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1 AR CONDI TI ONI NG APPARATUS TECHNI CAL FI ELD [ 0001]
This invention relates to air conditioning apparatus,
and in particular, to air 5 conditioning apparatus
whi ch are adapted to separat¢ly performroomair
sensi bl e heat processing and roomair |atent heat
processi ng. BACKGROUND ART [0002] Air conditioning
apparatus (air QIRICONDYITIONING RPPARATESE type
capabl e of 10 separately perform ng roomair sensible
heat processing and roomair |atent heat processing
have been known in the conventional art. As such an
TEAGHANDOALIFIEDD ng apparatus, there is an air
condi ti oni ng apparatus which nmainly perforns air
[008&hsi bl'Ehihmaentpmaekssito gir bynditivispg appoaps, @ad ivparticular, to air
refrigeration cycle and which perforns air |atent heat
conditpdrsgsappgr atistwhicln acdleptbé it sepatehy perfdrm room-air sensible heat
adsor pti on/ desorption of noisture in the air (see 15
professingadpoam-ap, lateichedt 30o@sing) . This air condi tioni ng
systemincludes an air conditioner which perforns
sensi bl e heat processing by circulating air in an
i ndoor space, and a desiccant type outdoor air nmakeup
BAGKGRWER ARTf or ms | atent heat processing by

side air and t he

WO@@;H 3 :/JHIE; n%rfﬁ?‘i?mgéj e”éﬂ%étﬁ%@{rrcep Bgnggsra ofithe pae Pﬁ%ﬂble of
sery I Leb RGBT %’lﬁé?n%?ﬁ%*@?a%%ﬁﬁ rsiar et b
L e TR A

ap hARC HeRSE 3h LAl oﬁ&&?ﬁ@%%pﬁﬂgtt Wﬂ?chcﬁélhy fe#'%ogﬁg atf. sgnmble heat

I ncrease as well Fary. eve

pro6QEHE by ans o%@@&%&eﬁgggkﬁﬁﬁ% clbY%RE Wi fonﬂ'[l; 51r latent heat -

makeup“unit are ‘house egralfy wthin

pro&asinB Svifiart AABbrbehttQYabIBY S %ofﬂ?ﬁhﬁieb&ﬂﬂbﬁo%@mﬁﬂ@ 81 thOBir (see

this also produces problenms. "That is, the apparatus

for gEanile UP FORE18126dA}. | OMad Aiy coﬁd“lﬁ)rﬁxg]@sﬂéﬂ ﬁfcllﬂes LA Sonditioner
to beconme conplicated. [0004] In addition,

whidk performnt sehyiple hebt slocsssiag by whiseluting i in zirﬁﬂdb(l}r%ace and a
provision of a 2 heating neans for adsorbent

desicege ngreaiutdoor aarmoakehp usly sthéch i fotthe ladm hestairctegsdaeby e
enpl oys

contrgﬁing 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, it is required that the

vapor conpression refrigeration cycle of the air

condi tioner and the heat pump unit of the desiccant

type outdoor air nakeup unit be activated

i ndependently. There is a 5 possibility of the COP

heaﬁﬁé’ﬁfeﬁhsqo? BlsoPfie gpﬁar%%ﬂé'r%}f: &d g{e stefaQQQ@ a eg gtdfsgf?: employs

evise

problenms Iin mn e pr esent entl on was

a hed¢ p@nf unflay aBatfY BEdns Of AhBEn P E&%Hﬁoﬁzﬂ VERY: hRRidrS itli@required
prevent air conditioning apparatus which are adapted

that the SERACBIPLYsIPR FMFESRaabS cye®si the 8irkReAdILBARGAS %lerlﬂ:aﬂﬂﬂnp unit
air latent heat processing fromgrowing in size, and

of th@désideant typPoRdddH £r hekdquphinibnaepeited indesendenthl 9iThekRs a
10 DI SCLOSURE OF THE | NVENTI ON [ 0006] The present

possibilgnbf the QOB odiiaun ofiperformanid) desp. ng appar at us whi ch
includes a plurality of heat exchangers (11, 12, 13,

[0004]) f orWigh fhest proflenwdt nend, Hhapesdnt invertiomwheddvised.
medi um (refrigerant, cold water, hot water et cetera)

Accondingliyran object btha preseatrinvention usntg préveapaiacenditdorgig apparatus

present invention, at |east one heat exchanger (13,

Whlﬂzh‘flrei adlapigd 60 saparsteln Rerfersair perisihie hesg prasgesingragdraiy latent heat
14). with an adsorbent supported on its surface. [0007]

Profgspigg Siomy g1ovaRg Inysizes and fogpakeriy Bossitimta nerierh eperstiongat vgh COP.
air conditioning apparatus which is provided with a
heating nmediumcircuit (20, 40) for the flow of

pistaph ke P il B ER I ON iprE'r ality of heal exchangers
119412, 13,
100 \ocrt 4 sk tlﬁvefﬁ%sa%%ﬁieﬁ%%%%f SpHEPRREAPPAANG which ipgludes 2

pluﬁ%iigfscﬁq{égfe é){gﬂﬂ%& an QZ? U]z"i gtf)r etfﬁég 11t1$ Lol e Jé&\éﬁgé B?Q@eer% heating
mecﬁgx%c(féﬁlgé}ﬂnth EQl vEXENRA g\%rteﬁ(e% §et?13af'%rbd’%g] If{ %ﬂ?’ 9§Mnmg

supportéd on surface thereo rst

AR st IR @stior0BE C
apph KA Reredéat Ifi@io excﬁgsggg lgédt@{&cﬁ&ﬁg%r (@3, ﬂ?made(&p%fan

ads@Ptibe hed ekaRmpal (13) B &¥ith ﬁﬁﬁsoﬂ&é&%ﬁ?&xf&l ormy Aueface
anot her heat exchanger (13, 14) perforns sensible

[00bEat pderespedificallWrefirst eeatitsos diretad kedt air eolinggy apparatus
(13, 14) serves as an evaporator of the refrigerant

which isqa.rbtlid(:& 8jtharheangmedintresircait (20,h0) €al the flowr df bbatir@traedium
circuit (40), it is possible to dehumidify air by

andzdger mch-glem the beatingmglivt eireiit (A0h#0)ea plocllitngf hdaeexchangers

adsorbent. On the other hand, when the adsorption heat
(11,12, 13, 14) for effecting heat exchange between a heating medium and an airstream.

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 as a heater of the cold
and hot water circuit (40), it is possible to humdify
air by releasing noisture to3gthe air while heating
the adsorbent. During the air humdification, the
adsorbent is regenerated. 5 In this invention, any
theqﬁc{m&tc%enﬂgme%s&%n@dmﬁp@?ihef RERNRAES t1R%d8IPREn hdan
the heating  mediumcircuit (20, 40) s no | onger
exch@eper (BY] 14) L2V R0X aBkddider df tROfeS Birht cReRie (Lfﬂ? bEhdh Bkter of the
efficiency operations. [0009] A second invention
col@ bRV hétesatadcidult (S®NHiid pAABILNGtoRRANIE) biS bR gsledstHgWolsture to the air
the air conditioning apparatus of the first invention
whilMhedting sheehizodeher iDiethgithe didtimidificdiieal ihe gdddbéte 6k tepnerated.
circuit (20, 40) includes at |least two air heat
In thisdireemgion sanfy dedici2) dewice formesarbgnt rggenéation ather San shdlheating
heat processing and a single adsorption heat exchanger
mediug) civonit R0, 40 isnoylopgarirequimdatherebpnmkingiepossible to perform high-
processing. [0010] In the second invention, the
effigignelr eargttondeat exchanger (13) performs roomair
| at ent heat processing, while at |east one air heat
[008%k handfesecond mventioneprayidenhamtir exnditienieg afpriatus acegrding to the air
erforns roomair sensible heat processing. In this
Congg@@}na %WSA% Loy st igmention Wigh ahgeacterizgd in that the heating
dsor.ptign of poisture in roomair by the adsqrben i
me§i Gl AL %bléf%@?fa}% RV pis hegleme (B33} Wi myainly
ile in. aj r_heat exchangers, (11, 12) room ai .
perti s Pbléhed fragSoing S A R st PR AF HEREr (13) which
LAdS., 1.4 his invention, it becones possible to
ma@k{]@%rﬁﬁ%gﬁtl#?&pﬁre%wr é&élgﬁ'um di fication during the

[ooﬁg]g! idin B0 %egeesﬁa;igrvgﬁg%ﬁt fie aga}r@?od M%ﬁ@gﬂ% (Pg;fsml%om-an

I cat | on ( . ea. ng oper a DA¢ .
JatehPRebl broRedsiid, GvnliiBueRL: Q)H% Bir Q¥ AGSh el b, ARNGH HdaPBlREnger (11),
appar at us according to the air conditiohing apparat us

perfdrmb Fbrh-afrSbndibl¥ @Bt p?&e‘@!fih%: h InShis RadeaR! BE bdRHptidh HBBExchanger
the heating nmediumvcircuit (20, 40) includes a single

(13piadsdipiadn EBHBAGEI rodh)aivtyi BB a8TrhdnY af@hdsofidBt re@bleration are
sensi bl e heat processing and at |east two adsorption

perfoeatd ekerhatalyewhilé ithe 34 heattexchang2® (IRi12) yoopeafr @oHNgd ¢r heating

~ latent heat processing. [0012] In the third invention,

is comteofisly iperfomuedad do pfhier vordsemt thsxovemtigerisbécbes pddsibls to

. made to serve as an evaporator (or a cooler) while the

intepmifent] i gawtiga debomidificatmnchiaing die ¢oolingagerating medever s a

. condenser (or a heater), wherein the adsorption heat

integaitteaHy erovideshunaylificatipraduring the Seaiingapermtinporadeor (or a

[oofﬁ"' er) and .the adsorption heat exchanger (13, 14)

at Athird invention provides 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) 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 the third invention, 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 it possible to

conti nuously provide roomair dehum dification or
hum di fication. In this caseq4 the adsorption heat
exchangers (13, 14) mainly performroomair |atent
heat processing, while 5 they perform sensibl e heat

thatNePRB8SS mgv@,%{agg dor 2 ESRES 0k knk é&%@iﬂg? gsf gggiaagems, 14) that

adsor ption, anount of air sen

seriis A8 @ ¢ Shdt@ser! (0fa hédi&) aREOWHch&d al@RAtél) GtheleB§ HRARERST ASssible to -
the anount of adsorption approaches to saturation,

contifidi81y0ptolidg rddie-airaph iRk dfitAdntod BuandifBitionof Iidthis case, the
sensi bl e heat processing, i.e. the amobunt of heating,

adsbmptioe hsf e xalfankte (BN inatily pedorat togn-gie titaasest prdéssing, while
[0013] A fourth invention provides an air conditioning

thepparéorat sensibledeatprogessingtaevedli r Esparfudiyt dusing nige mpparatdsrption,
of the first invention which is characterized in that

the ameuhtecftainsgnsibledicatrpro¢assing,ti.of #@, andfint bHalolidgsneartades asthe
two air heat exchangers (11, 12) which mainly perform

ameynt of adsormion approachnsde sajwiatign.avitlleaduring4be regemeration the amount
adsongtion heat exchangers (13, 14) which mainly

of Fesengiblnhert prpegsaing. e e Qe eEhonying.iscRaBs 43 themayat of
fourth invention, one of the two adsorption heat

moistEh AFYRASES- (13, 14) is nmde to serve as an evapor at or

00 R RS2 AE0 RSBl g o e
ol igpH B S AP, RS ATh Upain
15 ALRCE. TR TP ool s
perfol AP n B HAG: ﬂg%x};é&%?iﬁ R4 Gt 1%9%5\%) g%&l}étibﬂ%ﬁi %ﬁgéfggtsg(fis, 14)

roomailr ehum I catl on or at1on.

whikch ratnI) QEFbM Sir 14t81t%9t‘6r9€es§i9$.“ nuous roomair cooling
or heating by making use of at |east one of the two

[008d]r heah 1RXBIARAREAtiénl 13_11('3 dPthe 18 AASIVEIH ekt edRaddtir$ (13, 14) is

invention, by making utilization of " both the ait hea

madtoR8nges af lﬁaéaoiélbr (6 ebolegrilalelthe S@BSAdbALIBA Rkat exchanger is
processing and the adsorption heat exchanger (13, 14)

maddhtioGhrvees heondensat(eni hkmal), yiicoeiadlsd agorptibn hegt@xelsangbr (13, 14)
possi ble to provide not only continuous

thatcselweniaslat ecapbiador (dua coger) had decldsorgtiopbeat ek chgngergd®, 14) that
but al so continuous humdification during the heating

servgp @f acpudgnparder a hgoarhpreAwiichedhaliemvasely, therepy makingdt passible to
air conditjioning apparatus according to the air o _

confipwishi MAYidg regppairatehsmitifieationfor humidificasioni oBesi¢ss i i5 possible
characterized in that the heating 5 nediumcircuit

to proyagle cantiphens TGP soliag of eatmgtbyapaldpg use(of @y leastamg @ the two

. Which a refrj ant_is C e . . I
air heat exchangers (fl? ﬂ) 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] A fifth invention provides an air conditioniﬁg apparatus according to the air

conditioning apparatus of the first invention which is characterized in that the heating
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circulated to thereby performa vapor conpression
refrigeration cycle. [0016] In the fifth invention,

t he adsorption heat exchanger (13, 14) is made to
serve as an evaporator or cbndenser of the
refrigerant circuit (20), thereby making it p033|ble
to 5 effect noisture adsorption or adsorbent

medhﬁﬂlediﬁ:hﬁt(ﬂms Ak b of BeeffbéraliC@icufefandekh Which é]-el%}”née?ant is

made to serve as a condensSer or evaporator of th

cirduBftéd @ah&eby pérfdiHi 4 ve(p%@):@mfﬁé&ﬁ&bkfrl%ﬁld}gcyde possi bl e
to provide alir heating or cooling so in this case,

[00L&e adgntiehith BRBntidE tHeeMenBtian Beht BYcHmkér¥3,3L4) |1§1@1§&e to serve
one of the heat exchangergﬁ?ll 12, 13, ﬂs of the

as anefvep@eatoant carideaser bf (hEG&fri%éfanEcmSut&(ﬂOﬁtdﬁe@cﬂ:@tmﬂﬁn@ &qlossible to
exchanger (13, 14). This elimnates the 10 need for

effqot owisture ladsﬂrptaaomthdsm‘bem refnexdofiowhidedthe nivdwest exchanger (11, 12)
regeneration, thereby nmaking it possible to perform

is nydle tasérenas atondepsen vedvaphfateiof i wéigdr@0 TiEpuin(2) xhéreby
i nvention provides an air conditioning apparatus

makipg drmgssiletto pravidesir heatiop ar eoadimizng Adgspiarthis gaseothetadgorbent can
first invention which is characterized in that the

be lﬁé%ftqrﬁ@d byreaking a haémrxe of i) heptexpharaenp(lds 1% 18014) odiker

water, circuit (4 for, the flow of caqld and B 15
refrrﬁ?f%frew (40 6arss 25 %%@rpéqosaélﬁat. srgangey 3, 1e  This eliminates the

nee] S0P o8, g GEFR ACTRe i @i et ARG ompeF oY making i

posibleGP bR Db YpP RS i SRS gener at { on, whi | e
OOL@e i ai A Bﬁﬂltm%sﬁﬁg de(s]a}l aJOr]Z%)ngltir?ﬁ 'éaag ar%&s%%or&tng% the air

er ‘or cooler e col er Ci rcui

con&4 nrgt Aﬁg&%ﬁ)& JTRid {‘L‘Qt %Qelkfonméﬁ R §ataQicRo QY inqﬁatacgé heating

r alr coo In thi's case,
me(ﬁﬁﬁ‘n‘ d’iﬂsuﬁt(ﬂ)ei@ﬁ{ade 9{9 ef QEolHQﬁd ReakaRXE DFfOQ e ﬂ&v@ of cold and
14) of ‘the cold and hot water CIrCUI (40) serve
hota@t@n adsor pti on heat exchanger (13, 14), the need
for provision of a dedicated device for adsorbent
[00t &g enenatlieosixthSnentioh, 1B &dtorpiion heiexoRdtigsn(13] 14)ds siadk € serve
to performoperations at inproved efficiencies. 25 A
as 4 14619 br focdlervenhdicold wrdhotovatpr dincuti¢40)athessbly making it possible to
condi tioni ng apparatus according to the air
effecomeistire adsgptapparadserberdiregeneration swhilenthe airhoat exhhayiger @1, 12)
~ characterized in that the heatin mediumcircuit (20,
is mpglp to sermatea heptasfor gooler ofithe p@ldtang hotwater ¢igaijt @A), thegeby making
which a refrigerant is circulated to thereby perform
it P%SSU%?)E}W@&% REDSAGE pTen Goglingt | Hlsody Hiiecasanystdyanaldng at least

hot 6 water circuit {4 ). for the flow of cold and
one%tthql\gqaé gxchangers (11, 12, 13, 14) of the cold and hot water circuit (40) 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] A seventh invention provides 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, and a cold and hot
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[0020] In the seventh invention, the adsorption heat
exchanger (13, 14) is nade to serve as a condenser or
evaporator of the refrigerant circuit (20) or as a
heater or cooler of the colg and hot water circuit
(40), thereby making it possible to effect noisture
adsorption 5 or adsorbent regeneration, while the air

wa!aﬁakcmhﬁfw% fidvt of ddd ah?ehwﬁeﬁo serve as a

condenser” or evapor at or the refri gerant circuit

[OOQ@?) Ol &% RvBRRTSFen8bn, TROARrpRion hBs e‘k@l‘lﬁgeﬁlﬂg ﬂf)tls made to

er circuit (40), thereby making it possib

serid V4 Edehser Bleatagaﬁtc@ lof Belrefeipetdnd erculkA(EﬂPoﬂ & atHHafer or cooler of
case, just by nmaking at |east one of t heat

the @¥RINAMAGRE Salet dirculiP(40, Iherdtd) melting iteossiblertb 8fft@Mioisture adsorption
circuit (20) and cold and hot water circuit (40) serve

or @iSorbentadgaiepitionwhiathe b hexiohahgsier (11312)4id nadt hesaneedk a
for provision of a dedicated device for adsorbent

condegen er etaporatoriod thed riefrigesdne dircuih@0p btyasreticiateg or tooler of the cold
possi bl e to perform operations at inproved

andgifcft iveitaz eoices (40)] thety makingiitgshiblertogmevidmaipheatinges airreooling.
ai r conditioning apparatus according to the air

Alsedndhis Fasei ing hyppakioeg @tsle@rc onel the heat exeheagers §HL, MR th 133 of the
characterized in that the air conditioning apparatus

refrgeragit Girpeit R0)pnthoeld @B@]b?‘o‘i"atﬁtfrﬁltcu(tié?) SfFfecs aBwserpiden heat

he flow of 15 heagting nedi eatn
excapnesh (13, égb th%t?Fgg‘?FcPf Welopiog g f*%lﬁ%trziﬁe‘eﬁe ﬁ?r%d%%'bent regeneranon

is e, wﬁ?&gf@@é“pé oSt 4 BT SA cheshcin® H R0 ol Sficiefcies.
[00pfE L ki SRa e Pac?a@%eﬁafliagnmﬂ%%'?mélﬁéﬁgﬁataﬁ a{yding to the
air : Awdlt'uﬁm?% pa%gs (ﬂ'y[hé ﬁlest %%Ex‘ﬂ;&le\&ﬁm? ?ﬁ%a{fz{% erﬁem ﬁlﬁ%g air

el easin peratlon In

corRHRR allaﬂlsq H%lﬂpepcd?l%i ufif gﬁ? %dh %th@%%rg ]Fﬁlv of

noi st I'S re to an airstre OWIn

heatifig nﬁﬁﬁﬁ)ﬁ B the 'Beﬁﬁ%tmecﬁfﬁﬁ Raegie(20, 46) ankithe dfs@%%]m b aﬁ‘ BSthereby

ei ghth invention, during the noisture absorbing

perRPR () 4 Mdistde aBgiﬁBﬂh@ @PératibSinCRRICEAvhile o]iAgl 87 bidolrisht in an
heat exchanger (13, 14), while noi sture in an

adsaiptish heatrexthampen@d 3, 14) muBturé hearndsoephiflowvihetirough the
exchanger (13, 14) is adsorbed by the adsorbent. In

adsemgtiioh iheat, ex2iangerr (18gl4)headwoitet] byehe adsegwnt) gnd foraahoicture
an adsorbent is heated in an adsorption heat

relegsiop apgretior iBwhith)whilshidatngrai sdsortent & aneldeerption heat grchanger
airstreamflow ng through the adsorption heat

(13elbhmntsture {sieleased)to an iapleasn feymgdhwuehthetadsorption heat
adsorbent. And the noisture absorbing operation and

exchpgerbh3sddl-e rel easi ng operation are swtched

t er ngt by, the 7 control unit (15
[00?&] % eheye1g131([htinvention uring the mmstugre ab)sorblng 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] A ninth invention provides an air conditioning -
apparatus according to the air conditioning apparatus
of the eighth invention which is characterized in that
the control unit (15) is prévided with a sw tching
interval setting part (16) for setting, depending on 5
the |l atent heat load, a tine interval at which
con$iol tiilp(15). bet ween the noi sture absorbing operation
and the noisture rel easing operation is acconpli shed. :
[00ROD24] AningtninventionSitbiides &1 4y telekti@iin@appat@iidcb@Mad® the air
apparatus according to the air conditioning apparatus
cordlitidnivgy appatadus ofitengighth iwrancibn imhichhia charbeetiZeddn ithat theadontrol
the switching interval setting part (16) is
unit @%) isgproeided with atswatchag ibteeval sdtémg pdredtt) Faraedttingcdepasdiag on
the tinme 10 interval at which switching between the
the faenithentdoad adiré intereglet athidbrsvatetlingtietwesnghemeisture absorbing
rel easi ng operation is acconplished is set to a | ower
opesatian; aig tgfam@@turﬁ odoBingmneration dmeccomphishest ur e adsor bed
by the adsqrbent and the ampunt of noisture rel eased
[00@] t he AHS8 BEpRtiogMEOYidesm alﬁ%@ﬁm@@ap@ﬂtw acperding to the air

art, but they gradually , decrease with
con%ﬁanéffgo%p@ar%t% e mpth WV‘HH’@ntV@H?}hlslqli‘?ﬂ@ﬁﬁeﬂé?ﬁ%m thatdhe swigching

oty SeB g Do pa ek it Dl ren ot he time
intRfa1 oL S s Chif’%téof et RO ER £ PPt i e Svisure
reléagﬁghgéra gr? s a E:&Spl{%l%&‘ YREY ofo“%%détﬁ%n{?% s decreased

re uce anmoun ‘i cation or

[00b5E a%tangmgﬁfﬁngfsfdrg Qﬁéogd(}d bythé %&%fbe%&%ﬁe blnount of

beconmes possi to assur 'y “performoperations

moﬂ;ﬁfi‘@ RAEARS] PR ddbGibbRtaeiard GRimd Rady 288r 1HRQZ8] b they gradually

el eventh invention provides an air condltlonlng

deceaR@ivith Uene C CIQfeEBf&!& inGhé hRith Qicf teﬁmflﬂ‘v&nh@ﬂé %eﬁﬁh‘i@ﬁx@&éﬁatent
of the first invention which is characterized in th

heat Ivad ad Farges thedtdguedvyng samﬁh?ﬁslﬁwteﬁﬁdlid dserébyigarease the amount of
exchange el enent (50) for effecting heat exchange

dehpatidifieaticn driths dmairnt $ff hemidificudioa, eRito©om thei otlsdrhaadivhanm che indoor
that at | east one of the first and second airstreans

latent heat dwxdps sroall tierfraguencygpdiswitahing s ddcreaped orthéreby tegluce the
passage through the 25 adsorption heat exchanger (13,

amaupyt of gduml}ilﬁcatl@lh@r the emenntrofihiwedificagion. wii bdherwotrdsnig becomes
t he adsor bent, rml sture in an _airstreamis_ adsorbed,

posgils tetpysuredly rerform @taﬁg@tmﬂs depandigoiioadhglatent heat load.
Sgﬂumdflcatlon n the , other, hand, while heating

[00 St glevRnth TRy aR RIOYides @) @ag@ah%u%araaaraéw asafiding to the

i QR SOSTEL AL 0L L 2BY, g L PRSELELs

conditioning apparatus includes a heat exchange element (50) for 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 the eleventh invention, 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
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adsorption air or regeneration air that passes through
the adsorption heat exchanger (13, 14) has already
passed t hrough the heat exchange el enent (50).
Therefore, in this inventios, after adsorption air is
cooled in the heat exchange elenent (50) or after 5
regeneration air is heated in the heat exchange
reg€lePATRMY, thedy miakink$t RRSiSIRb Prév@d AL B IdMEcatiBHS OMRHiOfime,
or regeneration arr to be passed through the
adsagh$ioh @irl op fedlAérati 69 §ilf 8@ PaisséslBroukfithe adbBiptiolmk&Sexchanger (13,
possible to efficiently performair dehumdification
14)dvas alirsadypassdt throagh BB hedt extivgigadraicnt (309 h€@drefore, in this
exchanger (13, 14). [0028] A twelfth invention
invartion| afes adsorpiion @ipizdiobledrin thg Irppadchings eldimai ($0) ot Qfter
characterized in that a | atent heat processing el enent
regér@@atioharir ipdedted m thg hedtextlmnentlemeat (S0pritis gesdiblg té sause the
provided in a distribution passageway for the
adsgipsion iob tegeneTatddn aivtdremassed through dgeadsomation heatiexchianger (13, 14).
passes, through the adsorption heat exchanger (13, 14).
Thip ggtey it ppssitle ta efriently perfasm 3indehuatiflifisatiooet asighumidification in
adsorbent, noisture in an air stream is adsorbed, and
the pesogptigny hept eschanger 3t ed into an i ndoor space,
15 to_ prqvide room

L oo o
10038 24 MR ?Iw'ﬁfm%(};sr?'wgeg%@r copgidoninghRRIrHERYIICH it he

e RGPS e EaBRL G RSt QBT Eh O BATRENr et e
proftGfiesEftohi un ERrikRBE phElRRY ARG Mivabu I Taph or

ol SRS S BRGS0
[002dYr oughy, Eﬂéq?dﬁﬁ%tﬁ?gerg%ﬁf wRllOESHRL M KlsGRAL rldiire in an air stream

Ther ef or e, _ I nvention,” adsorption air _
is a8Pbed, dhd ingAdils@Ramlis SPPREEIAS MPThdebly s(p‘a&!ms’éréﬁg‘aﬂ&kiﬁg it fdssible
the |l atent heat processing elenment (60), an

to pAeAE @ RlonOdehabhdidigieftion. didh hiabitRAhad, WhEe Meiktdiy (8 addoibent,
hum di fication in the adsorption heat exchanger (13,

moiitiye Bavlehedea b hiedreanit (addotbdnClegerdrafié)34d thiy airstream is supplied
accordance with the first invention, it is arranged

intosthe bodninahereloyf miakimg i possible th padvidecobanigenidifichion. 1 2At th; time,
14) of the heating nmediumcircuit (20, 40), at |east

adsomptioh eator regendratigerir {haBpasiek)thicmghtiteadsprptibn heat exchanger (13,
adsorption heat exchanger (13, 14). As a result of

14) glsp paggep Brgeshethe latend bpatairocebsing plemieaiai60pr cBeseforegin this

. performed in the adsorption heat 9 exchanger (13, 14)

InveRignsadserntion ajslshupidification pyragengsatianoriphemidification fire fhe latent
heat exchanger (11, 2), .thereby making it possible .

heat HOP‘?Sé‘éllgf?‘é’gfiWK ): %Q‘?é‘%léﬁ‘iﬁﬂ?ﬂ aip dellumidHicafien pr fegensgation air

hunildeaton 91 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 and sensible heat
processi ng and adsorbent regeneration can be perforned
just by driving the heating  nediumcircuit (20, 40),
thereby elimnating the need for provision of a

dedi cated heating neans for adsorbent regeneration,

exc%%e} 1089 PR RABRIHeh rB&sBﬁ%fiﬁéHo%@& & hRer Heattix@hanger (11,

urthernmore, the air conditioning apparatus can

12)P@efB 4 Sndiih ik pbdith1 @Ak D AR P anfdunf Uf faten?Reat &Pbe processed

al one,; thereby allow ng the apparatus to have a
andaBEBAGINICIREAIIE Bbdt @b be plo@e3dd. |1R sA8RPhIRBELaMAtdht bh® sensible
second invention, it becones possible to
heat poeédtiig! @idtallyorbéht pégRvibd dol edrithe sbrforad hehb@ariving thdigating
cooling operating node or to intermttently provide
medium dichitq20,i40), therebynglirhinetiheheinaegd fop @eatisiog of®dedibyted heating
the use of two air heat exchangers (11, 12) and a
memisifgt alsadeot premmmtiveaindex bévangs pogsiid}y to perfandoperaions arhigh
this invention, the provision of these three heat
COBx c Hamthagemere, the ain@ndit@pingappanatss can he meldy upek thedieating medium
. possible to Erovide a sinplified apparatus .
circg8 29, alonethereby plbowing theppperadisdaheee avrerhpach eonfiguration.
I hvention, it becones possible to conti nuousl% . ) '
[003}ovi ddn agrordange ath thesrerndinmeRian, §ibegpmesgpossible to intermittently

B S SOl A Sl v
ti .heat h w 14) . | ddition,
hr o B i e eo e HE MR Yot thRedheRhishangers (11

o BN o B T 5B R0
rof S AL o LO0SRInkh, O5EETSTEPIL R LAMALRrosste
P R o e i i 11 cat i on by

[0031(;']9 us gn @écordMc@withiBAthi@%XENARGEiBbdcbhes PE3siOEh doMBnuously
adsorption heat exchangers (13, 14). In addition,

protid Boslitg 43 dehemRftatiog optfcoh@Rusist oGk hemipaat i ng
25 node and during the heating and hum dification
huntigficatibmby thedse oby sinple ditdranéxchaider (119 add two hddfption heat
exchanger (11, 12) which perforns sensibl e heat
exchangesy(d 8 anth ddudticd slso [t ihtmninkemion, e phavigen of thdse th#k heat
whi ch perfornms | atent heat processing, it becones
exchangsist(lb, 130 14) niffiges, theneby vlakinigat possibie togfrovide e simpiidet
to be processed and the anount of sensible heat to be
appatyscepBgwedon. Thi s acconpl i shes i nprovenent in room

ﬁim‘ort. [0034] In accordance with the fifth, ,
[003Hy ent ilmACcordagice withithetonrh inyenton.it pepomenppssible to 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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perfornms a vapor conpression refrigeration cycle is
used as a heating nediumcircuit (20, 40), thereby
making it possible to separately performindoor |atent
heat | oad processing 5 and if@loor sensible heat | oad
processing, and it becones possible to perform
efficient operations. In addition, any heating nmeans

roéégge@dw@&%mbﬁ%e% fdveﬁe&tlﬁ%oxg%ﬁﬁ refrigerant
circuit (20) 1S no ger require ereby making it

[ooa«h]so pQ§§er&dnth “@thet}f@ﬂﬁhm%nu@m&é i Ser&R R oG {2) Iv&mch
f rom becom ng conplicated. [0035] In accordance w'th

perfdts Sivibr donMRENsioatefrigBRtioR ciklantuRaths %Eﬁfng%édi%htcncult (20,
(40) for 10 'the flow of cold and hot water is used as

40)athbedl inedinpeid pousibié focs¢pirateROperfiam, ind bt HvakloAd prdckssing
possible to separately performindoor |atent heat |oad

andpndae sendilge ot loaldgrotessiagsindliebdrenies pbwitde pr g fosmi efficient
and it becomes possible to performefficient

opepginat i orsidition, ajdhdatiog meamy/for hdsmirbang repenerstiéroother than the
adsorbent regeneration other than the cold and hot

refrjgerant cpewit (A0 iy npolpngey requaired pthgreby meedring it allso phssitdbyo prevent the
al so making it possible to prevent the apparatus

appagiisi coufiguration from ecomingewonilisgtedonpl i cat ed. [0036] In
accordance with the seventh invention, the refrigerant

[0085) cui tn pstsrdanse vithdhe sxthdnysmtionothe aldand dof waier Cirery (40) for
the s G501 SRS PG el 8 DRI PRI SIR A8l 90 e making
it pgﬁﬁ@ﬂ&%ﬁesﬁena”%esr?qrm%e@%q‘%éétgﬁtﬁg@ ISP PRSI o0t sensible heat
toaf oSl «RERBRRE boay sy i LR PRika e " aadiion, any
heaflﬁé fﬂeg;lt%r %gasléﬁ!rlge%lﬂ ldoendrafn GR& thﬂ?tél%%l ﬁl ﬁl'adnol? %&e}fs@frgﬁq (40) is

onger require

no l%hé& reBR3 Hefebl ABHEMEY it E)F%O%E’??ES@%H t}ge‘r)%f afe Ns%hﬁ@uratlon

from becon ng conpli cat €d. n acc

ﬁoﬁhﬁc(ﬁhﬁ@chn{ n¥gedi on, a noi sture absorbing operation
NI stpure rel easi ng operation are carried out

[oome af 18 bedoR@n@é Meth thy sevBeth GRVEnkiSh, tldélketfnéérgﬂt ciréRit f70) and the

room dehum di fication is provided by suppl ying into

cold hel heromtarcikiit $40) @édustdias b hestingadedindadechi (20)a0), thereby
adsorbent during the noi sture absorbi ng operation,

makihg iteposablmto beparadélf ipedbinoimdiosr lateny hehe thad\precepghy amgindoor
into the rooman airstream which was used to

sengiblgdget laad progessigs andoig hecomesipessibln o poifatefécient amsitivgs. In
operation. 11 [0038] In accordance with the ninth

addjtippe sy keating meagsfor efsonbentt rresneralionsethel than errefrigent circuit

for setting, depending . on the Iatent heat | oad, a tine

(20) anddhe gpld é‘[ﬂd\kﬁF wﬁteggwq%q{flﬂbls el ger required, thereby making it also

possible to prevent the apparatus configuration from becoming complicated.

[0037] In accordance with the eighth invention, 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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the noi sture absorbing operation and the noisture

rel easi ng operation is acconplished, is provided.
Especially in accordance with the tenth invention, it
is arranged such that as 5 the | atent heat | oad

i ncreases the setting value of the tine interval at
whi ch switching between the nbisture absorbing

[0098ET at i1 B e ardch &iflDhS LR idvehE&s itﬁkgivg&glgr?% ihlfégveiléetting part (16),

acconpl i shed is decreased. As a resu _
for 8étfing) GRPBIHing YR 14BA HeRAIBRY, al tfh& HicrV BBk whideilching between

| arge, the frequency of switching is increased to
the ni@sieR)abe SBIMRAF R 4R addHethoifure RRAGIRY @Eéﬂaﬁ@ﬁ {sQRc@hplished, is
the amount of humdification. On the other hand, when
provided.i nBqeciall) it adcefdanteewith tigadnthinsentioh, it isherahp@biiRAeat as
of switching is decreased to thereby reduce the
the davent ieatdbadimioreabadithe stingovalwr oftthe tiaredntetvabt which switching
hum di fication. Accordingly, it becones possible to
betwedn he magnfembserbing opprtian andjtheonoistoke rtbgasing operatigois
the indoor l[atent heat [oad. [0039] I|n accordance
accoinplishedds decsgased.h Anwresulit ofthi§ arrangementanbenitheindoor hatent heat
the heat 15 exchange el enment (50) for effecting heat
load isdarge gbe Freauwensh o syitphing isiinerensed fte theteby ireseasa the amount of
ai r&gr eamis provided to, thereby allow adsorption air

dehymidifigatinn Athopmelnt of Bupiitcatiopou g thpatherfand, whemtsdedoor
tteBHRTEE g 35 Bl h R S tchingon SPrRHs6R (o bireby redyge the

am {58 b SR Eaor & B ePg it PE AR h Ao TED R byromes
posBibiWHLHHCL EBh B Dobidfnd ESED urhal i oo G RRA 1E B pea

load.N dehumidification or humdification capability.
0040] In accordance with the twelfth invention, it is

[00%‘%r anged asddedhnkt _Withttﬁk_eelki?én?ﬁl fnvef?@tﬁ{ itH§ %@gﬂ RE G TR heat

0) for performng air |atent heat proc Ing 1S

excRarpéielteknt (509 forddfietihPhdat eRcHAASS BAGMEY a B afrfifeam and a second -
di stribution of adsorption air or regeneration air

airstiar s Zovidad sethetdbly QUOW atif@pacis sik Bt te@Bndi@fin X©IRABIRKough the
(13, 14). As a result of this arrangenent, adsorption
heatéxchamgerederaere (58)] therebly makniCin ppaiises ditheoogh all$t@ption air or heat
adsor pti on heat exchanger (13, 14) is made to pass
regeiesasiontaionghe hdaeexchheget cldreedt (50)o c Gdhstefigre & benemts p@E8ible to
Therefore it becones possible to process adsorption
effigientloperfagesiedeunddifigation or humadifigatéon intbeatdsprpsive deitrgchanger
12 el ement (60) and_in the adsorption heat exchanger
(13,1, thenepy qu?eflge‘byoﬁﬁﬁ)I@ i9gpretenpe deippingehemidificatipior sh
I, ovenment jn air dehumdification or humdification
hunea‘g'rgs‘pq)q f%p_ablhty.

