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6 July 2006 | HUM DI TY CONTROLLER APPARATUS TECHNI CAL

FI ELD The present invention generally relates to
hum dity controller apparatus and 5 specificall ygthly 2006
an air-distribution mechani smi BACKGROUND ART
Conventionally, humdity controll er apparatuses for
regulating the humdity of air by making use of an
adsorbent material have been known in the prior art.

One such huniHUMIDITYt CONEROALLER APPARATUSsc! osed

i n Japanese Patent Application Kokai 10 Publication -

No. 1996-189667. This hum dity controller apparatus

has an air passage through which a stream of outdoor

TECENPE KL ¥R HOWS and passes. And, a section of the
piping of a refrigerant circuit which perforns a

vapo ressign.refri ati.on cl e by..1 he
ci 1o e RS PivBliT sehdih” Rl g 7, Butaity Sl gparams end
of.the air p ssag}e_. Thi?1 pi ping section in the air
SPES 13&0%%3158 tip8 mechapisiBy apor at or or as a
. condenser. I n addition, disposed on the periphery of
BAASGRONND ART the air passage is a mesh nmenber which
is formed of a net-Ilike nmenber in which is
enc afjenneatienhl hn haw idtyentroliat appastused for ragdlatifietie humidity of air
material of the nesh container is cooled by a flow of

by meddriggeseadf antddestbbati@ateHADHSE b& RhdWMGn IBE b6 art. One such
when the piping section functions as an evapor at or.

N ti . i ' i . LR .
hurdiditBY cbifolRe B}?%hgﬁ{ls sidChiseRRLd nr ggp%rf%gé‘:ﬁa Bt |h[?éﬂon Kokai

t
the"roomor o or air I's adsor] e net -

PublRIRS] No! 1bgedflidgk9n, Wwhen the piping section functions
a

S a condenser,  noi sture adsorbed onto the adsorbent
mat efi. i s.-desor.bed when heated by the refriqgeran .
TP ouhis bk SSRGS MR RS B paleel Barbidlt Wiidh.a stream of

dsor bent erial, is regenerated. PROBLEMS THAT _. o

out§qQueRATER I 83568, VBn35a sHeD of 116 FPIg! a refiigerant circuit

.apove-descri bed conventional hum di t){) control | er
whigh, performasa vapqr cgmprgsgiop gefsigeration cycle by the circulation of refrigerant is

disposed in the inside of the air passage. This piping section in the air passage functions
as an evaporator or as a condenser. In addition, disposed on the periphery of the piping in
the air passage is a mesh member which is formed of a net-like member in which is
encapsulated an adsorbent material.

The adforbent material of the mesh container is cooled by a flow of refrigerant
traveling through the piping section, when the piping section functions as an evaporator.
By the action of such cooling, moisture present in the room or outdoor air is adsorbed via
the net-like member. In addition, when the piping section functions as a condenser,
moisture adsorbed onto the adsorbent material is desorbed when heated by the refrigerant
flowing through the piping section. As a result, the adsorbent material is regenerated.
PROBLEMS THAT INVENTION INTENDS TO SOLVE |

However, in the above-described conventional humidity controller apparatus, air
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2 distribution systens have not been consi dered at
all, and size reduction has been demanded. That is,
it is necessary to switch the air distribution sﬂ%ﬂ@ﬁ@ooe
bet ween the case where the giping section functions
as an evaporator and the case where the piping section
functions as a condenser. Especially, continuous
adsorption and regeneration of the adsorbent 5

distribtion systenechiveent besneconsidpletl @fh I hndisizeS¥&icHOR had PednRmanded.
above-descri bed conventional humdity controller

Tha8 B & hesABRY @litcH e aiPURIMAS s t@l‘ﬁ?%ﬁﬁe@fn tﬁf Qééen\ghere the

and heat | ng air and the nmesh contai as a noi

S m%fﬁfse%fm
icate in addition, the size of th
as %&HB%?{PF%&SPE%%%. SaptipygHs; gseEion; and ﬁ?ﬂeéﬁ@ﬁgn of ke adsorbent

present, i nvention_was conceived in view of the above
matﬁ?%ﬁ?@ﬁ’ées mafe 6ppkieatedpir syRept.esent i nvention is to
~inprove the air systens for the purpose of downsi zing.
- DI SOr Ustateo verdesdtitie Td c@Metsonial huraidityt enthtriolerFapgparatus] however, the
first invention is directed to-a humdity controller

pipidd a3 ateahsi Forc 06GirgS Al heatidgl 4istand it REBhed@fn&N A& R Shoisture-
(69) for accommodating a first heat exchanger (3), an

adsc2Bmpl Mests eiBfhéd ah@iahgnsisP aﬁf,gk} seco [‘J k€ aﬁj AbWesystems

first heat exchanger (3); at exchange

I
déli%ﬁaﬂ%ce({ ) ncgté‘do%g%?) ﬂg&t?o%zgltg osyrrzr?oo él{u%?odlfvgntiogg% ﬁ%ﬁ]ﬁ% tcontroller

mcreeaéggwanger (5), an adsorbent material being supported
on a surface of the second heat exchanger (5). The
20 control |l er apparatus, further conprises
fi rn‘g-fq %lqse?trfPngoﬂa‘g%saﬁ’é‘c 156 I KgW-pfithe abovg proplgays; O\R}ﬂ object
passage, (65) which are formed al ong one end surface in
of the presepidnuention;ls ELimpiave thew syptems denshe pixpesopidownsizing.
surfaces of the two heat exchange chambers (69, 73)
DISEEASVRE QRANVENRIQNe arranged in a superi nposed
manner in the thickness direction of both the heat
excAanfustratéshirbEigurd 89a #3Y) invEdorhisndicicted woathualidiey controller
apparatus further conprises a second air 25 inflow
appapiss egapfising: Afieht hestcaRhghgdl dhatibbf (6OW f@xaé’tﬁ:@ﬁﬁn({cﬁﬁhg a first heat

whi ch are forned al ong another 6 July 2006
exchanger (3), an adsorbent material being supported on a surface of the first heat
exchanger (3); and a second heat exchange chamber (73), formed adjacently to the first
heat exchange cbamber (69), for accommodating a second heat exchanger (5), an adsorbent
material being supported on a surface of the second heat exchanger (5). The humidity
controller apparatus further comprises a first air inflow passage (63) and a first air outflow
passage (65) which are formed along one end surface in a thickness direction in which
respective one surfaces of the two heat exchange chambers (69, 73) continue and which are
arranged in a superimposed manner in the thickness direction of both the heat exchange

chambers (69, 73). The humidity controller apparatus further comprises a second air

inflow passage (57) and a second air outflow passage (59) which are formed along another
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3 end surface which is an end surface where respective
one surfaces of the two heat exchange chanbers &g
73) continue and which is situated face to face ¢Hly 2006
the one end surface, and whith are arranged in a
superinposed manner in the thickness direction of
both the heat exchange chanbers (69, 73). The humdity
controller apparatus further 5 conprises

end painfacgy vdlidls iin guneth sufd%, where #Epective) orfeosurdesi ofythe two heat
and cl osing openings (31a, .:., 33a, ...) for

exclafpe chaabdre (6N eI entiturent wiith e SituaBACRBEUS FERATRE the one end
(69) and the second heat exchange chanber (73), and

sufRe ahd W1MU RRSSAIGed 3 o gérirﬁggseﬂflﬁghl%ytlﬁ ltf?ég’tl?m%a?ﬁecnon of

(59, 65). In the first |nv nt i I St Ion
bofh fhe teah oilg? BB G5 T afD e S “Goptplbe APigtes further
coB T g anSLI P B réésby 47, 2" Y3teF opeming and cloging openings (31

result of this, nmoi st ure absorpti on and noi sture

o 3hase far comppmication ibetwasa the st heat exchangd dhember (69) and the - .

exchange chanbers (69, 73). The second invention

seqond \hegtesxchatgentlvimber (43)f and banh infiloev pdsszed5T063) @yl éazh outflow
the 15 first invention, wherein four openings

padsaita(59,368). whi ch al | ow conmuni cati on between the first
heat exchange chanber (69) and the second heat

exchBNgBe CHabiavedtiod) BOddiksBBulibh S&f A lofl B ‘ﬁ’i’st heat exchange
passage (63) and the first air outflow passage (65)

chaiter 6% g%@ dedofid %e%géa(rchﬁ{&gﬁhéﬂnwr Q%A %3 %\g t@%@.t %%p dning/closing

a matrlx |rect|on
tween the.tirst exch e
corfil %E/e%g%g“*‘% %ﬂgﬁié&wﬁ@gd So-exbhande. RaRBdeult of this,
t he secon i nfl ow, pa nd th

molshith AP Tt Ot are e Hed vt Lot Mnsfggond heat exchange

cl.ose ximty to one another in a matrix direction.
chagbers Bgfﬂ openi ng/ cl osi ng neans (35, ..., 47, ...) are

each forned by a danper. In the second |nvent|on t he

di r eBhq gnsond, impention arevides ajhemidityuecatroller spiarghe dedoyding to the

openi ng/ cl osi ng the eight danpers (35, ..., 47, ...).
firspemventices sthereimbowstapegingb E3a@3d) whictdall 3% comimamitation between the

rel ease are realized in the first heat exchange
firschentrbReha( @O chanibkr t(69) mdabagedogdthedt skdhangéB8mber (73) and the first
air inflow passage (63) and the first air outflow passage (65) are positioned in close
proximity to one another in a matrix direction. Four openings (31a-31d) which allow
communication between the first heat exchange chamber (69) and the second heat
exchange chamber (73) and the second air inflow passage (57) and the second air outflow
passage (59) are positioned in close proximity to one another in a matrix direction. The
eight opening/closing means (35, ..., 47, ...) are each formed by a damper.

