1 HUM D TY CONTROL SYSTEM TECHNI CAL FI ELD [0001] The
present invention generally relates to humdity
control systenms for controlding the level of humdity
in the air and nore specifically this invention
relates to a humdity control system adapted to
acconplish reg rat | ' t he adsor bent
by perforning #fgﬁﬂ?%%’%ﬁ“&mmm ART
[ 0002] As disclosed in, for exanple, Patent Docunent |
(see below), humdity control systens, for regulating
. the level of humdity in the air by the use of an
TECHNUCALJINL.Ihnd by perfornming a refrigeration cycle,
are well known in the conventional technology. Such a
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[0003] During the operation of the above-described humidity control system, the

compressor of the refrigerant circuit operates and a refrigeration cycle is performed in which
one of the two adsorption units becomes an evaporator while the other adsorption unit
becomes a condenser. In addition, the direction in which the refrigerant is circulated in the
refrigerant circuit is changed by controlling a four-way valve, whereby each adsorption unit
alternately functions as an evaporator and as a condenser.

[0004] When the humidity control system is in a humidification mode of operation,
supply air flowing from the outside to the inside of the room is directed to one adsorption unit
which becqmes a condenser. The supply air is humidified with moisture desorbed from the

adsorbent. At that time, exhaust air flowing from the inside to the outside of the room is




noi sture present in the exhaust air. On the other
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heat exchange nenber, plate-shaped fins are arranged
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shown in Patent cunent 111 (see below). In this

(see beloWiy] s hkerC RESWIOIn tBY 8érB@hti &kl &dchnglags adavkiy hegtrexchange member,
provi ding fluid conmunicati on between an outdoor -

plate-shap&r Enitd apangeddaeundsdespet pipt andredbortient hasuppaiddgpnathel surface
an adsorption elenment is disposed in the air
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configured suichi theat fHeesiRtibentris hbredandamiedawith (OR) flowingnhrotflethe copper
outdoor air (QA) is supplied, as dehumdified air

pipe. (humdity controlled air (SA)), to the indoor space.
In addition, it is arranged such that, for exanple,

[0006] nDI sAdditomdlypade Humidityh@nads syspen ofi theedbevedesdribed type, there is
desorbed; the desorbed noisture is fed to outdoor air

proposed@humidity ddmérob sitstkmoias ahown (ORxtehs Deaypdiitdl, (sessbelow). In this
hum dified air (humdity controlled air (SA)) to the
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Docunent |1: JP H7-265649A Patent Docunent [11: JP

outdoorHgpase 28d 1A Bido® §ELOSRENGA iNHEel ¢deiBlNTanONan adsorption element is

disposed in the air passageway. Outdoor air (OA) is distributed through the adsorption
element so that it adsorbs thereon moisture present in the outdoor air (OA). Then, the
outdoor air (OA) is supplied, as dehumidified air (humidity controlled air (SA)), to the indoor
space. In addition, it is arranged such that, for example, moisture adsorbed on the adsorption
element is desorbed; the desorbed moisture is fed to outdoor air (OA); and the outdoor air
(OA) is supplied, as humidified air (humidity controlled air (SA)) to the indoor space.

Patent Document I: JP H8-189667A

Patent Document IT: JP H7-265649A

Patent Document III: JP H9-329371A




PROBLEMS THAT THE | NVENTI ON | NTENDS TO SOLVE [ 0007]
Incidentally, in the above-described conventi ona

hum dity control system it 4s desired that the
tenperature at which the refrigerant will condense in
t he heat exchanger be raised as high as possible in
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[0011] More specifically, the present invention provides, as a first aspect, a humidity
control system for supplying either one of a dehumidified first air stream and a humidified
second air stream to an indoor space and for discharging the other air stream to an outdoor
space. In the first aspect, (i) the humidity control system comprises: a refrigerant circuit (60)
which includes first and second adsorbent-supported heat exchangers (61, 62) which are
fluidly connected in the refrigerant circuit (60) to perform a refrigeration cycle, and which 1s

capable of reversing the circulation direction of refrigerant; a casing (11) internally having an

air passageway in which the heat exchangers (61, 62) are disposed; and a switching




circulation direction of refrigerant in the
refrigerant circuit (60) so that the first air stream
is passed through one of tRe heat exchangers (61, 62)
that is functioning as an evaporator while the second
air streamis passed through the other heat exchanger
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[0013] In this aspect of the present invention, the humidity control system (10) supplies
either a dehumidified first air stream or a humidified second air stream to the indoor space.

Stated another way, the humidity control system (10) may be either one that supplies only a




second air streamto the indoor space. In addition,
the hum dity control system (10) nay be one that is
operable to switch its operq§|on bet ween an operati on
of supplying a dehum dified first air streamto the
i ndoor space and an operation of supplying a
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[0017] According to the above arrangement, since the compressor (63) is disposed
outside the air passageway, this prevents air which is supplied to the indoor space from being
affected adversely by thermal radiation from the compressor (63) itself.

[0018] The present invention provides, as a third aspect in accordance with the first
aspect, a humidity control system in which the compressor (63) is disposed in the internal air
passageway of the casing (11).

[0019] According to the above arrangement, since the compressor (63) is disposed in the



conpressor (63) itself. For exanple, if the conpressor
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the ﬁrst to third aspects, a humidity control system in which, in the casing (11), an outlet

opening (24) and an inlet opening (22) are opened to provide direct fluid communication

between the casing (11) and the indoor space and an outlet opening (23) and an inlet opening

(21) are opened to provide fluid connection with ducts (71, 73) in fluid communication with

the outdoor space.

[0023]- According to the above arrangement, it is possible to make efficient use of, for

example, a space under the roof because there is no need to provide the ducts (72, 74) in fluid



[0024] The present invention provides, as a sixth
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space can be effectively used to accomodate therein

is dlspdsg@betﬁi%'ipﬂl%%ﬁ%pﬁﬁiﬂ fah (25)@RY (Hedit exthabibtingdfas (2d)én the first space
downsi ze the hun1d|ty control systemto a further

(17) of el @Bing (P1). [0028] The present invention provides, as
an ei gﬁt h “aspect in accordance with the sixth

[0027] Here, the two heat exchangers (61, 62) are disposed within the casing (11).
Each of these heat exchangers (61, 62) requires a predetermined size in order to secure its
humidity control capacity, and there is created a certain space between the air supplying ‘fan
(25) and the air exhausting fan (26). On the other hand, according to the seventh aspect of
the present invention, such a space can be effectively used to accommodate therein thc_a

compressor (63), thereby making it possible to downsize the humidity control system to a

further extent.



aspect, a humdity control systemin which the first
and second heat exchangers (61, 62) are so arranged
as to allow passage of air igh the thickness direction
of the casing (11). [0029] According to the above
arrangement, a lowprofile humdity control systemis

[0028] P" OVILHE Bres i\ BroVitRsCas b AER A4pHH KH dosofcaBbd ih the sixth
system fs horizontalfly nounted (for ~ exanple, when it

aspect, ieax CLLrJgﬁgg Fg}?tf@%§gtg%r%§¥llgag f}%gﬁrlsf ﬁ@)sec&ﬁl?héa‘f"@x&ﬁﬁéers (61, 62) are

substantial ly

5o alvra}ggeﬁia%g&‘m&b?aﬁa%@mﬁqn PRRBhesEBreBi &SSthe EANRGHILRN

ovides, as a mninth aspect 1 n accordance with the

i t , 1 1 e vndni .
1002917} ¥ hec 3P0 0E BT, SrinbeERBL Py PTE AT Gororem

provid%ig [Pehs@ Sytlele, a\l/llle%\é‘ét ﬁ@g@ﬂgc&ftro@isﬁst&ﬂ i@ Hriz8&thIlP Mounted (for

rpendi cular to t ss direction of the

exampféaﬁrh&g id ﬁ%lshﬁlggﬁt%%l [“ﬁ§\4 flgi{é#ﬂﬂ%),ttﬁe 08 hdd@¥Ehangers (61, 62) are also

ar rangemnen a sna h humdity control sSystemis

Substalﬁ{aﬁ};ihgﬁgoﬂtﬁg;gﬁn%g&e where, when a hunidity control
Sys r

emis lzontally mounted (for exanple, when it

[0o3op' S f 'arﬁg 2;;%9%@%9%0? SotidBs, GRid hiRfh) aspebEint Meot@Ale with the sixthr

exch are al'so substantially

aSpect,thlgl;l/rﬁlgﬁe}g%h%olagytEéﬂﬂ GwhikR QR2first B BIcBH® ﬁéatieszmtgiﬁ@r(m, 62) are

as a'tenth aspect in accordance with the

) arraﬁée?&taﬁ to %ﬁ@@ sfage BESE tH 4 Hir&RiBh pelpeRdishi8nol the YHi¢lglesd diection of
arr supplying n (25) and the air exhausting fan
re each fornmed by a respective nulti-blade fan
thecas&ﬁ?(ﬁfi s configured to drawin air froma |ateral

si de i hashoee higleffen@AGnidNeRidie hudedityl éontrol system is
[003Hform£$gmgﬁ§?§hich S disé%sgg such that the ggnter of
providée it (Y cdsk SwhetDOWh&! ailfunAdite BbMEb] dgrsﬁeﬁﬁst irtdongsls mounted (for

direction of the casing (11). [0033] According to the

exampRPR¥EN A6 FSEFRAhted ihto RS SeTRSe)PRS IWb IHRatl sXcharbensq(6162) are also
t hickness of the humdity control systemfor the case

substart{all$ HoBWoREY hirghgkdn i n which the overall fan size in
the direction of the center of axle of its inpeller is

[0032]S M8l Frhe 8frédehy BrveRtidBrovites) 4ses talitiaagieet in adc0fiBde With the sixth
present ‘i nvention provides, as an eleventh aspect in

aspect, 3 RO ABHCRONNo! ystdhe in Wafthhthaareapplymghtuii(28)t andathe biraxhausting
systemin which: an air supplying opening (24) and an _

fan (26)Nieé @6ch Rirmell Hy&d reapeive gnli@-dladetthes wvhivteisi confifutied to draw in air
conmuni cation with the indoor space are provided in )

from adBRrAfsidedfed &ln qkingaberédandlthpn délivenét forwardoandhich is disposed
whi ch are orthogonal to the fan side lateral 9 plate

such tHat e cedfd Fraxhi ¢f iexingietiel R rizprdiinghd tdknassdiemtion of the casing
outside air inlet opening (21) which are

(11).

[0033] According to the above arrangement, it becomes possible to reduce the thickness
of the humidity control system for the case of a low-profile fan in which the overall fan size in
the direction of the center of axle of its impeller is small relative to the impeller diameter.
[0034] The present invention provides, as an eleventh aspect in accordance with the
tenth aspect, a humidity control system in which: an air supplying opening (24) and an inside
air inlet opening (22) which are in fluid communication with the indoor space are provided in

one of lateral plates (14, 15) of the casing (11) which are orthogonal to the fan side lateral




in fluid conmuni cation with the outdoor space are
provided in the other of the lateral plates (14, 15);
in the second space (18), (ig a first heat exchange
chanmber (41) in which the first heat exchanger (61)

i s accommodat ed and a second heat exchange chanber

plate (Kfctd s hag%@%%?@ﬂ??%ﬁagﬂg%wr JeEH mléyg%ef“al% (R yich we
in ﬂulcfciobrﬁ.gmﬂ(éa??r}o% : ?lgtfi ﬁg Eﬁplta%ﬁfusgﬁ?ﬁiti% o‘? t}?]e; Tﬁteral plates
14, 15 e <5 ot 8, Ohp A heBERInai nalas’hbsr 0 S he fis
heat exgﬁnt A r@ﬁ' 4!}Lc%to§1r£§’lol:g%§r I(:Ssﬁcog‘{deﬁehﬁwggﬁl ixglé%)rfrc {Jﬁ? YCwhich the
secondglﬁata %"%g%[é%ﬁ &(}tﬂ E% %cglsvl%ng ?%d e Af5‘%§1]f18$ atiijﬁcen d%% s?c% 1$1]a]t?1rectlon

orthog(gr?ai toa’gllségc ga ?#ﬂ%l{zpﬁw(g E?’%} r%lgl iﬁ% nérs 08\{ ]ﬁa }lt;uoﬁ \ﬁ%rotieu %ﬂow of air
and a P%%Pégt%ousaﬁi %g)zg%r tl?eu(rn; Ig\grﬁo aflr ﬁrréelprg \\f\ﬁec[] Ghic 51' Sét%?fla'ﬁgﬁg one of

ers ) and are - superrmnpose
contml.?)ili alng_%ﬂ atcese of hll‘l oY lfwg S‘rféﬁfj el jﬁf}llgé) gzilaxg?eerg rtﬁl ¢ Qi ggd which are

e ou

o GHARE A oA ] ) 4wt
path (48] P SARRNS, BE LR aqi%hn; @.lscopa Jusfi5 el DAY AR ANIAG of air are

OWs I n er O e Ssecon

provid%cl{]g@?éﬂo Jch afo%g thé ?ﬁhm&)lﬁg ri%tgffﬁ Ig{ug?&fs J‘f{}ﬁe two heat

con angers

O a%ﬁstﬂrféﬁrﬂg&eﬁ%%ﬁ%@%. A gy
of the g%té% ﬁ%ﬁ a}gsaﬁgﬁ) tflicg’!} g%@? Ig&:f‘%é%gbyﬁ{ fiid &%HHMH&@{%B' With the first

I L | SC arge el ﬁr one .
ome L AL )
[0035]t sr 8?&%@%%1?% %)atge a%he a ﬂg&f{é fr:,]%ﬁ' %'g\ggqﬁlﬁ' tgg chdi ﬁ% (P %lows into
either ?f’l]orﬁé' ktGoriRe gécﬂh&j hﬁ]o‘%@mfé'{ﬁ§{ e | ngHé‘sEsc'th(' l%h eztmer bf‘the first or the

conmuni cat1 on oor space wth

second®hEarS ‘éﬁfﬂ(a}ﬁ%l‘g fas nﬁﬁg dnd4is edibf t'on§1tﬁje§ 8t rde'hﬁ!nﬁilﬁcatlon or

openi ng are forne in one lateral plate of

Si i i
humxditﬂ&ﬁtllcgf‘y Sg‘%ﬁ‘%qé‘%%‘ﬂ}?%g 13utfg? ggsq ;)ﬁllifﬁi;w fh (‘43* E&%@s‘ #tRighQhe fan side

commEREARRI pahing 176) hh 1§ H‘ﬁc}ﬁi’geﬁqgﬁ'elﬁ@@&?e ¥ thd aﬁ' B@plﬁyﬁlg fan (25) and

exhausting opening (23) and the outside air

the alr%Rﬁﬁlisﬂﬁ% ol {2 Wi ﬁE %n {Herd¥Bshd &tﬂﬁ@t}ﬁﬁf (46) %ﬁﬁ%@khrough the fan
plate of the Casing (11). Consequently, eac

side co%ﬁﬁﬁlﬁce{t?ola opéRing - (75))anﬁ§"§‘d1§ﬁ1a?% 3)9B&othet fagtl ght towards
t he i ndoor "space or towards 1he outdoor space. This

[0036]f aC' |Arfda’iﬁ§ p@§§i'§l9 35 MRMly $8meef the hﬁlcﬁ' meenah ﬂd"@ c&%ﬁfu%matlon
(71 . in addition, achieves installation

with th‘éﬁﬁ&‘&r%ﬁé@eﬂﬁﬁl the air supplying opening (24) and the inside air inlet opening (22)

which are formed in one lateral plate of the casing (11) and, in addition, it is possible to
fluidly connect the ducts (71, 73) in fluid communication with the outdoor space with the air
exhausting opening (23) and the outside air inlet opening (21) which are fermed in another
lateral plate of the casing (11). Consequently, each of the ducts (71, 72, ...) can be arranged

straight towards the indoor space or towards the outdoor space. This facilitates arrangement



[0037] The present invention provides, as a twelfth

aspect in accordance with the tenth aspect, a

hum dity control systemin wych: an air supplying

opening (24) in fluid- conmunication with the indoor

space and an air exhausting opening (23) in fluid

: . , ¢ . : , .

o e SRR ESET A 12 By RO SRR il g

and i Lo . : :
00573 e SELASH Pt B0 L3 St b S e et

pl.a S| side | .a Pl A 1A in fuid
aSpect’i ] Pﬁg%ﬁégn@@pﬁgﬂi r112) %EP i )a%aa{fri %lg{p ?)hzé t(ﬂ;gglc a?g%_ influid
commtﬁﬁ@;ﬂf‘%ﬁr W(lt:l]iééhé grrll gcgaakgead‘r | IR1 af?e hgﬁgt‘é{kg@%%igé6@3%') m fluid

_accormoda econ eat exc _
coumlf Byt U5 PSR SIBSON g4 1 s i, 49 o

i RS T, D5 % g o
o 458 S e S TS o e o,
I ALV BTN i1 R —
o SR B D, 005 s
T
lateral ??}agé fﬁg%‘g&ﬁ%. g\g&%{’fa%tﬂa%"i‘tco b 219 ?a?erﬁﬁﬁﬁ‘ﬂ@éssof(tﬂé tw&lgéat exchange

er al 3) afirst outflow

chamnggi (El,g ﬁg); anﬁcp thet lE’?ereﬁ tl%,tlla Q‘M)O;)pﬁsfte A FR S8 MekaPhlatd ENS) a first

or the o ow of air are provided whic

inﬂowj);ﬁe}iegﬁg) 308 iRy bRRir$hd8 deBSR AoR e (45} Fdr BRANMGW OF air are

eri nposedly arranged in the thickness

provid(g{!ﬂr Z@ﬁ%l é?{?erﬁfal$ﬂketh]§ l"l‘ﬁéﬂggplﬁt]el()ll) atwhRE A biePMpRaddls arranged in

i
6) are In urd communication with the first

the thitRREE dirkddord Bf Se0bsi@n(13) d8d GRIELR! R THRR SIPBBIdddEnucus lateral
(75, 76). [0038] According to the above arrangenent,

surfacé 4T tHE VWS hédileRcianBe CRmhIRGs (411 42) &t iish sitle Stélel flad (13) a first
outside air inlet openings (22, 23) flows into either

outﬂo@fpaﬂﬁ@4§ FdrShe BhtfloREfHBCAIAE sd2bh@BitfIdR prsh (46) for'thk outflow of air
passes through either of the first or the second heat

are prévidddanBieh exteRd alofig the RN QideSatefdll Pla8S(18Y ab® whidhN@E s@ferimposedly
dehum dification or humdification. Subsequently, air

arrangédlirt B thickfiéss datebfidOBe ﬂ@tdasihgﬁl)paﬁ@qga sifiowogntish@4f 26) are in

si de comuni cation opening (76) and is discharged by

fluid cBiinfiRfica@68 vath thbgirsti shbacl@m) Mtirdigeh BAR s{dXonahiehit4tnaipenings (75,
exhausting fan (26), while air in the second outflow

76). path (46) passes through the fan side comunication
opening (75) and is 11 discharged by the other fan.

