat exchangers (11, 12) and the

maydbodippdsed otndabrspascshawgen Figuisd18.14h this eased irsthe satioonmit (110),
a machi ne chanber (170) in which mechanical conponents

a streainufiontpidesais(OA 19aksing Sfpugtnonrorfphe Sso and &Lpnéadsorption heat
cetera are di sposed. [0168] The heat exchange chanber

exghigprsi (33,0i4) idegpliéctot the rdoon, iwholetatreainraf cesro nirdR A)ipassing
20 casing (150) in the figure, into three sections.

thigyele t@pégerfadwptlgn heg ew@nggﬂs expetled to the putiantrer Another stream
chanber (161, /162) is forned in the center; a fir

ofgpemgE{RAY P@Wﬂg@?""@hé%%ﬁconQ 3ig é;at@clfaaswda bﬁr%alﬁtes in the room.
side of the adsor ptl on, exch g ﬁrrber g_

In theputdogypng (14D oside pir f8)passsy Ohpbythe HEst gl heptggihanger (1)

on, the other side of the adsorption heat
a‘l&f&fﬁ‘i‘ﬁ&éPﬂ@H’&ﬁE@WO&e1 162). The adsor pti on heat

0L AR btk B A o bpin e same
i
B %ea aleosnof%&?ws-z?ﬁm? gapars, el

heat exchanger chanber (161, 162) is divided into two
rows in the cross direction (the vertical direction

SEVENTH EMQW[?IMEN@Q?IE’PHEfN‘\fEWEI(W first adsorption

heat exchanger chanber (161)
[0165] Referring to Figures 19 and 20, there is shown an integral-type air conditioning

apparatus (10) according to a seventh embodiment of the present invention. This air
conditioning apparatus (10) includes a single casing (150) which contains two air heat
exchangers (11, 12) and two adsorption heat exchangers (13, 14) and is installed under the
roof. The seventh embodiment is one constructional example when the air conditioning
apparatus (10) of the present embodiment is formed as a full air ventilation type. Figure

19 is a conceptual diagram which illustrates an installation state of the air conditioning
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and a second adsorption heat exchanger chanber (162).

[0169] The first air heat ex&banger (11) is disposed

in the upper space of the first air heat exchanger

chanber (163). The second air heat exchanger (12) is

di sposed in the wupper space of the second air heat

exchanger chanber (164). The first adsorption heat 5
apparatua i{fBras (W) asi depigtisg ois dlpwedringaiperationt wWEighre HYA) ppe ptructural
.and | ower spaces of the first adsorption heat _
dizgramarhsarviewrshiben abaws) Figwe 28(B)s a§§ercth@l giageanp vhep viewed

heat exchanger (14) is disposed ceptrally betweep_.the,
frofp e lcfriund Sider - EiguEscI(6) i ErusEER RSB OThAR Wir Hom the right-

exchanger chanber (162). [0170] Both the upper and
hap - spaces of the first air heat exchanger chanber

8887 8oL b I 40 B
SRR " hSe FBRE b pRRSRoRle bR Al 20 i v
st 15 A4 PALOBN EPRORE: 63t L s

Sor R &?emg ' ﬂap&% il gRA PP [t BR@sing (150).

STt _gm?q_rst |(r1(5}'1 ea(%dggxc_langerﬁ{_j%h n‘ojc;fr%d?163)n,t suchsmg( )

Ald)#Me dther dn@SulBteSTaRe ER (150) is BkdvideBbitle ¥ G bUSFout dpening
chanber (163) and the second ‘adsorpti on heat exchanger

(18yarRfkh GAech supplyi 4 ?A)daﬁwied tol&Bndb6r sphsh and d sédond blowout
e

the | ower space of t first air heat exchanger
opehiagl{e34) (HiGdgh whithexhinat air(EA) lsexpblbddrteehe dutdodrsr sThese

air heat exchanger chanber (163) and the first
opanimgs,iiei the firgauctiexafeamgdi SHhteisecondsétion epening (@52), the first
fourth danper (184) is disposed in the |ower space of _
bloweutfapesing 1 53) haralt the second lowouhapdnang (154B are ennobctedaespectively,
it lies between the first air heat 20 exchanger
to dhetaise that oetBide afrdraoneais ssppiy aiidansrgxhiws alidlow dirtethrapeh-
chanber (162). [0171] Both the upper and | ower spaces )
[0867]t helhednyAiobihe cpung (150 islyded uraabeat exghaggs chgrabgr(160) in
fluid conmuni cation with the second, Siigt i on,_openi n
whigls the airdeaf exchargeshddl, 13) a4 yhe adsgingion heet qXﬁh%r\gerSdégae'f‘) are
.space of the second ai eat .exchanger chanber (164),.
d‘@ﬁ’éﬁf a{lﬁi étmaicl“nlei"g%mlaﬁt(\r}\%@r}“t%é%@& 1C4t FOTRRANET méR‘dmg fans
er _chanbe 64) and the fjirst adsorption 25
A IO SRtk Bt R 6 o %t n clanper
6) i i spased in.th r. . O d .
(0301°) o e BT inee St EBis SAER, i i Ao i iotion of he
. n e :
B PR 108 2 e S, AR ACARPUE Rt o
t ITReh bitefl! L0 ek hamb
exl(:o )rar %hﬁﬁé:%?g@f Egﬂg econgg 3:11? @eﬁ'ggtteﬂeaxc an glééfa@g#ﬁnger chamber
(163) is formed on one side of the adsorption heat exchanger chamber (161, 162); and a
second air heat exchanger chamber (164) is formed on the other side of the adsorption heat
exchanger chamber (161, 162). The adsorption heat exchanger chamber (161, 162) and
the air heat exchanger chambers (163, 164) are each divided into two spaces, i.€., upper
and low spaces, in their height direction. On the other hand, the adsorption heat

exchanger chamber (161, 162) is divided into two rows in the cross direction (the vertical

direction in the figure), thereby forming a first adsorption heat exchanger chamber (161)



10

15

20

25

chanber (164), such that it lies between the second

air heat exchanger chanber (564) and the first

adsor pti on heat exchanger chanber (161), while an

ei ghth danper (188) is disposed in the | ower space of

the second air heat exchanger chanber (164), such that

it lies between the second air heat exchanger chanber
an(l h6é¢orarudisoption beai wackedgarghainber (162 5 exchanger

chamber (162). [0172] The conpressor (21) is disposed i
[0¢€ft r alThe first aikeahexchanger €HAnbdispqsed 0) thefupperespagspei the first air

(150). The first fan (191) is disposed on gne, sjde of.
heptexchangsr easeher (b63),  Fhe second air heg e phpngar(12) Aisnoged in the

B S i Sl oD S35 gt e
o DA BB e s SO e
o e 680 AR AR B g a0
B AR g i L 08 e

A5 diment is configured in the sanme way
extggﬁigﬁé Ohe RS Shown in Fi gures 15 and 16, and the flow

[og?os]g' I Bdth mggﬁﬁd é&?leﬁﬁﬁébmﬁe first air hdat ekdhankéd cliaglber (163)

t he sane ow of air shown in Figures 1

ar@iPAdif - comMffichiioh ieNGe PR EMRRA dpesing X BSH! €A fxkt damper (181) is

Figures 15 and 16 and the present enbodinent is that,

diyhRe®aSthe QppdiepideroTilic fiRtait Beqerataper(chamband 68))such that it lies
first air ﬁeat exchanger (11) are disposed outside

beitheen the first airdieyt exghanperclianiter (I 63 asd thei first adsorptien heasrexchanger
in the latter. 20 RUNNI NG OPERATI ON [0174] In the

chianibep(#i6h)y whilee second dagnpep €482 isodispised hethaupper space of the first air
condi tioning apparatus (10) is described.

he@OBIchhiGeDERMDEDI(FSATICERh2DRHRA DeNG eNUDE 36 aif begtsxchanger
During the cooling and dehum dification operating i

chatber (143) indsthe gprond asmptionskeat exchanger ehambar (363). 5 A third damper
second operation (see Figure 15(B)) are carrjed out

(18} is disporad,in theyowenapace Pgthchgﬁiraat heghexchpager chambeg; (163), such that

it g;@ﬁg&? t%g %%ygréé)éy %t%gax%? E]gei;é%tﬁ gqujé %Lmqotgrs{q qei;ggrption heat
oSSR bR T S B et 0L S SR o oce o
o A e R Pl AR R A e
ex%ﬁgpg%{' c}ga?fx%?e)r (f({ﬁ aRJi ﬁlceesgcond adsorption heat exchanger chamber (162).
[0171] Both the upper and lower spaces of the second air heat exchanger chamber
(164) are in fluid communication with the second suction opening (152). A fifth damper
(185) is disposed in the upper space of the second air heat exchanger chamber (164), such
that it lies between the second air heat exchanger chamber (164) and the first adsorption
heat exchanger chamber (161), while a sixth damper (186) is disposed in the upper space
of the second air heat exchanger chamber (164), such that it lies between the second air
heat exchanger chamber (164) and the second adsorption heat exchanger chamber (162).

A seventh damper (187) is disposed in the lower space of the second air heat exchanger
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in the open state, while the second danper (182), the
third danper (183), the fiftt®7danper (185), and the
ei ght h danper (188) are placed in the closed state. 5
[0176] In this state, one part of outside air (QOA)
drawn into the casing (150) fromthe first suction
openi ng (151) passes through the first air heat
chambbinfl§4), sechithai inlieslzetepenethe seqoad eirdicat dxghdriges thasber (164) and
heat exchanger chanber (163) and is then expelled to
thc ﬁest edsorpiinmcheat exshanges chmbm d16) owbile anpighthfigmpes ﬂl)s%ys
of the second fan Ihzea On the other hand, th
dlﬁ@ﬁ%ﬂ i they lcmqﬁépa%axfﬁheoﬁrm ipheat prehanger f)e ?eroﬁléﬁm such that i
into the casing (150) fromthe Oflrst ctio
lieg ;?SWYEW@ thejsgegn % heat Fﬁ‘tb&ngﬁé’hé 4k Bt sesmh adgorption heat
chan er chg{gﬁr (162) fromthe Iovver space of the
exp HET almbr?é xchanger chamber (163), is

T i AR B A o
s TRAE A ATRES Al e BB e
seléhd 2k (fﬁ? hi?ﬁ;g&se& gh it%]tﬁﬂér smi\éb(ﬁ’qm@éd ?s 831")“ tRE ﬁ t fan (191)

roomair nto the casi fromt

is ﬁ'ﬁﬂ@lﬂ‘%oﬁﬁ% i QRioRRAMN thE fifst Blowdu® oﬁé}ﬁ’ﬁﬁﬂﬁ Y altPthe %?Eer space of the

rough e second alr heat exchanger (12) in

seékﬂﬂlecﬁr ﬁé&@@fclr@fl rQﬁarﬁB&qm Ja OB bilRK B 8- secGRIPIAREI92) is in
(164) and is t en supplied into the roomfromthe

fhfid b@ﬁmﬁdnwdﬁblﬁ withehé §idofd BRwolyopentis (AB4) i the upperfspate of the
(191). The renmi ning other part of the roomair (RA)

firer #ivheat Bxchahfer cha@ben(@63)150) from t he second suction
opening (152) flows into the first adsorption heat 20

[0¢%Hhandhe refrgetzat cifdB(R0Y ofthe preserit embodspant & ainfigheed in the
second air heat exchanger chanber (164), regenerates
satrheveryi asghe autsarshowonn HegresebSairdrigeand t:hs)ﬂowr ¢fmisingach heat
upper space of the first air heat exchanger
exs;hmré 11(1%53P, 149rigalse therameds tha flew of airshewn i Highres 15 and 16.
fromthe second bl owout o enl n (154 way of th
Tlsee:b@”ﬁr@nﬁabﬁrm@zt}w exaples o aaﬁ\{ the; Breseat elﬁh%dlmem is

B 5e5 Bla, %aipz:?gsg@&zw h WLF G SEEQNA 25 ) e
SRR BHSRERE ho Sy i hiTerk it ied B8 S ep heter

air (OA) is dehumdified mainly by passage through
t he second adsorption heat exchanger (14) and is then

N oom whil e one part of roomair (RA)
|s COWPE%?Wy by passage 59 through the second air

[O'Pﬁa lﬁ?e'ﬂ%wéq]gzh}e?ﬂ&? Pg B# dy&t e bi? 8ﬁ<ﬂ93ﬁ1ng|§gﬁamtus (10) is

POSS pr OVI Foom
de@&{f{,e@iehum di fication.

COOLING/DEHUMIDIFICATION OPERATING MODE

[0175] During the cooling and dehumidification operating mode, a first operation (see
Figure 15(A)) and a second operation (see Figure 15(B)) are carried out alternately. In
the first operation, the first air heat exchanger (11) and the first adsorption heat exchanger

(13) operate as condensers, while the second air heat exchanger (12) and the second
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[0178] In the second operation, the first air heat
exchanger (11) and the secon&8 adsorpti on heat
exchanger (14) operate as condensers, while the second
air heat exchanger 5 (12) and the first adsorption
heat exchanger (13) operate as evaporators. In
addi tion, the second danper (182), the third danper
adéarg8dn hedt ex¢hahgér (dlﬂhpmaté agé&yaporatetst hin asidifhan thMpef (181),
(188) are placed in the open state, while the first
th@ﬁmélrda(rzp@nﬁl 84), ke sixtirdampen(h86), and tiguseventh dampgt ¢187) are placed
anper (186), and the_ seventh danper é187) are pl aced
in “cfrf: qnes sk Juledhesesond dampey(182), thethird dapger (1Y), {hgdifth damper

a %e" o et Qe 1 32?@%%&%@%@%3&&3 1 ﬁ?gﬁgﬁr Che

10} %F  Fahinipte i 9@@%3%‘?93%%% bl A PR e RERRE ARy from the
ﬁrgt;;sglﬁ{il eg;(t & t g OUt e%g@%{lﬁ%{h%ﬁ (%t agr ﬁe%ﬁ%? %ﬁgéﬂ?‘%tl{l e upper
sp%}e{lﬁ{t&ﬁ%@ Ghir h%ﬁ%ﬁ%%ghﬂ;éﬂéglggﬁ Q% ?I.g%; & fﬂ?%l rf%)é@glliQflJt{g.)schg Butdoors
fr(ﬁ'g e s%@o BivB& ﬁ%ﬂé (i%f?"ﬁ}r \b Sk thé ?ec‘:)hﬂ ?afn @92P" Rk 812 other

at” exc ger C 5 fromt ower’ space

hafd, thé ?enfldlh%g oftlef 5!1%%? tHOORBRANAETF (CAPHARN iAthQRY casirfy (150) from the

dehumdifie he first adsorption heat exchanger

firktlsBbtior buin gO(llS 1} Sowdixtd e gecondadsorpliont heat éﬁ&ﬁﬁ?er&ﬂhﬁmber (162)

heat exchanger chanber (164), and |s then suppli
frarhtie ToWer spacenf theMirither Heat Sichidgenwohidmbep §E68) g dethilnB)dified in the

way of the first fan (191). Meanwhile, one part of
secandmdaonpti¢iRAgat @k changer (h4)) flohs onami the upfds @paderodithe seeond air heat

second suction opening (152) is cool ed by passage
exchangagthagbet (k643,end sithan supipdiad inse threnogey frém 2he first bleavout

upper space of the second air heat exchanger _chanber
op@ni@g)(lsgdbywsaﬁ dfethe Husp fini @A1). ntMeanMénlpm marthiroera air (RA) drawn

first bl owout opening (153) of the first fan
mwbqyasmgw@w)emrthwce% @wtlpa pperung Elﬁa) Brerlediby nasgege through

drawn_into the casj nﬁ (150) fromthe second sgctl onh
th%?f‘éﬁp‘ﬁ@“ heayexchanggr(12hinghe H@P"ééE%ﬁ?d)fé]%Fs%?Pﬁﬂ ‘Hh changer

hgj)ég n@g rqn%lp}g enégéé )g{ort ?r]ng):pggﬁrlo%\éﬁ% {%&;f wout opemng (153) by
whFRTEEGE AR RIS a%§&“%?afmwm
ca i LB C%&”?%O&d%%@mes g Beh B Rhe B tp g et

ex%%ng%ctﬁaggogpgl ﬁoﬁljt%glowér%éég orfﬁﬁée dgeggﬁd 1[11} HEat e?%l{anger chamber

: octessing 1s
] S0 S 87 Rt e o

th% ﬁfsg IQ% g@zgtlre?c ! eﬁ?i%ﬁfh@gﬁr&f,]aﬁﬁ is then ExpE11¢A to HBubRoks 2bm the
second blowout opening (154) by way of the second fan (192).

(0177} At that time, air latent heat processing is performed mainly in the second
adsorption heat exchanger (14), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (OA) is

dehumidified mainly by passage through the second adsorption heat exchanger (14) and is

then supplied to the room, while one part of room air (RA) is cooled mainly by passage
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dehum dified mainly by passage through the first

adsor pti on heat exchanger (139 and is then supplied

to the room while one part of roomair (RA) is cool ed

mai nl y by passage 5 through the second air heat

exchanger (12) and returns into the room This makes

it possible to efficiently provide roomcooling and
thepaph thedietonskair heat exdmagsr (B) andrettrmstintorthpenom.j ghhigmakes it

the first operation and the second operation in the
pogiblede sHiciaraly papaderoon conding #pd dpyumidiicatien

continuously performindogr |atent heat | oad

[0t c es dn Hy srrEndonesmtonnihe dustypirieat grehangsr 6113 3nd thessrond
b0 5o AP el 0 e B
AR b e S ol SRR SRERD ol 1n s, o
sl her S b Vo et e e ol e e

da%g{gl; gt%lb% 2RYAkEH %Ftéh&?)?@ti g%%’ Emib iR h8( @%peg kaﬁ, {hE SAMh damper

n (see ) are carrie

: : . .
(18 ﬁ{e@%ﬁ hxmg%ﬂ"(gsl E’é‘in %ﬁ-t% veAREAAhPR (1871 R PI8CRNH tlt?é élosed state.

eat exchang e second adsor ption heat
[0€70hanggthif didie, OREFRH & RtsiGOAH VAR ARwniHol tRe E&end (150] from the

air heat exchanger (11) and the first adsorption heat
firSRBAc6penink3(L SPPSUsSdsehRE gle s edithidt exdhaaghdti(11)an the upper
the fi rglf drgg?n%erpl%{wl), tghe fourth danper (184), the op
spacedfithelfirpair hedt@Gthangackchahbes @6Anakd 1 algresxpell&lio the eutdoors
placed 20 in the open state, while the second danper
frqni 82) secorhieblowbutcopeaimge S4) 183y ay afitbe fécbné faia(iB2y. On the other
(185), and the eighth danper (188) are placed in the
hapdl,gbe tenastining otljed p&3 pf the oubsids ait {d4) drowe intarthe edsing (150) from the
outside air (OA) drawn into the casing (150) fromthe
firpt sugtions opaningn(16 ko wiyingo the Yirg adaerptiomhent gkchangerrgbamber (161)
air heat exchanger_ (11) in the upper . space of the, . i
frgm the; lowey spsee et %ﬁé’ﬁ&ﬁg&catmhwr chasnher 4HeP); 1§ delygpidified in the
expelled to the outdoors, 25 fromthe second bl owout , .
firgirdsemgon ﬂ}%)@xmﬁla}, Tioms out e upees spaggof thegeeopbair heat

ex AT (AR D8 1t ED ESkueg 10 B85 rop ke Href plfvou
odbi TR ALREL A 085 N SIRSRE AR
info i PRS0 2he, FEELERR R SHEPE 153h BRbolcayapamage srouen
o o 4 48 S 37 BRSSP eSO B
A OO ST o U SO R S 159
wd) of th&fst HrA91). NthetrbBaining other part of the room air (RA) drawn into the

casing (150) from the second suction opening (152) flows into the second adsorption heat
exchanger chamber (162) from the lower space of the second air heat exchanger chamber
(164), regenerates the second adsorption heat exchanger (14), flows out to the upper space
of the first air heat exchanger chamber (163), and is then expelled to the outdoors from the
second blowout opening (154) by way of the second fan (192).