In the second invention, the direction in which air is distributed is switched by

opening/closing the eight dampers (35, ..., 47, ...). As a result, moisture absorption and

moisture release are realized in the first heat exchange chamber (69) and the second heat
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4 exchange chanber (73). The third invention provides

a humdity controller apparatus according to the first

i nvention, wherein the first air inflow passage (B3yly 2006

and the first air outflow pasgage (65) are arranged

symmetrically with the second air inflow passage (57)

and the second air 5 outflow passage (59). In the

third invention, the first air inflow passage (63),
exchangbichamber (73put f | ow passage (65), the second air

i nfl ow passage (57), and the second air outflow

ass . i ﬁ? LI t . ,.an
ItO he ??%tglﬁgthﬁegﬁtg I|1 @h&?(gégias}{hgﬁg e ?Qﬁggg%e?gggdggﬁg‘%ﬁcé) rding % the first

. f h..j 'ofn ides a hum.dj.ty ,controller

i b, e YR E B ShG gt 16 e iy Brtauputiow passage (65)

wherein the first heat exchanger (3) and the second
ard, TP g5 A e Icalby Vathethe feauiiad HOw pastage (7mmed the second air

circuit (13 whi ch perforns a vapor conpression

outlony psesga58h cycle by the circul ation of a
. refrigerant therethrough such that refrigerant

condéngix ithind dnventiena ier fitst aiir ddflear Nakeley (68); Uhe i first BR outflow
first heat exchanger (3) and the second  heat

passugd @3 ethe 68Jond1dir inlobhaskaer 51), iaRM R sQBnd AR cﬁﬁﬂé&ipgfsage (59)

absorption and regeneration of .the adsorbent nater

are®placedSA hicsRipabarfBEELOR! ﬁﬁ%@ ???lgs?ﬁﬁgg :ﬁr}eﬁﬁ ce ia g?cri:?fd.

evaporation occurring In excnan

ond e PSSP NIRRT Bl Bl PRI abbub Spidhe v o

provi
.Qur L.nventd wher ei n hurg di fi er ans (80)
firs BfvenliPh b B g dieal DRt (e necong Reoxchanger (5) are
refrigerant. circuit (1) and air distributionis ) )
P“’H}d:?&?i lge%l RNt CHEY tdt)r @hich perfermsasn veporasempressipm gefrigeration
hroygh. a refrigerant evaporating heat exchanger (3,
cycig by gwéélf%lfaﬂea 0%9 f@ﬁﬁl@erﬂaﬁ%\mﬂgm&m ithat refpigetantcondensation and
refrigerant evaporating heat exchanger (3, 5) while
evappratige sdltaseaiely wacwr iiml thof fiwst rieht | gehager (Yndedhsthegsecond heat
heat exchanger (5, 3) is regenerated by the rel ease of

exchwigst ()e therefromto a streamof air flow ng through
the refrigerant condensi ng heat 25 exchanger (5, 3),

wherlabthe tfberts tinesition nivisturdedbdbiptivh i d R¥erdeifion of the adsorbent

adsorbent material of the 6 July 2006 ‘ :
material are realized by refrigerant condensation and evaporation occurring in the first heat
exchanger (3) and the second heat exchanger (5).

The fifth invention. provides a humidity controller apparatus according to the
fourth invention, wherein dehumidifier means (80) for switching refrigerant circulation in
the refrigerant cfrcuit (1) and air distribution is provided so that moisture in a stream of air
flowing ‘through a refﬁgerant evaporating heat exchanger (3, 5) is adsorbed by the
adsorbent material of the refrigerant evaporating heat exchanger (3, 5) while the adsorbent
material of a refrigerant condensing heat exchanger (5, 3) is regenerated by the release of

moisture therefrom to a stream of air flowing through the refrigerant condensing heat

exchanger (5, 3), whereby the stream of air dehumidified by the adsorbent material of the
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5 refrigerant evaporating heat exchanger (3, 5) is
supplied to an indoor space. In the fifth inventign,
the dehumidifier neans (80) switches refrigerant ©July2006
circulation in the refrigerant circuit (1) and air
di stribution, whereby air dehum dification takes place
in one heat exchanger (i.e., the refrigerant
evapor ati ng heat exchanger (3, 5)) and 5
refiigtsanteo Bporativ clidad bx dhag g e8,8)iosuppike fo &l RABor dpatde
ot her heat exchanger (1.e., the'refrigerant

con r\gg ﬁ&hhﬁ?&ﬂt]‘%ﬁ Cfie 'agﬁthn{dg’ﬁergﬂ%?ng ﬁ?ﬂ)ts&\ﬁ‘ctcﬁgsaltéﬁ gétint circulation

t his, um di cation iIs carrie

- .z j on. .. The sixth.i.nventio rovi.d a. i di t

in B GRSt AT AR Ar P, heftnd i it fithion ikes place

. invention, wherejn humdjfier means (81) for sw tching

In ppg %egﬁﬁé?han&%rr kf-athoAelrigerent evapprating ihgat gxehapperc (3.t 5)) and
(1) and air distribution is provided so that noisture

adsprbent-watesalregenegationt thkssi plepetih tlwuethercheat éxchgageniii.c., the refrigerant

_ evaporating heat exchanger (3, 5) is adsorbed by the

condeisinghbedt ereliangerals, 8)). t e thefresuftesfathis, dstapaidifidatign e adrried out -

exchanger (3, 5) while the adsorbent material of a

witi®#t inteied@ivn. condensi ng heat exchanger (5, 3) is
regenerated by the release of noisture therefromto a

str aj b WL ddar - 4 ' .
on o ARG PN 3SRl secortin to o
. ir e r.bent rial of. .
fourfh ARG, alekes TN Bt PP SRR LeBLAR! Gieofition im the
supplied .to.an 4 ndaor .space. |In.the sixth i.nvention .
refe Y Pt Sttt SRr R et Sded s ik o iCiR & firen of si
i.n he refrigerant circuit (1) and air distribution,
flowipg rt@w’géi 3 TREIEEHANY SVRRARIRS healk exchangere (3,n0) dhadprshed by the
exchanger (i.e., the refrigerant evaporating heat .
adsqrlerd apajenial (of thestefrigasent svepareting hdati xghangdrdd, Sawhide the adsorbent
pl ace in the other heat exchanger (i.e., the
materigl off gaefiigerant odedesising Heatagxchangeh éh,d9ris ¢gen&pjedandthe hrelease of
adsorbent material thereof is regenerated. As the
moisteseuthiereffont o s, strdanmiofliain flatvingnthreughathei e gevintvédnldenking heat
interruption. The seventh invention provides a
excHauperd(s,, B),condrey ki sttaRabBhid hufdified ibYotht AdbdiBent! @tetibl of the
i nvention, wherein dehum difier means (80) for _
frig¥ahCdVapSratifg hbdl %k | B3 18 binSliel :
e rgef ri gg?grr?t %i rcui ?m(n%)&l (gngi 13%?%?2???%%%@2%@?
gggéi Biedsif DA hihififiel MhefnsS{815 3WitthesAeliSerdit! drculation in

the refrigerant gjrcuit (1) and air distribution, whereby air dehumidification takes place in

one heat exchanger (i.e., the refrigerant evaporating heat exchanger (3, 5)) and air
humidification takes place in the other heat exchanger (i.e., the refrigerant condensing heat
exchanger (5, 3)) and the adsorbent material thereof is regenerated. As the ;esult of this,
humidification is carried out without interruption.