[0038] According to the above arrangement, air drawn into the casing (11) from the
inside and outside air inlet openings (22, 23) flows into either of the first or the second inflow
paths (44, 46), passes through either of the first or the second heat exchangers (61, 62), and i§
subjected to either of dehumidification or humidification. Subsequently, air in the first
outflow path (44) passes through the fan side communication opening (76) and is discharged
by either one of the air supplying fan (25) and the air exhausting fan (26), while air in the

second outflow path (46) passes through the fan side communication opening (75} and is




[0039] In the above arrangenent, the first and second
i nfl ow paths (43, 45) are arranged along one
continuous |ateral surface ofqthe first and second
heat exchange chanbers (41, 42) which are disposed
side by side in the longitudinal direction of the fan

dischargédiy RlMealkarP! ate (13), while the first and second
out f1 ow paths (44, 46) are arranged al ong the ot her

[0039] CONt { WO USove Aafibéthert Uht %28 288 stdd8d i pARE (8398 ske arranged
heat exchange chanbers (41, 42). Consequently, the

along dhETbRidubus RRLAP rBYS bEMe(AiCarfPRLoid Kebl bicHiRSe ShablRRE(41, 42)
which 1s elongated in the direction orthogonal to the

which §8Rispbei did 6F ke R AbSodgidtinall BirsctidhloP W fah@iddUGiesal plate (13),
(71,772, ...) to be arranged in the |ongitudina

while & FB&! 4RNse@bnd Bﬁtﬂ%b\{f})eﬁﬁ ¥4432R§? 8¢ ag¥Sde@Mlong lﬁle' othér &difinuous

direction orthogonal "to 'th an side lateral plate

lateral ]gli]rﬁi)ce of kL BRY afi@kédded ihteatp&%ﬁi\r%eeqhﬁﬁlbﬁﬁ%f,%i)heC%Bé"éélﬁenﬂy, the-

for the installation of the humdity control system
humidityeddi®] |Sg§lgﬂnt gﬁjé B&ﬁnwgﬁ(lrl?)cﬁdsoé‘ sBdpet WRicha® efdng8tet ah &hldirection
plate (13). [0040] The present invention provides, as
orthogdhal 1 the 8N fe BERAPlatd (133C CPRIFANERs MeldncRi(YER, ..Of tolR@rranged
el eventh or the twelfth aspects, a humdity contro

in the 16¥Gtu@Mal Bir¥¥iod s the ity S6HRRI1 ¥y1em, {@MintESdiréction orthogonal to
arranged such that a fan inlet opening (27), provided

the fad BidehRterAt ?lra&] ﬂgdﬁle%cbyt RRkingnit FRSILRY t®fredde @krspace for the
supplying tan 22 ), faces either one of the fan side

installa6i OB fHeQRiMiANy eHRRI] RGstem (i Bhe 168gitudiil dird€ticH &f the fan side lateral
exhausting fan (26) 1s arranged such that a fan inlet

plate (18peni ng (28), provided in the lateral side of the fan
casing of the air exhausting fan (26), faces the other

[0040]0f  Thepfeaéht ShelitieR providesatd @ thigpeith Agfec( #baccéffance with ejther
[0041] According to the above arrangenent, the inlet

of the Elp@MNESthe el fBB3spedis, talfursidde cohtrolt systefndin Whish: e fatrcsipplying
towards the fan side comuni cation openings (75, 76).

fan (250 @eMiged shoh thai 4 fandialey Gpeling €2)Oprohidet di thecldtebal sideeof the fan
heat exchanger (61, 62) Iin either the first or the

casing 5€thenit supplyingofan [28)0 faceHithed Ghe b tiRenfan tide othhdunicatibn Wpenings
the fan side conmunication opening (75, 76) by the :

(75, 76)aand e aRGgxhadstingrfh @6y is hrengetifsuch ehatya ddn fdlet opening (28),
hum dity control systemis inproved because of

providddoinehe thtehl sidesf the #AC easifgOsfAR¢ alfleehiprsdag fidn (26),daddsale other of
provi des, as a fourteenth aspect in accordance with

the fan Sid¢tcomnamietion operting® (@5136)cont rol systemin which the
expansi on nechani sm (65) and the reversal nechanism

[0041] ( 64) Ataurdinguerthe algpvieheranpementathednletiopeingso27p28) on the side of
refrigerant in the refrigerant circuit 12 (60) are

the fandasippfaed towartihtheffan sitle spamenicafion afenidps (2R 56hg Cddsgquently, air

dehumidified or humidified by the heat exchanger (61, 62) in either the first or the second
outflow paths (44, 46) is smoothly drawn from the fan side communication opening (75, 76)
by the fan (25, 26). Accordingly, the efficiency of the humidity control system is improved
because of lowered air resistance.

[0042] The present invention provides, és a fourteenth aspect in accordance with sixth
aspect, a humidity control system in which the expansion mechanism (65) and the reversal.

mechanism (64) for reversing the circulation direction of refrigerant in the refrigerant circuit



[0043] According to the above arrangenent, in addition
to the conpressor (63), the expansion nechani sm (65)
and the reversal nechanism (g4) for reversing the
circulation direction of refrigerant in the
refrigerant circuit (60) are gathered in the first

(60) arS$ BREGed I'the firdtRBARRY7YGIh asidg @PSSi bl e to acconpli sh
space saving of the entire system [0044] The present

[0043]1 NVeREERNP 18 hE @Bov@arrAndehieh€ SRt Adarmee! th%rquc})_ressor (63), the
accordance with the fourteenth aspect, a humdity

expansfoR b &anS%S (65)) dnd B! e verdal RhBUNARIsAY (I I8 Béersig tHeCcirculation
refrigerant = Circuit (60) for fluid connection with

directidoh6f féfﬁ%éra&nﬁix aecRnibehfmici@vit 1600 Sgdited B2 thd Hrst space (17),
provi de along a top plate of the casing (11). [0045]

therebya&ih & it sdiBle k1 8ccBRPYiSh §facd BASREM the bhtgeRYSEMY Of the
refrigerant circuit (60) is arranged along the top

[0044]P| at ehOrdsBR TRShRR prbdidesABs 8 fiftsehiht afpectSHC AeddbdinBd with the
arrangenent, the refrigerant circuit (60) can be

fourtee FAURP&EY, 4 RATIIRD QUBrANY steRSn LK & PRisEaringeMent of the refrigerant
refrigerant «circuit (60) can be done al so from above.

circuit (0948] flui GoeB8 &M vith RYCHst A LM KRS exchingers (61} 6BYk Provided
aspect in accordance with the first aspect, a

along ahgg?ﬁké@ftﬁ@@gsqr@ (1gystemin which the humdity control
system i ncl udes an outdoor filter (124) which is
[0045]ar r apg@AdRB o IR MM e alangenhak,hapipng 6f Ge -réﬂrigetaﬁf Lieonit (60) is
surface of the first heat exchanger (61) and an
arrangedUll S gde abp plakd $Oe LKA of At Beesi@ceMdcl pipling arrangement, the
s exchagﬁger I%82) . [0047] ?F}ﬁt)he si xteent h asgg?:tg of tghe
refrigefAh€&iedHit (G0 RBh ibeMmowidd iridm abdve (498) thafnisitenass afahe refrigerant
through the outdoor filter (124) is distributed in the
circuit (H09 tin BadorRmlpa&s abbvd he heat exchanger (61, 62)
romthe inflow surface of the heat exchanger (61,
[0046]62) . TR piebatt ifkveiBon Providepadstd sikteanth aspechia avudrelste witli the first
(QA) are trapped by the outdoor filter (124). And, for
aspect, exiafpidity conirsltsystem jprwisienthd Murhidéty @ohisoldsysemr inClddgs ars outdoor
adsorbed by the heat exchanger (61, 62), whereby the

filter (k24) svhilsh igiafrafigel) andSoredduion bothcin cdursidedalr iriflony surface of the first
exanpl e, noi sture adsorbed by the heat exchanger (61,

heat ex6ignges(6dp st desitgidetair eftove mpfidce ef tHeaecntiddiediee:a@hangeOfG2).
to humdify it. [0048] Incidentally, the inflow

[0047] sur f Brtheadfixtedrth agmict ek dieaprgsent (IBEntiGR Joutsidet 3ipi(OAl) lafter passage
designed such that it has a relatively large area in

througlo thgterutdamr fdetn (E24) hie diseitutedeinithe distrébutibn apacetaf thdbbeat exchanger
treated and distributed in the heat exchanger (61, 62) .

(61, 62xfidni thednflew stirfaendfathe bedtreaclEnierc(6dn6l). ot thasrtinag; tdust particles
between the air to be treated and the heat exchanger

in the uside 622)(OAQrar¢ hepmeiter thhantioot Slter (128he And tferernample, moisture
aspect of the present invention, the outdoor filter

present( 2t dngside man@4) anadsbdredeld; the heat exchanger (61, 62), whereby the

outside air (OA) is dehumidified. In addition, for example, moisture adsorbed by the heat
exchanger (61, 62) is desorbed and then supplied to outside air (OA) to humidify it.

[0048] Incidentally, the inflow surface of the heat exchanger (61, 62) is typically
designed such that it has a relatively large area in order to reduce the vent resistance of air to
be treated and distributed in the heat exchanger (61, 62) and in order to enhance the efficiency

of contact between the air to be treated and the heat exchanger (61, 62). On the other hand,




along the inflow surface of the heat exchanger (61,
62). This nakes it possible to broaden the inflow
area of outside air (QOA) in {he outdoor filter (124),
thereby inhibiting the rise in pressure |oss due to
the installation of the outdoor filter (124). In

in the sREEUNtH ApectldTehOptedaPmvEatldnSihe dulddd) fies(124) BaB@Agedunl formed
trappi ng surface, whereby dust particles present in

along thO SR SirfiRe difkthd ¥k exﬁ{aﬁgérr(ﬁll)lg%brs Thist BAke3Gt Possible to broaden

t hroughout the outdoor filter ). This therefore

the infRWENRA P oBildRle aiPEA] f B Juldddr Bfer (124), aBRRBy listfiBitihy therise in
the outdoor filter (124). That is, the rise in ven

pressuR 1S3 IE o HRI8stAURioh Bf HRCRAEH aer {12141 In(alidAon D@k Beitdoor filter
clogged with dust is inhibited. [0043] The present

(124) Ha&'Y @ﬁ%ér%sﬂ?éb?ﬁ&es%rfa@é VhetYNkERRlidlePsIRRME il the outside air (OA)
accordance wth the sixteenth aspect, a humdity

tr t dcBiterSid Folighodbitsdoudobd fiftér Q235 0PMRYhdréfble prevents dust
e agﬁ?th t%e firstQﬁ%at egghgngérlkgi)yis di sposed gnd a

paﬁicle?,eﬁ&ﬁ%dﬁ?gs(&g)ﬁ\&?bbcélﬂfzin tHe shiisdr filkg @e4PNAdTHAL®, the rise in vent

exchanger is di'sposed are formed i'n the casing

pressurk 1dsk du@ Bfiht Retdebt FRGT(124) el ddepdd 'withCA¥Pisiiniabit@l. f i r st
filter part (124a) disposed in the first passageway

[0049]( 41) TRO PreBerit G5 RMHoh IpréBles, B b lsetehidblh sipspoina’cordatdeewith the
second passageway (42). [0050] In the seventeenth

sixteenﬁﬁ@%@ét, afhubli8itP comfN tsybtayeint whith: 4 Wiestfpaksigeivhy (£1) ipawtich the
(124a) is arranged and fornmed al ong the inflow

first heBlécBGEeP (6 1? 4§ 8ispesediahd G@Bdordpasi@etwhy $42)Rakhich the second heat
exchanger 61). This therefore nakes it possible to

exchanp&h{62) tis t di§posbd @rd Hom@sat inP HRS Sakirgz (D9S add ahté @utdver filter (124)
Installation of the first filter part (124a). In

comprigédcH fits@ Hiltet Paﬂt 1l Ba3 YRp6sedoin the EirfrRseptwin 4 tandr, second filter
the second filter part (124b) is arranged and forned

part (124b) dgpb&ed ih fHd Rvortldsapewat (42t side air (OA) in the
second heat exchanger (62). This therefore nakes it

[0050] possimihe seenitédhtiDhdpetthef the $eesehtninvertionp tiesHtst @lteopat (124a) is
due to the installation of the second filter part

arranged 1l fprmédDAloAg thEnaflpwesefate ohveside air (OrA)\vindbes firshbeatrexchanger
ei ghteenth aspect in accordance with the seventeenth

(61). Thpetbref@re hidkiediit possitdé to lintdlys tlenrise inveerthpressore Ioss due to the
outdoor filter (124), the first filter part (124a)

installagion of ke fyecfile ffartd (124a)paii addifidih)in dltie asperegf the préstit invention,
each other; and the outdoor filter (124) is arranged

the second filtehpart (124b) tie mdanged end Hfotrhed dleng thesinflowasurfaceof owtside air
surface of the first heat exchanger (61) and the

(OA) i thesiedendaheat exdHangerg62). aEhiofthetedfereseal@sdt prssible to inhibit the rise
exchanger (62). [0052] According to the above

in vent prassurg doss e td the idstalkatioh of therseqadtfil{et pam (124M0l t he
second 14 filter part (124b) are forned integrally

[0051]wi t hThaptesatieventind frivdgesaae anreightepnth aspdctf inravedrdance with the

seventeenth aspect, a humidity control system in which: in the outdoor filter (124), the first
filter part (124a) and the second filter part (124b) are integral with each other; and the
outdoor filter (124) is arranged such that it extends over both the outside-air inflow surface of
the first heat exchanger (61) and the outside-air inflow surface of the second heat exchanger
(62).

[0052] According to the above arrangement, the first filter part (124a) and the second



respectively, along the inflow surface of the first
heat exchanger (61) and along the inflow surface of
the second heat exchanger (6g). [0053] The present

i nvention provides, as a nineteenth aspect in
accordance with the. eighteenth aspect, a humdity

filter p&R Nis4) &Y $h&Rd mte%wghwuh Ral 8theRahd thelylakd artahied AddStormed,

heat exchanger d the second heat exchanger

respectf\@?}) afthn i SPRAE FudslcaanL ln¥sttiRafBedhaRddr §61)Pa algﬁg the inflow

'ow Surface of the first heat exchanger (61)

surfacetd”ﬁhé QbbarnSiEt @GR Ri65)he second heat exchanger (62)
l'1e on approxi mat e%y the same plane. [0054] In the

[0053] n ' n efRe g¥£6ﬁ8$ﬁt1oﬁf prb{ifed a8 SLAelcBNE Hsh&R in lab&ridce twith the_
lter part 4a) and the second filter part (124b)

elghteeﬁﬁﬁaﬁ)%ctd'aSHQkﬁﬁﬁtyatgdrﬁ%‘r’@%téfmti‘ﬁ ﬁrﬁﬁ:ﬁ o s c%‘[é (119, the first heat

dition, can bé arranged and forfred i n the sane

exchangéxa(ﬁf) élmpflﬁg sE&ﬁld'H%H QWhanPel 65 afd dikPRed 'aBﬁEexﬁ'lg% eﬁch other and

anger and al ong the’inflow surface

the infRACARFACE %ﬂheefﬁ%hﬁéﬁ @k cHafgdr ﬁﬁﬂﬁ&ﬂ?fh@']ﬂﬁ&% surface of the second heat
Accordingly, the outdoor filter (124) can be downsi zed

exchanB¥ (62) 18 S9apdrokiflafl] ﬂﬁ'sﬁﬁle%lénle.at plate- |ike shape or
I'nto ‘a sheet-I1ke shape 055] The present invention

[0054) PT OVIO82 nifdtechth WREH & e PPRBA inbEntRAC HeRABCHItMM dait ﬂhﬂa) and
si xteenth aspect, a hum dity control systemin whic

the secbﬁlﬁﬁﬁé}%aﬁ‘g(lﬁlﬂﬁ cdnsoeﬂﬁ.%)Us&PQd $ehfly %o alsthé Wnd ORQMAEAN, can be
(16 from whi'ch the outdoor fllter (124) can be t aken

arrange@tkind foBA86In tHe dahiR dﬁlWﬂbﬁ% thePmBBGt suefacé BE Y @SEREat exchanger
i nvention, the outdoor filter (124) can be taken out

(61) afd d1b%y GRS| MBokl hirfider @8 0het fiRoh@KIRAO UWxcRiRBl NB2), 1iebpectively.

of the casing (11) for the purpose of maintenance.