[0040] In accordance with the twelfth invention, 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 illustrates a first
operation (A) and a second operation (B) in a cooling
and dehum dification operatif® node of an air
conditioning apparatus according to a first
enbodi nent of the present invention; Figure 2 is a
ele@bAitqe0Y 4 ifl IROIRBIPHOH BBatick EMmbER18514, therebl nRRk&Hgak hORible to
(A) and a second 10 operation (B) in a heating and
accbunplish fnhratdradnt pgir déhurgiditRaeo0br huhisiddidatieweababiligni Ny
apparatus of the first enbodinent; Figure 3 is a
circuitry diagramwhich illustrates a first operation
(A) and a second operation (B) in a cooling and
BREERDESCRIFEIONOBREHEDRAIVINGe of an air conditioning
apparatus according to a second enbodi nent of the
[0Optlesent invention; 15 Figure 4 is a circuitry diagram
which illustrates a first operation (A) and a second
operkigiisr s B)circnitry diggaam vdhietndlustsatoss first apsration (A) and a second
operating node of the ajr_conditioning _apparatus of
operafond B9 she ceehngdnddighumidifigatian gpergting mode of 41 3ir epngifioning
whi ch iIIustratfes a first operation (A and a second
APPRFRYSACEORIREHP & HTSLERRRAINERY A e RIEWBHFAIa | on

P CoRaE B8 et D SIS GRe HE)PERIn (A) and a second
1 H . F . ) . . t ) d \M’J h . '
ord I L BBl B B htioni
appgpa%sgc%ﬂtggﬁl(sl?grgbg?ig}eﬁgat| ng and hum dification

operating no € air conditioning apparatus of

the %iEg:fg% i§ @Q%hi%{lﬁaiegrgjn%{i& igllugt?at@{]a hikst H%érﬁt?&ﬂ oafnd a second

whi ¢ picts how'the air conditioning apparatus
opezrjeg’[ﬁ)n @ it PeédirgradcRBRidifictibA %f)éllaihg?mogé 84 EaiBcdiRlifoning

i agram whi ch shows an arrangenent an 1 ndoor unit

appafatidRc&iding 16 ANALSHdM BRI AERIT BelsreRht fnentidnl r d
enbodi nent;” Figure 9 is a conceptual diagram which

shovisigan 4 8 atonkchiddyl ddrahattcofllubiiesd firsl Spaivh (A)@AAGecond

apparatus of the third enbodi nent as well as depicting
opeaationf(BOww albedting and hemaditionionfapgtatiag hivde 1 eheciir aomiditioning

diagramwhich illustrates a first operation (A and a
appsstwsngf the second embodiment;

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 humidification 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 conditioning 5 apparatus
according to a fourth enbodi mrent of the present
invention; Figure 11 is a cifg8uitry diagram which
illustrates a first operation (A) and a second
operation (B) in a heating and hum dification
condARAd ApParRAQ e thit eRibbd®endhd Welh§epidRiRadiAfles dafing
the fourth enbodinent; Figure 12 is a circuitry
opefdtR@f am which illustrates a first operation (A) and a
second 10 operation (B) in a cooling and
dehuripahief10dah ceuipp dizgtdon gvhiohdHuafatarn st ope@dttbint (A0 Ahd @ second
apparatus according to a fifth enbodi nent of the
opepateadBY) in mveniingand dEhgnideichBon spaating modé of/arhiagsmiioning
which illustrates a first operation (A) and a second
appepéusaccandingBy aifourth erebedimgntaofdhdpiresetit inveatiorgn
operating node of the air conditioning apparatus of
t he KigineH1and ogéurvien thiagisn whiphriBustratdss Grsicenscativni{4) and a second
di agram whi ch shows an installation state of the air_
opegasioni (B) dha heptiag pad humsdiBeationoppiating mogp of theeait coaditigaing
as depjcting air flow during operation; Figure 15 is
apparagys;af the fopurthieabhed sk ch i1l ustrates a first

and 1AW 2P # FEGRIES Aogeh iRy T ey i opgryefon (T and 4 second
opeEdPhint Coinenal Db ST FROLAEe e f Pk papdigioning
aprflgf AR B Sl e g R B g e

hum lq.gl%lje ‘i@ti% 2 ?ﬁéﬂé& )%Hé%n nbwgl % iﬁﬁit%alf'% aaijirrst &;%gﬂiogli (gS iaH@ a second

apparatus o I men igure

opeERIERY HAd hgiggg %gﬂg%i&iﬁcﬁmggeﬁﬂn% RRige 'oktaﬁi a@&oahﬁfo%ing

of theair I'tionlng par at us of e sl xt

app@FERRUMRI REmPBdineas depicting air flow during
operation; Figure 18 is a conceptual diagram which

shovEg@8 141§4 sblcabiuandigiaiewhith Sibws/@l indall&ial stR¥ afiHeir
of the air conditioning apparatus of the sixth

conéiroaitignppiraas ofveid fifis ethBodigiehicdsi wagl & depidtiagattffdvw@uring
operation; Figure 19 is a conceptual diagram which
opesdtions an installation state of an air conditioning
apparatus according to a seventh enbodi nent of the
pr edagureilfveatirontradiagednh 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 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 arrangenent of the air
condi tioning apparatus of the seventh enbodi nent;
Figure 21 is a circuitry diaggamwhich illustrates a
first operation (A) and a second operation (B) in a
cooling and dehum dification operating node of an air
dens i.tini RA.: us according to an eighth _
epg%g&ynﬁg%ngi ﬁe p}?)téléent invention; 10 Figure 22 is a
Ci 1 gHbie)9GL 286:RTpHAI Skl WHER SRvs & ihbhfiidReLabl A
(A a%&cr%a secon%gbopera%ﬂi onw?gigirln a 1eatil:}nzy an(} b ar

condiiFnfigf dppRahRRcaREMBltd A 9e VBl eRbodiMBn @I MhCHRGNE {RBhAEh as well
apparatus of the eighth enbodinment; Figure 23 is a

as deplctib bir Yo @@imBpehitiel; i | 1 ustrates a first operation
(A) and a secon operation (B) in a cooling and

dehwtpgte 20384 dRErap ehithi shgwsee grr@fgedienbdfithe aR dbhdifBhing

15 apparatus according to a ninth enbodi nent of the
apppragsafithe seventh iembodimentr e 24 is a circuitry di agram

which illustrates a first operation (A) and a second

operkigire21(8) circuitry dgtanmgyhaohd limtratediaf firstadpeeation (A) and a second

operating node of the air conditioning apparatus of
operdgtion{Bhima eodlivgiane dehurmidificatior? Spdrating wpdeof anrajr cfindgicmmg

which illustrates a first operation (A) and a second
appaRtusRseerdingrio erpighth embesbmenicpf Aheprasant Fventions at i on

operating_node of an air conditioning _apparatus

acc &:rla‘i'fﬁgztl%a SIr¢ Wiy Hiagrss wihiabritlusrates it epsetion (A) and a second

operationab) it bbces e and furaisRpG b GB9S SbREShicFoDditioning
opr g3 R e 6P TR et « “condi t1oning apparatus of

o AR SCR AR g PN P e A gng 2 second
or SERTE PRI Bhb A Aot e onttinie
appaRARTRLHRinG6 AniHASmbBdARnELENE BI;égelﬁr{H&qlliﬁgﬁ.nt of the

present invention;, Figure 28 1s circuitry di agram

Whi qhoiirk RYS4 & B @StrR dfdgfal WARBMBLdARks @AlrsBRraAion]A9AAd a second
15 opération (B) in a heating and hum dification

opeitiRhdB) fi0a RRGAg ahd htwRidification Peeatifdindde oftRAIRIOHEitRhing

the el eventh enbodinent; Figure 29 is a circuitry
appaiaagrodnherinthrenibdditaéntat es a first operation (A) and a

>ee C)Frilgure: 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 secona
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
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operation (B) in a cooling and dehum dification
operating node of an air conditioning 5 apparatus
according to a twelfth enbodi nent of the present
invention; Figure 30 is a cinguitry di agram which
illustrates a first operation (A and a second
operation (B) in a heating and humdification

op@R&IAD) MYa H@ﬂﬁlg%d%ﬂ%ldﬁﬁﬁﬁﬁb%@édﬂ%@ e ARRALiAEMRitRIning
the twelfth enbodi ment; Figuré 31 I's a circuitry

appér@w@ﬂmmbe&mhﬂnu&&mhes a first operation (A) and a
second 10 operation (B) in a cooling and

dehupigtief29ca b ictBuieiy X Afrarh GvhidiCiBlusttatédn Bist os@alint (1A0RNAE second
apparatus according to a thirteenth enbodi nent of the
opepateme(i) in aveslingand dehguidefi@fion speratihg tlodé b arlaingd@itioning
which illustrates a first operation (A) and a second
appapusccondinglp a tweHthemabddigemstrod theupresint invatticmn
operating node of the air conditioning apparatus of
t he Kighret¥ent leirembydiiapearn which iHigates Bfirst gpegation (A) and a second
concept ual di agram which shows an installation state
opegti ) an # heatingaind homidifcatippaparativg ofodeiof therdir canditiming
enbodi msnt as. wel |l as depicting air flow during
APPERETRLitah ety embodimens a di agram whi ch shows an
arraﬁgemsnt of . the air conditignin appar atus of the
t hi ri@eist 1@%38%@4&%3%%“@% ustrptes; agtirgt m@@a(@a@ndasecond
n installation sta

opeufity h D e policrai deBitnidpiaRon Shtted mats AELBpeaitawing
aprRfagls %uéli e 65 gkee”ﬁ "gﬁ?%l St prege lp%ﬂﬁkﬁty' ng alr
di ag{flgme '159 cir‘L,th'? gs %}:ﬁﬁ V\@uchI Fl%tra?&er { gpera(tﬁ)n @S %nga second

econ oper at

opegﬁfb‘ﬁrfBﬁi iiof & Riédtin ﬁﬁl"ﬁilﬁ@&o @ra%%ﬁﬂ)d@ o n{)}fégﬂdé&l'd

25 appar at us agcorgl ng to a fourteenth e ment

apphﬂ@usgj'ﬁ§§ﬁlﬁnéeﬂﬁ%$(mﬁneﬁnd F| gure 37 is a ci rcwtry
diagram which illustrate$ a first operation (A) and a

secorigure @345 atbitRpluB) dibfram WEiRh RGPk Thitnf sltzﬁé‘bffh% air

operating node of the alr conditioning apparatus of
condhdnimpuuppeanishf edbiieahtembbAinnd hs Melas BERGARRY bW during

OUT THE | NVENTI ON [0042] Enbodi nents of the present ‘
operatioent i on Wi ll be described below in detail with

reference to the acconpanyi ng drawi ngs. Further, of

t he Kigtieddiing dighema immenht shows amatrhngement of the air conditioning

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 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 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 obtained as a result of the
application of the present invention to air
condi tioni ng apparatus of the¢gair exhaust fan type in
whi ch the anount of air to be expelled froman 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
BESTEMETE IFOR TARRYINGOUT THEANGVAINTIONN ng appar at us
of the air supply fan type in which the anount of air
[004D] be Bpaditeslts of thetedeRtiDOENtNAGIEH RXREQHdHRBvAIIDAEI] with
of air to be expelled to the outdoors; and sixth to
refdrbrcette dnt decampadinedibsimgse Budtigp) dthe bl biwitgembodiments as will
result of the application of the present invention to
be ddserilpah first it@fount) aap faurteenth enfbotiierns are\eemmpleabbainetlan a result
type in which the anobunt of air to be expelled to the
of the apiisaton ef tha pirabrtiwentivt to aiheoralitbumitg gfpasitus ¢fithgeair exhaust
supplied to 15 an indoor space. FIRST EMBCDI MENT OF
fantyr innEsmbennjogoud]airefbecxpeltedifeoriag indesr gpaga b the oatdoors
air conditionin% appar at us é}Q) according to the )
exceedsdhe appwrtiokantto pe synpbied dxiredpdaer spacess ik embpdiment is an

exsGIRICHEEA = 6 rEHEPERY RLRUPROE PO LN S9p o i
R R LN e T —
to g thadisBils s Poedn T o L AT o e o G P OHh R St o
thirtdefif Q%d%%@im%ggrngg?gbtﬁgﬁg %5 9?‘%\%‘1@‘? Fﬁeh%gglgﬁon of the present

excnangers

invEntRa 98 cdndik %min% ﬁgp AMYLE Br ﬁiﬁ@ iagls\één HSQFN tﬁf)iinssﬁﬁ]ﬁﬁ ble€amount

heat processing a single adsor pti on heat
of S REBENdd4S hdRitddbriRiiR b¥1aR& &A1 IR Adunt 8 £Plo BERbplied to
processing. This adsorption heat exchanger (13) 1Is g
an in@&dr sp¥&hanger whi ch supports on its surface an
adsorbent with which to performair |atent heat
processi ng. [0044] Al though not shown
di agrammatically, the air heat exchangers (11, 12) and
FIRET EM8 CIARMERTIQ@hTHEAIN VB¢ HiedNger (13) are fin and tube
heat exchangers of the cross fin type and each heat
[00éXIc handiaferrisg o Bigiacke lvantl 2, an hiacgeditionibg apmedratus (10) according to
rectangul ar plate-shaped fins and a heat transfer
the figgh embedispatit trgpre videdigith ahefrigiersst cirowit 260) thheighdvloelptaftgerant is
. heat exchanger (13), an adsorbent is supported on the
circglapeshtaghershi perfumor Vapae pormprgsaeTUrcaREarHonesyeler ndheir

urface of the_heat transfer_tube by di p noldi n% i
con?}twﬁg}gsa}paﬁra%ma@)@}; a phyalgy of heagepelngers (11, 12, 13)or effecting

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-famly material having
hydrophi lic properties or water-absorbing properties,
i on-exchange resin-famly mayerial having carboxylic
acid groups or sulfonic acid groups, functiona
macr onol ecule material (e.g. tenperature-sensitive
¢ .
A S e e b R
anPEHh hBR RERMRE IsPRoNERWitR 1 TA3E HEMmber i3t R Pate-shaped fins
necessarily made up of fin and tube heat exchangers of
and MBef trassfed tuBe kxBRding Mrb@IhnAE K| YAnd HEthB8ddorption heat exchanger
exchangers (11, 12, 13) may be nade up of the other
(13) yaneadebrbbedt suppoebd g €ie. exide sOENcST daBttfin Wid 6h teQdxternal
exanpl e heat exchangers of the corrugate fin type.
surfudd iof therteht tyansfdeutedsatip aniding (isumpgeioh @tblding). heAs an adsorbent,
external surface of each fin and the 15 externa
zeditw, sde gol, attivatadudaebdny ongesin snagforelpcul® poliymgr-fashily matesial
in no way to be considered restrictive. Any technique
havinhbydroplihic prapediep onphattr-absoning ipeopertiss oippaxelsanige nesirafamily
It does not cause damage to the performance of the
matggabhdydng carp@odic|acifgsopnsfar isuléerie acid igraups+ fupgtdinal macromolecule
configured in the formof a closed circuit alan

malgRLe S dEMpFENEHRCICIIY maspraRleshios TKbeheRaRBAGRRY be used
[OUSE) " ocERr ey gt GhehEeEh (L1 L 4GS 1 sepRion heat exchanger
13} e iy il by O an ol e hens o b 7 T e
AR bkt by CHadp Bhomiimsdpen e AR ot e
B R

typEXCRAAGBhallyl He eﬁg&’rggxlﬂ;‘?s BRed 8h [herk‘i?ctr%eﬁ %?x?%%%ﬁ?a%ﬁé and the

Addi tional Iy, t expansi on mechani sm

extiRaldurfabe 8K MR APY Medné@f GblhoRitng whidhSh ilPAPRAS kPP considered
mechani sm by which the refrigerant is reduced in

resRIcESE.UT AnP GichEiqle bider thhf Bl &Ep fndﬂcﬁﬂ% mabele ed(ad 1ong as it does
and the adsorption heat exchanger (13), and a
notcapsid dantage toltie fedanarrpdf drk adedrderdtr onagneti ¢ val ve
(32b) which together forma second expansi on nmechani sm
[00@8R) bYhexfrgrirart cirbwit (28) is @afigmded iirs thedfome efla tlvsed circuit along
pressure between the adsorption heat exchanger (13)
whighd: qompressen(?d ). anroukivat heat exeragesr (22)2jn eXflaesion pidchanism (23),
tube (32a) and the el ectromagnetic valve é‘st) are )
andcynindeerdigat exchangsr (24) avg fvidaeonnestdder Thenefaigaiant eircuit (20) is
the second expansion nechanism (32) may be an )
progided pyifhea topp 2y iswifching valve £29)@e appitrhing mmechatsp der raMersing the

. circuif (20), .t di scharge side of the conpressor .
c1rc(uéalt)oni CéIG(CTIOIZ of re r?gerant ow, gAnd tge outdoor heat exchanger (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 with a first port
(P1) of the four way switching valve (25). A second
port (P2) of the four way switching valve (25) is
connected in fluid communica8ion with the first air
heat exchanger (11). The first expansi on nmechani sm
(31), the adsorption heat exchanger (13), the second
whithRRe eefi i
e R B sy Sk AR (RO B 1Rl oxOffecr 13)
and thdisecca@mtRatdichper UDN Thecdpillay nde (3DHAndME N8R agnetic
(11). The second air heat exchanger (12) i's connected
valve (32b) ettt cbasaitinGRidIRN with lehckBothér, I dn R@itiod, R séebnd Bfansion
four way switching valve (25). A fourth port (P4) of
methemisn® (32) way tevdnteddvitrig@enpahsien ¢29¢. i s connected in
fluid conmmunication with the suction side of the
[00d@hpr ebsthe rdfA ggranticirepD @20B] the éscharge sidayf thei doadpiresgor (21) is
valve (25) is operative to switch between a first
corgregted in fhideiemamewtioh withca Gstpar (R tof the foet wee swittteng valve
first port (P 133 and the second port (P2) and fluid
(250 o nfhspeangtponr(PB pefibe four veaytsiwitching oratve((B3)is aowhected in fluid
fourth port (P4) (as indicated b solid line in _
COI}I]DW@%OI&M;I t sqqlgylga,t exghangerd Do ndhe fisgt € xp#istsin mechanism
,IF‘EOV\%?H uid communi cation between the first port
(313 § adseaptiomceatexchangst {13).5h¢ seeand £xpANGion sRaehMism{(3Pnand the

secpl i Pt Rringes Q) By DoMecirch FiBa ot Buseas: BidFommpnication
wit 5% st ¥ e 1 PRl o JB et clihenf Bebiehedf (G ik et in
ORGSR L PERSETPS LELAS L DS Ao
Po B bE Rl SR 304 (35 SRRSO prhfinafon it

the SWASTRMRE Btk prppest abl i shing, during
operation, 25 switching between a state in which room

[00aB] af TS foRARSAGRitEIROVANE (5] i PEkeRstRE! 19 Swil@Rbetween a first state
exchanger (13) is supplied into an indoor space (see

which@illoes flb{d*onai Oni24tin) betwdedh tBe FtsBpért (1) 208 itedset oMbt (P2) and
after passage through the adsorption heat exchanger

fluidk®nnmientipe lberekbeh ohd third potti(BR)dnsl ths frrthipgur (8) (b6 B)dicated by
and 2(B)). [0050] Furthernore, the air conditioning

soligld prrinFimur¢sIOA) iasd ¢(B)3tand atsechnarsthte ohichgilived fluidcdmemunication
able to performboth a noisture absorbing operation

betpeeetheifgstmest (P nyndethe tiaxdg)ort @l andaflnidicotmumenicagion sivwegn the
operation (see Fi guresﬁ%? and 2(A)). Mre

seceprbport (2 1ang the fqugth gort puindicatsd byisohg liop iy Bighesa 2(A) and

the adsorbent in the_adsorption heat

ile coolin :

Z(BSQ chi sol(thgfour vy shiicking yalys (2P)rbstwesarthe fisshprdsecond states
el PUAL AT B0 oL Lon el SXENANGEE (10D 08 e i 20
[OOgBj St Mtﬁo&g%li sacst’)in {urabion %tdo?gésc%tied sepeciﬁcally, the air conditioning
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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heati ng the adsorbent in the adsorption heat exchanger
(13), noisture is released to an airstream fl ow ng

t hrough t he adsorption heat exchanger (13) to thereby
regenerate the adsorbent. T9pSthis end, the air

condi tioning apparatus (10) is provided with a
controller 10 (control unit) (15). This controller

[00@%]2) GRHeRhSrel (A8 afr%? dl’t’i@ﬁﬁnggbl%ag&hg‘%qf ?%j Ao aﬁd‘&mﬁgured

ansi on nechani sm |ng nec ani sm

f
o el S PRHB 52?‘2%?9%?‘?*3%‘??*‘?%@2%%‘36 ol F LA PRS)) and

a mRf{stik Fel RINRRIRAtR (se¥WiHired mkaﬁ@ altTm)g IRRE g;secﬁrtanyl An the
t he noi sture rel easing opera ifon. Thé controller (15)
molsfieé Hskesbing \Aﬂtrhlﬁ‘dh Rdiilk icoBing( thved Db irl tht @dsozpticielidat &gthanger
part) (16) ich sets, depending on 15 the indoor
(13),ah@stireniaan airs@ehm fowingehiongk theaddsadptioh hed esvtidngdr (18) is
bet ween the noisture absorbing operation and the
adsmibied by rtlee adsbrbasi. n@rothe péter band, & the deoistie rslessing opératjon, while
timer (16) is constructed and configured such that as
heatihg tHezadsorbettdn thd adackpiion hew seehangéreg(18), mwistimgtiereleasedito an
whi ch swi tching between the noi sture absorbing
airsgamm dlovang teughtibe adiomtiondieat axicbangien 6 30 pretharaby mege@erate the
made is set to a | ower value. 20 RUNNI NG OPERATI
adsprhgsty | Tpﬁhxs wed ftoe ﬁléﬁpmfbtwmh& apn#EHPHd 0d t?d?fa‘flﬁ%w&h aqeatroller

d .
(CO%W%%%? HU 1%%@?‘593 L)Jsepm&( 10%#' SomeSCE‘mgé?g TRlvs ty)» the

ok O L S 5 20, SREL A DB R G
rst

the gfggvo fbrl 1&6@6&%@ Bﬁﬁg%r]antr_m {IZﬁdf Slglaen%stg%gtg%tb%%urbemeen the
moBEL b lnt | érstg&{)aﬁ}dnﬁt% FBRAP RN 2RO ﬁ,e E&g%ﬁr 15)
o) 1080 REDATH Al 1 BUBEES, B

the %(ﬁ)%ff R ABR1SAL, ¥ BinéanteB4P it WEicR /A&, BetW%@n ﬁﬁ%ﬂmsture
state. On the ofher hand, in the second operation,

absbmgemwﬁm%d\ﬂeé rY]Blsﬁﬁé)eléa%mP'o@@ﬁﬂoh s thhd. OBk Stiedheng timer
and the el ectromagnetic 5 valve (32b) is placed in the

(16¥Isasasingtaltand coBfipdtd buchtthitss sicdla®nt heat 1dad ifdrésts, the time
operation, refrigerant discharged out of the

intezeatat whs:hrswn@ﬁibg betweda tisemoisturd dimsofbing dbpaatiornewtthe moisture
exchanger (11). Subsequently, the refrigerant expands

releasing operation is made is set to a lower 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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in the expansion valve (31), evaporates in the

adsor pti on heat exchanger (13) and in the second air
heat exchanger (12), and is drawn back into the
conpressor (21). At this tingg 10 a stream of outside
air (OA) after passage through the first air heat
exchanger (11) is expelled to the outdoors as exhaust

of Iﬁ.gﬁre(ll%ﬁ? are Mair}el ot & Bf  hAAHh ﬁ{erﬁr&tgﬁ%erﬂoheﬂle Resradf

spectively through the adsorption exchange

opédnind oRg eiﬂ?ﬂhﬁﬁﬂ RalBE3B8E Ra@gcél'ﬂ th alfR@deterifFiARARY

an
return into the roomas supply air (SA). [0054] At

elebth@hadnei®valdé (3203 1P heddgA thdUpRA %, NN theRBdr BAAE G the second
mai nl'y in the adSorption 15 heat exchanger (13),

opeMidie tiR dxp S Rl ﬁ&ﬁts Hced &5 Gletppeh StafRQinl AROE BetBth APn¥tic
in the second air heat exchanger (12). More
vals@ 2 iscslhded in dieeclged tsta®d. room air (RA) passing
t hrough the indoor heat exchanger (24) flows through
(006BE admichiststats) ilnthetfirsbapeentige) refrigeyant tisehapsd o eff tig compressor
mai nly dehum dified and then returning into the room '
(2W)vaonhdensdsen tlenfestaingead thaangari). f Sobseqhéntiyuthh refhigerant expands
. second air heat exchanger (12), thereby being mainly
in the expsisian dabve (3heevaperalgsrin tly ddsemtion beatcuphanger (43) and in the
result of this arrangement, it becones possible to o
secand pig heaterchaneenildb and irdraws basiginghide sampraser (2 Dat iAdhis time,
[ 0055] On,the other hand, in the second operahion, _
a stream plyasife 2l (QAp altgarpstge typughhtbe tieg ayrheatsichangey (11) is

o RSS2l S SIRLAE  0 pse
BBty 7y RS O} HTRSERD i
o~ G D e eall of glEn 8 75 e et
e

hedt Bk QHa@Ber (1), whfls A REAMe HER LS8 EIRN B YerfoAidd tinly in the second
expelled to the outdoors as exhaust air (EA); and

air 88 eREHangdr (31). e WMRIspQARAIBI bnd Y o BbbBI i ARI)FASsing through the
through the second air heat exchanger (12) returns

indoot lfeat BhaG@M(2H (Bwarhiough the(a380rptipA A& kexAanpdial 3), theesby
one part of the roomair (RA) which passes through the

beihgdantly détemtiddiedaad gieem re@d)ing whe thei rboing whiletierrgmaining other
t hrough the adsorption heat exchanger (13), 5

part 8gengratgsthe hecoad soteatrexcbanger €2),Hberelesx behg mdintycooled and
outside the room while the remaining other part

thep setumdng intolhgioare 4eeserdltaf thin smangsehi tidieeomappossible to
t hereby being mainly cooled . and then returning into

efficicatly gEmide reomy geetingandidehumidifisatiafecond operati on, the

[OOSStS]alt %ni tﬁe E)trt]lg} hand, in the second 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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only indoor sensible heat |oad processing is mainly
perfornmed whereas | atent heat | oad processing is
hardly perforned (to be exact, the second air heat
exchanger (12) sonmewhat 10 p2tforns |atent heat | oad
processi ng). Consequently, roomcooling is mainly
provided. [0057] By alternate repetition of the first

stre%ﬁ%'f%dtﬁ’ Bir3RA) bLHE REGLRRhORE! AL 's%nﬁ RirlHagt exMB¥hger (12 retums
descri bed above, it becomes possible to intermttently

1nuﬁﬁéﬁﬁﬁ@ag§?@ mﬂgygnt heat |oad processing while
conti nuously perform ng i ndoor sensible heat |oad

[0058]0C e $xithe tinf¥, ohd'ért of th8®oorh bie (RAP Whidhl gsek Ubugh the indoor
operates such that as the indoor [atent heat | oad

heat sxch@gge 24) Nehdn it fldwihg et thabdseiptih It &xechamgr (13),
between the first operation and the second operation

regdnsratascho agrorteieahd is themcapeliedde onsiadedahe fomns evhilerihd semaining
when the indoor |latent heat |load is |arge, the

othdripeq peseey thobughvthe sériond air hieatrexciragen(12) thdrebyebning mainly cooled
i ncrease the amount of dehumdification so that room

and ¢leswfreturning idp therroent.  Om otheewordsein thasrgondvparatidne the state is that
i ndoor latent heat load is small, the frequency o

onlgigdpemsengbledicgideprd prosesing i ﬁ@rrébperfwééwheﬁ@s i@erarh@atripad

of .dehum dification so that energy-savi ngs are

Progesing tsdrd wmfvmdmkww@m ORPIERACE RISDoREs (wcﬁsg]fﬁwhat -
e P 5. VSl RS BTG

0037 s Ffiismtes rﬁ’BFt&H ‘%ﬁh%ﬁf% 5"23“3%“ e {one bidrdiiop in the
wayocfe%;r%ed %o('énﬂ bc‘ aﬁ%%ﬁebfoqgte?ﬂ]?{eﬁ%s&o fmﬁ*g(g'qatt%nt heat load

ecarrle erna

proc%gﬁﬁngmg?foﬁtnﬁoggg @%goﬁfung Hﬁf&bf‘&n%lé 18t 1084 Pﬂﬂ%s . At that

Isre predetermned val ue an

tim& |tl?é3&fn%ﬁ9ﬂ2§) GpeYﬁlsé’ Sich (3423 tHe%nMo@@ﬁth'h@attlbﬁi &Eﬁﬁses the time
dtate e ot her hand, in the second operation, the

inteRA! SXPRIGE bRTicMAd B&wedd ihelfﬁ'stmp@ﬁa@i@n lafid iescORRIbpRtaAbS is
and the el ectromagnetic valve (32b) is placed in the

accathplished $6 rahde to[debedde. | thk‘ﬂqﬁeﬁﬂ}@hﬁhen tHe ihfiorilatetheat load is
operation, refrigerant discharged out of the

largeahp fregsancy of 2dixchinn@densesed o thheby émoerde dieraniamt of
exchanger (12) and in the adsorption heat exchanger 5

dehgrhBlificaSiob se gt radny comfret s efihdnged. an®n theprhatdand, wiiva the indoor
expansi on val ve (31), evaporates in the first air heat

late@t%tenhl@gévs gmal) theafrrurcydriawitching s destessedvie theraby reduen the
(21)., At this tinme, a streamof outside air (QOA

amopn @ﬁde&aﬁ%zééatmrsad@ﬂ enPEY fSRYiBgs #F enbanged-exchanger
(11) is expelled to the outdoors as exhaust air (EA),
while streans of roomair (RA) after passage

HEATING/HUMIDIFICATION 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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respectively through the adsorption heat exchanger
(13) and through the second air heat 10 exchanger (12)
return into the roomas supply air (SA). [0060] At
that tinme, air |atent heat pp®Rcessing is perforned
mainly in the adsorption heat exchanger (13), while
air sensible heat processing is perforned mainly in

exf8o8 S208 Q7 Bl SR d ) Lo Bh G A
plabdiEinithdagsedneat. exchanger (24), when it is flow ng
t hrough the adsorption heat 15 exchanger (13),

[0059P eNemahR Staltd) 8n A IRERPEFatioh NefrRRYanP 81sBhr R dHt Bf the compressor
hunidified and then returning into the room while

@ 1?] BéndefsaRiif tHeGedidedir At ExchhOv (12)0d hiheABsstpEGRead bXchanger
eat exchanger (12), thereby being nmainly heated and
(13).heSubiseduently,nBe fefiti gerit@xpaisin ke elpardsimulalveqB 1), Bi-sporates in the
arrangenent, it becones possible to efficiently
firspaiohead exclomgeh@dh), andjisairavn baoki idiof the abmpresso2 2)00BL thiftime, a
the other hand, in the second operation, refrigerant
stregimseftrant sidalaio (DA béftdripessago thpowghgbe fifsP diy hemreotelmsger (1) is
the second air heat exchanger %12). Subsequently, the
expeled tofbe antdoesspa axlkavstair (et ) apile gams aflyeorn 3R A) after passage
evaporates in the adsorption heat exchanger (13) and
respgetively thropgh thejadsqrptien ksat peghgager (13))and shrgughsthgseeamd air heat
ack into the conpressor (21).. At this tinme, a stream
eX Pna?aﬂs%Sa%ma} intq iBayooRR ARFUNPASYREGEM: hr ough the first

elled to t tdoors .

100BhT o AL E G R s PeesRingrs pesdiied g iRy edgporpion
eGP e RSB hBL AL SRRt dceona
i R Ughly " Th PGB i RO DR

tor GAThERASHAREY o blneP (), Wit T TG el b s B hca
excithaxs’gé9t13)n%§&ne?aieme 98dorbedt JtherdB\EBeihd mathlPRBIdMed and then

hrough"t hé adsorpti on heat exchanger (13), gives

retFBing ikto€hd oht) vhild SRS RARINIANStheSpdrBewEMRRIgheRe §@ond air heat
outside the room while the remaining other part

exchase ¢1 ) here beihg nsdnl9 heatad andvhah rewelige thé Iohdm. Asa
t hereby being mainly heated 5 and then returning into
restlhef thzemangemerthie becvnied possilbie theffiseatn grovide rabimdizatiihand
state is that only indoor sensible heat |oad
hurmpidiftratienng i s mainly performed, while no | atent heat
oad processiar‘;g is perforned. Consequently, room
y

I
[00aEkt Orghe ethaehandyinghesdcdediopqradeaelngeraetsiischimgdd abionfdhe

by alternate repetition of the first operation and the
comyaessAr(21) condenses in the second air heat exchanger (12). Subsequently, 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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operation, it becones possible to intermttently
performindoor |atent heat | oad processing 10 while
conti nuously perform ng i ndoor sensible heat | oad
processing. Also at this ting3 sw tching between the
first and second operations is acconplished at tine
intervals depending on the indoor |atent heat | oad.
FECT, - n'}@}'g h@@%ls i
[Oogjcor (ﬁﬁ%t%ﬁ% Eg? ?ﬁ&{g@ enbo F%ér% these]asliq}grough the indoor
heatCXHardep m?,%ﬁﬁﬂ@{sﬁiab'ﬁné &Q&u%hsthe ABGeHtibR Heht dxdBanger (13), gives
refrigerant circuit (20) including the two air heat

moiSteed RNBEs&ofbbht anki2} tintxpéiigl t8iongide thelfiR vl theaimaining
exchanger (13). Since it suffices if the adsorption ,

othdtgait paxehangeath thd sgcoaddirthbse: exebamger d2), thaaby bBAaHaAGLY heated
(12) are provided within the indoor unit, this

and phienventsing nto terease il otppenaisyin the zexoad dperaticn, devstate is that
costs, in conparison with the 20 case where an air

onlyximddort eosible heatdoad prsessoans maype pedontwdy while noddtend heat load
unit are separately installed. [0065] In addition,

proggissing is perfosmed.r soersaqueantin ropratheateg isdsanlypreovidéteat
exchanger (13) which supports on its surface an

(0063 s or Wisrdes¢ribed pbeve, by giematerepasitionof Hedfirst epgeation and the second
processing, this nmakes it possible to utilize heat

: : of .
operaiAneh Befomss Passible & ingarpiticaly perfarm indgor irah Beal doagprocsssing
.of the adsorbent. Accordingl ince there i 0 need..
whife gonfRRRSH RgloAmiREdPLoRT SEP TG AEA IOR PIaSRen IR LR gme:
. ar.at el romthe refrigerant.circuit. 0),. this
swiRRGeRhEeethe ) enifitnd SORHRRRICACCERphoredal g hErvas
0 . cat conf.igurations are avoi ded. [0066
(hpéﬁgﬁ%éiﬁ%ﬁg*x§%§aggﬁ?ﬁa?éd means for adsgrbenl heati ng
i s unnecessary, and 24 hi gh-COP operations can be
carried out because it is possible to provide

EFFIR 09/ 4 ¥t et EMISODRVERFT heat i ng/ humi difi cation by
driving only the refrigerant circuit (20). [0067]
0

di t if@Badordance WithBe fikst SthbSATRRA, BRI Hir cdn_tlﬁiofn[r%cﬂf)?ﬁﬁﬂls (10)is
switching between the 5 first operation and the
made@HUTAhORSH Sdritircsit tz\m fiehsEal tHe tivb Qi Hedosdchardlefn([1, 12) and
heat | oad is |arge, ile on the other hand the
the finglgudsmyptiad hanetdhhngg (D3t WSave titwmffides $ff the pdsoapticnheand
the second operation is decreased if the indoor
exchangentl 3h et the sembnid sirdwat dxchideee th2) are proeidedresthin the indoor unit,
_possible to performoperations with a bal ance between
this peryentscmfingreasg el apmeatyy/sisaandapss dovn SECONDENBODM VI the
OF THE | NVENTI ON _ .
case where an air conditioner and a desiccant type outdoor air makeup unit are separately

[00

installed.