[0180] At that time, air latent heat processing is performed mainly in the first
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casing (150) fromthe second suction opening (152) is

heat ed by passage through th&( second air heat

exchanger (12) in the upper space of the second air

heat exchanger chanber (164) and is then supplied to

the roomfromthe first blowout opening (153) by way

of the first fan (191). The remai ni ng other part of
adsb@tibn heataixthanigéy (18), awirilei ant sensible heatmbergsing GOperformed mainly in

the second suction opening (152) flows into the first
tha dswong hirdieateahanger (2an gEo swhapbene garex)outsidamair (A) is

| oner space of the second air heat exchanger chanbe
debomidi6iag magnly by passage threughdhe fiest pdsosptiondied &{ﬂ) and is

exchanger (13 flows out to the u C

then sepligh fo %o@xwmgmwaﬁmem B i 5&3 § winig B passage

expel l ed to the outdoors he second bl o 3&@ akes it

o oSy byt pssiagee () & mnsfew@igasm [ Shigakes
hat

paRRiti ot 1?%@@13%@%355%% eatﬁrf@ﬁ’% SRR Ger (14)
R RS B S B
ngg%%g‘é&% %ﬁrov%ulf% %F«%ﬁnc@ g@g&&@A)to bohtHdBhady héﬁ&nﬂﬂdﬂbﬁ’laﬁ%t heat load

ouy dsorption” heat exchanger

p10(0%4szsi61%q9hilescoﬁngi§btﬁ iRl gtaqsc} lﬁﬁo{)y 1R MibWHehiSlofNproRedsing.

eate mal n passage t hrough

A‘i%eat tlﬁ?ﬁﬂl@dehﬁhé if¥e8t 1afont HAR URK ihdrédse@Be fifleUkitaBval, At Which
room is makes it possible to efficiently

sWi A EBetiveahe Fatt dperaeiot ahd MHetetdrladpetition 29mbadd, 8Stedhioed.
the second operation, the second air heat exchanger

(12) and the first adsorptl on heat exchanger (13)

operate as condensers, while the first air heat
Hexas o UMIDIFJC ANON DPERSIING MEHME pt | on heat

exchanger (14) operate as evaporators. In addition,

[a1182] S ecDoringl éryientitg 8€) hunidification opatatingsmode, 8 F)rst apeeation (see
fifth danper (185), and the eighth danper (188) are

Figuees B{A) hartdreseoprchopsration (sqmFlg@retlwéB})uar%@araafhﬁetraltemately In
(181), the fourth damer 25 (184), the sixth daing in@ heat

el W eni il it

eﬁ%ﬂgfﬁg u?t (Tpg E}%ﬁ?:@ﬂ*’éﬁﬁeﬁh i jf se EETE r i)aﬁ f%%f‘;i‘?‘;( |M)[ 1‘1@ e st
st seaham%é 1P oo fESapEr 8 3RoBr e 5 damper (18D,
o e b S H eE0 bip we
in s 3%319 ﬁtée‘?g“’)“llﬁ the!Sior gai PRORNG e R 16, hEBt damper
b e SR ot o

663 eXEDANIELte SRR orGi&ide air (OA) drawn into the casing (150) from the

first suction opening (151) passes through the first air heat exchanger (11) in the upper

space of the first air heat exchanger chamber (163) and is then expelled to the outdoors
from the second blowout opening (154) by way of the second fan (192). On the other
hand, the remaining other part of the outside air (OA) drawn into the casing (150) from the
first suction opening (151) flows into the second adsorption heat exchanger chamber (162)

from the lower space of the first air heat exchanger chamber (163), is humidified in the
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fromthe | ower space of the first air heat exchanger

chanmber (163), is humdified@gin the 5 first adsorption

heat exchanger (13), flows out to the upper space of

the second air heat exchanger chanber (164), and is

then supplied by way of the first fan (191) into the

room fromthe first bl owout opening (153). On the
secdrideadstuption hemexpleangerofl 4), dlomsait to( tRénppetspave dithosecbrd air heat

casing (150) fromthe second suction opening (152) is
exhwlgedcmmaékﬁdgandnhﬂnu gupptlied te theanomadiram Hedfirst blowout opening

exchanger (12) in the upper space of the second air
(lﬁaehy way efibh finggdan d¥Ahb Yleqnrarile, epriparsofirerm aiidih) drgwn into the

g/ of the first fan (191) into the room fromthe

CaﬁliﬂE§1 Oifesbthe seprndi setiquasning iha2)is heated Py pessaes: thippeh the

of the roomair dravvnlnto%he casi.ng (150 from

seggpd %&%@@aegqr&md}aébﬁ wRpey 3psss of hgpecondalr Reabexchanssy

ctgihge st fios te%ﬁﬁp RS R o s o bfoRb pea G by
il e BB BfiB1L 0 r%se%ﬁ@%}%z%@%%’ RO R e FEALBAG R o e
cagﬁgt(lﬁfj‘fﬂ)%lﬂl%r %%gﬁ?tﬁé%i I{go(‘i‘$ { tthe i &%ldkr?ﬂtlm heat

€ Second fan oors rom

ex%ﬁzﬁ&?fjcf' ln?)@ﬁ 619 ROR BE 1owery @ce Jﬁ]&%g&oﬂ aik Bedt ekbid Hnger chamber

arr at “processi ng romed mainly |

(L64y gfves REGRRAURLD B2 ﬂ?ﬁ%s@ﬂﬁﬁ&?ﬁ&ﬁ rex&}i]aﬁger (M), Iﬂ%w@'oht to the upper

sensi bl e heat processing is perforned mainly in
sphdtofIRE ARd ai 'hEat@éﬁar%éP&lﬁﬂﬂﬁf (1(63? Jand TOthek! B lcd@@the outdoors

part of outside air is hum dified main y by

frgia slsa@CoddBIowett dgeaini (154) BOSYY Pt the BeddadfareORRNgeEr
(13) and is then supplied to the room while one part

[0084]r ootahat tinkR\pirilsteitdahiggrooaking s parfqrared agenlyhin thegiecond
the second air heat exchanger (12) and returns into
adsérptiombeat eXthangera(t 4} whilepiarssndible heat prodessing i peyformed mainly in
provi de room heating and hum dification. 25 [0188] By
thebecend air deatapebingeod 2bf Thannt up,sxne@pgméputsmemd(cl s humidified
second operation in the way described above,

myjslydeppsiage shiongh the seenndiaderntioy heas ﬁx@wngﬂr(a@bandl ig themtsupplied
heat | oad_ processing while continuousl y per f or m ng
to éh%@onh Shile ose patt Bf worpar (Rohis bﬁ?’@éé&%‘i‘ b@y DPApsage éhrough the
e S AL e 5 RS
et rsi@r" Z f'@%ﬁ?@%ﬁﬁ%ﬁ@ r?h'v‘éﬂrrl N To189]
[OX%#] diti re%gg%xﬁp ur % é%(%o&ﬁﬁsbr }{est excﬂangcr (12) and the first
adsorption heat exchanger (13) operate as condensers, while the first air heat exchanger
(11) and the second adsorption heat exchanger (14) operate as evaporators. In addition,
the second damper (182), the third damper (183), the fifth damper (185), and the eighth
damper (188) are placed in the open state, while the first damper (181), the fourth damper
(184), the sixth damper (186), and the seventh damper (187) are placed in the closed state.
[0186] In this state, one part of outside air (OA) drawn into the casing (150) from the
first suction opening (151) passes through the first air heat exchanger (11) in the upper

space of the first air heat exchanger chamber (163) and is then expelled to the outdoors
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5 an ei ghth enbodi nent of the present invention is not
provided with the refrigerantt2circuit (20) of the
af oresai d enbodi nents but instead includes a cold and
hot water circuit (40) for +the flow of cold and hot
water. The cold and hot water circuit (40) has a
plurality of heat exchangers (11, 12, 13, 14) for
fraph fileecteconyl tlowdutepeningt (15#)tber way of the atcoost éaxaﬁga) |(B|n the other
addition, the cold and hot water circuit (40)
hape the ernainiag oftres pae of thexeiridapir €04 ) drawnzintorthe cqsm}g (150) from the
with 10 two air heat exchangers (11, 12) which nmain
figesucHemPpaningdAd) Bows H%th%%ét@élg@men aﬁa exghpgger chamber (161)

oL P on heat exEhatacto (13, 10 MY SR LY o
ﬁl‘éﬁa%sgr%gme %?e)tre\’/ﬁg]i‘%’%gll ééi%s(%g o thgﬁ%gq\/}\‘?stag%ro%&@é%e%ond air heat
xRt Dy 20 4 R Ry S RIREE g o p s the room

frdeh ¢ 53} %10&%@1 Spee?(%&%a(‘i 99 o dee (Ohfthe oMl hnd, Bfie fat bEARR air RA)
drg\gﬂ% tS)ﬂ?J@l? grﬂé@?ﬂdpm %ﬂé‘%eéé ctuggg[?er nitid @8 f‘ras"l’lteated by passage

exchanger € secon tiron eat

thfohgh %E&%Eoﬁdlﬁ} hedt Q}l@'ﬂa}l%ér 138 (EOhshed Qﬁacg QF the€dnd ailr hgat

circuit (40), the firsT adsorption heat exchanger

ex@Rshgleh €hanfifed (lfmdﬁ@fsnhelpﬁpbﬁed bewahanarfirtlfAd (B919 into the room
connected in parallel fluid comunication with each

frérh iy firsnblow@ut Sisenirg (@53)ai ITheeahaiaigiahgeart(of ihe moth 4ih(RA)
second 20 adsorption heat exchanger (12) are connected
dravvn firéto athd @sini| (150) feomvhersecatd suotion dfendal S2)pfloves intd e second
first and the second adsorption heat exchangers (13,
adsdiptien Hedt legcliangert chambiet (162) femahelloawer spasgtof dmoimmgtbais heat
(11, 12) are connected in series fluid comuni cation
exghatiger chambeo (164 givesgooistuee (o4hg seznnd adrortsincheabgswhanger (14),
source (42). [0192] The cold and hot water ci rcwt
flqwngutite heutppet spage of the fisst airjjepicaxchapgep ehnarhes (163 sand4s shen
for switching the direction of cold and hot water flow
expelledizy wap of (g sesond) famel 92hinghe Rutdeprs frpm thesependhlowayt opening
cond adsorption heat exchangers (13, 14) while cold
ﬂag)ter flows through t he ot her adsorption heat

W‘iﬁﬂﬂﬁ ”%éb?@ﬁnmrﬁats Rhel oroErssigls PRRATeddetp o gif st

BFRaR es Rrhatr i oThib Rt o aSoing i fosmed geinty in
thE Q?ecoﬁh% ‘h)thde%%ﬁ&ngogzﬁ‘ %y 1 SR art o Bhusi i ¥ 58) ¥bmidified

conne nlcatlon

mﬁiﬂﬂ( W e%as&%s tﬁl%ﬁglg ﬁl(egg’?to-?{:dg y ggrt] : @q%iﬁg@rgq ) al{d]1'§)thena§ﬁgplled to
th€ RS R R AL drﬁ';paw dodrB 8irQRIA ?'is ﬁé&%dqﬁalhﬁﬁoysﬁéé@ig@ through the second

adsor’pti on heat exchanger
air heat exchanger (12) and returns into the room. This makes it possible to efficiently
provide room heating and humidification.
[0188] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load

processing while continuously performing also indoor sensible heat load processing.

Also at this time, as the indoor latent heat load increases, the time interval, at which
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5 addition, the cold and hot water circuit (40)
i ncl udes, as a second switchiB3g nmechanism (46) for
switching the direction of cold and hot water flow so
that hot water flows through one of the first and
second air heat exchangers (11, 12) while cold water
flows through the other air heat exchanger, a three
switchingietwednChy fics operatieniand-tht sedosd operation samadsnisyedeced.
one end of the first air heat exchanger (11), a three
way valve (C2) connected in fluid 10 communication
with the other end of the first air heat exchanger

EI@-}HH WBQMM%T/QF&T% INVBNTIOBhnected in fluid

[Og g%};maﬂ Ig‘&?‘ %gfgljem:é g'gr efe Ef é‘éé 3\%3‘%\?36%)3 l?tﬁglnrg@gpﬁrgg{séaacordmg to
aﬁ's%glgt %Oﬁomm ot taﬁ%%ﬁt‘é"'ﬁ%}&%{els F%t%gélecelﬁcﬂw% reelgfrl erant circuit

(Zﬁﬁ f\{tgl égxéﬁarcg?m‘éqcﬁ?lt Iqtré gﬁ%‘“’g%%a’ @cié.ﬁleém 5 F%ld?hﬁ hEP?%P {:ﬁaut (40) for
SRR A RNl i o
e)&il%l:n‘?ﬁ?nél@y 12y el‘{) igercﬁn €908 hetwhidr/Rir ﬁ@a{tleﬁbhdh' Bl din addition,

atron im cofd water source (42) at their

the %éﬂ%H'h\bﬁwaék Qu&ﬁé ) ingrbﬂ%dJ Q§ bt Heli &)chaﬂ 43, 14), with

hree way va the three way val ve ( 23 and
tvstchﬁr heédt Sfcﬁélﬁg’erg @llV ilt)\/\ﬁhkﬁjnianﬂﬂ geifben hitkemibleYieatprocessing and
are flurdly connected so that the three way val ve
tvx(cﬁcﬁso@ﬂdn hbst etxblﬁz&@eMJB vid) waridhDhinByr eer formpir lateneheatptdeessing.
the three way valve (A2) and the three way valve (B2)
[0a80] i rTledaild aedhhottweeertdicei (409 hay a hvewdté@ounced(4l ha cold water
three way valve (B2) are in parallel wth the three
sonage (42), ae o(1@opr maﬂcmhangdln(ﬁa) wad/indagnheal gchangmsj(ﬂ) And, the
hot water outflow port (Po |I) of the three way va
oytdoyr heatexghimger (&) évmadea Wy ofithp first airdheptraxchyngst (ltlmévhﬂe the
three way valve (B2) are in fluid communication w.t
indgetrheet erehangenti(44) areimaderup afahe sneanmhaiz aﬁat&ﬁclwngﬁf qz), e first
wat er |nflowport Pil) of the t(J]ree val veg
adspeptign hegiexghanger (130, B throsecondseds n ket erppang
ve (

[o(lﬁslle) ointhrecdld a%cﬁhésé%ﬁvéﬁaﬂ@%%stgﬁta@pao%?ﬂiﬁxchaﬂger a3)
arﬁ# ¢ sefogde %ﬂéﬁ%@ﬁa e (L ne Sihmerica ipprdpa TRl ' °
C?fg%llgsqlc%tﬁow ﬁth ogﬂ%m }]:@ éﬁ'%dgf ﬁ“%ﬁ]%{cga@%qr gﬂ\xﬁ@?ﬁ the second
RS b A o i ST

offkf il ieleant P RERFadsBrption heat exchangers (13, 14) and the first and the

second air heat exchangers (11, 12) are connected in series fluid communication with the
hot water source (41) and the cold water source (42).

[0192] The cold and hot water circuit (40) includes, as a first switching mechanism
(45) for switching the direction of cold and hot water flow so that hot water flows through
one of the first and second adsorption heat exchangers (13, 14) while cold water flows
through the other adsorption heat exchanger, a three way valve (A1) connected in fluid

communication with one end of the first adsorption heat exchanger (13), a three way valve
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5 parallel to the hot water source (41) at their

respective hot water outflow6Bdorts (Pol), while the

three way valve (C2) and the three way valve (D2) are

fluidly connected in parallel to the cold water

source (42) at their respective cold water outfl ow

ports (Po2). RUNNI NG OPERATI ON 10 [01961_ In the _
(A2 cbmwicted, in flvil cammimigatinmerish therotler end ef thierfirst adsorption heat
condi tioning apparatus (10) is described. . i

mﬂmrzﬂ%meww Gl @) crarsEdicIvDR o Ietion with gne end of

the cooling and dehum dification_ operating node, a i ,
the second agwrptiqnopapexchamger (), andomthyge wavalve,did) sgnnected in fluid

operation of Figure 2 arried o

I Ly.

ConHMYTHEAtion; ish thaﬁébeaten% FafB &’F%‘g&’&gﬁdﬂ?fp?%ﬁ%% ?’éél%&g%t(i‘)y In

B RO AL NLTE W TER TR A—

t o indi. d,.by.. . f  Fi '
P s u oLl bR B g fovs v
' ' . d .
ol S e RARAON Aoty 1) 121 DEISEG s tows g
OtWrajélﬁlégg%B@glsﬁ% eeg:t xcaﬁgér)](ge %P13 Fe(rgip}g %%%%gﬁglgh%amn with
orfe QAU DF the MBChir Beat SkHRARRRIQL)ON HFEERapiIvE @) Whnedted BSfluid
passed through the first air heat exchanger (11) is

cotRdtibRbntwith e ot @8 bSthe Firsoaicheat exthander (Y1), adhirdeeway valve
streamof roomair (RA) which has passed through the
(D39 comtbcridrin flaRl cotmatigogin Witk pnd @iduibe saebnd hipdesteathanger (12),
as supply air (SA). On the other hand, another stream
angfa threesvaeyahve (X2Pépnivdotedhin lflakl qragaenicatiomowigin tietvehdriend of the
25 adsorption heat exchanger (13) is supplied to the
secarshainbeas epgilapgeri(l2) SA), whil e another stream of room
air (RA) which has passed through the second ]
[049%or ptThsrihtee atayesabisdAd@ and thedhrep svagwpbve|(Bd)) ats coneected in
outdoors as exhaust air (EA). [0198] At that tine, air
pargiied fpideommpmieationsyitlytheiopwaten pouser (4dp Al thelr resppeiive hot water
. first 66 . adsorption heat exchanger. (13), while air
infaydions PR barhilerthe thees way valve e Dangddhe thesenway Vﬁve Bl are
secongd. air t. exchanger. (12).. ., To sum up, one part. af
coppeey ’QR&F?IQ?%%“?‘ G rsiondrt g SAi e o5 Ad e dherr
t hrough .the first adso i on heat exchanger (13) and
re§p§ct1¥eg%qj'a§v I‘Ii‘fg‘a”?grstﬁ{?gﬁ)f oom while one part of room

40, A ST PO TRRE AP 5 S e o
v XE1) R0 e RIS Sy R RSy Yokl ot Wirbway valve
(CAY3hdBle three way valve (D1) are in parallel with the three way valve (A2) and the

c

three way valve (B2) and, in addition, the three way valve (A2) and the three way valve
(B2) are in parallel with the three way valve (C1) and the three way valve (D1). Anda
hot water outflow port (Pol) of the three way valve (A2) and a hot water outflow port
(Pol) of the three way valve (B2) are in fluid communication with each other, and are in
fluid communication with a hot water inflow port (Pil) of the three way valve (C1) and a
hot water inflow port (Pil) of the three way valve (D1). In addition, a cold water outflow

port (Po2) of the three way valve (A2) and a cold water outflow port (Po2) of the three way
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part of roomair (RA) regenerates, when it i s passing
t hrough the second adsorpti ofSheat exchanger (14),
the adsorbent. [0199] In the second operation, in each
of the three way valves (Al-D2), ports 10 indicated by
solid line of Figure 21(B) are placed in the open
state, while a port indicated by broken |ine of

va‘Fveg(rBZ() aglipHjuid sopinaoiedtiomwith eadl @berdand are én flpigeommunication
result, the first air heat exchanger 1) and the

with p soldawiser ipflowrponeRi2)of SrethtssWay 3y Vfo(%?elﬂ ang ageld water inflow
heaters, while the second air heat exchanger (12) and

parhiafdhrithireswaypyalvnBat exchanger (14) operate as

ALy T A S Al e

Pt diﬁfht"fﬁ’téﬁfé‘?‘ruf}’e GG e PR g8k bale phomstl OfFSH@OD while
| X 1

Sl e SRR S M i

o o S R Rt K5

outdoors as exhaust air (EA), while another stream of
outside air (QA) which has passed through the second

RESNESRPOPERATIOSAt exchanger (14) is supplied to the
roomas supply air (SA). [0200] At that tine, air

[0186ENt THERY falloREES e Winhihig @Eélfaﬁbrﬂﬁﬂthﬁﬁirl’ﬂoﬁdiitiﬁnin!g%pparatus (10) is
second adsorption heat exchanger (14), while air

deeritsddl e heat processing is perfornmed mainly in the
second air heat exchanger (12). To sum up, one part of
outside air (OGA) is dehumdified mainly by passage

t hrough the second adsorpti on heat exchanger (14) and
COOLING/REHBMPPIFIEATIQN tHRERATING MODE one part of

roomair (RA) is cooled mainly by passage through the
{0d48%¢bnd Bumngwéatcoelmgmﬂgiehummg{cﬁm opetating soday EbﬁISh eperation of
room This nmakes it possible to efficiently prov

i de
Figoerd 1€8bpndhy seepnd awamlu@ﬁlflgateri’d@) qrR ca@adppbﬁtemately In the
anot her part_of roomair ner at es,

liggggqrﬁ.gmt, m eashof thedhree ey vgageé ,(@h p\(gg&m@lyateg %y sohc!.l Tine of
LA b s B2 SRS R T B o o
2GRS °%ea%eoawer@r%ﬁa;%‘swm%@sm@m] Bagpoase ab an
o BT B e G e
ol Varrer&srar@rﬁﬂ‘sﬂsrt%ﬂrhérg@%grre@ﬁaas gy A
stAY (?tedal?ﬂd@ﬂp (GAPwWRREHAS pARES bR the AFRYE hehSexchanger (11) is
expelled to the outdoors as exhaust air (EA), while a stream of room air (RA) which has
passed through the second air heat exchanger (12) returns into the room as supply air (SA).
On the other hand, another stream of outside air (OA) which has passed through the first
adsorption heat exchanger (13} is supplied to the room as supply air (SA), while another
stream of room air (RA) which has passed through the second adsorption heat exchanger
(14) is expelled to the outdoors as exhaust air (EA).