Accordiff}iyp the dit@od BRGNT24) 048 Hel dWriRIZRY b EBrmid 1ﬁ1nt0 a single flat plate-
twenty-first aspect in accordance with t

hkesh@ﬁyﬁmﬁ@g@haﬂaﬁﬁeﬁqm a hum dity control systen1|n whi ch
the humdity control systemis operable to switch its

[0055] oper Bh¢ PResbit i@etiod prlovRles, 0k atvertivth Rspdet dib acecdrarde with the
air is distributed first through the first filter

sixteenthodspedt12 hamiditydednren systend g whidhethé casitg (1dpis grocidad gdth a take-
(61) and is thereafter supplied to the indoor space

out opentiigl (26 B) fidth tveielowhs loyitdoopfilten (124)scad ibsttalkiehwied fir st
t hrough the second heat exchanger (62) and then

[0056] t hr olngihettiventieth @mskct bf therprpsent in(vkRddy), thadutidsor filter (124) can be
thereafter discharged to the outside space, and a

taken ome@fnhke oasiiga (119 nhionghvithe tnkewius iogeniag (161 ofcths tcasibg (&L for the
first through the second filter part (124b) and then

purposd bf maigtenhhee. second heat 15 exchanger (62) and is
thereafter supplied to the indoor space while

[0057] si nuTha peesertl igventiompaovidess as a twenty-first aspect in accordance with the

seventeenth aspect, a humidity control system in which the humidity control system is
operable to switch its operation between a first operation in which outside air is distributed
first through the first filter part (24a) and then through the first heat exchanger (61) and is
thereafter supplied to the indoor space while simultaneously room air is distributed first
through the second heat exchanger (62) and then through the second filter part (124b) and is]
thereafter discharged to the outside space, and a second operation in which outside air is

distributed first through the second filter part (124b) and then through the second heat



distributed first through the first heat exchanger
(61) and then through the first filter part (124a)
and is thereafter discharge o the outdoor space.
[0058] In the twenty-first aspect of the present
invention, outside air (OA) in the first operation is

excheud?'e‘lsét”ﬁ)?I aid Ts3herbdTe? Y@PhlieB %o therifidodt ishdc@wWHIRI sim (i@ alsl@Fsbm air is
hen through the first heat exchanger (61), so that

distribtB® fritr Sbough!th€ firRaWeat eldAadert GRPand!Wdn MhadighCtheLirst filter part
present inthe outside air (OA) distributed during

(124a)'a08 i thERbiQREIAIgEN to @8 olifiBopépaes. hand, roomair (RA)
in the second operation is passed in the direction
[0058]0PPOH tife dwRentyPBrstlbéRet bPhel presthii TR edhtih, Quisidetttr EDA) in the first
(OGN is made to flowin the first operation, in other
operatipRiél ?aﬁs’é& flrQOMAigh thEMrst ﬁltéigﬁxtﬁﬁdzﬁh)” ahd ﬂﬁhqugimgh tthe first heat

first heat exchanger (61) an en through the ftirst

hanftd (68, sBahdt thd Bakilt IC}?Hiﬁ QUE rdpk.d g@ma S 1l Bk @Sitside air
o antfgr aép?gjed by the fi rlsf ilflerg)gﬁrarl%é (ul 4a) lgéllgrslgembl own away

(OA) didtribited KIGRAY BlerfirkF¥Peraitid. DnEoaft@etadd) rédie alt Qf the second
space, in other words the dust particles in the first

operatibh i ﬁaﬁss&afnt the Hadeton @Rsitetinme direftoR]whith &@divtdidair (OA) is
in this aspect of the present invention, outside air

made to @w i tHe BrsEQsepsifbn, BPEhait woRlsithe RS et (RiAN) 34 ﬁisbéd)ﬁgdn through
the second filter part (124b) and then through the

the first @estkchapbr (61¥ ah@BgarthiRgh thesfrst fiker pare(124anCdoséduently, the
part (124b) traps dust particles present in the

dust p2Hi¢lss figppedity thOfrst dilet pald (t24e) aiertlegn by H¢ clngbom air (RA) and
operation. On the other hand, roomair (RA) in the

dischariged $¢ theRitdiior §pack SinRABGafori tHedRisOpartcled @rthe fps Silteepéro (124a)
the direction 1n which the outside air (QGA) is nade

are reic@efl]l ow i n the second operation, in other words the
roomair (RA) is passed first through the second heat

[0059]exchamgdditi¢y 2 thanakpediasf thdpresigh invieeticae oatsiblefaid OsX) ipahd second
(124b). Consequently, the dust particles trapped by

operatibh és pessaifirst thtdugh tiesdcofd Al pastr(@24b)and thensthirdwgh thesecond heat
roomair (RA) and discharged to the outdoor space, in

exchangbh@2),vworttat théeecdnd filteapirt (12db) iraps dist pardclen dreserttie the outside
part (124b) are renoved. [0060] The present invention

air (OAy disirtbated dising theveedopd opextidn.asPrdbe pthenbak deone @irviRA) in the
the seventeenth aspect, a humdity control systemin X

first opettioh i$ passédiimi the diyeationtopposiste therdireatibnitheshich thej qutinidg air (0A)
filter (123b) which is disposed in a passageway

is madeHo dinyh imithe becond mperation,sinnethier wordsfthowedmtair €A hisrpassed first
the first or the second passageways (41, 42), and the

through he detondcbet rexchangys (62 asl tper thbdught the ssecoreh filtes part (124b).
operation between a first operation in which outside

Consequiently,sthé¢ @ustdiasticléshmapped fiyrthe sedond fgter phd (12419tar¢ blovay away by
part (124a) and then through the first heat exchanger

the room air (RA) and discharged to the outdoor space, in other words the dust particles in the

second filter part (124b) are removed.

[0060] The present invention provides, as a twenty-second aspect in accordance with the
seventeenth aspect, a humidity control system in which the humidity control system includes
an indoor filter (123b) which is disposed in a passageway through which room air is made to
flow into either of the first or the second passageways (41, 42), and the humidity control

system is operable to switch its operation between a first operation in which outside air is



(61) and is thereafter supplied to the indoor space
while sinmultaneously roomair is distributed first
through the indoor filter (1ggb), then through the
second heat exchanger (62), and then through the
second filter part (124b) and is thereafter discharged

distribut€d fil¥€ tieuhg e fHPeGker FRIAC(124a)58@0Men BRBHEH thenfidlsnhydiiekEhanger
outside air is distributed first through the second

(61) anfl iid thereafié dupplicttb)he nB6or fpace WhillOimRithRdus9cos aligabistributed
exchanger (82) and is thereafter supplied to the

first thioDglP eHe HBAGEilteMTl23b)sihet thrango iRl corOReadiekchadger (62), and then
di stributed first through the indoor filter (123b),

through the ecdddr Blugpatth@24by fid 16 eidredwe AnoBaped folthe cAnddd §Rbe, and a
through the first filter part (124a) and is

second toperagiah e ivhithsubadegae ist disttibete@ sl ARouglp 8esecdriiDBldr dait (124h)
the twenty-second aspect of the present invention, the

and thed @O0 theGbcdhdHeatixRBAIYer (62) Bnd RehéreaarauppcdAd theindb& space
first and second heat exchangers (61, 62) is prevented

while $ihulteeousifd@em hirl ik edisttibddh) firsBe&&baES thdd hdodp &iliet |(@28b), then
of the first and second operations, dust particles

througlt &fer fisd Hoyt exthangde (61), anPAhernidoadh iei fiht tfidtet part (124a) and is
outdoor filter (124) are bl own away by room air (RA)

thereaf@n disclefpadad thd@nédorepace] 0062] The present invention
provi des, as a twenty-third aspect in accordance with

[0061] ei t hizrthetwémg-sédond tispect dithe presém ditentiompRedhesidn of dust present”
hum dity control systemin which: a first passageway

in the {obi) air {RW)iiathé Higstfandssechreiheat xgticangens (66,162)i i3 prevented by the
di sposed, a second passageway (42) in which the

indoor fiterof1d3hk atBesidesygepetitmn) ofithe €itss pod eebond pPerations) usti particles
suppl yi ng passageway through which roomair is nmade

carried by dutsdde ain{OARafidedhesihg ttid éhef outddor diltet (243 arobidwn away by room
passageways (41, 42) are forned in the casing (11);

air (RAaand tdmeoved hedefrgmcont rol system i ncl udes an i ndoor
filter (123b) which is disposed in the roomair

[0062] suppThe¢ peespatsmageivay provie633s hntwehty-thivd ndspedt hinr gbcordance with
aspect of the present invention, the casing (11) is

either qff thei fiedd orwihie hsisteersb maspeats, saibpinydityy coeted agystery il ovhich: a first
fluid conmuni cati on between the indoor -space and the

passaggways(@#1 pm whieh hecfosthepheshgeyem ¥61) (1s1dispekell, a sacdnd hassageway (42)
roomair supplying passageway is provided with the

in whidhrttie secdnid| heat exchadgey (62)his slisposedefand @ rpomvainsuppliisg passageway
particles, carried by roomair (RA) flowing into the

througlswhishdo¢me air ie xeda tgfew (80 either aftike first ot thopesamdinassageways (41,
from adhering to the second heat exchanger (62). On

42) aretfammedt fnetherrasidg (W5 endthethivmidisy centralisgstemyincludenramindoor filter
(RA) flowing into the first heat exchanger (61) in the

(123b) sdaadrid dspesedtin dhe, roamenin Supplying/passagdwey.om adhering to
the first heat exchanger (61).

[0063] In the twenty-third aspect of the present invention, the casing (11) is provided

with a room-air supplying passageway for fluid communication between the indoor space and
the first or the second passageways (41, 42), and the room-air supplying passageway is
provided with the indoor filter (123b). This therefore prevents dust particles, carried by
room air (RA) flowing into the second heat exchanger (62) in the first operation, from

adhering to the second heat exchanger (62). On the other hand, dust particles, carried by

room air (RA) flowing into the first heat exchanger (61) in the second operation, are




[0064] The present invention provides, as a
twenty-fourth aspect in accordance with. either of
the first or the sixteenth ects, a humdity contro
systemin which: a first passageway (41) in which the
first heat exchanger (61) is disposed and a second

prevenfed Saag ediiying (td the fir hebit €lhidper g@g.ond heat exchanger
(62) is disposed are fornmed in the casing (11); and

[0064]t he WTheipsdseit B@Biticdl poyRie§nas NaweitteSourth Skt 0N accordance with.

openi ng (163) which faces the indoor space by being

either bf thd first @otResIkicomMhwadpbetaina divimidias Sagedlayyswm dh which: a first
| ocated nearer to the indoor space than the first and

passag&efo@d) pashigana fisst hédt, exéBangeN(BIN & digsdsed) afd 4 secoht hassageway
indoor filter (123b) which is disposed in the

(42) inwvigith kHeyseabndhead RREHaRGer@R) isafisgdaed arecfotrAed Dipgeicaging (11); and
(163). [0065] In the twenty-fourth aspect of the

the hurpidéty eddintroNyyetem ditludeltea Srsib @peditg (163)pridoh drds the inod space
roomair supplying passageway for fluid conmunication

by beileinield édmettiviioRlth Jpagie paRskewaheviiich 3¢ loeated arared to the indoor
passageways (41, 42), and the roomair supplying

space thas groftrseynd secpid pasdagbwans (41, t429 in thidaasingi(iil)eand a2 3door filter
This therefore prevents dust particles, carried by

(123b) wdrich Bidispokddip tlid vivinity off Bii Opdriee pertohtle bation @pefiag §k63).
(62) in the first operation, fromadhering to the

[0065] s ec ohdtheaaentyxfohah gspec( 62the prdsehhimveritivey tHeacadingddb) is provided
particles, carried by roomair (RA) flowng into the

with a fdonshir segilyiag phssageray 61 fluidconirewseationdbeopenahe trdoonspace and
prevented from adhering to the first heat exchanger

the firs¢ 61 3ecohd p&Shgawaya @i, t42n rand ithe tdonsaia spgdying fpasdageway is provided
present invention, the indoor filter (123b) is )

with thdi indosrefiltem(128b). viHiinitheyefofe pleeerdpenstnpprpees, a@fridgdhby room air
suction opening (163) which is so disposed as to face

(RA) flowieg tigo thessecomileat sxchansger TH2)sintthe fiesst operatiark dgom tadhering to the
possible to facilitate replacenment and mai nt enance of

secondthest exahaogerf (6R). erOxf tk3bthef han, tdust partidegfcartivd bydomn air (RA)
space. EFFECTS OF THE | NVENTI ON [ 0067] As descri bed

flowing hteetheafixst et gxehengdre(63) ésahe seonmhbparation, have prevented from
conpressor (63), the expansion nechanism (65), and

adheringfte theciixst et exahahgari(6hh (64) for reversing the
circulation direction of refrigerant in the

[0066] r ef r Ingedditien,cinrtbisi aspc@ 0 the eresestpimyentiono dlast nsloonilthr (123b) is

i the heat exchangers (61, 62) in the casing (11). This

disposegrindheyeieimty afltks epaping peakelsthe sugionipshiag (63 hylgch isrsg disposed
install a humdity control systemw th refrigerant

as to face| wyvardfertks rindqaiespaes: f dbis thezgfpreg mekek it gfossible to facilitate
installing the humdity control system and the

replacepieat angt maingngngesofiteeiindeer flter (H3b ipm die sidetof ghejigdoor space.
condensi ng tenperature, thereby making it possible to

EFFEGCED QK EHIENEENTIOMcy of the hunmidity

[0067] As described above, according to the present invention, the compressor (63), the
expansion mechanism (65), and the reversal mechanism (64) for reversing the circulation-
direction of refrigerant in the refrigerant circuit (60) are disposed together with the heat
exchangers (61, 62) in the casing (11). This arrangement therefore makes it possible to ship
and install a humidity control system with refrigerant filled therein, thereby facilitating work

of installing the humidity control system, and the pressure loss is reduced to thereby raise the



control system [0068] In addition, according to the
si xth aspect of the present invention, the air
supplying fan (25) and the ag exhausting fan (26) are
di sposed in the first space (17) defined along the
fan side lateral plate (13) in the casing (11) and the
condenbing $¢mpdiatuss Clgencbyn@aiting kglvesiplets imprlosd thebetficianey dfthe humidity
sw t chi ng nechani sm are di sposed in the second space
control(s¥&gm. t her eby achi eving space saving of the entire
system and providing a humdity control system capabl e
[0068]0f edsYaddiihalabedrdi@p tonthe sikthl hspacteaf shic praasntainvention, the air
under -roof space. [0069] According to the sixteenth
supplyidg F&€ (29 fand e 4 8R0stingde (26)cie dispesed it drfirsf spate(17) defined
(124) is arranged and forned al ong the outside air
along théah sidf larydl plité A $n OF chiifg (H3bnd exdhsng@drsscdmiitheabXchangers
Consequently, the inflow area of outside air- (QA) in
(61, 62)hendubd aaktching t @echahibAd hreC dispbsadeinl dfegestond pacyl8), thereby
making it possible to inhibit the rise in pressure
achievin@Spad@uaving of bige eritiné bg@idnatihd pradfidih e haniidloocorftiol system capable
(124). Furthernore, dust particles present in outside
of easydhstalltioA)in asmall aegapach scat ireler-rgif ypdes. t he out door
filter (124), thereby making it possible to inhibit
[0069]t he Aicssrding tor the sixteerith aispesh @i thd @resutitdinoentianl ey outdoor filter
(124) is being clogged with dust. Accordingly, while
(124) r avarged ngnd fanedcalong nthe mitsidkbigir GOARShowt surfabes lofahe heat
exchangers (61, 62); the reduction in vent pressure
exchankers $61,%623.c hCensequentigotht dnflex argal of outsédepin@dA) omthe @utdoor filter
the suction fan can be reduced. [0070] In the
(124) car be ehlaeget hthaepy makidg it pessiletenhibitrtheriteé mpredsateHosshdue to the
first filter part (124a) for protecting the first
installabientofethe hatiper Il )(124)d Fhehamoondiusi pardclep presefitl R bytside air
for protecting the second heat exchanger (62) are
(OA) age rappgd dcattedinglyrinebe alitdogy filkee (12+)) thareby miakaoeg 1bfpossible to inhibit
outside air (OA) in each of the heat exchangers (61,
the ris62in présswet hoss eWlare thenhubdoos filer (129 isnbgngsdogged| vsdh dust.
due to the installation of each of the filter parts
Accordiright awhileoptbyentipg dizldccurense @if dysttadhesiam teithghhest ax¢hangers (61, 62);
aspect of the present invention, the first filter part
the redpativain ventipressarslosoiscchieled ang fortexamplethe power lopdnetithe suction
integrally with each other. This therefore nakes it
fan canhesrsflided. t o conpactedly design the outdoor filter
(124). In addition, the outdoor filter éé§4) can be
[0070]t akefn Ggtsevamécentheaspes iof he(regentinvantigngrbothghe first filter part (124a)
mai ntenance and its workability is inproved. 19 )
for profegting theAirsiohedt erephanger [(el)and dheosaseond flierenart @R4bhfor protecting the

present invention, the first filter part . )
second heat exchanger (62) are arranged and formed along the inflow surface of outside air

(OA) in each of the heat exchangers (61, 62). This therefore inhibits the rise in pressure loss
due to the installation of each of the filter parts (124a, 124b).

[0071] According to the eighteenth aspect of the present invention, the first filter part
(124a) and the second filter part (124b) are formed integrally with each other. This therefore
makes it possible to compactedly design the outdoor filter (124). In addition, the outdoor
filter (124) can be taken outside the casing (11) at a time for maintenance and its workability;

is improved,




(124a) and the second filter part (124b) are di sposed
adj acently to each other and may be forned into a
single flat plate-like shapeipr a sheet-like shape.
This therefore makes it possible to further
conpactedly design the outdoor filter (124). In

[0072]addi ticesrdinigh® the sirtdeathi dspedt ofahe pheestuihtanionf thet fixst filter part
(124) is inmproved. [0073] According to the twentieth

(124a)ampabé sedont HilteprpageM24b)nare disposed adjadentidasiegetedtetiaid may be
that the outdoor filter (124) can be taken, through

formed heto taakiggle Ulatgaeilikg shagel br aoshest-kie: thape. CAbisnPerefiold .makes it
This therefore makes it possible to inprove the

possiblead Airthien adipadisdip iesigitthe bhtlioof filtéd (124y. (4 2dditioh,GBe Histallability
According to the twenty-first aspect of the present

of the duldeirtfillen(12dyisiim@rdved. first and second operations,
dust particles trapped in the outdoor filter (124) are

[0073]bl owAcawvdinghty the ewentikil addeéy) ofithd preearimestiondr is ddsimed such
are discharged to the outdoor space together with the

that thé @atdoonifiltef REM4) cp beadian thryugtb yhealakebnabpdning (161), outside the
switchingly running the first operation and the

casing $H)onThizphérafor® makels tpopslle it6 i@proxe ey mahtdinabilie of the outdoor
outdoor filter (124) can be automatically renoved .

filter (124¢refrom thereby preventing the outdoor filter (124)
frombeing clogged with dust. This therefore inhibits

[0074]t he Aicsmxding tptiestsventy-fins sspect dfltke prebahn divehtib, elurigd Zde) first and
In addition, it beconmes possible to reduce the

secondfoperitions; \dusf paré¢ibatgppedtin drdouddortidea(I24) ate bloen away by room
outdoor filter (124). [0075] According to the

air (RA)vwedt theseahmnpartislpeate difchhiped po deemitdoorspade petharywith the room
alternately switchingly running the first operation

air (RAQd Chsequeentpdby pdteatatedy ,switebingha rarinihge shea dinstr opegatiom and the
the outdoor filter (124) are renoved therefrom by

secondr gpematming d(iRAartitlbe pdlieyingethi thg dutdqoo SHiebl(#24)ocan béiabiomatically
the outdoor filter (124) from being clogged wth dust.

removedrtherlefront, Heretygneventdng the guaddor diltes (§24 front being tloggedowith dust.
air (RA) are trapped by the indoor filter (123b).