[0065] In addition, since it 1s 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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[0068] As shown in Figures 3 and 4, an air
condi ti oni ng apparatus according to a second

enbodi ment of the present invention is an exanple
obt ai ned by nodification of 2he configuration of the
refrigerant circuit (20) of the first enbodi nent. The
refrigerant circuit (20) of the second enbodi nent

high BEIE 1P ohS o, B ited L o0 BE Ry BSRIOREGYISES, 0%
cooﬁhg’ﬁé fartt %faﬁncgtgé‘li oﬁ%ﬂﬁ%’&?xﬁ {x ]lgﬂ%gec Yhe (ﬂﬁ%fﬂg@%ﬁ rant circuit

(zoj_he adsorption heat exchangers (13, 14) mainly
performair latent heat processing, but they also

[ooegr f orAadig&asyohehd8dt eRbQERSH - fre{qquﬁ;%]oflsh}fﬁhﬁlg%etween the
refrigerant circuit (20) of the first enbodi nent,

first §fefdtip@raal thedec 6t dperatfdn(ig heredbed iff ﬁ&h@&ﬁﬂ&teﬁt‘m@ﬂﬂoﬂ@ [Ltlarge
is configured into a closed circuit along which a
whiosrpthe st hailthe fiRquaity d ewittidag bewebatgdirst opeyatiodnnd the
expansi on nechani sm (23), and an indoor heat :
secandodpmregion i debreamediffthaindbyr lstentieat ledd isTimealt. e fHdreglgy #trbiecomes
circuit (20) is provided wth a four way switching
possiblevte pedérm opgratiansavith bamicedpetvereh aodrs epindort pmd/ eresgygpvings.
the <circulation direction of refrigerant flow The
out door heat exchanger (22) is made up of 25 the air
heat exchan er % The i ndoor heat exchanger (24) is
SEGEYD ﬁ%@N QK THEANSENTIQN heat exchanger (13)

dt econd adsorption heat exchanger (14) which
[008He. c“oﬁ’@&%a Fiayrese} andd, o gl $ORYHATINE CRPHBIS RF LRI IBE éha

il B R S P i
conRANSHR LS A0 e ERE R AT SRR
A S RN g RSP 1

circu 1 on

2
o L A b D PR SEE i
ads&%ﬁoﬁ R¥ReRéNggtR e HinaRCih ot QbokEEmbARmaN te! a% tion heat
between the frrst "adsorption heat exchanger (13) and

exchdi@efSQ T8 ) ASEly Peietn B afterd Xl@ﬂ%ﬂ@&%mﬁ% Dut tHe QYS%]pel'fBrm
the refrigerant circuit (20), the discharge Sid
sendible hearppoessiag. (21) is connected in fluid
conmuni cation with a first port (P1) of the first four
[006®y sMiikethiemefrigemht@rcquzg}0) of tsefinhempodimeiRRje rofridekemt circuit
first four way switching valve (25) is connected in 10
(20¥ oftthel presenhgnibodiniamh isionfigyriaé ired v chised ciexdhaogewhich ) |
The air heat exchanger (11) is
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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connected in fluid communication with a first port
(P1) of the second four way switching valve (26). A
second port (P2) of the second four way sw tching
valve (26) is connected in fbuid comunication with
the first adsorption heat exchanger (13). The
expanS|on val ve (23) and the second adsorptlon heat

MR A A sl

the%ii»‘i’t?ﬁiﬁg Sechdridm (33265 Eq{?&% ué)o ot foglnwg}? Q\thtﬁ%iﬁé‘ éﬁgg Eflrst

IS connected in cationm w

wikiidg hEsh f
oRBgfs S 80 R A A 1) g

flow\h thehtfigeiat ViecliZ@h) ikl £R0RFE0RH wa shitthifle valve (second
communi cation with a third port (P3) of the first

switahirig meghanist) 26) Tor reabriig (RS diredtion dfl effi & fnt fRov BetiveBn the first
port (P4) of the first four way 20 swi tching val ve

adsO@fipn hsateankemgted 3) and the seboad aorptic heanehbfpedr (BL).
suction side of the conpressor (21). [0072] The irst

[007bur viayhesweiftigenam giroait (20),(1BS listinrgpadas the compmessdr ¢21) is
between a first state which allows fluid

congeqipdiin ibuid icomuwication withe firstmrt (o) of (e fitgt famrdwashevitching

second and fluid communication between the

Valth‘izﬁh pgﬁ%co(@@)méﬁ@ afiilee firstifouin wamswitcling velys (28 is connected in
i,ndi cated by soljd I|ne in Figures 3(A) and 3(B)), and
fluig COmERIRFALPRPAD RS B her Esehangst (LD dicataxchenger (11) is

o3t L0 Commimicclon b SubaRi (P het b6 eesal gomvprbyitching
0 B 5 Ao T s
o AR A A PRI 9. o
vl ST e LR b0 HlehBecl 4 st sl et n
seribdluid cﬁﬂfrﬁmﬁ?a%))n "i‘iﬂffl thDGrsk Qa’sr'g}ﬁbdr?lgge'é%%j ﬁ&%@ﬁ&) A) Sl‘he secand

indicated by solid line in

ds@pE6s REA extidh
)y s%clajtween the ffg?ﬂslﬁm%grc t@ﬁde%%ié@ lgﬁgi%@f%wgormfﬁ%d port (P3)

of thnsbebhdifotr e@BWRCEAE vave (18)! WASR UK Bord BROM RNebof PR\
and the fourth portg(P4) (Z(IB;S [ nd?ca?gde%? solid (|)I ne vy

swiichingivglmed26) i8 CBinceted i (18)d) confrhidiit AMen GRERAHIANoHXP3) of the first
[0074] In the follow ng, the running operation of the

foumivay switdiing walve@Shp plaradtlition( 4 Burthportd@8ef the first four way

switching valve (25) is connected in fluid communication with the suction side 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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COOLI NG DEHUM DI FI CATI ON OPERATI NG MODE [ 0075] Duri ng
the cooling and dehum dification operating node, the
first four way 15 switching valve (25) changes state
to the first state. And a fipgt operation of Figure
3(A) and a second operation of Figure 3(B) are carried
out alternately. In the first operation, the second
ur Ve . e :
1007 " sBah g Wy S Bub v E AT RS MR fo bl Brcegn a i

statShi MRS %&ﬁ‘ﬁnﬁg@n EARBGERe ifrél;pﬁgt(? }])t de e S%BHd port

state. In bot e first operation e secon

P2 i !
O b e o8 R R R B
indichtel Bl So18d BASin Fi?uﬂeBS(fi)' andU(Apehdt 4 QRond 8hicivAgERMows fluid
di scharged out of the conpressor (21) condenses in
conithéniédtion@BbeeXBHARYP6rt (FIDand itk thirdpbe (P3Y&id fluid communication
adsorpti on heat exchanger (13). Subsequently, the
betwedrthgescand pest fRH)dmditie foheth euaidR4) @B indadawdl Hy253)id line in Figures
evaporates in the second adsorption heat exchanger
3(B) add 4(Bind i s drawn back into the conpressor (21). At
25 this tinme, a streamof outside air (QA) after
passage through the air heat exchanger (11) is
U_g%(\Pel led to the outdoors as exhaust air (EA); a stream
RUNNINGORPBRATI®N) after passage through the first
adsorpti on heat exchanger (13) is expelled to the )
(003t dodn shedellawmey the rapming pposytionsefthe ais cordifiening peiswgtus (10) is
d a.L.r (RA) after passage through the second adsorption
estfiied- 27" exchanger (14) returns into the room as supply
air (SA). [0077] At that tine, in the room the second
adsor ption heat exchanger (14) perforns air |atent

CopE N R PRI Lo DR ERAT RO B haceea”
oY Sy ST S SISO b v
swi&ﬁﬁ%%“e%ﬁgfr)%g%e&sﬂ?gtd ﬁe FRE RSt éjﬁfspﬁfgelré Hre 3(A)

On the ot anot her stream of room

andRASSIADL ettt OH G Figvee 3(H) St AHSAT Hiltla®PrmalfAt 18X&@ROG eration,
(13) regenerates, during its passage therethrough, the

the 86504 BaAtvayaRdiching vakRelé)athah gestshite RLUHE AR State] 00 }le EFond

the other hand, in the second operation, refrigerant
operhitivathe gednd fidurGiayt Sndtchihgcanfer(@6pciangedklate e ss&oadistate. In

the air heat exchanger (11) and in the second
botlathedirgitdperatine and thexetmdgperatibd,) the Begrse ofiepening, oftthkeexpansion

refrigerant expands in the expansion valve (23),
valwe(@Bois atdused to & predétemsinediddoe. pt i on heat exchanger

;13), and is drawn back into to the
[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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conpressor (21). At this tine, a streamof outside air
(OA) after passage through the air heat exchanger
(11) is expelled to the outdoors as exhaust air (EA);
a streamof roomair 15 (RA)2aAafter passage through the
first adsorption heat exchanger (13) returns into the
roomas supply air (SA); and another stream of room

Ridpet (4) r&hh8 intd a2536R &RIAIGR:{(BR)second adsorption
excheff ge%ﬁange#](l4) 'S exp@ﬁ?eé(?o)the out doors as

[00BXhausAt tRat'tintd AN thelr@6hi Sthe Sbcoh @lsdrptiBh hdaledh8nde? 918) performs
the first adsorption heat exchanger (13) perforns air

air laihehéat PRREssRpGRISH REsiBlatheat prossingb! Bo @dtup, a stream of room
processing. To sumup, a streamof roomair 20 (RA)

air (FoA)ohhiph passs throuptighe $deend adssiptiat $@stuxichahgeLHM) is mainly
exchanger (13) is mainly noisture adsorbed by the

moiatisoadrertied bysheadeduznt,yis gadhdly, coaled, asl ishisn reairmgdiath the room.
into the room On the other hand, another stream of

On theartheriband, Rapthpastsiamg firhomuagh R easeng thdowtisbe fitst adsorption
heat exchanger (14) regenerates, during its passage

heat ¢xshanger O megenpreteadbuingdtstpassage thesetopeh, [theladsprbent end is
out doors. 25 [0080] By alternate repetition of the

expellgdsto thp@itdeersn and the second operation in the way

00 B GR35 R e
conﬁ}?e&n;tég ?ﬂgcln%l s%g Erﬁé)? a?rlqﬁgtl éc’xl%hzlén%ggﬁtrlp gq? grtgtle S@?)g tads!o(rjgtgon heat
ox PSR "SR b e RSO R O 5P .

fi . [ h . d .at i
cvo B LT PR B R SRR RS 50
co ERort Qgg/' ggﬂgfvs\)dt{t 1 %@{reﬁﬁ %&‘ oh@ﬂg airgOtAlg %?l%lg?aesg%% through the air

_ reque Ing 1s 1 n_cr _ea_se _
| . :
oo SRS 15, SN G U 020, Bt 0

(RA)@QL@PE@SSé:ge! tRfoR Bk tHeemkt 4d0aPtibs hediRkéhank Qa1 %) RAMENMEYo @ room as
switching is decreased to thereby reduce t'he anount

supplfy attalSWy] alidfaneehet StFeasiDoftlbai LN@/QYaf@RPhRGse thfdigh the second
enhanced. HEATI NG HUM DI FI CATI ON OPERATI NG MODE [ 0081]

ads@ptiombedt eecHaegdri(b4) iaegpdileditelidei cmatoosrsemhnat hin EARde,
the first four way 10 switching valve (25) changes

[00&R]at e Atchathienes ctha dost abe firshadsoaptian st ewhasger (18) performs air
Figure 4(A) and a second operation of Figure 4(B) are

lategtlicnt prgcessingaind eirsanséhly heatprodsesing.r sko sugpap,atstigan of meom air
second four_ way switching valve (26) changes state to

RApyehigh pagpessthrpugh therfirst adsorptine heaignehanger @ Akisgrainlyanoisture-
ads@rﬁ%{] 8% igh%nddsct)rggnt,si% %?a{]d%a.{l)(? gorol\el\g):/cm(? Y\sl,l tthxcf::lla1 irertll?rngciJl £n¥0e th(ezrggm. 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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state to the second state. In both the first operation
and the second operation, the degree 15 of opening of
t he expansion valve (23) is reduced to a predeterm ned
value. [0082] In this state,28n the first operation,
refrigerant discharged out of the conpressor (21)
condenses in the second adsorption heat exchanger

timé AfdrvaloH RERBUSAIchihg BehfeentBS fiksO6paRiorLaidaRE SedoRd bp@ation is
expansi on val ve (2% evaporates in the first

accEeplhigl i ORalEBtdecRusE alpBiequdtly, Shen ithe thbeordatentiRat load is
exchanger (11), and is drawn back into the conpressor

larg@xh€ Zkjuendly of biwlichihgB, inaestd eathersby dntiredsd hesdmounOby
after passage through the air heat exchanger (11) is
dehempdfitambntso thet eoon tomborsis@ahaxhbdusOn she oth&eAand ,awvlstnrtbamdoor
of roomair (RA) after passage through the first
lateatisat lvad ensnhah theefkauangest spiBhingss doqpedstdth therebheeduce the
outdoors as exhaust air (EA); and another stream of
amoupd pf eghunid@fyatadn serthgenergysavingobugienhinsedecond
adsor pti on heat exchanger (14) returns into the room
as supply air (SA). 25 [0083] At that tinme, the second

adsor ption heat exchanger ]&“14 erf orms air |atent
HEJTRY %DEHQ?&IQ s@l‘gﬁ‘-ﬁ G Brocessing. To sum
0offl. Sabutng tﬁ%g%aa%g%a QFQFEMRE@PEE Eibperthr A 50 way
il OG5 AR RSTTS Gt bocobd bl AP Bt arspanaTagere
e
0pe¥{ﬁ%nffh5§écoﬂg ﬁ.ﬁ J[)ﬁé%l{lﬁﬁ'-tg v%i%'ti‘ % 9{0 éﬁr%g{a'té?g On

passage t roug moi st'ur e sor ent

the %Qr héhdl [HeRe SERBH lopthatith, ihiEscRM ARAF Sray [s%&ﬁ}l vt %5) changes

ot her hand, i n the second operati on, refrl gerant

stateltchB aEGRd s, ah bbikahd fie® Bpérﬁﬁ&%nc(t%é)ae&)ﬁﬂ' dBaEESN, itHe degree
the first adsorption heat exchanger (13).

of opehiag @8 eietdxpansiditvalvea2B) Beedrtd RXPpRdetcimintdealue.
expansi on val ve (23), evaporates in the second

[008ZIs or [Ihitldn starain the fied apereation, téffigamndt dischatpedaut oft@atompressor
exchanger (11), and is drawn back into the conpressor
(21 @ibdensas irt thliesectdndradsmpﬁcm leanexxhanger $14)e ShbseQM)lyalﬂlB er
passage through the air heat exchanger (11
refr@@pﬂ@lt Pepintlpin the expangdioo velva£2Bx ercaporatesiin th ta@OMlpeamt
roomair (RA) 10 after passage through the first
b@g@r (3) and incthe a@h@ﬁ@ﬁ@@aﬂgm@}) epd irdrawn g@@i infpethe e@tﬁpressor _

supply air ; and anot her stream of roaqm a

(21)< RA}t taa‘stt@@e ﬁég@%@ @f PHEEgH (DA aferprseresithrougi the ait heat

o G RS IS i R o
after Sgstsageex ho%%g?he ér]ég’ Zldsgl(?prtlfog et excﬁanlgat &gs is expelled to the outdoors as
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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processing and air sensible heat processing. To sum
up, a streamof roomair (RA) which 15 passes through
the first adsorption heat exchanger (13) naminly
regenerates the adsorbent, t2@reby being humdified.
Subsequently, this roomair streamis gradually heated
and returns into the room On the other hand, another
retugny igtarthe foamon®aihe qthox)hah ahthoustsram of iepmuaigh(RAevhich passes
second_adsor ption heat exchanger (14) gives, durin
thrqugh theafirstasisomtien beteaelmeer (13) ives; éuﬂ@g ith pasawdhtre&rough
and is then expelled to the outdoors. 20 [0086] By
mOlﬁWff‘e‘iOﬁh? édaOEtﬁ@f and is ghegrexpelledstp tha O%é@rat ion and the

d bed ab
[00 ngén 8@4&1@@&?? %ng%f}géyéﬁﬁtﬁf:?ﬁn? ﬁ@é&rqu&% Rf the
congargsaoa ﬂimﬁé%‘%gfrﬁhg o e Teeh Sotepes () SBb{tfjuently, the
relieh R ERRR B SRR A Zﬁﬁ%%@org#%tm e#ﬁfﬁn&%a?@gon heat

excliRENA LGP R hEGE AR AR, RRRLs driBf padnfhE fprsssor
219 ﬁg@ggls?ﬁgog's of bll§ia8 09—\:)] g&t Jégtthljoﬂg%{hg aﬁ'theat

ovi aes are O econe

excﬁ%ﬂ%éf Qhpiste? &E‘attb Wﬁ%r?ﬁ Jx‘ﬁﬁﬁﬁb I§g (Eﬁgoé){trela%tcﬁ’%mﬁ%ﬁt (RA)

| oad proces |ng and 1 ndoor sensi

aftePp&eRfehidtigh TtY SrstBEtioh heaﬁ‘&éﬁalﬂb@r {9) FRIres ﬁﬁ@ﬂlle)foom as
provi de room hum dity control, whén conpared to

sup;%lyfaii{ SAgEdinB’eE stréaml &l @n@kﬂ@l)"ﬁﬁp@ag@'ﬂﬁrdu@ﬂﬁmdemld air
0088] As shown in Figures 5 and 6, an air

heatcaxabarigeD (120 i exppléddouhe §utddoraas extdumgit @4y. third
enbodi nent of the present invention is an exanple

(0084t ai @edhasyinm dieffirstetdisauptiof hedt exclmopdéri (§8) @erfooms air lathet heat
refrigerant circuit (20) of the first and second

proggsting incbait sensibheheat pfocesgingan Tosiimop, & strea®) obfoonhair (RA) which
present enbodi ment includes, as a plurality of heat 10

passex Hnavgleths figst adsorptiontgeat g_)zpjla]ﬁggr (b})fr@@phyﬁggenerates the adsorbent,
refrigerant/air heat exchange, two air

therghebringBymidified.  SypsegnERily. Fhﬁ m0§n 313 FWWS@@@B&@W%M

retu(r%ggto%ﬁ%) Pq?a%f IC %ﬁﬁ}%ﬁﬂtéﬁ%:g ]:, %‘qaglt ﬁgoﬁ)é%t(ﬁ%% Wthh passes
Li ke .th L t

theoff BESR G kg B@a'a. R BRSPS St e Erbhponeh.

mmgdufe tH't% écfs@beﬁ{/\%ldl e§$£l ed%fﬁ%déu oorsI s a closed

I rcui
[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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15 conpressor (21), an outdoor heat exchanger (22), an
expansi on nechani sm (23), and an indoor heat
exchanger (24) are fluidly connected. The refrigerant
circuit (20) is provided wad a four way sw tching
val ve (25, 26) as a switching nmechanismfor reversing
the circulation direction of refri gerant fl ow And

he outdoor heat exchanger ( .Ls made up t he
mdqqr tatentdieqt lpadhprogsssing rgd ,mctogl §ensthpehqaﬁ lnsd ,prqf:@ﬁmg This makes it

changer I S, made of the first 20 ads
Possﬁ@ﬁtto BEns @éﬂﬂmés ToOgRYTHEIE SERFRD %rb?%waa?fi) ‘i?ég? firse
changer (14) which are connected in series fluid
gﬁﬂﬂﬁ1cat|on with each other by way of the expansion

mechani sm (23), and the second air heat exchanger
(12). [0090] The switching nechani sm (25, 26) is nmade

THigh Byrob m*ﬁq“;ﬁﬁéf%@%ﬁ%\i%ﬁf@ngJ?! ho the genera
[OOtﬁgr CAll Q{&V&ninqjl %% %g,)an %gcoﬁﬂftfoh&%rﬁpﬁra{dsw)) a%c&}aﬁug toa

frigerant CI SEeco

thir® %B&lﬁh'féﬁt Yethy grecséﬁ GG tiSiMst aﬁﬁ'xﬁﬂng@%ﬂﬂé@@ mbéfikafist of the

reversing the direction of refrigerant flow between

confifi@afibd 8f tha AL AR NRFL0)OF URBMYLAnd sb3dnB&fbddiBents. The
second adsorption heat exchanger (14). [0091] In the

refrigefait GeCBNR0F o1 tBé besérd @mbolifheent rehiltiRE, 36 aPlEaligforthast
conpressor (21) is 31 connected in f1'ui d conmuni cati on
exchiniglrsq11,112513,[dd) for(cBEgtiny refriyerdntfaitheftaxchamgy, s dichdang
valve (25). A second port (P2) of the first four way
exclangesh{ihd 2y shich &bly pesfocraniresetgbleihrat frbedsging and two adsorption
conmuni cation with the first air heat exchanger (11).
heatgxgharigersf ({13 st4) avhicthmainly pa(ﬁhm@elatemheat 'pmccssin@ct ed in
fluid communication with a first port of the
[00&Hc ond il the wfnmymsw%r@@)gbf@mmﬁb@ Q)regmng e@bwﬁn}@nm the
of the second four maé swi tching valve (26) .is

reﬁ@?ﬁﬁé@f% @A) of the aresephembodingng i wl?fﬁdt%réw alogg which a
oo o e R Bt ) i R EEOR B oo
nad ﬁ%arﬁxewswwﬁmyﬁsg%sdass el acemuﬁzm s provided
w4 SR NS et AR (25280 B £ ERRG M AR Rn B FTRAGSE e
c1rc€d§g§ﬁi dﬁ%gfon(o??@fn mo@ e tftﬁze%lﬁ W?Xea% ‘é&%]ﬁpg%%Z%(\):ljs Yfade up

port ( e secon

of tE¥ilsCRt Hgat\éﬁéﬁégl 12@%) | e QRRBFhEA ok &aﬁéﬂj @4) is mal'tlig rlil of the first

conmuni cati o t he secon alr exc

adsdrpfion Wedt BxéhahBér (@3 tthé E’e%bn&ﬁds%ﬂﬁlonfﬂeétséxcﬁ i’ﬁ{ Wthh are
swi tchi ng val ve In addition, a fourth por

conféfctddnia sbigssluill @M}taﬁﬁﬂ%tﬁhﬁﬂ%tﬁ@ Biewh 6 the %xpansmn
connected in fluid communication with the suction side

mechhniking23), and the second air heat exchanger (12).

[0090] 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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15 conpressor (21). [0092] The first four way
swtching valve (25) is operative to switch between a
first state which allows fluid conmunication between
the first port (Pl) and the 3tcond port (P2) and
fluid conmuni cati on between the third port (P3) and
the fourth port (P4) (as indicated by solid line in

conf BTyt el ki, RRchoRTPRLEE e RAE R o sviching
NS TERh o R RO E D SRl e ARl AT B e in

fluid BSmiei R EHitAYheRist fr hid €xdHAnkdr{¥)ES ArBAY AifRdir heat
6(B)). [0093] The second four y sWwtching valve (26)

excﬁaﬁlg@noﬁli?fsic}éﬁnéc‘ibdsiﬁ’iﬂtﬁd"cd?ﬁ&‘dﬁ@ﬂi(ﬁl With & first pbAYR1 YWY thE second
al 'ows Tluid comuni cation between the first port (Pl)

fourdRgly wiechsRceance @@)t &Sedod poATH2Y dfuhélsceond T Gal is@itching
between the third port (P3) and the fourth port (P4)
valved26) iis Rohtteddn iy dsedmfluticationi withribg Wirstddrpliomheht exchanger
6(A)), and a second state which allows fluid
(13)c orAmdnthe axpamniohativedd3)tand thd sesondaisbrpfien hpatamdhdniger (14) are
third port (P3) and fluid comunication between the
sequastieliyl cpowetted BRjeran fluidrentrounicdiiopovith P 4iyst@dsorption heat
i ndicated by solid line in Figures. 32 5(B) and 6( B)_J.
exchapgen13yy t hher sstendeadiserption beafigrehangen(l dhisicgnnggted in flui
installation diagram the air conditioning . apparatus
commgycaten yytea @yd@m&h”b@ﬁ% gfcondh faur wryGyitghRingtyalvs (26). Anda
i nstal | ed out door an i ndoaqr, unit 20) nounted_aq
fousgi porh o dae jeconchiuiyay svErhing yalvs ﬁ&% eﬁ@@yeq@ in flui
ween the, out

ek T
ooy A8 e T STk B v
o 18 P RPN on B R385 g

el which is an arrangenent diagram the indoor
0 gr&ﬁ&t F??EO) i ncludes: the first adsorption heat

[00%{C hang@ i rit gk whSvin@ERhiAAQS RldpLRAHVERS swlith betwee{x a) first

exchanger (14), dnd the second air heat exchanger (12

statdvhich 1098 YRAT cdimhihititon tri0&n tho Bk pex CPBNEAA thd #4dnd port
an indoor fan (121) for supplying air to the indoor

(P2t Lt comAgRicati(z Betiveam theahiddpye (PY) ki theffoturtRiport (P4) (as
passage switching in the indoor unit (120). Wthin the
indicateldby seolid lind ihZagyred S )aed S(BY, and dseadndestard awhipdy adlofvkIuid
14) are disposed on the backside, while the second
comanyni¢asinn bewedeanlpefirs{ pat} (R13 and Sedbiedpom (RHand floint camienication
In addition, in the
between the second port (P2) and the fourth port (P4) (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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15 exanple of Figure 8, the second air heat exchanger
(12) is made up of two heat exchangers. [0095] The

i ndoor unit (120) includes an air exhaust pipe (123)
in fluid conmunication wthB2he outdoors and an air
exhaust fan (124) for discharging air to the outdoors
fromthe air exhaust pipe (123). The danper (122) is

5(B?gﬁﬁ’?,iq§g of a first danper (122a) in association with
‘t adsorption heat exchanger (13) and a second

Oﬂgtg danpgh dili2d) tO'P?% g Q)@}héﬁ is% 1ﬂ§t£lllhtfoh%1a°g?£ﬁ Nfle air conditioning
sorption heat exchanger he  dampers (122a,

appardfiR)(16Y i€ nf@Bup %aﬁeuﬁasnuhmm)e@mh ¢aiBeNed Sutdoors, an indoor
operative to switch between a first position which

unltaqyw)/ﬁoﬁhtéd b airirdoof @8I ankl fan (Regundfling (1309 Fo & eablibhiay dihid
adsor pti on heat exchanger (13, 14) to be supplied

contrilirdcdtivd bebodEnlile sdtylo@funiti(@10)r6lo die indsor upit4120). amthe dutdoor
second position which allows a streamof roomair (RA)

uniiafil1 @ringdadsabe fitdt anhgit c2bhdnger @dpwhizhiiothelvastooekeh arngmnger
(13, 14) to be discharged to the outdoors by way of

(22} &8l 2 outde Hau @1 fansyppRApg amto theeutdoor bodt axdtangir(@2).
&;23) [0096] Figure 9 is a conceptual illustration

Adginpatilyssrolgsteated indtiguce Stwibeh istaataerangeméns diagram, the indoor unit

condi ti oni apparatus (10) as well as depicting air
(12§) igeludes e isikemiion heasxdoarr (13). 95 scpend 46@%»%0:1 et

he indoor unit (120) of the air conditioni
exchangsr ehhhsand ty secandsgi B%%‘Fhaflé‘?frﬁlz)aWP“’k‘ meth&r fogp the indoor

hea&%%?a&%akﬁﬁwg@d%&r%aﬁ fﬂfﬁ? o Esgn%{%ﬁ?%%ﬁeorﬁm%@gngﬂ
@41 Rpd f AP iapRl SR ReSeet ?vglﬁ@hﬁ‘f'aéwf B QA0 SEFign e
oG S B ) o B35yt
wh1'lé%ht=: €l heédgécfa {12{ 8&;151305&&1&1 RAteRe Exﬁgm in %d]:ﬂtgz)n’ in the

st reamo out si asses throu t he

afiple &ﬁﬂ%m%@ ﬁﬁ:rbg%nd(alﬂ-ﬁeaﬂ%hﬁh%& W Ate ﬁm@é’hﬁ 'o?l Bwd Béat exchangers.
room RUNNI NG OPERATION 10 [ 00 I'n the follow ng,

[00Y41e rUﬂfé'lﬁ@od?lﬁﬁftﬂzmnn&ﬁdekﬁﬁaﬂfle&hzﬁﬁﬂ EE Mg fluid
apparatus (10) is described. COCLI HUM DI FI CATI ON

confeixRéat] oNGvilIBE ohifH088] anPah ialiExhingt Qi 24foad@charging air to the
dehum di ficati on operating node, the first four way

outddorsfkbincthe by extadusiepip@ Q23T h afigedangica (22 i donepoked sfa first
state. And a first operation of Figure 5(A) and a

dangec 12 ap perssadiaiionofith-ihg dire aB§Bptiar keat exchiangerdid) and a second
alternately. In the first operation,

damper (122b) in association with the second adsorptlon heat exchanger (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



10

15

20

25

the second four way switching 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 t¥® first operation and the
second operation, the degree of opening of the
expansion 20 valve (23) is reduced to a predeterm ned

o 0, AR ) 0 b O ot o
air {iﬁ(e‘)dafq{il?g%sh ﬁﬂﬁllg Ioh& b e rﬁr&%g s@@%?lﬁ%?%%)ti&}ﬂgat ghahfers (13,

t adsor ption heat exchanger

14) BhgRALER thY outdbSrs! Whild SRHRAR btrEARBPRADN B |
)valve (23), Ogvapgrat%s in thé secoﬁ% adéggg%?éﬁ%ﬁgﬁg@

thrd(i‘t?ﬁ ifRNGREr ddddkptianHedt Bx ARG RGARE ahdthhodardDIeS6H @ggﬁm after

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

pasidgk shrbiigtethe 8ecint @aheaf exchatgst (12) airéul4tehy) thafrbem. pagidaially, in

through the first air heat exchanger (11) is expelled
the butdbdrenniD B)0 @ sBeams ofalisids hir 0A ) phAEs theowhriBafitsd hirhestm

air (RA) after passage through the first adsorption
exchager @11 hxhgenlftds3jutside e pedrhed to t he out doors as

exhaust air (EA); and another 34 stream of roomair

(RA) after passage through the second adsorption heat

exchanger (1@ and still another stream of roomair
RUW%‘%?ERAE Nage through the second air heat

exchanger (12) each return into the roomas supply air .
[0094p) . Ip Jlowings Higrurningopesation oftthepir genditipning armratys (10) is
d ia}eﬁerfor med mainly in the second 5 adsorption heat
SS@Hanger (14), while air sensible heat processing is

performed mainly in the second air heat exchanger

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

COBRISEMEHIARRIC LB EIPR ARG pXiancer (24) i

_ Ny by “passage t'hrough the second
oo B Bl SRk 3 A B vy
. t i . .
RS ISP P oo RO g s

andRQSSIHA hetRiof ok FEueNS(B) aRf QYiSEolt ARBIERR). | NH 112 Est operation,
dehum di'fication.” Additionally, exhaust "air (EA),

the Yfoad fdug veyRelilcBigvalve i26)uhhe@a sttioltRe first bateD 238 @dSecond
t hrough the i ndoor heat exchanger (24), regenerates

opetatien als e¢doad fomtvery spdriingyalve{2OLdiangdiatdié fosthe second state.  In
adsorption heat exchanger (13). [0101] On the other

bothhthe dirsti apetation sed trdeopdrapetation, the flegrge o foptenitigsafhhe epgeinsion
out of the 15 conpressor (21) condenses in the first

valvgi (23 hig aedussd empredet¢ridipedaivalué.n t he second adsor ption
heat exchanger (14). Subsequently, the refrigerant

[00¥ pands thinstatgeindhe Bt Pperaticl, vefriggrant discharged out of the 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 1n 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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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 (QA) 3 ter passage through the
first air heat exchanger (11) is expelled to the
outdoors as 20 exhaust air (EA); a streamof roomair

x50 R0 R R AEARUBIFROR Bl 1o
s O30 OGS0 S0Pl ) o8 Sy
exctﬁég%%{q‘g?) S4¢HGRMm fio 1HROTYA IS s&p%‘(?% %i)?f(éﬁf. passage through

ond air heat exchanger each return into

[010661E ' QDIThASintd! AR 1MeRt Heaf prO0essidg i Pk hednainlftin fHe¥Beond
airt |atent heat processing is perfornmed nainly in the

adsbiptish heA @K EHAREEQN4)) Sile @GBS hedt pdcesyhd 1spedfoFmed mainly in -
sensi bl e heat processing is perforned mainly in the

the s&0ad dir diest dxeRingex@RRNJIRY sufrl dp,-onE Pas Wit a@ (RAP &hichqfasses
roomair (RA) which passes through the indoor heat

thromgh ltsenigdoor(li24i) exichargheh (B4 th dehenhidifiedinpindy bp asssagpethrough the
through the first 35 adsorption heat exchanger (13)

secambhdseitptipn deatrexohaniger (1dpand returhssintothe ovdmerwipkerthe pther part is
cooled mainly by passage through the second air heat

cooledahainkydry [assige shrgughethe sesonid pirdeatexchanger (12Yaed edhyrns jntto the
becones possible to efficiently provide room cooljng

roogind Therelk itibecomes pessible Nd%ﬁiﬁlﬁ@%éplloy}deé?%&é’ﬁlﬂw and  EA) |
which is expelled to the outdoors after its passage

deht%l%ﬁ@ﬁ%w@- t Relditisaaldly. exbatst ai difhis gluchis gypelled (e Higontdogrs after

e T R
ey BB TG PR gty imdBiitaka "aove, 1t becomes

0TS ok T P S SRor
conBAAF QIFERIAE Bk 034 REOSEAR R} bl Sl fborin
heat éxBRahddt f14j2l suBleqUdhitighthe %éﬁig&faﬁtf&p_&@&sviﬁg{eé éxilﬁgnéci(j)rf ive (23),

operation and the second operation’is made,
eva}’)&ﬂﬂ:@ atlthe PQHASSHIRHH hoat eMﬁHgér?B)' A QR thel sREGHA aiRAE exchanger

oad is large, the frequency of switching is

(12), a8d Godedn back e dbYompesar Bl hevtae thie, ®btream of outside air
dehum di fication for enhancing roomconfort. On the

(Ot dfer phsangh thvdugh thdfrst siclhent ekciaagdr (hBab expedldd itsths matdoprs as
the frequency of switching is 15 decreased to thereby

exhnett agdEANRe sireeundf roémaah ) diftbi pasdgerhioogh thelsacmidragisorption
ener gy-savi ngs. HEATI NG HUM DI FI CATI ON OPERATI NG MODE

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).

[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
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[0104] During the heating and hum dification operating
node, the first four way sw tching valve (25) changes
state to the second state. And a first operation of
Figure 20 6(A) and a seconmzmperation of Figure 6(B)
are carried out alternately. In the first operation,
the second four way switching valve (26) changes state

adso%oglgh Iﬂ@atfeixEﬁétnﬁgrt @Efan %urﬁshi%td)&lg e6orh ARKlle the otHee pae txdvdled

ration, econ our way sw tching val ve (26)

i ethithy SHERRE esdhgh@or (17) dadtreutiizéntoi thetoom.
mam%g@ %?%gr] andg?ﬁgggg%]ond oper at i o% (tlr?e degree of _
Ther@RE Tt HaBorREs pdsibRXBRAGI @RIy RbYide fB) codlingend deblurbidification.

priedet er mi ned val ue. 25 105] In this state, in the
Addftiohaity, epenatdioEA) ehichgeeaurllediosthbangiedrsedier 0$ passege through
conpressor (21) condenses in the second air heat
the ifdcU ABgekcahgdr @) régentiaes secaisorbantsehgn passing duough the second
exchanger (14). Subsequently, the refrigerant expands
adsolplionhheateexohagien(d4yal ve (23), evaporates in the first
adsor pti on heat exchanger (13) and in the first air
[0108pat By ahemateresitipn of theinet apsratipnand Biscrogndqperation in the
conpressor (21). At this tinme, a stream of, qutside l?i ! load
way (dewyibad abrvepii beeneestriossiblg o continuppsly perfprnpingdpor latent beat load
expha&er (11) is expelled to, the out.go&rés as exhallflst
procgssing(wiaje coptigpeushpaiormingalen ndpparnsipledratjgad pgaessine.

h h the fi d ' h .
Alscstgor it e oos i e ARaRataep 17 PREERprYabil php
t. f ' . (RA) .aft .
o T e i R PR bt
th t f ' f
confREASEL B G SR e s

incrit:agc?%%o? t?lgllegf in%%%reé Mleaa!rr(ou.(é&) deh Qﬂcﬁﬁ]:atﬂn, fo‘éHh,ahJ:i rogdh Eomfort.

eat “processing 1s performed mainly in the
On thE %ﬁ{ég Peérﬁﬂ SRR O RdO R Ate e RABSKELs strkdl) theVBRighenddi of switching is

sensi eat processing is processed mainly in 10

$6aRADvabdyReRd afx&h 8N 88 untidificati ddfos enhdnping@nergy-savings.
dec}lg%r%td o?gr oom a‘ilr (RA) which passes through the indoor

heat exchanger (24) is humdified mainly by passage
t hrough the second adsorption heat exchanger (14) and
HEAEING/PEMIDIF ICAEI0N @RERATING M@DBt her part is heated
mai nly by passage through the second air heat
[0164 c hamyeing tiPheating andhumitifi¢atipn opéreting wode, thinErst Byr way
becones possible to efficiently provide room heating.
switehihg Malve 2 )dihangeatstatmto thelsgcondplatel y ,A@)@@@g@pe&@qon(c%%ygure
which is expelled to the outdoors after passage
6(A} Bacbugtvont epemidoroof Tigere 6RLwE RaBied CRbaltoryicgs Foibe fiitte
to the adsorbent when _passi ng( hrough the ftihr§t o
operationy the senens dour Vé%b’cﬂ’i‘fiﬁé@\g vﬂ\@)_z ) changes state to the Tirst state. n

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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[0107] On the other hand, in the second operation,
refrigerant di scharged out of the conpressor (21)
condenses in the second air heat exchanger (12) and in
the first adsorption 20 heaggexchanger (13).
Subsequently, the refrigerant expands in the expansion
val ve (23), evaporates in the second adsorption heat

(IIE?Q? ‘?sn(g'g%n bAA i@ e ! cBm{P?eGSS g&f)h z%ct 1a tesg)rétcrhangf oygside air

drawn ba

(OA r%a gh&ﬁﬁe ﬁﬁ{é&lﬁﬁﬁgﬁg QH{Eact'gxgtha q,li B{S‘?léa% o zfg)ors as

e e RN L A o
excBindee pf3) @(&Hﬁngffo tflél fﬁtdb&s &y Qﬁ{a'ugtdant A)h %&Hé(%%gﬁlﬁ fo?rc'oom air

exhaust air a stream of m alr

(RApSRAY stégﬁ’tﬁktﬁightﬂli@seﬁbﬁcﬁfldséﬂ)%@ﬁ iﬁEé.tQﬁcﬁﬁgar (g?fselgﬁaﬁr another

(13) and anot her stream of ‘roomair

strepmsfagem ahr (@UQhfilehgassgeafidugh theheadndadciian Qﬁ:‘haﬁ%ean) each
each return into the roomas supply air (SA). 37

retyr) irB@ theAbomtmtsupplyeir (8A). | at ent heat processing is

erformed mainly in the first adsorption heat
[01 E&]C h an‘gtdhat(t'msg, aindtichteheal prosessing s perfeanied piabdele 4 theGeddhd
performed mainly in the second air heat exchanger

ﬂdS'QIIJE?n haas exeiranggr, (18havhilaair sofisible bratgiroces Ay isprocdsed mainly in
passes, through the indoor heat exchanger (24) is

the Fﬁfﬁﬂ@l piiheef exghanggr Gy). paB)s%v@eup,mng@gn of heprfi air §RAB which passes

@ ption heat exchan 13) and returns into the
(ﬁ)'f e igfoqrdeatrxchangsr (Z%Ar&hqr@dﬁ@m%nly@msspgb;hrough the

?l}gtagiﬁ%gt D R e T A obe oo (e B lscbe pepar s
heale! ity By % B e Sckany Qﬁ%%és&ngai (12) e recus i the
rooﬁlf] dgiégl%kgquéc&&aﬁp ﬁos%ﬁ;tl% % Zﬁﬂslcl egro %p éxe.{ftr Qugf the
hunggllz~ gétg(tﬁipg r%‘oﬂ% g%%s'é rgf’r?%g;" &l{]%ié%fcﬁgge%gtg ttheer(hut(tioors after
passafP BirbidHOfe Q{dohpﬁefft bicchgngé??lﬁ@t g R8s ARl % @g %g%%gent when

operation in the ove It

pasigsthidilgh th@ﬁﬁs@aadowalext d@&h&@emmdoor latent heat
| oad processing while continuously perform ng al so

(0107 dooOrsthe sthet Rardde ﬁi’ thk @&dnd ro?@ﬁﬁ&h JefrigehP s déela' out of the
time, switching between the tirst operation an

com:pmssmc(prmndtmsﬁm inl the d&cond aphpht exbBthgat (12) BRI Inthefivad |a§sorpt10n
dependi ng on the indoor |atent heat |oad. EFFECTS

heatEEhange RO 3 ENVBODIsAENTLLY, Ohélﬁfrigenam(mpmﬂaI’mc&le\Mxp:ihsIdmevalve (23),
third enbodi ment, during both of the cooling and
evaporates in the second adsorp‘uon 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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dehum di ficati on operating node and the heating and .
hum di ficati on operating node, by 20 swtching
between the first adsorption heat exchanger (13) and

t he second adsorption heat exgthanger (14), either one
of themis used to perform|atent heat processing,
thereby making it possible to continuously performng

D00 L3Sl AT P REGPR R hilS b,
G BRS8N A SRR IABI AR s
ekl RSTEGEE ) OGE SLBAN SRR TRt s

I
B S

adsbiplidd hbat AR cISMO¥(1BYNarfd @HERSinfetha Rsbrd, Iwhif tha bfher par% is heated

condi tioni ng apparatus (10) accordlng to a fourt

maiabipgpaseiple tiloullh thelbeesiRINtr ey &thh&tr i(B2)aRd e4aiB o the room.
obt ai ned by nodification of the configuration of the

Thereliy; it Gecands prissibleitd e{fRntlgfprovide foonshedtiag ahd hemidification.
enbodi nents. The refrigerant circuit (20) of the
Adgitienalyt exdabstcimtEn), which idkegellabtoahgbutdadis aftergfassega tthrbugh the
exchangers (11, 12, 13, 14) for effecting
indeasthertganchangen(24),lgiwts recistoamigehe adsorbeent wheampassing through the
exchangers (11, 12) which mainly performair sensible
Sec?f@a%dsﬁm@éélgﬁltwgcmelt(\lé) adsorption heat exchangers
13, 14) which mainly performair |atent heat
[01995c e &Y ﬂ@emaéerqpﬁtlﬁi%(thhﬁ figst operpten #ishthe sgond pperpiigapin the

the r, erant circuit of, each of _.the foregoing
W%%&a%éw%ge 1} breomep Ppsst ?@eqogmmwsry rfonpzaﬁ}ooafa%@rﬁéeat load
progr esent, .enbodi ne

SHBE CUuG oty pep e sﬂé’é 30%5%#%&%@ Usdprocisfing
MSEIPARRAER SEEPALIRIE e 30 B PR g aprations
SRR eI LA B 5 o

swi t chi ng nmechani sm for reversi ng the circul ation
direction of refrigerant flow , The expansion