The seventh invention provides a humidity controller apparatus according to the
fourth invention, wherein dehumidifier means (80) for switching refrigerant circulation in

the refrigerant circuit (1) and air distribution is provided so that moisture in a stream of air
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6 flowi ng through a refrigerant evaporating heat
exchanger (3, 5) is adsorbed by the adsorbent

material of the refrigerant evaporating heat excﬁahﬁ 006
(3, 5) while the adsorbent mgaterial of a refrigerant
condensi ng heat exchanger (5, 3) is regenerated by the
rel ease of noisture therefromto a streamof air

flow ng through the refrigerant condensing heat 5

ﬂoxﬁi‘xg E%P%% Q%e&?w@%&?gx‘fgﬁlﬁe}l% {egx? Eﬂq%fe% gﬁ{ 5& i.s adsorbed by the
L T, e S

for switching refri gerant circulation int

materaal qf gf'e?egr reerentreonfensing) hegh gxehapgerdSs2) issegansrated by the release of
provided so that nmoisture in a streamof air flow ng

moistiyre thynefeom gbra greamtof v dlowing ithrgugteshe eoftiperagecordensing heat
5) is adsorbed by the adsorbent material of the

exchaniger (& BRNWheBbeiRNean oThihdshuntidgidangahe 4dsorbont Whitdrial of the
the adsorbent nmaterial of a refrigerant condensing

refrig8aint B¥PRRNER hdaP exchhnj& (BETFRN bﬁéii %ay;ﬂf fﬁ@o!’)leéﬂ%@? eulgﬁmidiﬁer

nmsturetherefromtoastreamo oW ng 't

meahf 9BEP 6 ggv&gph% ey el .@Cﬁgn%%g% Sheuit (1) and air

dxstﬁg} 1801131? pré)\fngt(g (Setrgﬁeni%g \é o a;‘@ggﬂ n eat ug%nfg refrigerant
oL Lo e i B B TG s

dehum dification node of operation and a

evaneuFing; heat exchengerddeSovhidg theaadserent matetiad of dmsfrigerant condensing
i nvention, the dehumdifier nmeans (80) sw tches

heategthanger & 8) isciegenerated by theweldake ofipisgee therefodm doiatstream of air
(1) and air distribution, whereby air dehum dification

flowirgkésoyghaibe refrigerant hemdenemghwag exchahgee .(5, 3))&vhereby the stream of
refrigerant evaporating heat exchanger (3, 5)) 20 and

air hagadifke by-thekesdrbént rrﬁ@@ﬂim roFtth® FeftigkBst dVapétihg hehteexchanger (5,
ot her heat exchanger (i.e., the refrigerant

3) 1§ @ﬂﬂﬁféﬁ' ﬁgaﬁqa&o&xﬁaeagq*hé dehdiMifiefSmbdE {13%2 Unlt &k humidifier

dehum dification is <carried out wt

me. sr@nf% a*@'g?ﬂﬁ]n%uglﬁg t?dc%e}ajté) @gv];tr | agdg¥ :)\%&CI LC lﬂte ku&'xgﬁﬁclsatlo mode of |
operkefirl el AthigBofibh ime b RRStaRR. o1 on SL'eS”pf‘éie iy
S B T, SR Y L G i

heat exchan (i.e., the heat exchanger (5, 3)) 6
circulptiop ip@hisre 1gerant circuit (1) and air distribution, whereby air dehumidification

takes place in one heat exchanger (i.e., the refrigerant evaporating heat exchanger (3, 5))
and adsorbent-material regeneration takes place in the other heat exchanger (i.e., the
refrigerant condensing heat exchanger (5, 3)). As the result of this, dehumidification is
carried out without interruption. In addition, when switched to the humidifier means (81),
refrigerant circulation in the refrigerant circuit (1) and air distribution are switched. Then,
air dehumidification takes place in one heat exchanger (i.e., the heat exchanger (3, 5)) and

air humidification takes place in the other heat exchanger (i.e., the heat exchanger (5, 3))
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7 and the adsorbent material thereof is regenerated.
As the result of this, humdification is carried out
wi thout interruption. EFFECTS OF | NVENTI ON Thus, §duly2006
accordance with the first invkntion, it is arranged
that: the first heat 5 exchange chanber (69) and the
second heat exchange chanber (73) are adjacently
arranged; the inflow passages (57, 63) and the outflow

ang thesadserbenbmatesis) thereof &y regenpeated.n As tlewesult opdse humidification is
manner in the thickness direction of the first and

casied ontiwithait intenrbpri@e chanbers (69, 73). This provides
a downsi zed hunmidity controller apparatus. That is,

'ERECTS OF INvENaofystens are made sinple in
' 10

construction and the reduction of size is

achi . [ ko ranged.that .adsor ben
mat e?yg’éna#égﬂsag%cﬁo{rvﬁ%ﬁ ?)%rfthglg'glﬂﬂcfnac‘feés B &'PT:rtQ? first heat
6 nd secon hg ex(fgﬁeﬂ'gers (3% and_ (5), therebi/ ]
X PP &R Ry Pt %t})a?n £500H Bt sexchnde; plpmabss) {73y are adjacently
. means __and_an adsor ption/ desorption neans. Such an
arrafiged e dpllew paseages (57, GHwil theoutfopr massages (59, 65) are-arranged in a
dehumi di fication and humdification with the om ssion
supgtimpaserbmatnar inethe- thivkeess alirection aifrthe firfihaml sedutitifeat Bxchange
a reduction in the nunber of conponent parts, thereby
chametletsn(§9;, U3posHiibbeovidespr @orinskezedHurialty dnebildd dpph@ths. That is,
structure but also a downsized hum dity controller
air AxWIbRIdASsysteid BRY ARAE sithplel i S5dsBNSGH 'éﬂ@tthé“iiécﬂ{c?ﬁ‘éﬂtof size is
materials are supported on the surfaces of the first
achfweg second heat exchangers (3) and (5). Such an
arrangenent nmakes it 20 possible to allow the
:TSI reftxlﬁl%%ng Wlistaﬁ‘?.%erdﬁégsth F&g?ﬁtgﬁ%tggﬁg tﬁxgt sllqli:")pf’)Jl esdo 5nb31rétsurfaces of the
dsorption/ desor,pti on perforpance of the, adsorbent ]
firs{ 38 sfiond heal BRoBgRe (5 oaf (Bkithiinby +liP¥ingaisesial formation of
ossible to inprove the efficiency of
h“@%ﬁ’?&? {08 SRoage 24 sh icdsprptigdesernbiopynenssa Seska arsengement makes
.. humdity controller apparatus. In accordance with the
1t pegsibladto; pxavide dphumidificationi ands hppidifiction $@h- 8@8dpmission of an
25 positioned in close proximty to one another in a

adsqrhentimatetial eeomitaimeran Thigrreswiseineal reduztion ihythé niber A tmponent

parts, thereby making it possible to provide not only a simplified structure but also a
downsized humidity controller apparatus.

Furtherinore, it is arranged that adsorbent materials are supported on the surfaces
of the first and second heat exchangers (3) and (5). Such an arrangement makes it
possible to allow the refrigerant to directly cool or heat the adsorbent materials. As the
result of this, the adsorption/desorption performance of the adsorbent materials is brought
to a maximum. This makes it possible to improve the efficiency of adsorption/desorption
and to provide a downsized humidity controller apparatus.

In accordance with the second invention, the openings (31a-31d, 33a-33d) are

positioned in close proximity to one another in a matrix direction and are opened/closed by




8 the danpers (35, ..., 47, ...), respectively.

Accordingly, air distribution systens are nmade i | e
fu > hPelilby2006

in construction and the reduction of size is ac

In accordance with the third & nvention, the first
i nfl ow and outfl ow passages (63, 65) are arranged
symmetrically with the second inflow and outfl ow
passages (57, 59). 5 Therefore, the distribution

the damipsisdB8e.- is 975 edtaspectirelya Aesordingly, iri distribstiorbdystehss are made

perform dehum dification and other |ike operation
simple in dongthuctibhiaad eecredudtionafsizedamteevetlt h the fourth

i nvention, the vapor conpression refrigeration cycle

r ef rinGRE&danéd WiHitke {hlad inSerfivAl Behst | %(ne&ﬂf&tﬂgﬂgassages (63,

adsorption and regeneration of adsorbent nateri

W

accor danc

T SRl PPNy 49 Jlotfcricta

cant i nuous| erforma dehum dj fication operation, or
5 Therelgie, iy AmlbuehR t53isPaEy Breibeed. S & 7SS dhvisoposaifle to perform
adsar.bent terial container. This reduces the nunber

dehpmidifgas othgrdike opprapan ithlhigh efficiencypossible to -

provide not only a sinplified structure but also a

dowiBiagenadaneaivdih the fowth invkhtéon, dhepapat cenpBesortrstigaation cycle

dehum di fication operation or a humdification

refrigeranatdinnit (5 & enpboyedr mekheyéfore, thg hadebiptioh ARY redeferation of
accordance with the seventh invention, the operation

adsdrBert Qndtérule dretiirsen di Withthigh effieggiay.dehuni di fi cati on
and hum dification. This reéduces t¥1e nunber of

10 CONPR RS rdak@’ With thi eﬁﬁf’?b]{ I-rtgyg‘.h NvétioRO ?ts{)sg}t)c?sgfbg% to, continuousty

provide not only a sinp structute

P S TR b ok e bE Wi R 885 OE B iTR guission of en

um di
ffi.cienc

CRI PTI ON .OF DRAW NGS

' i..ah .BRI EF
adscffet AGHpL cOMGingE . Thif s B W™ (P AT PhiRets, thercby

circuit.of a humdity controlle appar at us accor di

makjng'it Rossikle (A PrRKlegI! PR ap‘-i“é‘é’{éﬁ?‘{ §
erspective_view of a heat exchanger accordi ng
1C.

COHWEF aPRSEMre nBesides,  dehypidificatiom pp¢ratimer » humdli
15 are performed with high efficiency.