This thaceforedinhipity the dsstin peestire less iprtbs @ntdoon filtee (¥249m B addition, it
(RA) are inhibited fromadhering to the first and

becomesepessible trergduex theafigmiency 61 refdademend ad maiwewamdt 9d the outdoor
the twenty-third aspect of the present invention, the

filter ({24Yoor filter (123b) is provided in addition to the
provi sion of the outdoor filter (124), whereby dust

[0075] par t Acterdingrtesthe tweniysexsmd zspect RA)the presémiHnkentiod, by @lfernately

. ~adhering to the heat exchangers (61, 62). 20 £0077]_

switchinglygnaning theofinsheperationtapd thasecondeprsationp flust partisfes adhgring to the
invention, the indoor filter'

outdoor filter (124) are removed therefrom by room air (RA), thereby making it possible to

inhibit the outdoor filter (124) from being clogged with dust. On the other hand, dust
particles present in the room air (RA) are trapped by the indoor filter (123b). Accordingly,
dust particles present in the room air (RA) are inhibited from adhering to the first and second
heat exchangers (61, 62).

[0076] According to the twenty-third aspect of the present invention, the indoor filter
(123b}) is provided in addition to the provision of the outdoor filter (124), whereby dust

particles present in room air (RA) are inhibited from adhering to the heat exchangers (61, 62).



(123b) is disposed at the suction opening (163) which

faces towards the indoor space. Consequently, the

i ndoor filter (123b) can be gpsily renoved fromthe

side of the indoor space. Accordingly, it becones

possi bl e to acconplish inprovenent in workability of .
[0077]t he Aceqidageisetht taedy-fairtit #spectad thé prelsentiimctntion,f the imsfoor filter

(123b). BRI EF DESCRI PTI ON OF THE DRAW NGS [0078]
(123b)Fisgdispostd it the prectiqeopening (163y which faves thiwapds dhet irgloor space.

system according to a first enbodinment of the present
Consedqueventthoindoé Hltsr€123b) campe easidy rahowiddme thexids) of th¢ Byloor space.

and 2(C), is a schematic constructional diagram of
Accordihglyhumbdiomes qussible sy stceomplisht Himpfivestent iboworkahility of the

wherein Figure 2(A) is a view taken in the direction
replac@fienaafidmainenined offthg indec2fiiB)r,(18Bkjure 2(B) is a top

plan view of the humdity control system and Figure
BRIERDESCRIPTTONOR EHEDRAWINGSi rection of arrows Y-Y of

Figure 2(B); Figure 3, conprised of Figures 3(A) and
[0078]3(B), is a piping systemdi agramof a refrigerant

circuit of the first enbodi nent, wherein Figure 3(A)

i Figurdilagy amperdpectivestiowsofaa hutradity iconteolfsystem according to a first

refrigeration cycle operation and Figure 3(B) is a
embodithag rodithevgreseht slvemt®ona state in a second refrigeration

cycle operation; Figure 4, conprised of Figures 4(A), .

A(Fyyre 2ndorhpfiyed oBFigumes REARI2(B),candst(Chcisi 2osrhkmati¢ agpstimetional

of the humdity control systemshow ng the flow of air
diagrainnofathe i ustidiop eputtrdloaystefn ¢fhie firshembelimentatvhsreimddgure 2(A) is a

wherein Figure 4(A) is a view taken in the direction i
view talfenan rthewdirg6tdnaff arfoingX-X af Bigure2@)r Bigares(B) ds a tepplan view of

plan view of the humdity control system and Figure
the humidily dostrobsysteswandKigurd 2(Q)hiea diemciakemin the diseqtionl yrrgws Y-Y of

of Figure 4(B); Figure 5, conprised of Figures 5(A),
Figure2(B);, and 5(C), is a schematic constructional diagram

of the humdity control systemshowi ng the flow of air

i Figure ek orsenmoised afi iguies 3(Ak andi 3B igi 4 piping systerpgliagram of a

_ Wherein Figure 5(A{mi_s a view taken in the direction

refrigepnt girewiivef gwﬁnsf embpdiment, Bheyein Figyae 3(A)(isp diagram; which shows a

_plan view of the humdity control _system and Figure
state ir5 g @ystirsfriggrafiion wyelgloppratian @%Ftﬂurfé%@% dhadraggam mcth?ws a state
) of Fi fgryre 5(B); 21 Figure 6, conprised of Figures
in a segyna)refrggemtiongyele@pelation;s a schematic constructi onal

Figure 4, comprised of Figures 4(A), 4(B), and 4(C), is a schematic constructional
diagram of the humidity control system showing the flow of air in a first operation of the
dehumidification mode, wherein Figure 4(A) is a view taken in the direction of arrows X-X of
Figure 4(B), Figure 4(B) is a top plan view of the humidity control system, and Figurg 4(C)is
a view taken in the direction of arrows Y-Y of Figure 4(B);

Figure 5, comprised of Figures 5(A), 5(B), and 5(C), is a schematic constructional
diagram of the humidity control system showing the flow of air in a second operation of the
dehumidification mode, wherein Figure 5(A) is a view taken in the direction of arrows X-X of
Figure 5(B), Figure 5(B) is a top plan view of the humidity control system, and Figure 5(C) is

a view taken in the direction of arrows Y-Y of Figure 5(B);



di agram of the humdity control system show ng the
flow of air in a first operation of the
hum di fication node, wherei mpfigure 6(A) is a view
taken in the direction of arrows X-X of Figure 6(B),
Figure 6(B) is a top plan view of the humdity control
s Figuesrs, eomiprised wf FiH06) 6(A), 66B)y redv6(@k dnaischanmgic constructional
direction of arrows Y-Y of Figure 6(B); Figure 7,
diagram wfpthé demidify dentrol eysténi AhowingBhe flamdof7 ¢i€)in ai Brstoperation of the
schematic constructional diagramof the humdity
humidifieationahodsy stherais Biguire §(A)hie afviewtadendn the direction ofadows X-X of
operation of the humdification node, wherein Figure o
Figure 6(B)) Figara6B) éva topkdan viewtdfehedhureidity oontod] sasteronendEigursf6(C) is
Figure 7(B), Figure 7(B) is a top plan view of the
a view haken i thy divectionodf asnpsus&iRY ofFigure GB)e 7(C) is a view
taken in the direction of arrows Y -Y of Figure 7(B);
FiFggire 78compisedi f iges FANITER), 80d)7(CB (18R, schemiati( @pstructional
is a schematic constructional diagramof a humdity
diagram e thcohusidity eontodl systenr sharimntbofilavhef &ir s e sesrnddiparstion of the
wherein Figure 8(A) is a viewtaken in the direction
humidifitataom made, Xvh¥éraif. Figuye 76A)8is B) viewitghendn diaylirgction of @prows X-X of
plan view of the humdity control system and Figure ]
Figure 8(K)) Fignre7(H)dsa topkgean viewt dfehahumeidity sontod! systemoenrd Nigyre 7(C) is
of Figure 8(B); Figure 9, conprised of Figures 9(A),
a view §{kB) in thedlire¢tin ofiasroavsSéNenfdigure @dhst r uct i onal  di agram
of a humdity control system according to a second )
efipue 8enemprisetd Figaree B(A), 8Bk and &(C).vib @rsshematiqgeanstructional
9(A) is a viewtaken in the direction of arrows X-X of )
diagrarfriof arhentdiB) contfeil gystem of B)vatistien efothe firsin vi evgmpodiment, wherein
hum dity control system and Figure 9(C) is a view .
Figure 86Aeis 2 viiew taken i the diteetionodf amomswsXofFigpre§(B) Féguye BYB) 1s a top
Figure 10, conprised of Figures 10(A), 10(B), and . |
plan vig@(af)the hemiglity contrel systens @mg Figvee BEPAP agiiewtaken én the direction of
hum dity control systemaccording to a third
arrows S odiFigyme 8@8); t he present invention, wherein Figure
10(A) is a viewtaken in the direction of arrows X-X
offigure Queempiiyer)of Figergs Q(AD (98B)iand H(Cdpis B schemalig cgstructional
) the humdity control system, and Fi gur 10(0) is a
diagrargj efiya thakadity gontrd ¥steat eeording tara sveene-ombedimeny, pfethe present

) 10(B); Figure 11, conprised of Figures 11(A), (B).,
inventignawhereig)Figurs 96AksHeviawitekendp fag difRetipn ﬁﬁﬁn‘a‘i"%&%r?? i’fguée 2(B),
) hum dity control system according to a fgurth < o view tak
Figure @Boigiartemplapvievhaf the humidity sanirehtystsn. apf E1gira 2¢6)ds pyiew taken

. 11(A) is a viewtaken in the direction of arrows X-X
in the direction ofqrgawseY-Y1¢iHjigunei%Bie 11(B) is a top plan view
of . the humdity control system and Figure . .

Figure 10, comp%/ised of Figureys IOEA), 10(B). gand 10(C), is a schematic
constructional diagram of a humidity control system according to a third embodiment of the
present invention, wherein Figure 10(A) is a view taken in the direction of arrows X-X of
Figure 10(B), Figure 10(B) is a top plan view of the humidity control system, and Figure
10(C) is a view taken in the direction of arrows Y-Y of Figure 10(B);

Figure 11, comprised of Figures 11(A), 11(B), and 11(C), is a schematic

constructional diagram of a humidity control system according to a fourth embodiment of the

present invention, wherein Figure 11(A) is a view taken in the direction of arrows X-X of




11(C) is a view taken in the direction of arrows Y -Y
of Figure 11(B); Figure 12, conprised of Figures
12(A), 12(B), and 12(C, is %2 schemati c
constructional diagramof a fumdity control system
. according to a fifth enbodi nent of the present
Figurej J¢BhtHigyre MR} it tan planeviaw (of)the dumidityeoentzok eystem, wid Figure
direction of arrows X-X of Figure 12(B), Figure 12(B)
11(C) js& vew fkep imthe\ditsofias ofiamews oY difFjgusot(B))  system and
FH%ure 12(C) is a viewtaken in the direction of
arigig 32,y comprsegurod Hizpms; 12(A0ur B(BR, avdni2(Deds of schematic
Fi gures 13(A), 13(B), 13(C, and 13(D), is a schematic
constryctinnal diggramrngla nmigitseraolsysigm ahicoxdingio 2 Gifthsopstodiment of the
according to a_sixth enbodi nent of the resent
present HiyeRqng whegive Féguse RRGAN s a1 3iew) taken in thepdirection of emows X-X of
) the hum dity control system Figure 13(B) is a view
Figure J2(Bhd'igweiidéBbis 2 ftep planiview \of dbn hnwidityyerntel wystem, and Figure
.. viewed fromthe left hand side, Figure 13(C) is a .
12(C) piaiiew faken an hshirgetiop oftamews Y dif Fjgwo h2@)  syst em when
viewed fromthe right hand side, and Figure 13(D) is
a Fegwse 435 eempaspdyplefigneasel3(A).ohyB). h(Ch MdA3(IH, gureschematic
13éA); Figure 14, conprised of Figures 14(A), 14(B),
construgtignal giagramof ahugrfityraenteo! sygemtaceerdingriala sixthgmhedohent of the
the hum dity control system showing the flow of air in
presentyinpertion, Whskintigyre 13649 s arforipdam dewafaie hymaditsoponsiodsystem,
Fi vi6¥Lof the humdity control system Figure 14(B) is
1gure 13(B)d§a stew picthe insidecofdhe hwmidity epatrelysystems whan Wowed:from the left

when. vi e fromthe |eft hand side, and Figure 14(C)
hand sﬂg, ]glgvli‘eel\%?g? i} ¥iephef the inside ofcthp bemadity consiel Fystens ydhea iewed
whe ieywed fromthe right hand side; Figure 15,
from the, tﬁ?@ﬁlﬂes Flil(gﬁwélée !L%(Pi)l? amﬂs)ssfctmde?@;qn #leng, line D-D of
Fi ig& matic constructional diagramof the humdity
1gure rol systemshowing the flow of air in a first
wher ei n IS a Cross section

G RN TG NS T —
conseih S B B St S5 o s s
opersi b 855 T Ll S S P LS, i
14) 8B R By BT Sy SO Sbb T B e
sde, ard, PR LR i, kAT DRcinsigh o e Rifhidly cpokahiothm when viewed
rom RAERY 2,22, 100, L5, S e Lt of

h?&glre 15, comprised of Figures 15(A), 15(B), and 15(C), is a schematic
constructional diagram of the humidity control system showing the flow of air in a first
operation, wherein Figure 15(A) is a cross section view of the humidity control system when
viewed from the left hand side, Figure 15(B) is a cross section view taken along line B-B of
Figure 15(A), and Figure 15(C) is a cross section view taken along line C-C of Figure 15(A);

Figure 16, comprised of Figures 16(A), 16(B), and 16(C), is a schematic

constructional diagram of the humidity control system showing the flow of air in a second

operation, wherein Figure 16(A) is a top plan view of the humidity control system, Figure




side, and Figure 16(C) is a view of the inside of the
hum dity control system when viewed fromthe right
hand side; Figure 17, corrprirgfd of Figures 17(A),
17(B), and 17(C), is a sche ic constructional
di agram of the humdity control system show ng the

16(B) fslaoviewfofahe iniside af slechudidit poniadli systemminbereviewtd Gronethe left hand
17(A) is a cross section view of the humdity control

side, and Figuife WD) is \ai wiewe cbffthe® insideeofl thé huhddicy ssrtie] sfstgurvhen viewed
17(B) is a cross section view taken along |ine B-B of

from tHei right Badd’{idd;, and Figure 17(C) is a cross section view
taken along line CC of Figure 17(A); Figure 18,
c Giguré SET obmptigndr @ E{nss, 1180B)17(BR( @hd HN((),18¢ D) , schematic
Is a schematic constructional diagramof a humdity

constredohal diagmat efnthahamidityncortm] aydtemn showarg theiftow of airlie a second
sixth enbodi ment, wherein Figure 18(A) is a top plan

operatigh,ewheréintHigure T Al) isya @osit seotiorsyistvesfithé-hgmidity cb8(rél) sysem when
a view of the inside of the humdity control system

viewednien thé dafiehhrddrside, Figuré @7{B)HandrossisdeionFrigw takeh&ddg lire B-B of
a view of the inside of the humdity control system

Figure WigX), andgdrel Q) istahaross sghtiorhad taliede]orgritheFE-Gurfdigure 17(A);
18(D) is a cross section view taken along |ine D D of
FiFjgure 181 80wprisdd glifiputd 18(A3, 18(B)pl8(C)y iandv18(D}, e a schematic
hum dity control systemof the first variation of the .

constrigitinhdl déagparm iofariunsditycordrod sfstér accdrding toatfirgpariatioroef the sixth
in the humdity control system and Figure 20 is a

embodsundrewhéreindtigareri8¢A) sruatop gilagyiewm af fthehiidityicoytralaystem), Figure
system according to a second variation of the sixth

18(B) mrbadivnethe inRiE ERANCEIIJMERALEO] SysEHEVDRAVIENSS frop0thedgft hand
10: humdity control system 11: casing 12: first

side, Fignre 1 8(C)gk atwievt 8f thecinside of ghechurhidjy apnirglfsystesi when viewed from
|ateral plate) 17: first space 18: second space 21:

the rigbhtuhaniddédeamnd Frguet 18@E0ris agrasd se@pn viewitakenzilong lineglp-D of Figure
openi ng

18(A);

Figure 19 is a top plan view of the humidity control system of the first variation of
the sixth embodiment showing a filter take-out operation in the humidity control system; and
Figure 20 is a schematic constructional diagram of a humidity control system
according to a second variation of the sixth embodiment.
REFERENCE NUMERALS IN THE DRAWINGS
[0079]
10: humidity control system
11: casing
12: first lateral plate
13: second lateral plate (fan side lateral plate)
17: first space
18: second space

21: outside air inlet opening




23: exhaust air outlet opening (air exhausting
opening) 24:. supply air outlet opening (air supplying
openi ng) 25: air supplying %@n 26: air exhausting fan
inl et opening 41: first heat exchange chanber
) iﬂl .St passa eway) 42: second heat exchange chanber
22-“182 O BB%IE eway) 43: first inflow path 44: first
out fl.ow pa .45; . second inflqw.path 46: second
23: ex‘&%qlbwt%épﬂen%(mrreé FUBESREUEPr cuit 61 1irst heat
exchan econd, heat exchanger 63: conpressor
24: su;g) gﬁet\ﬁé’ﬁmﬁ& Q}QS‘{PPQ%%%n“fBgchani sm 65: notor
er ate expansi on val ve (expansi on nechani sm 123b:
25:a1r§ PRIXEESME- il ter (indoor filter) 124: outdoor filter
Eﬁ FOR CARRYI NG OUT THE | NVENTI ON [ 0080]
26: aingxhallsHng {4  preferred enbodi ments of the present
i nvention are described with reference to the draw ng
27:‘n1F'i‘§19P’é’§. It should be noted, however, that the

) | ow odi nts are essentially preferable
41'“‘%3‘5 ]gg'%ﬁ g‘o ﬁb?a%%%%wﬁo I imt the present

) ntio |tsa licati ts range of
42: Se%? éiF%Ia?f‘F ge e?%%?erﬁseeﬁf FASAFES @Y}rHE | NVENTI ON [ 0081]
43: i %tﬁl low ng, a first enbodi nent of the present
: 1r§t ch‘YP is described in detail with reference to

44'ﬁthe ra gs. 25 [0082] As shown in Figures 1 and 2,
- rgtout V%B t enbodi ment provides a hunmidity

45: second inflow path

46: second outflow path

60: refrigerant circuit

61: first heat exchanger

62: second heat exchanger

63: compressor

64: four-way valve (reversal mechanism)

65: motor operated expansion valve (expansion mechanism)

123b: second pre-filter (indoor filter)

124: outdoor filter

BEST MODE FOR CARRYING OUT THE INVENTION

[0080] Hereinafter, preferred embodiments of the present invention are described with
reference to the drawing figures. It should be noted, however, that the following
embodiments are essentially preferable examples which are not meant to limit the presen:c
invention, its application, or its range of application.