EmemmﬁéﬁmmmomEm of a first expansion

val ve (first expansion nmechanism (31) and a second

[01 ngan&hﬁébo‘z‘@dn\ée witheBOhirdexitRdihen, dRgaatSalthé 85oling and
Addi tionally, the outdoor heat exchanger (22) is nade

dehupidificdtion dperasihg &idde Ad thecheatigngey hilillificaliweopadstiigrmode, by
heat exchanger (24) is nade up of the first

swintipgriptwem the fitst edwohpiigdreal k3hared (I3 end theaacbnd adsorption heat
adsorption heat exchanger (14) which are connected in

exchangee6l 49| eithor aemfiling &t usedh toyparformdetenihdatprobgssingythereby

making it possible to continuously performing indoor latent heat load processing.
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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20 of the second expansi on nechani sm (32), and the
second air heat exchanger (12). [0113] The swi tching
mechani sm (25, 26) is nade up of a first four way
switching valve (first sw t3hi ng nechanism (25) for
reversing the general circulation direction of
refrigerant flowin the refrigerant circuit (20), and
second..f our. swdaching valve ..[second switghin .
01 FE Rt S P G0 7 B K Endifi SRR e 8) Aboraing to
a foru?tfhre'nﬂn%ﬁﬁﬂt%n{%‘ thy H}ggsteﬁﬁﬁ()exﬁémg?%} E}karn%%le 89&%&8%51%&&%011 of
and t rpton heat

exchanger e second adso

_ _ felaer Co
e BYEARRIRE B ek QR G er R CB A e, Th
refiSgeRR eheslt g_m) bF the Gr&enmesBhi @A, &  plLStinPof feaf P
1) of the tirst four way swtching valve (25). A
exch 1P013, 18 & effddfing kot erh@itir NRY eihhh &) hagalY akate
(%%?ﬂﬁg connegggd in 39 %Iui% connunicatioﬁgﬂﬁth t he
exchinigets @ilJ 13)edtiicteomaangeforinlal) sendibR: Heat ploc&Xdanni @Ro adsorption
valve (31) and the second air heat exchanger (12) are
heas exphengdrai( 13y 14)owtniek trathly perfer & [di¢rtihdat prooensing,catn e third
with the first air heat exchanger (11). The second air
embhimentxchanger (12) is connected in fluid
comuni cation with a third port (P3) of the first four
[0y swliike therngfrigeraat siecufta39) ofkatipof thi fpregeing Paibodiimentse the
first four way swi tching valve (25) is connected in
refrigegany crewh(A9) ehthi presantignhodémenias 2 elesed eiesuiifalangevhich a
conpr essor (213. &0115] In parallel with the first _air
conpueysop(Zd hargaidoor heat exchapger 23k pp expapyiogmechaniga ddhand an

.o f i tching, val 26) .1.S Cf ted in flyd _,
indohHeal FRELTESH (A RIS GOl SIS FOpTyFatPRe. fhf agerant

i 50 e SR8 i S A BT BN mechais
for gcsfépsirgtgg cfrlg\ﬁa cf%ctﬂpe%tigxggf Iéegx;i ée?ann Zﬁ%\és 9’1?1% %?(gglesfon(r%éghanjsm (23)

t
uentially connecC ns

. . . , (
s iEE R STl BIRGERR Gupablppshchaion) £ 388 36k ond
: [

ol AU ROUS0 iy BORARED | Aol o o b

exch@ipler (R2Y iSMbdCHY HOhY akY ﬁir(h%@t)excheﬁa&ﬁ?l‘i).h PR ihdédehbatxchanger
t he second four way switching valve (26) is fluidly

(24rRmieiRhgpchf th&ﬂrb’ﬁad%@ﬁﬂioh@eaﬁ’&xbﬁﬁrtg@ﬁ%ﬁ? a@the dbdond@dborption heat
exchanger (12), to the first port (P 1) of the first

exchanger () whichi dre bbmigcied!lity ser{ed Buid {Rdrhoicativnt wgh each other by way
refrigerant circuit (20), the conpressor (21), the

of thé sespndiexpahsian rexbirang €32), 4rtlithe sécoad hirmhsat cxiwmye (12).
mechani sm (31), and the second air heat exchanger (12)

[01ktle fIThedmytchingmesbardemi(25,26) isonade, upsefd: fidsefotir wey switching

adsor pti on heat exchan%er (13), the second expansion
valve (first switching mechanism) (23) 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).
[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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20 nmechani sm (32), and the second adsorption heat
exchanger (14) are fluidly connected in parallel with
the first air heat exchanger (11), the first expansion
mechani sm (31), and the sec®hd air heat exchanger
(12). [0117] The first four way sw tching val ve (25)
is operative to swtch between a first state which

ﬂuicgé#gﬁﬁﬁrnigitwn%gpﬁg‘fﬂétca%'e P%)élﬁﬁa::lq%?ﬁlz.r eThd fiskt eR@htiok Fhive (31)

e secon port d conmuni cati on
t i ' i feliln B&ds flurd)
and ?‘gs? n ia?:‘i}?é‘ff“b"i‘g%%?i(%” fa?e?gqiaﬂmlé}lgﬁﬁﬁelgéfg( A and

comARinRhtion A0l (He BREAPHea bA¢RNYEH (@1, alThewsednl wirtheat exchanger (12)
conmuni cati on between the first port (Pl) and the

is cdnfibdted Rofid cHdmuaidtibh witt acbiayoit ¢R3)icdthe fast fome wvay kevitching
second port (P2) and the fourth port (P4) (as

valvk (Z8)c ataefduhly psol(P4) dfitnefidsnforir guay esvitdRing L4lAP (26)ds connected in
11(B)). [0118] The second four way sw tching val ve

fluid @ musicatperwith the suctievdidecdf thetomprssr {2I)st st ate
whi ch allows fluid communi cati on between the first

[0115dr t [ipatdlicdmdthtthe fiset eivhdatpachanger(d)), adfistiponi @ 1) of the second
conmuni cati on between the third port (P3) and the

fourfweayr wtitohing val AR 6) g sosnectediin Aueticamymupiratipn) Wil thesecond port
Fi gures 10(A) and 11(A)), and a second state which

(P2)eqfithsnBrst fawr avay SRR Yakve 6#P)b e thite BFst prorptiqnsieapgichanger (13),

ICO AL RN e e
o P PBNToA By e o
B R
o PRSP 50 ] 0 o8, St o 0
B

par:AREWRR RS eLbndAiIE el QaRBer U B, fAhE fied poH (P B) dfehdBisetotr way
In the first operation, ~the 'second four way sw tching

Swit\ég;n\éq,a(‘,g@?ghanges state to the first state. On the
other hand, in the second operation, the second four

[01MAY I8\hd Rt Fegant 3lrvsit (206)the banpressos (21) stht fird @irtheet exchanger
second state. In both the first operation and the _
(11)s thedirst expansidri machahism G) neé tlef secapikair gpt efchengdr (b3) are fluidly
the first and second expansion valves (31, 32) is )
connextedciedequenae, apd feditsvassorption heat exchanger (13), the second 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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predeterm ned value. [0121] In this state, in the
first operation, one part ofrefrigerant discharged out
of the conpressor (21) condenses in the first air
heat exchanger (11). Subsequgémtly, the one part 25 of
the refrigerant expands in the first expansion valve
(31), evaporates in the second air heat exchanger
11(A)2hd 1K@Y).i s drawn back into the conpressor (21). On
the other hand, the renaining other part of the
[O1d&F r i gBreasetomdi Eauhwag sditthingvalhe (360 igoressive t¢ 8djtch between a first
condenses in the first adsorption heat exchanger
state ¥@ich diqrertiigd comirveicetiom hetwesmp thedirstrpovte(PV par(dBby seebbd port
evaporates in the second adsorption heat exchanger
(P2 an 5 ﬂubﬂrmmr@wumm bgevedenttlee third potidRpY asisbe fouthyportAP4) (as
this ting, ream of outside air (OA) after passa )
indicated yrpobia éme ilrr El@urea iLlP(Aeand 14 éham@earseeqr@ statg v@u@eallgow fluid
to the outdoors as exhaust ai a stream of room

comympnicetigr beswesn the fie pag (P H@Gghe thrré ort(&8) %%tﬂlépp@ﬁmmcatwn
v S SRR TR s P EL B G 5t Rl e
10 ite sage through the second adsorption heat

iﬁﬁ@ﬁ "(14) and still another streamof roomair

(RA) after passage through the second air heat
exchanger (12) each return into the roomas supply air

RU§§Q§K3P@%§%g~6kIthat time, air latent heat processing

IS per nmainly in the second 10 adsorption heat

ha :
O oty fo O e g R o B P B L R AG AR s 10) i
destdABad. To sumup, one part of roomair (RA) which
passes through the indoor heat exchanger (24) is
dehum di fied mainly by passage through the second
adsor pti on heat exchanger (14) and returns into the

COORING/DEHUMIDIFIOATEIN ORBRARNGEPOERBE nmai nly by
passage through the second air heat exchanger (12) and
[012@} ur nSuring the bhalinglfmdrdebumidifieatioh pperatindmodebe first four way
possible to efficiently provide room cool i ng and
swighbingwadye (25hchanges staidita thediasti siate. e xAuaclis firshbperaioy) of Figure 10(A)
which is expelled to outside the room after passage
andyiesorfhonemtian i dagurn d8¢B)exe erariebout(@iiamatele g dn dheafizstoperation,
the adsor bent when ‘WiaSSI ng@ghr ouq%h the first
¢

the se0ar Sowarashichiecibysd@s) ¢hegges stavg testhe Gististaée- otQrethe other
ST T LN N N TR S

e 5oL AP SR e SHR SRR, el
ope%ﬁ%ao%iaa]n o' tﬁle Ykt (anc% gécog g oaqagi%g S’\/alives Hi 32) is reduced 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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second air heat exchanger (12), and is drawn back into
the conpressor (21). On the other hand, the renaining
ot her part of the refrigerant discharged fromthe
conpressor (21) condenses i4qthe second adsorption
heat exchanger (14), expands in the second expansion
25 valve (32), evaporates in the first adsorption heat
evaporatea iigehe sédony, adsurgtivshebt axehabgerl(14)ntusd istdf®ae baghrte sisor
(21). At this tine, a streamof outside air (QA) after
compassag@E 1). hr Audis tinhe a stretratof antsideadrt (OeXdfien gassagelthyouigh the first
expel led to the outdoors as exhaust air (EA); a stream
air lfat exchengeai(11)(iR¥gpedled trthp astlage aslexbanyhait (l2A ectreain of room air
adsorption heat exchanger (14) is expelled 42 to the
(R afigopassageshesgh thet firgt adsppiipn haaiexehanger@d) sfexpdindtaithe
RA) after passage through the first adsorption heat
outdnarhagRydaust fg)(Eégpoﬂnﬁﬂ’@f pegans o rogm ¥ (RAotiea ppsspgeathrough the
after passage through the second air heat exchanger

seconbadserptinn heatgxphangero(1fhand SidiAngthes siism okropmy aiiRA) after
pas{jF AP HBLtFTPY Seetarchitest (k2) S4B G0 Asdfom s supply air

xchanger (13), while air sensible heat processing is
(SAgerforned mainly in the second air heat exchanger
01532, AT R A8 Rk S BB scona
S e S e e
e PR N B 1 Ugr 3 Rl 1 R s

thrcieh tRORt0SPHEAAGRAgeA ) KAUMMIAIBLY ALY BY PadsEe AR the

Thereby, 1t beconmes posSible to efficiently provide

secoRPAdsopfieh hed eRikhnde@a) shd lefidhd iatd thAgstnk | IR thy other part is
exhaust air (EA), which is expelled to outside the

cooledanminlyttsr passups digeugtihe sedondér Heatkeharyea 123 x6d 851@AE into the
(24), regenerates the adsorbent when passing through

roomhe Therxdbpdt betearep posiblé eatftieicotip pyeide(rbdh.copid@aid By
alternate repetition of the first operation and the '

dehymidificatioper atdddionally, ekbaust&ir (ady), ordedris loepklled dw eytside the room
becomes possible to continuously performindoor |atent

aftep pagsageothepughtheiad eorhgatirichangso (4) rmegensrajesibe pdorbang when

al so i ndoor sensible heat |oad processing. Al so at
pastipg dreyghethe fast prorplintdeset exabanger kbl | oad i ncr eases,

10121 o1 't s g e R Br o Lo Gt S et ischarged
o s SISt R B 5 SRl B Scenty
R KBRS ——
sec@%d;zﬁ# Irl%g ggcr%lg};}\@egglé)gﬁ%dcﬁ ?ig%wlll lt\%?ctkqﬂtto tﬁg t‘%mf)rggs%r kfl)s nahlthe other
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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decreased to thereby reduce the anmount of
dehum di fication for enhanci ng energy-savi ngs.
HEATI NG HUM DI FI CATI ON OPERATI NG MODE 25 [0126] During
the heating and hum dificati4mn operating node, the
first four way swtching valve (25) changes state to
the second state. And a first operation of Figure
to thd o¥loarsds axisecnaid(BXctad 4 sifeaaf offfogirr (RA )Bfte bassage through
carried out alternately. In the first operation, the
thedestaudsorption hewd yxchahjer i{l3)gind ahythef sehmodfanga i RaY)efleppassage
the first state. On 43 the other hand, in the second
thrayghrthe seennd i bestesdrnigédi2) el rewirt int thg roah uesypPb) air (SA).
changes state to the second state. In both the first
[018pkr at Abthattinde tairlatetheatipopessagiio performeddeajnkyen thef first
openi ng of the expansion valve (23) is reduced to a
adsgrpdiga hertraxplangen(lds WHilsarensiblethentproeessiag is perfommed mainly in
first operatlon one part of refrigerant discharged
theéﬁﬁonéfalrth?ét exshenrgep ﬂ@as oFO §U PP cHSdERSE S09m air{BA é’daﬁupasses
Reat exchanger 2 Subsequent|ly, the one art
thryehyt %lqde?rrlve@é?mﬁn&ﬁ%@d% dehymigified main y@xmﬁ@% ough the first

ad%ﬁ%%ﬁ#éitrl&elievgﬁ dafiern re'&ir}'éﬁtr/]\hj?i‘%b&@ e %ﬁ#%@; Eoprigegther pr o
theyfih sl Ry &y e R R e B eh e oAb Sxebdpeer (12)
ancﬁ%%iil%’% Pthb '?oor}xheTﬁe“? g[b%? n%sg}gosg qu%%ﬁc Sn?f}ﬁ)n?ﬁde fepm

se uently ran expan

cocﬁlﬁg ang d[agfrﬁaﬁicgﬂmy aI X@dlﬁé‘é}l{ﬁ%‘ﬁ Qq gﬂt( I it & & Elﬁ]d to

or pt heat exchange ur ns |nt

out%ﬁg.)ﬁfe%§&raﬂ(eg Pdssaddt thltolﬂl?ﬁ tHel 1H§oor%e§tt€x€ﬂam o8t %29}' L SbdRratdsithe

after passage ough the first air
adsBXehewBa! pa(saa;hg thrdugihe st R d a8sdrpforPhdatiOhings (Rfghaust
air (EA; stream of roomair (RA) after passage
[0125) oudBy hlh‘@nﬁtb réfletifies 6f Bk ifieA opeation wedde gedond bppratisn in the
expelled to the outdoors as exhaust air (EA); a stream
waypflescribed abave(iRBgcoafes possitids sagmtihbously perdimt indoweatemcheat load
adsor pti on heat exchanger (14) and anot her stream of
procesomg avhile(dadinuaistygrerfoasggdsotihdaunrgnsitle hea deaddpracassing.
heat exchanger (12) each return into the room as
Alsgappiistime s as(tBpyndopiiaesy heat load ancreases the time indervaloat which
| atent heat processing is performed mainly in the
switchingrerteersothp fir g wppation ancbtha serond cpaptionjs medeajsreduced.

sensi bl e proce sin performed 20 nalnl in
CO]E%U%%WE@ ' ﬁ%é&d ig hapge, theofr%qmn%o S¥itching is

eI ﬁ*‘%ﬁ&?&:@%@% T —
Ontth tﬁ%r&gnab\gﬁ?o t | of Hg E)P?%? agd? ismflli ]th(). fr%‘&nﬁf E)P swf?chmg 1s

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 operétion 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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heated mai nly 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 dification. Addit4®mnally, exhaust air (EA)
which is expelled to outside the room after passage
t hrough the indoor heat exchanger (24), gives noisture _
the fofhe? Rend s BHeReEInd WpeRtioR, 3£ﬁ§ E&Gn& ﬂfu@ sWiRhink rv%lve (26) changes
adsor ption heat exchanger ( On the ot
statd @ the setbridseats € CRAMHHOME Fdtl O@Bnan@ﬁl Qnd)ﬂfetse&fndroﬁzfa'tlgﬁ rtf@tegree
di scharged 44 out of the conpressor (21) condenses in
of dpesing & ditckxglansitre adlve@eh anediced 1) predulesafivevhhg. the
one part of the refrigerant expands in the first
[012Xpansinahis saltes én (13 Trst opwiation,atne paitf tdfegerhntrdischaiged out of the
heat exchanger (11), and is drawn back into the
compapred o cofdehjes i the seeorsli ali gt exathheger (HN)t  8fibseheently, the one
refrigerant discharged out of the conpressor (21)
parb@ﬁherﬁegem exfpendsiin ghe firsteaxpongien vivhEd), evapdrateger the first air
aé Subsequent |y, the remaining other part of the
he @fqhﬁ@&qr&hlt) aréklpérﬁergl bagk infe theserampressep@idsi ofn the ather hand, the
(32), evaporates in the second adsor tion heat .
rempinifg Ather Part af the sefresrant tHischaigad gui ofdhe epmpretsen (21) zondenses in
side air after

the a%&lglga:{rhg%u%ﬁwt ?%@E&% {4)a| éuwﬁéavenéwﬁa ﬁ@‘%ﬁere&tﬁxpa%ds in the
=S T o b @%Fh@ﬁ%elr 19

0
retLﬁ'S Ci?x oethoufs)%rg ts'g‘oOrZZ il)ex %S 3’%1? %)gtl% g E%ﬂ) 8%%%51 E@g aftér passage
thrq?lltgp ??é*h%f air B?I 5 naLaE%%mx)c E%lkgerlleﬁ ?@l@‘)%%%t&g% alé%]QhMl? air (EA); a

adsor p

streﬁﬁ‘ﬁfl?%m%gf(gégaﬁ%a £8, e%xrouéﬁﬁ%: f%%ttaﬁgo ﬁﬂ@a‘? e&éﬁaﬂgmn) is

the secon exchanger return in

expbh& 0QREDRA0Sd RP bxhadbt ail EA); a Etgéa%m)f bt MRA) e[ﬂ'ér pﬁaésﬁge

| at ent heat processing is performed mainly in

thrduigh $lie skotlsRbRItioAMeN@RELMENANYR dnbier sﬁﬁéunh Sf ﬁ)lofn a1r (RA)
sensi bl e heat processing is perforned mainly in

aftes pagnge thrdughahd seexadainedt ekdhdhger (02)Sd40h burndne tﬁélfdon@ﬁs
roomair (RA) which passes through the indoor heat
supplycima(Sger (24) is hunidified mainly by passage through
the first adsorption heat exchanger (13) and returns
(0128} o tAethatgne. imielreompyer bitdne heg aracessnghie peddrmethanainyy in the
by passage through the second air heat exchanger (12)
secgiifpdserptirn deqterehanger (14b whilz@irmaesible ficatiprogsegpgrissperformed
possible to efficiently provide room heati ng and
maig{yindht feoand o heat&aehapg%rr(ém v, TosskpBYRs ong part pEmpem gif (Rf)

pastife o e B Iﬁg (f%ls GPibeFBrattPepsrBrough
the geq:%l% g sorpt\ll\c')hnel{]eap Sehangar H14l’) peutlrrﬁ(se 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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second adsorption heat exchanger (14). [0131] By
alternate repetition of the first operation and the
second operation in the 25 way described above, it
beconmes possible to continuoggly performindoor |atent
heat | oad processing while continuously perform ng

al so i ndoor sensible heat |oad processing. Also at

outtdTitige ddniftessS 21§ BbBnRRINBRYLHRL did Pied% eﬁﬂ’lt%ﬁ i(P1). aBdbsequently,

the second operation is acconplished at ti

theloRk Eﬁﬁ%k‘&eq@ﬁ%@fﬂnﬂ&( dd iahé AP ekpndlo8Valve§3T), bRRBratédn the
EFFECTS OF THE FOURTH EMBODI MENT T70132] | n accordance

firsthit hedthecRapiged (110 ahd ti drenh badkinto e boipPresdor (BH. C ABk irdiBaining
and dehum dification operating node and the heating
othanphrhefithelidfiigatntatischpged bt thocenpreysor R13 wohddbdidn the first
between the first adsorption heat exchanger (13) and
adsptptios deaireckchaiger (18). o rSubseduentty; higaraiidg ptheeparhef the nefrigerant
of themis used to perform|atent heat processing,
expahdy e sasakd expansiopyslye K32, ¢vapemtesiin theustondpelsérption heat
i ndoor | atent heat |oad processing. Additionally, it
exchanges §kbpand reaupsdntodhacomprsssor €3)si Kit thimtme, 4 geedm of outside air
rocessing in the second air heat exchanger (12).
(Onraftsr grssaes throyghdhe fest pihedt cxpltrnaridhl is expelisd de theoutdoors as
0ssi b to 10 stably control roomhumdity and it .
ex P%f&lfd@ahaegtrﬁasg%ﬁa IBP%\ YRS Ablel passraerthrough gip second adsorption

U ORI S T —
20D 7 e TR P bt e 9
ano@f/‘e?%ﬁ@ﬁfﬁ BARQG! Sir Eli:gq aée%%g%%gi@?ﬁ%qgé ?%Hntﬁ g3 Plgé:ttelxgﬁan)éer (12)

€ expansi on valve e expansi on

eac}{?étt{ﬁ.iﬁ%cn}a?ﬁﬁ%g%%yrgﬁ@;@s the control of performng

i ndoor |atent ocC I ng and sensi bl e heat | oad

[01BO]OCeSAi Rgh tinb 1&@&@%@%&&5& %S\Pé}?drgledm iR first
FI'FTH EMBODI MENT OF THE 1 NVENTFON 20 [ 0134] can be

ads6pEon heQexEhigeed 3)L iR dirk3nsible haht pr6@RghE [« Pf¥med mainly i
appar at us (10)lg legc)’éordi ng to a fi ftph errbo%iér:r%nt of theIlyln

the pécdaé air hedamhinger (12).pr Tv/sude dp Wrepast ofebdrh g8 r(ang which passes
circuit (20) having the sanme configuration as that of
thrauigh thesihdogrdreandxchangen{24) (2)midffiedheainfydiyrgabsage through the first
enbodi nent. The present enbodi nent, however, is an
adsetptiap heatienchaniger(18 handfrietusis intydthe rquinh,omhiteethe other parhipdreated
(13) and the second adsorption heat exchanger (14) are
maight Iy 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
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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25 installed outdoors. In other words, in the

refrigerant circuit (20) of the present enbodi nent,

t he outdoor heat exchanger (22) is made up of the

first air heat exchanger (145, 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) 46

al one. Additionally, the air conditioning apparatus
EFKEOTS OF THE FONEREHEMBODIMENT is in the formof an

air conditioning apparatus of the air supply fan type
[0182] whilahctdidarmemutt the fourthi smbuldirgént] duringitolth efkht @osling and

i ndoor space exceeds the amobunt of air which is
dehexpdificatibnt apetdtiag nondedind tise heatip® ARbhurislificatibn operdting mode, by

above, the refrigerant circuitry of the present
swmhmgjlvermﬁﬂn the fitdh@dscspine lxst ¢xvhangst (X3 @nd thersebond adsorption heat

enmbodi ment, and its specific description is omtted
exchangsr (m,mﬁxpr snapfithern 4s used fo pofrrapinisat heiit prpcassinghthereby

illustrates an installation state of the air
malél@g di Rosgiblertg cepfnuonsly @er(fqlo) mésom\letent heat tpadipeedepyngi r

w _duri ng %eratlon in the figure, in the

Ad@uf’afélyp 1t ghpessiplertgperfprm Hedoar ?enél@#ohqar m&ﬁg}o?w 1the second air
ﬁ’f'%'ﬂ’é%rﬁ@?g%@fémr&?% Bhe e ldﬁlgg%l hidiaisel ﬂ%f%%gﬁﬁ%ﬁlble 0
13, ..14) ..
saify BRI ar B bEE e B Ramet ol LoSatih Bt Toerd

temgate{lx adsorptlon heat exchanger and anot her stream of
e air (QA) which passes through the first air

[01 gjgt 9&&&] 57 1(1%%%&%53%@&&1&9%?%%@? B o'iC erantfﬂowmg

ti ona e | ndoor unit’
t
M P e T s

the GRS al BdeBAdgekd (18N E4) 04 L oNed, bRl b?ghe expanswn valve

operation of the air condltlonlng ‘appar at us

(315@5Cby the@xparisivherateq3t). oWHed fatigitdtdstBE aditrdl @fﬁ&ﬂ?’ormmg indoor
refrigerant circuit is the sane as the fourt

lateatrivad iprozpising di@ sehaibile dibatdbdd procdsBing) whelesoipddatitolthe third
COOLI NG DEHUM DI FI CATI ON OPERATI NG MODE [ 0138] Duri ng
embdiementol i ng and dehumi dification operating node, a
first operation of Figure 12 (A and a second
operation of Figure 12 (B) are carried out
alternately. In the 25 first operation, the first air
FIFW&EMB@PME@E QY THEANVENEIGN r st adsor ption heat
excha Qperate as condensers whi | e

n t he
lﬂl%l:ond/g%ava\n b?éﬁ@n @Q@Waa@réﬁ 13 and 13,39 afﬂf@“é’@@@% apparatus (10)

adsor
according o a fo 1%1 embodiment of the present invention is provided with a refrlgerant

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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heat exchanger (14) operate as evaporators. And, a
streamof outside air (OA) after passage through the
first air heat exchanger (11) and anot her stream of
outside air (OA) 47 after paggage through the first
adsor pti on heat exchanger (13) are each expelled to
the outdoors as exhaust air (EA); still another

alosd." €Rd0iREnMY! the 4R cBhitibAAY aphdriths fﬂﬁ PR drileRUGb ocﬁlﬁgnt is in
second adsoiption heat exchanger I's supplied as

the SoHRPbYarddif cdndfonidebparabls’ cFane &l suppPPindlfe &Realclaﬁie%oum of
passage through the second air heat exchanger (12)

air whidhrin supplied td ftindosaParedskcadds fhe/ardbrint OBAY wH;éhl}’g %kpéﬂed to the
that tinme, air latent heat processing is perforned

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

[0185] t has sentoretdabove) te refrigerein giecuilfyl 2) the fressnnerimdimer is the

part of outside air (OA) is dehumdified mainly by
Sanwébg@f thier fough embedigenbadd #e spacifid dasciiim iexofitmidere.

14) and 10 supplied into the room while roomair
[01 %@h) i BgwigdHasia panaspipabdiagramsuleh illistraigh an Installgdorostate of the
sir a|r heat exchanger (12) and returns into the room '

tecﬁyng rPapdisdiBbapudlbesfepiative aiiiave fening gpepation: déis shown
in i ¥y 1 DGO B I s o e RAPRTRS (N 2 tream of
oufEE B R iR 20 &%9‘5 30 Fipand bad g Rion Toa
SRS 5 e RS et R v

pas&% ﬂgﬁ llﬁrost’l\tfg;l g (ﬁx }?)e%‘t: gﬁ%?% a.Ecg %oé(ﬁéc lil’%?lﬁ%rf outg{]d%)alr (0OA)
whidh tpﬁé‘s@?ﬂﬁ@ﬁg‘ﬂrtﬁe é‘?glr %eétteg(gl?cmg&f (11)%‘1}%1 f ofdkid Q%om.

passage t rough t he st air exc anger

Ad&l@iéﬁal@nﬂ] RO YHIREF uisit (12090a sBbaR b BAAE 2R IR A PN St &, h the second

passage through the second adsorption hea exchan

aunéaff):x@faﬁg&qlmacﬁw@{dse@ﬂk%&ﬁe outdoors as exhaust
air (EA); still another stream of outside air (OA)

after passage through the first adsorption heat

exchanger (13) is supplied to the roomas supply air
RUNSANG @PERAGEONOf room air (RA) after passage through

the second air heat exchanger (12) also returns into
[018Te r dotheallowpy, theatmniaSaperafi@iefithe Al conditioningreppasatns (10) is

| atent heat processing is performed mainly in the
desgribesk  Pincgdhotow obreftigerantdy dheanfigerant sircuitisithesaaieras the fourth

ermiSERERRh e ek OR ORI SHERg herFo. Sum up.  one par t of
out3|de air (QA) is

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 alternatély.‘ 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 (QA)
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dehum dified mainly by passage through the first

adsor pti on heat exchanger (13) and supplied into the
room while roomair (RA) is cooled mainly by passage
through the 48 second air he4t exchanger (12) and
returns into the room Thereby, it beconmes possible to
efficiently performroom cooling and dehum di ficati on.

aft@hisdalz® AEbhh thaMR§tRASrPAGH heat ex@lﬁﬁéér‘iﬁ)?dgé ea(c@%l(f)ﬁlleed to the

regenerates the adsorbent when passing roug

ourlB 6188 eRAKEGY 2F {FN); stilf AhotBerGhase OF olithlle-airj 0wt P%‘éage through

alternate repetition of the first operation and
thesecqtichdepptiah hedl ekehanbe (148 saSHRAIaD S AY €S Ad:tand a stream of
beconmes possible to continuously perform ng indoor
rodnahie (R Ahefér pakage tiproodess se@nidhir iRatcaithinpd o) Yeturns into the
perform ng al so i ndoor sensible heat | oad processing.
roofh sosupplyt dir SA) ne, as the indoor |atent heat | oad
i ncreases, the tinme interval, at which swtching
[01381 weeAt thattifier ait latapie heat porcessing is Iperfewuairdaiolyeinabé saeond
is acconplished, is reduced. 10 HEATI NG HUM DI FI CATI ON
ad soprRATherivitef () 3yhitaair sepsiblechdabprorcesgingrisl performed mainly in
hum di fi cati on operating node, a first operation of
thersegandeain igahgxcharges (K¢ oAdl sepepaeneparos! quttde air (QAB)s
ar e ut alternately. In the first operatio

dehﬂ%@dﬁa@@mi nessfee dyeveiy @.sécemé)adewag@@@%ger (14) and
sut i e BRo0T AR F P PR i 40O g by o aae drgyeh the
sed e gl B8 inge ARRE! SRRt AR SR quhorths: hGRPSRES Possible to
b s T S R
oS0 QU L RenfREl B 604 BTSN RSpon e

exdhfer (B$)i | | another stream of outside air (OCA) after
passage 't hrough 20 the second adsorption heat

[01@8T hanBethe beedhd bperatihp thefkst Ar hdte ek @10UAltNe &icbnd
(SA); and a streamof roomair (RA) after ‘passage

adsohgtomndRat ehapep(Id) apérafeedcortcabandatile the yedofll Wirh8at exchanger
into the roomas supply air (SA). [0144] At that tine,

(12 jand thetfest adkeptiop heat esdiangeri ($3)pspeta¢ heehapatandry. | And hetream of
second adsorption heat exchanger (14), while air

outsida girl{D& ) aflat passapeabmuglythedirpterf lnsatrexthavgenl(11)iand a@&her stream
the second air heat exchanger (12). To sumup, one

of gigside ait (@A sftercpagsage timpygh de keavindiaflsapitioraheat gxdipnger (14) are

assage thr ou%h t he second, adsorpti on heat exchanger |
ea f,g;))el o ghpptitdeays angxbanggir (EA); still another stream of outside air (OA)

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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room while roomair (RA) is heated mainly by passage

t hrough the second air heat exchanger (12) and

returns into the room Thereby, it beconmes possible to

efficiently 49 provide roomd4gati ng and

hum di fication. Additionally, another part of outside

air (OA) gives noisture to the adsorbent when passing
secdl Atlkut bAahdr12)a6hd QtEs Ao iB@FoofX C Manaedyy, it bdcimes possible to

[0145] On the other hand, in the second operation, the
effisiestbnplerfirm foeat coekaf aﬂitg@ahuﬁﬁ&ﬁcaﬁuﬂn A\ ddigorially,Snother part of

adsor pti on heat exchanger (13) operate as condensers,
outsife hie (DAprdgenatteaile dds@bentextehaaguing hidighahesdched adsorption

second adsorption heat exchanger (14) operate as
heatexapanget (k9. And, a stream of outside air (OA) after

passa t hr ough the first air heat exchanger (11) and
[0142ot h%y dtereaierrepktiven of the fizst pp¢raign arfd the sgrand ageration in the

t hrough the second adsorption heat exchanger (14) are
waydaspriesdrbiovedt besopiss pessitio orepngisueushiapsforming ingayrlatent heat

still another stream 10 of outside air (QA)  after

loatba@g%ﬁ@egt kﬁ@@tlpﬁ@% Regfonaa@cﬂliﬂ méwqﬁeeilblé%eﬁdﬁwrocessmg
dtot
T R e T

ond_ ai eat exchan turns into th
i B syt %(%ﬂyerau‘ffg% eﬂ%wpﬁ qPerpigRis agpqmipliggfys reduced.
heat processing is perfornmed mainly in the first
adsor ption heat exchanger (13) whil e air sensible

HEﬂ?ﬁﬁggﬁﬁ/géﬁlﬁg\ﬁé hpjgy in 15 the second

air anger 0 sun1up, one part of

[01 [Si g.ﬁmﬁigth% tBting Hlﬁmn@dlﬁbﬁ p ac{ﬁ@faﬂh% nmﬂeP@ﬁ%@Qﬁeratlon of

rou I rst "adsor ption exchanger

FlgﬁﬂéQBkAand DiRokd 5per£tﬁ9fﬁf P@%\Lrl% §3(UR Sdrfied %)alﬂeﬁla&@ﬁt &4 the
nl'y” by passage through the second air

ﬁrsﬁ%ﬁﬁﬂﬁxeme(sé@nd%%daﬁéxm&‘iget (129 ahd éhef sROGAA a'HBd)@nHﬂ kes
It possible to efficiently provide room heating and

exchatigefl {I4) opératdns cAddbnséro,nahileythe fifg alrdieatexichanplr W) shdite first
air (OA) gives, 20 when it is passing through the

adsemption Heatds clignigenil 3 hepirate xe eraapgaator§ 1 43 nd aniredm o€ ottside laer (OA)
adsorbent. [0147] By alternate repetition of the first

aftep passags hroughdhe fisst sie beatdxdpegert (1brandranpther stygagn of outsule air
descri bed above, it beconmes possible to continuousl

(O/jeaftes prsspgriberughabefirst pasarptiondgat gyebanass(liy awﬁacleeXPelled to the
conti nuqusly performng al so i ndoor sensible heat |oad

out%fms& asexhayst e EA)swillanother §tfftainh%f outside aif(A4) B@%rvseéwge through

he first operation and e sec operation i s ngd

the éffconfl PoTP %?%F@ha’é%?éﬁwﬁggswﬁﬁﬂ@ BRERAH o1 SHPBR{ AT 34): and a

Stream (%'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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[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 sanme effects
that each of the 50 above-de42ri bed enbodi nents
provi des are obtained. SIXTH EVMBODI MENT OF THE
| NVENTI ON [0149] As shown in Figures 15 and 16, an air
pro¢idadodrh GBathy adlanadifisatdin. a AdditidhallgHaeterpit oPduttibeair (OA)
present invention is identical in refrigerant
gived moisture yo thi talisdrbent fvbian phssmgahfvagh tenfirst adoiption hadtlexchanger
the air conditioning apparatus (10) of the present
(13pnbodi nent  is in the formof an air conditioning
apparatus of the air ventilation fan type in which the
[OIégﬁu nt Ootheaithenkbland; hn ite: ssoppl dpedatioo, tha seqvadd@ir lepaoeharnger (12)
in balance with the anount of air which is expelled
and;the firss adsorpliroy keat pehanger A3 wperaterasicondensenscwhile e first air beat .
diagramwhich illustrates an installation state of the
3XCII!@“@F (119 and thei sspandpdaprpiipmbens exdanegd14gneraigas evaporators

epicting air flow durjng operation. As shown

And;agiiream QT Quisifls i@ ybiattss passageiyough ﬂtlfhﬁrsaalr heat exchanger 1)
i 88 B BRREE  Cd S ebo EBH ChsS e
exeffieet By AR R S PR AR b e%ﬁ% t s ERE ki gother stream
R R L G SR
SUPEE%%*%?E%?% B FOE i (20T k) o RS RRY e sl
thrdi2R e féeawa& ﬁPe[t%xcHaﬂ ﬁ?zﬂ%‘éﬁ@%ﬁgﬁfﬂb& &}}mu oy @&Leat

outside air sses |rs

[01¢ C hangemhat(time amsiteﬁﬂ He@ﬂ%r@t:é%‘ém@% Prelfrded endiR9 M the first
RUNNI NG OPERATI ON 20 [0151] The runni ng operation of

adsbipgion heatGROKHNEEOMB)) SvhileRa sehdible hEMprocessif ﬁmﬁ&m@@ﬁlmﬂly in
bel ow. Since the flow of refrigerant int

the safont girrteat exchanpet (12).s Thams ap;eoxaspartrofbhelcfewm) is humidified
enbodi ment, the flow of air is mainly described here.

maigiChy piGsapEtfolduBh FeGATH (asbrpRERAFAt MG HADDET (25) {r@isupplied into the
During the cooling and dehum dification operating

rooppibile godm pit(Rép é lzaatedrmainly bi ppasage IS wgh tndecond erdweat
operation of Figure 15(B) are carried out alternately.

exchangen€l2) ppd gth@geﬂathedﬁomt hd hisj ajes & postiblgtto effisirntiy@rovide

b b e A o B 0 e
whéh %Psapn gur'lg O\)Jgh tﬂg sécrcl)gd ggs%cr)&?onal%ato é)P h:!:u?gr(]er (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
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51 heat exchanger (14) operate as evaporators. And, a
streamof outside air (OA) after passage through the
first air heat exchanger (11) is expelled to the

out doors as exhaust air (EABQ a stream of room air
(RA) after passage through the second air heat

exchangqe?ré (12).. returns into the roomas supply air
abqvgzdescriied embodippentsprowides g ebtained( RA) after passage 5

seebd e Syt B R e ok aust air (EA): And

O3RF ouighs SR B rea b B 14, o 2lnRohd ek ARgaRicy Dhg shidh
R B SRR e s
emfRbiicks, | Rl B o RO PGS Rrreitl (105 PERR Bieshi Shiypdiment
B S R
amBaRITY 4 i i

second air heat exchanger (12) and returns into the

[0150PM  FiBhfe lmkﬁ%ohdeﬁﬁﬁﬁﬁb lafh WRich $ldshates Bk inktdPaldh S8te of the
room cool i ng and dehum dification. Additionally,

air amatifi@fingagpartfis 18) 500N & dep{dRAd CUBH HAMESperBN iAs shown
is passing through the first adsorption heat exchanger

in thd Hpyret inatha diglovberit (12DP3EHAE atr Rohdidosiag apshrane (10, DdAream of
the first air heat exchanger (11) and the second

outsids air §OA) passaey thepugh ang ef the Tt ang seaind adsorptioienas exchangers
whi |l e the second air heat exchanger (12) and the