Pmidity

ation operation

tRIFBHE bBhalsqa gowasize

In accordance with the seventh invention, the operation is continued by switching

between dehumidification and humidification. This reduces the number of component

parts, thereby Izlaking it possible to provide not only a simplified structure but also a

downsized humidity controller apparatus. Besides, dehumidification or humidification is

20 provided with high efficiency.
BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a circuit diagram showing a refrigerant circuit of a humidity controller

apparatus according to an embodiment of the present invention;

Figure 2 is a perspective view of a heat exchanger according to the embodiment of

25  the present invention;
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6 July 2006 Figure 3 is a plan view of a casing, wth
the om ssion of its top surface plate; Figure 4 is an
end el evation view of the casing taken on |ine A-@Jgly 2006
Fig. 3; Figure 5is an end efevation view of the
casing taken on line B-B of Fig. 3; Figure 6 is a

side view of a. danper when placed in the closed

state; 5 Figure 7 is a side view of the danmper when

pl ac Eigura3ine plaparievs pha easing, yuthdh@oinissionsifdis top ewfaet plate;
first nodification of the danper when placed in the

cl osEibus¢ 4liean éridyelewntiOn ivievaofthed @asineuiked of e AL AT Flg 3
danmper nodification when placed in the open state; 10

Fi QUFRyO5 iSarfertd él@va‘(bﬁwe%f ofthe € téam?bﬁ hﬁé‘g ﬁ%f?
ose

t he danper when placed in the ¢ tate; ure

is a d on V\,hen
pl acgl?ugéeﬁ H?‘W(igglgwchtaacfaﬁ%ggwg‘u%%fﬁ%sﬁ]gcgﬂs ‘#1 S@teew of
t he Sin the ion of it urface Iate,
151 FR Pind egww&?e 1 thsm ased ey the open stae
. dehum di fication; gure 13 is _a plan view of the
casi Pguis 8 ps Pﬁ&leoﬂfv@sﬂf@nﬁféﬁ modificatipn of theadampyiravlen placed in the
illustrating a second operation during

clogrshii@esdi fi cation; Figure 14 is a plan view of the
casing with the om'ssi on of its top surface plate,

i || uRigneet? ixga sideivie of fier fiki Mnﬁ%irmélﬁﬁbdtmndw&rp?l%&ﬂin the open
20 Figure 15 is a plan view of the casing with the

stat@jni Ssion of its top surface plate, illustrating a
second operation dufing humdification; Figure 16 is a

PSY CHIEREBLD {sCa ﬁh@rvﬁev& &Ph %@c%ﬂﬁ'tﬂ%?iﬁ?ﬁ@n{)?fg%g%i%n%r LRgn placed in

hum dity controller apparatus
the BI¥RQfipRNt and that of a conventional humdity
controller appar atus during dehumdification

LSRN BB Ry B SR s n e

open state

Figure 12 is a plan view of the casing with the omission of its top surface plate,
illustrating a first operation during dehumidification;

Figure 13 is a plan view of the casing with the omission of its top surface plate,
illustrating a second operation during dehumidification;

Figure !14 is a plan view of the casing with the omission of its top surface plate,
illustrating a first operation during humidification;

Figure 15 is a plan view of the casing with the omission of its top surface plate,
illustrating a second operation during humidification;

Figure 16 is a psychrometric chart representing an air state of the humidity
controller apparatus of the present embodiment and that of a conventional humidity

controller apparatus during dehumidification operation; and

Figure 17 is a table showing respective data of the humidity controller apparatus
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6 July 2006 of the present enbodi ment and the

conventional humdity control |l er apparatus during
dehuni di fi cati on operation. BEST MODE FOR CARRYI N&Jaly12006

| NVENTI ON Herei nafter, an en8di ment of the present
invention will be described in detail 5 wth
reference to the drawi ngs. As shown in Figures 1-5, a
hum dity control | er apparatus of the present
of ghenpreisertnemeddiment and ¢he gprvenshuali birhiditit ¢amtrolen] apparatus during
hum di fication, and has a hollow, rectangular
delparidificeti@popeeatidox- | i ke casing (17). The casing (17)
accommodates a refrigerant circuit (1) and other

BESTMOPR FORCARRYINGEOEF INVENTIONUr € 1, the
refrigerant circuit (1) is a closed circuit formed by

a s bRl 2 n CORRSE Sl d A . . .
fourﬁ%@agt\%mgtaghl ng V%F@gof%e%%gﬁ 'i‘ff‘géﬁgB? I(%I?A/ bep%%anbed in detail
.SWtchin ns,. a first heat exchanger (3) which is a
Wnﬁﬁfértenﬁeegttgggg’\%f}%ser, an expansion valve (11) which
_Is ap expansi on_nechanism and_a second heat exchanger
(5) Aswshenn; & Figwes nlrShenthvuaudivy repairollar apparatgi of ghe present
the refrigerant circuit (1) is charged with a
embagimegfeefpnts rqvmm-air dehumidifigation andubhumidification, and has a hollow,
configured, such that a vapor conpression
rectardularg pasllelepipedc bex-like @eingo(1Hd bfhet kasitg r@J) aiccommodates a
of the refrigerant therethrough. One end of the first

refrip@dnt exedieQiyand oiher b@ngﬁmeﬁresd to the four-way
e

swtching valve (9). ot her end of the first heat

excrtashg (t8)FipSreC : of .
second hegtt ei%%gnggjri ‘e?és@?,‘f“g‘ ?ﬁ‘g‘“gg‘gggsﬁ ‘gﬁse&laﬁgcént formed by a
r'_

ol 1Y B 0, G S SRR v
f [ ' 3

pol S S oM roa, bl b Ao S o

e B A 0B S BBt o e et e banger 5

.second heat exchangers (3) and (5) is 25 provided with
whigh js gsgg0 FXCENEAT i num fins (13) each shaped |ike

a rectangular plate 11 )
In addition, the refrigerant circuit (1) is charged with a refrigerant. The

refrigerant circuit (1) is configured, such that a vapor compression refrigeration cycle is
performed by the circulation of the refrigerant therethrough.

One en‘i of the first heat exchanger (3) is connected to the four-way switching
valve (9). The other end of the first heat exchanger (3) is connected to one end of the
second heat exchanger (5) via the expansion valve (11). The other end of the second heat
exchanger (5) is connected to the four-way switching valve (9).

With reference to Figure 2, the first heat exchanger (3) and the second heat
exchanger (5) are each formed by a respective fin and tube heat exchanger of the cross fin
type. More specifically, each of the first and second heat exchangers (3) and (5) is

provided with a large number of aluminum fins (13) each shaped like a rectangular plate
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6 July 2006 and copper heat transfer tubes (15) which
penetrate the fins (13). An adsorbent material is
supported by nmeans of dip formng (inmmersion forﬁ*ﬂﬁ¥2006
on the external surface of edth fin (13) as well as on
the external surface of each heat transfer tube (15).
5 As the adsorbent nmaterial, zeolite, silica gel,
ctivated carbon, materials selected fromthe organic
and copp t tramsfentubes (L A Whigh pepeirats theding ik3) i es or
wat er - absorbing properties, materials selected from
t he Anadsorbérdmaptenialss supparted by neeanngf diprfomxing i(anmerisibn forming)
group or sulfonic acid group, and functional polyneric
on tht @{terdhls s@ e dfSeatle TRE(IBY) 4k SvelB 8 5h tthe @xRe1aY ¥BHRce §BY¥ach heat
be used. 10 In the present enbodi nent, the first heat
umﬁﬁﬁmﬂﬁgﬁs_(3) and the second heat exchanger (5) are
fm and tube heat exchangers of the cross fin type.
Al terpat.i v L ff.erent..types of, heat K exchanger
pe cv ey Abrbent Bl Pabd BRS B0 A5 Hlted G Frgter setected
coprugated fin typ be, used., Ip_ addition, in the .
frors  {iee HEEaB i GRIMRAIT TATG hayisg: BaioPhHiceProgeriics or waler-absorbing
supported, by 15 neans of dip formng, on the
Prozés!ﬁ%%s Aeaterails seleeted iraanéhe ivn-exmhanige resip Fanilydvving caneoxylic acid
external surface of each of the heat transfer tubes
groypl 8y sulfpnieracid igvamipy and Hencithmel pelymenintmaterihls sayh dsetemperature-
supported on the external surfaces by any other
senditbehprlgmers msy bomgdas its ability to provide
adsorption is not reduced. The four-way sw tching
val & th®)présent @mbodindal @€ Bt hbst awhhﬁgbrbgs WRANHR second heat
first 20 state that allows comuni cation bétween t%e
, (dthir . _
exclidnp &l (HNsket ih 'FhdPRILE She%ﬂ QXC}%'%%% eoaff]glgecrt)éﬁnptgp?.s ‘«(\{atgmatlvely,

communi'cati on between the sec f our

B G B S ve WA g SHP L b Bhcangers o

t Lal the sa time, conmunication between
the@ﬁéxgétg?ﬁ:&yg%amay |ruag%orts (as indicated in Figure
1(B)). ,,.And,. the four-way switchjng valve (9) .is
w1 PG inBE ppaee, PRfodimen, (b 2Bwrogss maleral s supppried, by
operation in which the first heat exchanger SS)
meapy o dipfaEning. an denerdersak supface ef exhofithe 509 €13) and on the external

surface of each of the heat transfer tubes (15). Altemnatively, the adsorbent material may

be supported on the external surfaces by any other techniques as long as its ability to
provide adsoxption is not reduced.