FIRST EMBODIMENT OF THE INVENTION

[0081] In the following, a first embodiment of the present invention is described in

detail with reference to the drawings.



control system (10) for roomair
dehum dification/humdification. The humdity control
system (10) includes a box- s§§ped casing (11) and is
hori zontally laid out in, for exanple, an under-roof
space. Referring to Flgure 2, Figure 2(B) is atop

[0082]ol an As shewrFiig digre( I:)anldslathedpra@nawnﬁogdmmﬁ:m\fldm humidity
the direction of arrow Y, and Figure 2(A) is a diagram

controhsystérewd @) forf ramm tahredeliumsdificativnftumsidifisation. 1The humidity control
addition, the positional ternms "right" and "left" used

systeri €10 h&ludfe.lalbomsh@ede:asjn’g 1)) and pseleorizoneBp daid oveiny for exhmple, an
right-hand side" and "the Ieft-hand side" in Figure

under-gof Bpaper e Reférsing tp Eigswe 2t Figare/2@BY isfa topeplimumiesh, Fygure 2(C) is a
control system (10), as viewed from the upper right

diagramaasdvisiveld fiwin Ewgdxreetlan of @088] Y,Tdnel Eigeien2fA)1id p diagram as viewed
accommodat es therei n conponents such as a refrigerant

from the dicesition of 60w Xhelnradflitiogethapositional térms("6ight ' iagd dleft” used in the
closed circuit which is provided with a first heat

followamgc Sasngption( 6y, @spetvely Mbatigbtikdndngjde” @b the deft-hand side” in
conpressor (63), a four-way valve (64) as a reversal

Figurerfe c fFagirs his aperspective sievopfghe henidityrangolaysteal (10), @6 Sjewed from
as an expansi on nmechanism The refrigerant circuit

the upp@@ight baridi dideeef Higurei2t h refrigerant. In the refrigerant
circuit (60), a vapor conpression refrigeration cycle '

[0083) s pdiemasieg (bl acesrsmeiitee therain gbmppusmtsosuchiae af efrigegant circuit
refrigerant. Details about the refrigerant circuit

(60). (B6) rafiigdraiecivhiug c(60) éd al dosed. cifcoigwhichhgs gmevided with a first heat
Figure 2, the casing (11) is shaped like a flattened

exchartgex (64 & becoad heasierobanger R2), aseppapressantid)a Emeavayrishie (64) as a
above. The casing (11) has a left hand lateral plate,

reversal mechanismanet # atokraipersitest expansion rve (6 @6 an epasion medhanism.
a rear |lateral plate. The left hand |ateral  plate is

The refiagerant ¢iycuit (60) éx filled apawith refrigerant) Inthe refrigerant, a%nt (60), a

| ateral plate is forned by a second |ateral plate
vapor compression refiigertion qyslecisaperformed. bweﬁw&wﬂﬂ&%@hpf the filled
plate is formed by a third | ateral ate (14 The

refrigepasdy  Pgteids apoup thgtrelriggranpeingtt (60) wilf 'emqilﬁwssealtlé Bl plate
(15). Note that Figure 1 omts diagranmati
[0084) epr eseshoxem BnEigare; %ethg casing (Bnds sbinedriies @Pﬁ?ﬂe& bpxewhich is
(13, 15) and t he to(f) pl ate. [0Q085]. An out3|i1|
appm&lmpf@iy wélfﬁ n(vgq\ye omgbEa | FhecRaing (H3hay f‘é’?la‘f}nd lateral plate,
te (12) t he ft hand | r | at
a rlghtc%?éﬂflﬂate{aif a}ea al\fs?ré lgtﬁ@épf 1% é‘l‘laf re%a‘é 5f§ﬂ%$ e f;bf“r 6@61 lateral
(21 | ocat ed at an.u or
plate ig E?émFﬁi Pue rattleﬁe%ﬂl Pb{ea@%) -( 1Ehe Tight Sﬁ%&{ lgrfaaj Jﬁe tSHJ@ ?fﬁ'?)f fsecond
lateraltpﬁaég E:lg"ls)naﬁ@ f(m_@;@l lSa)tqrig]ll ;gg& t'ﬁ‘g;frge alie fgl al %rd lateral
plate ( 5)2) ﬂ‘%ﬁéé%é‘ﬁ@i p]%lFeil% qfné)pr FOHg.F jzgerg S]%tel (?g) %otg lth%tt T’igure 1
omits diagrammatic representation of the second and fourth lateral plates (13, 15) and the top
plate.
[0085] An outside air inlet opening (21) is formed in the first lateral plate (12) (i.e., the
left hand lateral plate of the casing (11)). More specifically, the outside air inlet opening
(21) is located at an upper side portion of the first lateral plate (12} on the side of the fourth

lateral plate (15) (i.c., the rear lateral plate of the casing (11)). In addition, an inside air inlet



inlet opening (22) is located at an upper side portion
of the first lateral plate (12) on the side of the
third lateral plate (14) U(§$ the front | ateral
plate of the casing (11)) the other hand, an
exhaust air outlet opening (23) is fornmed in t he
opening ¢22)nig adlset formed i theetl (s‘gi;i}ergh plate (lghe Mpseggpecifigaliy. the inside air
lateral plate of the casing (11)). Mre specifical
inlet openéngeAnissiocaied atoan wrper side poripn qizbg first laterebplate (1A) t)lh the side
second | ateral plate (13) on the side of the fourth
of the thirdelataralplated1)16)., the froatiditeraloplateaofstip ﬁayn&(ll)}a utPrhe other
opening (24) is also forned in the second |atera
hand, g5 @tl@u:(tlasr) outlavspening d23)f is fermned int the sseqnd lptezal rplfﬁgt(l%\t(l e., the
opening (24) is located in the second |ateral plate
right hgdRdpteralgate o thei apsingf(1Dhe Mate sheridicallialthepexhanst (a1r49utlet opening
0086] As indicated by chain doubl e-dashed Iin
(23) is foqgtadein the moo@uﬂmréleplater(l%wethem of thg igurthslafem |péﬁt9 (15) In
connected to the outside air_ inlet opening (21) of
additioj psupplsitair gitlel epeaingl @) jin alsp Hermeds i ghe( seepnd \k‘ﬁmab Pb@te (13).
roomair inlet duct (72) is fluidly connected to
More sppeifieailyathe supplytair @plehpprying(2f) isrloeaied i the seqond é&tgqal plate (13).
plate (12) in the casing (11). On the other hand, an
on the @S@haﬁﬁl@ thigd lateseitnlate (Mdct (73) is fluidly connect ed to
exhaust air outlet opening (23)_of the second
[0086]| at elAéllnililc%FF@ bylcg)m qiquired@b@cg ke @ Figureyh meoatsgi@mﬂ iplet duct
air outlet duct is fluidly connected t
(71) ISMWoamrctqsluﬁq the 05@5&% qaargm{em;)e@ﬂg {#e %féb‘bﬁﬁst |1%¥f=r@l plate (12) in
te (13) in the casin g In_the ¥
the casa@s (:lrlb,bwhl %Bd@@m gin éﬂfrtnfg4 &729fis fhidly égmr@ e(dltj?) the dnside air inlet
communi cation with the inside a

in luid nd
Openlné lﬁ%%)u Qféh%\ﬁr&t H@eﬁabekﬁe (13 grthe gasiag - | Anphe athsr Qanda an exhaust
artition plate is.so npunted as.to
air outleh dvﬁﬁiﬂ wsﬂwélyﬁonpﬁrée gs?hﬁfgexb&%} alrméle'r ppeging, 5 @ of i%&ﬁqsecond
is |ocated, pnearer .to, th

lateral eiazﬁ (5135 iathe cRSiRE (W VNS 2 SVREAY 2 Ofleh Tt ( % @aﬁ%meﬂed to
iy RGN S EDUTAE TS
b e
BT 1) 90 e e
o e R B R e 0
o 10 e R AR e L
plate (13} £ e RO ey & e sinasha) oy 1 i RIS ah tbmal space
(16) whEh 3 xeRaBy B aelifn S S AR A ifighe'8 whieh
the forfitr 3n B righ€ hand side of the first partition plate (31) becomes a first space (17) and
of which the latter on the left hand side of the first partition plate (31) becomes a second space
(18).

[0088] A seventh partition plate (37) is mounted such that it stands in the inside of the

first space (17) of the casing (11). The seventh partition plate (37} is located on the side of

the third lateral plate (14). The first space (17) is divided by the seventh partition plate (37)




seventh partition plate (37), one on the side of the
third lateral plate (14) houses therein an air
supplying fan (25) and the qéﬁer on the side of the
fourth lateral plate (15) houses therein an air
. exhausting fan (26). The air supplying fan &?5) and X
into tworportipns. eXMdbs twamgoftans @2 6 reslteofedivisionfafrthe firghyspace (17) by the
mul ti-blade fan which draws in air froma |ateral side
seventlp partitibm platea@i7Th ot o thosidapbithe thiehlatheali plase §14)thousesgherein an air
forward direction. [0089] The conpressor (63) of the
supplyingffan §2)aand the otber on (ieOide of e spotheldtens] pldte (EY)dwusds therein an
the fourth lateral plate (15) of the first space (17)
air exhgustingtfam (2@ he Thonipseprdping (88§25) end tredaii ertedstingefand26) are each
the air supplying fan (25) and the air exhausting fan
formed( 1963 multiblade ifan which dsaws inwér from edaterah side gfi p darnt castrigethereof and
not or operat ed expansi on valve (65) and the four-way
then dejizersat in@ufprwardidirectianef ri gerant circuit (60) are al so
di sposed in the first space (17) on the side of the
[0089]f our The cempreagor (§}atfahg tefigermirainouit ¢@Hds dishesedion the side of the
exhausting fan (26) is fluidly connected to the )
fourth {at¢raluplatea(lf) obthel st spreni(HD suRl3 that The cermpresop (63)i is gandwiched
fan (25) is fluidly connected to the supply air outlet
betwees gheviin quivipg Tr0BSDandba pireahisting ds@6bn dheddition aplustrated
. . of the casing (11) are a second partition plate (3%),.
in Figye tlhithel myder pperafad sxpansion3gilye éﬁé andsthrtfaupweay ivalven(64) in the
. plate (36). The second partition plate (32) is
refrigersptipiraaet (60k#retalratdisnosed inrfhie fiegh spase (E7)cha tbe sidpef thei fourth lateral
| ateral plate (14) and the third partition plate (33) )
plate (19. nburthesmosy dhe aligrhausting 10660 is 5;4@135 Feraeefed ity ghe exhaust air
fourth lateral plate (15). And the second space (18),
outlet gpenig 2k d, Therpit suppbiing i @A) sribidlyrenpecigs torthe speply ‘air outlet
. rear side, by the second and third partition plates
opening €4). 33) into three spaces. The sixth partition plate
(36) _is nounted in a space sandw ched between the .
[0090] s e c o WEPuBisdtin tho seoprdisrace $18) of ke easing i} arepusecrnd patition plate
pLate@S33)- The_sixth partition plate (36) is nounted
(32), ajthird partitied piate EHcand a pyxthspartitemplats 36).s+ cond partition plate
ative to the ho

@) isgrowie sl gpiands onghe sg@%t%?tfﬁ%%vlmég%{: el 4y 04 the thind
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stands centrally relative to the horizontal width direction of the second space (18).

[0091] The space defined between the second partition plate (32) and the third partition
plate (33) is divided by the sixth partition plate (36) into right and left hand spaces of which
the former on the right hand side of the sixth partition plate (36) constitutes a first heat
exchange chamber (41) in which is disposed the first heat exchanger (61) and of which the

latter on the left hand side of the sixth partition plate (36) constitutes a second heat exchange




[0092] An opening (31a) for piping arrangenent, for
establishing fluid comuni cation between the first
heat exchange chanmber (41) a g the first space (17),
is formed in a |ongitudinal central upper side
portion of the first partition plate In
Chanﬂ?&tl ¢42) imwhichns disprsad thy S@@B’d)heﬁkﬁxcbmehéﬂhr rangenent is
formed also in a longitudinally central E per side
[0092hor t i/smopdningh@1e) fartpipiag rirengemeant,foe eqtagishingdbad comaninication
of the heat exchangers (61, 62) is forned, in whole, _
betweemths firsthhieek exehaage phamber (41) candhthgefirsTispade €150, iefarmed in a
exchanger (61) is so disposed as to traverse )
longitydimallyoernial yppesr séss pettion dfj the tfitie partitine date d3 Dhadb eddition, an
(41). Likew se, the second heat exchanger (62) is so
openingj @68k &t pipingtasrangement e forored zdset il # yongimdinally isentral upper side
second_heat exchange chanber (42). Details about the
portion pf the sithipgytitiomplatedd6). exchangers (61, 62) will be
di scussed |ater. [0094] A fifth partition plate één)
[0093] s ndiseh eftherheat sishangent (61he2)de fumedsipawkole, iato a thigk, flt plate-
defined between the third partition plate (33) and the
like shppg,r t The Grstlreat exshanger (@13)13 & disprsed as tonigaversediprizautally across the
fifth partition plate ( IS so nmounted as to
first heat gyehange ghamber (él)heulgkﬂvwes ¢heceegondyheat gyehanger (R) ishw disposed
space_of the second space (18), in other words the
as to teanerse herizarlysaceens dhﬂsw@@d heat gxchangeirhamhea (42). t Rstails about the
flftlFFartltlon pl at e 2 into upper and | ower spaces
first aJdeSééO hyat exchangeys (61062)wiilds dissussedlatelr overlying t he
artition plate (35) constitutes a first_inflo
[0094]p at h P(E pagitigngrato 3D s meunted ina Snmaf the srgond, épame 1(18) that is
artition plate (35) constitutes a first outflaow. p
deﬁne‘g bgtween the,ghird pashition plate (333 ang the &Hﬂbalﬁwra(l pgte i(55) Qf the casing
fluid conmunication with the qQutside air inlet
(1) Jherfifdy passitipn plgte (35) i g0 mauated stte |Wﬁ§ﬁﬁﬁ0§maﬁeag§tmﬁe central
flyi.d conmupi cation, via a second fan side
portion, ghtheripask Pothe seeandrpacer@B).on ather weords the;spaps of fie second space

d h f h {
8 isiReea b5 e B p%r%ﬁo%b{@meéa?ﬁéiaﬂ%r@%@ A aribieS (B 2A)

of whiglb gheefogrpgr? q]uvrgétrlggnggg Ig%rb 10(1]@?& i#)gtu'slo?xgiggé? %%gat inﬂow path (43)
and ofFvgl%'gf ﬁ}% ltah}(-e 33%:(1:-]8(1 ng r | t |2 té& ﬁ@te(égfzzonapﬁtgﬁe}sgﬁﬁsh out'(tjlow path
. Jagey §”ﬂ% i e e B lsrssﬁiw‘? ﬁgﬁfrfu?lwéﬁé‘%iv@é e outside air
inlet o{:%ngﬁgilg hﬂ%ﬁ@eﬁrgstlg tﬂpg/ ?Ag{; ds By S t he \uf ﬁatlon fwa a second
fan sidBRtyruiniiefy Sogung e bR SR G f‘o'ﬁ?a;@? ?’%ﬁﬁaiﬁweanf SifFpine fon
@0 R Pl Bl i B e Tt L 852, Ferond ot ow

[0095]]c our td1n %r(t) er ﬁ)and a fourth partition plate (34) is mounted in a space of the
second space (18) that is defined between the second partition plate (32) and the third lateral
plate (14) of the casing (11). The fourth partition plate (34) is so mounted as to traverse
across a heightwise central portion of the space of the second space (18), in other words the
space of the second space (18) is divided by the fourth partition plate (34) into upper and

lower spaces (see Figure 2(C)), of which the former overlying the fourth partition plate (34)




plate (34) constitutes a second outflow path (46). In
addition, the second inflow path (45) is in fluid
comuni cation with the insidﬁgair inlet opening (22),
whil e the second outfl ow pat (46) is in fluid
communi cation, via a first fan side communication .
constityles wgor(wglﬁom path d43)i angrof yhiek ithq lotterdedyingithe dowrth partition
the air supplying fan (25), with the supply air outlet
plate (YDmFJuiEs 4 ieCondoOBBI™ REbAHF). ndn eedifippuhe sézond inflosupath (45) s
openi ngs (51, 52, 53, 54) are provided in the third
in fluigh semppnisation #ith the Fsidepieinistiopeniop &2 ghils the secondrevtilow path
in an upper right hand_ portion of the- third partition
(46) lspmaﬁhéd (ceglynunwaa@nsvmlauﬁr@t Eorhdmrenmupisatin opasing (78) of the first
ortion of the first heat exchange chanber $41) )
Partltlcm Rlatat@d 288 theeait ppplying fan{@3) vathahasupely {i6ayticnpening (24).
first inflow (43). The second opening (52),
[0096]f or n@@fqrﬁn&w E‘BB@@(IM# uhepeaings (51,2, 53, 4 are provided in the third
partition te (33), allows fluid conmunication
partltxqsiepl\ﬁkeeﬁw i he l}ﬁ)ﬁfslt oneing {HB, Samsddnhsaepnsk cighh jand pomon of the’
nber si tuat ed above the second heat exchan
third p@gg)onap;atet@ > fallows flyid |cgmnp@4qqt1gm@pnveermbe ppitiog of t e ﬁrst heat
openi n 53 formed in a_l ower right hand portion of
exchangg &hﬁrng?ro(%ﬁwmaﬁdowow aheeﬁl(sghsat exa}amgws(ﬁﬂ) gidythe first inflow path
nmuni cati on between the portion of the first heat
(43). g‘ﬁ’éﬁ&?@’é‘ AIRHAENS2), Aoymeds iy amppRer el dand pertipn ofithe ghird partition

changer_(61) and the first outflow path (44). The
plate (3), @?IHWS&BE i RRUHYation drefween thezpqrtigi of (o4 tsewaﬁdwat exchange
chamfi (ol Sttt ore DU GEEH<PARESB AR B be TrFRdevoRith (43).
e 5 S AR RS0 TS ohd e o
aﬂowsg%g é&%ﬁ%ﬁg BB TR oT %ﬁm&%égkw?%@% Chamber (41)
sute e 82, 55 et B8 b ey 2o PHEL four
openis T4 SR IFo Kt eﬁgs@%@% SSRGS S i
comm G Gk 513U Akl B S e
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the secehé‘gﬁn‘t%g e3B! gg{dcgc;{”%mxﬂgwé%mnc pet V\ﬁ'n(e mFon of the first

heat efc'hﬁﬁ' %@?;Nl gl"?thatel(dzgl;ovge 1r§th e% d{ﬁle 12) é@ﬁ d S‘ne second
inflow ggt%)(tl%)f T‘F}?% )Jtﬁ]o er}lga%mgs% 3@ (P 1% LR)%E:II feﬁrh éportlon of the second

ecaon PR
partition plate (32), allows fluid communication between the portion of the second heat

exchange chamber (42) situated above the second heat exchanger (62) and the second inflow
path (45). The seventh opening (57), formed in a lower right hand portion of the second
partition plate (32), allows fluid communication between the portion of the first heat exchange

chamber (41) situated under the first heat exchanger (61) and the second outflow path (46).
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allows fluid communi cati on between the portion of the
second heat exchange chanber (42) situated under the
second heat exchanger (62) the second outfl ow path
(46) [0098] Each of the openings (51, 52, 53, 54) of
third partition plate (33) is provided wt