[0198] At that time, air latent heat processing is performed mainly in the first
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HEATI NG HUM DI FI CATI ON OPERATI NG MODE [ 0202] Duri ng

the heating and hum dificati @® operati ng node, a first
operation of 10 Figure 22(A) and a second operation

of Figure 22(B) are carried out alternately. In the

first operation, in each of the three way val ves

(Al -D2), ports indicated by solid line of Figure o
adddfphibn A& exkRager (16),widleqpiesensibletheat proc¢ssing ipperformed mainly in
i ndi cated by broken line of Figure 22(A) is placed in
the Recopk airdtabt:ahangeAGER)r eFobum uphenespreiopfpulside HBHPA) is
exchanger (12) and the second adsorption heac%]ﬁ] .
dehnotidifigd mairls bygpesage threughthe fisst §dsopptigncheahexchapgar (L3)and is
heat exchanger 15 (11) and the firs dsorpt i on.tle t

Hed mhiply Py passage

then stpniigdrto (E3powpwhile enepartelyoameir (R 1s £0

(UL 2 (N 0 1 g RS TR M e
s S o S h S SIS R, 1 o, ancter
P R ) RS A R Rl rpion
catet (LSRR expelled to the outdeors as
(AR e e T R T A

dgﬁ%&@ﬂ@gg%aﬁ%ﬂ% % BB WRPHIGA ih Fhd Sfensamenvatilesipat indicated

time, air |atent heat

biﬁ?&@eﬁ?iﬂ@ Of Fizuke s 1 (®) Tesladsl inhbe dldscikents e analresult, the first air heat
sorption heat exchanger (14), while air sensible

ch@ahe & (@DRRTIthE fitst advdiptivnTRe: ehmiger (¥3) opératerms leatermwhile the
air %eat exchanger (12). To sumup, one part of

sBubind intteheai dxchider (12) andrilei sk adeomptipn beat gachaager (14) operate as
through the second adsorption heat exchanger (14) and,
cbsleishe Anslyp piréand of dusitléeir (OA)Whih has pessed farpvghothe fsgpir heat
air (RA) is heated mainly by passage through the .
esclunper (A1) is leapelled te Heerapedoots ) extamust pis BAhsV il Hstraqe of room air
room This nakes it possible to 68 efficientl . h
(RA) wihdieh has passed slrongh tegesnndiaen hepterchanger (12)4 jigtq the room as
anot her part of roomair (RA) gives, when i{,{s,.
Sy TGS A o0 e HBeThand anigdiss SHEAT AL 1998k At Hubkjigh has passed
(13), noisture to _the adsorbepnt. [0204] |.n the seco .
tarough thedirst adsophien hegt ex gm@@) pégqﬁ\;g the %}{3 y ds Dfhaust air
orts 5 indicated by solid.|]j f. JF gur
(BRI spoies Ssun oL pifige kAT i Hofgd g U pecons
broken |ine qf Fi e 22 i, S 0l [ . ed
sdpeption hest 3 hanprit o Sipdied 8 DS ks o Br AT
and, t first ' eat: : d
[é%@] at e Agstﬁ'% ég?eeﬁg,lﬁg\ﬁﬁ{eg{ BrBlksbiG@ s FerfARE Haidl} 3 the secon
adsorption heat exchanger (14), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (OA) is
dehumidified mainly by passage through the second adsorption heat exchanger (14) and is
then supplied to the room, while one part of room air (RA) is cooled mainly by passage
through the second air heat exchanger (12) and returns into the room. This makes it

possible to efficiently provide room cooling and dehumidification. In addition, another

part of room air (RA) regenerates, when it is passing through the first adsorption heat
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the first air heat exchanger (11) and the second
adsor ption heat exchanger (147 operate as coolers.
And, a stream of outside air (OA) which has passed
through the first air heat 10 exchanger (11) is
expell ed to the outdoors as exhaust air (EA), while a
streamof roomair (RA) which has passed through the
exshanged (13) rthé adgorlsathanger (12) returns into the room
as _supply air (SA). On the other hand, another stream
[0861]out séjsdeltmarte tepajitiompfthe fiss operetiemiand the seeradiaperation in the
first adsorption heat exchanger . is suppli.e

wishdesebed above.ippropmes pogsely ,togcqnﬁ%@samrffam @9?%&%%6? heat load
P b R e i SR 560 Sopessing.
ARSSERSY S p Bl R 5 R0 e A Bl
skl EVRELPS GRS oG FERaRopp bbtrorll o o s reaced

second air heat exchanger (12). To sum up, one part of
outside air (QA) is humdified minly by passage

HEATAYGIUNED ilggiﬁlgﬂggﬁtﬂﬁmmmﬂbwchanger (13) and

I's then supp e room while one part of

[0289M &l Burdfp the ihéatﬁl%a&hﬁ(ﬂluﬂﬁﬁiﬁbé/ﬁ&yop@?a‘i§?%deh_ﬁ P BF&ﬂaﬁon of
second air heat exchanger (12) and returns into the

FigRRM2(ANakl Ae68d bﬁer@tﬁlﬁﬁéqui?;& Q26 dré baviel Yut ftedivitelg. In the
room heating and hum dification. I'n addition, another

fiRBsperaion] G0gcA Of tHeRRhvee wagganes ¢A B-D2)Whuets ihdicated passlidiine of
t hrough the second adsorpti on heat exchanger (14), the

Figtie@20&pire plizef 02 e lopBy statel ehilan @ortépditated by brken hise of Figure
first operation and the second operation in the way

2MA3 txplheed inievdoseidistate c ches resols, shbsasond aic binatiexgleanges/(12) and the
performindoor |atent heat |oad processing while

secont adsaplioh hepentangen( 4hpparate ag beatersevibilthe fivatair heghexchanger

rocessing. Also at this time, as the indoor | atent
(1kkand the figstiaderptansheat exrbapgaréldoperaess cogleriin| Apd, @gtream of

sSwi_ t chi ng)between the first operatiqn and the second

owgds air (9A) whighdhns passed thrayghuthe Tirsyapmbest exqhpngex fpisexpelled to
bG8 bhiagh P R et of SXEn 67 1) Bl e
tFGHEPIE FEPEY if BEGIeREDE R LASTISR: SIohe TORTE o SRR BA(SR). On
EAPUERRE adhsrbfn e oort A R M O b e v
oORBRIFL e e AT E sl o R & g S TR B e

arfoftfék stréan? bt bitEidk B R8AF wHidPas passed through the second adsorption heat
exchanger (14) is supplied to the room as supply air (SA).

[0203] At that time, air latent heat processing is performed mainly in the second
adsorption heat exchanger (14), while air sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (OA) is humidified
mainly by passage through the second adsorption heat exchanger (14) and is then supplied
to the room, while one part of room air (RA) is heated mainly by passage through the

second air heat exchanger (12) and returns into the room. This makes it possible to
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as in the seventh enbodi ment in which there is no

di stinction between the outd@g® heat 10 exchanger (43)

and the indoor heat exchanger (44). [0208] This is the

same as in the followng ninth to twel fth enbodi nents.

NI NTH EMBODI MENT OF THE | NVENTI ON [ 0209] As shown in

Figures 23 and 24, an air conditioning apparatus
efAcientdprogidecoam hesting atdhventiditatient Iofadditien paneghen part of room air

invention is an exanple as a result of nodification of
(Ryegivespwhenyitispassing drougtethe dirst adsatption heed exchapgerd@3), moisture to

(40) of the eighth enbodi nent. [0210] The cold and hot
thoedsorbest.r cuit (40) of the present enbodiment includes

a hot water source (41), a cold water source 1422),
[080rt1d o o rIn esatecend-epanajkons Iy eagh of thedhrep My valyea(Al-D2), ports

ingen Do e S ) b S1eog oG ool e BARASES indicated
ol b A B S LMo pons
SO TR T RN A
T A
cobiEangid a(s@ré&m%?%u&%@ﬁmr\%ﬁl\?ﬁ Ffb‘gﬁa{s%g Idﬁ'gﬂ tife>first air heat

conmmuni cation wWith each rst air

ex?ﬁ%geﬁ(ﬂb‘ ?s@%éllédl]tﬁ))ﬂll@&lﬂd&&@ a$ SHANS A OEA)D%_BH% S%ﬁ&ﬁﬁ gffoom air

are’in parallel fluid comunication with eac

(R Retich RixepaisiddsthroulH the R corfesiPRéht aﬂﬂﬂhgﬁri(m. refidts into the room as

exchangers (13, 14) and the first and the air heat

suppsTnN@ans Ohlkhe othd) handeanthereatsat of bukieald (€A ) Whicki has passed
conmuni cation with the hot water source (41) and the

thitiigh cled firsv@dserption teateexchat)ger (18} isXupplisl toahelroandasdwsuipply air (SA),
water circuit (40) includes, as a first switching

whibcdretties siredd 6 rcfoor ais (A tvhith hak pasded theoughrthe fecootl ddsorption
and hot water flow so that hot water flows through

heghexchangen €14)iis expeleditostbe ontloasae ephdushaih@A). exchanger s
213, 14) while cold water flows 5 through the other

[088&]or ptAtdhatitinag, ainlateathpat progessingdeperigrmed mainky An yhe first
connected in fluid conmunicatjon with one end of the = _ .

adsprplipn hept sxphanger (13h while alrsepiiple heaprogessing dsspextpymed mainly in
val ve

thg o950 s BerexERRDERT (190- 25&%3?3%%&%@%@0&@%@5 B umidified
GRS G OUEN e et ehPlPS BeH Excuaid ik s thegrsupplicd to
thg gﬁ}%i\%{l@ acP %E\rtsﬂ]fggdm %{HR%) 'ishﬁe%?edmﬁgini/yaéyvﬁasgaBg%)through the second
air heat exchanger (12) and returns into the room. This makes it possible to efficiently
provide room heating and humidification. In addition, another part of room air (RA)
regenerates, when it is passing through the second adsorption heat exchanger (14), the
adsorbent.

[0206] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load

processing while continuously performing also indoor sensible heat load processing.

Also at this time, as the indoor latent heat load increases, the time interval, at which
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10 communi cation with the other end of the second
adsor ption heat exchanger (149 In addition, the cold
and hot water circuit (40) includes, as a second

swi t ching nechanism (46) for switching the direction
of cold and hot water flow so that hot water flows
through one of the first and second air heat
svaisahireglypeween( the first Dpenativh end e decomdeperationss mhde igteduded.
ot her air heat exchanger, a three way valve (d)
connected in fluid communication with 15 one end of

t he f| rst a| r heat exchanger (11), a three way valve
VARMATICOWAEEXAMPRES | ui d  communication with the ot her

o§e I%Ei% gl'sa%ﬁ(g@{oéaﬂeatw §$§§5 Gt e e e Efiton thar
ﬂlﬁﬁ}f&@ﬂi&&ﬁwﬁﬁf)ﬁﬂe a)({"éd% {BE SCPAPHIY P 3 Ty o AP
erEV\fi%J;mte%tg aﬁ%%fgfg%eé‘g?’hc e\,\%‘gﬁ gf Ig {ﬂ 3?3 glvid(?h fito; %g&\tdoor
héﬁ?ch\ﬁah %%d%eﬁm‘{lﬁ&r}ﬁeﬁ{ Sgh’in%pr %al h%%vz%x“it s ]?%ssmie to

COI’TTTUnI OUF ce

erﬁﬁﬁg QCbhi Eurg %&?)Eh tﬂegifnl ﬁ}ﬂdjiﬁ)'hh]g %ﬁ%}ﬁ% (\llfgi? of tﬂehﬁtegral type

asGifl %&H%ﬂh'e&b@ﬁfﬂd‘t & whicHitEkr€ AR AL @A Betdbden tﬁeh&ltdoor heat
cold water source (42) at their respective cold water

e)lcﬁfaﬁgéwgmrahé tHeRhddor Helt dxBRar@eh@4).hand, the three way
valve (C') and 25 the three way valve (D) are
[0c08nectHds isthpsdnid dscih the folldwirgiuth toatvelfth embodimheérs.hot
wat er source (41) at their respective hot water
inflow ports (Pil), while the three way valve (Cl)
and the three way valve (Dl) are connected in parall el
NINTHENMBORIMENT CIHTHEINVIBNIION d  wat er source (42)
at their respective cold water inflow ports (Pi2). 71
[0202]14] Ahehovhriadigurgs Y24, Az)alrmadlnhemghpE@anJayccordlng to a
val ve (B2) are connected in parallel fluid
nigambadimentsy thi presenhEVERHION S A8 PX%IBP.IIP@é a(rqsy)t of tmadification of the
respectlve hot water outfl ow 0 while the

cqniigratian Pt the cpld auediot AyRéeT CHEi E?WI gabpdiment, o

(oS i ol ot o rfcérg{lg (D O He isab embedifhgptincludes a hot

o SR B 00% s LB LRG0 lopapgor e
R ot ! 'faeu't?fr%. pi eégle;a@g?ﬁiﬁ)h%? e dp of 't i heat

e’%ﬁ%ﬁ% oh 1P A el agspudlibn i Mot ST IR iniethe Bobdten

encpll e TN i e il ol ﬁ%&?%‘?‘%&lﬁ%‘é??’é*{“ﬁ%é?@m‘

adsorption heat exchangcr (14).

f0211] In the cold and hot water circuit (40), the first adsorption heat exchanger (13)
and the second adsorption heat exchanger (14) are connected in parallel fluid
communication with each other, while the first air heat exchanger (11) and the second air
heat exchanger (12) are in parallel fluid communication with each other. The first and the
second adsorption heat exchangers (13, 14) and the first and the air heat exchangers (11,

12) are connected in parallel fluid communication with the hot water source (41) and the
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10 RUNNI NG OPERATI ON COCLI NG DEHUM DI FI CATI ON
OPERATI NG MODE [ 0215] Duri ng #the cool i ng and
dehum dificati on operating node, a first operation of
Figure 23(A) and a second operation of Figure 23(B)
are carried out alternately. In the 15 first
operation, in each of the three way val ves (Al -D2),
cqlomater somtce @29d by solid line of Figure 23(A) are
placed in the open state, while a port indicated by
[0Bi2ken Themeldindhajvater CBS(HAIW)S!I@N?QE@ 3 first sweitehing mgchanism
state, as a result of which the first air heat
(45X Eri swifehing tho dlmaon phieold and het watsipw ise thaph gt water flows through
exchan (14) erate, as heaters, while the se
ong gf %gfst m&&qea adsoption heaiexchangersd$, la‘a%vlﬁtqo@gwweéﬂows

exc ge 13) opeilate coolers. On the ot

o 6 berAIomHeR Ber e danﬁereaéﬁewav falve 25@%0%5%93@9 in fluid
cq%ﬁm%@oﬁs%é%gﬁ S B Syl Bebinad [ ed troe way vatve
acélélll gédcl tﬁ@g% ? 1l 1%? 101 \!vﬁlgghegcrtl'rxéglseﬁ o?tl%%vﬁ dnglipﬁlon heat

e)g:hé%er ?bghi@?{‘ft w@ ?llr) %%%%cteglrlg rfgltﬂgcgdl elgatéon with one end of
th%é&oﬁgtaﬁﬁargﬁﬁpﬂ&g eﬁdhﬁné@ U4 angea?ﬂ]?&;f Yé}@lv@{ﬂeﬁ tcBﬁnccted in fluid

secon rption heat™ exc opera

ccﬁﬁi‘aﬁﬁﬁ stionl WEH Ble ofRS <A BY fhel sécéﬂ%d%ﬁoﬁﬁeét @ﬁclﬁhgﬁtﬂﬂ) In

nbodi nent. In addition, the flowof air in the first

acﬂﬁlﬁbns el mawa@mlﬁu&t (40 ifd@des O3l d s2Gor@l$ivitching mechanism
dehuni di fi cati on operating node is also the sane as

(46l for sivixohilng eldodieicoen bf colb ané hotrwatet fiew de seat hpt water fibws through
concrete 72 operations is omtted here.

ondEoA Thé\CistHhild £2icEhdCAT h&lt eCBaRAdHs KA , V2PEh{1€ 2dld jwaberrfiaws through the
the heating and hum dification operating node, a first

otbprerinlidad exabnges, Fihgrerwavalv) (Ghdopnestasiin dluap esramiupicabén with
Figure 24(B) are carried out alternately. In the

orfe engtof dlpretinat aipheatienchaneer (31), & Huee wep éfaboaﬁC@hmmgcted in fluid

(Al -D2), ports indicated by solid line of Fig
cozmpm}w%rr%! \pﬂﬂa&@dﬁh% epg of dedifstainheat exghapger &lk)o@ ¥hr°e way valve

a ng:"gﬁ?%gﬁ‘%dg il Eomgunisaoroyih off érfq;?fﬁge ?@?@ﬂé RSkl chahger (12)
sz ey (oo (epupiessinid Gramongniar ¥irh B GEE cagof the

538%41%8 %Pg%f gpt) and the Tirst adsorption heat

te as coolers. On the
[0213] The three way valve (A1) and the three way valve (B1) are connected in

parallel fluid communication with the hot water source (41) at their respective hot water
inflow ports (Pil), while the three way valve (A1) and the three way valve (B1) are
connected in parallel fluid communication with the cold water source (42) at their
respective cold water inflow ports (Pi2). On the other hand, the three way valve (C1) and
the three way valve (D1) are connected in parallel fluid communication with the hot water
source (41) at their respective hot water inflow ports (Pil), while the three way valve (C1)
and the three way valve (D1) are connected in parallel fluid communication with the cold

water source (42) at their respective cold water inflow ports (Pi2).



10

15

20

25

ot her hand, in the second operation, in each of the

three way valves (Al -D2), porftls indicated by solid

line of Figure 24(B) are placed in the open state,

while a port indicated by broken Iine of Figure 24(B)

is placed in the closed state, as a result of which

the second air heat exchanger (12) and the first .
[02d4lor ptTherthtee atayesabteddd and the)threp avaxtvielva BApatesognectsl in

while the first air heat exchanger (11) and the second
pazalied flpid epmmueicatiouckisin therhot water soises (1) abtheis sefpegtive hot water

[0218] The above is the sane as the eighth enbod'nené.
oytHowdarts (), Whide the dhieeayvalve(A2) nd the thyee WAy value he) are

operatj ons ring the heating and hym dificati .
el mr@r#g‘@ Gujckcomipuricatins gnihe 5814 eepiayfea i) at their

enbodi t. Therefore, | ddition to.th ssion of

rebiet v ca s sr Bt 3eel: b LR R B EE Py e (c2
ehum di f.i cation operatin P ri-pt |
anf B e Wo Ve M08 SsPle RO Al oAU WA the ot
e . . p . I rt ed:

LR 7P RER ARy b 0L e vy
A A I O i
with Wﬁa{eﬁ- Sourdéy425 Ackheif PeshBivRico1d W akr SUtAbRHDeE (PdD,

12) at the sane tenperature, thereby naking it

possi bl e to increase the anmobunt of sensi bl e heat

processing and the anmount of |atent heat processing.
RUNNINGEOBERAYENN OF THE | NVENTION 73 [0220] An air

condi tioning apparatus (10) according to a tenth
ComidNGBEH UM IDIFEC APIS @ RERANNG MEPDEs, contrary to

the eighth enbodi ment in which the cold and hot water
[021Fkcui tDvirdifp) th soeling aslaithemilification opetatifig modeea first operation of

circulation of cold and hot water, an exanple in
Fighte3(Ahandcobetond dpdrationed Figurei23(B) are carpipd oyt ditpreately. In the

into an open cycle circuit in which cold 5 and hot _
firsheraration, ygash of theghres vy valies EALRR); prrtsiigdicatsd by sgligjline of

26. [0221] In the tenth enbodinment, one eng Bf thﬁp ,
Figpre33(A) arerpdaged &y the oRem statey While & portdndieated By prpken ling of Figure

2§ A Pl i ot e, gp Rt SO e STl al ohopeer (1) and
o e AL G B et (FOGPREF Yool oylelpy resopgai e

xS L% ab 8 e o B P B3] St s Oh the ther
e BT 5l i o8 I 1 ek A (R ol fdicated by

5% 1ie™¢ Figure 23(B) are placed in the open state, while a port indicated by broken line

of Figure 23(B) is placed in the closed state, as a result of which the first air heat
exchanger (11) and the first adsorption heat exchanger (13) operate as heaters, while the
second air heat exchanger (12) and the second adsorption heat exchanger (14) operate as
coolers.