(135 14)g sepdied pr themodm awhibec steaageef 1008 ain{Rek)qtassiag through the other
evaporators. And, a stream of 20 outside air (OA

adsgrntiep heatexghangenis supHiled e ortsids thesiopmh e 43n g Ohen gérrd, another
q%% is expelled to the _outdoors as exhaust air (_[Eé%ﬁ, )
stregR) Pgoematn B Rapsingbreughithg sespodipir Seatisachanger (A} Grgiates in
e SESRRPY B ST b Ak o ik B o e
f tside ai f th the first
e g b e by Dl s elspletBer et he oo

as supply air (SA), while still another stream of 25
roomair (RA) after passage through the second

RURGERICPHPRR g8k exchanger (14) is expelled to the
outdoors as exhaust air (EA). [0155] At that tine, air ‘

o158t entT _ : : ‘ , . _
0158 RSB RSSO A2 AL B ) o i
bel@RNSSiatEtHRIRIwW B REERFANAth the rdfBiEAhEEUTBY tHelsainB 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. 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
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52 the second air heat exchanger (12). To sum up, one
part of outside air (OQA) is dehumdified mainly by
passage through the first adsorption heat exchanger
(13) and is supplied to thesroom while one part of
roomair (RA) is cooled mainly by passage through the
second air heat exchanger (12) and returns into the
heat eyshingen (14) sawets dseevppsaiptst e And, & stegam ef @nsifly ais{Qh) gier
room cool i ng, and dehunidification. Additionally
pasgpgetianeiphe %rﬂfalr hegbsnchanger (1&) 1&6@@%%’@@“@9@& aj gxhayst air -

passi ng through the second adsorption heat . exchang
(EA)g 2 ytreapy, raa@cﬂub@% a omwe?gesﬁr%béb%@ldr@bléﬁt F%%ﬁn%?r (12)

A g
N
e e el A e
heal QKBENAL 145e MBLAM WL B RO BBRIBER A TSt

opera € second opera | i's

duc
e s el ﬁ%ﬁﬁkéﬁ il 2 second
ads&MpH6n héatkk&mh &RQ&PWhﬂ@ aftfsendiblg HeR p]-&fe@m@ﬁq)e?foﬁﬁ&!)ﬁhgmly in
oper ation of lg“—l guré 16(B) are carried out alternatel

the kétohd 8ir hbatlexbhaARer @2).0Mo futeuss, Vme Part I butiRidkirgwA)ang e r
(12) and the second adsorption heat exchanger (14)

dehop@difitEmail € BN P eRsE through itheset @l ddsbtionheatk@elianger (14) and is
exchanger (11) and the first adsorption heat

supplahaniyxeroofl vhilepat atie ofisocayap RA) Breeoledmahinig bytpassage through
of outside air (OA) 20 after passage through the first

the siconthemheapexbiznger (121 4)d ieturesipsd thedodr. t Tkis oekdoispessalsle to
exhaust air (EA), while a streamof roomair (RA

effigipntly prouisis agem chelinggndrdebumistifentioni r Additionallsx @h@hgrenart of
(12) returns into the roomas supply air (SA2 On the

roo AR AVIREENCEN s When itds passing dhropgobe dirst adposptien beat exchanger

sage through the first adsorption heat exchanger
(13f§@) qggr beglvpel l ed to the outdoors as exhaust air (EA),

01384 & 38 B eE i e e g i 5%33%%%08%“&%5@ B e geqnd

ad%mé%& %ﬁeﬁﬁ%\ﬁ@e&% ¢ o QR Rerso wPe Vs ebafei pet exchanger
(12)O éﬁ?sq ?%j};ﬁ éﬁv\l}]eg é)ﬂ:ﬁaf?g%? ogg}gl?ehars%tvﬁyg att(]?sat And, a stream of

exc anger e alr-s eat rocessi ng

outdifd &P((ﬁ@?aﬂ@r'ﬂﬂk%gé fhrSubh the ﬁrst air heat exchanger (11) is expelled 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 ancther 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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the second air heat exchanger (12). To sum up, one
part of outside air (OQA) is humdified minly by
passage through the second adsorption heat exchanger
(14) and is supplied to theb2oom while one part of
roomair (RA) is heated mainly by passage through the
second, air heat exchanger (12) and returns into the

the sesomd airiest grghanger (12)0ske Bme up.rnsmrrtaf entsidg air (G de

O e g i S5l O S i
supnﬁw&o&ﬂéq“o%n iR o5 SeRisb o p%i@é? Rsrofndmtaly sy asnge through
the pibond Sir RSO TREE () Al bt R o B A a‘%i? o8ibie to
eﬁigﬁﬁ l%vﬁi?é gﬁ%dc%nf; %ﬁd Mumughca 1ofnI r ?Idd%l a¥ another part of

exc ger ( € second a sorp

rooﬁ@%ﬁ@?%f@gé%#%%aﬂﬁ B AR s o B
excﬁﬁl{gepﬁﬂﬁ tﬁggﬁ@ (11) |s expel | ed to the outdoors
aa

as exhaust alr while a stream of roomair (RA)

[01536] €T DRIERERe rép@ﬁ{%’rggf thb&rs %ﬁ&ﬁﬁ'o@hﬂd e dkcoBd %B@x@ﬂ@ﬁ i the
(I2) returns into the roomas supply air (SA).

wapifefibibitdve ANBEdRes ?bésﬁﬂéﬁ@éonﬂﬁﬁ&ls@?pe@fd&mﬁ%or @it&lﬁrheat load

passage thr ough the first 15 adsorption heat exchanger
protéessing ivéhilupplineaislybet fofming Qlsodsd dbd Bt sibléhéat (a8)proowssihe

another streamof roomair (RA) after passage through
Alsp hethseiimacsabisimdpdr latentieat load divasages, tHeltihe inservaxpebhield

to the outdoors as exhaust air (EA). [0160] At that
switchireg, betiveenl the 8rit oheratiopansltbs s¢aogd bperptier sk, isaedicpd.

in the first adsorption heat exchanger (13), while

air sensible heat processing is perforned mainly in

e_second air heat exchanger (12). To sum up, one
HE&{WG@UMLPEI@@HON QWTH“EE}A@@' ied mainly by

(01 ssagﬁ thr h the f| rstcHgdsor ption heat extclhan ger

lam}gs % fﬁ%ﬁ@a thgme ciqoamra%ﬁs m@dsnae ﬁé?ierﬁttlon of
FieligdgiA) tnda %ggcfo@%#%@@f%v?rﬁf@ > Catien | G, o Do the
firs{ 8oL % BN el St (138 iﬁw‘%‘{ﬂ?&é{éﬁ#ef‘ﬁﬂ bt er
exc?#@%ﬁ%?%ﬁ&gﬁrys %blgde%g@r%,r legﬁlg éx%heln% {)@Zfﬁl{@the first

€ Ssecon I on an e

adsE@h%ﬁ HER ekOha PE{:}E‘% Srhe Q§ CVZ%QIJB.@;]IL @l ts%rregl‘ﬁto? 8ut51de air (OA)

petition o i'Tst operation an the seco
afte® P&Jss é @fbugh thd'Srst ¥R Kedd %ﬁ&fah?&‘tlﬂﬁ@\éﬁpell‘e& tPREQMRRors as exhaust

possi bl e t & continuousl y perform’indoor |atent heat
air (B¢ whifle 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) after passage through the first adsorption heat exchanger (13) is
expelled to the outdoors as exhaust air (EA), while another stream of outside air (QA) after
passage through the second adsorption heat exchanger (14) is supplied to the room as
supply air (SA).
[0158] At that time, atr 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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processing while continuously performng al so i ndoor
sensi bl e heat | oad processing. Also at this tineg,
switching between the first operation and the second
operation is made at tinme iggervals depending on the
i ndoor | atent heat |oad. [0162] As descri bed above,
the present invention is applicable in air

the eenodd airdnatreycBangepd2at UE o¥m thengipartvé prisidataiig P 4)ds humidified
.¥ . Also in such a case, the sane effects that each

maigly by passagsdhrengle therseennd adherpipmbenat sx¢hapgerddd) andds supphed to
obt ai ned. VARI ATI ONAL. EXAMPLE L0163] In the exanp %

the geagn.avhile ang rertpdream ais (RA) igheg qdmalabfshyrm@%ﬁ ﬂrareagh the second

exchangers _10 (13, 14) are dispqse doors.
st et awgfwéw anlgeliygns a@aﬁepwoah E‘i’éﬁ @H&%ﬁé&bée feptficiently
ut door

profid roqRe heaing anp Gt et oo ddomaly g her parbet Bt Ak (RA)
gw%se&%ﬁ% f St e BER e etk n B p3iha it (1) Boidtl€ o the

adsSiR Ht!led to the room while a streamof roomair (RA)
passing through the other adsorption heat exchanger

[01 5§’] ex g%é 1RV tcl.\tl]Cf if? H{edsﬁcoc{nﬁl opERRbH grﬁe §écroﬁﬁ‘ g}r%@aﬁ(cﬁ a2

passin “hir ou e“secona air eat ex

and(tﬁ@ hrs@ h&é&%t BRal &c%]%ef g@gbgexlaﬁ dsREn @SS ALhit¥hE first air heat

, out'side alr s through the first air

excﬁﬁ%%dr f]?l%_ BRDER sedohl)adsdPlorChdaé é&&bﬁﬁer‘ﬂu)&ip@ﬁﬁé aeeviaPSdtors.

he above-descri bed arrangenent "al so makes it

And Qs flottsietadd (O A Nitcd paRageahforieh thd it aif heat exeHapg@11) is
of Fi gures 15-17 provide. 20 SEVENTH EMBCDI MENT OF THE

expENNThEDULHOAS 2§ eBefustraii ()] whité g strexsn dBroanchi2(RA) dfer @assage
is shown an integral-type air conditioning apparatus

thrc(ugﬁthcomdjmnbeat exdaasgare(m)he‘emmmdtormﬂtocmﬁ as fupphr @s€éin). On
invention. This air conditioning apparatus (10)

the pthet hatwk arpthérnsiream of sitisgle @Irg OA wilier hassaget thiowgh theofinss r
heat 25 exchangers (11, 12) and two adsorption heat

adserptin hertiexchianger (13) issupplied 19 thetrapmeag suprle pir(HA), wlubranother
The sevent h_enbodi ment i s one constructional exanp

stregiRe 1098 2Hi(RAQ GHEN Paserreryougp harsasand adserption heas éxchanger (14) is
d t f, d full tilat
exeB5E he a@ﬁéor‘s%%&f@uat WoRApt ual “di agram whi ch
| ust L at I F.
018ha: (F GhFS s %rfgetgr%?ef%ré‘éip Rl in e fi
adsS Emf; iigzw e?&galnggr (‘igf blile Al sen51 %rhgat%)%é%)smhgc‘ 1s%erformed mainly in

ructura
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 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 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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di agram when vi ewed from above. Figure 20(B) is a
structural diagramwhen viewed fromthe |eft-hand
side. Figure 20(C) is a structural diagram when vi ewed
fromthe right- hand side. %54 0166] The casing (150)
of the air conditioning apparatus (10) is shaped Iike
a rectangul ar box. One of a pair of end surfaces of
progasging adiilg goptimwysly perfpaning elsowndaer gerfsible heat Sopdtpreessing.
openi ng (1512 t hrough which outside air (OA) is drawn
Alsp ﬁ’f g ‘H@e 3 CHglg(bfgmen thbrshopesatiomranddhe sacend epsaptiqiyis made at
152) through which roomair (RA) is drawn into the
tlm%%‘?’ﬁ@“gi ing e“ﬁ?@ﬂi‘f%l‘eaéllﬂi‘dsurface of the

I S e
DRSO T LA ind e B Sec%’%%)m i Crsp BB RS that cach of
the gl%\% c?esgrclieél‘%n’ﬁ)odhnqgn%] cEl'es hre obt ne fi rst suct I on

Suctio pening (152), the
flrst bl owout opening (153), and the second bl owout
openi ng (154), are connected, respectively, to ducts

VAﬁBATIh)"NAE E@L gir, roomair, supply air, and exhaust
air flow theret rough 15 [0167] The inside of the

[01 Gf?s ' n In ¢HSSandphesdepict@dn FifuPes?t ﬁfﬂ&h@%‘eﬁﬁ%ﬁ@ﬂ ﬂgﬁ%&changers
in which the air heat exchangers (11, 12) an

(13} m aﬂ@@@ﬁdﬁ:ﬂ ailobRat AKEDRENES! thedebdsorbfidn BER ex@l‘laﬁ@éﬁ ?ﬂ% 14)

and a machi ne chanber (170) 1 n which nmechani cal

maybpigpeset utdoctsys shgwhdn Figupd P8., 1h9RIE cae, GOMHP HERISOT unit (110), v
(21) et cetera are disposed. [0168] The heat exchange

a stechandfeut(ded) (OA) phsving eldpugnondred thofirst amd sdconld adsotpition heat
of the 20 casing (150) in the figure, into three

exchagersdi3, 14y6y supppediofthe addny while aaticempifirorm hgdRA) passing
exchanger chanber (161, 162) is forned in the center;

throygh thestheyi adserptien bt uehsagerdhexpsted to the ptdogrsf o Amethep siream
one side of the adsorption heat exchanger chanber

of rpqmy pir (Rg9)passingithroughdbe,srgorgd gir h%aéteX@;@@E%rr{é%} cigyiigsdp the room.

164 f d th th d t

Int %oériaq;’dig@ oBRFBEIO( 82550 Bauet the ra g ppRtcpfheneer (1)
hea % ?c% hﬁchanber (161, 162) and 25 the air heat
ézygﬂlﬁ éé’lusb AAHEFD- (163, 164) are each divided into

0104 o5 PR et o Grriotf e B b SRR s Bob Bl same
62 di vi ded
effeg%%at tﬁé&%ﬁ%@%ﬂpect %E&N% e 3/e:rfi cia?” Si rle(r:lt iooLWO

|n the figure), thereby forn1ng a first adsorption
heat exchanger chanber (161) 56 and a second

SEVESHPEMBODRIEN PG RAGIN VNN  (162) .

[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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[0169] The first air heat exchanger (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 spacessf the second air heat
exchanger chanber (164). The first adsorption heat 5
exchanger (13) is disposed centrally between the upper
apparatis (Hhers velasakpicfing hie floiwrdringagsotipni ohighea20(A) is a structural
exchanger chamber (161), while the second adsorption
diagnemtwhenotiewrsiror zhyve. | ighre BOdRds & simegture] qflaar@twbw Ylﬁ\éfed
upper and | ower_spaces of the second adsorption he
frome shetlafidiand eikanbBigureEE) ispotrpofurasiagram svhep p(eqwedrfaom the right-
| ower spaces of the first air heat exchanger chanber
Imn@i 8) 10 are in fluid connunlcatlon with the first

e
rectFHGITHS DPF ohaar 85813%%%? ﬁﬂﬁ%%%stl @5‘?’ I3 L vith a frst
suctéorgozpaegﬁ%segsﬁp%f TR I TR,
g e et B
ﬁér r%-%gggfa %ﬁ% ?r%\g@ﬂﬁ)‘?/ﬁ&ﬁ'vﬁﬁ"x DAL bﬁf@\%@@&ﬁﬁng

(183) 1s disposed in

a
<153>Lt§#g@whi%2%%ﬁy°%rh@?ﬁ;% g S oot o

opeding (IRHtRUEN VAL exBARTRIL (EA%@%)(péi[b@ th i duitdsdrs. These
adsor ption heat exchanger chanber (161), while a

opehidgs,tile. thafparsuttiddopenihgdi SN othe dedond ishtidnawening (282, the first
the first air heat exchanger chanber (163), such that
blowbutldpesinp €158 eandtthe sdcbond blosiont tyemingAQ 54) etearngsected, respectively,
chanber (163) and the second adsorpti on heat exchan er
to dgéta b grat (USRI air, foofi7dii, s@uli airfemdephayst ain dowaheneths
of the second air heat exchanger chanber (164) are |n
[Olﬂ]w dlheonsideptihe |camng/\(115ﬂ) isiiévidedtintaia bers exgunepehantgr (160) in
(152). Afifth da (185) is disposed in the
whigh ficieat prchangesh 1a13r) apd Hie %‘ﬁ%ﬂﬁ’&ﬁ@ deat eKehApges 611%4)4) are

hat |t es. between th ir heat
dlsweﬁaﬁéém%hwéw?%&%awhe PRty ipchugling fans

(19{“?%% S Erireap ) T clerb e phue ™ 'aiea o Eedi‘gﬁﬁﬁd
01807 oA 2%@%1%3 BT R hiacd ot sl plEjon of e
camﬁg ggdj %n ﬁl%gﬁ)e%; %?ﬁégﬂﬁn% g%ﬂz)q% atMS?é‘%@é]gg%l dg}?%%ﬁ)tlon heat
kML CRER (1, 109 P RER0H P D AL angrchanber

(168 1§ fHaRl BrdRanresr tl?é"ﬁﬁ@:%ﬁoﬁ 14 lexhger 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.e., 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)
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the first adsorption heat exchanger chanber (161),
whil e an eighth danper (188) is disposed in the |ower
space of the second air heat exchanger chanber (164),
such that it |lies between tgg second air heat
exchanger chanber (164) and the second adsorption heat
é—} exchan er chanber (162) 0172 The conpressor (21)
an %Sfiﬂogﬂ)é tE@rheﬂb?ﬂci}aﬂﬁﬁ’rﬁlP%ﬂbﬁﬁ& 2)e chanber (170) of

0163 o7 Be Bt §tﬁZe@eﬁéﬁgéﬁ)}@fﬂﬁgowﬁ@é%‘ﬁ oAbt st ai
e o O A o AP B
ol L RO B NG AL BB
xR (T P S B tRvar TS BEa ont Blishemishenf g Pt
ool 1R s BB 6T Gyl i sdobT i il e exchanger (14
is cﬁé}fo‘é‘éﬂ éen(rg.fl?r% b&()veErlﬂﬁie éx%rd l%ploﬂ)agg%rbtftﬁ Lo 5&?@%{% (ljleat

way as t one as s |gures

exclaﬁnge@@ﬁlarhﬂé% (iénw of ai r in each heat 15 exchanger (11,
13, 14) is also the sane as the flow of air shown

[01|70] Fi gBasm&helglap%ﬂ end Bwer Iﬁh@e%tftﬁs FERGE tﬁ@ﬁé&%ﬁﬁlgteh&amber (163)

exanpl es of gures 15 and 16 and the present

aredwilodl cvehuniSatiohfeith thefiedtgagtionbdehgl(O5TIET Al 6t damper (181) is
conpressor (21) and the first air heat exchanger (11)

dispwsed imihe mppacpact fithefitshair hedtexclengenychagbep(IeB), such that it lies
di sposed inside the roomin the latter. 20 RUNNI NG

betwﬂhﬂfm aji0angxchangeh ehdndier (63 gnd theefirstLedisomption heat exchanger
peration of the air conditioning apparatus (10) is
chamtge f6dbavhileaoieroe SRV I82F isGRTHEN] CRERAFPAMGPAERE tRSfirst air
%0175] During the cooling and dehum dification
Eéﬁhatlgqli gharpbrs, (163)f such thad el ieatbebreendhasfirskaig beas exgangyr
ec operation (see Figure 15 are carried
chajer @16?@@@31@ sieond S%@whqagﬁxc@s@seapﬁ@n%ertm@)n pobid dumpe
I heat 11) the first adsorption he
asdf (iskgagd n fff'gl)% ééaa? brfied e Rddiabexchangsr chambes (163, such that
ha cond 58
i« iERARSHTk MR BRERARGRE trehjod kot B o aosmation beot
er
e""h%%%%@?"‘ﬁ%ﬁ)“él?ﬁ%ﬂls‘{ S RE e (Bhkp cisghied RdA Bysr mpee of
the $RARE bl %@@%

e il e arrer)e]E}I%E“'F ?ﬁlGS rku[‘llﬂﬂg? R?i@s ﬁ%t%% th\é/rfL L& afu.I l?et%h
excH@HRE Ehamber (163) and the second 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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(185), and the eighth danper (188) are placed in the
cl osed state. 5 [0176] In this state, one part of
outside air (OA) drawn into the casing (150) fromthe
first suction opening (151) fasses through the first
air heat exchanger (11) in the upper space of the

st air heat exchanger harrber 63) a is th
cha@kseﬁlﬁéh Such (it B browFen the pesand ﬁe]h§ Belier (164) and

the GFadsorpiigichen ﬁéha%%apﬁﬁrwge ST & éﬁtﬁ%«wsf apifis
disiiytd frghé e SR 0T ey ere bl ot b becr sBabATAGH), hichihw

liestbﬁ@vefepﬁgeh sacg%lc{ Wégcaqu (:11?%162 arg& n@é%)ha(e}lilgge}l\?ecoﬁ@ g&s%rpqon heat
excga?%lémlﬁnllﬂewm t he second adsor pti on heat exchanger

ows*out” to the upper space of the second air

N e
casﬂ’{g)(lﬂf t ITgR%'srtg (N?IP) 1(3 %%))sed'\%%%ide%f tl@é‘@oxﬂﬁ%&sop 21?1 while the

to the casing (150) from

secSRL@A me G4 Hi9PbsePBR kHothek32de df&h&&ﬁhﬁ@ssbt’%ﬂ?s smeﬁrst fan (191)
t hrough "the second air heat exchanger (12) in the

is infleRIcopf@@Rcaion tWith the §ieq Blavdut bpatinedspagithe upﬁarﬁba{c of the
(164) and is then supplied into the roomfromt

sechnd St hdit exehahgarphanbe (16H3) Caythe veligr hdnd the sbeorsit fah @92) isin -
(191). The remaining other part of the roomair (RA)
fluid cammmunidation hth thasicogd bloSoOnt frenimgt (A84)saddhelusner spasa of the
opening (152) flows into the first adsorption heat 20
firsegic heat geehapperrebemb¢ri@63). f rom t he | ower space of the
second air heat exchanger chanber 164), regenerates
[017-ﬂe f i Thetrefiigseanp eireut (ﬂgh@f thg Bre&PRIEM (best@}ent i3 nbgegt 1p the
the upper space of . the first air heat exchanger
samgdasrthe 9sas shawg in § 1%@65@3@664 b afl the flopeot it 1B saelsheat

o B RSB0 B e e
TR0t Btk P xR of eey 15 16 o8 Fdisnymabodiment i
thath\ev%%.regli I tgur% geerp% h}f)c%%iaressgﬁ@ﬂ;?dcglhce’ ﬁrﬁ a%rthngt ﬁé}&g 6'15 are
disfisba bitie o vl Hﬁfg%&ﬁ“q@%?@?#ﬁ%%éﬁ?@g%%ﬂ et e

supplied to the room while one part of roomair (RA)
is cooled mainly by passage 59 through the second air

RUReatNEoPBRAGEON(12) and returns into the room This
makes it possible to efficiently provide room cooling

[0127d defung Bllbivias HRrundiQd éBdratioh dbhde s conditionaps apparius (10) is
the first air heat exchanger (11) and the second
described.

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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adsor pti on heat exchanger (14) operate as condensers,

whil e the second air heat exchanger 5 (12) and the

first adsorption heat exchanger (13) operate as

evaporators. In addition, tigg second danper (182), the

thlrd damper (183), the fifth danper (185), and the
ighth danper (188) are placed in the open stat

adscvmnweh@aﬁ exghiapger (§4nqnerate %q\)apmtaﬁmf oaradeitiganibe rﬁrst damper (181),
the fopgfhidagper (9 o SHDICREIRET 188l 264 ieseventd §wopen (b8 Dirgplaced
in twa@%teﬁéta?egg‘é@%%%%wﬁfﬁﬁ%%? P, bl (49, B damper
18 nenihp erebh e SIS BE Rt eI eB changer

101 il m 2458 B8 et e o [t iy e iRy from he

ﬁrstzst%%@é}g%é\e?ir})ggégfmas% ttgagéﬁfhgqfrit%’m%t e:lcﬁgn%?gﬁl) Eﬂ {18 upper
spa o.tﬂgﬁﬂs}gig%lﬁétr ?Eﬁa&x?gr chahdbgt l%ﬂf%ddqg M él?ed(tag#)o tdoors

sorpt at exc nger

frorh %ﬁ%@f%ﬁﬁhﬂ%@%nin 2@54) (ﬁf thd fRohd FRL(192) [RAhe other

excha ehum dified in the first
hm&%@f&ﬁdlfﬁﬂﬁ ek pa Ghﬁl@gﬁfsu(e]éﬁ) (OK) B¥em b thedcaking (USI)EFom the

space of the second air heat exchanger chanber (164),
firsEsdtiorBopdheiy @BPPAl6wedinkdhe stdvadraspfidroneat echbhged thamber (162)

bl owout opening (153) by way of e first fan (191).
froriVilaniotviet paceBLthpdirét abfheao@haiger (:IBA)bed (630, is detiwnitiified in the

casing (150) fromthe second suction opening (152) is
secamicidsolptiyn pes sagengém(@d)y floss ouhie theupd spdce ofigwtsecond air heat

exchanger (12) in the upper space of the second air
exchanger ehaotban (kid), anH antben syppdicy intn thej reomieam shephist lddwout

into the roomfromthe first bl owout opening (153)
ommg (b$3)tbb{é’vffyi ofcthe figh fan1(@2)).  Meanwdite; ariegriod Feam B’ér(RA) drawn

he rgomair (RA) drawn into the__casin

lntnt%C%S@tﬁ;ﬂé )ﬁfﬁew%se(sa%mgme Esgnzns (538 Brenpa s possk fgpueh
16

the 5B B palephenerEli2L e Lax?qr%naecéiofénea%wg{ﬁ”%mmwr

cr et ARALInd SIAIRHED RO SRR o AR R e Ghrip 159 by

wayl b0 BE 0 B 381). X GRARAE G, gﬁ]&%ﬂaﬂ(&%@roo@{bbﬁ (R 1680 into the

expe OOTS secon

cas%? ?f%lg Qrogr}ﬁfé)sepéﬁdvﬁguéﬂ oﬂeﬁﬁgﬁfﬂﬁ%&sﬁﬁto(tﬂlg fikst ah&ﬂ-&g:]n heat

alr latent ocessing Is pert

excﬂﬁigel a/hah{b& gﬁs p Er'bﬁ{ %19 @o@&%ga&tdf% NeAtd SXRHR ega{ang&%amber

e air s eat processing is performed mainly

164 & a@s RTs@lds ﬁ@ﬁh@atfetaé}ﬁaé 32 HowE@ubtathe! Bpped’s f
( p)gietgkofaout& dg ai ?ljﬁ( Qd) is r( d)zf |Ogd umal nl yg%p frce o

the ﬁ% %ﬂ%@gﬂd&b@dt@hr bt (168), &ﬂ& o (héh Qipdhle@to s ohalgsy from the
secénd glozgut c;pinmg (154) by way of the second fan (192).

[01771 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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then supplied to the room while one part of roomair
(RA) is cooled nainly by passage 5 through the second
air heat exchanger (12) and returns into the room
This makes it possible to egdiciently provide room
cool ing and dehum dification. [0181] By alternate
etition of the first operation and the second .
throelsg therseennd air hast exchayeed 50rang aefurisdvte the rooge c oifdsmakes it
possi bl e to continuously perforn1|ndoor | at ent heat

Posvblﬁdo eicably Proaygdewaonecoding .amhéa‘yny B“&am i ng al so
ot SR rbeor AR TeE et 64 Bl
adS(tB‘IBge %b$a%§xé}§ageﬁgﬁi4)\g%€gaﬁh%a%¥é{d§%eggwll)aﬁt %cﬁgc dgalr flea% exchanger
HEATI HUM DI ElI CATl RATI NG MODE [[0182].
G SR U Mo ol g Hdflion e
secér’hdfd El%?iﬁﬁé rfrd(ct%%%i%%l%?fﬂgeuﬁﬁh a%@r O(I§§L)t artl (hE %%%

opera I gure are carr

o PTGy g RO R
(18§ GRaNGE amﬁ%&)u@@ea&r e 3SvenHERTRE (F57) Wh l&eﬁhﬁ‘ tHe Jl§sted state.

alr heat exchangef (11) and the T1rst adsor ption heat
01BNChang&fis §43) oPAREBIfOURIIEHA 1248 -intoIhS6tQirdel (250 from the
[ ?ﬁe first darr%)er (181), the ou}ra‘%h danper (18 @ )
firstdustith SlMREY (16138 ksesaM@uih the TRVl heatletbatfigel gﬁ_)')in ﬁfeﬁlpper

pl aced 20 in the open state, while the second danper
spadeldfhe fitsheair hbatredclitagpredhamb88(163) fiel ik itlianrexgeligdan the outdoors

(185), and the eighth danper (188) are placed in the
from lthessedorst o wout] (peBRE (154)thyi veaysifahesecondfapgd92)of On the other

outside air (OA) drawn into the casing (150) fromthe
hand; the tensaining otheo pamiofithe CuBide gid¥ekdratn duiglthe mmfgu (1%9) from the

ai r heat exchanger (11) in the upper space of the
firsfuetien epaning«df1efiewmintethe dipdsqrpiashpat amangertch@nber (161)

expel led to the oqutdoaors 25 fromthe second bl owo

frorp 'gtgqlpwﬁr s(pfgqyf @9 f%}alrg‘eaﬁ ?i‘éh%@@bﬂ@mb&ﬁ (1(@@,3 del@;;mfi}fged in the
ﬁrsfa%djﬁor@éﬁe} B ka1 hdog gﬁfq@e QB st of e S heat
xRt SRomar (R ehd rbe rDs B e e TFonar E e Bha
onei L4 P o EReSHETIORE, AEARTARE SRk oy o o
il’ltO(ti'II ):asn{é(g lgér)]% etfé@se'ﬁ@rﬁ% ?15 89@%‘1@& fsh:% l%ﬂ%g@quﬁké gﬁough

the tséeoﬁép §1r ﬁa@gr&émght 1% fnl tBé hp;kér ewtof%%bam aif ﬂe%%xménger

way of the first fan Meanwhi | e, one part of

chaﬁl@@man)rarﬁ%iheﬁrsamldd%@ tﬁ@ﬁon?ﬁ&n"tﬁe £idse Blowou@Bpdnids (153) by

second suction opening (152) is heated by passage
wayl $frtheI g1kt E8(191).  The remaining 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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5 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 bl owout

opening (153) by way of theg@irst fan (191). The

remai ni ng other part of the roomair (RA) drawn into

the casing (150) fromthe second suction opening o
adsprpgon hegteuehangers 18 h avhile airtsengible hpatinsecessing is psxiemedymainly in

chanber (161) fromthe | ower space of the second air

the preand airdwatryehangandder Tiosum Br)one garief opsidsein(©A)ds t he

fir % (?dsor p%i on heat exchanger (13), flows out to_the, .
deha%@ ied gighd by passage thrqugh the Frshadserrtion hafigarhangantld) and is
thed gl B o OB S RO OB B A SO SmuBfPY Bifseee
e e bRl it s/ Bhacn D acl e Shehe o THSE kA

, 4 whi | ir. i,bl L., i i
pos S8 Afent i Hhoy ko Bidiind BT il iR By oo nanger
O141) PR oo 36 B30 0 oL L sk chaon o e
; i . i . hi

S e PO RS R L SR O RE M B g tond

prof@sik Ywhi¥ cBASHRMUSLY pRFHBHEIRE a8 in®RF 9l hed? &AM processing.
exchanger (12) and returns into the room This makes
Alsb bt P@StHhE)| R thedindGdr hehEtitht 1oad iR¥da0ss, fHRAMOREridJataiMch
hum di fication. 20 [0185] In the second operation, the
swikfinQeiwécn the fitst eparanngaid thd 2dcoad dpéragord ismEdde, is reduced.
adsor pti on heat exchanger (13) operate as condensers,
while the first air heat exchanger (11) and the
second adsorption heat exchanger (14) operate as
HE AVBYoAHIMIBIFICATAAN OPORATINGME@BEond danper (182),
the third danper (183), the fifth danper (185), and
[018Fe eilyhing thggmj@g apd §gmidifieationdperating mode, ofrshopsration (see
. While the first danper $18%), the fourth danper 25
Figure d8(A))tand agpsand opsrapen (see &egure 16(B)} a7e cawsige pirhalipangiely. In
187) are pJaced jn the closed state. [0186] In this
the (é"{SéP eraons TheateroRst aipheal e¥ehanesr (iaaenddh%%mov&qﬁom’@n heat

86D 15 s MR oL MRS IR 47 e o
oS BPS oy BREE] o B B S e ),
e R RO DGR R 5 B VB e e
i L0 BRGy 8 3 21 2 B B 180 s
(18%)], aBthe Right! BempdrT($48)AdS PR iR @8ded¥rt1anger chamber

(161) fromthe | ower space of the first air heat

[01&XChang ehis StRNBRY pdriéfDutsidesaiP A Pikiv@dntonthd Bing (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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S -

5 first adsorption heat exchanger (13), flows out to

t he upper space of the second air heat exchanger

chanber (164), and is then supplied by way of the

first fan (191) into the rogh fromthe first bl owout

opening (153). On the other hand, one part of roomair

(RA) drawn into the casing (150) fromthe second )
secal atlsaptiopkent exchets2 (14)s floespeidotiye yrpss sppee of theseesnd air heat .

the second air heat exchanger (12) in the upper space
exchangertahagbendd4hiand kscthen illppgﬁd: ivathgsgone frapbide fipst Sloway @pening

is then supplied bg way of the first fan (191) into .
15Dy wayoeh the Fiestifand 1) r Meagmipile ane I At feem flség%) v into the

s R oL Bl P, B ) s
RIET MR G AN N e
SRS IERSTOREIES e R PR Sl o
e BT ATFS T Sk SRR R0 g o

s A G R 5 A 8
excfgzﬁa%gpéhaﬂgﬁf pﬁﬁ?ﬁ% hO v sPRlfPHEg om 4t Meat E‘xgthlaﬁger chamber
I'Fst  adsorption wh

eat exchanger (13), Ile air

(16??%@%?&1‘%&'&&@"{0 %%ﬁ%ﬁg(ﬂﬁti&ﬁh&@ EXREARS (1) Nbws bt togﬁh upper

second air heat exchanger (12). To sumup, on
spadeadfith®firs0 b hbst@xahdngéhhmbsr (168), dhd isatled@ipllyd tythe outdoors
passage through the first adsorption heat exchanger
fronh 1) seadrdl Blswbhiespesinp Rl 54 bytvany dfhke second fant(i92). one part
of roomair (RA) is heated mainly by passage through
[0184]e setahat tingd, hirhatedt hextgiraceysing (<Y foamed meinly imsthie seawnd
the room This nmakes it possible to efficientl o
adsqpoen Heat epdrmperdd # ) grhila dirtsemsitele heat proaspsin?B p[etf{!%f}d mginly in
alternate repetition of the first operation and the L
the sasondh air bpatreachanger (12). helo syayupiese priof oubige air (D) is humidified
beconmes possi ble to conti nuousl % perform i ndoor, | atent

maiplyy nassage thiongle bs seerpdwrsarptionheat sirbantsy (fHrand inthsg supplied

al so i ndoor sensi bl e hea

;i [ . A
 to theogmy, whale ogg patk et RELYF (RSB R Sy 4 bpipEoLmgh the

secqriitait L ek st U DR ROES dpf dheiap, 135 makeiiiiosiibfe o
) d.. El GHTH ENMBQDI NT ,. THE | NVENTI ON [ 0189
g e R AN
e . |
0 540 8 SO0 5 5ol g o

ads¥¥plibn hB& k&b 888N dpefdté G4 dndensers, 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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(20) of the aforesaid 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 heatg2exchangers (11, 12,

13,14) for effecting cold and hot water/air heat

exchange. | n addition the cold and hot water circuit
fromgs sqcong blayyous apening ¢154) Wewey ek s spepaddan ¢192).1 20n the other

with,10 two air. heat exchangers (11

haﬂ#if% rMBERtHFTRaFt of Qe hléé@fgli ﬁ@@@s@t%éez éﬁﬁnhg' &%@) from the
O O S S IR I
fro%}% Po(%gler\é\%%c%rome;fﬁr% %Bﬁéagéx %% e:fjrl cg%g%ﬁﬁjg@r :Tcéﬁjg]g[ﬁgiﬁed in the
ﬁrs? ﬁc‘g&ﬂgg)t%glegt"’ ch%lr?g%g ggﬁ dﬂ)o%s (ﬂf ic%sh% iﬁ?g%ﬁgs%ggeﬁ%f(t@? geix:ﬁé"‘ﬁ] (aju’r heat

oor "he anger

i SNl )L (7 e o
froRQAE iR} ‘Bﬁﬁ@(:&? bpdntd (ISEﬁ e o f]ﬁg)the?ﬂﬁﬁ)c{,ﬁh% gﬁ‘:rt] Eg?&om air (RA)

exchanger (13), and the second adsorp

dra®¥GhRANBE Eastnk150) £d:A He debodd\icEOh Qpﬁié‘lg% (18b) Malesed b{ fgﬁsage

circuit (40), the first adsorption exchanger
thréupth thé) ecHAE B e A OMPLECN2NRAhe B 3pAR 0f (hedbc@dair heat
connected in parallel fluid conmmunication with each
exchhufiger chavhbdrg164)and iy then aippliBé By wax off eiegft fad 11919 Msto ttheroom
second 20 adsorption heat exchanger (12) are connected
fromrthe &rsablostout bpendnge@ 58 ni Thetremainitigt dthergatt of thdw@om AhERA)
first and the second adsorption heat exchangers (13,
drawa)intgribe cdsingf (156) frem tha seeondsmictiodopaningh@52) Bowh g thesecond
(11, 12) are connected in series fluid conmmunication
adsgrptientheat exgbanggpehambsy(h62bfromithe lavershace@bithe sgeenst air heat

source, (42). éOlQZ] The cold and hot water circuit
exchanger chambey §164) oives mpistire tofhe s¢0RE adaospiion heat exehanges(14),

ooy A HPeRaEF of Wt B et SRt (1) cndpghen
CHREREP) PRORL AR 198 B REPGaebiim B e Slo8uCopening

(lsgj(changer, a three way valve (Al') connected in fluid
cOomrmuni cation with one end of the first adsorption

t e A . )
0195 SAEHAE el SR KRR ARl o oty
dsbipfioh e&lex@ ; ' i i

o T R P I 3 eI e rodtiibe ot 28 Wby in

the 866dn@fair maﬁex%ﬁﬁig@fizﬁg.s OTPhin® G%,,hﬁﬁ_tpaﬁw'bﬁ&ﬁ%raix( oMy is Rbhidified
a three way val ve (B2) connected in fluid

ma@dNBY Pasgatel throuph tHe filteaddbieibn B eRéhdnBer (I$FAIs then supplied to
adsor pti on heat exchanger (14). In 5 addition, the

the cadrl, itk dret paredfesomiairqRiAl i Kédjed maihlydespassapeahvagloth@ second
swi t chi ng nechani sm

air heat exchanger (12) and returns into the room. This makes it possible to efficiently

rovide 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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(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 othgs air heat exchanger, a
three way valve (C) connected in fluid comuni cation
one end of the first air heat exchanger (11), a
SWlthrreeb%WﬁaF st ppsrptienankibe sepond opergtien wanade, 15 reduced.
comuni cation with the other end of the first air heat
exchanger (11), a three way valve (Dl) connected in
[ ' i | of the second air
EKﬁiQ?%@ﬁﬁﬁEﬁgﬁﬁ?%gﬁpfﬁﬁlﬂg%ﬁﬁﬂﬁﬁge way val ve (D2)
ot her