The elﬁ@é@@@@lngﬁp Dplerasd wy zlovexig Q@QrPﬁétion(Qfdbe g%@%yamtmn plate (32),
Li kewi se, each of the openings (1 56, 57,

allows fiiad somamiceipn .b@twnﬁheap@m@eaf he Sfffpe@ ba@oe&ﬁhmee@hamber (42)
respective openabl e/ cl osabl e t shown (4) Each

Sltuateép@ﬁ"?fﬁbe gagend heat exgmnger (63 ‘%‘Eléﬁh%&c@’é‘i P PXVR@W 6h |ts
state between the open state and the cl osed state

[0098]; he &@éhpﬁgmpsgma@( 812 o) ok the tardiarytipm plete (33) 2 Pprovided

danper. Thiis makes it possible to change the

with a gespestiveppeRable/elgsablodamper (R shejsn)e aélkf‘g"lﬁel fﬁcho@&%amwgs (35,
on the circulation direction of refrigerant_ in th

56, 57y &8) ‘Pfgté? serond ipagtition Rlgey32)[ip @ygqldqflew%h @.fﬁﬁg)e%vemjaﬂéﬁfclosable
1 and 3, the refrigerant circuit s descrih

damper (agiGhowRk dorbraeyne (Y63ys 9% fbaw-ﬁe;lec@aﬁh(ew@a 1tSz§Eate between
its dischar ide, to a first part of _ the_four-

the opeay igie qndshe glﬁaﬂi ftate duydhs BpeTiRglEonae PPEFREeR, OE Bt Asea d damper.

t hrough the piping _arrangenent opening (31a) of .t
This makes it 393?1'?1Ptt? & Ah%dl(sglbytwl@ §ue 8 %ﬁaﬂﬁéiaﬁmsf(llt)ﬁgpendmg on

the crpEHAn e tpBe) ST RI EBRReL égc%ﬂ{dﬁiiiﬂgﬂe? he

(0099 12" Mkt fo Sighisd L apis, pHgirigeiabt cibmi @é)’ﬁﬁésce‘gﬁsst

(0100 piegit @XChan o5 (24 b«;p@w{n!;(gc'oglg detgd at &g%&ﬂ@%g £ D & %t port of
the foRBRRBLTANE (RDNRRS (S SURAn: L s Sfﬁ"wa ¥ aﬁfni'm&ﬁfgenélﬂpugh the piping
arangGRER dmpad o A eIt G1E 0 5 e 1?%?6% four-way
valve @‘93 5P e o0 BE PR BaneRA PP g %ﬂ?ﬁ%ﬂe GUEH the piping
amang§ 3O Chiine GO BT ot Hﬁori;@‘lr‘l‘qgé AR Yt 63y e@éﬁ”@@“ end of the
frst bf Ehhengd O, RSP TRBERRR o g Pﬁ%ﬁlégﬁ?%ff%%ﬁk%r%éﬁeﬁ%wg G1a)
to the ffos SpFale rpRRiL Ay ﬁ#g&aﬁ* S%ﬁﬂf’é‘?e . cufip 80 8 piping
mang?"&?ﬁ%%?ﬁ@ﬁ’ SBIR0 A Bl BHFRENGE fﬁl{“&g alieindl ErEAGE Gom of the
sixh (HRGi R ¢ Coﬁlgse%gquﬁlés\éeon egveﬂgg?g@ng&)ﬁ R68bther end of the

ran er o

saaconc'gg}gJ ttelxglq Ig%h?lij}_ zltu XI rm cg r&g thgrﬁﬁé over ?ﬁ%%%an&%em openings
G1a, 363 gﬁs%x& gl gf;tg_%%&ra\%ys\’/al%n(@ﬂsor bent such as

te et
[0101] The compressor (63) is of the so-called hermetical type. Although not shown

diagrammatically, the electric motor for the compressor (63) is supplied with electric power
through an inverter.
[0102] The first and second heat exchangers (61, 62) are each formed by a respective fin

and tube heat exchanger of the so-called cross fin type provided with a heat transfer tube and

a large number of fins. In addition, the first and second heat exchangers (61, 62) support,




[0103] The four-way valve (64) is configured such that
its operation is selectively swtchable between a
first state (as indicated ingfigure 3(A)) in which the
first and third ports are brought into fluid
ign.with each Otil?"%%‘ and the second and
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DEHUﬁhﬁMCQ‘%ml\?\Ef the first 32 heat exchanger (61)

I's acconpl “Whi | e dehum dification of the outside
[0105]1 T ([$dtingPthe@dtuniiliification mode, the air supplying fan (25) and the air

exhausting fan (26) are brought into operation in the humidity control system (10). The
humidity control system (10) draws in outside air (OA) as a first air stream and supplies it
into an indoor space, while on the other hand the humidity control system (10) draws in room
air (RA) as a second air stream and discharges it to an outdoor space.

[0106] In the first place, a first operation of the dehumidification mode is described with

reference to Figures 3 and 4. In the first operation, regeneration of the adsorbent of the first
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air streamis acconplished in the second heat
exchanger (62). [0107] In the first operation, the
four-way valve (64) in the frigerant circuit (60) is
switched to a state as indicated in Figure 3(A). Wen

heat expirobnoT Rty it e BEreafoT P BRSPSl DRy st

. the refrigerant circuit (60) so that a first

air streqng iSACERIPRHSIEM It (e Seeonh bPalteXBRATRET (64} or med i n whi ch

0107 e S o ST o O SEATE S ST Sl o i

switchefr 6 EHLE 85 IpESSin (Hayre (@S pites A ih T Bedhe 3(A) the
condensed in_ the first, heat  exchan er_%G&). ) .

compressgh 4@t & rpyght infe aperatipBeredigerand 1s Gupylyied dpy theyraffgerant cireutt

(61) so e st TPV ESTRUSS GY 0 OPHALOD IS EATEL} BNk Tk bk spfhaner
absorbs heat and is evgsorata%min tgﬁ?second heat

(61) begoppasarfgadensgpgnd the freand pent exeliapggdPANRCCPRHALRIRPPIYS:
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! 63). [0109] | dditiqn, in the first .. .
R N A A oo
) e fi openi n n .ei openi n

deliverqdsig) the motpy apezafed ﬁgwlélogp‘%iV%?ﬁé? Shelfof Foreheed fimessure.  The

pressur fgpttyehasyint ahtorbieeL ByERENATIHRRS Abe s95Pnd B4 Sprhnger (62
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opening F3§0 e 505 SBAL S sl B (50, BB HGHRR Benin (57
d f b t hr. t ] . .

e i Y ol BN BN i b, AR o KERTAEcona i

-t ed th i A4St . .
socam EARELERD 0519544860l 5 o8l 8y i aram i
. DI [ the ad bent. Th i st
supplief Rt B 4G e B G or bent 15 fed to the second
[0110] ?g;)ﬁtoﬁﬁﬁ cfﬂc%ng .s;:&)rn?uﬁp orBffn fals " 1;21%9{ nfroﬁ:%airﬁgﬁE air inlet

second air stream nol sturl e first
e} 45ERA e ! KR 49, PO OB e chamte
o SR 89, OB  ERr s
air stredift 9 pﬁggi downward from above through the first heat exchanger (61). In the first
heat exchanger (61), the adsorbent supported on the outer surface of the first heat exchanger
(61) is heated by the refrigerant, and moisture is desorbed from the adsorbent. The moisture
thus desorbed from the adsorbent is fed to the second air stream flowing through the first heat

exchanger (61). The second air stream moisturized in the first heat exchanger (61) flows out

to the first outflow path (44) from the first heat exchange chamber (41) through the third



I's discharged, through the exhaust air outlet opening
(23), to outside the indoor space as exhaust air
(EA). [0111] Meanwhile, a figgt air streamas an
inflow fromthe outside air 1nlet opening (21) is
.del ivered, thrqugh the second gpenin 52), into the
openingds Pnd Thsisatex gﬁéﬁ@@%ﬁ%@?‘ ip dgwn o e Gt o 26) and.
. ., inflow path (43), In the second he exchange chanber
18 dlSC@arzfi Drugp the exhyst aigy 9%%%0%“113%@@ Q) R WerPERRr space as
abQV§ Shrough t he second heat exchanger (62). In the
exhaugt ar {kA)heat exchanger (62), moisture present in the
first air streﬁg1Ls adsor bed, tpe gdsorben
IP1Rd

[0111]s ypp Mazpwhds a frst gt slesary ay fuElopt S eutsida af%églﬁt opening (21)
s e e e Hoombeprgad ! i 5730k S B e e
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sreany S gjassoh G ERTEr T HBoVY (BPUGH 1 otend e ibanger (b In the
second, fE! SXchRIEC (F Pl ngipBr ALSC o) e 5, BHeS G Sagaes by the
adsorbPpieBee o fecaboniagriat me sreind PEE G TRPRS (62 o ircesilting
heat of BdiAEiw R G Ped R HOLSERRRE ofne B Lo SOMP Adpnidified in the
second Bl SUAEPes (G2} NowAPILE the Spandrondw pu e} BER h"eblnd heat
exchargh PARbER LR Bl el pith e The d5Bhay RoienbE s 151 A Siream is
aravm 338, hE air. LB g Egfband i Supifes Bopeh|B° shifid o e opening
@4 inlg B 03t Pk rupRBERAY | & ol roul ated in the.

011237 o 7SR sffohd dirkragba, 4 T, PRmBREEREmode jy,deseribed with
referentgg %o %;é&éseggﬁ shggk@gsggéxﬁé tgél'e)r%t%%: AP RerAor 4P B2 AbdHbent of the
secondEAERR e P RSBl o OE o BLARSIER} om

first aif fbalris %8{1%)?){1%% in”ch% Rfst ﬁséi%ga}aggaggﬁchanger (62).

ubsequen e refrigeran vered to the

01271 3 PSSP Dt A GAIE 8 bl s o0 i

reduce sure. ssure'r

eGSR RGP YIRS B, WD e a0 i 20) e
comprétsﬁcgeto(ﬁfﬁ b‘f‘&@ﬁ e Sf)ergégﬁ, tl‘(@l%?r?ge!rﬁnt iissci&‘ﬁm?é@iﬁscﬁéjreﬁ‘?é@am circuit
(60) so that a second refrigeration cycle operation is performed in which the first heat
exchanger (61) becomes an evaporator and the second heat exchanger (62) becomes a
condenser.

[0114] More specifically, the refrigerant discharged from the compressor (63) dissipates
heat and is condensed in the second heat exchanger (62). Subsequently, the refrigerant is
delivered to the motor operated expansion valve (65) where it is reduced in pressure. The

pressure reduced refrigerant absorbs heat and is evaporated in the first heat exchanger (61).




conpressed refrigerant is again discharged fromthe
conpressor (63). [0115] In addition, in the second
operation, the first openingsy451), the fourth opening
(54), the sixth opening (56), and the seventh opening
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the ind&ﬁ%ﬁﬁ&ea@ &Mﬂ_{spﬁirﬁgiri gerant. The first air stream

dehumdifired i e first heat exchanger (61) flows

[0117]0Ut {RakWile, %%ﬁ%%ﬁé%%}%‘)’&n?ﬁ{g&w(ff@ hﬂerMi&@ﬁﬁﬁxgétSJpening @1

heat exchange c ough the sevent

0ROt )T )l B s Bl SR ) fom i
first inflow path (43). In the first heat exchange chamber (41), the first air stream is passed
downward from above through the first heat exchanger (61). In the first heat exchanger (61),
moisture present in the first air stream is adsorbed by the adsorbent supported on the outer
surface of the first heat exchanger (61). The resulting heat of adsorption is absorbed by the.

refrigerant. The first air stream dehumidified in the first heat exchanger (61) flows out to the

second outflow path (46) from the first heat exchange chamber (41) through the seventh



supplied through the supply air outlet opening (24) to
the i ndoor space as supply air (SA). HUM D FI CATI ON
MODE [0118] During the hunidé i cation node, the air
supplying fan (25) and the alf exhausting fan (26)

.are_brought into gperation in ,the. hundity cqntr .
openingy(SThorm (VTRRE HE MaRFAFRSAM SHEVE I b Bl SpRy g dap2s) and is
dnroomair (RA), as ,a first _air stream and di scharge
supplied thrqueh e S@Hlquu@b%féu%ﬁﬁt%tﬁ% indRt %ﬂaf?/asc%’#??%% Ba).
system éﬁ)ﬂ draws in outside air (OA) as a second,
HU FIGA, Wguppl ies it into the indoor space.
[0119] In the first place, first . aperati of .t he .
(0118Thun dloringbs Grmidiiretbs Todchs bR ARE He8l s § exhausing
Figures 3 and 6. In the first ,operatiagn -
fan (26}, Ao PTOvEh 59 SRETAIAR 1B e Gy cprgigl ystem, (L), o fhe humidity
air streamis acconplis in the first heat, exchanger
controf ensienar(aﬂwagwnewp@cmz(@) ﬂéraoﬁfSE R T B¢ %tsﬁe%‘g%s“ to the
afirst air streamis acconplished in.the secon eat
outdocwem;?n‘g@?e fheg Hyumi 1[‘301%?"? ﬁﬁ%ﬂéf& ‘ffé‘f"s &bg'#%’?iF it &‘%’eas a second,
f our - way [n the refrigerant circuit (60) is

air stregi) Wﬁéﬂpggligﬁ&(&?)@ TPhfdfcated in Figure 3(A). Wen
101193y oudhhs b PBperAib ptden PEPe HGBRARERRE: pReth dbgbed with
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e it AP L e b BB 4 B e O o
s o5 e B SRR e KSR LT o
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second UL (52! B B9 WBHIEIH s inft SpeRKly (555, afkBRAAGRG opening
(58) a.n%(rj@ﬁ@ Uin! e tRBed bafl A caAlELa iﬁ%n???é?ﬁ@ﬁdtthﬁrﬁthﬁeag €xchanger
adSor Dent “sippor ted oh the outer surface of the second

61) id'EFp1Es RANG6side By (04 Gs 28UbAd B9 stream while on the other hand the
second heat exchanger (62) is supplied with room air (RA) as a first air stream.

[0122] More specifically, a first air stream as an inflow from the inside air inlet opening
(22) is delivered, through the sixth opening (56), into the second heat exchange chamber (42)
from the second inflow path (45). In the second heat exchange chamber (42), the first air
stream is passed downward from above through the second heat exchanger (62). In the

second heat exchanger (62), moisture present in the first air stream is adsorbed by the




heat of adsorption is absorbed by the refrigerant.
Thereafter, the denoisturized first air stream
sequenti al I y passes through 4he fourth opening (54),
then through the first outflow path (44), and then
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ek Eg svmtchedtoastate as indicated in
Spmma'hd%ﬂ§ % V%en in the state of Figure 3(B) the
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e T e —
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first opening (51 ourt eni ng

sw1tcheﬂ| ?@B SURE s N dicaRy - 1naﬁ§uxteh§(]ﬁeVWe!ﬂ PRI Qe of Figure 3(B) the

compressor (63) is brought into operation, the refrigerant is circulated in the refrigerant circuit
(60) so that a second refrigeration cycle operation is performed in which the first heat
exchanger (61) becomes an evaporator and the second heat exchanger (62) becomes a
condenser.

[0126] Additionally, in the second operation, the second opening (52), the third opening
(33), the fifth opening (55), and the eighth opening (58) are placed in the open state, while the




(57) are placed in the closed state. As can be seen

fromFi gure 7, the first heat exchanger (61) is

supplied with roomair (RA) @ a first air stream

Whl | e the second heat exchanger (62) is supplied with
stre
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The m&lstﬁfé‘éh%“bgﬁ £k ﬂﬁtddg&ggr;t i$ " th IR ?é&E Bir $fe Pﬁ‘ssm%through the
I gerant circuit are di spose together wt

second! Rt NERharfptf NBEIC Thekelbter, @R Hubhilified second air stream sequentially

passes through the eighth opening (58), then through the second outflow path (46), and then

through the air supplying fan (25) and is supplied through the supply air outlet opening (24)

into the indoor space as supply air (SA).