[0216] The above is the same as the eighth embodiment. In addition, the flow of air
in the first and second operations during the cooling and dehumidification operating mode

is also the same as the eighth embodiment. Therefore, the description of concrete




10

15

20

25

the second air heat exchanger (12) are returned
neither to the hot water sourd® (41) nor to the cold
wat er source (42) but are expelled outside. [0222]

O her configurations are the same as the eighth
enbodi nent. In addition, the 15 operation of the
present enbodinent is the sane as the eighth
opendiivak tesrhittedihtte. t he  exception that cold and hot
water is not circulated but is discharged outside.

[ 0223] The configuration that the cold and hot water
circuit I}mlsformedinto an en cycle circuit as

HEATEIHG/HEM Bl dOMEQPE B&THB@M Eed to the circuit

[0%1:1 ]t 28 ni nt h enbodl nen S ct ed | n Fi % ?ﬂ%"?sf‘ééﬁﬁ%gf&’h‘on of
%al 4 ,7&{0 ogﬂ Lrtécl},ggelfﬁrc]) HBQ ggc?% ﬁfZF %ﬁ@é@@ﬁfor ﬁ'@l@%{i olt ert]emately In the

| » line o
ORI AT,
Fgutéq%ﬁ?ﬁ af (r)é}% (f% rrgt O&;}eﬁ@{a% 11'&% oﬁt 1%1&%‘[{:% #)pgfér:kggrht%e of Figure
2&@\3)15 %@c&f)ﬁr{ﬁg {:l%ged s alé'aq'esmbﬁ el s dihhdavBxchanger (12)

ron heat exchangers (i.e the first adsorption

se@&ﬁﬁ@?%ﬂ?gmt( &%ﬂ eﬁ’é’lﬁn é} 1 fh@e aisatdad, ivitiilehBe first air heat
i

anger e the refrl gerant cCi rcuit (20)

ekcﬁlaﬁ%é?r(fﬁtaﬁﬁ thd¥ifst hﬂs@qﬁm&' ckohdr@er {¥3) bpérar aaicoolessat On the
exchangers (i.e., the first 74 air heat exchanger

ofhtd harf) ¢h the %e&ﬁﬁ%ﬁgraﬂbﬁ iheadh epthhtingeway Laygs (AlRD2), ports
out door heat exc anger (22) is made up of the first

iidatdieRf sotiddinend Figurd 24(B) Areplaceddn thehersen state ottalegepast indicated
(24) (44) are made up of the second air heat exchanger

b§ b2gkentine of Figutre 24{B) igytlaced in Heatlossdstatm gen rqslly)of v&dqa,@h the second
the second adsorption heat exchanger (14).

25]
aifheatrexthanger €2) and thefirst ads@ptip heag excpk@ngq;,{mbqpeaate as heaters,
closed circuit along which the conpressor

21
whilledhe fifst ainbeat stﬂdél) gogthe secpad é?@ﬁ&l?@n&r?a %I?C\l?énger 14

(23) which is an expansion nmechanism and the second
oppratetRs POk hanger (12) are fluidly connected. The

5 i B o B o
IEEEs ?s%gé@;o%sgaufﬁmtssg%étﬁ%“a%a&%aﬁ% 5 Eifigg o
A5 B e B, s " R o
d\ég}:lri\f)%ot(l %?2)pér§t1on%%ﬁﬁ& ak éo%hﬁé Hﬁdjdehumldlﬁcatlon operating mode, the
description of concrete operations during the heating and humidification operating mode is
also omitted here.

[0219] Tn the ninth embodiment, in addition to the effects of the eighth embodiment, it
is possible to supply cold water (hot water) to the adsorption heat exchanger (13, 14) and
the air heat exchanger (11, 12) at the same temperature, thereby making it possible to

increase the amount of sensible heat processing and the amount of latent heat processing.

TENTH EMBODIMENT OF THE INVENTION
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conmuni cation with the first air heat exchanger (11),
and the expansion valve (23) 7&1d the second air heat
exchanger (12) are sequentially connected in series
fluid conmunication wth the first air heat exchanger
(11). The second air heat exchanger (12) is connected
in 15 fluid communication with a third port (P3) of
[022@] f oukn aiayomdifiorihg appavatiis/€ 0} aﬁz)ordlagmb atenfroumbddipent of the
(P4) of the four way sw tching valve (25) is connected
present invertianoisaenirent todhe eighthiembediment in whickitheceld ang fot water
conpressor (21). [0226] The four way sw.tching val ve
cipepBY(49)s's 8 slased-cye ecuior ghe irsplatien ofcold and het ‘é{?‘éf an example in
which allows fluid conmrunj.cation_between the firs
wblsh the(gold anghptiFrierireB H4 oy to orjnpg ntg AR SPeRLYGIg FiEEuit in which cold

ST S A b
1050 Fove Tnitit iR el one DO TR AN B efetlhd s
B B s S T e o v
o5 R b 4 A o
cont %m@%ﬁ{dﬁeﬁﬁh fHa eb Wl vaRegDA) #hfle %é&ﬁe&%ﬁ@ﬁ@e@ﬂ@bﬁewd

econes pOSSI e to reverse the direction of

AE&?&lh ﬁ@kofd' zﬁx\d Hoﬂwafeﬁ" girb 8 (40P BRI Bdtcu@iwiith {s codfigured such that
The cold and hot water circuit (40) includes,

cdld{l aﬁﬂﬁ(bttw&él' éxﬁhrtghﬁe firgt afr hemckxsRmpe(11nasDEY andhbomiter exiting
exchangers (13, 14) which are connected in parall el

theksédond aittheat dxehanger (12) artretunmddareitharunake ket Watarsdusce (41) nor to
cold water source (42). In addition, the cold and hot
theabldrwater soutde (4240 arenexipaliieboutside.a swi t chi ng nechani sm
(45) for switching the direction of cold and hot

[0232fer fOiber emfighratiohoaredhe smefdsdhe eighthengipdimentof Ilt #idition, the
first and second adsorption heat exchangers (13, 31
opgration of shedpragene pmbpdimsnt is tlagpme rﬁéh@elﬁhﬁh eard@dirpmtom the

heat exmer a 5 three way, valve )hp{onnect ed in
eXeppHon & archhat PR 3 HOW“]@F?@QS‘F ig ihpraeg putside:

adsor ption h at exchan a three wa a
[&hHhect s GoR gvranan% G150 ddwt WA GITEHE (498 f%ﬁ’m@%%")toan

first adso heat exchan t hr .

A A A R b e A

ne..end cond tion heat exchanger (14),
eolﬁ(ﬁjn?:i‘e?trf&%ﬁ?fﬁ? : zfﬁﬁfi“gonnect ed in fluid

comuni cation with the other end of 10 the second

adsor pti on heat exchanger (14). [0228] The three way

EYBVERTHAEMEOSIMERT OF SSBV ERIGN(Bl) are connect ed

[0224] An air conditioning apparatus (10) according to an eleventh embodiment of the
present invention is an example in which, as illustrated in Figures 27 and 28, the
refrigerant circuit (20) is used in combination with the cold and hot water circuit (40). In
the eleventh embodiment, the cold and hot water circuit (40) is connected in fluid
communication with two adsorption heat exchangers (i.e., the first adsorption heat
exchanger (13) and the second adsorption heat exchanger (14)), while the refrigerant

circuit (20) is connected in fluid communication with two air heat exchangers (i.e., the first
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paral l el fluid communication with the hot water source

(41) at their respective hot Mater inflow ports

(Pil), while the three way valve (Al) and the three

way valve (BlI) are connected in parallel fluid

conmuni cation with the cold water source (42) at their

15 respective cold water inflow ports (Pi2). On the
aiohdue exdhanger (1 Hentlthesecomd/aiv heat ex¢hanper(hd)). t fhe phtdeer heat

way valve (B2) are connected in parallel fluid
excbangen{22is wadanip bf thh &irdieir heat exchangst(ldy (The indporheat

respective hot water outflow ports gPoI ), wWhile the .
exchangsrsi@¢)(¢4) are madanp of the seernd; aix keat grphanegr(b2) i firgtadsorption

connected in parallel fluid comunication wth the

hf‘@bF’ﬁhmeél(l?Qofﬂdc@e sepend gdsorpiqn heap §U8Yol d wat er

Po2). .2 NNI OPERATI ON, . . .
(0B84 | NG PRt G BRRHRTIORE OV BBIe T H ST 1gPg ich the
AR S0 SO i
e %ﬁﬁ{lﬁ%h%gga‘%@sln{ﬁ;agﬁ e éZ§r@ ai?flsl.ﬁart] Egcg}{:ahg%f(?%*aé@ml@gg %mlg]ye‘éted. The

operati on,

o . i.nali ¥ - f oop
reffus b i 0) s AT 14 YA B Ry U R AV B s 1 swithing
ishndi ' isEH de 8 h&)kcommpressor (21) is
melabich" TG TRrali e 20) 2O LisHal fde S8 eombressor 21
corBEQBd irPESa cBinnfihidagioh wiveCMangst (f(l?l 4Y (RBIEw P swiscling valve
heater, while the first adsorption heat exchanger (13)
(28per Akesond PortdB2 Pofahe frir wagndikhegivalve (2B)is soartectedrig fluid
val ve (25) changes state to the first state, as a
com@uhitatioaf with theHfirsthudr fidat sxchanger (BB} aredabb axppmsiof ba)ve (23) and the
operates as a condenser, while the second air heat _
seermhain heat ekdingen(@2pare sequentiallyescaposted oy serip® G0 cognmunication
the other hand, in the second operation, in each of )
with ¢het firstair heat exelianger (51X AThesycond@inheat exghanges fl2)yis connected in
solid line of Figure 27(B) are placed in the open
fleidsommugtigation avithrpthirdipedt (BA) eftthe fous metyanwitching vglve (25), and a
Figure 27(B) is placed.in the clgsed state, .as a .
foueBarort (BA) okthe St ikcBinE a6 (28) 18 AOREAIE0aR A gpgamunication
(13) operates a heater, i'le the second
W&H&ﬁ%’@ﬂ%“ﬁ%&?&)@&ﬁ@ﬁ"@é@(em) operates as a cool er,
SW _t.chi

(301 e T i SEY pRthiSe salde IS whative R Steh PFFEER ] fpt stae
v UG AR it RN 5 155 pBp P LEBASEL okl bSre (P2) and

AR ﬁ;?%ngéea;tigp I[bgﬁxge]eé g{%ﬁ{pﬁw B4 %ld[]tgé gr%ﬂﬁpofri (P%Y (ANHdicated by

e ‘cool |
solid line in Figures 27(A) and 27(B)), and a second state which allows fluid

communication between the first port (P1) and the third port (P3) and fluid communication
between the second port (P2) and the fourth port (P4) (as indicated by solid line in Figures
28(A) and 28(B)). By switching of the four way switching valve (25) between the first
state and the second state, it becomes possible to reverse the direction of refrigerant flow in
the refrigerant circuit (20).

[0227] The cold and hot water circuit (40) includes, in addition to the first and second

adsorption heat exchangers (13, 14) which are connected in parallel with each other, a hot
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dehum dification operating node is the sane as in the
eighth to tenth enbodi nents. 75Therefore, the
description of concrete operations is omtted here. 15
HEATI NG HUM DI FI CATI ON OPERATI NG MODE [ 0232] Duri ng
the heating and humdification operating node, a first
operation of Figure 28(A) and a second operation of o
whtersoueceX@ 1 Bndaa eold avatdr soureei (423 t by ardiditéan, thel gold prad hot water circuit
first operation, in each of the three way val ves
(40ninclygles, ap @satching meshagism4BJPr evitehing e direetigny @f cold and hot
28(A) are placed in the open state, while a por .
watggilewsa shas hobwatee Hows Huough cmega‘ tlee Bist ?@(%&fomcga%%%@& heat

crghaat o oRlc RENERG WS Sy aipibe et Ao eabxchanger, a
T e e
R T AM T Ly Se—
VBRGS0 IR 3.0 8 5 )
c:c{nﬂgct?(?I [Hefiuil 2BAmunitatiBe z&%ﬁfd%%%n@ BEfREQIhd ddSorpA6H h&t exchanger

ree way val ves , ports indicated by

(1a¥3lah@ althiee waly valv@yB2) éiinBdted:ENMHRGAMInACALBS wARERe other end of
state, while a port indicated by broken |ine of

thEls€iohe adstirBliond Beabbshafigdr14)he cl osed state, as a
result of which the first adsorption heat exchanger

[0228) OpHicathes vas alvea@Al1$ and vieithee twag vabeqBd) @ré connected in
adsor pti on heat exchanger (14) operates as a cool er,

paasitt] flogd doomnumeasticvwitle therhgt water eour2&{41) at their respaetiveshot water
in the second state, as s result of which the second

inflow poetat(Pid ) ovhitegbe thra@vay vplve A Bsandshethremaansare (B1) are
while the first air heat exchanger (11) operates as an

conpegied i parallel flgithepmmricdtionpavigh theiceld watengource @2) afrfbeir
second operations during the heating and 5

repRAGTLYG £91d avatesAnibore parts dg2lvodn the ofhes handndheirgewayealve (A2) and
eighth to tenth enbodi nents. Therefore, in additio

the gireqway wplye (B e comecisdde prigliclghid pogpanicahion with the hot water

e .cooli

scfia A0 1 cieSapeentr bRt GHEE AP PBr Bt B WEIETE hebf oy valve

(A¥ng B HhisP ISR e SR R B PR fgiodioh Svith the
B i e WA i

QI QERRE O AEME: be-BPHE PROEAE RaBETRIS PR 2,

exanple in which the refrigerant circuit (20) is used
in conbination with the cold and hot water circuit

RURNINGPOPERAMIONN Figures 29 and 30. In this exanple,
t he
COOLING/DEHUMIDIFICATION OPERATING MODE

-

[0229] During the cooling and dehumidification operating mode, a first operation of
Figure 27(A) and a second operation of Figure 27(B) are carried out alternately. In the
first operation, in each of the three way valves (A1-D2), ports indicated by solid line of
Figure 27(A) are placed in the open state, while a port indicated by broken line of Figure
27(A) is placed in the closed state, as a result of which the second adsorption heat

exchanger (14) operates as a heater, while the first adsorption heat exchanger (13) operates
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refrigerant circuit (20) is connected in fluid
conmuni cation with two adsor g6 on heat 15 exchangers
(i.e., the first adsorption heat exchanger (13) and
t he second adsorption heat exchanger (14)), while the
cold and hot water circuit (40) is connected in fluid
communi cation with two air heat exchangers (i.e., the
asfa cosleraind thefour svay switgling (vatve (25)cchangss statatorte Sist stataas a result
exchanger (12)). In this exanple, the outdoor heat
ofexluhlaﬁwgeﬁrst( eait exchaagis (L) operatasas picpadensers whilg the second air heat
exchan? The i ndoor heat exchangers (24)(44)
exghangep megerawsewﬁ‘éap@%nd air heat exchanger (12),

[Oégﬁoghf@%gﬁmérgﬁ@ dnt %ﬁ?ﬁ%ﬁ%@n ]((% rf 4 ea%]@fg%@r]e({q:ﬁg way valves
Lgb%gr gp@hh%" myg?ljﬁﬁg)e of gw%éi@) af%]%lgedtlﬁ élr(fef ?plregtstate while a
p?rg@&%d%g(b ?aetngﬁl)é oB‘S*n 8#351%%%1% ce Sfln)iﬁéjlgl E%&t%@ a}éeanrgsult of
A M ) A g
ioff hEQRWx l\fﬁ% ? | IMds ¥ ¥dalérZana th@?otﬁ' vﬁw stvﬁﬂ:'h[}% valve (25)
ani sm f ﬁ refrigerant circuit (20

31?1 R Lﬁ{sgﬁ 1R 618t Qhte IS reﬁﬂﬂﬁr WHSR the(fidd ait Eea@ @iﬁlﬁﬁgeﬂqu)fbperates
comuni cation with a first port (P1l) of the four

as%nd&ﬂﬂeﬁ GPHiRGhy fdchfd 512 Blat cRclemeend2pepdrateP) arodvapbstor.
four way sw tching valve (25) is 78 connected in

[02B l{lh d crHefiey 6fhir @ntheifirkt aht 8edond Dberatony quringrthéeadling and
exchanger (13), and the expansion valve (23) and the
debaandii caitsnspet-ting nwadetis thechmegelin tht4)jghih ety emhiddirhents.
connected in series fluid comunication with the first
Theaiefore theodestriptioneofconergeropeBipns isPinsttedherad adsor pti on
heat exchanger (14) is connected in fluid
conmuni cation with a 5 third port (P3) of the four way

swi tchin valve (H)N/ and afourtnﬁort (P4)_of th_e
HEMINW MIBIFKAHYN QPERATERG MOy nnected in fl ui d

conmuni cation with the suction.side of the ressq
[033) . [oring e eating And pRyrigifieaten oR5aipe odes 8 firgtoperation of
FSBRAA Fl irai SeBe  SH ppe

P2 .

NN zﬂaﬂtﬂf e
BT 55 35 b P B P e of P
Zﬁ%wdﬂ B oe?]t 1&1?@%@8&3}%@? ta@ ‘é r%éggrti%f ﬁ?ﬁlgéli th(e P&eq%lﬁré%&ﬂﬁ?%heat
e)ltcb‘rf]‘lgll‘}{ég t(gg be&?&%)as ?ﬁ%ttep %[hfllg 'II_EIIié ﬁrspﬁ’dsbrlftp ﬂ)heﬁtaé(changer (13) operates

y soll I'né i n Figures
as a cooler, and the four way switching valve (25) changes state to the second state, as a

result of which the second air heat exchanger (12) operates as a condenser, while the first
air heat exchanger (11) operates as an evaporator.

[0233] On the other hand, in the second operation, in each of the three way valves
(A1-D2), ports indicated by solid line of Figure 28(B) are placed in the open state, while a
port indicated by broken line of Figure 28(B) is placed in the closed state, as a result of

which the first adsorption heat exchanger (13) operates as a heater, while the second
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29(A) and 30(A)). By switching of the four way
swi tching val ve (25) between &fhe first 15 state and
the second state, it becomes possible to reverse the
direction of refrigerant flowin the refrigerant
circuit (20). [0238] The cold and hot water circuit
(40) includes, in addition to the first and second
adsbrptibe Atatexchrggeild) opcrated 2 a ovrlerhangd the ummveaytssdtching valve (25)
parallel with each other, a hot water source (41) and
strél renlathsvia therseeendr state,(as 3yresultrpf aehich thesecand airchsatiexchanger (12)
hot water circuit (40) .20 includes, as a switchin
ONPEA PR AGPANCENTET, mlem figsh pig Qethéclzﬁng%rc@ib?P%?tew f’dl %fﬁﬁorator

[0?3‘_@1 £ e oo & Fiest 330 o0 OREAGII g e hAtnghd
i aier gpﬁ'gtte'reﬁr @fsli%é he, S ?ﬁfﬂ?eeewm ﬁé&a'étdemﬁOCflPﬁPta-

T]ig{%m ca d(xtl to the Pﬁ? gm% gFr Vpetlo @opg%lﬁﬁ &ﬁnang the cooling
e1r£c11I &éhﬁ H)ln% faﬂﬂg\fﬂot(ig,lt;ng ﬁe&%xﬁﬁﬁn Sf]gon%fet gger%ﬂggfﬁtdunng the

ang ree way
end of the
heBg A 2@?@“‘%‘“&%8&3%%% Thya *""a‘t%d?ﬁrﬁée way val ve
(B2) connected in fluid cormunl cation with the other
end of the second air heat exchanger (12). [0239] The
TWRIFTHEMBEDYWIENA! OF aME INWENTION way valve (Bl) are
connected in 79 parallel fluid communication with the
[0R8$5] watAi ais eutidittortidd hp@irathhedcordieg peciwelfth anbodiatent of the present
inflow ports (Pi 1), while the three way valve (Al)
ingerdionhieat bxamepledy whch tke feBigeratt eircuio (2909 it wsdd iimcombination with
paral l el fluid communication with the cold water
ths coMdaad hopvatt cirhiat @0), me sieven inEigemss 39 wad 30. | Ifthisvexample, the
ports (Pi2). On the other hand, the three way val ve
refrigeyard acst €20 is sonsectodin flud vempmRjcatier withrtweadearpiien heat
paral l el fluid comunication with the hot water

e@bmg@és @ @1;heaﬁr8t aflspiptipa §p@@?¢hﬂélgﬁf<ﬁ13)/\mdeﬂle sefongd gdsorption heat
ports 0 while the three way.val ve é Eltcg
exchangsr 4(,;4)) Yehiilg dhq esdq and Botopmtpredicuit (400 | 155%96? i fly
TGRS ot S .l T S a1 nd e
ERATI DEHU Fl RAT
SRPREST (o3 ST BB el SRAGPLniRe @ﬁ?}w% % gkt (43) is
miBelEh{ e glgsiegme"é‘#x% e il isl‘z’egyﬁé r el Badpt{ 249 arc
mid i HEE seconl ﬁlr?%&exch&%‘aa@@&tﬂ% iffady E@J% Hohanger (13),

aritBE Secofid a@sorption heat exchanger (14).