The four-way switching valve (9) is so configured as to switch between a first
state that allows communication between the first and third ports and, at the same time,
communication between the second and fourth ports (as indicated in Figure 1(A)), and a
second state that allows communication between the first and fourth ports and, at the same
time, communication between the second and third ports (as indicated in Figure 1(B)).
And, the four-way switching valve (9) is switched for establishing a switch between a first

operation in which the first heat exchanger (3) functions as a condenser while,
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12 sinmul taneously, the second heat exchanger (5)

functions as an evaporator and a second operati og ir]

whi ch the second heat exchanger (5) functions as July 2006
condenser while, sinultaneodgly, the first heat

exchanger (3) functions as an evaporator. Next, wth
reference to Figures 3-5, the inner structure of t he
caS|ng(l is b5 described. Referring to Figure 3,
simplganegusly fhe segondakeat ekelangers(Sdunething fasi & staparatarsaral a second

| ower side in the figure), a backside (upper side), a
opksatibn hian ehidhd ¢he( Isefond shehe) exchaigenr (5P Hunctivag dassiad€ondenser while,

(right side). In addition, in Figures 4 and 5, the

sirfdsinesusyl e H@Gheut E%aﬁg@rf(gfﬁnct{m'aﬁ *an'e§a Q¥p as an

upger S|de|nthef|gure and a bottoms ac_e(llovver
and g TRt 1 *Z’lf%ghre_%?gif %e“f?ﬁirogéévﬁ’?% Lﬁ% Hhing @7) is
depbBt REEHie 6 ek Sl B (S G S60Has (e s Shown as a

dra in aquu? se ond suction, opening. (21) through
E‘?l@ﬂ‘i’r(ﬁpﬁﬁfrs}d@sa rfehand side (ing smaﬂ ang a right- -
(17) further has a right side plate (17b) which is
hang sidle degbtvside). alrf additionsun Figurespdriad g, (123dasingr@dphas a top surface
whi.ch emission air EA is expelled outside the room
(Whinhl issheemas dnappéresidecipahe figure Pand 4 beteng burfdvie ¢lowet side).
hum dity-conditioned air SAis supplied to an indoor
spacThe EAsaROAFYisi sgahd Svieh&/idsd inPldnland s ShapeBaikeid flRADox. The
pl ate (27) V\hlchlsapartltlon menber. The partition

casilga1) hadva 1ckekign %?at@glg ;) 7 WP wﬁg@ Hied ﬂ{#}‘%thPh%pemng (19)

equl phent chanbér I NSl e casl ng

thr ! Wcﬂ%@h&g% ) N e A R 'egigg. %) through

|rect|on o ness” o
e es 4 an t.he arti
Whl(c?l 1%Ogm( %’/')Mé p%?e avadny o%‘?(tcﬁ f&g B a5 a right side
t he.casi ng (upper side . L.
Ph@é?{’@m%@t 8 lsz‘i']%fd aﬂﬁl ﬁeﬁ%be?lﬁl@ QPERIng (M@gh @yhich emission
. rthermpre, with reference to Figure 3, the
alrgérus. XpgHed) joytsidde( te) raom gnd Poswsand oullst opering A% fhrewgh which
a front plate §17c) of the casing (17) (lower side)
hurgidity-cppdifiopdaaindd ismmpplied totve indeorsgacel7) (upper
side). In addition, in Figure 3, the partition plate
( 27)Dispospd sinside rtbel ,casinlg: HA1Dhist aigartiti@s pla2d (3Dmehivht is a partition
right relative to the central part of the casing (17).
merfibekul YTh20pdtition plate (27) defines an air chamber (29a) and an equipment

chamber (29b) i!nside the casing (17). The partition plate (27) is disposed perpendicularly,
i.e., in the direction of the thickness of the casing (17). Referring to Figures 4 and 5, the
partition plate (27) is disposed so as to extend from a top plate (17e) of the casing (17)
(upper side) to a bottom plate (17f) of the casing (17) (lower side). Furthermore, with
reference to Figure 3, the partition plate (27) is disposed so as to extend from a front
plate (17¢) of the casing (17) (lower side) to a back plate (17d) of the casing (17) (upper
side). In addition, in Figure 3, the partition plate (27) is positioned, such that it lies

somewhat right relative to the central part of the casing (17).
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13 The equi pnment chanber (29b) accommopdates the

conpressor (7) and other devices in the refrigerant

circuit (1) with the exclusion of the heat exchad@éW§2006
(3, 5. In addition, the equapnent chanber (29b)

houses a first fan (79) and a second fan (77). The

first fan (79) is connected to the first outl et

opening (23) while, on the other hand, the 5 second

fan (h¢)equipriannanhids @Ok achmaaddhaUtlet g

(25). The i&?lr chanber ((29aj)1 of the casing Olﬁgﬁ@éd} (7) and other

deREQVihARE ré’ﬂlgg‘raﬁt &hﬁﬁ"tt (IZ hst‘(l}lé Qgﬂﬁswﬂ Pl ﬁ%ﬁ X]{ézg%]rs '(§ 5). In

a partltlon nmenb sur ace

addift &f dod Sy b (ZEE?FWSF%%{&%%@%% abecn TERED. The
pl ate e second end surface plate
ﬁrs(% P58 cORectstbihegt St pppina (e mihiieobntPaspoibstihand, the
endicularly, i.e., in the direction of the

Sectmﬁl é’%bls@pnmw@ddaéhm@celldmuthpemng (ZShown in Figures
.4 and 5, these plates are disposed, such that they
" ext eHte hir cchatriber (282) afutht axsing!@7eis( grovidetiowitiia Bt leAd surface
surface plate (17e) in the casing (17). As shown in

platei(88) whidh ié b Paiftitiofim&nser Sdédcas®et] Afrfict g 2\411*1‘&1 is a partition
second end surface plate (31) are disp sed sb as to

t;0 7 Si
meSt: 84 ooy ORLAE INe 6} Bl { PARLRSbALL: STHE firt end
t yr f at e 3) I

surflEE Pl fa3)) 8 Sk, o bt ﬁtﬁ@bo\?s? ‘tﬁ'%?;wefﬁag Sl (&) are all

. of casing (.17) re hand,

iRt o@oefACURRy. G tincle Girdflion Shpsituichieef of dhrohomeL (A and, as
that .t slight] nderlles the central part of casing

Sh°t"wm 3BUEH 6v€H1d $’, ‘gﬁfgul? ates arerdispesed; wchghw thew extgnd frogn the top

i sposed_so as to extend between the first end surface

Sm*fe@ Igipf&t(ye()%)theabmtoem@u&ee plite @ie) inthd casingl@re (31),
as shown in Figure 3. And, in the casing (17), a first
heatAseshoharigdigirad dhe fiﬁg)tnd surflice ipkito (38) layd ftlos seednd asd surface
a conmpartnment by the first end surface plate (33), the

plats éXradke disposedrsbaseo pkiehé td Sik)partitin pldle\(ﬂ? fiémRhéleft side surface
(67), and the partition plate (27). In dition, in

platé ((E720 48 ithRgcdsing) (173 SRICAIAH on) B filRK Gﬁtﬁmc@fjﬁMQﬁs)(lZ%)omnoned

is divisionally formed as a conpartnent by the f

suchedhdlt i? 5]1%1{[); ARAIRHEL EertraPpart Bfﬁs?&??ma?gg%rﬁ gr f %eth% other hand,

plate ( the dividing plate ele
the sHdbdd 09 §urface plate (31) is positioned, such that it slightly underlies the central

part of casing (1f7), as shown in Figure 3.

The dividing plate (67) is disposed so as to extend between the first end surface
plate (33) and the second end surface plate (31), as shown in Figure 3.

And, in the casing (17), a first heat exchange chamber (69) is divisionally formed
as a compartment by the first end surface plate (33), the second end surface plate (31), the
dividing plate (67), and the partition plate (27). In addition, in the casing (17), a second
heat exchange chamber (73) is divisionally formed as a compartment by the first end

surface plate (33), the second end surface plate (31), the dividing plate (67), and the left
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14 side surface plate (17a) of the casing (17). In

ot her words, the first heat exchange chanber (69%

lies on the right-hand side in Figure 3; the seco duly 2006

heat exchange chanber (73) l#es on the |eft-hand side

in Figure 3; and the first heat exchange chanber (69)

and the second heat exchange chanber (73) are forned

adjacently parallelly 5 with each other. The first
sidesutfaex pled d&7a)( 8) thes catimp¢EBd Im dthee Hords theedirst heat exchange

exchange chanber (69). The second heat exchanger (5)
chansbedli @OPSiest on tHee ri?ﬁt:bmﬂ BRI! i XGHABIS; Ghardeesnd HRkht exchange