016" YR i< i SRR E akGh aefv%coﬁﬁ%fseﬁ PRt reeding o
on S SR b ARt PR b R MR Pl R Btgepppciru

e
the 884, (ffh:% d ﬁdarﬁaé VRYerV ArNEAIBLAd RbtSyatSGUHLGSR (£6) Haﬁ] a Iplurahty of heat

par al | comuni catli on Wt he col'd "wat

excB&ide lﬁ 4122) 1§t 1 @ﬂ éffecﬂﬁ% 888 khy Eotcx%tgr/éﬁ’@ﬁéﬁ ekd'lfahgé’\’ In addition,
ports 94] The three way valve (A2) and't

the wlﬁeed\myme}: memﬁtEia)q ispieildie ad the @Rt hat@emall ¥, qz( 133,)14) with
and the three way valve (D) are fluidly connect ed so

twotdielieat Bechiahgee e (MAY2)mehivie ma(rly perdisreh 4ib Serfsibleckeatpiocyaingeand
(D1) are in parallel with the three way valve (A2) and

twotddsorptibn heatwayhangéry €13, B3) waitt mdinlypachiotrh air lattitchehhpreeessing.
way valve (A2) and the three way valve (B2) are in

[019@r al | Bie anld andthte wakar ercwin (A0 hhs/ehgtGyaterssodree (1) Aceld water
way valve (D). And a hot water outflow port (Po

Sourse (¢ ab Rdeotiest Geahoesct A4, snddndodibeat e mEos (oW ANd, the
port 25 (Pol) of the three way valve (B2) are in fluid

outgQsyihg cxshanggr () + w raagierinofivke firsharg heat exehigngen (1) while the

ni cation hot ter nfloQ ort (P
ind gt bRt EBangRTs (4) 416 Thase i Dhthe seoist AL FRaapess i Bothe firs

el B4 5 e o
OE) A R Sl Bt i o
end b Seord s far el bbb ORETAPARTLY I BLARY

condfithiBatfd! \Qlt}Y‘@atcﬁ oten RN 1}119 Bl afr @Egt)exgﬁar{gg Itlmugﬁhﬁ@é’cond

valve (D). [0195] The three way val ve
ads&ﬂibh@ﬁ h\é@e)éx&fﬂn & g%re @f)ﬁlefc{eﬁ'lﬁ‘b%aﬁélrmﬁ&: E&ﬁnﬂuﬁlcaﬁ‘on with each

parallel to t ot water source (41) at their
othéres TRE first And e s\é@drﬂfad%ﬁaﬁb@lﬂéd@ exdhangdto t3, 19 arddahe 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).
10192] 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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the three way valve (C2) and the three way val ve (D2)
are fluidly connected in parallel to the cold water
source (42) at their respective cold water outfl ow
ports (Po2). RUNNI NG OPERATI@N 10 [0196] In the

foll owing, the running operation of the ai r

ondi tioni pparatus.(10) is describ
(A contasce i et w;ﬂEﬂaqntmem@hpd‘mdsmmmgeat
ating .no

excpiiR 0?13;351 ST dlbrfclaﬁr}aetéiegg{l glyecgwamau@é%}mdm one end of
e R 5ol Bt Sl %ffnm@& B B8t A A
et T ol A STHE gl i g0 1
addﬂﬁ{né tﬂgrh% &@qug)t Q\Xité? aﬁ‘&? f 40') F}I%IIPC{ES 5 #i?ondzs“\&ﬁ }nnlg rix%chamsm

e close

(46§ i&g%ﬁlt@hlﬁﬁ lﬁﬁeac[lre%ﬁ&lf' ﬁg%g&e ?chg]%ai v@eﬁ& fl ?o ﬁf?{? ater flows through

orptio at~ exc ) oper e as

oneVHT'tllleeﬁltsh %@&E&{Hjal héat Q}S@fgﬁ%& gﬁc? Kile &J]rg %vaﬁﬁ] qllowg ®hrough the

first adsor ption eat operates as

oth& A 189ab exchAfler, 2 thide VAW R%bﬁfecﬁsﬁﬁn QR copthehlcdiRs with

passed t hrough the f| rst a| r heat exchanger (11) is

oneexf@f kiedfirsOail heat OO {1 Bsa rdanay vale (CDHAonned i@ fRiid
stream of roomair (RA) whi ch has passed t hrough the

congrocationl withthalotlex ehdiofie fifsk 2)r et dxchanden{1d),td @irdeamii valve

as supply air (SA). On the other hand, another stream -
(D1pcomectsidde flaid cop@Anivationhwittaenepasisd thd secontdyir héwe ekdtanger (12),

25 adsorption heat exchanger (13) is supplied to the
andragbreeaaysuapysl (P22 iconresityl in Whid eonematitasion veitlr thawttet endofithe

a| r (RA) whi ch has passed through the second

?b‘?ﬁtéﬁlﬁ@&r(bﬁehanger (14) is expelled to the

[Olﬁﬁtdoors as exhaust air 0198] At that tine, air

k ent1hgdhiee prag valvsi(Ad) md tﬂ?é .tlfr@¢ HEH VARE BY) arp cennected in
Pﬂ@k@?ﬁ%ﬂﬁﬁ?%&%&ﬁ B ot Seige g )S%Hp%%s'sﬁqg%%é bt water
GRS LY. RS Cgea%%hmﬁ%@%gg iy Pkl
conh Y b %P o3 afftn%f’rﬁ Rop S EEEe! X‘*‘f’a@%% brgsi“%fat At
reszﬁbﬁvégﬁ.vda?e GRS Clj@ﬂq hy by passage 5 through the

second air r (12) and returns into the

[019490M THAIBrBRe Salvk (Anf§m°d Ak Bk Ows fvél% %ﬁ)l chp{hg\ﬂhgg way

room cool i ng and dehum dification.
val\ @1 end theahiee Wa Fwanm(my ate ALy %gﬁ{e%featss shat\ﬂt@ﬂﬁréetwatﬁvalve

passi ng through the second adsorption heat
(C1) and the three way valve (D1) are in parallel with the three way valve (A2) and the
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). And a
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 (Pi1) 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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exchanger (14), the adsorbent. [0199] In the second

operation, in each of the three way val ves (Al -D2),

ports 10 indicated by solid line of Figure 21(B) are

pl aced in the open state, whigse a port indicated by

broken line of Figure 21(B) is placed in the closed

state. As a result, the first air heat exchanger (11)
valge B2)ee in flet cantsomation withancteathbg agdare (il Bhid@anamscation

as heaters, while the second air heat exchanger (12)
Wlfémopdme’a@eum et Gtipk afche et waycotient(el) apd 4)coibesatat mflow

coolers. And, a stream of outside air (QA) which
POlﬁé%lzbﬁfs@édﬂtﬁ%WéﬂgﬂVﬁhﬂl)fl rst air heat 15 exchanger
11) is expelled to the outdoors as exhaust air

[OWRR] | e Ehesthrecararoralye@rd) and thethae waivalyer(®2) B@s@‘éély connected in
(12) returns

rough the second a %at exchan
parp 130 et Seier agurcgté}.w sir respegtve hof weiss opifieey Partr@ol), while
oS5 B TER Bt oo L LR B per
d t EA
the K BB seoPori A2 R i Shes s FOTH Btfer il hied ol

t hrough the second 20 adsorption heat exchanger (14)
S supplied to the roomas supply air (SA). [0200] At
R N atent heat processing is perforned
nai n e second adsor pti on heat exchanger (14),
01 Ie [ e ' :
(T8 F té%%%‘%ﬁ*“?% P S hing o BRERE DO Sy RERRHRE BBk 10) s
despakbdd. of outside air (OA) is dehumdified mainly by
passage through the second adsorption heat exchanger
(14) and is 25 then supplied to the room while one
part of roomair (RA) is cooled mainly by passage
COCHDIGYREHAMBEBIFOQATHO N ORERAHNCM@PBE (12) and returns
into the room This nakes it possible to efficiently ‘
[01g7bvi deunmgmiie codlingrpdaiethuddificatidh operatihgmode,m first operation of
addition, another part of roomair (RA) regenerates,
Figiteedd(A) andsa preond operativmefdfigurh 1By as¢ cardsdoptalematedpt In the
67 exchanger (13), the adsorbent. [0201] By alternate
first epsaptian, breash of fhe thice seayopbiea{A b2 rpbristindiseedhyi solid line of

FiEgRoUT) SeiAceb i 1 Tga Py ephhok ADF Abéricd b ke b o Figure
21 oA B e %aé’.%’e@bheﬁwﬁgq%? Rl Argaidechamagr (1) and
the%%cﬂoe%d ARan i neRE R an it (T Pl bt ”C&ﬁa?*wesewrfcﬁw heat

o TR B R B R ol .o
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).
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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[0202] During the heating and hum dification operating
node, a first operation of 10 Figure 22(A) and a
second operation of Figure 22(B) are carried out
alternately. In the first opgration, in each of the
three way valves (Al -D2), ports indicated by solid
line of Figure 22(A) are placed in the open state,
adsudptibe heateachangead(1d )y tvedlelayr densiklerheht precesfing isgperform@@ (mAjnly in
is placed in the closed state. As a result, the second
the a¢aon @itheatxadchager (12).2) Tasuh nheonegaced duaiiecipiC Ons
heat exchanger (14) operate as heaters, while the
dehfiinidifiedmaitlp &y pessefrathymigh e fitst jdsarmiontheatfaxchanger (13) and is
adsor ption heat exchanger (13) operate as cool ers.
themgippligd & the aperas whidsensi et fireorpam)(Riiisepdbedsmpiabsledpassage
through the first air heat exchanger (11) is expelled .
thrqugh the\secend #ipBeal cxchanger{ L) and; retupspnto thpyFgomn. o ‘Eis awlees it
of . room air. (RA), which has passed 1hrough the second .
posaﬂhe R @?@Cl@mﬁﬁ@éﬁ r?%rzyOCﬁ‘@@@P defypig §ROR o o adgition, another

S ly air, (SA). On the gther hand, another stream,of
parf i 3Ronk o (RN ebinetiesn Hbon AL BH=iDREBEN (P doom elscaption heat
dsor@béqg heat., exchanger (13) is expelled to the
exciiiegh i Re ARt air (EA), while another stream of

o121 5 e DR A O G GRR
oSBT RUIRL 1 B fch w$9588L e o

by BBEQ e SUSPHRL10H) iB %ﬂce@ﬁﬁﬁ@@ﬁ)f@éd itz]-tg) ’ Aﬁ\’g:rés%lt,a{h'é {151'st air heat

sensi bl e heat processing is pertornmed mainly In

exchdtfes @A BRd ﬂierﬁrﬁ%ﬁor?ﬁ@ﬁ"w 8kcHahgdr-(13)p iR 4PheaRRE while the
part of outside air (QA) is humdified mainly by

secqiiss Alyeat e&mﬁuﬁ& (IDeandekofdordlsbRitioaheakthage@ay eperate as
(14) and is then supplied to the room while one part

coolels. r ound, aistre4riRAY ouside@irt (G )rahich Jaspasspdsb@ggh tHerfasighir heat
the second air heat exchanger (12) and returns into

exchinger Gdins ekpeledtaksoutdoqre sseidlaesttarr (ER)ewhileca srdamyof room air
provi de room heating and hunmidification. In addition,

(RAgrvéhible hagpassedghrough theesiegond( anleat exahengantfE}) returrisgnto the room as
passi ng through the first adsorption heat exchanger

supplyayr ( isp@rtge pider hand, anpshariseam of pepouiir (WA} whichdes pessed

o B b S b 1 Sy v s
oA T o B e ons
T8y s EBETEN o TR SECCRRSY

02851 2658 G o P L v s

ads&isﬁgﬁ‘ hek rex&li'a%éeﬂﬁ@ﬁ e dft sensible heat processing is performed mainly in
the second air heat exchanger (12). To sum up, one part of outside air (QA) is
dehumidified mainly by passage through the second adsorpiion 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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coolers. And, a stream of outside air (OA) which has
passed through the first air heat 10 exchanger (11) is
expelled to the outdoors as exhaust air (EA), while a
streamof roomair (RA) whigh has passed through the
second air heat exchanger (12) returns into the room
as supply air (SA). On the other hand, another stream
excbingeu(18) dbe adsorlfem®d) whi ch has passed t hrough the first
adsor pti on heat exchanger (13) is supplied to the room
[0288] suddy slteamate (PAlition ofthe Erstioperation aid thaseoohd openatian in the
(RA) which has passed through the second adsorption 15
wahdeseribodoahevgdt bgcomes passihlptd ¢amtintenshhgerfomndodeag latent heat load
exhaust air (EA). [0205] At that tinme, air |atent heat
progispiag 3diil§ gonsnysusly perfermingiatioyindoor sensitile heat load processing.
ads%pti on heat exchanger (13), while air sensible .
Alsg ghthisfige casdherpdpar Iaepthnanioad mereasss. the timeintersalopdvhich
heat exchanger. (12). ,To sum up, qQne part. of outside
SW%%rng(‘myeq ﬁéilifﬁgt aP%IP%% i Piﬁoﬂa opgauenis mq#owgﬁﬁ%@
first adsorption heat exchanger (13) and is then
supplied to 20 the room while one part of roomair

NG SR DR Aot RGP 7o e 2o
g, TR A Rl o

PR SO T SO g,y o
firsBEIReARAN N eadR of BRIBke R4y JFhivES P&i-@zﬁ,gbi% lifdi@RePby §dM line of

first operation and the”second opef on In the way

FigeI2(APaE paleed & the bpHEGATEShIOS bR iRlidfe R BroRPIS of Figure
performindoor |atent heat |oad processing while
22(apixtplavedus the ddevell orard. NQAsad 2oult, MOk osEa1s hddt exdiRagerl (P2)0and the
processing. Also at this tinme, as the indoor | atent
sechrebddsompadn hoatreealemger (1 Hpoferate as héatgry,abhileahe fikdt air h6& exchanger
swi tching between the first operation and the second
(11)opdrthe fiosh adsorpricoieheat exchanger 68) opdiRieAFIlcOMats. EXMNPa Bream of
[0207] In the eighth enbodi ment, the description has
outfider (AL whithilae pawsedithroush the ftst ai hetteexglanger (11) is expelled to
condi tioning apparatus (10) is of the separate type as
the ppidpors ap pxhaustair A% Whiles steam af roanair {Fve) Whigh bagpassed
exchanger s (1&, 12, 13, 14) are divided into t
gbfo*% t heat

throygh corylai Eﬁ%har@%qr ({}I)g)atug}ﬁ)m{q{ge TR BT swggrtemr (SA). On
e G e e U S B b STRLRY 12
sl S A AR TG ol RS TR B o
anoftaf stPééSrPQPJthS@Lir (OA) which has 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
mﬁinly 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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10 exchanger (43) and the indoor heat exchanger (44).
[0208] This is the sane as in the followng ninth to
twel fth enbodi ments. N NTH EMBODI MENT OF THE | NVENTI ON
[0209] As shown in Figures 28gand 24, an air
condi tioni ng apparatus according to a 15 ninth
enbodi nrent of the present invention is an exanple as a
effrodstily tprovfidenmoinf heatihg amd bimidificationnf Ingidditianpmaotliertpagt of room air
cold and hot water circuit (40) of the eighth
(R&jrpives, wehen it if p2ssiig thivagh tedimtatlsbuptionhtarexchanger (@ 3), 4isture to
of the present enbodi nent includes a hot water source
the(agsgrbent. col d wat er source (42), outdoor heat
exchangers (43), and indoor heat exchan?ers 44) ,
[02fFer ei 1 theeccond apontionsdn eashot ghrghres way3jalens . DYyt
. of the first air heat 20 exchanger (11) and the first
indigated byt Sobd Limg of Fienra2a(Be pre(plaped inihelaper Hete, mhdep pagdndicated
e up.of the second air heat

by Eéﬁ%ﬁﬁé& pf 1@%‘2‘;‘9 Qﬁﬁ)eisgigcg@ abihg clogad stals: i & afesult, the second air
hedf EEHRREER (8 e B Psorlipn et s ien X Qerfais e hegirsy while
e el e ac? 50 B R e iSRS RHAR ik ettt f naneppe as
oo o Rl LA o B B AR b My B figfea
ex SO T LI ke Bliols AE bxhal ¥t (19, y Gy of room aiv

(RA) WhichdR¢pdsH& dtdugheRd scB NG \APHEH Sxéhhdger (1) re tilg]lte() ¢ foom as

connected in parallel fluid communicatlon ‘wt

£F (SYOUT ©h thé bihedhd, BoKG stehdl orBLRId
Su%lZ%%e col d ar?d hot Wa_terS Ci rguit (zgtgl*{%lﬁlggli}laspassed

thr@gghahé firss hdsovptiotitieagexeRalpan{1Syis s{upﬁl)igcft@rthﬁﬂoh%y fPplyer (SA),
direction of cold and hot water flow so that hot water
whil¢ awshdrfstreary bof ravne aio {RAhehfchrimt passed geaghdhasaond adwfption
heat exchangers (13, 14) while cold water flows 5
heat pxchanger (kD 10exretled tisibe puidoorstsakhaxchiaEy., a three
way valve (Al') connected in fluid communication with
(0283 endt thet tithe ajrj latent hegbpropessing ihperformed meamgjein (eIrst a
t hree way val ve éAQ)_connecLed in fluid communication
adsgintign hgal exehamgersdd). athilerer sensible haalqwegsssiog isneaformed mainly in
h exchan&g{?ﬁ{ﬁ%ﬁsg, a h ee_way valve (Bl) connected in L
FEng @ CeanecHH 2hi t 1o Bife uBrRRegrrt of putside ayr{@A) is humidified
adsorption heat. exchanger (.14), and a three val ve .
ma Y Bishiaa REaeh e omtich s A HOEG L3 4 I iém supplied o
the ?éﬁ,rwlﬁ[nkdon%fpahho% 1561 %Q(ERJQS ?soﬁ&%donqaigﬁr%ty p%t)éga%g rt]l%(cenrlgh 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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addition, the cold and hot water circuit (40)
i ncl udes, as a second sw tching nmechanism (46) for
switching the direction of cold and hot water flow so
that hot water flows throughggone of the first and
second air heat exchangers (11, 12) while cold water
flows through the other air heat exchanger, a three
switehying/bdtweer( Be firsiapardibednd thefsbetind opermivh iCAbdQ ik falded.
15 one end of the first air heat exchanger (11), a
three way valve (C2) connected in fluid comunication
wth the other end of the first air heat exchanger
VARIATIONMALIE26AMBLE val ve (DI) connected in fluid
conmuni cation with one end of the second air heat
[028%E hankjethe ¢ighth embadément; the desoniption has/teeq DR)le oo rireaingdétion that
in fluid conmmuni cation with the other end of the
theagrconditigningispparaan € HBrgef the senarate (ypeag msqhe Tings to ixte
ga val ve EAH? and the three way val ve are
em %ﬁﬁl@eﬁs &nd the foprbeat pxqhapgess @lcb%%énwm éwdmtmmtthmoutdoor
hot _wat er ource (41) at their respective hot water
heat H’thsﬂgfiséi‘f) OOWﬁai %X precr e Wﬁyfevem i és gossiple to

are connect

emfily gﬁoaflglrfﬁa?ramc%#m@ Hieci o i PRecs Kﬁmép%ﬂw integral type
o UL G5l BBl T FERRE Y B W or e
excﬁglﬁerrzquaﬁ?tﬁ gﬁd&!}rh%ﬁe% Y r({/ﬁ (D) are connect ed in

conmmuni ca h t he hot water
02891 Ceridm@tarhd & ih hERMEKAY e orts
[ 8F7’tJ , While taf?(ﬁe thlr ee mg%ﬂﬁrﬁnﬁ?@g@hﬁ 541;'8& SEee
may valve (D1) are connected in parallel fluid
conmuni cation with the cold water source (42) at

NIN'Ti¢IBMBOSIRENV © FCPHE INGENTION | ow ports (Pi2). 71
[0214] The three way valve (A2) and the three way

[0202]l ve Afshovaria Rigueeld & 14) an pricahdi€@bnihig Bpgshratus according to a
conmuni cation with the hot water source (41) at their

ninthegtedimnent off tite pwedeat inventiohl iown pxantde aPotsult whirodificagon of the
three way val ve (A2) and the three way valve (B2) are
conggvnation etithieeolsband| Hot wafer girchic@@rofihe atghtnembddimeite
cold water source (42) at their 5 respective cold
(02}t er Thsterldmm dphﬂt M@te(r Pi2Yit (40 of the poeshrtrentizndiperthimcludes a hot

ree wa d the three way valve (D2) are

and
tE’bﬁ?HE‘é’t(ég) ?ﬁowaww Faurqw (42)s owidppr irat exchangers ﬂﬁ),tané indgor heat

ur e 4 at. their respective hot wate
excﬁ%lgﬁs 5 %O}Hd% 72 exhangqi é@)myma%m@f thefiyst air heat
I A s e
excfi‘e[nggg%ﬂ) 4rE RS tup ¥ th%oslegon\ﬁaalrehea%) excfhlal(l)gvn\alr I?H) and hF;:osZez:ondl 0
adsorption heat exchanger (14).
[0211] 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 [Tuid
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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RUNNI NG OPERATI ON  COOLI NG DEHUM DI FI CATI ON OPERATI NG
MODE [ 0215] During the cooling and dehum dification
operating node, a first operation of Figure 23(A) and
a second operation of Figurey@3(B) are carried out
alternately. In the 15 first operation, in each of
the three way val ves (Al-D2), ports indicated by solid
coldiwatergburee (dX)e 23(A) are placed in the open state,
while a port indicated by broken line of Figure 23(A)
[0218] p| aClesicald andhbotovateramiresit #40) incisder, asesfifst svatchiviy mbchanism
the first air heat exchanger (11) and the second
(453 fersvitching theedirectivn lofneldiand hat) watpefiaw o fmt hetavatesflows through
whi | e the second air heat exchanger (12) and the
ong ofrthe figsd audt pracpothadremtionhentaxgbangensd 3ol mdile coliovatestlows
On tHe ther 20 hand, in the second operation, in each
threyehythe other adsompsipn hgatexshanapr, ptyree pay valve bl besmagcteq in fluid

solid lLine of Figure 23(B), are, placed in the open
corypigatiqpvith one Bt et adsomlisp heplowichangen €l 3).of three way valve

<Aﬁiﬁc§ﬁf~%t@%@f% FPrRaR Ry Foeguliy ond ot Risrisraceatesion et
' ' .{13 :
exfeg 5 o e B L0 BE s i i B R R apend of
. ' 1 . .
teRen SR A0E BRI TR, SHPLAPISI fe ARSTELE RS ip ic
corRiRRLARBR Vith IH Aglichi gﬁthe.tsg&ntilaﬁﬁrg{i?ﬁhéat e&d}aﬁé‘e@ (Li)t Sty
and second operations during the cooling an

ddi@dH) Meiold &Rt h (4D TRARes) ﬁ%?m i
: the eighth e%%&%ﬁ%@%’ e?eforé?’at%ﬁ?eg(glgzsﬁﬁ%g n %?lamsm

(463 QirQHeIcRing ZhedfiedcBibh BN 8ol an@AbLiWAEk MAY So that hot water flows through
HEATI NG HUM DI FI CATI ON OPERATI NG MODE [ 0217] Duri ng

onet dfehdrfimt hmpjscaonld siv headickett@gdérd (119 PRy @hildéhlaDAtr fRwsithidugh the
operation of 5 Figure 24(A) and a second operation of

othéti guheat 2dhBhgeas Ethesrwayeth e C 1 Ichriaeaidah Yluid donirhenication with
first operation, in each of the three way val ves

one(end-abe finstait beat vaiclwagead1bya dotd way valee (€2) dennente in fluid
24(A) are placed in the open state, while a port

commapigaitaacvitly theroghes end phe dtrstRirheatexchargay (113, artheecovhyi valve
the closed state, as a_result of which the second air

(D1 garnesiedrin Ayt commymicatinp Witeorensrd thgisrsensd aipheat gxghanger (12),

Xxchan er‘;?il4 perate gs heaters, while the first air
an eeFRYSAL YRipd copaesieddp fluidrommynicationawithythe other epd of the

excha r (13 rate as coolers. On the other hand,
Se“?%‘f?lﬁgg’&’ééwaé%gi ation, in each of the three way

[OZ‘I’?]I Vesl'h(e'%i]feg%)a’y ‘BPvret(il) 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).
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indicated by solid line of Figure 24(B) are placed in
the open state, while a port indicated by broken |ine
of Figure 24(B) is placed in the closed state, as a
result of which the second 7&{r heat exchanger (12)
and the first adsorption heat exchanger (13) operate
as heaters, 15 while the first air heat exchanger (11)
[02341d t HEhesthree wchyadber(Bi2) and the aliree ek aalye (BLilaky conpetedtin
as coolers. [0218] The above is the sane as the eighth
pargtel dloli dhesmmunicatmadiith e hot Wetef banceofd 1 patrtheir respéraive hoswvater
and second operations during the heating and
outﬂqmpgrts (Redpi whileotbe thaee wgy nalote (A2) andlth@tltmws)amiva$2)raee
ghth enbodi nent. Therefore, in addition to the
con@ﬁ@t%mwr@l‘el flwd copraeneatioptwidthe toldpeaten soures (dlib)rat mlgelr
the coql i and. dehum di fi cation operating nod
reSRAGR T PO MBFET GPLISOTIBOIER Boabe kit G AgheaRIdh dha heeeivian Yzmge ()

d humdlflca n operating nod also ogmtte
andiiig threq U@smq Vg @ﬁr«?ée ROTHERed fropsarled dRuid ?%maalamqynw%the hot

SR SE AU T RN SEN
val\(equZ) §ﬂé{19{ 13 1 (l)ﬁggjgeacpﬁg%ce L {}F Wexcha Sation

Wltfl) ﬂ'ﬁesdopcl &/attep sdld& @Q}Sﬁ thdlf {e%g%)clt*% {:glfd wzﬁ utt)tll r ¥ glqg $P02)

cessing and t €ss
TEI\ITH EI\/B(DI MENT OF THE I NVENTI ON 73 [0220] An air
condi tioning apparatus (10) according to a tenth

RURBING OPRRAPfONhe present invention is, contrary to
the ei ghth enbodi nent in which the cold and hot water

COOLNNG/DEMIDISIGATIONS ePERWIIRGSMODE t for the
circulation of cold and hot water, an exanple in

[02¥81i ch Dlringabt codling dad idekvahidificatiog bpdratintOhol& affrktB§@ration of
into an open cycle circuit in which cold 5 and hot

Figwat28(A) andexgebidcbepatiosi f&igias 23(B) are ¢atriéd gutraitsrnafel@ndn the
26. [0221] In the tenth enbodi nent, one end of the

firsf opresatioai in daclatf ik chrengey valvey (AkD2} qorts didichtéd by saliddine of
communi cation with the three way valve (Cl) while the

Figene #3(A)kara plachdinetbe open gpieriehile Cpert indicated hﬁmk@nlmmbf Figure

air heat _exchanger (12) is connected in fluid

23(éb}ﬁﬁ!ﬁtﬁeéa@ theiFlaged Rtatenas # Frselé ofvarpichabs/Brst B eatisxehangere(11) and
ot her end th reof |s opened. 10 %gF:ordl na’A the col.d

the 5‘??8“?]16 Soﬂéﬂoé’f et ¢xe mge{@(@ opgralg 3s heatggs; Wipe the seeond air heat

exoHle 4S5 B RS 200, o 1St BXLALD0 RS e e
et g o N
solid line of 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

s also the same as the eighth embodiment. Therefore, the description of concrete
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the cold water source (42) but are expelled outside.
[0222] Ot her configurations are the sane as the eighth
enbodi ment. In addition, the 15 operation of the
present enbodinent is the sape as the eighth
enbodi ment, with the exception that cold and hot
water is not circulated but is discharged outside.
op¢rages)is Thétesdieré.gur ati on that the cold and hot water
circuit (40) is formed into an open cycle circuit as
in the tenth enbodi ment can be applied to the circuit
of the ninth enbodlnent depicted in Figures 23 and

HEAINGHE M\Pﬁ MQDE NVENTI ON [ 0224] An
copdi ti pparatus (1Q) according to an
Oﬁlﬂaven Kl %‘éﬁlﬂ argh Wélﬁcsvesenﬂraumm Arstopgrgtion of

. ex e | as_.i | trated in Figures 27 and 28
Figh Miad ppd @é?%?ﬁ? opfiacion ol gty S0BL s quird cuhiommateisn In the

Sl A S e
Fighf %sor p eat g-ﬁflccﬁ’gﬂéké}ll egpo 1ﬂ‘§ tg‘?g% B\l(%? PHhigure
i S Ui i et

SRR K T YA B Bl e
exd&ﬁ;‘i’gd’r lte1) 268 A3 st@ﬁﬁt)n <& Qﬁ&gﬁgel(@? age_rel{@ Qs Q41 .O r On the

heat exchanger IS made up Irst arr

othextedndni@eahe bebhd oﬁéiﬁtubm HPQchRE e thREGRANGHIS (A7 @i)%ns

are made up of the second air heat exchanger (12),

indfcateditbyadtid lint oORiguReR(BE X piingd in ﬂé%gen aag, Whie 8 p6A nﬁ’dlcated
adsor pti on heat exchanger (14). 5 [0225] The

by brokei foe afFigoier2(B) is(pR@pd irsthi pldststhtel 48 Dfeswlt 6f WhiRH the second
circuit along which the conpressor (21), the first

air heat eh@nng@(éhhmglehe {ulst pdsotrpindepemshangey (13) epéia@)as heaters,
which is _an ansi on mechani sm and the second air

whilethe femrabﬁgte?xcgmer £Hg and thedegondmdserptionl heaflerchanger (14)
refrigerant circuit (20) is provided with a four way

OP%WWP%%? HefSval ve (25) as a switching mechanism In the

scharge side of the

[Ozi@n‘pr s totf%tﬁ? s b e meh o %@ﬁﬁm ébﬁﬂ‘bﬁ of air
in tf% fn‘sé anz{ MAY nd &9 a tbo Pal%%gg{.h t(}ggt)uflggz?nrd[}'m@figw Iat:l%gperatmg mode is
s SEY h%%'r#ﬁh bRl T SRS, lndoutiia sqmipsiay of the
des@flidn Ut pERABE! ARinkdhy 90(:‘11%@51118 Al Bification operating mode, the
description of concrete operations during the heating and humidification operating mode is
also omitted here.

[0219] In 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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second air heat exchanger (12) are sequentially
connected in series fluid communication wth the
first air heat exchanger (11). The second air heat
exchanger (12) is connected 78 15 fluid comuni cation
with a third port (P3) of the four way sw tching val ve
(25), and a fourth port (P4) of the four way _
[0ZR] t chitmpivaindiioflitg)appsrats {h@ciceakding t6 lauérdh embodiment of the
conmuni cation wth the suction side of the conpressor
present)invgndipn 63, cateary tuthe weghthsevbadiinegt imavhieh (12 $pldi and hot water
operative to switch between a first state which
cirgyit (il i 4 elpepdewypinpiicotiforshe piequlasiom aftveld dnddtot peter, anRKpmple in
and the second port, (P2) and 20 fluid comrunication
Wllb‘é’t“hééﬁl tand hphwaf@r pisguit @B famed: inw mompen lsygle eircyipip which cold
é i ndi cate solid line in Figures 27(A) and
an g?tBY‘}te“éﬁHP le é‘é‘E?Fﬂ? ay dhoamypiFégires 30and 26 Ui d

BRI bt b Fbiepty Bﬁe feraieﬁfh? Bt psiealsat iR (AL
cof fgfeaap @aﬁo@f‘%ﬁl&fﬂ%ﬁn“ S viish () Yl gty end

e bR 0 o) @&gg&?g@ élﬁi*%tﬁéh%aél%sa@msgﬁan&tﬁd i fluid
cor?ﬁ‘fﬁfﬁ%ﬁo@ t éfﬁrée%iye‘%a?\';esg}ll) I%ﬁnl%'tﬁ Stthel%h O[%er(:%l)s opened.

rlgera ow I n eran Clrcul

ACE&% ?Oy Tﬁkecoq@hl% ]ﬁ&%a{f&tcu\é@ﬁ gtfﬂg % 5 Eidhaie AN id &%&iﬁﬁ]%ﬁ 'such that

in a tion to t Irst an econd adsorptlon

col@aa ABIRERT Exliing ﬁé)ﬁrﬂﬂlpﬁéaﬁé)&hw eah afq b&dRAE &bl Khter %xmng

with each other; a hot 75 water Source (41) and a col
thewat®id £HiOkdac extfhﬂﬁéar (12) sedlgbirh@meithiProcak ﬁoﬁﬂﬁeﬁ%r&qﬂffnor to

circuit (40) includes, as a sw tching nechani sm (45)
thefooid waiet sduirceg(42hbutdire aqieuemomfsldeol d and hot water

flow so that hot water flows through one of the first
[0228Y seOdrd configmraiione areitbasameastha biphtiseriialimédt) Whaddition, the

cold water flows through the other adsorption heat
opesxiidTeeigbe pregerd etribodisnandis thakanee 454hy eigbtinmhesliment, withitie

comuni cation with one end of the first adsorption
exqspten Bt erld ged hetwter i notwiwalaed/buy as dischargeyl outsideect ed

n. fluid conuni catlon with the other end of the

[Ozf'za}st Ehr ehmbensiion deat ﬁgielrot(“@wmrawi {#03.s {paped into an

connected |n,.fluid omTu gtEon wi.t h one

opeify Bl s BEBRELaED pimsAt %@d ﬂ e cirquity! theagth
B
em%oc}nﬁﬁme%eﬂ%%%wg‘ffg?%%a’bcfﬂgfcgﬁd Iofn 1OUIt he second

adsor ption heat exchanger (14). [0228] The three way
val ve (Al) and the three vvay valve (Bl) are connected

ELEVEmeﬁb N r@mﬁ@h@ Wi th the hot water

source réspective hot water
[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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inflow ports (Pil), while the three way valve (A) and
the three way valve (Bl) are connected in parallel
fluid conmuni cation with the cold water source (42) at
their 15 respective cold wat@&4 inflow ports (Pi2 ). On
t he other hand, the three way valve (A2) and the
three way valve (B2) are connected in parallel quid

SRR ) M B Ul SR, (i
ex¢HAnES (20Yis YRld¥ & o@ﬁ@ﬁwl 4% 1Ak Cg‘?ﬁovﬂgﬁh&?ﬁﬁea{f“ €

connected in pa conmmun

exégﬁath el:r‘g’?vlcggM? ar rfé)%i;)(@f C}ﬁéR%Jél‘\:lﬁlll% N{&r %%%%%Eﬁd&%@r (§9), he'BsPAdsorption

he&t@thaNGEDE B ih Ottfe! seArlddds SIBEHNT Ve (@429] During

the cooling and dehum dification operafi ng node, a

[0Z25] st Thefefiig@nt@ircuilt (30 iLindKé ArmadTh Bose8€RBElt along which the
operation of Figure 27(B) are carried out alternately.

coinpressve (2D5theifirsitaindpat @ichaiyer (11),a8€ Bxhsioh €alvB (23 Widvh is an
valves (Al -D2), ports indicated by solid line o
exlmngwnen@hémymam th¢ serenid hin hedtexcipagestd) sre fufidly €omnected. The
ort indicated by broken line of Figure 27(A) is
refgg%ré@cmcnﬂt(?-@ ig proyisidd stitht axfounwap swishihg valive {28) @b atshvitching
second adsor pt i.on heat _exchanger (14) operates as a
meﬁ]éaé{‘@il Inrthe eefyigrsarticirgpit MR ohptlisoharpesite ekbhangeres§ar3pl) is

Wg a 76 as a cooler, and the four way sw tching
CORFEFI n& By ComupyUcation 3tith 1 brst prrt (R1) of thetfapewapewiiching valve

e peisrotpor QR oiibh g rﬁa&m%h%%‘é‘égééigﬁ?gﬁneﬁ@aﬂn flid
coRARRNET ARk SRELEHS S0 S SRk Saiohigies) o
secBHf air H]E?tﬁeé(%g%agyfgre gecglﬁimg%) ¢o gm‘ét cguﬁl s%%lfzsg gﬁgﬂ%nunication
with 4R frst éﬁ;}i%? chhaﬂgért(ﬂd)nd 'T(l“)@ts&%n?%qu{ {1anger gﬁg 1s connected in

Fi gure ace n the cf 65ed

ﬂufdQ:‘é;HhﬁurﬁéatioWlﬁpa A é)ﬁ)irtr(?g) @ﬁﬁ? FRE W2 s%@fnaﬁ XGha 98 and a

(13) operates as a héater t he”secon

fouﬂﬂgﬂﬁm’ﬂpﬁf the &ur %‘:‘{QWEﬁag (\/31141)3 (2’5)515 @&rﬁx%ct@& ﬂrfﬂﬁﬂcéoﬁﬁnumcanon

he four way sw tching val ve St remaln

withthd sietibn sidé oSthalcémpassat (2BSul t of V\hl ch the first air
heat exchanger (11) operates 10 as a condenser, while

[0226F seTlantbuaivay beathisgedlen@S) is(dp2yativpes abvitch wadh a first state
evaporator. [0231] The flow of air in the first and

whish etav's st commowscationibetvdehéhefirst porg (Rl dnd the second port (P2) and
dehum di fication operating node is the sane as in the

flu @,cgmrmpm@tlp@ Betwveenthsdhing pors (P3) and the fourth port (P4) (as indicated by -

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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Therefore, the description of concrete operations is
om tted here. 15 HEATI NG HUM DI FI CATI ON OPERATI NG MODE
[0232] During the heating and hum dification operating
node, a first operation of 7 gure 28(A) and a second
operation of Figure 28(B) are carried out alternately.
In the first operation, in each of the three way
watesdoves (@B and?) cold ovates sourck G2).e dinndditivni thelcbldeandfhot water circuit
Figure 28(A) are placed in the open state, while a
(40pmcludesyds e atvetchiby mechdodsm (45) doodwikchingrtee 2De DAY cokl and hot
placed in the closed state, as a result of which the
watseldowmdo dus betpvatenflorenthroughaina od dre firsvgndspenmatadsorptiomheat
heater, while the first adsorption heat exchanger (13)
eXCb@me@t(éé, 14 svhilesolsl water Horus thiveughahe othayadseiptiohi @t exchanger, a
val ve S changes state to the second state, as
threeay) walvsr (Adp cempected i ﬂ@tsirrdmawmﬁéw Ve Wmérof (tllezi)'lrst
operates as a condenser, whil e first _air heat

adsgt%&lﬂ% aaélex?fmerdaa atlse way é{ﬁlvs\iésb?%?ted prtlyid sgramunication
“’“‘ﬁ He et gba R pestorBing e pxHapery 1 Shanied 84 Byive B
con§Rubdin i phmunfighén Fh bs?écﬁ FB et Aot istR exchanger
PR ) A AT e o
theg%ghdg ??a&hﬁgﬁigﬁm whil e the second 77

orpt| exc (14) operates as a cool er,

[028¢yd t h!‘heftHﬂéE Wﬂ?%aﬁz‘é" (h‘iféﬂlﬂth\é @lxr}é@ v&? 5%&\{6 ?IEH Aﬁe E&TRERE in

in the second State, as result o e secon

pardiel fliRAonfeenPa withlR hopﬁ%ﬁﬁcﬁﬁcea(alﬁat%’éiﬁfe@ ive hot water
while the first air heat exchanger (11) operates as an

inflewapas aioy, whileQRSthee Wy $41e\(Af) aad the thrde eyl val e (B dre
second operations during the heating and 5

conhettedlinfiaclel figidaoamainicagion®deh the cobldevaaeurs (42) dt trir
eighth to tenth enbodi nents. Therefore, in addition

respectiveneld wats indlovoportsh@i2)e s Omi the bthier bdndothe three onag valve (A2) and
during the cooling and dehum dification operating

the thsepeway Walvel 8Drarpednsnctod ircparelic fluidbgemtnioationdwith thy hot water
the heating and hum dification operating node is also

sougski(#1)ead thedtrraspes tiveripgt vate opiBeDP MNP oty wikie thewibrpervanvalve
air conditioning apparatus accordin
(A2 G s D0 ABRIBRY T ﬁe%pﬁc%éemparaa G FoRalgion with the

| e |n ich . ther rant circuit is used
cold Haighiiti f#’@ﬁt t&flf Fepeaiive CEldqvalpr P ?Wwalftéﬁ’%o T Cui t