[0236] The refrigerant circuit (20) is in the form of a closed circuit along which the
compressor (21), the first adsorption heat exchanger (13), the expansion valve (23) which
1s an expansion mechanism, and the second adsorption heat exchanger (14) are fluidly
connected. The refrigerant circuit (20) is provided with a four way switching valve (25)
as a switching mechanism. In the refrigerant circuit (20), the discharge side of the
compressor (21) is connected in fluid communication with a first port (P1) of the four way

switching valve (25). A second port (P2) of the four way switching valve (25) is
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15 result of which the second adsorption heat

exchanger (14) operates as a #ndenser, while the

first adsorption heat exchanger (13) operates as an
evaporator, and in each of the three way valves

(Al -D2), ports indicated by solid line of Figure 29(A)

are placed in the open state, while a port indicated
campedsed leftuid icnmmumidarign mithab¢ Ayst adsopptinndubat exchhrger (BYeand the
state, as a result of which the first air heat
expastiamyare (200 pnéd ghersacans] agsorptipe heas ﬁxclwngﬂe(lﬂh@%maally
air 20 heat exchanger (12) operat es as a cool

N A i
Thq Yespnd AdspRPHioRdIeat GxGRINgeT éﬁ) S ROBRE A POlaaglatrciﬁ%Wﬂh a
i goudB3her atsl i éWlﬁE%tVEf?&ﬁgﬂg g oot o th four way
SRR e e R e R

flrst air heat exchanger (11) operates as a
Ccﬁ@ ?&0} |Ie the second air heat exchanger (12)

[O?IQ?]; ?t cfai%uﬁwﬁf’ Q\Llﬁéhllé% Qﬁéghc?z ?ﬁek' %% 5@ tEh b&w%%ﬁa first state

econd oper 1 ons e COO I Ng an
wEFeH WIbRs ﬁhﬁ?édnﬁﬁuﬂ@a&{cﬁtﬁeﬂﬂedmﬂéﬁfsﬁ pbl"ﬂ €P HAE tRSsdcbnd ﬁ@n (P2) and

el event h enbodi ment. Therefore, t he "description
fiGiARGHRRICHBIOH Bbiveh thesthREpbt 3)hﬂﬂ€the fo‘dEtﬁ'BoNQM) (as mdlcated by
/ HUM DI FI CATI ON OPERATI NG 0243] During the

sdliddinerig Fafuses DB ylardd I0(BY)Q mndweeroah:ﬁ @tgtermlﬁieh alows flsid
operation of 5 Figure 30(A) and a second operation of

cdrnmgunieat3( etweencthe first iport (Blitand|thethirdtpeirty(P3) md fleid communication
first operation, the four way sw tching val ve (25)

battvergths sextoatl pottd P handsbe tovdthgtost (P4) s ivdicatedby solof line in Figures
whi ch the second adsorption heat exchanger (1 ;

2%parnd 38(A93 aBy switehisgof tharourevay sveitchingsvales@5) patveen the first
heat exchanger (13) operates as an evaporator and. in

statg @nd gre sepend ghatedt begainey ppssiye togeversg t epblfep%orr plrefagesant flow in
by solid |ine of Figure 30(A) are placed in the open
E@efggﬁ‘taé“‘*%itl @0 port indicated by broken Iine of

rozalil ¢ Hhe ol e oraveas curmuit D Todides openlifiguits ghefrst and second
o %‘% Eiin £ 33 Phich reesnelitimparaled i B b a hot water
AN RS SRR P Bt ML B s o0
BhAE 5 o B e RO o e
8% S0 Btht AISVERE 1GWs ﬁﬁ%gh%%@%rﬂ ) seBRES A fisat Excialigers (11,
12) while cold water flows through the other air heat exchanger, a three way valve (A1)
connected in fluid communication with one end of the first air heat exchanger (11), a three
way valve (A2) connected in fluid communication with the other end of the first air heat
exchanger (11), a three way valve (B1) connected in fluid communication with one end of
the second air heat exchanger (12), and a three way valve (B2) connected in fluid
communication with the other end of the second air heat exchanger (12).

[0239] The three way valve (A1) and the three way valve (B1) are connected in
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evaporator, and the state of each of the three way

valves (Al -D2) renmains unchar$ed, as a result of

whi ch the second air heat exchanger (12) operates as a

heater, while the first air heat exchanger (11)

operates as a cooler. [0245] The flow of air in the

first and second operations during the heating and 20
pédralidl diuid cemmonicatper with thg hob deter sourbe(4d) aethais respectivg hot water

el eventh enbodi ment. Therefore, in addition to the
inflavaore §Pid), whits e Sues oy valve(Abpnddhe twee way valye (Bb are

cooling and _dehum dification operating node

copaseted o pastled fluidnnsmmpricsisa with §051mtﬁrgsq%@ (}48}1%11 thejir
e B D T i i 42
UEHEF FRB ARG ?ﬂa)'p%re spiieeteads PalE R rimmbmiati riladh hot water
sorué(fer(g Lﬂ‘?t ‘,ﬁﬁlr reépffc u? !1?(5 eé\}:eli (Iﬁurmﬁxgvtp:og[g r(]{’?S;l ),it \gﬁi {.h%ﬁfareie 'evay valve

BT o F O RSBy i
cotT{ljl \V%te?@&ﬁ‘ﬁ@&#‘ﬁ af Hefhe cthe coY@Q%ﬂel' henoR otrééﬁpoi n whi ch

e anount arr mhl I's supplied to n I ndoor space

iIs in balance with the amount of air which is

expelled to the outdoors. [0247] The air conditioning
ROBPENG OPERMDIONS the present enbodi nent is provided

with 5 a heat exchange elenment (50) for effecting
COCAIINGDRHNMITDEI@ATION IOPER ATINGMOBECcoNnd air. The

heat exchange el ement (50) is disposed so as to extend
[0a¢e)y a Dhusig thbebolary smaskbgewhficationoptfadng inside] Dfitst operation of

of first air and a distribution passageway for the
Figinet Y9( A bnda serbnd eparation af Figue2@(B)sareeawicd pubilteznately. In the

rot at abl e sensi bl e heat exchanger of the rotary ty&oe.
fifspopeditiang thefoupwas switchimg val Ve changesstaigrto the sepend state, as a

cool i ng operating node and during 10 the heating
repyepfivhieh thepweondadsornsigmbent epcphagxgeraﬁlfl) pREzalEn s 2 ﬁ@r&@gwr while

t he heat exchange el enent 50) is an airstream for

thﬁfﬁ?@giq:ﬁgzrphqa@ pthgng)eégwggyefqﬁqs&g?ﬁ eErnﬂgprggg fg%tm gach of the three
wEREdy e AnDE gt %@w@?bw@ﬁi f%"" o035 564 ladbd i the open
e AR iR kel Pl BB pgqqaahffg?ﬁ%vosed state, as
o RSP RE Rshthe Rl E\satt%%’ﬁgn (1) i) o HPARE T B Scond
h‘“t%ké"‘%%“oﬁr?e?g%ﬁddgsgﬁéélta% thgesecond air is heated. During

g node, the first air is outside

[0%14{] ( OAC))n YH@ dtﬁerthtﬂﬁd,slﬁ MC&H oﬂe§atf099me%ﬁr v(@@ogwuchmg valve (25)

changes state to the first state, as a result of which the first adsorption heat exchanger (13)

operates as a condenser, while the second adsorption heat exchanger (14) operates as an
evaporator, and the state of each of the three way valves (A1-D2) remains unchanged, as a
result of which the first air heat exchanger (11) operates as a heater, while the second air
heat exchanger (12) operates as a cooler.

[0242] The flow of air in the first and second operations during the cooling and

dehumidification operating mode is the same as in the eleventh embodiment. Therefore,
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During the heating operating node, the first air is
roomair (RA) while the seco8D air is outside air
(QA). [0249] Making reference now to Figures 33 and
34, the configuration of the air 20 conditioning
apparatus (10) is nore specifically described. Figure
33 is a conceptual diagramwhich illustrates an

thie descaiptian bbeorstet epahtidnsas ainitteddets. t i oni ng appar at us
(10) as well as depicting air flow during operation.
Figure 34(A) is a constructi onal di agram when vi ewed
from above. r | s a constructional diagram

HENSIN G B BT GAATION Figure 34(0) 1

a constructional diag ram vvh%n viewed from

{qu‘%fht - Hawengthe élP%}é‘lg aq‘lﬁélugpqh ISR qnegﬂﬂn,gdng{;pglﬁgt@geratlon of
I
HELINATEIGE Sachad epataSom oLl B OB art Rarrigd out plinatglyy In the

ﬁ‘isﬂgifeé?v%é’d Hadofs Y ine TR CONBRebf daie e B o, as o
regllllf §fjﬂnrct{ t]9ef 56 gﬁcﬂéﬁsgﬁatﬁﬁ E@ﬁdexggagggr # A5tel s 4 B enser, while

Ion |agran1 I gure ary sensl

thg ?i?&t‘t aﬁ%org@%rfﬂ@aﬂ 8&dhah ?er%fﬁ%eﬁ%estﬁ%gggﬁor%i: hag gl?each of the three

el enen e appar at us const’ruct i onal

w?% @fg’gﬁﬁf’ﬁ‘{"ﬁ}] g,uﬁﬁ nﬁﬂcaﬁé?ﬂéﬁsoﬁdqﬁﬁ%'fm&r@?@(%) %ﬁlﬁaﬁﬁiﬁ the open

exchander of a so-called cross-
sthiéPRhild Npdfd irdicatdd 1) braRéh ﬁl@é?@ﬂ Idg@k'e 139{ A Pi8 Phackd @y\the closed state, as
crosswi se. Accordingly, the hea exchange el enment (50)
a FeRilt BEwhichithesdcohdhiy heatReclRingef (12 Pofdistesisoseatdromhile the first air
type. [0250] The casing (150) of the air conditioning
heapprohahgts (1D@petatesabapedlel.i ke a rectangul ar box. (me
of a pair of end surfaces of the casing (150), i.
[02A4]uppe®dn erecbtherthahdide thesetdred dpegation, thesowrway sjiel@bhmg Valve (25)
a first suction opening (151) through which one part
clahges atate thethaifirst(s@ts, ab g resubtvad whighothe Hiest @dsarpigort hé&o pxchanger (13)
second suction opening (152) through 10 which one part
opsratesoasm eanderisrn)whils the sacand m@mtm@%@atswbm(grs O4) operates as an
third suctijon openl ng g153 t hrough whi ch the other
eygppiatess andrbe slates &éclwfif ¢ thage way aalamAlnPS) fomaigsunchgnged, as a
154) t hroug

e&sflir e%qw{lﬁ ?I(Ejﬁ %a?e&g aiF e%f%g%ﬂaggqr?@ néqré atéﬁpe&)a hegter,jy '%nthe first air
hegh petimges DD Pt 2 ascp% (10" heir | hfa,nda | oeer e

[R5l e TisHY R T frtt o bl Shrblibts B B praring apa
AP Sehod P51 BR8P el G BRE T Picor. i
addfforli8 O SnfisiohbF tiie Jé&ﬁpscfb‘ﬁtdf QPerations during the cooling and

dehumidification operating mode, the description of concrete operations during the heating

and humidification operating mode is also omitted here.

THIRTEENTH EMBODIMENT OF THE INVENTION
[0246] As illustrated in Figures 31 and 32, an air conditioning apparatus (10)
according to a thirteenth embodiment of the present invention is identical in refrigerant

circuitry with the fourth to sixth embodiments. Accordingly, the configuration of the
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openi ng (151), the second suction opening (152), the
third suction opening (153), &he fourth suction
openi ng (154), the first bl owout opening (155), and
t he second bl owout opening (156) are connected,
respectively, to ducts. 20 [0251] The inside of the
casing (150) is divided into a heat exchange chanber
refrig@nt icreuitvisi noh dedeaibed in detail hess.c HElrig eppargtd is of 2 ain yeatilation
adsorption heat exchangers (13, 14), and the _heat _
typR éh‘étglj?b tg ament of sy whigheis gnrplisd de an inklgonsnege i indalance with the
chanber, (170). in which nechani cal conponents such as
amppunt of Ak Whidyis expelled to the QUdAFBssor (21) et cetera are

e L

B P T g o
161, 1 . .

rh R 3 1S BLPORR 5 5 FOPTAr A T s

fog ?&f@%ﬁ?ﬁtiﬁp % aﬁﬂ 41%? fli%ﬁ‘ibﬁﬁf)@ﬁ%g%@'}ﬁbﬂhg%is?:&bﬂtfb?l of second

er sectl € a se eat exchanger

B AT B e b e SRR ol IR,

[odisy) dednithd ﬁre&éﬁﬁ emPBB&i&ent, Dot durinjehd E’éo]ﬁligro%ﬁiaitiﬁg mode and during
(i.e., in the horizontal direction in Figures 34(B)

tha et Yating Q2SR] a Sthe@nh6BfirsCXE PARGEIG tRIcAER He HeateBange element
(165%% tlzlg adsor ption heat egchgﬁger Eﬂchan‘oer

(50).5%an alS@am far adempton pribie passags tidoughcthe adsopptidnieeat exchanger
casing (150), i.e. in the vertically direction in the
(18] t¥raad aFhrearadd seqund air passng dixaighribeheat kachaege ¢lédent (50) is an
162) is further divided in the cross direction of the
aitsfrsamdox regeeratinneprionto passagedhrough the adserption deat exchanger (13, 14).
adsorption heat exchanger chanber (161) and a second
Apdibent grehanga ekes plaethbatyesn Brstatband gecend air i thedwht exebange
heat exchanﬁg el ement chanber (165) is fornmed in a

elerapy (0, aed fhe\firpt ainais coqled, whilerthe second gir (9 benred. 5 duringehe cooling
heat | enent  (50), s, di d within the h
O@E@Wgeﬁﬁ@eg RS o Bt %rl@}). while the apeondifir s FROT _afszfif\)-
DRRGE B HeplhEoreraneap b B o G o S RA i B sl s

O@hgnbieroéi%) and the second air heat exchanger
H %ér( '64) are forned in a heightw se upper part in

b0 S A0l B A AP TB R ok
ISP SHRIIT K 1L e B PRRERARN soncera
dilga WER ANBRStes an installation state of the air conditioning apparatus (10) as well
as depicting air flow during operation. Figure 34(A) is a constructional diagram when
viewed from above. Figure 34(B) is a constructional diagram when viewed from the left-
hand side. Figure 34(C) is a constructional diagram when viewed from the right-hand
side. The air conditioning apparatus (10) includes a single casing (150) which
accommodates therein two air heat exchangers (11, 12) and two adsorption heat
exchangers (13, 14), and is installed as an integral type under the roof. In the circuitry of

Figures 31 and 32 as well as in the installation diagram of Figure 33, a rotary sensible heat
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chanber (164). The first air heat exchanger (11) is

di sposed in the first air hed2 exchanger chanber

(163), while the second air heat exchanger (12) is

di sposed in the second air heat exchanger chanber

(164). 20 [0256] The adsorption heat exchanger

chanbers (161, 162) are each divided into two spaces
exchpngsr issshawnanthe hgshewbpngeaelement (She horieves, the appasatus as
descri bed above. The first adsorption heat exchanger
cqusgyctionakdipgrameasiigyre 3d shews & pensi at gxrhangerdp sengidle heat

o o O R i
SR AR5 5k 5 B S e

thThe fi 0stt air heat exchanger chanber (163) is
& St dYPH fluid communication with the first

(O3 por TERER RS Bt e A rRRRRN: AebrlRT 0P SBARAN e
SRR YT IS B e, st
surfakE ¢h & ‘ﬁgfﬁéﬂ') isAREVIdEwith LRt ¥t WPYpRing @Sli‘ﬁ?&ughtwhich one part

exchange ment (50) of the heat exchange ‘el enen

of dvadi®eAir (OAPR)dravkh fitd BQUASIn2iI(150) 36 ScREAIIELI0A Bpenihg (152) through
fluid conmmuni cation with the fourth suction opening

whithéhe Bart WBkboni ait (FeA NBairavex Ghe fgeasing (ESN), { Bd sattidhepening
heat exchange 5 elenent chanber (165). [0258] A first

(183anhesughdiidh ile ctlies poart of theroutdide dit (BA) Bidrade atto the casing (150),
exchanger chanber (163) such that it |ies between the

arfd a ourthisucttonatpening l{E5#) ¢hrouplawhich thd 6tBgr partiof the réom sir (RA) is
adsorption heat exchanger chanber (161). A second

drawnpete tie @Bing (5@ s §hstbd other hanad, theratheraind shdage of the casing (150),

. exchanger chanber (163) such that it |ies between the

1.6 ¥ lowenpnd sustace axibe digyes; ispravided with afirsthlowaut angaing (155)
second_adsorPti_on heat exchanger chanber (162%}1.0 A .

thiqygh wiiehswply aigBA) i supplisd 62 B rpem; il & secand Blopvout opening

ABREan e Xl AnlE AV expelid Bt BEPBORBa: 1bk M aypion
oReABTP b b prgBF e bt PucH G0 e cha. e

Tl e Ryl EREIBE ¢ by LR ol 6555 A B G pfiour
oreh (LS 44 BRERY Al B G ween (he socond

[0851] heafneA%GRABERE SRATA%D) (s fidle Mo b BEatlckéfinge chamber (160) in
which the air heat exchangers (11, 12), the adsorption heat exchangers (13, 14), and the

heat exchange element (50) are disposed, and a machine chamber (170) in which
mechanical components such as the fans (191, 192), the compressor (21) et cetera are
disposed.

[0252] The heat exchange chamber (160) is divided, in the horizontal direction of the
casing (150) in the figure, into three sections. More specifically, an adsorption heat
exchanger chamber (161, 162) and a heat exchange element chamber (165) are formed in

the center section. A first air heat exchanger chamber (163) is formed on one side of the
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adsorpti on heat exchanger chanber (161). A sixth
danper (186) is disposed in t88 second air heat
exchanger chanber (164) such that it |lies between the
second air heat exchanger chanber (164) and the
second adsorption heat exchanger chanber (162). A
seventh 20 danper (187) is disposed in the second air
cepies seqon( Whily a seaohd ahrdieat axchingst denee (164) & fosmedan the other side
air passage (167) and the first adsorption heat o
ofdhe peivigfeectiona nidde heatexrhangs chamber(h6@)cinpividediig®) twiosspaces in its
di sposed in the second air passage (167) such that it
height dingetienele6., it Hie hoazemal f-‘hlreptlgagg%lg@ee 34(B) and 3Gl

GBSEES AR SRR R AR by

' .(170 . 25. [ 0). .T .
BB SHe TR e B BB 305 T very
SSIRE 6Ll e AR 5P b B IR fBh v
a4 2 LBV TP TR BRI GBI, 24y i
O e e

[00443) . TRMLNG FIRERATNA LR (165 if RicA S 2 RELRR 8 ower part

of the air conditioning apparatus (10) is now

indRS €dsIr2U50); alPthe WeatSx M gk RRnidnO¥80Y is diSidsbd RARR the Meat
the refrigerant circuit is the sane as in the fourth

exicharipe)cldinedin bhathbee 1{165). t headdition, ¢He 1fiper spacedf thktheat exchange
descri bed here. COOLI NG DEHUM DI FI CATI ON OPERATI NG

cl&rDBiE ch@Rb&] (168 is agldsbésmagel i ng and dehumi di fication
operating node, a first operation of 10 Figure 31(A)

[02h%] a SEwedivst mpkmattiachangedr cRargberd163)(aB) the second air beat@ythanger
alternately. In the first operation, the first air .

chamber dodhamdenmadiin p heightwise upper partan torqasing {15V at A first air
exchanger s#ggg g‘g_erate as condensers, while the

PaswEsway B166) Hefarmed irloyer siace pf dedirstair keat expdpanger chamber (163).
adsorption heat exchanger (14) operate_as .