ADVANTAGEOUS EFFECTS OF THE FIRST EMBODIMENT

[0129] In the present embodiment, the compressor (63), the motor operated expansion

valve (65), and the four-way valve (64) for reversing the circulation direction of refrigerant in




casing (11). This arrangenent therefore nakes it
possible to ship and install a humdity control
systemw th refrigerant fillggl therein, thereby
facilitating the work of |nstallingthe hum dity
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mand the switching mechanismare disposed in the first
Space (17). As a result of these arrangemants t he
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space sﬁ{,{pﬁgﬁmdd@} }%flg}%[cbzont ally laid out. As a resul t of

such arrangenen a lowprofile humdity control
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Besi des e piprng of the refrlgerant circ

humndmﬁ‘do@l&ol S{ehpa@u,ﬁg,ﬁggmect ed to. the first and second
heat exchangers (61, 62) is arranged along the top

[0132] Pl at Begibied, N thes]ble&n( Je%)bodﬁﬁemeeSn% MeBQ e R HaARIE B 62) are
makes it possible to install the refrigerant crrcuit

substanfi@ly hbrigdRA0MRI 6Re As a result of such arrangement, a low-profile humidity

control system is obtained.

[0133] In addition, in the present embodiment, the motor operated expansion valve (65)
and the four-way valve (64) in the refrigerant circuit (60), in addition to the compressor (63),
are also disposed in concentrated manner in the first space (17). This therefore makes it
possible to achieve further space saving of the entire system.

[0134] Besides, the piping of the refrigerant circuit (60) which is fluidly connected to.

the first and second heat exchangers (61, 62) is arranged along the top plate of the casing (11).




casing (11) at the tine of assenbly of the humdity
control system (10) as well as to perform nmintenance
work on the refrigerant cirg&ﬁt (60) from above the
casing (11). VARI ATION OF THE FI RST EMBODI MENT [ 0135]
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hum dity control system (10) of the present enbodi nent

SECONSD BMBOSISMENEOINTHE ISVENTION i s the same as the
hum dity control operation of the humdity control

[0137]SY St R¥¥drdfg no¥ 18 FigirB®, tidksts @iFhadi BE0Bhd embodiment of the present

invention. The second embodiment differs from the first embodiment in the layout position
of each of the outside air inlet opening (21), the inside air inlet opening (22), the exhaust air
outlet opening (23), and the supply air outlet opening (24). In each of the following
embodiments of the present invention, the same reference numerals refer to the same parts in
Figures 1-7 and their detailed description is omitted. In addition, the humidity control
operation of the humidity control system (10) of the present embodiment is not described here

since it is the same as the humidity control operation of the humidity control system (10) of




[0138] The outside air inlet opening (21) and the
exhaust air outlet opening (23) are forned in the
fourth lateral plate (15) omyghe rear side of the
casing (11). More specifically, the outside air inlet

e 1) is located at an upper side portion of
theﬁri(%ﬁgl %%} i lateral plate (15) on the side of the

o5 Sty SR 2tk ki I W SRR i we
coms B S 0 R bR e
oo oo 425 IR 9 l%g)% kel g b S PR 1 e s
(15) oh 'lgeﬁgig fythé"frr 01%{% 5 é&QzFi)B hﬁl@‘% §§had \Aﬁ&?to%?lﬁ%be&ﬁ}% 23) is

he se

Iocatec!c’ ot} t’:ﬁj c? nI Eéqnﬁqgt?#aﬁ] % élgﬁzét)‘%lr Z(I)n Itl? ?t‘l&dl'iai:;d glﬁ s} §'air outlet

o G BB il e b AR g s 19 o
the ﬁqt;xlla %uigag’f‘ {d c(a!’&i% )t Ol\{[(ﬁ‘gt g&?ﬁcagfgr fHel u%h’}ﬁ%ﬁ?tou(l&l%‘pénﬁmg (24) is

'y connec

locatec( gr]‘)the % flé ?F the st%&?r}ig a%e?ﬁl%?zﬁ (g%)agvﬁllé :h@lt 9@9 aﬁﬂﬁﬁ:@’épéﬂﬁé (22) is

connec

locate% ?Q@g ﬁ%ﬂqgasﬁd'e Vﬁ&fdﬂ? BR gﬁ?@g% q%tl(elr%?’ lal?é 1t4 %nf’cﬁ%J ';’{2# drah& Gt lateral
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upwardly in relation to Figure 1).

...} to be arranged straight towards the inside or the outside of the room.

THIRD EMBODIMENT OF THE INVENTION

[014]1] Referring now to Figure 10, there is shown a third embodiment of the present
invention. The third embodiment differs from the first embodiment, for example, in the
placement of each of the air supplying fan (25) and the air exhausting fan (26).

[0142] The air supplying fan (25) and the air exhausting fan (26) are arranged such that

their respective impeller axle centers are oriented in the thickness direction of the casing (11)




[0143] In addition, in the casing (11), the positional
rel ati onship between the first inflow path (43) and

the first outflow path (44) peconmes "upside down" and,
in addition, the positional relationship between the
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[0147] Referring now to Figure 11, there is shown a fourth embodiment of the present
invention. The fourth embodiment differs from the first embodiment in the layout of the
equipment on the side of the second space (18).

[0148] More specifically, in the second space (18), the first heat exchange chamber (41)
which houses therein the first heat exchanger (61) and the second heat exchange chamber (423

which houses therein the second heat exchanger (62) are adjacently formed so that they are

arranged side by side in the longitudinal direction of the fan side lateral plate (13). In other




space (18) and the second heat exchange chanber (42)
is defined on the right hand side of the second space
(18). [0149] In the second ag?ce (18), between one of
conti nuous | ateral surfaces of the two heat exchange
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[0152] The humidity control operation of the present embodiment will be described only

with respect to a first operation of the dehumidification mode. In regard to the other
operations, it suffices if the four-way valve (64) and the dampers are switched in the same
way that they are switched in the first embodiment, and their description is omitted
accordingly.

[0153] In the first operation, the four-way valve (64) in the refrigerant circuit (60) is
switched to a state as indicated in Figure 3(A). When in the state of Figure 3(A) the

compressor (63) is brought into operation, the refrigerant is circulated in the refrigerant circuit




(61) becones a condenser and the second heat exchanger
(62) becones an evaporator. [0154] More specifically,
the refrigerant discharged fgpmthe conpressor (63)
di ssipates heat and is condensed in the first heat

exchanger (61). Subsequently, the refrigerant js
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to the first outflow path (44) from the first heat exchange chamber (41) through the third
opening (53). Thereafter, the second air stream is drawn into the air exhausting fan (26) by
way of the second fan side communication opening (76) and is discharged, through the

exhaust air outlet opening (23), to outside the indoor space as exhaust air (EA).

[0157] On the other hand, a first air stream as an inflow from the outside air inlet

opening (21) is delivered, through the second opening (52), into the second heat exchange




first air streamis passed downward from above through
the second heat exchanger (62). In the second heat
exchanger (62), noisture preggnt in the first air
streamis adsorbed by the adsorbent supported on the
surface of the second heat exchanger (62)
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the humidity control system (10); the installation space of the humidity control system (10) in

the longitudinal direction of the fan side lateral plate (13) can be reduced; and for example the
fourth lateral plate (15) orthogonal to the fan side lateral plate (13) can be positioned by a
room wall.

FIFTH EMBODIMENT OF THE INVENTION

[0160] Referring now to Figure 12, there is shown a fifth embodiment of the present
invention. The fifth embodiment differs from the first embodiment, for example, in the

placement of each of the first and second heat exchangers (61, 62).




enbodi nent are vertically arranged so that flow of air
is allowed to travel in a direction perpendicular to
the thickness direction of the casing (11). [0162] In
addition, in the second space (18), the first heat
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THE HUM DI TY CONTROL SYSTEM [0166] Th& hum dity
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operations, 1t suffices If the four-way valve (64) an
(53,54, 5%, spnpers are switched in the same

[0165] The first outflow path (44) is brought into fluid communication with the first
space (17) through the second fan side communication opening (76) and the second outflow
path (46) is brought into fluid communication with the first space (17) through the first fan
side communication opening (75).

HUMIDITY CONTROL OPERATION OF THE HUMIDITY CONTROL SYSTEM
[0166] The humidity control operation of the present embodiment will be described only

with respect to a first operation of the dehumidification mode. In regard to the other




way that they are switched in the first enbodi nent,
and their descriptionis omtted accordingly. [0167]
In the first operation, the ur-way valve (64) in the
refrigerant circuit (60) is switched to a state as
indicated in Figure 3(A),. Wen in the state of, Figure
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the refrigerant is circulated in the refrigerant, . .
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operation is perfornmed in which the first heat
accordigbhanger (61) becones a condenser and the second
heat _exchanger (62) becones an evaporator. [0168] More .
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(41) from the second inflow path (45). In the first heat exchange chamber (41), the second
air stream passes through the first heat exchanger (61) in the direction from the second
partition plate (32) towards the third partition plate (33). In the first heat exchanger (61), the
adsorbent supported on the outer surface of the first heat exchanger (61) is heated by the

refrigerant, and moisture is desorbed from the adsorbent. The moisture desorbed from the

adsorbent is fed to the second air stream passing through the first heat exchanger (61). The




path (44) fromthe first heat exchange chanber (41)
through the third opening (53). Thereafter, the
second air streamis drawn igggo the air exhausting fan
(26) by way of the second fan side conmunication
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reference to Figure 13, there is shown a sixth
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control system (10), unless otherwi se specified. In
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(10) is a lower lateral surface in Figure 13(A).

its depthOdséA}idihia Higure dRcgn bordducdd. syst em (10) of the present
enbodi nent is provided with a sonewhat flattened,

SIXTH EMBODIMENDOF THHOENVENIION (11). In the inside of

the casing (11), 48 there is forned an air passageway
[0173]f or ®é&tiadeférsinieng Fipuied 3¢ draneind staviroa sixtit embodiarent nfitherpresent
invention. The description of the present embodiment contains the following positional

terms: "upper", "lower”, "right', "left", "front", "rear", "near side", and "far side" are those
when viewed from the front side of the humidity control system (10), unless otherwise
specified. In addition, the front of the humidity control system (10) is a lower lateral surface
in Figure 13(A).

[0174] The humidity control system (10) of the present embodiment is provided with a

somewhat flattened, rectangular box-shaped casing (11). In the inside of the casing (11),




space and an outdoor space. [0175] The casing (11)
accommpdates therein a refrigerant circuit (60). The
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[0178] The interior of the casing (11) is divided into roughly three spaces in the front
and rear direction. Of these three spaces, one defined on the side of the front surface panel
(110b) of the casing (11) is divided into two spaces, i.e., right and left spaces, of which the
latter constitutes an air supplying side passageway (131) and of which the former constitutes

an air exhausting side passageway (132).




i ndoor space through the air supplying opening (117).
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suppl yi ng side passageway (1gd). On the other hand,
the air exhausting side passageway (132) is in £1 ui d

1017912 hadB S plaieh it PRETEeRe (LT TS in s (R ulicafion with the
indoor eaagﬁ)tﬁ%@le By P et T ST} 58 rulng S 8s gisposed
in the pilCuEliag a@%f%ﬂ%@%}ék&%ib@p & U3 bty Do B pxhapsting side
passafe el i) e SorBPagpeitoin ity fio i §1ta§'P€  Golgh ghe air

t ef
exbausftly pRETTE LB ; 3‘?@&1 i ot 40358 éﬁ%@ y thehgighing side
t.h ti1tut
sl ] S SRR BN L0 b s
t i 133 in fluid
air ex}l@bgﬁﬂﬁﬁﬁ&&’?é%%evlvvﬂvt(ﬁg%)hgagaf‘gg\g?ysEJace) t Ihfolugh t ﬁle first

18012, R e 0 e AR g 0

i divide gq%m“ P e SR e RSB ol sBbsso b o el eCiel spaces, of
which @ 140k gbigs s RS i?lg‘? Pinet e 41335 ot bF RitArbe Borkt bongeitutes
a secorid Flt bﬂyg\fxm Eﬂﬁ'h  as i gt alrssgpalglquggaé%gtsw%” PABY B, irt inlet
e, 5y L HRRERREIE B M BRSSO W) B e
oo PSS A LT IB P Bl 1§ B o
indoor gga%e ﬁg%&%o&? se&dosid njxlI L& enﬁ%ii@ posi ti oned_ in the

passag e And the first

[0181]P" - fd dé&dgﬁoé }@i’ps&%é”‘ﬁéﬁﬁﬁ dfecéﬁﬁ q?%?]q%cbei gl (110a) of
the caséngfﬁli)d la}é’ghfe? sﬁi@ il fﬁ% 1@5&%({56& }»&th( é&)%@edtcroﬁﬁf’ettﬂg%mugh the

resent

inlet siﬁ%%ﬁoh% (@Bf gféc[‘g;rl]lfcﬂn#goor Qal‘?ll DA %5%‘3] %B&h the first inlet

passagf{qﬁ%j gﬁﬁ‘%a%elcéfnd olr}?‘%{) %}( gf% v?glg dﬂ%étesgc#' ﬁ?er 123) is an.
integrap%[)ﬁﬁ%dxgﬁbxp ln?atd lr%{}:'()%) a RS ﬁﬁg‘ ?Bgﬁ %okﬁ%ﬁed@fgc{h@ inlet

secon artition ate ositiron

passagé»{?% (1'3@2 bnd3ngc (ﬁl!éld;gr 'fﬂfep bz ‘i)foﬁﬁgﬁ&fs in G rsEaﬁfdr@[e? passageway

e define et wee Irst partition

(134). (Aﬁa)th@mjst tpﬁeﬁﬁﬁzfiﬂﬁa rﬂs'&dsp {: e Ere%é'rﬁ‘}gl oh’c%ltﬁ:oalr (OA) drawn
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from thd BRde MRRGopENERATES, Wﬁ‘l@btﬁE &@Jﬂd WRLERri §28b) traps dust particles

present in room air (RA) drawn from the second inlet opening (116). The second pre-filter
(123b) constitutes an indoor filter. |

[0182] The space defined centrally in the front and rear direction of the casing (11) is
horizontally divided by the first partition plate (113) positioned on the left hand side and the
second partition plate (114) positioned on the right hand side into three spaces. Furthermore,

the space defined between the first partition plate (113) and the second partition plate (114) is




first passageway and a second heat exchange chanber
(42) which is a second passageway. [0183] The first
heat exchange chanber (41) isyforned behind the
central partition plate (12 and accommodat es
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and fo?réégs %10218 Fhe SUE %e ét%ﬂlovJ Hﬁ'f REC O'Fﬁje lt%f( fi‘ﬁt'&g %fc){nstitutes a

arrange y central

first ﬁﬂﬁrgé%le %?gg&&@ﬂ}%@? ao géﬁe} “the%r ﬂ'glrg ggegnrbg t%:eﬁpe?é gﬁgger first heat
exchatgleke g TP e R ???E%ﬁﬁ%sﬁddgﬁﬁ%éﬁ%% Hion T ppiids i (O
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but thereby forming a
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the second heat exchanger (62) into an upper space and a lower space. In addition, like the
first heat exchanger (61), in the second heat exchanger (62), air to be treated is vertically
distributed, thereby forming a distribution space for controlling the level of humidity of the
air to be treated. And an inflow surface into which outside air (OA) flows is formed in the
upper side of the second heat exchanger (62).

[0186] In the upper side of the second heat exchanger (62), a second filter (124b) is




arranged so as to cover the entire area of the upper
side of the second heat exchanger (62) and
constitutes a second filter gart. The second filter
(124b) catches dust particles present in. outside air
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exhaust?l]ftlg Eih@péésﬁg%ﬁvatyﬁﬁji)i tion plate (113). 52 [0190] Each
0

the first to fourth openings (151, 152, ...) is
[0189] pr ovirdeddivbr, htha 1186 paeitioN Elate (113) is provided with a first upper left
opening (151), a second upper left opening (152), a first lower left opening (153), and a
second lower left opening (154). The first upper left opening (151) is formed in a far side
upper portion of the first partition plate (113) and the second upper left opening (152) is
formed in a near side upper portion of the first partition plate (113). In addition, the first
lower left opening (153) is formed in a far side lower portion of the first partition plate (113)

and the second lower left opening (154) is formed in a near side lower portion of the first

partition plate (113).




openi ng/ cl osi ng danper. Each of the opening/cl osing
danpers of the openings (151, 152, ...) is able to
selectively switch its stategpetween the open state
and the closed state independently of the other. Wen
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other. In addition, when the second upper ri ght
the seconf@aithign(pl&t6(11ant ers the open state, the right hand

si de upper passageway
[0192] Each of the fifth to eighth openings (155, 156, ...) is provided with a respective
opening/closing damper. Each of the opening/closing dampers of the openings (155, 156,
...) is able to selectively switch its state between the open state and the closed state
independently of the other. When the first upper right opening (155) enters the open state,
the right hand side upper passageway (145) and the upper space of the first heat exchange

chamber (41) are brought into fluid communication with each other. In addition, when the




(145) and the upper space of the second heat exchange
chanber (42) are brought into fluid comunication
with each other. Furthernoregawhen the first | ower
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and next ‘through the first filter (124a) and is
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The runni ng operation of hum é. t'y control

second?ﬁdfetr ?ﬂé‘b} @hd ii$ ddasesddosdhe Eﬁlﬁooﬂ"éﬂﬁbéﬂ lahdf a(‘s@Eﬁxfdotl)pe%fﬁfrﬁH‘w}uch

0) is so configured as to continuously perform

outs:deehﬁ' hen 2515 e ARGy BisGRutNfiFR d8roRfh meege%bh& FlRf (B24b) and next
hum di ficati on node of operation while naking
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simultales @0 tookh @it (RASH [ @anantially distrttutdBhirst 6 hi the ifif® Weht exchanger
(60‘)%t 54 DEI(—|U DI FﬁﬁCAﬂc}'\l MODE 1 8

(61) and next through the first filter (124a) and is discharged to the outdoor space.

RUNNING OPERATION

[0195] The running operation of the humidity control system (10) is described. The
humidity control system (10) is so configured as to continuously perform either a
dehumidification mode of operation or a humidification mode of operation while making
alternate switching between a first operation and a second operation by changing the

circulation direction of refrigerant in the refrigerant circuit (60).