(40), as shown in Flgures 29 and 30. In this exanple,
the refrigerant circuit (20) is connected in fluid

RURRITYEHFRR kfhMi th two adsorption heat
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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15 exchangers (i.e., the first adsorption heat

exchanger (13) and the second adsorption heat

exchanger (14)), while the cold and hot water circuit

(40) is connected in fluid TWmMmunication with two air

heat exchangers (i.e., the first air heat exchanger

(11) and the second air heat exchanger (12)). In this
as seccminp) and thdrfouo wiagl eoitchiag valex (2ZHrgamnges 4B)e toshe fimdstatepas a result

of the first air heat exchanger (11). The i ndoor heat
of velxich thedastsaiy ety ¢xedpnger €11) Opemtts asip cofidenbre, whitothd se¢and air heat

heat exchanger (12), the first adsorption heat
exchsngen (ige pp¢raBy as amendppraéorsecond adsor pti on heat

exchanger (14). [0236] The refrigerant circuit (20) is
[023Q) t heOn Brerptlsr bands iy decbeeandaperatignoingactheiche thiee way valves

C ressor_ (21), the first. adsorption heat exchanger .
(Alc%f porth indisated by sohd Jige pé Fieprg 2?@0 ar placed i the,qpsn States while a

por {E i B e TG S0 Pives IS o BRI, BF Al of
which e ) RRHGT Reachrer ) DRt PVl e tdha

b RSP s G OBt v o9
stillé)%?n%ain?&rﬁ ?ﬁg}é%@}ﬁgbﬁge%f%i{}g# ’#éélt\e?gf%g') ?xi%fq%g &;g operates
as LQRAEEEE QVHHE 1fid ééhgncﬁ%ﬂg%h? Ef%%xé’é} ag]\ﬂd)t (Jl])ﬁgﬁéas ds'ahSVaporator.

adsor ption heat exc expansion

[OZ%I;_]L;’G TeHovRbrhail FEhs BERAAd 828R BhdrAorReRting WNRBYERE and

are sequentially connected Iin series fluid

dehomiditibatvatdperating tbde iethbishtit aaBiSBE Bich@to haith eRb6HiaRAR!
(13). The second adsorption heat exchanger (14) is

Theeefore dieaistriptioh wif domuperavpéraadnsin omdittdd leré t hi rd port
(P3) of the four way switching valve (25), and a
fourth port (P4) of the four way sw tching valve (25)
is connected in fluid communication with the suction
HEATINGGTUMARIFICATHRONSIER APING MIORE7] The four way
switching valve (25) is operative to switch between a
(0287} st I3wrinecthe hestins 2 Fowsdfiaiion opeTsHnEMede: frsboRcriinn of
.the first port (P 1) and the second port (P2) and 10
Figgre 286A r@1asseent premetinaraldegire RRMDare errried eut@bisatehy In the

FrskRGrBE, SERY ohRb 138t bRy valiirChl-Debakers Sresied by s ine of
S MR T AN R
23 RSSO RRe SRR RO o KL
excl?%%@ %lé‘? \?%eernt‘é% hsg Qtl%h?esr?&/hflgﬁleffﬂ'w ad@@%tiéﬂ\ﬁéa{f Qﬁ%né’e%l(i'?) operates
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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15 state and the second state, it becones possible to
reverse the direction of refrigerant flowin the
refrigerant circuit (20). [0238] The cold and hot
water circuit (40) includes,7Tn addition to the first
and second air heat exchangers (11, 12) which are
connected in parallel with each other, a hot water
adgooptiancheptieichangir 6149 operatvanea coder erd (hé;ibur way swdtbhingovalve (25)
the cold and hot water circuit (40) 20 includes, as a
stilf yimaing inghereeshadhstei d4eesvloef which St saeprdredr lnjiat extianger (12)
of cold and hot water _flow so that hot water flows
OPRIRiEY) a@ﬁ C@w@nm white the fisst aihgaterxehangen(ll) prsattes as an evaporator.
(11 12) while cold water flows through

ha
[0?5)(@ ot %ff viof g dp ﬂ@i@ﬁaﬂ@&éﬁconé qpﬁfa@enwlngéh@bea(tmg)and
%ted |anU| nicatio h one end ocI}the
huipjdiaation oppaLRe Bodn i e F2Ta 83 in the PR e Cphe Betho)
ERRRESh Sy oSGl O P e ot
ted tl
wnd Qe S OO e s et SR1S5 So s Ying the
he%ﬂ?%ﬁ?ﬁ@%ﬁgﬁﬁk&ﬁn%@@apﬁg %‘é"iseé:isé metleﬁlh%r communi cati on

er en second aironeat exchanger
(12). [0239] The three way valve (Al) and the three
way valve (BlI) are connected in 79 parallel fluid

Tvmmlmwmﬁmrmﬁmvwiﬁowource (41) at their
respective hot water inflow ports (Pi I), while the

[023B] ee mmr}b@hﬁlﬁoﬁyﬁF )aFﬁeﬁﬁitu& B&otdihe® Welﬁﬂ@lerﬁﬁodlﬁleht & t8e present
connected in paral fluid conmuni cation with t

inventich is@ah @karfipld i€ &vhichdhe Adfrigdranticirchiie 30964 wsea i€ E&rﬂbﬂl@ﬁicﬁf with
inflow ports (Pi2 ). On the other hand, the three way
thevcaldvand(haR watem dirbuit (#0),tds skewmiyFigatey @9 @B230.ar I this example, the
connected in parallel fluid comrunication with the hot
refiigarant cirsuiti (4 i epected trhidwid comspaidative withttwoatisrption heat
outflow ports (Po 1), while the three way valve (A2)
eXChARRarhE.ef, hhee’érsmi,somon degtBayhanger d3harstthe dedond pdscaptias heat
fluid conmuni cation with the cold water source (42)

eXCzb@ngqﬁ éHD vegledhe peld apd het wrieretirgi(#0oscomestsd e‘rpﬂni)d 1o
EII;\’ATI ON. COOLI NG DEHUM DI _FI CATI ON OPERATI
CO%B@CFMW} P &eﬁtﬁéCWSFI‘S - et laféﬁmheeﬁ finCE?dtgiebﬂl) and the

<RI Gt ORI e B ol 09

mafly AR g el D g2 RS pebl bt a0 ar
maﬁ \g[% &t th@%ec%ngl %1%%%@)&11%&{@2& r{hé H?st A glg&%n%%g%}gfaﬁr%%r (13),

exchanger §”as condenser
and the second adsorption 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
is 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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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 statgg while a port indicated
by broken line of Figure 29(A) is placed in the closed
state, as a result of which the first air heat
comneeted iy Spid cohymupeativnesitlathe dirstads@ptiomhéat exdharges €t3)nand the
air 20 heat exchanger (12) operates as a cooler.
expaygipn]valye (2heandtthe sechadh adsorptionheatsxchangen(ld) areisoquentihidy
four way sw tching valve (25 changes state to the
cogneeted in pertes fluidscommusightiongwitivitiedhrst ddeorplion hea éschapgérdih3).
heat exchanger (13) operates as a condenser, while
The gerong adsoaptipishrapexcbangss 414) axeqnanged in fuiyl coparumicationsvith a

.a e orataor, and the state of each of the three wa
thigpard3) af theg9in Emer HICAR Yk1g@s). and  fourth past (i ofthe four way

i.ch_t.he first air heat .exchanger (11) operates as a
sliiFe e ES foreded Bl 6 ) S B FUCHgp 5ide of the
COI%EI%I‘ at as a cooler. [0242] The flow of air in the

¢

o “second operations during the cooling and

OB Ly enthe SR SHT R PR EAAPE (3 ob il SGEn peP o s
AT e S
B D 0 B i R R P RN topand port 02 and

. DI F T i e
o L T 89060 4 00 ST r s i
solfd 1ghei6 F3ErEd 2B akBBO(BIH aRUL s@loh85RRL Whi¥h a 1&\3}@; Gid

first operation, the four way sw tching va 25)

commangeatorsbaivecr e tfha poaqPNthritté thirddor@(P35 &fEid @bmmunication
whi ch the second adsorption heat exchanger (14)

betopen tieascas poro@ayanbthe foutth poet (PUh asfindicdtedbls ol i in Figures
heat exchanger (13) operates as an evaporator, and in ‘

29(@aehd 30(A)he Bhswechingpf thalfowsviydwiRjng wbve @5) bediveat & first
by solid line of Figure 30(A) are placed in the open

statp@ng the ssconghitate, iaberemesipnsiildaten verge thealtention ofrefifgerant flow in
Figure 30(A) is placed in the closed state, as' a

the refeigpranbiraifi @M)-t he second air heat exchanger (12)

a heater, while the first air heat

102882 ol yd o aratércirons (40) desanaed, npeggitiap tethertivet and second
i BB 1) 4o SRS b Bt e Y ot waer
o4} Lo o BBt T Rk SRR o
o BREC0 260 AR (RIPMED I PR Ry o v
flow 3b Y% hétWattPHoWE RO RGP ARG arfdSefond air heat exchangers (11,
12) while cold water flows through the other air heat exchanger, a three way valve (Al)
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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result of which 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 secoffg operations during the
heati ng and 20 hum dification operating node is the
same as in the eleventh enbodi nent. Therefore, in
pargdlel fvid gomonunivetioningthi thanhatfwatéresotrms ¢4 1)t ithmir respective hot water
. operations during the cooling and dehum dification
inflgye ports &t mwdide thettbreg swyriapiei (8d) afd thetnee ey oplye §B1)ars
during the heating and humdification operating node
copngcierdp pana el fud pemeunpegtiqn-pr Hrneold BRIBOSPUWENH2DR theiE
II\I\/EI\I'I'IL%SI [0246] As illustrated in Figures 31 and 32,
TeSRRCtYe COlOWHET ERMRPTiRABEY-at U8 theigher hapd dhefhuee way Halve (A2) and

T IR N AT p—
B SO e R b S P
o o, AL 5 St Sl e o
BNE5E L DM 0 R iyl gt

apparatus (10) of the present enbodinent is provided
with 5 a heat exchange el enment (50) for effecting

RUMNRINGCFEGOEONEt Ween first air and second air. The

heat exchange el enent (50) is disposed so as to extend

COEIN GVDRFUMIDIRICATIONSSPRRARING MODENe di stribution
of first air and a distribution passageway for the

[04d03%t r i Dutihg thedoolRg atldehatmidifigdttbn dperitifle mtRleOd fidst operation of
_rotatabl e sensible heat exchanger of the rotary type.

Figu@22HW) land tlsecond eperatioe nDBiguree2(B) fre tchrribdroungtdriteely. In the
cool i ng operating node and during 10 the heating

firsh pperatiom gharfode wap switcliagvalive {25) shargies sppassitiegsetdndostath, as a
the heat exchange elenent (50) is an airstreamfor

resply ebwhidhdhe pacoed adsorpiiondegiecxchangartl4) hperaids as ptorslenser, while

er (13, 14) and a stream of second air

thegf{géqd%r%ggg e@ﬁxeh?@gwéﬁ) RDEEHeSAFANEVapAsAtor, (1A jn ¢aghpd the three
wa Y CETDER ot S s e o Foenlls 39CHAier Hlacad n the open
s BTR R BB AT RS BEET ah 0eR SRR s, o
T UERRCN iR TEMEN e T
okl 9] bl 30aR, 2 15 Toom AT (R

[0249PM abh tl(e%iler"lﬁhhﬁnttﬁheselsﬁ&%}%rﬂoh R four way switching 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
cvaporator, 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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outside air (QA). [0249] Making reference nowto
Figures 33 and 34, the configuration of the air 20
condi tioning apparatus (10) is nore specifically
descri bed. Figure 33 is a comggeptual diagram which
illustrates an installation state of the air
condi ti oning apparatus (10) as well as depicting air
thé Hesaripiien ofgcoppetenpeotionfispmitie@liérs) is a
constructional diagramwhen viewed from above. Figure
34( B) is a const ructi onal di agr am when viewed fromthe
ft- hand side. 34 constructi onal
H%AE@?%%HMPIEI% ?\*98 @\Tﬁl ﬁ’pﬂwand 25 side. The
I 1. conditiopi ng apparatus_ 10) i ncludes a single
[0¢4Yi ng Qurme)thehrating agd B ioB opeaiiEg Woflae fikongaation of

FigEAIRGGHE 4 8o ciierdila F e SO Pt phipagfely. 1o the
RSP 81 P ieT36 s R e
relliiin iy peded o BN §¥°§1§€éﬁr§f@%§‘égﬁ%%%@bﬁdwg while
th@ﬂﬁ‘rflﬁ ogﬁthonq{%gf'é)%ﬁ%&r%g ﬂ%} oSér?}%E g Oe\i?ga%lt'orég(nc ﬁac rOfotf}e three

sensli a sensi
v, S S 80 S S PR o

steRX GRARGE PR i‘ﬁﬂﬁﬂfed Q)?%}ol&ﬁmng ®f @%&J‘ﬁ}(&?ﬁ%ﬁlheﬁﬁﬂ ‘?heocflo%fd state, as’

5 the cross-flow type. e casin

a r@éult SOMKtER u@rste&ﬁudmaaéx&aﬁgwn f)%psﬂa&@agahab&@r hile the first air
rectangul ar box. One of a pair o surfaces of the

hestesichghged 8Q) opérates as Atodl@per end surface in the
figure, is provided with a first suction opening (151)
[02444] ou g Ot othephandp &t the s@fond vbaatien, alhe fouOARy bwitchiagmalve (25)
into the casing (150), a second suction opening (152)
chadges sigte tOhevfirst atenas goasult of whiob thedfinst 4ddyptibs helrtamohanger (13)
into the casing (150), a third suction opening (153)
OPET#Fa5@g B candansent l©th¢éccqmdradsmﬁmmhea© exchaniger 414) qpepates as an
is drawn_into the casing (150), and a fourth suction
evaz%ﬁtph gnd ifm)tat@ Rf eash ot m iRy vetvee (Ab-mt) refhainkunghepesd, as a
vvnlntothe casing (150).. On the, other
resultd QVI}‘%\‘%tthS S dea e bEigenl 2) AReTaigs Ph@h‘%ai‘?m)"hlle the irst air

surfaie in the figure, is provided

he%et"ﬁhaé‘gﬂ &ﬁ‘r’%ﬁrﬁ%ﬂﬁa i ng (155) 15 t hrough whi ch

I S, d d
O3 o fet i 1565R i RGOSR N 2 rER e
hubSdif¥ R (%%iegu%gtr%%eqy{hg% § as mﬁe Efe(féﬁth %Hl%%q%nt t'ﬂheerefore, in

openi ng secon SUC

adfifioh % fHeGnhiSRoPPEAL B6sckiptot of JHE?atlons 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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fourth suction opening (154), the first bl owout
openi ng (155), and the second bl owout opening (156)
are connected, respectively, to ducts. 20 [0251] The
inside of the casing (150) ig1 divided into a heat
exchange chanber (160) in which the air heat
exchangers (11, 12), the adsorption heat exchangers
refrigetant t4dyit BMAt ddseribdiciatdemkidieasn g eThad sppardtus(iSOF amaie ventilation
di sposed, and a machi ne chanber (170) in which
typeraciwkinh el ancamp ofigin tvhicdiis buppdied hearf mdsorn(shde, is 119 Bilandeheith the
conpressor (21) et cetera are disposed. 25 [0252] The :
amgued pf aix wihiohge expedleth ¢ the b8BIooiss di vi ded, in the
hori zontal direction of the casing (150) in the
[024T]gur elhejain eonditioamngsppaams£10)vbitlee prpsent embedimgnt igprovided with
adsorpti on heat _exchanger chanber (161, 162) and a )
a hegbgrrchangselergentd P@fen elfedingibest exeimmee hetavern fing @irjand seqpad air.
center section. A first air heat exchanger chanber
The heggxchangeiorment 630)dn disposgd spas torfteny Qvent distrewiipn passageway

T, R AT VR R
B B R 0l 8 7

20 0| BAEGTER, B ok B B
v REDBSTll HOREE Rty 50 O 5 8 e

(Sﬂ}ji'rs] af GlrktP&hm ﬂ)rtaﬁ%zrg)ﬂi(%lsjﬁr?odrtg Egsrséé%%%gglﬂi ;Enlﬁ,t@thnti%ﬁ SRANSERanger

chanber (161, 1 e Cross

13914) 864 h Refh of BRoAAGir PlssinkoubRt leQfSert (50)i
( a4?i rst a‘éso?pti 8n hgats excl%lgget%%e\ﬁgmn‘%ggg(eml)eﬂ;r{lﬁnésan

airsG €40 sk ragsRf4toh @ioh RASasSige M0 8&H the Rasdptiod HLdxchanger (13, 14).
[ 0254] The heat ggxcﬁg%g?gel erre% chanber (165) is ger { ).

And logatrexthangetahes [ ideies@edndwel aip@idt sedéhd dir inlthe béwt eR¢hange
(150), and the heat exchange el enent (50) is disposed
elemdnt §30), arivethi Gzt airéx cdrdert) evhile eineseromdhainisdreated 6 5Purihg the cooling
addi tion, the upper space of the heat exchange
opegsliagranmde ctha divesair(ig 68is1de 9irdOd) ogele thpsasend fid RBpmTHER(RA).
first air heat exchanger chamber (163) and the second
Durjigrthe beatingyopreatigs modehthaibiest ajrismomnzie (R4} whide the sgcond air is

hei ght Wi se upper part in the casing (150). Afirst air
Ou“fgfﬁhégﬁbemay (166) is formed in a | ower space of the

02, S A Bt MR A iR
L AT B T R —
diaé?fﬁ'ﬁtwh?&cfﬁﬂgtga%s 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 {rom 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 (163), while the second air heat exchanger
(12) is disposed in the second air heat exchanger
chanber (164). 20 [0256] The adsorpti on heat exchanger
chanbers (161, 162) are eachg2ivided into two spaces
(upper and | ower spaces) in their height direction, as
descri bed above. The first adsorption heat exchanger
excha®er is dwwinatsweehcat dehapgearlermend (FOpkowsyradhs agfardthe
first adsorption heat exchanger chanber (161), while
conshractymebdidgracsafigire 34 Ishews & sglstbhgbeat ¢Ackpngdri(z sensible heat
bet ween the upper and | ower spaces of the second
exchangst ot b 6prchldast cressciinm ee) mwﬁrbbﬁrst 28d gerend airjtragmR|flow
The first air heat_ exchanger chanber (163) is
Cropgiffe c tAgFordinglythetheat sxehangc element () may he of thegptary type or of
suction opening (151). The second air heat exchanger
'heéﬁﬁﬁﬁg¥” PP8B4) is connected in fluid conmunication with

[Oléﬁﬁsd ”%sfn%%&éciog'%%e#}% ?c%ad%lsz P 'fm?f@aeiéhigea

fec@%ﬁ%é%céi TR cpl spitdeen bR ladhe D). df égeﬁgrw)per end
7

b2 el %ngv 3 RREA R b BRI Jséﬁv%ﬁch one part

of fiae R XQATY Bhvh o MR REVINSF ieébsm{%ﬁé@?&}ﬁ ({2 terough
whithioRe aﬁga?g%ona s BRAPASEAA it B i (10012 BfBlucton opening

excha ge suc t hat et ween the

(153) {hebugh \Kz’hl@l@% &H&%ﬂ% EheChRAdIRESr (ARPis cFMWIn 1186 tHel cra§lhg (150),

adsorption heat exchanger chanber (161). A secon

andiafgueth sGdiod) opefingi(PPNIRGuN whitd thé 6ﬁ1Er ﬁdrf oﬂ‘tﬁ@foom air (RA) is
exchanger chanber (163) such that it |ies between the

drafsnristo the casirea(l S)x c ltange otheh sk theldhdr 263 yudand dflilee casing (150),
second adsorption heat exchanger chanber (162). A

i.e.f hloveer dndrperface HBBE figare, & prpeided with at first Hlowett apiening (155)
passage (166) such that it lies between the first air

threnghsulyeh 6urphy air 654 is imeprilied so thedeemparidonsehest blowohbongaing
chanmber (161). A fourth danper (184) is dis osed in

(156 hhroughswhigh exhsastcin/EA) iseipeliad o lﬂlnatltdpprSI i dbe bast\waetipn
the first air passage (166) and the second adsorption

opapang (184k mé?ndowam?pe@mz()mh theythiyd syctianfopering &ﬁi%ﬂ»é

i s dispo i N th second air cha

fouttf tbige 0&6&@&)&@8 oA o oBe e (RBS e Senmhblovout
o gﬂr a_ t exchan r chagQS aé and the first

P& g Q}ﬁcﬂ%‘}ff YdRgHEEr (161). A sixth
[OZg?]nperTl{el i%@ie bf thglc‘cslf ggs Fl%{) i} (IlVlgeg SR ﬂeat exchange 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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air heat exchanger chanber (164) such that it lies

bet ween the second air heat exchanger chanber (164)
and the second adsorption heat exchanger chanber

(162). A seventh 20 danper (887) is disposed in the
second air passage (167) such that it |lies between the
second air passage (167) and the first adsorption heat

cergerGbetinge whilb agbend @irthExt exdhanget ciitintbetl (Gdeis foB&) on the other side

di sposed in the second air passage (167) such that it
of theesntbetesen ThechesowhahgaichapbayAa§®) 1§ d67dedantd tivoespaces in its
second adsorption heat exchanger chanber (162).
heiph2BaEtidh6 o dmphedwsigontgXiijectien polSiguico Aé@)cedBAel)y in
t he machi ne chanber (170" )of 25 the casing (170). The
[0258} st Thnhqat gachangeceletent sharobet (165 ahd iy adaprptigh @p@t@édhanger
respectively, on both sides of the conpressor (21).
chapper (1615 163)ac zamdyin the cropsdirgstepncediheipastg: (189), inp tin the vertically
the first_ bl owout openlng (155), and the_ second a

dirgdign I%M%%r recadperption Q@}exqmege@e@h%r dah lézlw)ﬁm%er
ool e%r&éi?% i Wl B o
hes 55 g%Ff.U N' RAT:%%%% SmgoR b R ed aRbe o),
G b 5%?% Y5 e A 8149 5 R BB hover pe
<B4 TP S g

é(}){%gﬁ; él%é%lchgﬂﬁémgs)he 1% Ot &1 tl?é”&b@@?%@é g file Bkt e@?h%nge

pefating no I'rst operation Figure 3

clefRft haffeP18SPRY Mde@BpAE. Figure 31(B) are carried out
alternately n the flrst operation, the first air

[0236pt  eXBNAROEF héat bxclafgericdh@mbér (363)239ahdsdcond hiedkat exchanger
exchanger (13) operate as condensers, while the

chamgted (Tb4d iare foratd Bxciraggeise Gpgor Iﬁﬁdntﬂreecasmgqrsn). A first air
adsorption heat exchanger (14) operate as

passagepey 41 66)3s formed dda taven spach ef therfatt aniqaeexdhaBdey charhber (163).
fourth danper (184), the sixth danper (186), and the

A ssevgrihpadsagoery (1667 )s farmeedinadeder spachef thpecpona agthgntegxchanger
whi | e the second danper (182), the third da (183)

chamher (164, Tagviwest aif hem pxchanger @ Pds disgpyed inl errst %111@@)‘- exchanger
are placed in the closed state. [0263] ..In this state

chagpher KL, whiledhe ssogrd air rhe%tcaziyh@lgalvﬂ% Hidispoprd 18.4ls Wgond air heat
xqRPRGHTIE (st a1 heat oxchanger (L) 1n the first

[OZ?igf t hgfﬁ%%‘géﬁ’%gg 3?{}&%9 ggrec@%ﬁgsx)s (?EP 163) a{rg %Qchecﬁe%ed m% two
spaces (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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20 bl owout opening (156) by way of the second fan
(192). On the other hand, the rest of the outside air
(QA) drawn into the casing (150) fromthe third
suction opening (153) passesg4t hrough the heat
exchange el enent (50), flows into the first air
passageway (166), enters the second adsorption heat
The fiehairgassageeasb@66) k62 fluid condmimicatibnfwiettthie thitdencsien opehing
adsor pti on heat exchanger (14), flows out to the
(1539 by whyaif thehieat exechahgerdenent {50y the HeGd $xchabgeasieiners chamber
supplied into the roomfromthe first bl owout opening
(165) 55Thdsecond/aio passhge wayr(36 7)fiaim flid @dinmiyna64ih widh thdrfourth
ot her hand, one part of room alméRA drawn into the
suctigsiopgning 5U§4) by ovay of theehestexshangarehent (SPerfithgheat sxhange
is cool ed bly assage through the second air heat 86
ee@s@@h 5) in the second air heat exchanger

chan‘oe:qé,(164 and is then supplied into the roomfrom
[0%51% fi trstcﬁaawml %b@rﬁlﬁ’g’s‘idwésle Hist s reggrexelpanges chamber (163)

e 30 58 S e i
e B YD st
RSP ﬁwf»@ Fobh e R B B e
(léﬁ %8{1 Bl sg&nﬁ%aaorgégﬁﬁanggch%@f éggnht}éﬁﬁ(é 8’25? %ﬁhthixﬁ%a&'p&sﬁﬁ) is

eat exchan

. R I
S B 1 L, SRR sy

PRI HBHoRRQY 8xcAngdr BARLES (161 SiORuAN 194y i i d
anhas? passe%ﬁtohroughxct: heéér 10 fi rs(t jé?ltr hegt excg@f)n(ggdrﬁjl POse

in (hd Tirstiadr 2X$H0E (B06) bOcH MR8 iDHEIROWEenABe Bidl altPassAké (168 nd the

while a stream of roomair (RA) which has passed

sedohd adg@ifptidicheaceehanger chdistadr (B62yhanger (12) returns
into the roomas supply air (SA). In addition, in the

(02584t eAdiandpenpel €I85 tis diSised muthe sebend hir het@iyhagef ¢hraatber
air is cooled by roomair (RA) as second air, while
(1649 swehethat if K beirwednethe setohy air beatsixdeangtr cha@hypr (LedHanditbe first
outside air (OA) cooled in the heat exchange el enent
adgoggrjon; heat exclataghrlainbes §16Ape nAisixth éalpagfs(ﬂil@ 18 HispergH in the second
alrilgcond adsor ption heat exchanger and is. then

Frrareeichember 06 suoh that ét laﬁsrb@Pwmﬁ%e secpid! #ip Beat gr¢hanger
t he, heat | e
chﬁp‘g\%ﬁﬂfﬁﬁa eSO etion WA A nge cg%]’iv%ég hr o”uwmh

oo VDS PO %é%a%???fﬁfnsﬁé?’%f“ﬁes B e
sec%gllg Lﬁ algsjr%g? ng%)gnd {he ﬁ%sn[tadlsqoeatlo A &R I ”é’er c}slanqg (%ﬁEd

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 cémmunication 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



10

15

20

25

20 second adsorption heat exchanger (14), while indoor
sensi bl e heat processing is performed mainly in the
second air heat exchanger (12). To sum up, one part of
outside air (OA) is dehumdig %ed mai nly by passage

through the second adsorption heat exchanger (14) and
is then supplied to the room while one part of room
filt dir hEkxdangQUneRAbERHBS)Y by passage through the
second air heat exchanger (12) and returns into the
room This makes it 25 possible to efficiently provide
cooling and dehum dification. [0267] Next, in the
REBINING: OPERATION, the first air heat exchanger (11)
and the second adsorption heat exchanger (14) operate
[0361 Jcondidresensing whérhtbort bfths sie ooltiAbiing eppar& (18N atow described
12) and the first adsorption heat exchanger (13)
r abigcathe dlpapofirafrigesant Imthedeftipérant citchi i8fhe sane adin the fourth
da er (182), the third danper (183), the fifth danper
tOGMymbaﬁmenWetmut@m of airiampénly deggibedherepl aced in t he
open state, while the first danper (181), the fourth
danper (184), the sixth danper (186), and the seventh
aced in the closed state. [0268]

C‘S@ﬁﬁﬁéﬁ ﬁ\@zﬂ%}‘@’@m OFERARINGIMORE (0a) drawn into
10051 * ThEfhal Hilingrioy R ficaion GBI RONARGEY: cpgrgfion o
Fible T CA It D e Ol SOmee 5] GTharh vt o Bhisho o the
R e Byt AR e e TR 2 g R ameer 19
oﬁ(e%ftgsjst Jb%d&%%fsngﬁ{l& ?h%)se% n(ar%ll lne?tt é)ntlhélgﬁ?% gﬁg 28 theps%f(gﬁ\?adsorptlon

passes eat exc

hetﬁihé?é@haﬂgél; a4 ?gexfa{er R levPdratBRSS §cﬂﬁﬂol{ ]t rst &d&&;gei)flﬁs,s the fourth

i rst rption heat exc anger cha

daﬂ?@ﬂmsﬁi fth@ﬁxih'ﬂaiﬁfﬁ a‘gﬁf tan@dRePidR Elampﬁf{"ls @?ﬁgﬁf in the open

ovvs out tot second air heat exch?%}

staﬁé]aﬁﬁl%rthé d2énd danferi($82)Ste BhilPearkptr Q183)Sthe q»i@ﬂmcfafr@e? 188), and
first bl owout opegﬁ rgg 155) by vvalg/grg jtj’he first n( )

th¢ dighth. danfpe2 ABB) &ie pldved of theicld3edstatepne part of room air
(RA) drawn into the casing (150) fromthe second

[036Adt i orn Gpestategor(elHt) ofiontsideatie@ Aydmas $iatgehd dusingqh50)feom the
second air heat exchanger 15 (12) in the second air

firlesactiaxepraimgdd S brastss throaghithe dinst airsheahexvhangep (11§ éh thatfost air
the room fromthe first bl owout opening (155) by way

hegfrexchanger ?fﬂntfeahlﬁ(ﬂ 9119 is ﬂ@n eipellest toghe pratdolors tiloen the eecond

of the roomair into the casmgﬁileO from
blqhut O eRing (63 oY a\ﬁy(s)é éhﬁ %@gm{dlf@a)(m@as Oashe pthenlipmndy the rest of the

%% Weelem&*nt l flows into the second air
oupideair 3‘1’8?5“0 thee?ﬂsléllgs( N drosa therthird gacsiopopening £433) passes
oug 25t e%(r(]: ar{lbg%rele 16?1%}50) rf?oqgsnl?l{oa&e%rstt rE]ner p%ggalggvgay (166), enters

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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20 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
openi ng (156) by way of the ggecond fan (192). [0270]

As described above, a stream of outside air (OA) which
has passed through the first air heat exchanger (11)
exchéngek (19) irethetsecdndairdishtexehanges clesiitzen $164aand {sEHgn suppliedinto
a stream 25 of roomair (RA) which has passed through
the tdvan §eaothd fiaitbldveatt opaiha (igs) by HBY of dtefirstsfan 4t9) 1 hOn the other

roomas supply air (SA). In addition, in the heat
handxthh aesy of theaommtair(BA) drowt sitathesnsing (IS8) fram the faprtheguetion
Is cooled by roomair (RA) as second air, while room
opeaing (154 paisses ravgutheneatouehange eleirent (GA), floaysdntoribe second air
outside air (OQA) cooled in the heat exchan%e el ement

pasgapgyvay €163, amears Hiedirst adgormiiemheat exchapaey chagder{d 6l)gFeeengates
first adsorption_heat exchanger (13).and js. then
the dings grisasmtionhqah exchaaear (Bh, Hons gytrie the fggkeir by e?%@ﬁﬁ%{ﬁhmbef
RA) heated i he heat, exchange el nt (50) .
(1635 gash b renelled i pdapS Hﬁ%tse?@%gﬁ%‘g?tﬁgp%ﬂiﬂ% (ki) by way

he secand dsorpti on heat exchanger (14) and is then
Oféﬁﬁwpégﬂ‘t@ﬁ)ne outdoors. 5 [0271] In the second

(02838 VAT Heset R ors ! Sitep Bl EPU aas f ifbueh the
oy 0 RS At (8 s
of 1dBm ﬁp%@%ﬁicﬂﬁa%ﬁd%ﬁbﬁ tHePorldSair gegalg BEEndhddr ¢12) returns into

mal nl'y passage through~the first a rption heat

the 8GR 29 SGIpIf ﬁks@?d Th 3dditiBe N iRl &Ehhet MR PI0), outside air

&
while oné part of roomair (RA) is cooled mainly by

(O RP&SASEail(3 dobled¥gRodih @irgRAQ Al sétohd Bigavhibxoba ge(RA)lig heated by
and returns into the room This makes it possible to

outsiflé hizi(ony) y Apd the dasidoginCAptadigl iarthe Hedtexdtdhfs elamemt(50) is
[0272] By alternate repetition of the first operation

dehanddifieé vhea dind pagsigahionph ithe setnd adagrptiess beat bechanpov($4) and is
it becones possible to continuously performindoor

theh aupplied he the rhboad  Oprtbe ether Iragpdyithie reons gint(RAN beasedin the heat
gerforrri ng al so i ndoor sensible heat |oad processing.

exchangs element (§¢irsganierates theadsaebenhybest it isanassipg Huaneh ha dirst

increases, the time interval, at. whjch swtching
adspatigadisat grehanges ¢l 3) padt withavexapked tdheitdetIsoper at i on

RPN O NIRRT e T
GRS S SR AR B o
male}lll)t/ H trﬂgtsgc‘!ollnd alrrilegthe?cchanger (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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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 adsorption he8f exchanger (13) operate

as evaporators. In addition, the first danper (181),

the fourth danper (184), the sixth danper (186), and
secbhe dsmpar(l 82 thepkird daBpdr (283, thie difihctiaRiper (1 8Shendpleneighth

state, while the second danper (182), the third danper
darhp@ 3] §8)tdne placéd in thkaopearstaté, v@tde, thaficst tamperi (381 thefoyrtty damper

(188) are placed in the closed state. [0274] In this
(184).ghesixtndamypsr (186), and tly starenth dain@ey) (187 pare placedin the closed state.

casing (150) fromthe first suction opening ('1512
[02685 s esInt thisstrih oph part of eetsige pirKP4 degwahinty the cesing (159) from the

the first air_ 89 heat exchanger chanmber (163) and is .
first gugtiog,opening 1319 pesses Buaugddheliyst ambeaiexchangaio(llhindhe first air

AL A5 SR e oo
o Ry ) T W TR st
w8 M Gr&ti i P sa Sk PR RHENE ot S PPoTiS33) gasses
oo B, S e S,
the}ﬁﬂﬁ'ﬁﬂ@%ﬁpﬁw fidat ex@lﬁﬂ%%rsc(lﬁrﬂgng (gﬁi*), .ﬁﬁeg}lfn?ﬁgéfﬂﬁhg ﬁ?sgh&%‘?ption

I rst owout openi 155 y Wway I rst

hee{t %%\c)gﬂangérqag)? NotR olil'® tRE iebnd &R ﬁeat%ﬁ&aﬂ@%ﬂochtgﬁlbﬁloﬁ@ﬁgﬁd is

drawn into the casing (150) from he secon .
supplied (26 RSB T #RArst HloWeat GRnRY (PSS LFIayt dTRS AR FME191).
second air heat exchanger (12) in the second air heat
[0269F hanghe otheahdrdl] ofclfd) ofa06mi r (RESrawP ftltb €t dabing (130)€rom the
roomfromthe first bl owout opening (155) byway of the
secbnd suctioapédifig (152D dookeddtyhpassagh dirdyglt the séceatl anfheathexchanger
roomair (RA) drawn into the casing (150) fromthe
(12) guthe iseemdtairdeat eysbangey cliab®ty (He sedisttherosipplichmtdhthatroom
exchange el ement (50), flows into the second air 15
fromethe g htopvqui eFgning(I58} by wae of thedirstfars 614D oAn Wesaather hand, the
exchanger chanber (161) noi sture to the first

restRidby FaT AL NBA) SEsEHANGRS CASIE (156) fiom thifourth SEpHOMqReBing (154)
eI eh the o S aR B Ao (S0 LS S0 SpRF BB pessageway (167)
entfR T Sphd Aftbribnded SR ehangtr AR R0 (2 ol amprearb Sepud,
adspiioRARACGChHeBHAM s R sk oo B el o FEP PR ey 169),

and'Rithh &p§lt1<¥cpt%%e outdoors 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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of roomair (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

el enent (50), outside air (@8 as second air is

heated by roomair (RA) as first air, while roomair

(RA) is cooled by outside air (OA). And the outside
debymidif@e) whesdt sgassing theougbdhe Brstadsogeion|heatenxch4rpe) (133 and is

25 humdified when it is passing through the second

e@cﬁslaplgﬁd torthevoam. exymidngeer hant thendoinsir (RAdrhesieg ph thecheat

to the room_On the other hand, the roomair (RA

exchsggeelemsnt (50) weencratesthp adwebent sthenit ig Bpingithreygh the second

nmoi sture to_the adsorgent when it is passing through
adjorptiqn heat exchangsy bt4) 3pd Kdhen expeHehigethe putdpomsnd is t hen

d.to the outdoors 771 In the, fi

[Oﬁgiflalt tfhe Seanag 8Per|a33% ifdage gieny ﬂzlsaﬁ@g%qeﬁﬁni i pﬁrét.%#a?d@amly in
Tl P8 eaggﬁ il Geip hﬁlmdéogg?%m SRGEPRGFisng t performed
B B ARGEDE s[5! DRSS -ﬁqua%@w i

delgi)%rél gﬁegg?ﬁ?wg%gé hﬁg&@h eg %?3 (gﬁ:? rrﬁtégr{olgeaP %}%&1%&(13) and is
thefibpRlicans tMoB tNh 19 B it d&%@n éﬁts(a@l{]@)qg 6o lg@hﬁkr{fﬁ 93% passage

passage throu se air exchanger

ﬂu&f%ill #heketons air'h'é@t éxhﬁ‘alf 26012) IfY RuRkKS ik rofS Sirtes Gndk@s it

ciently provide roon1heat|ng and hum ditication.
podsible & effieishtly pravide@os COMinOAR RhindMifitdRnsecond air
heat exchanger (12) and the first adsorption heat
[0262¢ hanBg mltérhal reyeeiriah of e fRargherstion and Meiskeorddipefdtio in the
air heat exchanger 10 (11) and the second adsorption
waj degcribrd hlangeit bé¢doflesppesible @0 antiveywdy pérfisran intldor latent heat load
addi tion, the second danper (182), the third danper
procesaig, Whllﬂecoﬂntmucbusqug@mn(ng%s)o indont stimsble hettlbad ptacgssing.
(188), are placed in the open state, while the first
Al%l’a?:*rﬁ@ﬁ tipegas) the frideor lotent heat Jonddncregseg A timp inteivak, bt which
(186 and the seventh danper (187) are placed
Swﬁtﬁ“%éﬂ g figstoperation end /e spepndieperatipn isamads is reduced.
of out3|de air (OGA) drawmn into the casing (150) from
the 15 first suction opening (151) passes through the