A &r0pe pHIPBFsaEeWaY d8d) 1siterned i@ lpwerspageatibe seepnd pir hegeexchanger

ot et héas PP PSR B0 OBRRSet o e S GURRG exchanger
chpiber (13, o soEREST héh R B KNI o fgod air heat
exthsh ll‘?fa%bdt}eirﬂkﬁ‘@e cl osed state. [0263] In this state,

L .

one ide air (OA) drawn into the casing
OB30) o o b b BT, 145 B pg oo o
spades (upper and lower spaces) in their height direction, as described above. The first
adsorption heat exchanger (13) lies between the upper and lower spaces of the first
adsorption heat exchanger chamber (161), while the second adsorption heat exchanger (14)
lies between the upper and lower spaces of the second adsorption heat exchanger chamber
(162).
[0257] The first air heat exchanger chamber (163) is connected in fluid
communication with the first suction opening (151). The second air heat exchanger

chamber (164) is connected in fluid communication with the second suction opening (152).
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heat exchanger chanber (163) and is then expelled to

t he outdoors fromthe second 840 bl owout openi ng (156)
byway of the second fan (192). On the other hand, the
rest of the outside air (OA) drawn into the casing

(150) fromthe third suction opening (153) passes

t hrough the heat exchange el enent (50), flows into the
Tlid first ainpasspgeveyd20@)yis (MG commuaication wathgbe dnui suction opening
adsor pti on heat exchanger chanber (162), is
(1§3nunway pf the heat exakange elament (79 of fireiheat exehangs,eloragny shamber

(1%14) flows out to the second air heat exchanger

nieie seamuair passaggway §163) psgmuﬂwd F@ffl@upwetwrb‘a’ﬁhftheofwmh

the first bI wout o 15
suctipn 013%15 ?blzsew?yp {L@H’ga( e%n #aneyn&ﬁgé’)ﬁg% ¢ st ?’&‘Bﬁa‘lge
1alr (Cgﬁ)n into the casing (150) from the second
clEmeRt; B (152) |s cool ed by passage through the

G N B R R L R

R, SR 1 1
héaﬁe)l@grlxﬁe‘i’gﬂﬁtﬁbér (1615 N QP6hd ({bﬁ'l’pr& 8Sdi s@&-uﬁpﬁl ffﬁﬁ@r heat

th suction” openi ng pa ses

exdRaigef UCMAI €1 g%ﬁ@'ﬁﬁlat( iPflds betiveubthk Ha alrhﬁaﬁé&ﬁﬁ%eﬁ thamber

5 passagevvay (1 enters the first adsorption heat

(lﬁyhﬂﬁﬂeﬁecﬁﬁ@ﬁmpt(oh@ﬂeht edch. Eidrftser (162). f iArtBird damper (183) is
sorption heat exchanger (1 flows out to the first

dispdsed Bathe €t hrgedage (HI6Y elich thatﬁBbws nelednsthé fiedt air passage (166)
expelled to the outdoors fromthe second bl owout

andha firsg ad<byftjontheatenchamder themisee (b61). f Arfoq® ddmpérq284))is disposed
As described above, a stream of outside air (OA) which
inltbe ipphsis passagr Joghsuchdhat Idickibesyeenithe fishair passhgai]66) and the
1(? is expelled to the outdoors as exhaust air (EA),
@sarpslpnéamexglﬂanggmhambpr (162). whi ch has passed
ough the second air heat exchanger (12) returns
[O%Q th ﬁfth@@nma%(ls?ébwd}spamd inghy secwﬂ g afzattuezsehangﬁr (tha@lber

eat exchange. el enent outside air

(151’} such thag i 1isa betveen S&F‘Pnd( msleaégx@@esﬂ&hamber (kﬁﬂ and the frs
h d
%WQP’E{@ (GPI?CA'%*’@&?T 3EE (1%?‘) H tsglafa ) rﬁéﬂ%és @F@Wﬁ&l‘n the second

il Bb ettt ??E”ﬂd(hﬁbfsugiv&?ﬂﬁ&sf g3t et epdnd 4ipeht ExChanger
R (18 e oo sl Bt R SR B T ebvente
o FRP AR} gl AARELASRL sMASRab (16%) RESSHAGL AV IRYALRn the

SC@&RFAI!‘ Filsdde (169 RAUUROREP adsorption heat exchanger chamber (161). An
eighth damper (188) is disposed in the second air passage (167) such that it lies between

the second air passage (167) and the second adsorption heat exchanger chamber (162).
[0260] The compressor (21) is positioned centrally in the machine chamber (170) of
the casing (170). The first fan (191) and the second fan (192) are disposed, respectively,
on both sides of the compressor (21). The first fan (191) is in fluid communication with
the first blowout opening (155) and the second air heat exchanger chamber (164). The

second fan (192) is in fluid communication with the second blowout opening (156) and the
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[0266] In the first operation, indoor |atent heat
processing is performed mainl86 in the 20 second
adsor pti on heat exchanger (14), while indoor sensible
heat processing is performed mainly in the second air
heat exchanger (12). To sumup, one part of outside
air (OA) is dehumdified mainly by passage through
finshair Beat onchanggwhpmber(1hdat exchanger (14) and is then
supplied to the room while one part of roomair (RA)
is cooled mainly by passage through the second air
heat exchanger (12) and returns into the room This
RUNRENG QPL ible to efficiently provide cooling

(0386 &t 1 i omeing Pperaion, R ol coRtinaing apriraths (s e deseribed
o5 onSas SRR bR B OB IR e o

n he f.ir r Pl Qn. e E@Q r.(13) operate
to gﬁxq% %‘3%8@‘5‘}3%?55 &%ﬁﬁ""gé%‘ﬁ ﬁsgﬁaﬁﬁ hdé%g 82\ &cond da nper

(182), the third danper (183), the fifth danper (185),

and the eighth danper (188) are placed in the open

C?S}%Zﬁ(}/}?ﬁié@%lﬁl%'rﬁjN TiNEBMoDENhe fourth danper

danper (186), and the seventh danper
[00887) av@id |e 8folid} dnlfleAhARRHcatibA bBeratih®ARAL, d first Bpdtation of

state, one part of outside air (OA) drawn into the

Figaei J1gA | &R0 sdcbdbpdisticn df Figlire SUBY 06 cAarbied oigallehlgly. In the
passes through the first air heat exchanger (11) in

filshepekationt theifirst dicladat exchbagey €11)ahd dizcfirs{ 4d33)ptian dheatssxchanger (13)
then expelled to the outdoors fromthe second bl owout

opepee ancpnddfadys, whiledle setondr heat exchahger ({2)04)d. thE©secohé adsorption
ot her hand, the rest of the outside air (OA) drawn

hdahexwhainger (bBiopgratel S0vaporaters. hdnatditidnshe firss dampem(8d), the fourth
(153) éoasses_ t hrough the heat exchange el enent (50),

damppenél 84 the sirth damper (E86), anddbaspyanth dampey (183) agpdaced in the open

the first adsorption heat exchanger chamber

SUE T IE SRR darnEr (1B DL thedisy dBoper (LA e T fihbgs,(185), and
th¢ Righiieiant e £189) arepInesd i3 il S ot o+ oam fr om t he
(0pk8s) . TnSsie, bR pHotairate fik(ORY dRtm i e cRiing frbg from the
sy B Shung H51) RSsS hicigh lon gt e Exghenift @Rt thsfrot ae
heAE &R0 EadlFR: (FEHRR e BudeliEd 14 relolfucBEeRM B fecond
bibiGu Aing | S47 0y W 4 e osRoPT 1 OB GIPmE bt g, #i¥rest of the
oftidé G (ORP BT inkd 1t cAEAN1SOPir i e fREHBApH IpEing (185) passes

thRR@h tﬁﬁéﬁ@@%a@%@éﬁﬁ&m(@@ flobvs NS the iRt AiPBasSBENAG (866), enters

passageway (16
the second adsorption heat exchanger chamber (162), is dehumidified in the second

adsorption heat exchanger (14), flows out to the second air heat exchanger chamber (164),
and is supplied into the room from the first blowout opening (155) by way of the first fan
(191).

[0264] On the other hand, one part of room air (RA) drawn into the casing (150) from

the second suction opening {152) is cooled by passage through the second air heat
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enters the second adsorption heat exchanger chanber

(162), regenerates the second8®@0 adsorption heat

exchanger (14), flows out to the first air heat

exchanger chanber (163), and is then expelled to the
outdoors fromthe second bl owout opening (156) by way

of the second fan (192). [0270] As described above, a
exthangan(12) io thesdedendiair h¢aDaxchangachhmben(d 64)and: ik thengupplied into
the first air heat exchanger (11) is expelled to the
thsupamdram the faghlawoutenenin@A) SSWIY way ef the fiesidan @91)hf On the other
roon1a|rH§RA) whi ch has passed through the second ajr
hench theargstiod tepaioommay (Bt dripwa intaitle ¢asing (99 fram dhgfousth suction
air In a d|t|on in the he t exch e el ement

o?qel}g (lédi R3saRs thrqueh thgdyeapexohangg e gRelementi(30) BOMS antwher %98‘&‘?‘1 air

Wag%w)s@@'@ S\I?tFrS(t%A? It AR08 gt S bt roapndey ({43 Bfencrates
gtﬁth edtsg egxoB Egz% exi eﬁ?e | @gﬁ ?]E H&SO? } e igsé 8?’&&:3{% (v aérégt%g chamber
A s L K] s s

opﬁlggmgfgﬁﬁfﬁyt (50) regenerates the ads_orbent when
It

IS passi hrough the second adsorption heat

[@§8NaNgRE d@eﬁne@@l%v‘esa R SFRRIIE S (@AP RBidUtad 9Esed tirough the

[0271] In the second operation, |ndoor [atent heat

fibit @ @88 xghdrigeP e ) B xpelldito %é’oﬂtﬂoorﬁ Beeitansttair (EA), while a stream
adsor pti on heat exchanger (13), while indoor sensible

ohfdin #if (LA &hith has pased tirowt théBdcohyd air hedthachagend 28 rdturns into
heat exchanger (12§). To sum up, one part of outside

ttei roof@8supEly attdBAN dinfaddilionpinrthy hent epelmage eletenof3@h outside air
the first adsorption heat exchanger (13) and is then

(Qapad fistlair i ¢dotedryoopmyain (ReA Joaseeqmndtain fvhile ovomaair (RAA)s heated by
is cooled mainly by passage 10 through the second air

ot at(EHAngmd1@Yuaid air €D maoled iroteeatraschangFisicament (50) s
makes it possible to efficiently provide room cool i nlg

detnaniddiedvhentit s @essing throzhahe wgond e@pm;m heatrachangsh(14) and is

of the first operation and the second gperation ,in

t he
thﬁg>suggggeértp gréq)rog@ové)n the ofhier Bands &t?d?ginkﬂ“e(w heated in the heat

%&SJ& %ﬁéx'l err&fggriﬁ?n%t%%@gﬁéw BesE pigh s h g gasg}%hmahabe first
bl I this t
oG D Eatiaransht LD AL R Brbelpe ilﬁ%roe%%gﬁ%d e timo-

[dggigf;;/ Ia%nnthgﬁil t OR raggri, 6?1 Eagag?ﬂ%%tﬁ sges%;ag éf : erréormed mainly in the
AT AL L B R o
tr@lirflﬂ.( frrc'lthegpc%rnﬁta.ﬁrq{éapéxchanger (12). To sum up, one part of outside air (OA) is
dehumidified mainly by passage through the second adsorption heat exchanger (14) and is
then supplied to the room, while one part of room air (RA) is cooled mainly by passage
through the second air heat exchanger (12) and returns into the room. This makes it
possible to efficiently provide cooling and dehumidification.

[0267] Next, in the second operation, the first air heat exchanger (11) and the second
adsorption heat exchanger (14) operate as condensers, while the second air heat exchanger

(12) and the first adsorption heat exchanger (13) operate as evaporators. In addition, the
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20 Figure 32(A) and a second operation of Figure 32(B)

are carried out alternately. 8h the first operation,

the second air heat exchanger (12) and the second
adsorption heat exchanger (14) operate as condensers,
while the first air heat exchanger (11) and the first

adsor pti on heat exchanger (13) operate as evaporators.

s¢qond deinperol 82, He third dampem(383), thedifjh dampes (187)y arid the eighth
danmper (184), the sixth danper (186), and the seventh
d@lﬁﬁ?féﬂ Sé)lesaplaaf:@uvha@m gge, whildthe dsy dagipet @Slmq @urth damper

t he second danp 182) the third danper (183),
(F84pthe épé%@mpefi angthe sqventdjdgmpsr U Wﬁb@rﬁ placggn Eheélosed state.

f?é% h @E%%é‘o%%%%%&%ﬂﬁmm éﬁ%)cdr%‘wé i3 e g g B30 from the
fish El%tfopioﬁe@b% Fask Passet aurtaay e e o eﬁ'ﬁ%sﬁfl}sggf fﬁ? Ph firt aic
o BB E BT B SRR B0l A SRt e%g)s&gnd
biﬁ@ﬁf’tu%?%‘%eﬁ%ﬁ@grfai Bt %%%g%ci?gn gfb%) ot {Sﬁ 'fﬂ%é; eﬂgl-aha'hﬁethe rest of the
o Rk PG U S8 o 081104 AR EPSRY 13 s
tHrbigH th@ hEatRRSIBAGE WRYhehd &), IR Y iRFoSthe fitdl 8irpRas@BEwa ay ?166) enters

adsor pti on heat ~exchanger chanber (162), is hum

therﬁﬁﬂ'@ls&ﬁ»ﬁ@ﬂ Heatflsimpér HAnBEA{168) ehadaeidifid in the! fi¥¥¥adsorption
out to e second air heat exchanger chanber (164),

hedtdxétmngeny B}, €dwis pudtd the sécondair henn dxblarger ianiteo (164Y, and is
openi ng (155) by way of the first fan (191). [0275]

s\pplied énto theerooimafingin tien@rspblotvoof openmp (A55) KyRMy dof theirst fan (191).
into the casing (150) from 10 the second suction

[@6€hi & the Sther handaene patt b ropasain@RA L drmwogitotthecassgdd§0) from the
air heat exchanger (12) in the second air heat

sespdh anjion oppring ég 52) issepolesirhy passagh éhroggllpmeuse@mdmmheat prechanger
roomfromthe first blowout opening (155) by way

(k2) dn thesgeondzpir heabaychager chambari(164) an mthen ﬁ@m@éﬂnt@ﬁhe room

SPEHBE AL BT PR (i 'pz?%v%y%ﬁge&%ét‘ B0 Onebnaer hand,the

ﬁgfg Ea ?e/eﬁ "«ﬂ? @%5 dl(ﬂgﬁg ibfasthe fasing { Ea@otﬁs? r{gwaq'ﬁlré'a?n openmg (154)
P%éé%{qﬁgb e B S 12%%}8?@%@?) 584 S ane A prrpegvay (167),
R 3o SN SNOR st £ 0 Bl o seond
R Sl 1, A ek s
antPR tRESSGRIE oM BuliBE s from the second blowout opening (156) by way of the
second fan (192).

[0270] As described above, a stream of outside air (OA) which has passed through the
first air heat exchanger (11) is expelled to the outdoors as exhaust air (EA), while a stream
of room air (RA) which has passed through the second air heat exchanger (12) returns into
the room as supply air (SA). In addition, in the heat exchange element (50), outside air
(OA) as first air is cooled by room air (RA) as second air, while room air (RA) is heated by

outside air (OA). And the outside air (OA) cooled in the heat exchange element (50) is
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20 first air heat exchanger (11) is expelled to the

out doors as exhaust air (EA),88hile a stream of room

air (RA) which has passed through the second air heat
exchanger (12) returns into the roomas supply air

(SA). In addition, in the heat exchange el enent (50),
outside air (OA) as second air is heated by roomair
d¢trmidifediwhestit @ipassingihrerghcsberfisst adsoRtion leatexshangepyl3) and is
outside air (OA). And the outside air (OA) heated in
thensupplied te thstrgntie  &rethe pther band, the memiainif fheatedjn die heat

it is passi n(g t hrough the second adsorption heat
exshangmejementy 9) r&a@neir@es 'thﬁéﬁs%‘éﬁm wheg lttlé pﬁ%@&ta{ﬂ%h@? second

sS5eEn %Lg etigiger (O pogBes plbbFote SuidiBadsor bent
[@iﬂa g}t?le g«%%%g ﬁgeqagglgﬁcﬂoog E@gg}tlhrggtt[{rgcaegﬁgé g’lﬂcd 05 ugg mainly in

i rst |nd

tkﬁ:?fbrétéasdé?wbo? Ee%g%flbe}nﬁgro(l %vr ?lt)c; ﬁcﬂdotr ﬁ%ns %E% %?gcesgjl?@ s performed
oy ST ) S B L o

e R
tlﬁﬁ%ﬁ 1348 M HobRN whildoné ﬁﬁh BNERMm il @Aﬁfﬂ GobRd 511415‘1??3 passage

supplied to the room while one par roomair
tnrﬁuglﬁﬂé e€tonB |aﬁ|lﬁéatbe\)kcﬁﬁ?%ﬂaﬂ) ahdFedit@l B irlth the06@Nd This makes it
heat exchanger (12) and returns into the room This
poRidstd éfficieas s phiviletroomfcbblingmid dehprmdifidetionoom heat i ng
and hum dification. [0278] Next, in the second
(@72} at | By alttinatesepaition @if theHerat opexativaragd the se2dndoptration in the
first adsorption heat exchanger (13) operate as
vwey ddemibed showehitlbecdrhes fassible taicontimmatisly petfamy érdoon hitent heat load
(11) and the second adsorption heat exchanger (14)
prsisessingewhide mpu@@ﬂsop@fonmngadm indeer, sengiblediegblead peoepising.
182), the third da £183) the fifth danper (185),

ttﬂh‘é tigleg it the infdoep gaboask lacrgnses.cihie Himernis e'ﬁwhlch
st at e, V\/nlletheflrst darrper (181 the fourth da
syHehing betigen thedisipRepiion arg 8y, Ses eRFERtOB B ade.ds Pc
(187) are placed in the closed state. [0279] In this
state, one part of outside air (OA) drawn into the

HEA G AR CREIY oRRR ARG S anter (20 1
[%"Ekf o Blife fe et SCHIRARca BRI ARG i BRde, 3] chepation of

_ ﬂ%gl%ég)sﬁe re %.(raﬁ;] %ﬁﬁgﬁ geﬁﬂ?je air ?@&} a@l‘nﬁ@ﬁr In the
ﬁks?&%x%@@n Qﬁegéc@&hc{ AP H%]at eﬁ&[ﬁhé&&f{l%ﬂ&{ﬁ%g g&té’f‘g Qd at

passes roug enent

ek dHaKSeri(14)Qpehfte §d dotilleefs, RARS ARSRYaif ﬂ&@kxclﬁﬁé&r@l) and the first

adsorption heat exchanger (13) operate as evaporators. In addition, the first damper (181),
the fourth damper (184), the sixth damper (186), and the seventh damper (187) are placed
in the open state, while the second damper (182), the third damper (183), the fifth damper
(185), and the eighth damper (188) are placed in the closed state.