[0196] In a first operation of the dehum dification
node, the four-way valve (64) is set to a second
state as shown in Figure 3( In the refrigerant
circuit (60), the first heat "exchanger (61) functions
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a cros sect I ew whi l'ustrates the 1nside of
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of the first upper left opening (151), e first | ower
[01991 eft IeRenLAG (HeoBist dg@ﬁh&ﬁ‘Qﬂﬂtﬁe Lﬂ@ﬁ@h@ﬁ@tﬁbnaﬁod@&ew@ﬁbsa by
n

56), and the seco | ower right opening (158) are
makm@'ﬁfe@&dantot PRruBReNd Sdrdt €5, Whigh® 15(A) is a cross section view which
illustrates the inside of the first heat exchange chamber (41) and the inside of the second heat
exchange chamber (42), when viewed from the left hand side. Figure 15(B) is a cross
section view taken along line B-B of Figure 15(A). Figure 15(C) is a cross section view

taken along line C-C of Figure 15(A).

[0200] In the first operation of the dehumidification mode, the opening/closing dampers

of the first upper left opening (151), the first lower left opening (153), the second upper right




t he opening/cl osi ng danpers of the second upper |eft
openi ng (152), the second |lower left opening (154),
the first upper right opening5(155), and the first

| ower right opening (157) ar pl aced in the cl osed
state. [0201] Accordingly, outside air (QA being
distributed through the Ieft hand side uppe

openingElSa)end\the serand dowerrright lopenipg €¥583 peecplaedd mﬁbe fopens state, while
heat exchange chanmber (41) fromthe first upper left

the opspingiohesingl 8amperTiof gheasacond ugpertleft lopering i(A52), dier swsondipwer left
fromthe upper to the lower side of the first filter

openirfgl 154), theifirst nppanmighhopening158), dnd thepliust losves sight epening (157) are
trapped at the upper side of the first filter (124a).

placedﬁmeﬁedbs@r&tatc he air is passed through the inflow space
of the first heat exchanger (61) and flows into the

[0201] owerAeqondinglyf outside fir (OA) fheing distibutedhrewnghniberdeft hand side upper
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functioning as an evaporator. The resulting heat of

upper defs oppring (1513 ablis airad dbsgtrlloltted e dirgeicanfromi the ppper to the lower
first heat exchangerwéeg) [0202] The air, from which
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was dehum dified by the first heat exchanger (61) as

of thed@rstcfiltered 2dnov éfhelfeaém theaip is passadethroughribe dnfinsv Sp@neqf the first
passag (144) fromthe first |lower |eft openi

heat egglg@per fﬁni and flpws dntp thes logyes spacsaf dle firsh he%rgﬂmhme aﬂhﬁmber (41).
suppl yi ng side passageway (131) and is su:€

Moisterer praggint b dheapir is dparpedh éy thp edsarbert 10f 7the firso h@aﬁ gxchanger (61)
i ndoor space as humdity controlled air (SA %0203

functigning p% am eYRRoTaiein d The seswltingrheptgl)adserphign i ahspibed by dhe refrigerant
t hrough the right hand side | ower passageway (146)

in the fixst beat ﬂﬁih@qgm\%ﬂ) space of the second heat exchange
chanmber (42 fromthe second | ower right open
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noisture i s .desorbed fromthe ad en e second
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functioning as a condenser, the adsorbent of the second heat exchanger (62) is heated by the
refrigerant and moisture is desorbed from the adsorbent. In the second heat exchanger (62),
the moisture desorbed from the adsorbent is fed to the air and the adsorbent is regenerated.

[0204] The air after passage through the second heat exchanger (62) is distributed in e
direction from the lower to the upper side of the second filter (124b). At this time, dust

particles, trapped at the upper side of the second filter (124b) in the after-mentioned second



t hrough the second filter (124b). In this way, renoval
of the dust trapped at the upper side of the second

filter (124b) is acconplisheg Then, the dust is
pressure-fed to outside the @econd heat exchange
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section view taken along |line B-B of Figure, 17(A).
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[0208] Accordingly, outside air (OA) being distributed through the left hand side upper
passageway (143) enters the upper space of the second heat exchange chamber (42) from the
second upper left opening (152). This air is distributed in a direction from the upper to the
lower side of the second filter (124b), during which airborne dust particles are trapped at the
upper side of the second filter (124b). Thereafter, the air is passed through the inflow space

of the second heat exchanger (62) and flows into the lower space of the second heat exchange



exchanger (62) functioning as an evaporator. The
resulting heat of adsorption is absorbed by the
refrigerant in the second heg} exchanger (62). [0209]
The air, fromwhich dust was renoved by the second
filter (124b) and whi ch mas dehum dified by the
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the dust is pressure-fed to outside the first heat exchange chamber (41) by air which has
passed through the first filter (124a).

[0212] The air, which was used for regeneration of the adsorbent of the first heat
exchanger (61) and which is carrying the dust removed from the first filter (124a) as
described above, flows into the right hand side upper passageway (145) from the first upper
right opening (155). Then, the air is distributed through the air exhausting side passageway

(132) and is discharged, as exhaust air (EA), to the outdoor space from the air exhausting

opening (118).




[0213] In a first operation of the humdification
node, the four-way valve (64) is set to a first state
as shown in Figure 3(A). In é?e refrigerant circuit
(60), the first heat exchang (61) functions as a
condenser while on the other hand the second heat
functions as an evaporator. On the
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humidification mode, the opening/closing dampers of the first upper left opening (151), the
first lower left opening (153), the second upper right opening (156), and the second 1ower'
right opening (158) are placed in the open state, while the opening/closing dampers of the
second upper left opening (152), the second lower left opening (154), the first upper right

opening (155), and the first lower right opening (157) are placed in the closed state.

[0217] Accordingly, outside air (OA) being distributed through the left hand side upper




upper left opening (151). This air is distributed in a
direction fromthe upper to the |lower side of the
first filter (124a), during-gfich airborne dust
particles are trapped at the upper side of the first
filter (124a). Thereafter, the alr I s passed through
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direction from the lower to the upper side of the second filter (124b). At this time, dust

particles, trapped at the upper side of the second filter (124b) in the after-mentioned second
operation, are blown away therefrom by air flowing upwardly through the second filter (124b).
In this way, removal of the dust trapped at the upper side of the second filter (124b) is
accomplished. Then, the dust is pressure-fed to outside the second heat exchange chamber

(42) by air which has passed through the second filter (124b).

[0221] The air, which gave moisture to the adsorbent of the second heat exchanger (62)




above, flows into the right hand side upper passageway
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(0224} PVer FHleYai AR Shith ke \Péétrgﬂo%éh” 193“@1'@ second filter (124b) and which was

humidified in the second heat exchanger (62) as described above, flows into the left hand side
lower passageway (144) from the second lower left opening (154). Then, this air is
distributed through the air supplying side passageway (131) and is supplied through the air
supplying opening (117) to the indoor space as humidity controlled air (SA).

[0225] On the other hand, room air (RA) being distributed through the right hand side

lower passageway (146) enters the lower space of the first heat exchange chamber (41) from



the i nflow space of the first heat exchanger (61).

Moi sture present in the air is adsorbed by the
adsorbent of the first heat vi@fchanger (61) functioning
as an evaporator. The resulting heat of adsorption is
absorbed by the refri gerant in the first heat
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Because of such arrangement, it becomes possible to increase the filter surface area of each of

the outdoor filters (124a, 124b). Accordingly, the linear velocity of outside air (OA)
distributed through the outdoor filters (124a, 124b) can be made slower, thereby making it
possible to inhibit the rise in pressure loss due to the installation of the outdoor filters (124a,

124b). In addition, dust particles contained in the outside air (OA) are less likely to be

trapped locally in the outdoor filters (124a, 124b). This inhibits the outdoor filters (124a,
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[0229] In addition, in the humdity control system
(10) of the present embodinent, it is arranged such
that dust carried by outsi derlr (OA) and then trapped
by the first filter (124a) 1n the first operation is
bl omn away therefromby roomair (RA) in the second
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FIRST VARIATION OF THE SIXTH EMBODIMENT

[0232] With reference to Figures 18 and 19, the description will be made with respect to
a first variation on the humidity control system (10) of the sixth embodiment. This first

variation provides a humidity control system (10) substantially identical in configuration with

the humidity control system (10) of the sixth embodiment, with the exception that it includes

neither the pre-filter (123) or the first and second inlet passageways (133, 134) in which the




exchange chanber (41) and the second filter (124b)
di sposed in the second heat exchange chanber (42)
integrally constitute the outgdoor filter (124). [0233]
More specifically, in the hunidity control system (10)
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[0235] In addition, in the first variation, the first and second filters (124a, 124b) are

integrally formed with each other, which accomplishes compact formation of the outdoor

filter (124). Furthermore, by the arrangement that the casing (11) is provided with the take-

out opening (161), the outdoor filter (124) can be easily taken out to outside the casing (11)

and can be easily mounted in place in the casing (11), as shown in Figure 19. Since the

outdoor filter (124) is formed integrally, this improves the workability of replacement and -



SECOND VARI ATI ON OF THE SI XTH EMBODI MENT [ 0236] Wth
reference to Figure 20, the description will be nade
with respect to a second vaéaatl on on the humdity
control system (10) of the sixth enbodi ment. The

second variation provides a humdity control system
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second operation. This therefore reduces the frequency of maintenance of the first and

second filters (124a, 124b).

[0238] On the other hand, in the second variation, the second pre-filter (123) uncapable
of automatic dust removal is positioned in the vicinity of the opening part of the suction duct
v(163) which faces the indoor space. This therefore makes it possible to perform
maintenance of the second pre-filter (123b) from the indoor space side. This therefore
facilitates maintenance of the second pre-filter (123b), even when the humidity control

system (10) is, for example, of the ceiling flush mounting type.




[0239] Like the third enbodi mrent as shown in Figure
10, the humdity control system (10) may be of a
so-call ed "cassette" type in %;\/ni ch the first inflow
path (43) and the first out? ow path (44) are

provi ded "upsi de down" and the second inflow path (45)
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INDUSTRIAL APPLICABILITY

[0243] As has been described above, the present invention is useful for humidity control

systems which perform refrigeration cycles for regeneration and cooling of the adsorbent.



a refrigerant circuit (60) which includes first and
second adsor bent - supported heat exchangers (61, 62)
whi ch are fluidly connected gg the refrigerant circuit
(60) to performa refrigeraftion cycle, and which is
capabl e of reversing the circulation direction of
refrigerant; a casing (11) internally having an air
Claim§;, s sageway in which the heat exchangers (61, 62) are
di sposed; and a sw tching nmechani smfor changing the
distribution route of air in the casing (11)
endi on the circulation direction of refrigerant
‘th4%ﬁ ‘ﬂ@frigerant CIFCUIt (60) so that the first air
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i n (11), an outlet opening (24) and an inlet
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for re\%ﬁ)ﬁﬁé Ble G¥5160h ﬁfre@cio?x' IPrdfrigbE i the refrigerant circuit (60) are d1sposed

together with the heat exchangers (61, 62) in the casing (11).

2. The humidity control system of claim 1, wherein the compressor (63) is disposed

in a space partitioned from the internal air passageway of the casing (11).

3. The humidity control system of claim 1, wherein the compressor (63) is disposed

in the internal air passageway of the casing (11).

4. The humidity control system of any one of claims 1-3, wherein, in the casing




the humdity control systemincludes an air supplying
fan (25) and an air exhausting fan (26) which are

di sposed in the casing (11);gfhe casing (11) is shaped
i ke a box; the casing (11) has an internal space
which is divided into a fi rst space (17) defi ned
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refrigerant circuit (60) is disposed between the air
supplying fan (25) and the ai r exhausti ng fan (26) in
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thickne | n f the casing (11). 10 The
comm lc‘a(':tlcfmt‘%%]%ghl 4009 4&m of claim 6, wherein the air

supplying fan (25) and the air exhausting fan (26)
are each formed by a respective multi-blade fan which

6. CAMH ‘%Fﬁg&&oqaﬁ%%ﬁf@iﬁ fromailateral side of a

fan casi ng ariver It forward and
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the air supplying fan (25) and the air exhausting fan (26) are disposed in the first.
space (17) and the first and second heat exchangers (61, 62) and the switching mechanism are

disposed in the second space (18).
7. The humidity control system of claim 6, wherein the compressor (63) of the
refrigerant circuit (60) is disposed between the air supplying fan (25) and the air exhausting

fan (26) in the first space (17) of the casing (11).

8. The humidity control system of claim 6, wherein the first and second heat

exchangers (61, 62) are so arranged as to allow passage of air in the thickness direction of the




out door space are provided in the other of the |atera
plates (14, 15); in the second space (18), (i) a first
heat exchange chamber (41) i@smhich the first heat
exchanger (61) is accommopdated and a second heat
exchange chanber (42) in which the second heat
. hanger (62) is accommopdated are defined adjacently
“““ng@e by side in a direction orthogonal to the fan
side lateral plate (13) and (ii) a first inflow path
(43) for the inflow of air and a first outflow path
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casing (11) and an inside air inlet opening (22) and
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second heat exchanger (62) is accommodated are defined adjacently side by side in a direction

orthogonal to the fan side lateral plate (13) and (ii) a first inflow path (43) for the inflow of air_

and a first outflow path (44) for the outflow of air are provided which extend along one of

continuous lateral surfaces of the two heat exchange chambers (41, 42) and which are

superimposedly arranged in the thickness direction of the casing (11) and a second inflow

path (45) for the inflow of air and a second outflow path (46) for the outflow of air are

provided which extend along the other of the continuous lateral surfaces of the two heat

exchange chambers (41, 42) and which are superimposedly arranged in the thickness direction




the other of the continuous |ateral surfaces of the
two heat exchange chanbers (41, 42) and the fan side
|ateral plate (13) a first o&gflow path (44) for the
outflow of air and a second “outflow path (46) for the
outflow of air are provided which extend along the fan

si de teral plate (13) and which are superinposedly
of the 8@%@&@% the thickness direction of the casing

( ; d the outfl ow path 44, 46).are in,flui
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i.de .communi cat . on openi 75, 76). 13. The humdity
througl it COYRLBF I QDG (P 11 of 12, wherei e ¢ he
air supplying fan (25) is arranged such that a fan
inl et opening (27), provided in 70 the lateral side
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(13); the refrigerant circuit (60) are disposed in the first
> space (17) of the casing (11). 15. The humdity
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which %ﬁesﬁéﬁbﬂgseﬁyana&@g in the thickness direction of the casing (11) and between
the other of the continuous lateral surfaces of the two heat exchange chambers (41, 42) and
the fan side lateral plate (13) a first outflow path (44) for the outflow of air and a second
outflow path (46) for the outflow of air are provided which extend along the fan side lateral
plate (13) and which are superimposedly arranged in the thickness direction of the casing
(11); and

the outflow paths (44, 46) are in fluid communication with the first space (17)

through fan side communication openings (75, 76).

13. The humidity control system of either claim 11 or 12, wherein:

the air supplying fan (25) is arranged such that a fan inlet opening (27), provided in



the outdoor filter (124) conprises a first filter part
(124a) disposed.in the first passageway (41) and a
second filter part (124b) diggposed in the second
passageway (42). 18. The humdity control system of
claim17, wherein: in the outdoor filter (124), the
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whi ch outside air is distributed first through t he
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17. The humidity control system of claim 16, wherein:

a first passageway (41) in which the first heat exchanger (61) is disposed and a
second passageway (42) in which the second heat exchanger (62) is disposed are formed in
the casing (11); and

the outdoor filter (124) comprises a first filter part (124a) disposed in the first

passageway {41) and a second filter part (124b) disposed in the second passageway (42).

18. The humidity control system of claim 17, wherein:

in the outdoor filter (124), the first filter part (124a) and the second filter part (124b)




72 passageway through which roomair is made to fl ow

into either of the first or the second passageways

(41, 42); and the humdity \clz\z trol systemis operable
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t he fil Bpekiativn @O MbicH owyige ain is nitdttibeted figstshuphnhe first filter part
openi ng (163) which faces the indoor space by being in

(124aY dndi ttles 6ROELT the Firstheavbichaiyer $6) apd$s dgesattyr Wpplibd tethe indoor
| ocat ed nearer to the indoor space than the first and

space $&§18R¥nultaneously room air is distributed first through the second heat exchanger
(62) and then through the second filter part (124b) and is thereafter discharged to the outside
space; and

a second operation in which outside air is distributed first through the second filter
part (124b) and then through the second heat exchanger (62) and is thereafter supplied to the
indoor space while simultaneously room air is distributed first through the first heat

exchanger (61) and then through the first filter part (124a) and is thereafter discharged to the

outdoor space.

'22. The humidity control system of claim 17, wherein:

the humidity control system includes an indoor filter (123b) which is disposed in a




passageways (41, 42) in the casing (11); and an i ndoor
filter (123b) which is disposed in the vicinity of an
openi ng part of the suction7fpening (163).

passageway through which room air is made to flow into either of the first or the second
passageways (41, 42); and

the humidity control system is operable to switch its operation between: -

a first operation in which outside air is distributed first through the first filter part
(124a) and then through the first heat exchanger (61) and is thereafter supplied to the indoor
space while simultaneously room air is distributed first through the indoor filter (123b), then
through the second heat exchanger (62), and then through the second filter part (124b) and is
thereafter discharged to the outside space; and

a second operation in which outside air is distributed first through the second filter
part (124b) and then through the second heat exchanger (62) and is thereafter supplied to the
indoor space while simultaneously room air is distributed first through the indoor filter (123b),
then through the first heat exchanger (61), and then through the first filter part (124a) and is

thereafter discharged to the outdoor space.

23. The humidity control system of either claim 1 or 16, wherein:

a first passageway (41) in which the first heat exchanger (61) is disposed, a second
passageway (42) in which the second heat exchanger (62) is disposed, and a room-air
supplying passageway through which room air is made to flow into either of the first or the
second passageways (41, 42) are formed in the casing (11); and

the humidity control system includes an indoor filter (123b) which is disposed in the

room-air supplying passageway.

24. The humidity control system of either claim 1 or 16, wherein:

a first passageway (41) in which the first heat exchanger (61) is disposed and a
second passageway (42) in which the second heat exchanger (62) is disposed are formed in
the casing (11); and

the humidity control system includes:

a suction opening (163) which faces the indoor space by being in fluid connection
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with an air passageway which is located nearer to the indoor space than the first and second
passageways (41, 42) in the casing (11); and
an indoor filter (123b) which is disposed in the vicinity of an opening part of the

suction opening (163).