A horizontal plate (61), serving as a partition
chalfiEPEr3) ids YnS RRS 4&h egﬁ { r
pl at 83§) and theg%agﬁd\%l?% téH(lilg erf)sf t eﬂzé;slfugg%eat exchange
hat it,defines a 10 first inflo ssage
chafrbbs (67468 thd"Hephd EH e iha chaiBogryld) ar omgi EB3EAAY paraltely
.Forizo tal plate (55), serving as a partition nenber,
with gaqki fsed bet ween the second end surface plate (31)
. and the front plate (17c) of the casing (17), such
t hatThe fisgeheai exchangec G ds idispbsd inghe Siagjeabaychange ehamber (69).
second outfl ow passage (59). The interior space of the
Thecsedmibheal #ychapgeti(§) ideltbposadtinclad degofd heat exéhangd ehamber (73).
direction of 15 the thickness of the casing (17))
i Nt A hpgiedntainglaleo(§), BPALE s RYpdriigor AehARNtig|dif)o8éE Setween the
(61, 55). And, in Figure 4, the first inflow passage

firs @d)sutfacd AarRA3Pind 06 bhAPpIs (1 Pdorthd @?sgg)‘ﬁllbg, ’S%lgl? tryegg f defines a

ot her hand, the first outfl ow pdssage
firstO hat e [ LOUN jexD, £ n .
s S PRaakE Jus) o S frd oyl DSyl {653 i FABEORTG dorizonta
ide n the other hand, the,seco utfl ow passage
plaf 5 berv Rl KL SkOion. P Tep o CUSHEaEs Pefiren 96 SPRoad Fod surface
t first nflaw p a 63) and the fjrst outfl ow .
plath (50 2 Thos pneBier 37 e o Pt GF i (st 4t o Seond inflow
thifknes direction in which respective one surfaces
passgge {313 2pq p second pytilowr Bargagsc@P)-exchange chanmbers (69)
and (73) continue, and are arranged in a superinposed
manA@e itpriemepace of Kivesasingi (1 Bcisidivided vettigalty fist, iartbe direction of
second heat exchange chanbers (69, 73). 25 In
the thitdnessof, the casbag (k¥) pinto ipyfer and paweraspacds) tharisriaontal plates (61,
second air outflow 6 July 2006
55). And, in Figure 4, the first inflow passage (63) is formed on the top surface side
while, on the other hand, the first outflow passage (65) is formed on the bottom surface
side. In Figure; 5, the second inflow passage (57) is formed on the top surface side while,
on the other hand, the second outflow passage (59) is formed on the bottom surface side.
That is, the first inflow passage (63) and the first outflow passage (65) are formed
along one end surface in a thickness direction in which respective one surfaces of the first

and second heat exchange chambers (69) and (73) continue, and are arranged in a

superimposed manner in the thickness direction of the first and second heat exchange

chambers (69, 73).

In addition, a second air inflow passage (57) and a second air outflow



15 passage (59) which are forned al ong anot her end
surface which is an end surface where respective_ one
surfaces of the heat exchange chambers (69, 73) 6 July 2006
continue and which is situajed face to face with the

one end surface, and which are arranged in a

superi nposed manner in the thickness direction of the
heat exchange chanbers (69 73). 5 And, in Figure 3,

pasgégé (ggi ﬁf;%c?)nefrla Lot ar r a %ﬁsénmﬁ Lﬁﬂgg lv?h:;a} 1sof lt H{P ¥lirface where
resp&ggggg)gle ?sgg‘ﬁ%spﬁis ﬁ)te%éqa %}E@ge € @gbéggggﬂ, ﬁécggl%\;/:vﬁ and which is

ane symretry on the basis of a_central |[|ine that
Sltuéﬁeésfé%% o fsge erhsﬁhe &8 cad suiterenaad vdiaihare gerapgethines superimposed
- (69) and (73). In addition, the first inflow passage
mar@g n the thinkusssdirestiwatafdie hiat Exdhangd ¢haatbesu@?j 73). 10
opening (19). The first outfl ow passage (65) is in
conmaumd, datFigure 8, the filkeidfions paskae ((63?)ind tHehfeise Bit{lo@ Pisage (65)

i n comruni cation with the flrst outl et opening (23).

are Iﬁﬁn ée%c%%éﬁ@thﬁaﬁé @.gé’onﬁflﬁhoh%zgs?ag%o(‘gw Rhé fﬂaa' fond outflow

h™t he second 'sucti on openi ng he 'secon
f h
Pa“%é@ G EERRE GG by o dfha BT NeSE el b b B g centra
tl et
line R S e i SERRd S e ee $BybeS (RGP T t
17 S B e D o33 i @gzwas
rovided with a first danmper (47), a second danp
OPGIPHQ)(U)a tIiie firstieirdlew nassage (6Mds in ccfmwmmmweth th% Byst fan (79),
respectively. These four openings (33a-33d) are
therghys being rie ccommugtioation withstharfiryy autlebnperamp(28)r The aecond inflow

matri x direction, in other words they are vertically

passhgd €83 1syin2€oramuaiegtich iwitht the Jeoomd ehictkmuepeding RI)Ai The second
The first opening (33a) and the third opening (33c)

outflope hatsagé (BY isr i chrapfunR¥GHERat tHeasdeend EROX7M |’dléieb)0 Being in
the other hand, the second opening (33b) and th

comﬁﬁﬁhidaho@&ﬁﬂﬂtﬁgsée%ﬁg)ouﬂ& chiflg (2%, second heat exchange
chanber (73). The first opem ng (33a) allows

CoTRULES} AHBIRER S, H Shrs 20 03P 20RY vin i o
fourﬁ1h$ﬁegun%%e(§5£g3§b? %Sl, ﬂd).o Fhe %rst to fourth openings (33a, 33b, 33¢, 33d)
are provided with a first damper (47), a second damper (49), a third damper (51), and a
fourth damper §53), respectively. These four openings (33a-33d) are positioned in close
proximity to one another in a matrix direction, in other -\;vords they are vertically laterally
arranged in the form of squares in pairs. The first opening (33a) and the third
opening (33¢) open to the first heat exchange chamber (69) while, on the other hand, the
second opening (33b) and the fourth opening (33d) open to the second heat exchange
chamber (73).

The first opening (33a) allows communication between the first inflow

passage (63) and the first heat exchange chamber (69). The third opening (33c¢) allows
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6 July 2006 conmunication between the first outfl ow
passage (65) and the first heat exchange chanber
(69). In addition, the second opening (33b) all owgJuly 2006
conmmuni cation between the filst inflow passage (63)
and the second heat exchange chanber (73). The fourth
openi ng (33d) allows communi cati on between the first
out fl ow passage (65) and the 5 second heat exchange
cogmaieatiop7hytwens thedivat joptiicvyrassage (68 andcthed fiestdheat exchange
surface plate (31) is provided wth-fifth to eighth
champberi (685 (18 baditidhpthe 3teundApehing BAbY alldvs ¢ommugiohtion between the
openi ngs (31la, 31b, 31c, 31d) are provided with a
firkti fﬂﬂbvﬂ?ﬂ@ﬁ@e ((Sg) an@ the XJeBortRMBAY ekchéhge Rh&HAYEN(TB). The fourth
danper (39), and an eighth danper (41%, respectively.
j 1a,: Cihnd ILi.Qn
P8Fe (4D AR, SOmmhifaion Bawelhthe A SR IMIAREY) and he
direction, in other rds they are vertically :
Se(fogflzlf’%thwh%ﬂgr%ﬁﬁlggeri mhe formof squares in pairs.
~The fifth openj.ng (3la) and the seventh opening, (31c)
QpenAtsc?E‘PW@ 1p :%lllgﬂre %eé\? sscbeis e fserblate (3(48)13 wrovided with-fifth to
_the other hand, the sixth opening (31b) and the
cightlyppaningsddl P 103349, Jdddn The fifib te etghtivopeningse@Btaadids 31c, 31d)
chanmber (73). 15 The fifth opening (31 a) allows
arecroovided cdth 2 fifth elhwpen(3Shen siethoduinpeni3Dya spaadadanpa{39), and an
and the first heat exchange chanmber (69). The seventh

eighfediniser (31 Yespbdtively. TBBTUHY Gthings (BB, 38B31¢)B195 6@ sbsitioned

outfl ow passage (59) and the first heat exchange

in E1BFTBRKIRPY0 ohdafAkkrlih Amatedificibh iARARErNGords Ry are vertically

al | ows conmuni cati on between the second I nfl ow passage
lat%fémﬁ%ft g“fgéqfﬂﬁ ‘3{ Eﬁesgﬁﬁgﬁ@-gigﬁm%ﬁ?§é?@ﬁs§gg AL e soventh
; 59
ond EASEOBEHL b RSP BB R 05 RGP §tlr anc, e

. [(47-53 =41 nst.it yte openi and c| osi ng neans
sy PP AP Siobehl) SRS Gh e polaltisatbeond heat exchange
3la-31d). The description is nade with a focus on the
chapber (/3o ei ghth danpers (35-41). The danper (35-41)
has a vane part (43) 25 shaped |like a rectangle and a
shaf Fhey4ifth ©psning r Baahadlowsneomimiupication thetweane thrarsecond inflow
(43), as 17
passage (57) and the first heat exchange chamber (69). The seventh opening (31¢) allows
communication between the second outflow passage (59) and the first heat exchange
chamber (69). i In addition, the sixth opening (31b) allows communication between the
second inflow passage (57) and the second heat exchange chamber (73). The eighth
opening (31d) allows communication between the second outflow passage (59) and the
second heat exchange chamber (73).
The first to eighth dampers (47-53, 35-41) constitute opening and closing means
for opening and closing the openings (33a-33d, 31a-31d). The description is made with a
focus on the fifth to eighth dampers (35-41). The damper (35-41) has a vane part (43)

shaped like a rectangle and a shaft part (45) arranged centrally in the vane part (43), as