[0274] In this state, one part of outside air (OA) drawn into the casing (150) from the

first suction opening (151) passes through the first air heat exchanger (11) in the first air
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20 the first adsorption heat exchanger chanmber (161),

is humdified in the first ad8®rption heat exchanger

(13), flows out to the second air heat exchanger

chanber (164), and is supplied into the roomfromthe

first bl owout opening (155) by way of the first fan

(191). [0280] On the other hand, one part of roomair
h¢aaxclingowrchiambor €168) araksis tlagn(expeljeditodha outdoors &wonithe second
suction opening (152) is heated b assage through t he
Dl dpeing (S8) gy ahfescoas o 92) ORdcseborfung; e rest of the
heat exchanger chanber (164) and is then supplied into

otsisleragdfr Hio fher@ﬁmm &O%B@ﬁhlﬁa syetign)opping41S3) passes
gpugtifge f#%%ff-‘%al{la%%e &r (& Sattsinials @2@3&@8%@3@% fig, enters
ke b T S R T S A e AR

PRRRRAA ichRaer sﬁﬂeﬁf%%% o WS REROA nl R0 Rbb g hamber (164),
RS PpGIRR ) 18 BOM e B bpéhling [158YBy A, drhe first fan

fshz_n expell ed to the outdoors fromthe second bl owout
opéni ng (156) by way of the second fan (192). 5

[cﬁﬁ/% 1] O3 thesmes Red, SRPLEs ofFoshlaBaR A drdkh ﬁité’ﬁneada‘émg (150) from
whi ch has passed through the first air

t}%élstaﬂmbmﬁrila eniifg @5RFHshested By phRagd &h@gwm aliikat

air (EA), while a stream of roomair (RA) which has
epdrfgd (12yiaulihsdcbrd sieaed @xéctangfrahhmbucilédpatd i6 Hidh supplied into
returns into the roomas supply air (SA). In

theddomi feom thenfitstieloveat opeximzab§%) ol wapof thé 5igg: faro(193).deOn the other
air (QA) as second air is heated by roomair (RA) as

hénd, gte rabtrof thvhidos: aip Rk hdrawh Ritp thescasory (@80)oyort Gheofousthduction
air (OA). And the outside air (OA) heated in the heat
opseingiigd) paseercthrougB dhe heat exnlangs ¢lement(A®p flows fingo the second air
passing through the first adsorption heat exchanger
ppsgagewayd16D), Plhtéliﬁt %ﬂfﬁpwsemtm hepteexcbinger ehpmbes (Ml egives
hand, the roomair cool ed jn the heat exchange

MOiERE P tf{esfyft @SQ@QWBF@FEFI@“%T Ak ﬂ&a@?&ﬂlbtam@le \ﬂ’i%ﬁ"‘l heat

t.ion _he

cifehiy 3 fInp ?égiﬂ A getbﬁﬁ%%gﬂ%ﬁw HoRtgoR R &gk thasgrand blowout
B RabBaRSERR BRI 0 (17 Lot e

(PR 0 2 BehAhe RS B AP bl Col AR RSt oven e
ﬁPs‘% %ﬁ e:%@;:&@ﬂ&%er fnlg s; ex§gl1 41%%@6‘(%% ggé)gheaﬁ%th mdf’ﬁﬂe a stream
of H %‘f al?g?ﬁ Phichal E%e%ﬁ@Qﬁé sdcbiid aﬁ‘ Patl eicﬁeﬂ%@r {,I&L eturns into

sup the ro one part O roomaltr
tHeSob@ak 8dppTRu (BARY P3JAARS, inthOHEN exchange element (50), outside air

(OA) as second air is heated by room air (RA) as first air, while room air (RA) is cooled by
outside air (OA). And the outside air (OA) heated in the heat exchange element (50) is
humidified when it is passing through the second adsorption heat exchanger (14) and is
then supplied to the room. On the other hand, the room air (RA) cooled in the heat
exchange element (50) gives moisture to the adsorbent when it is passing through the first

adsorption heat exchanger (13) and is then expelled to the outdoors.
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20 the second air heat exchanger (12) and returns into

the room This nmakes it possi®be to efficiently

provi de room heating and hum dification. In addition,

anot her part of the room air (RA) gives noisture to

the adsorbent when it is passing through the second
adsorption heat exchanger (14). [0283] By alternate

[0253%t i t Inothe @irsttoperafion,dhdawp datentihoat panckssing 1sparfomoed mainly in the
operation in the 25 way described above, it becones

s¢pond addoeptian heahexchemgss (14) pwhileindppmagosiblel heaeprocessiag is performed
| pad_ processing while continuously perform ng also | .
maifdlp &} the épmnmaergtrﬁeh@mﬂl@wr 6120 c e 3@ sy uppprEpast O qytside air (OA) is

iR St apy Bpserds thiigh dhe secpRbadoRtion beet SHtuist () and is
R8PS0 B0 SBURETE RYLALTEoR His CoBEH st latly by gassae
ettt PRSRI Al e ARRAIRE 2 hrid el 10§ i thom,  This makes i
pERRAL R finbitnf el dm AT S1d RS ARb AT " evanpL B
[428$5] ok g‘g‘thlfa Eni:cro'ilﬁ %EE%PW@H@S% air hOf egﬁ-'f'at&i%iérp(tlhp&d the first

as” been ma ter t’he” apparatus o

alldhRreat $RRakder Eﬁ) GBeraleasicBHAeiER! wRAISCTHR T8 2% Kehlexchanger
12,7 13, 14) and the” single heat exchange el ement (50)

(A1) Bndd HeSsBEbridhdsbptiSh REdt @x SRREEY14) EPMRME bis c¥dpBratdrs. In addition,
condi tioning apparatus (10) may be in the formof a

tHeaRedRl damipep €1823, thé thinkl daadpRel (183), fh@fiftk dahBer3d 85), @28 fle eighth
The air conditioning apparatus (10) of Figure 35 is

damper (W88)aire placaliindhe bpemndtite, whildthe finet dampen@8d), thendfourth damper
(120), wherein these units (110, 120) are fluidly

(18dhtbe simth dangpe (186), dmyd tbersavantbrdamiper (18Aparempdeced in the closed state.
di agranmatically shown) to formthe refrigerant

[@7P¢ ui t In thizGyate, Tine pouitod ovtsidgin (QADDIwWM tnie te qakingdlHP) from the
the first air heat exchanger (11), the first 15 ]

fiss sentioni opaning 41519 pessen feoughitby first is healcrpbangge G pin By first air
heat exchanger (114‘)%), and the heat. exchange el enent

heas gxchanger hamber (163) and 13 shpp wieeileésmﬁlpf‘ew@dgprﬁ frenstie sppnd

b i};\{pplgg]sgnéqgex%?fl 3? \%Elg gg; ) .SQF&\@nf%\M(’l@ghe gBh]%%/i ¥ erz%%g, fhe rest of the
ofis s O it o b gt ERut iR itsion dering (153) passes
Qe by A hbla® il (5. s RARE Brt ERQALIE N ay (189), enters

the first adsorption heat exchanger chamber (161), is humidified in the first adsorption heat

exchanger (13), flows out to the second air heat exchanger chamber (164), and is supplied
into the room from the first blowout opening (155) by way of the first fan (191).

[0280] On the other hand, one part of room air (RA) drawn into the casing (150) from the
second suction opening (152) is heated by passage through the second air heat exchanger
(12) in the second air heat exchanger chamber (164) and is then supplied into the room
from the first blowout opening (155) by way of the first fan (191). On the other hand, the
rest of the room air (RA) drawn into the casing (150) fromn the fourth suction opening (154)

passes through the heat exchange element (50), flows into the second air passageway (167},
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terns of an exanple of incorporating the heat exchange

el ement (50) into the apparat@t of the fourth to

si xth enbodi nents. Alternatively, the heat exchange

el ement (50) may be incorporated into the apparatus

of the first to third and seventh to twelfth

enbodi nents. [0288] Furthernore, the heat exchange
catersithnsecoad pdsosptivmthent exchangzer chambye (EG2)) givesanoisise to the second
exchanger. The heat exchange el ement (50) nmaybe a

adserptionteat exchanesn G, flows entde thedirst ainkens gxhangershamber (163),
heat exchanger capabl e of effect ingigqlnot only sensi

| e
apdistthenexnpgHesbto the pyldesrsdiom thesgeondtlowont opgaing (LM Py way of the

air hut also | atent heat exchange between the first
S%"Fd?aé’rﬂsg)ne second air. Consequently, if the humdity

(] bRy HARCE ol B B B P oo 9B
L T o
of A®m %F M%Jch%% EQ%EF]&’HQJIS@% thd aé&?ﬂ& air%@ét%xﬁﬂé&x%g{ {11;2) returns into

possi nnanc e conditiontng appa
eSOl BTy TSRy S B ARy bt exciinBBehichltSo outside i

(OAThHidc¥nPhir HEARY b3 rbom Y RAYE firft ai®hile Edm 8ir(RIAY is cooled by
given to the second™air by the total heat exchanger.

ofgidendi (O)y . AMARe biR6ids ez QO ) Akdited tn the PRAL eXChdngt @lénat (50) is
room during the humdification operating node, this
homidified twh@awh 34 pdseing threngtome €irsthdsaprion hean dxdhianger(§3) and is then

apparatus (10) in humdification capability. 10
sEPURT EdE o drivBODhMENGthE O8] thasomh @nr(RiA) cholgdiethed@at exchange
and 37, an air conditioning apparatus (10) according
clement (50) givesmofstwr o theradsarberit wites ipis essing throughtthosecond
identical in refrigerant ci rcuitg%/ with the third
adaorminrheat cxchangsr (14) ghg is thereexistled tqpthe entdeprs; t s
specific configuration is omtted. In addition, this |
[Q;\%ahr at Insthe seqopd pperation, indsyor datent heatayrpeessing isperfopped mainly in
15.[10290] The air conditioning, appar at 10) of the,
thefirpt A PPHOB e amehameer (1), Gehae indoor sensihle l(a%?éprocessmg is performed
rqcessi ng el.egent (6 ca l e.of performn atent . .
gy TS SeRagR f hopt é’%?g%'zﬁ%f n L9 purh g, ?%ﬁg?éﬁwt%ﬂe air (OA) s
air...The | atent heat, progcessin | enen 60).1is :
nfpiajicd ainy B et seB T A Paba iR o b utreet T3 and i then
iLiopned s 210 ext ver .St ri byt
BRHERE oS, ik B E P S5 Y Shed Rty passage througn
I a .
eR3ROGHRAN DNl Bk EFAEA Al bl P, R sk possible o
R nt1§Hr f hiflidi ds i héth fth
edi str ?@u@%ﬁgasé%gg%\ééa %@Péﬁ%ﬁo?h eﬁgﬁg@% ?rl](gl ?rtpainso ¢ roort
aR PRAY bRRE Fhoisture to the adsorbent when it is passing through the second adsorption
heat exchanger (14).
[0283] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing.
Also at this time, switching between the first operation and the second operation is made at

time intervals depending on the indoor latent heat load.
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downstream of the adsorption heat exchangers (13, 14)

in the regeneration air distr8@buti on passageway.

[ 0291] The adsorptive rotor (60) is made up of a

perforated substrate shaped like a 25 circular plate,

such as a honeyconb structure, and an adsor bent

supported on the substrate. The adsorptive rotor (60)

[0284¢ apabAgjust deseribast, thepyesent inventimtis hpplicapledn dwsdineprigytioning

adsor pti on/ desorption of noisture with the adsorbent.

amrath%(l&m sbhiseain vensiation fan type. alilse ipthisease.dt rpossble, to obtain the
same material as the adsorbent used in the

S%m% %ﬂf‘ﬁﬁ‘% Bat epch of the aferesard gybediments pravifes,py pe

enpl oyed. [0292] In the present enbodi nent, a stream

of adsorption air which passes through t he adsorptive

Vs\i{l&ﬁéﬁ%%&l A5of the “adsrption heat exchangers
[(él%é; e14) ttﬁhgl e%{liémgcgmggﬁtfl %gﬁ?&{ IOH%EB%J ﬂq'gc'le]?terms of the
ar§tQO 5t @k ntéﬁtgg% hie&h AP Rar %%QH%QQF (1 gg e1"3 ‘iﬁ) and the

e adsorp exc angers

sﬁgfehlegﬂ'@)ﬂcﬁ&ée@elﬁé}ﬁ l(S(QQJ.re ﬁ(ﬂﬁ&@fd AL sfsi"igféeca%g d%%gelt ﬁﬁ‘: air

at1 ng operating nod e conparl bet ween

c@&ﬁﬁ’&ﬁﬁ aaatﬁs ﬁ'ﬂ?nfa?%%”ﬂh%tfbﬂﬁ ofh Eeﬁa?até hﬁ)e%@ $MisBbiedn Figure
r ot or shows thaf the former | ower

3§_enperat ure but higher in relati ve hum di ty vvh| l e the

latter is higher in 10 tenperature but |ower in

[0286Rt | veThwalt corditiontignagatat (10) of FiguedSds piade np af an batdoor unit

dehum dified while the regeneration air is noistened.

(110283 arl indbeachiofl20) whgresn theseumisd 3 b0, 120)&re fld dly conreeted

| atent heat processing element (60) may be nade up of

tagathentiy an pitervait dine ot diagtanmaticaly shewn)oiforn dieewfiigerant circuit

and a second adsorptive elenent), wherein the

(st Thoortdoer yad d@dwagessherainthe fiest irdreati axehanigen (149, the first

refr| gerant flowin the refrigerant circuit are
egbexchangcakl Yl seqond a 3&9%9%1!?% eresihanggr §14)nand the heat

e@ﬁﬁéﬁ el () TS 1548 Uit A20) rﬁ?ﬁ%'siliete@ﬂgseg%gte%air heat
g‘h’g*‘”gﬁr}f(bﬁs- R M crmloSie Sk B gonn BEmiEh i is RBTOE to perform the
SO P s SHBRT POk TeieronrE oL gtin 3 s igh 38 0B G Fame fects

d%gg 4 ve el enent are carried out 20 alternately.
m% 4? 'n addition, it nmay be arranged such that each

[(5587] he t]%’adﬁﬂﬁ)ﬂ,r fﬁtt.hé[ ﬁliﬁée%ﬁ?%ﬁodiﬁlent, the description has been made in

terms of an example of incorporating the heat exchange element (50) into the apparatus of
the fourth to sixth embodiments.  Alternatively, the heat exchange element (50) may be
incorporated into the apparatus of the first to third and seventh to twelfth embodiments.
[0288] Furthermore, the heat exchange element (50) is not limited to a sensible heat
exchanger. The heat exchange element (50) may be a total heat exchanger. A total heat
exchanger is a heat exchanger capable of effecting not only sensible heat exchange
between the first air and the second air but also latent heat exchange between the first air

and the second air. Consequently, if the humidity of first air is higher than the humidity
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made up of an adsorptive cooling elenent which is
provided with a cooling passa88way for the flow of
cooling air which absorbs heat of absorption at the

time of npisture adsorption. 25 RUNNI NG OPERATI ON

[0295] In the follow ng, the running operation of the
air conditioning apparatus (10) is described. Since

of begond el robistued mi the fizst miriinahshbed éftoithesegond air by ghe tofad heat
the same as in the third enbodinent, the flow of air
ekehanggrn| Yoeerdinglyh sdhen dhecfirsbar iscapplisddntorthekrane Hrngthen
OPERATI NG MODE [ 0296] During the coqling and . .
dglaypadifiatipn gperaiingomeds this alq?fe% pogsihle foenhapes thealgpogditioning

Fi gure A), .and second operation aof FEigure 36(B .
o () G eI SRR RIS 1D SGRORE ey OF fistair s
operatian, the.first air. heat exchanger (11). an he .
nydhet i, itk of rsafd Bk G S RG gl Sy BRfo heSecond air by
con rs...while,th econ 0 ' e :
IR AR eRenatBl o s S B HnB R SRl Ay B3 bp R oom

. S ; i ent: t: i i .
PG T iinoplth SRR LS B mIR i AR Mllaict te air

- . - cessing is

célqe(ﬁl%r}ﬁﬁr%gﬁ Il?dﬁéttﬂﬂg%g é%@%,ﬁgﬂaﬁﬂgg@aggg \anger (12). In
ot her 10 words, one part of roomair (RA) (adsorption
air) is dehumdified (latent heat-processed) by
FOURIRENTHGSMBODIMENY t he adsor bent when passing
t hrough the second adsorption heat exchanger (14) and
[02890Ir s ARtleowhi Figomes 36ahd37,a aixt dvdditivaidg dppaaas! (20) according
(sensi bl e heat- processed) when passing through the
te 2 fmmcterth rentvedimen ofithegeeseqtlipyerdiod is slenticad in refiogarhe circuitry with
room This makes it possible to efficiently provide
theatbird eoblodimaengn dA csindingzly; thee dascription 06it§ greogic donfighration is
first adsorption heat exchanger (1?;_), by the passage
ogfittedhe Inpdditionghis apparatuf és inghefoamrof GRAJr qxhawss fay &pe.on
ai r% t her et hr ough, the adsorbent is regenerated. On
[9398] ot hEhe #inpendiioningapnarates AP) of thafourteepdiryehodifaent includes a
with the refrigerant V\heagwgiassi n%th,ro h the first
lagent heatnrocsssing Rigatent (60) capagle; of peffermipg Jaentdgat Ryoggssing of

SfRRERIOR S SRR e 1F (o365 PTaSFSOPE FETFTA G0) fmade up of
» o ahlR AR v ot (60 iy dF nosiighet ¥F aft idovef a distibution
AT LSRN .
T AT
tHRURROpEbn h? dﬁs?ﬁ?dtﬁ;ﬂ'ﬁass@@e&ﬁ}?wﬁﬂ@@ﬁ eaHiflr Hah& it is positioned

regeneration
downstream of the adsorption heat exchangers (13, 14) in the regeneration air distribution

passageway.
[0291] The adsorptive rotor (60) is made up of a perforated substrate shaped like a
circular plate, such as a honeycomb structure, and an adsorbent supported on the substrate.
The adsorptive rotor (60) is capable of performing air latent heat processing by

adsorption/desorption of moisture with the adsorbent. As the adsorbent used in the

adsorptive rotor (50), the same material as the adsorbent used in the adsorption heat
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twi ce perforns adsorbent regeneration in the first
adsorption heat exchanger (1394and in 25 the

adsorptive rotor (60) and is then expelled to outside

the room [0300] On the other hand, in the second
operation, the first air heat exchanger (11) and the
second adsorption heat exchanger (14) operate as
exabangars €i3s 14)whay be emplayed.st  adsor ption heat exchanger

(13} and the second air heat exchan er (12) oggrate as
[@82] evaplarthe megentmodmmb@rsmeamaﬂa spspiohRip waich) nagses shrough
carried out in the first adsorption heat exchanger
thepdyorpiig Toton (§Bbisr2 sesmiobreom e (R pres n@gsm& théav&h g of the

a;mgo% %Réexz oo L oS SXRRANGEL L2l O RS ses

e hitcRell @2@935%&% Ssed%}[a@i‘i“ﬂ%‘fisfﬁ#%ﬁéﬁﬂifﬁ‘égh

8f ﬂ&%%? e B RS  Hhedith %ﬁ@:@@&g é oot
ﬁ&@*%nf@% FaREdliB naRag. @%&Flﬁ B4R DB AERRA cn

ad? gﬁg)n' dir ﬁ%ﬁ?géﬂef‘mfoﬁ affih 1t ﬁf&&‘ @9) sﬂmmﬁé fd’i‘ﬁmr is

cation. [0301 e second adsor ption

1dWatin XgRARGRbut ﬂn@ler 1ﬁ)fel"ah@e ﬂﬁﬁﬂﬁ? Wil tﬁé]ﬁtt@lt ReighRa i

10 of the roomair regene ion air)
tenkiRERERAY E:hverﬁxhﬁalaﬁﬁ%thﬁﬂﬁy | ToneefRet A tdadsErptiohair is
ot her hand, the outside air (OA) exchanges heat with
déﬁiﬁmdﬁ’feﬁlv@ﬁfe&hé repesdrap@sst Bonsikenedyh the first air
heat exchanger (11) and is then expelled to the
[@98Hoor sInstsadcafuesinsg sueh fan @Eptive 1080 2he Griertt fheatqirbeassing element
hand, in the adsorptive rotor (60), adsorption air of
(60<)maytl:@rrpsieatpnfetwandschpghe elements Gafirsy adsdiptiveiedement and a second
dehum dified, while regeneration air of high 15
aqdsorpveslamentl riehereimthelisi butionnassage vy pEainand tiediteetion of
Consequent|y, the adsorption air is two-stage
refEgRiAR guthp ﬁefflgéraab@wgtaw@ans%so tbemn QpsEption ip feiich

RS R OO TR 1§ GAOrks I Be S ARG Cleignt and, at the same time,
the Eq?@r tér%ﬂv?%l%mwg 2%@ %rraf aibgfrséq%%%%nﬁ%r AT pRsEytion in which
t h t d h
s i Borolibe olsen G HsBbalE b Hoinety b B b e e
he. f

mg)gsgl?r% tultl %(ESQ’FPQIO LiEis ahgo%c)tecﬂg? &g%%c%rﬂg %@%orb{f eggxglgl#g%‘e carried out

gl eto contl nuousl y performindoor | atent heat
MFO&% processi ng while contlnuously perform ng al so

OZ@%EO r ﬁleiaﬁitmnegiﬁ?dyti diring Qﬁ:ﬁ%ﬁdt Rech ¥ RO v a&é&hﬁwe elements is

as the in eat ['oad I ncreases,
rdall&8p bPheaddbptivalcodlhEdlement which is provided with a cooling passageway for

the flow of cooling air which absorbs heat of absorption at the time of moisture adsorption.