HEIRG LMD @BEQEEW@M%LLLFT ed 10 the
03 oD e i e PR e R i, @ (b opiabon of
Fig?freojni]ﬁﬁ% aftd! §é gﬁd eé{ra%%fpﬂ @%ZE%? EQ’? ade ari%ﬁrsa%eg&) In the
first BferGRL t%f‘e’%% a?gﬁf%née? Q% a_fnh %sehé&icpacgg t10 §£t

air passageway 6 , ent e fir

exch@dder €14 %Bﬂ&ras%ﬁﬁﬂ@ﬁérs (Bl the ir@st Rt e &xlchshdep (flb‘ §nd the first

first adsorption h
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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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] gon the ot her hand, one
part of roomair (RA) drawn into the casing (150) from
the second suction opening (152) is heated by passage
heat &chagder chenba068) aail s themexpri e antie butdddrs(fod) thersetdirl
second air heat exchanger chanber (164) and is then
blosompdpeaihgi(b56) Hyheay efahe fgcond fanq192) s Othewhist haiethiernrgst of the
(155) by way of the first fan (191). On the other
outtidasly (DA¢ dravesintoothe tising @66) fom thdRhjrddnetium apehmgt(hB3) passes
casing (150) fromthe fourth suction opening (154)
thrqyghb glesshaahexonlghge dlemerg450)e flowainge the! fasteait pasS@Eeway (106, enters
into the second air passagevvaybé 167), 91 enters the
the second @dspaptinmhaabexcherger elarnbeon §42)cls hmédified Brthe S@ovés
noi sture to the second adsorption heat exchanger
adsprpiipn heatgyghagger ¢d), floaysiout torthg pgcopd air é@@@ﬁﬁb@eﬁr chamber (164),
chanber (163) and is then expelled to_t out door s :
andsis sypnligd H&% élzfrfeom T the féarﬁtebipwgut(@seangwiéy Wﬁy qf{le first fan
econd fan (192). 5 [0281] As described above,
A9} r eam of outside air (GA) which has passed through

10253 od?s s MdraGE o i DEAP™ St S SREFE i from
the @écro 4 R0 \ﬂ?)fgl)i'mg Zfﬂﬁ %ssﬁeﬁlgetdtb@rq%g%ge 6u t%g ggco?d alrth%g‘g

exc an er room

sy (3 £490 5l ORI RSP ST

b
o654 15 wout%éﬂlﬁgeﬂ%mfg@ GRS S80S P

hani e RE&RbT B GHAN AR (RIAG RN 1nkPthe Icﬁsm%urmjifrt)mqﬂe Yéieth suktion

is passing through the first adsorption heat exchanger

ope(lik@(l&l)cbalsé‘es tHeiigh the PhtieRchdnge tel&ﬁleﬁo@m flowstih® thé fbnd air
hand, the roomair (RA) cooled in the heat exchange

passigewajn(lm(bht@s thedirsraidsérptien heat Xchaagks chimabér (MBNgives

i s passing through the second adsorption heat
moisiuchirthe firgt bdjorpmeh heat extvhangex ) fave outttd thedirstorinhest

15 [0282] In the second operation, indoor |atent heat
exchangerelambyr (E3P.cantos thea emmlhdyo the outdeers frem the second blowout

adsor ption heat exchan 3), while indoor sensible
opepimgt(1p6)dwvesay ¢ftbe seopad @ré%i) mainly in the second air
one art .of outside

o241 ( giﬁihqasgﬂ 1§% ﬁsgaﬂ?h:?? ﬁ}l§ dsyurr_i a'gl@clt h%Sd@@%?dtthr@ugh the

frsLgib v Bt eabeny 2D, lagféelk?ﬁc n%ﬁ@"éﬁ & aw;kfah@ﬁ whigye stream
0 ' :

of SRR G oo AR Rt e R R LB T Betms o

the Wgs é&ppﬂpgﬁ?' tSbA)e b9 addition, in the heat 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 ouiside 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.



efficiently provide room heating and hum dification.
In addition, another part of the room air (RA) gives
noi sture to the adsorbent when it is passing through
the second adsorption heat egchanger (14). [0283] By
alternate repetition of the first operation and the
second operation in the 25 way described above, it
[020&F oneln the fisst bperation, draiviot Rt Bkat ppeselaigisipecfontied mkimhy in the
heat | oad processing while continuously perform ng
secahd adsordmarhestenxshdiger (datwhikadd@reerside hgat pfdcessiag is performed
this time, switching between the first operation and
mainheinstbe oerdnd pizthaet axnhingen@d® afo sum np, dnetpartwdlostside air (OA) is
dependi ng on the indoor |atent heat |oad. 92 [0284] As
hurpidéfiedgaainhi byeprssageshiongls thetse¢andedsorption Beas pythiapadsi (@4) and is
the ajr caonditioning apparatus (10) of the air
5  theysppnlicd o His rpem. whdeonepasiofi raomigigReAdd e hegted maginly by passage
ossjble to obtain the sane effects that each _of the .
thf&f@ilrtb%éﬁcan‘g% gateRrhange (d¢) gulretusnsintg the regua.  EXamakesit

PO DisghEbeor R S5 PRAEEROY AEUPSHUE: of ¢ e’
N e T R

{ he.

. ed i h inale casing. Howev LI
sosBfoh AR chihek BT bR 18 Poafeost WA s CFir e cyetanger
| iy Fi 0 o
10 QuFRRRRE AR ARl AL (s o 038 Bhion
the WBGHR r i
FE3R Srplr @820 QAR eiblr (Ui RS e PER bt cightn
dalﬁd&? ESH) @k plhQATh RS oY stile, WHiIR itk kst HiBSer (1K), the fourth damper
lagrammatically shown) to formthe refrigerant
(184), tigd8ikth daddrr (186% afdItia@Tertn Him§;ér3(@37)fw¢l§l@.§ed inehetiBsed state.
the first air heat exchanger (11), the first 15
[02&8s or dinithis stegbne pahah@asidé i3 OA) devwaeiatntie agksag (AS0Pfrom the
heat exchanger (14), and the heat exchange el enent
15 first $@)ion Shening (k34 ) passes th{ob2B thehfingsais hedt exaiangdri(@1)sie tlonfirst air
air heat exchanger (12). Even when enpl oyi ng such a
heat e¢rthiangar gharober (iL63)iand pothen bkpelled tpthefovtdporsfeom dlsmsecond
operations as described wth reference to Figures 31
blopREGRRsAINEA15@MY waeolthesecend fant d92)ar Omtbe athes handz the rest of the
%828,7] #\5 addition, in the thirteenth enbodi nent, the
outgide air (Y FrrvHuEtbe sasiegd SPhiromdhe thirgsughonapenied188) passes

thr[i)i%ﬁgﬁgﬁr tei c?x%ngtgehe enqgr%t(S(?)),( %Ig%g %letO ?Aeetqu éir assg geiwrf]ity%lég},e enters

20  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 sucilon opening (152} is heated by passage through the second air heat exchanger
25 (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) from the fourth suction opening (154)

passes through the heat exchange element (50), flows into the second air passageway (167),
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the fourth to sixth enbodi nents. Alternatively, the
heat exchange el enent (50) may be incorporated into
the apparatus of the first to third and seventh to
twel fth enbodi nents. [0288] ghurt hernore, the heat
exchange elenment (50) is not limted to a sensible
heat 25 exchanger. The heat exchange el enent (50) may
enfees the barbal abdwapti @XeanaghangeAclidiiser (169 givemabidfi@eto ths second
a heat exchanger capable of effecting not only
adseptsorbheat brachtngex Chhnflews bettovdenfirsher héat sichahgerahaimbiig163),
second air but also | atent heat exchange between the
and istben epelleditiothe loetdeesdroh tiersecc@dridegodnipkying (f56) bg way of the
hum dity of first air is higher than the humdity 93
seephddarcdAd).-ai r, noisture in the first air is absorbed
into the second air by the total heat exchanger.
[028dd or diPsglescriba ebovena sireansef eutside air €QAp which Haa passed ghrough the
roomduring the dehum. dification operating node, this

firgtecat QXCB%@F E113 15 qxpeliackin ke evidoass ps %wmttanrdﬁﬁigwhﬂe a stream
ar.at 0) .in deh d|f| ation_capabilit
of 54 £ GRA) ichya® pissruTgusbrhs 4cgnd fﬂeﬁltsexshqﬁgam@il) returns into

ure int

e o PRl ansﬂé@%ﬁﬁd%% ¢ 5Pt Sk Bt p e owBide air
ORISR wn Rl Pt IR ?ﬁ%ewwﬁ&?ﬁ%w&%f‘) s cooled by

ouﬁﬁﬁraﬁt@}g) n%qﬁ thd Qﬁt§1dg§}§?6SA) 213%?& isn t%l %eét é:x?h gf:n gl%ﬁztenF (50) is

ioning a

hum@RAL binky it 1§8asEggFi§-§E§‘g e @ﬁ%&%ﬁ\g {1&1? @?Jhaﬁ‘%erﬁ@%d is then

in Figures 3 ai r conditioning app

sufphell t@feQb6HNI OnttRe BthEPMHERR LR %QﬂA‘j‘EQ&le@ {n thB%eat exchange

present invention is identical 1 n refrigerant

eleglehC(80) EiveWirosturk A tHehids b R h HEB basshpaafolh q{evsec&ﬁue

description of its specific configuration is onitted
addonptivgchicat @Rhatkder §14) ppdisthetseipslleditd the ofdbsrsof an air
exhaust fan type. 15 [0290] The air conditioning
[0Z282par alruthe 6dddnd operathien, findoot et he@mbotssingis perohmeEmatnly in
| at ent heat processing el enment (60) capable of
thefast asisoviptign heatemchangart (13), odils sidogr ednsibdelbat ptacessing is performed
and regeneration air. The |atent heat processing
mag)lg irethe seamyl ailrshqah@@hmgeb(u) a Tosumn ab) enegugafpuisids air (OA) is
ﬁé? (60) which is p03|t| oned so as to extend over
h“’i‘}i‘ ¢ Baribhy Prsagedlronal ffﬁofmfa%@@&pn bﬂatmhaag@r @3 and is then

AR S R @WW drough
oA R RS LTBE  l BE, ESI R c
eﬂicf’enﬁgijétgevlr@@%%gl ﬁ?ﬁ?jﬁ L& ?lﬁ‘g]% fé(%lgﬁléragﬁ'ﬁo }tlg%naxp er part of the room
air m5 b x}%yHo?srﬂure 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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passageway. [0291] The adsorptive rotor (60) is nmade
up of a perforated substrate shaped like a 25
circular plate, such as a honeyconb structure, and an
adsor bent supported on the sybstrate. The adsorptive
rotor (60) is capable of performng air |atent heat
processing by adsorption/desorption of noisture with
[0284 adsed jnstrdescritid} the pademiriiention sepplicabidia the air conditioning
adsorptive rotor (50), the same material as the
appatchsuy (106 the enl vierxilatien fad Syprept iAdsp ingthis c8sk, éig pesstds ® obtain the
(13, 14) may be enployed. [0292] In the present
sangndftedisitbatteactaofthe eforeseid cxtxdimenteprowideswhi ch passes
through the adsorptive rotor (60) is a streamof room
air (RA) prior to passing through one of the
adsor pti on heat exchangers (13, 14), while a stream of
VAREY ALEBAMIPLERhi ch passes 5 through the adsorptive
60 '? a stream of roon1air,(W? after

[02{3% gﬂgﬁntt thirigenyerodimenteilie gesstipien %@%%gﬁg@?@g of the
aoryBRi s i SRRl et oL N es o ke P g i and the
s Lo 15 e R B el gfousispae

corfFutd ok A P b L KL SRR b S P

gstenmperature but lower in relative humdity.
‘Consequently, the adsorption air is dehumdified

[O2‘|ﬁﬁjsl e iR ;ﬁlecgﬁﬁﬁfomﬂ;gﬁdﬁg%jagugis(ﬂl)'gf!ﬁ 17088 is hFIH clmf an outtdoor unit

tead of using su orptive rotor, the laten
(1105l &Y BE6FUNRY120)S WB&kin th&R)unlBY1108120) 4 HifidBS convibeted
adsorptive el enent’'s (a first adsor pfl ve el enent and a
togS@EOREan BEGORiPLihy ot iR pRRImaticHINe Sieivh) td orth te kdfHpéramitircuit
passageway of air and the direction of 15 refrigerant
(20%.] OYhd suttib unéf(Ill@)&oasds tisdreia dhd fiBf sir b bgeAnger (Lhiathedirst
operation in which noisture in adsorption air is
adsatpsoniedt dxghdrper (13),she sedond pisosption heaexthangelr (14), ant ¢he heat
same tinme, the second adsorptive elenent is
exchegygrdemt SOy Tbgamipontnid(28) housantherain theseeandair heat
which the first adsorptive elenent is regenerated by
exchapgendl 2t | Gnemvhememiplogingtsheh & aondiguraion, Yy rassible tppeiform the
adsorption air s adsorbed by the second adsor pJ ive
sang enfErions pe dessribecwth paferenes tfi@ipnd bihjoughgidgand thy same effects
agdi.ti on, it may be arranged such that each of the two
arc ohtaNGs: i ve el ements is made up of an adsorptive
[0232£I ! ngﬁ;l}g‘gﬁg}q} in\%]tlz ﬁlri]rtée%thpermqyoldgjnqgnty\fhte I'c]ies%ri%gglll hé%been made in

sag
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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the flow of cooling air which absorbs heat of
absorption at the tine of noisture adsorption. 25
RUNNI NG OPERATI ON [0295] In the follow ng, the running
operation of the air conditigging apparatus (10) 1is
descri bed. Since the flow of refrigerant in the
refrigerant circuit is the sane as in the third
of swbvatlainmindistutenia thd st af isabsorbed o tHeysecteslcaii Yetlie aalcheat
95 COOLI NG DEHUM DI FI CATI ON OPERATI NG MODE [ 0296]
exddangang Abeordinglyi wherathd futsthaimis dufplied into theopemaduring the
mode, a first operation of Figure 36(£{l and a second
dehypddification eferstingumedeahipnakasdt pessiblesie enhencgithenin mmdltyomng
5 [0297] In the first operation, the first air_he
apmmﬂg rn @eimm@ﬁaattqm@apahﬂsw abmesidyionp if the bamidity of first air is
exchan (13) erate .as condensers, while the second

highefsham e o eonshaje moigtung)in M inshar @é’&ﬁ?&o aliler second air by
heat. exchanger at evapaqr at.ors. door
thelt‘éﬂaL]Fﬁa e’FFZ‘égg"ﬁr gé@%%‘& {Yr %’Eﬁ‘é&ﬂe : aitds yRplie &%ﬂ ¢ room

ads gltio heat exchan sensi bl.e

du st quraaaa S r s okt if fosBiR0S GrhEE Rie A
th 10 ds. t of
oo foIRESpata 10} oblfiefon GERtnd T e (1 Stent

heat - processed) by noi sture adsorption by the
adsor bent when passing through the second adsorption

FOBAEE 19 M8 DiENT and returns into the roomwhile
the other part iIs cooled (sensi bl e heat- processed)

[OZ‘@@E N pags ke TGl 36 1smEPL aR er%bﬁdl%ﬁhﬁ %ﬁ}%‘ﬁ'ﬂg £10) according

and returns Tnto the rfoom This makes It
to :pﬁﬁl&e&hﬁ einBo8inicn€ bﬁt!ﬁ& Fh&s&ft@fﬁe‘ﬁﬁoﬁ aoaeaRal intefraRfhnt circuitry with
dehum di fi cati on. 0298] In the first adsorption
thehkiad ekodiarger AébB)dmgly, thd@espAp@pef i6f spedific obifegurgimtis
of the roomair (RA) (regeneration air) therethrough,
omitted. adis additon, this apeganersan dc. fofin of he air ekheaist faaryhe. t he
outside air (QA) exchanges heat with the refrigerant
[0280kn paBls aigedarditomitg apphatifsi(i @) ofahe fouetaentk xmbadigent includes a
(11) and is then expelled to the outdoors as exhaust
lategit heqtprgcessipgelempnt@f0) ¢apalle o€ perienming latent heat paerspsing vle
rotor (60), adsorption air of |ow 20 tenperature and
adS9rR{IoTyad] AT REIRTAVOH |atry e lagamt healiprocsssing\pipment (60) is made up of

eratiqgn air g tenperature and l.ow rel atjve
a r?{aﬁ%bﬁ a@w@wmﬁqrd% ‘@fa Qm@w& &9 S torepieng QYR isgtpution
i.fied in the adsor r ot or

pase%%ﬁwaaﬁa; Friie Eggﬁﬁa%wﬁﬂpaﬁsaﬁ%w B fedhimgfioh 8 The

1 i )

ahiflye PRE QRLAERFE Rufin' QbR ERi AR SifaReaiis. 19 0
ol BREER: Bl Bodebf Sy Y B Bl B SRR e

downstream of the adsorption heat exchangers (13, 14) in the regeneration air distribution

passageway.

[0261] The adsorptive rotor (6§) 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



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 hegia exchanger (14) operate
as condensers, while the first adsorption heat
exchanger (13) and the second air heat exchanger (12)
exdpegat A3xidpGarbapoplkyed.s. And, indoor | atent heat
processing is carried out in the first adsorption heat
[028%¢ hanglarth¢ p@pent whibbdiment actresmd iadsozptivmedir Wﬁi@b@@ﬁeﬁ rough
is carried out in the second air heat exchanger (12).
the| adserptiee rase (68) isarstrepraof resim pis ¢RdAprioy WSE@%&W@H apg of the
air) is dehumdified (latent heat-processed) by .
adsepptean hreat exgbangsts @3, H). vhie astEenobeliesiearion airaghich gasses

through the first adsorption heat exchanger (13 nd
5  thrpugh thp adsorptiveior (¢ a Sisameol R ied %&fﬂ)g%sgé%@l&%a the

oSSR A SR D PR R e
orb ST Bl DT Ph b o G b B B
adsﬁfq}ﬁahﬁ%ﬁﬁr&&%@?&% iorr]l%%rt 18$ﬁ(ef Ehhdg&%glgﬁq{’%t?‘)r csp%&&%&%ﬁé fA¥fer is
b SHRAA N e HSE Qh WUERIGEOY ,

10 ten?ﬁ%ggé%ﬁﬁtlﬁg@?n Wit A e tusiBiy. 7 '(&ﬁfsg(ﬂfgenﬂﬁ% RRSFGA air is

Irst air hedt exch er (11) and is then

eI AR0VAIR thd BegdHerdOO Sr ASm&¥laMEt air (EA). [0302]
On the other hand, in the adsorptive rotor (60),

[02d$0r pt imBRadbf usthg hﬁWantaﬂm\:hﬁtﬁ@é 1ok, tho thtélit GBatRb@kiiNg clement
hum dity is dehumdifi ed, ile regeneration air of

(60)ingdy Bebmhdopes v @s@ptvd elemests @4 fivse aduopptilieteyenent and a second
hum di fi ed. Consequently, the adsorption air is

addonpti et depeend p wherain flieatistributidnepaasigeway of/ar awt the diré&ion of
and in the first adsorption heat exchanger (13) and

15 refrigenanefiow iptheirefiigerant ¢iecuitaonchaged $rethat ancoperrdion in whech

regeneration air twce perfornms adsorbent .

maigiyrerie pasdrphien #ir iskdsesbedbbiths dssfredsorpivadementadf o dlag same time,
(14) and in the adsorptive rotor (60) and is then | )

theesep@nd atsornbive glegieatisregeneiatng byxegqemiion apyand anngation in which

repetjtion of the first operation and the secpnd )
thf‘ofg‘g? %45P’6WVF' ﬁ{em?gt IS\XE%FHS&%Q‘?YH@&G%\P&MW ﬁndb@&gﬁ?@e time,
ossi.bl e to.conti nyousl rform, ndooy. | atent, heat .
i i s Hy B i At AR Yo ey 5 Shpried out
20 alt%]%g{%gy sensi bl e heat | oad processing. Also at this
inme,”"as the indoor | atent heat | oad increases, the

- ! i s - - - - t .
T, A S50 PR SRR s
mdd@ W%GF9n adsorptive cooling element which is provided with a cooling passageway for

the flow of cooling air which absorbs heat of absorption at the time of moisture adsorption.

25 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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25 Consequently, when the indoor |atent heat load is

| arge, the frequency of switching is increased to

t hereby increase the anount of dehumi dification for

enhanci ng room confort. On ghe ot her hand, when the

i ndoor | atent heat load is small, the frequency of

swtching is decreased to thereby reduce the anount

of dehum dification for enhancing energy-savings. 97

HEATI NG HUM DI FI CATI ON OPERATI NG MODE [ 0304] Duri ng
COMdNGEBREFGVHDIF IGARTQIN ORER ATINOPEPIAEI ng node, a first

operation of Figure 37(A) and a second operation of
(0286 ur eDariBiheapelingand debuwmidifieationopereing moge ] pisbepergion of

the first operation, the second air heat exchanger

Figuep36(An @nd asccond oneratieniailiguied¢(Bkate caxien sHy@ieryately.
operate as condensers, while the first orption heat .
10288 Ehandeing ] opfierath e Pt bt cxrbapese | Eang die Rrghsdeorption
operate as_evaporators. And, .indoor |atent .heat h

hegs epeleagsn{d3) eperals ps edsriers Whilpdhesieg %8@8?53?% rrenanger

eat .exchanger (14 whi | i ndoor sensi bl e heat.
(4} BESFHIP ST b PP (1) PP SO Adiyindoor latent
changer. (12). | ot he [ e :

hedf FORRRATE e afbimedi s PRy ad Bt R o Bp s af Bl indoor
heat [OC e '

BB PR SR R AR el PR HLA . 1o

wogrdls?'hn SN ({ﬂﬂa&s}b‘f’pﬁdﬁ%‘ﬂg iV HuEhidifRd ARET hda®pfocessed)
I's"heated ('sensible heat-" procéssed) when passing

by Hlﬁé%ﬂﬁ@d&&?ﬁ@@ﬁ?ﬂfé,aﬁk&rb&ﬁ aihef pafiBFough2)e #06nd Risbfplidn heat
Into the oom” This makes it "'possible to efficiently

exdMafYdrd £4) RRATRARhidGh@Rbnd i1 €l itel ofid i@ is ddolddA3€B]bl¢ heat-
the first adsorption heat exchanger (13), by the

pra2assdpeha pdskhiag dirbegh thakécoal airthest exobangar (12§ BAY returns into the
(adsorption air) therethrough, the adsorbent is given
rodmi SThis enakedit phssible tdefficieathyl provive rounsiodingand dedinidification.
exchanges heat with the refrigerant when passiq%
[0298] ougn the Hiestfadsepticn heahexthanger (ENgly the paysagadf the othgepart of
expelled to the outdoors as exhaust air (EA). [0307]
the@romrair @ Aelregensrdtion pir) therctueushptherdsqrbens is yegenerated. ~On the
regeneration air of high 20 tenperature and | ow o through
otheg pand, the antsidenir Oy exrhanass tpdavitbe refigerast yhsmoppsging through,
of logw tenperature and high r tive humdity is .
bt byt FERpnEss DA e P Serled by R amidopn s st ir (EA).
-stage hum dified in the sor.ptj rotor (6 n
103987 he "€ B ahirdntniBradiamive B eiG Sl S2heRNE
t hen suppli.ed to. the room t . he . .
tertgrgp PR vl § MGt R b O Pl FBtesmlct i of bieh
SONARLI Ve I L ALt h ' r.ot i ..
bR R0 ) A Rl B i
th-Ig{%gE QM midified 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 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.
10300] 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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[0308] On the other hand, in the second operation, the

second air heat exchanger (12) and the first

adsor pti on heat exchanger (13) operate as condensers,

whil e the second adsorptiondgeat exchanger (14) and

the first air heat exchanger (11) operate as

evaporators. 98 And, indoor |atent heat processing is
evagoritossd  Quiid, Indobilateht hiesit prRdsingtis oarid att iaxkhArgadsorption heat

(13), while indoor sensible heat processing is
exclamge(d3) wthilerinddoe sasibdanhean prochssaitg ie xadniad ger in(th@3econd air heat

ot her words, one part of roomair (RA) (regeneration
exgliangern (d 2huninaitter sabrdd, avepart bmbm gir Res(sdabyrpthon air) is

adsor bent eneration when passing through the first
dehwoishifad (dmelﬁgmt “I5oesssdtl by enoigtu®)adsergtioe by thesadserbenttviteen

room while the other part is heated (sensible heat-
pap%l@ﬁ:t«bg@@a)th@/\ﬁ@h agseEsiondieatnxshagiger (8) sedshumyinto thegeom, while

exchan er %(and returns into the room This makes

the ¢ E‘G%?é’ﬁ 15|ceolt3 S@mlbl@ihéﬁtrmrycw%biva@nméﬁm&@@ﬁqghgheaﬁaond air heat
ex B S im0 o D SR 15HGr B R brovie
roly ap T c&hésﬁ@?éﬁéq%‘éigi re."on 10 the ot Eé?“%zndt e
0ffidn o Bt ke EHET e@%ﬁ%@%ﬁd“néﬁﬁﬁﬁ%ﬁ&%@éﬁw other part
of Q}}e]r})o% }éﬁr)ﬁ%yﬁﬁ&{ }Hg)d[h%r%thg‘ hogﬁe%%rﬁ rfﬁs é :—t'r:tEd On the
otfe? hfid, (IR aumaﬁgi? E@A?Ek&ﬁn%lu rhegtf\?ilﬂllé gJa refrRURGT gheﬁ 25338 through

low rélative humdity is tio

thédifst & hlzaﬁ\é’xé}ﬁmg&‘rﬁf)r AlUS freft @Qpéilegtﬂo ftRe| Ritdobes Abxhlisk Yir (EA).
is dehumdifie Consequently, the regeneration air

[0362]t WO EhaBeothiMaai] inaRe hdbo&hﬁre%tbﬁ@@%‘&%@hb@&r e Rfw
exchanger (13) and inthe a sorptive rotor (60) and

terhperhtoanardlupgh redadive duinidity i0 dehurfddifidde whilb esgeheration dihef high
adsorption air twice undergoes noisture absorption in
terthperatadsarddowrelativd lumid@) s lndidifredt h €oasganntlya deadpdripton air is
heat exchanger (14) and is then expelled to outside
twopistage delmmiAifigdd8 1] adByrptivt sator(i60) arehistthe fishadsortiva heat
first operation and the second operation in the way
exefwneer (Bg}jalab@wcn supplisdde thestopas s O3l the pther band, ﬂudagﬂnﬁratlon air
erform i ndoor | atent heat |oad processing whil

oS RET faptadsrosat regeeratignan S seerrdardsepton bead ehengegad) and in
i Brve AdonieD) S %@%@x&%ﬁwmﬁe&%éﬁo& dependi ng.

[Oﬁﬁ]t he Bn %ﬁematle%t:peertll ion o? h1e firer opera?mn and the second operation in the
way described above, it becomes possibie 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
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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EFFECTS OF THE FOURTEENTH EMBODI MENT [0312] In

accordance with the fourteenth enbodi nent, during the

cool ing and dehum dification operating node,

adsorption air (roomair (RA7 is tw 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

addition, during the heating and hum dification
HEADBYSIHUNIDIE ATIONOEERATINGMODE oom air (RA)) is

two stage- humdified in the adsorption heat exchanger
[03043, 14)urarpdhé hedting aad hompdifivation@peratif Gjode,: fitstomdoation of

enhancing the apparatus in humdification capability.
Figh@3BT8A) ami askstond opgratiesn ofiFigae 37(8) arhearfiod egfailterpately.

enbodi nents, the frequency of sw tching between the
[0305) st dp&rcdfiisbepezativnt the ssenndrait hepeexghinger {12) and thesseand

if the indoor latent heat load is |large, while on the
adserptien hhairesrchanger (4 orarety a8 Fordlgnscshiviglenks firskadserpiion heat

first operation and the second gperation is decreased,
exchengen £13) gaé dhe first ainheap exghanges d13) ©pesaa 3s evappratRgs oind, indoor

making it possible to provide rations mﬁtF a .
lategh heq Beocsethakla T S0 L Brihe pcond MsogRtiaP i Hgsr (14), while
wGER BRSNS 000 | reana o W Tarsitlono,
oo Db e SR R A e
L) 910 BT RS LSRRy 0 0 v
exc xgl;ﬁ) ahll rETRHRGnt6 XY doBHY Gali1e Webthdt3farti h&Re e V1€ heat-

arr exchangers (11, 12) and thrée or nore

pro@ERaN RN bale Al 1HEXRARGKLSnd i hedk txclRBer(d Q}jandTl@tugI;&)sQnto the

sumup, i n the present invention, it suffices if

roohf aSthi®mak&gapotiidRngRtichtsy prodde dobre heaihg and SQimiditieation.
heat exchanger which supports on its surface an

[038dpor bignhe fifsd 3doptiidichi exehingér (13, By the padsgae aftth@other part of
enpl oying the refrigerant circuit (20) of each of the
thefroaors tairt(BLA9 éadsntptiontalr) tHeesthniohgh, aheladsorbenkis givien moisture.  On the
enbodi ments, the specific configuration of the _
othedianidgthe antsidsi aic(@4) ¢x2binganbieat mathgpe viffigerant when passing through
configuration of the air conditioning apparatus 25
the frgp)air hegeexsbatgey (HArhd is then expslleditodbe puidaens ap exlnstAg(EA).
the confiqguration of the indgor unit (120) in the,_ .
[0382ke ofOn Fie atlss dand.dn thepdserptiveratordp0); frgeperatien gipof high
i Xt h f t th .
temsﬂe%(ature %gg lov&? lrje:rlat?v%rhumidity 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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enbodi nents and the configuration of the casing (150)
in the case of the integral type of each of the
seventh and thirteenth enbodi ments) nay be nodified if
necessary. 100 [0317] Furtheggore, in each of the
eighth to tenth enbodi nents enploying the cold and
hot water circuit (40), in both the hot water side and

And 8dsR 1 stenaear rﬁ&éiﬁn%'isf&rﬂéiﬁ&ft@ﬁ tiRFirsthdadrpas hert @Rétainger (13),

(13, 14) are disposed on the upstreamside, while the

whid¢ indoedensibi lRagRbeessing 1s calridd @itén tHeSpasRhioheat B hanger (12).
downstream si de, on the assunption that |atent heat

In qaheroesds, vhe pait Of gione dir PRAD(regonemtion airpizdivinlidified fiatent heat-
processi ng. However, it may be arranged such that the
proe¢ssed) datadeorbbratmggensrafidd wheR passing thiiospb sedirstadstiption heat
upstream side, while the adsorption heat exchangers
exchager (13) and ectdins pus ¢l ronmy, Whild twrshargarhishented (gensitile heat-
assunption that sensible heat processing is given
propesseshiwhenpassing treysh thesacopd aig beaticnghange (LADWITRUMS into the
APPLI CABI LI TY [0318] As has been descri bed above, the.
r00g}- e ks miakerdhpossibly © efli@ently pravidgroom peptiamgang hpmgdification.

(03RS e Hspig adsaitcn HeaLsoBngst (e BYaBE Pesaiss of the other part
of B} R58% Rl bt B Werelnora B et Bvedoiie. on
o T HHEAT ) AR L i

thrlghiH ool niabohel (1 [E8> BESIRAARR WY oufddoRPAd Bbauot air

(Efyrstreanl wherein at | east one heat exchanger is nade
p of an adsorption heat exchanger wth an adsorbent

[0339PPOT t@gl D HRer BHfd, 3% theldaSErpaTe rold} (69), TdpBndhtion air of high
condi tioning apparatus of claim1, wherein the heating

terdPRANMEAAH [GM tdlative Bubfl@isy Rthubfdisied,twillledddsopaat air of low
exchangers which mainly performair sensible heat

tenipe @ s ahd fighireladvehigidéty addehpiidified. he@bnseyehdnIhe regeneration
which mainly perfornms air |atent heat processing. 15 ,
air B twbhagaitunddifidd tin theifirgt adpgpratiad heat efchahgdr§l ), andtive thei adsorptive
the heating nediumcircuit includes a single air heat
rot@x6Mpanglas thenisopplieditaftlye room.  On the other hand, the adsorption air twice
undergoes moisture absorption in the adsorptive rotor (60) and in the second 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-



10

15

20

25

perforns air sensible heat processing and at |east two
adsor pti on heat exchangers which nmainly performair
| at ent heat processing. 20 4. The air conditioning
apparatus of claim1l1, whereiggthe heating medi um
circuit includes at |l east two air heat exchangers
which mainly performair sensible heat processing and
dehamidi€ias in theada@pivedbtor f6()eal iietehdsgption hesbadhangdr(ly, 14),
performair |atent heat processing. 25 5. The air
thereby ehlidnoinigite agpedtad inslebdmulifdatiod capubditei nintddditivaadunngg the
mediumcircuit is nade up of a refrigerant circuit
heatihg endyhumkii fidatian opettingmode)tregememtion alrftopch ain(RAPrigyo stage-
perform a vapor conpression refrigeration cycle. 102
hungidififldein slier adsorptiion heaticnchanpera(l 3+ 14 aod ircthaiadsorptiveretai(60),
the heating nediumcircuit is made up of a cold and
thetgby enbaneingche apparatesoin bumadificatin egpakiotyd and hot wat er.
5 7. The air conditioning apparatus of claim1,
(03Wker ei An pAditipacasitn gadred itimiossgome smbadinents thefrequegey of
refrigerant circuit through whi ca a r,efri_gerané#?1 )
swigghing hesveen the firstopejon it B fecond apeitien Fineeayed i the indoor

TG L Y e R P 0 e
oo AT SRS B AP ot o
e G 1 L ST o

: perform (a) a noisture absorbing operation in
enew&??y%i | e cooling an adsorbent in an adsorption

heat exchanger, noisture in an airstreamflow ng
t hrough the adsorption heat 15 exchanger is adsorbed

OTPIER PRIBOISIVIERIT and (b) a noi sture rel easing
operation in which, while heating an adsorbent in an

[0334iF Or PUTh @ép o &) the XsB@N B Embidlirehid] Bieipfesttl iBRSkidn htaye
airstreamftlow ng through the adsorption heat
configatedngdollows. The air conditioning apparatus of claim
8, 20 wherein the control unit is provided with a o
[033%) t chiling ekahpleyerch s theifoig gpiag erfbodingants ¢émploys a configuration in
depending on the |atent heat load, a tinme interval at
whighiooh os twa aih heay ebseltangers (1h #2)widsaingros twa bdwrfiangheat exchangers
operation and the noisture rel easing operation is,
(13ag4jmp$e§hea{0wever, 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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10. The air conditioning apparatus of claim9, 25
wherein the switching interval setting part is
configured such that as the |latent heat | oad
increases the tine interval apgwhich sw tching between
the noi sture absorbing operation and the noisture
rel easing operation is acconplished is set to a | owner
[0348] t i ngFurthetmiere, ihGAcH &f thE kizhdi 1o teth@ntbodments applayiag dise cold
of claim1l, wherein said air conditioning apparatus
and atlvedescimuii ), evtotiatigdotiveteesitle hod theebldegateng)dd i adsorption
exchange between a first airstreamand a second
heat iexetanger(bh d 4wire désipaseatt on the hpsissamaide, while e 4it heat exghangers
second airstreans is adsorption air or regeneration )
(11ai2) 3¢ disposed ontthe dpursigam stdes on s assimpipachytlatent heapprocessing
. exchanger. 12. The air conditioning apparatus of claim
is givenpréqrey Aver sengiblsthepiguecesying e SHPWEVE lgWéﬁ pe pganged such that the

. performng air latent heat processing.is 0 proyi ded
air Bﬁata?xah%ﬁsmaﬂ&h afﬁé’é%’@_@%\/ﬁyt_ilf‘ PSRBT HiiS o5 b Sfoeion heat
ex%d sgo‘% a&egﬂo{{ﬁ rd}ef, g{]e%rg%t[’lhegﬁﬁvgls_rtrea%m slicfer,] OH a'xsesaesgur}l;g}{o%l’ltﬂgt 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 a heating medium circuit for the

flow of heating medium and which includes in the heating medium circuit a plurality of

heat exchangers for effecting heat exchange between a heating medium and an airstream,
wherein at least one heat exchanger is made up of an adsorption heat exchanger with

an adsorbent supported on a surface thereof.

2. The air conditioning apparatus of claim 1,
wherein the heating medium circuit includes at least two air heat exchangers which
mainly perform air sensible heat processing and a single adsorption heat exchanger which -

mainly performs air latent heat processing.

3. The air conditioning apparatus of claim 1,
wherein the heating medium circuit includes a single air heat exchanger which mainly
performs air sensible heat processing and at least two adsorption heat exchangers which

mainly perform air latent heat processing.

4. The air conditioning apparatus of claim 1,
wherein the heating medium circuit includes at least two air heat exchangers which
mainly perform air sensible heat processing and at least two adsorption heat exchangers

which mainly perform air latent heat processing.

5. The air conditioning apparatus of claim 1,
wherein the heating medium circuit is made up of a refrigerant circuit through which a

refrigerant is circulated to thereby perform a vapor compression refrigeration cycle.
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6. The air conditioning apparatus of claim 1,
wherein the heating medium circuit is made up of a cold and hot water circuit for the

flow of cold and hot water.

7. The air conditioning apparatus of claim 1,
wherein the heating medium circuit is made up of a refrigerant circuit through which a
refrigerant is circulated to thereby perform a vapor compression refrigeration cycle and a

cold and hot water circuit for the flow of cold and hot water.

8. The air conditioning apparatus of claim 1,

wherein said air conditioning apparatus is provided with a control unit which switches
the flow of heating medium in the heating medium 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.

9. The air conditioning apparatus of claim 8,
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.

10. The air conditioning apparatus of claim 9,
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.
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11. The air conditioning apparatus of claim 1,

wherein said air conditioning apparatus includes a heat exchange element for
effecting heat exchange between a first airstream and a second airstream and wherein at
least one of the first and second airstreams is adsorption air or regeneration air prior to its

passage through the adsorption heat exchanger.

12. The air conditioning apparatus of claim 1,
wherein a latent heat processing element for performing air latent heat processing is
provided in a distribution passageway for the distribution of adsorption or regeneration air

which passes through the adsorption heat exchanger.

¥ * * * *