6 July 2006 shown in Figures 6 and 7. The shaft part

(45) supports the vane part (43) on the first end

surface plate (33) or on the ?econd end surface pfl;é't'lé(ZOOG
(31), such that the vane parll (43) is rotatable. And,

as shown in Figure 7, the danper (35-41) is configured

so that the opening (3la-31d) is placed in the open

st at e_when .t he va par 4 is placed in a5 :
shorgy A5 abugs 6.@5&% e S%ﬁépéﬁ‘z%#) Suppats e veRsPaTh (434 ppdhafirst end
g7-53) are formed so as to have the sane structure
surtase plate (3P arhn thefsetpndoendl syinfabe glet €Y1y, (8L -tk the Viree part (43) is
structure of the danpers (35-41) is not limted to the
rotaudisls. sSAAWNas BhéwglneBigre ANthe7dantpert (35s41) cacdonfignmRarso that the
(47-53, 35-41) may enploy a structure shown in Figures

opehth mﬂ-ﬁll? 05 RaceHr MCHhET e OB WKEnFIHG U A8 Iﬁlrtamf) s phited in a
0 ifth'to

Referring igures 8 and 9, there are shown

hor{é\ggﬁgl g%sgﬁ%g ?{’gheg %gérdﬁ'r at?ﬁ&gkéh ng%@ﬁ% ng&fB% al?és P80 Wt have the
._configured u t i Wo va rts (43) rotate
sane, ot gt oe 168 o e Budiest 6088 et {val y . O
t her eby pl aci n? t he associated opening (3la-31d) in, _.
t he Dpefrustuse el theafpmers{3S+4d) ks rat ligiteflgo shaones shewp in Figures 6
are shown fifth to eighth danpers (35-41) 15 each of
andvihi chhat s, pa@vdmw\m’-%ﬁ Hod)amay paplay g stB)cturEshéwn in Figures 10
danmper (35-41) is configured, such that its two vane

andddrdr s s{rédfure shofwal idtigurpsBiand9. t her eby pl acing the
associ ated opening (3la-31d) in the open state. In

addiRéfering!t Figr€s$ aiid Y, her@iake/ st fifth kesigtBRRRetsS(36541) each
provided with a dehumdifier nmeans (80) and a

of VHBA H profideARABS i Bane p‘é?t)@ (43)l  Eack 8RthpaUBSA1Y Rebod}Bred, such

20 dehumi difier neans (80) nay be switched to function
i 455, A B 60 TERA ARl f) N ME! vnb K ol
BB RNV LS TSR B 0 T

SRR 10 B SRR 8. gt Wi o5

that 25 noisture present in a streamof air flow ng
cach f Bhish ié RE e vith o vane Raftyd)-( dfachrdappper Gl )is configured,
suchZ?l?a.Gt its two vane parts (43) is folded upwards, theréby placing the associated
opening (31a-31d) in the open state.

In adc}ition, the present humidity controller apparatus is provided with a
dehumidifier means (80) and a humidifier means (81). And, it is configured that the
dehumidifier means (80) may be switched to function as the humidifier means (81), and
vice versa, thereby allowing a switch between a dehumidification mode of operation and a
humidification mode of operation.

The dehumidifier means (80) switches the circulation of refrigerant in the

refrigerant circuit (1) and the distribution of air by the damper (47-53, 35-41) so that

moisture present in a stream of air flowing through the first heat exchanger (3) or the
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18 second heat exchanger (5), whichever functions as a
refrigerant evaporating heat exchanger, is adsor
by adsorbent material while, on the other hand, GpﬁHVZOOB
adsorbent material is regenggated by the rel ease of
noi sture present in the adsorbent material to a stream
of air flowi ng through the second heat exchanger (5)
or the first heat exchanger (3), whichever 5 functions

secafid hedtefcéhmgéra(ﬁ?{ widolsteesfungtibigals aa¥f{pRR@e Evapafding/h@at exchanger,
streamof air thus converted into a stream of _

is dedorbEddnli Ssbofdeht MiatkA MR BA n{he"ﬁlgﬁ{] 'uh%hg,: ?dﬁﬂpé?llt' fbterial is

Into th_e room hOn t_he othe_r han]gl, t e ! Ier mﬁans
regpihdied Wy i e S MG A B e eBhdrbl g Yo aggrm of air

t he danper (47-53, 35- 41) so_tha isture present in,
ﬂo‘é{mgttﬂgﬁwﬁahe A fﬁ@h#aeb Z@Hort & Dejtrhept picenger (3), whichever
exchanger (3) 10 or the second heat exchanger (5),
aonsHas\Actie i gananticondengmghepeychargesranddhe soeam ohair st converted
. exchanger, is adsorbed by adsorbent nmaterial while, on
intg hstranhef dehamddified sipblyeint advatbent mbteriakis seppdiediabahe lopm. -
the rel ease of noisture present in the adsorbent
mat eDh athe t 6ther Hah@aheo huidified e o(SUNrWitRed RBe circulation of
second heat exchanger (5) or the first heat exchanger

reﬁ’%g%}ant‘lﬁ‘ﬁx%riﬁfffgéranf HiRG it @D andhe AidtEhit AR byRE 9&9@%@@7-53, 35.

eat exchanger, and the stream of alr thus“conver
o i i . .
A1) 33 iy B B o WinSlof oSl B ol B TR pneer @)
Xt, t unni ng. operati on of. t he above-described .
or 1 Seepet feal {P0HsRRer B Bl BPAE updfopd &8 4 g eT v eporating heat
um di.ty, cantr.ol |l er appar at.u kes in st ream of )

excRaiEst, isMsomd b AP DArETEEYbR o e s R, GiRerbent material
. selectively a_dehunidification operation or a .
is reggRsTated by 4be trlease obmersiire Gresentin theadspidant materipl friactregm of air

control | er apparatus continuously perforns )
flovgpg througl theasecond heatl eichangerf (5 ar ithenfixsp beattaxohanges (3), whichever

alternately repeating a first operation and a second
fundppes at acefrigBmet deslensihg hbatrexdhange and thed dtesamapiar thius sonverted

performs dehumdification and hum dification

into@preain Fhamidifibd bir byahd adsafbeanmaneial i8 3opplied imddhé icom.
hum di fi cati on and dehum dification operations in

RUNNING OPERATIONG. 25 6 July 2006

Next, the running operation of the above-described humidity controller apparatus
is described. Fhe humidity controller apparatus takes in a stream of first air and a streém
of second air and performs selectively a dehumidification operation or a humidification
operation. In addition, the humidity controller apparatus continuously performs
dehumidification and humidification operations by alternately repeating a ﬁrst operation
and a second operation. Besides, the humidity controller apparatus performs
dehumidification and humidification operations in full ventilation mode and, in addition,

humidification and dehumidification operations in circulation mode.
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19 DEHUM DI FI CATI'ON OPERATI ON I N FULL VENTI LATI ON MODE

In a dehum dification operation during full

ventilation node by the dehunidifier neans (80),8 July2006

outdoor air QA is brought inifs the first air and is

supplied to the roomwhile, on the other hand, room

air RAis brought in as the second air and is

di scharged outside the 5 room FII,ST OPERATION In
DEHEMIDIFICATEON ORERATIONIN FUELIVENTILATIONM@DE

the second fan (77) are driven, the process of.

i Sirli deMeaRNRédtidR dperatiBh dRfAS Tl RemilafNf A Yy the Hehumidifier
and the process of adsorbent-material, regeneration

kUL RS G615 L5545 FASHIRATE o v

ese e out door

desorbed out of the first heat exchanger (3) is given
T00fy the roomair RA. Referring to Figure 1(A) and
. Figure 12, during the first operation the second
FIRSTFSMERATION he third danper (51), the eighth danper
(41), and the fifth danper (35) are 15 placed in the
openinshafiest\wpetation dmwhivh thé fiest fA10¢79) alidthefsesid fATPBrare driven,
(47), the fourth danper (53), the sixth danper (37),

the 36cdsd Of SRS 28RN 3Rk BEGAPhSHE chdhgbNE5)CAASBE process of
state. The first heat exchanger (3) is suppliéd witha

adsSibeReRaRLial %@aﬁoﬁﬁno%'ﬂﬁe %gﬁ?g%‘}}?ﬁg?lf %h% Qkcadker (3) are

I's supplied th a streamof o

o o AL N SSDATR, 1A (L0 B8 or 01
. Lt, 0 the refri i rcui i
o S 5o S0 51 B 4 s LS B g e

eat f[sxcha_n er (5) func¢tions as an evaporator. That
exchangep(Yps BYAR LR BedPe® 2 &h- pressure refri gerant

expel | ed out of the corg)ressor (Q flows into the
fi r ftefersiag OxEirarydfA) and Figue Headurag rthe firstopperation the second

heating. In the first heat exchanger (3), the

damgpgs WP ethe thiad elainpes (yptho eighth darepaddl), wet yhe fifthtdamper (35) are
external 25 surface of each fin (13) and on the

placedtiar thel opan b@mte wifilee @ahthb esthert hand;fthe firgbdanpby (dTe the fourth
20

damper (53), the sixth damper (37), and the seventh damper (39) are placed in the closed

 on BRSH R dBRn e R B2 FFRER ingR s 8he 18 pd dingiRaefoptside the

state. The first heat exchanger (3) is supplied with a st;?am of room air R4. The second
heat exchanger (5) is supplied with a stream of outdoor aﬁ OA.