RUNNING OPERATION
[0295] In the following, the running operation of the air conditioning apparatus (10)
is described.  Since the flow of refrigerant in the refrigerant circuit is the same as in the

third embodiment, the flow of air is mainly described here.
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swi tching between the first operation and the second
operation is nmade, is reduced9 25 Consequently, when
the indoor latent heat load is large, the frequency of
switching is increased to thereby increase the anount
of dehum dification for enhancing roomconfort. On
the other hand, when the indoor latent heat load is
small, the frequency of switching is decreased to
t her eby reduce the amount of dehumidification for
/B@PEAEHQW@NI%%OPERATH@MQ@EMM DI FI CATI ON
OPERATI NG MODE [ 0304] During_ the, heating
(9298 di f Pugng i ?@QBP&W%@?}WHH@ﬁ%tm %efat@sév%éq, firgifoperation of

Figole 3643 P 56400 oPERG BF ggﬁg&{@% B crigh ol d?éeLy.

[@g’?i ﬁg ! oﬁl[fgg Fg‘s(t %g%%ﬁ%fﬁeeﬁg ¢ 8%1),% %(%E%&éiﬁ%ﬂéﬁﬁg ﬁtrst %dsorption
i 3 ERREET 1) P Be b Foldchits SR O b AR Yhanger
ﬂg%ﬂgrt ts%r:?:‘nd ﬂ]g?]at E%%ﬁ%% ( 0?31' t@gsaévr?g&‘&ﬁﬁ? Si R8d irfloor latent

rrie € seco I on at exchange

hé&i‘t oceé‘@ﬁ%ﬁ» pel‘fﬁgﬂ&f inthe §échh& a&f tldﬁr&ﬁﬁéﬁzh&%e& §14), whllc indoor

rre € secona ailr at exchanger

sé‘rQlHl’é h&t pYresisng i@;b%ﬁ@ﬁﬁéd iAfthd RROAPAIE héd%)(changer (12). In other
(regeneratl on air) is humdified (latent hea

Wi dks 88684 oPoRdEiP(RRN(adsrpRsitdintis aehuikiaifieddEsénd Yeat-processed)
t hrough the second adsorption heat exchanger (14) and

by eidistin® adedrptibin By teasorblitl vehenasghdthiroyphrthe scohé ati®aption heat
(sensi bl e heat- processed) when passing through the

esehanget (d) andeeturresintocthe evonf Whjle drechthertpartiis coaled(seheble heat-
room This makes it possible to efficiently provide

prasessefieshénppssing thronghdihe isecanid air heatexcbawst (12) andé ecturns into the
first _adsorption heat exchanger (13), by the passage

repm.t hEhig mmakes i apssible to effieiendp proxide remcoehag @mcbdﬂwmldlﬁcatlon
alr} t her et hrough, the adsorbent is given noisture.

[§298] ot Hethe fiast@dsarpdorbhras pxrhanger (1DAPY Bredrasege of Fbéa%ther part of
o 5 GRS KBt St e
Oﬂ’ﬁﬁg o e hisidey ha”f@%?%ﬁéchﬁw% et Oﬂeg@éﬁ@ £ P Bessing through
R Pk~ Res (g sn SSpa g [k e g i (84,
[@gg glqgg %eacgtb% g glg féﬁi, %c%smg)ﬁ%g g#ltf’f fgﬂs a gﬁlg 1on a1r of low
tiﬁ&@r&g{ aggél:}%} LIteghﬁw gg{i’ﬁcﬂé} 1}35 ﬁgﬁlﬁﬁl‘aff Jiiag'gmléf%ehé}aﬁﬁ? air of high
YLy B, €Sy e spon
tW 6\ 8ta g€ SRLIHMRA 1R HRY ads S PivaRior (805 AR 1§1'tﬁ§§ee§ﬁ’c¥ Qddahitﬁﬁ heat
exchanger (14), and is then supplied to the room. On the other hand, the regeneration air
twice performs adsorbent regeneration in the first adsorption heat exchanger (13) and in
the adsorptive rotor (60) and is then expelled to outside the room.
[0300] On the other hand, in the second operation, the first air heat exchanger (11)

and the second adsorption heat exchanger (14) operate as condensers, while the first

adsorption heat exchanger (13) and the second air heat exchanger (12) operate as
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25 heat exchanger (13) and is then expelled to outside

the room [0308] On the other9®and, in the second

operation, the second air heat exchanger (12) and the
first adsorption heat exchanger (13) operate as

condensers, while the second adsorption heat

exchanger (14) and the first air heat exchanger (11)
evaporatom. adndymgdoerdatensheapgrocgnsing is patvied ontindhe firseadsorption heat
processing is carried out in the first adsorption heat |
exshahgerd &3), whidy indogh pansiblearsb prosessisigs earried vubinghe segong air heat
is carried qut in the second air heat exchanger (12).
ex¢hapegidl 2o A gthep erdsapne ptt ofgepmay (RAQpdsorption air) 18

O R R =T
o s b SR B LA B e
o A RO B RED hfson ares
SRR b St g o

' : 14),
r%?‘ﬁg{)&%iﬁdtag?ﬁﬂn eﬁr og?he;i E ( )RA) _ {agsgr B??gﬁg:i ?) tne
(63081 et hirPME Recon Ad e pRSPRRE eic‘haﬁ’%éé%ﬁ)[@jf fHleWaSsaghdf 4 other part

t he” ot her hand, the outside ai exchanges "heat

ofHeRodh i (RIA)i(EpeRdThtioMAlr) (RESHdIEh, theadstiberit ierehbtidrited. On the
air heat exchanger (11) and is then expelled to the

othigt Haal, theasmitdddd@ir (DA pexchafgedheat] with the réfigeiaat whlepassing through
hand, in the adsorptive rotor (60), regeneration air

theef firei gjhheat exghangér(lD andds thewerpdlliet ity thelvmbdodir 3s exdbaust air (EA).
hum di fied, while adsorption air of |ow 15 tenperature

[@392] hi ghOn ¢heaetherchandnindhe gdsoeptiore metod (6i0),i addorption air of low
Consequently, the regeneration air is two o )

tesmpegauteard dilgh wiptiva humidity is dehwraidifiadh whie reggneration air of high
exchanger (13) and in the adsorptive rotor (60) and . .

tGraperugy @Qéwr@lan%httm@ﬁy sohumidifiedn e Gonprajuentiy die adserption air is
adsor pt.i.on 3{fr§dtWi ce ., under goes noi sture ﬁbso tion.in

tyorstaga defipridifiedrin thsradsermfivarnion (40} and indboHert adromtnm hsat
CRRET BB 0 1f S SPPIBPLAP usRGe (IADE Pl s} tiéfgBeneration aie
sk fi)%sf@%%raifa{a%”,tar?é’e { Eag@ﬁié e S Bhodhioh ﬁf%tmﬁ_%l@a%l%r (14) and in
AR Aol BFRI Bheh i syl ASBERAP. e | o
(87 B B kST b 3 1B con i

wa§ delgibell 6V, [1deEithed15RLibled8 Lontinuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing.

Also at this time, as the indoor latent heat load increases, the time interval, at which
switching between the first operation and the second operation is made, is reduced.
Consequently, when the indoor latent heat load is large, the frequency of switching is
increased to thereby increase the amount of dehumidification for enhancing room comfort.
On the other hand, when the indoor latent heat load is small, the frequency of switching is

decreased to thereby reduce the amount of dehumidification for enhancing energy-savings.
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25 EFFECTS OF THE FOURTEENTH EMBODI MENT [ 0312] In
accordance with the fourteent®7enbodi nent, during the
cool ing and dehum dification operating node,
adsorption air (roomair (RA)) is two stage 99

dehum dified in the adsorptive rotor (60) and in the
adsor pti on heat exchanger (13, 14), thereby enhancing
the apparatus in dehum dification capability. In

addi ti on, duriqg the heating and hum dification

HE# NG/ HYMBHEIC AEKEN él%&ﬂi%é& MQBPBom air (RA)) is
two_stage- humdified in the adsorption heat exchanger,
[Q304] 14)Duriug the heptinganddrumifification epergtgg)mode, afisptppration of
enhancing the apparatus in_hum dification capapility.
Frayse 31(A) and adpqangroperaiion pf Bigure HH(BY pre capped it ﬁBemateYY-

ﬂ_ﬁf?ig ' opBr i F’a%rat?%éﬂ]egéeﬁﬂdﬂig #%?%@ﬂgﬁ%%%&hg EECO*“*
alonn et ehenser LER) nes R S BhAE P iy ipgpribn Beat
oA R SPER B O OO LRSS o

ls{g%if nag g‘r cegﬂﬁ%isbc!aﬁiédoo& 'ir??fﬂe@@cc%g%ﬁgénxjgﬂ%hg&t EfcHinger (14), while

ance between room confort an rgy-savi ngs:.

iffdbBER nEMRARI M s lr33d ik @ ohGE FhOselcOnd ME hERRERNGEr (12). In

enbodi ments, the present invention nmay be 15

ofRP{voEH4! &5k Fett AbbmVisr (RO Een&afioe Xid) 1B hemidaed (18feni et

foregoi ng enbodi nents enpl oys a configuration in

pidtesbd eadsbrienOregéderdtatwingassige titolghlthe 4stbndadsoppiton heat
or two adsorption heat exchangers (13, 14) are used.

ekihanger(14) dndreyrisantoahé rapu, evhikuhé othbapart srheated  semsibie heat-
air heat exchangers (11, 12) and three or nore

peodtessed) when preasing éhrotiginthe secopd 3jr hedi) exahanges €l2) afid r@0rns into the
sumup, in the present invention, it suffices if at =

rocsas t This enakesit pessittie hpefficiestlyrpriwidgroom heatingarbliynidéfication.
heat exchanger which supports on its surface an

[G396br beln the fiog pdjorpiien heappreghrngeri(B3)aby: thefnagiaga of the other part of
enpl oying the refrigerant circuit (20). of ,each of the

thej tpi &l forptionraip) thsspifiroushrige pdirbent ik given moisture. . On the

nbodi nent s, .t he cific configuration.of th :

oftigt ﬁ@rgenﬁmut%éq H6{QA] Stspangia h@ﬁgvgfpﬁleir?ﬁj@eram when passing through
confiquration of t ai.r. conditioning a ratus 25 .

st i et e LB s 2 rrpsibh i e kR R e fius air EA).

[6313)%] conf of l{ﬁea(t)&grrha%fd, igll%ﬁe Acﬂgpp%rve lfloqlo} (60), regeneration air of high

temperature and low relative humidity is humidified, while adsorption air of low

temperature and high relative humidity is dehumidified. Consequently, the regeneration

air is two-stage humidified in the adsorptive rotor {(60) and in the second adsorption heat

exchanger (14)) and is then supplied to the room. On the other hand, the adsorption air

twice undergoes moisture absorption in the adsorptive rotor (60) and in the first adsorption

heat exchanger (13) and is then expelled to outside the room.

[0308] On the other hand, in the second operation, the second air heat exchanger (12)

and the first adsorption heat exchanger (13) operate as condensers, while the second

adsorption heat exchanger (14) and the first air heat exchanger (11) operate as evaporators.
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(120) in the case of the separate type of each of the

first to sixth and fourteent h98enbodi nents and the
configuration of the casing (150) in the case of the
integral type of each of the seventh and thirteenth

enbodi nents) may be nodified if necessary. 100 [0317]
Furthernore, in each of the eighth to tenth
Asdpimdporeiatest keap pogessing ik earcied dut iartbe fivst adsmrpiondieatenchanger (13),

40), in both the hot water side and the cold water

iild éndooh sengibdohest pragessingais caxied antiertbe gerend airheafrexchanger (12).
di sposed on the upstreamside, while the air heat
Inpgibpmgwis soneprtt of rogmaird Ry ) {frgeraratinn aipds Bumikitipddatent heat-
side, .on the assunption that |atent heat processing 5
Praseedlely fsPient sﬁgwﬂ@é}h&qﬂmaém%%m&%dbg Sigyt agsorption heat

ai r heat

SRRt B b e
phiesBabAResr AR et PR srsebt R MR nercty iablapREffurms into the
o, EARPAE a8 SRS s
[(53%181. fiSthp @éco%ﬁggfdiﬁtg@{ hAP SR ".1‘22?%8{‘33’3% & of the other part

I nvention IS use alr condit paratus

oY"tHe‘%Boxﬁ%H%R@I)ghd’s,o&ﬁfcﬁx%m};&éiﬁﬂhghﬂhg Blsofat isl @h moisture. On

processi ng an i ndoor Sensi bl e "heat | oad processing.

tHe(therHatdi, e oMIHIE alrIOA) Ak MERgEsheal withihéiefrigerant when passing

condi tioni ng apparatus which is provided with cold and

thret gk SirstQirtedt éxch@iger (119 ahd Bvwhed expelied fntle botdovRtae exhaust air
and which includes in the cold and hot water circuit

(EAur heat exchangers for effecting heat exchange

between a cold and hot water and an airstream wherein
[@346] of t Oe tlicoethetimat], iaxXbhadsgmtive avter ((M)acgmerdtioniair of high
heat exchangers which mainly performair sensible
temeperatprecnd oW melativehurhidity ihlymidifiedh while adsomptingerisoflow

made up of adsorption heat exchangers which mainly .
teseperapre andrhighaelative humidiby is dekwnidifisgh t € onsequaatdy thraegeneration
supported on a surface_thereof, and the cold _and, hot

aifat B0 gegecinnidifisdon ithesfirshadsprntion dgatXRhangehHEldh and dnthe adsorptive
roit 6P e i FopliseiOupe ror. 1 fbeatbes TG Y aEiopic wice
uﬁ&%@éﬁghﬁ&%e TSO]%:{FEH ?&gg@ﬁ?gﬁ@kﬁi (ﬁ@t and i},lVi tlllel sefcfl)r?ciN adsorption
heat exchanger (14) and is then expelled to outside the room.

[0311] By alternate repetition of the first operation and the second operation in the
way described above, it becomes possible to continuously perform indoor latent heat load
processing while continuously performing also indoor sensible heat load processing.

Also at this time, the first and second operations are switched at time intervals depending

on the indoor latent heat load.

EFFECTS OF THE FOURTEENTH EMBODIMENT
[0312] In accordance with the fourteenth embodiment, during the cooling and

dehumidification operating mode, adsorption air (room air (RA)) is two stage-
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mechani smfor swtching a flowng direction of cold
and hot water so that hot wat®® will flow into one of
the two air heat exchangers and cold water will flow
into the other. 2. The air conditioning apparatus of
claim1, wherein said air conditioning apparatus is
provided with a control unit which switches the flow
delfurngidifitdzin thehastsoptitve roton(60h endiol the adsgriion heat exchanger (13, 14),
circuit and the distribution of air to _thereby . .
theseltyombancing thempparatus én delnwrdificationeapabilisn iln adgitien, during the
whi | e cool i_&%ican adsorpbent jn an adsorption heat .
heatingang dumidibeaiqn @peraing made; meeRsIalqn %Mfﬁ@m@ffr@wﬁ is two stage-
t he adsorpti on heat, exchanger_j g . adsorbed t he
g et sa@sowjonah%? T (1, ié&%ﬂ Ef‘e?fg%ﬂﬁweirﬂtor (60),
whi.ch, ., while heati .an adsporbent in..an adsorption
threchy crhancing, ,aPWPQ‘?EH E“T@ﬁ(@l%85§@f%flgy'an ai rstream

i ng {hr h th (o]y| t,..ex e
(950 R L A B Bl b SUGIARRE e Ry of
SGAPHHE bR ol AR gl Besil SR LA it indoor
mﬁﬁtheatqash is3arige, WhildYrPhY BtheR han¥ ¥he Fre§Udcs oif BeitBGh Y BERVcen the
the noisture “absorbing operation and the noisture

firRlopaatifg aP@kakidAA operafieh WlIchABQUIf thfe ind#ts 18teht heat load is small,
condi tioni ng apparatus of claim 3, wherein the

At gl sl oo
ehdrppsadhgaat which switching between the noisture

absorbing operation and the noisture rel easing

operation is acconplished is set to a | ower setting
OTHER EMBODIMENTS
[0314] In regard to the foregoing embodiments, the present invention may be
configured as follows.
[0315] For example, each of the foregoing embodiments employs a configuration in
which one or two air heat exchangers (11, 12) and one or two adsorption heat exchangers
(13, 14) are used. However, it may be configured such that three or more air heat
exchangers (11, 12) and three or more adsorption heat exchangers (13, 14) are used. To
sum up, in the present invention, it suffices if at least one heat exchanger is made up of an
adsorption heat exchanger which supports on its surface an adsorbent.
[0316] Additionally, in a configuration employing the refrigerant circuit (20) of each
of the first to seventh, thirteenth, and fourteenth embodiments, the specific configuration of
the refrigerant circuit (20) and the specific configuration of the air conditioning apparatus
(10) (the configuration of the outdoor unit (110) and the configuration of the indoor unit
(120) in the case of the separate type of each of the first to sixth and fourteenth
embodiments and the configuration of the casing (150) in the case of the integral type of

each of the seventh and thirteenth embodiments) may be modified if necessary.
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[0317] Furthermore, in each of the eighth to tenth embodiments employing the cold
and hot water circuit (40), in both the hot water side and the cold water side, the adsorption
heat exchangers (13, 14) are disposed on the upstream side, while the air heat exchangers
(11, 12) are disposed on the downstream side, on the assumption that latent heat processing
is given priority over sensible heat processing. However, it may be arranged such that the
air heat exchangers (11, 12) are disposed on the upstream side, while the adsorption heat
exchangers (13, 14) are disposed on the downstream side, on the assumption that sensible

heat processing is given priority over latent heat processing.

INDUSTRIAL APPLICABILITY
[0318] As has been described above, the present invention is useful for air
conditioning apparatus which separately perform indoor latent heat load processing and

indoor sensible heat load processing.
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CLAIMS
WHAT IS CLAIMED IS:

1. An air conditioning apparatus which is provided with cold and hot water circuit for
the flow of cold and hot water and which includes in the cold and hot water circuit four heat
exchangers for effecting heat exchange between a cold and hot water and an airstream,

wherein two of the four heat exchangers are made up of air heat exchangers which
mainly perform air sensible heat processing and the other two heat exchangers are made up of
adsorption heat exchangers which mainly perform air latent heat processing with an
adsorbent supported on a surface thereof, and

the cold and hot water circuit comprises a first switching mechanism for switching a
flowing direction of cold and hot water so that hot water will flow into one of the two
adsorption heat exchangers and cold water will flow into the other, and a second switching
mechanism for switching a flowing direction of cold and hot water so that hot water will flow

into one of the two air heat exchangers and cold water will flow into the other.

2. The air conditioning apparatus of claim 1,

wherein said air conditioning apparatus is provided with a control unit which switches
the flow of cold and hot water in the cold and hot water circuit and the distribution of air to
thereby perform (a) a moisture absorbing operation in which, while cooling an adsorbent in
an adsorption heat exchanger, moisture in an airstream flowing through the adsorption heat
exchanger is adsorbed by the adsorbent and (b) a moisture releasing operation in which,
while heating an adsorbent in an adsorption heat exchanger, moisture is released to an

airstream flowing through the adsorption heat exchanger.

3. The air conditioning apparatus of claim 2,
wherein the control unit is provided with a switching interval setting part for setting,
depending on the latent heat load, a time interval at which switching between the moisture

absorbing operation and the moisture releasing operation is accomplished.

4. The air conditioning apparatus of claim 3,
wherein the switching interval setting part is configured such that as the latent heat
load increases the time interval at which switching between the moisture absorbing

operation and the moisture releasing operation is accomplished is set to a lower setting value.