In addition, the four-way switching valve (9) changes state to a state shown in
Figure 1 (A). As a result, in the refrigerant circuit (1) the first heat exchanger (3)
functions as a condenser and the second heat exchanger (5) functions as an evaporator.

That is, high-temperature, high-pressure refrigerant expelled out of the
compressor (7) flows into the first heat exchanger (3) as a heat carrier for heating. In the
first heat exchanger (3), the adsorbent materials supported, respectively, on the external

surface of each fin (13) and on the external surface of each heat transfer tube (15) are



6 July 2006 heated. This heating causes noisture
desorption fromthe adsorbent materials, whereby the
adsorbent materials are regenerated. On the ot he® July 2006
hand, the refrigerant condend&kd in the first heat
exchanger (3) is deconpressed by the expansion valve
(11). The post-deconpression refrigerant flows 5 into
the second heat exchanger (5) as a heat carrier for
heatedol iThty. beating vauses auristureedasomtionaingrerth¢ Biisorbed tmasérials, whereby
adsorption is generated when the adsorbent materia
the sdsopiment andtevials drbecgexératedal surface of each fin (13)
and the adsorbent naterial supported on the externa

sur fGif eheObtheAGAndIRE rEiRBRLE CohdtASed %‘f’}dheﬁglgs? HRat exchanger (3) is

noi sture. The refrigerant 1 n the secon

deoGHESRRATYY, e pEBRIoRNARE (15 TR pAREMPloh R Rl o
imog B it Bfel FIERRGR (b 2 REFirfoPt; BF SHB0RE i 1 g second heat

_entering through the second suction opening (21) by
exchanggio (594 heat of fa%ﬁ@ptl%eﬁ gaerted Wher theragsogheat praferial supported on -
travel s through the second inflow passage (57) and
the externel swfach effeaels fin (@3 ansbh adgabentaniterial (s@pportedoon thecexternal
fifth opening (31la). In the first heat exchange
surfadeaofivech héd ransfor sibe (15) ddsab besistiife0 MThe ee fligefad sirthe Bécond heat
material of the first heat exchanger (3) is rel eased :

excHaBgé €5) 008y khehe@Ndf allfborpHb® andehent RAPSARE aiThe RAfrigerant
is humdified. The roomair RA thus hum difi ed becones

evaporitbd RalftecRl 13k $S{R o iesﬁéa)ls}&%ﬁ%azg ngg g)aéifcpﬁ‘gt&g.

exiting the first heat C
t hr fLr I passgge 5 .
t hi ?ﬁ%%%ﬁ?n g @’?8?‘“ t"#h’g}#“ PRSRIed il Qﬁgﬁg}/é}% skitg, suction
assy thr ou the first f 7 i | schar ged
operi B3 By BB s e Bt hd ifeppd s () an L ARG e e seoond
. o the other_hand, an inflow of outdoor air QA entering
infloyy, ptigee (D R B2y erfirey beti Fghengs) chambyz | (69) from the fifth
through the first inflow passage (633 and flows to the
opendng §hthelt the fEH begt cxehanse chamByr (¢ mmoigursedesarbed from the
opening (33b). In the second heat exchange chanber
adsofbep} matesiab ofthe first heabexshangso (3)ds relaiseil so thégoemedr By and, in this
the adsorbent material of the 25 second heat exchanger
way,(tb¢ remmal airi R4 ishinsmidified. t e codrdair R ithusQinidified becomes a stream
dehumi di fied. The 6 July 2006
of emission air E4. The emission air E4 exiting the first heat exchange chamber (69)

flows through ﬂae first outflow passage (65) by way of the third opening (33¢). Then, the
emission air E4, after passing through the first fan (79), is discharged outdoors through the

first outlet opening (23).

On the other hand, an inflow of outdoor air O4 entering through the first suction
opening (19) travels through the first inflow passage (63) and flows to the second heat
exchange chamber (73) from the second opening (33b). In the second heat exchange
chamber (73), moisture in the outdoor air OA4 is adsorbed by the adsorbent material of the

second heat exchanger (5) and, in this way, the outdoor air O4 is dehumidified. The
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21 outdoor air QA thus dehum dified becones a stream
of humdity conditioned air SA. The humdity
conditioned air SA exiting the second heat exchan§euly 2006
chanber (73) flows through t2le second outfl ow passage
(59) by way of the eighth opening (31d). Then, the
hum dity conditioned air SA after passing through
the second fan (77), is supplied’indoors through 5
outdur aero@4 dhsidehaimidifieh be@nied 2)strebip it loaiiRite torditiefedtanesd. The
execution of the first operation, the second operation

hunSiditg 85RdiB6heA Ui S%E%E thePERATd ﬁ%\&(t '%83332‘ %%{%%ﬂﬁé} (73) flows through

operation in which thefirst fan f e secaont
nd Bl Syl 0 vl 1 GER SR SEOE 1 e mamiciy
cop PR St =R 1EHEE Tgpi e Seoqbiandath i apbed ndagrs through

noi sture present in outdoor air QA is adsorbed in the

thg secgnd patlat opening @¥er (3) and noi sture desorbed out of

.the second heat exchanger (5) is given to room air

RA. 1porefommiétion efothEieyecuion(ds)the didst kipgratien,l the usridngperation is
t he second operation the first danper (47), the

cafrizdrouh danper (53), the seventh danmper (39), and the
si xth danper (37) are placed in the open state while,

SETONDeOPERATIONG, the third danmper (51), the second
danmper (49), tl)e fifth danper (35), and the eighth

dam@f etdaeord %gﬂjaggﬁ?%i)v&hiém&ecﬁrglsga% %@? %I‘ug 'ﬂé{‘ggmn& (77) are

first heat exch I'S suppll eam o
. aj . 20, d h 5) .
oG 98Bt O o OB AL SERDRBOEH SR S proces o
reBSTSP S b RE FfFond Al Bxclpnyer (R PaRftovh it fiber rords, in the
igerant circuit (1) the second heat, exchanger (5)

rerri
SECPHA CINTHHY N SN SUEH @ETERY 1 iRtdoRe aF (3 iR eadtsorbed hian gy first heat

3) functions as an evaporator. That is, o
BXWKMQPE%? desothedpue ef the seeandrhiegleexghangex (B ik given to room

~out of the 25 conpressor (7) flows into the second
air Rdat exchanger (5) as a heat carrier for heating. In 6

July 2006
Referring to Figure 1(B) and Figure 13, during the second operation the first

damper (47), the fourth damper (53), the seventh damper (39), and the sixth damper 37
are placed in the open state while, on the other hand, fhe third damper (51), the second
damper (49), ﬂ_}e fifth damper (35), and the eighth damper (41) are placed in the closed
state. And, the first heat exchanger (3) is supplied with a stream of outdoor air O4. The
second heat exchanger (5) is supplied with a stream of room air RA4.

In addition, the four-way switching valve (9) changes state to a state shown in
Figure 1(B). As a result, in the refrigerant circuit (1) the second heat exchanger (5)
functions as a condenser and the first heat exchanger (3) functions as an evaporator. -

That is, high-temperature, high-pressure refrigerant expelled out of the

compressor (7) flows into the second heat exchanger (5) as a heat carrier for heating. In
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22 the second heat exchanger (5), the adsorbent

materi al s supported, respectively, on the external
surface of each fin (13) and_on the external sur@‘&‘éyzooa

of each heat transfer tube (23) are heated. This
heati ng causes noi sture desorption fromthe adsorbent
materials, whereby the adsorbent materials are
regenerated. 5 On the other hand, the refrigerant
thecsspochbest erehanger (Shothe adsenbentxiateniglsr suppprted; respectively, on the
deconpressed by the expansion valve (11). The
extgrogk sudfaco v eachslim (1 3) end bn dreasiterhblonsfacd of exch heatf trarsfer tube (15)
heat exchanger (3) as a heat carrier for cooling. In

aret Reatdd, r SThib qﬂiatin% X@heRIfloishdk, ddWBAtiodl fBfhS MPLiIbm materials,
gener ated when the adsorbent material supported on

whé:B6y %taﬁﬁmlznﬁiﬁtéﬁa?m%freg.?lggﬁgd_n (13) and thelo

adsorbent material suppo on the external :

surf of ,each heat transfer tube (1 adsor b .

o S0 o RE Rl R AR Fopdihsps B Reat sshgoner (9 s
. (3) absorbs. the heat of a rption and then .

de°§ prsveck By thergxpansion w%ﬂfﬁ- eV ap desrdgompragsion gefigerant flows

. back to the conpressor (7) and repeats such a

intec jthee dirgft heat. exchapgrti (ons aahedintaroer dor rcoolingii r IIRAhe first heat
entering through the second suction opening (21) by

exchianger(3)f hedt @f fadsaptiam s ganeomell ivhes te72sottreelt maTerial supported on
travel s through the second 15 inflow passage (57) and

the Bktenml borfidecorsackhfid (18pindthehdbaBenANees] supportdd Sthe external
the sixth opening (31b). In the second heat exchange

surfaPobedch(hed) trandFérStubé g]ﬁ%@&%eﬁoiﬁsw e relﬁgg%?ierﬁ 9Athe first heat

mat eri al of the second heat exchanger (5) eased
kot L I, | qa wiw t ai :
eXci sghuﬁ%?g%gerg% ee?tggfnag??rpﬁ% fbﬁlus ﬂm%? é@géén bgglgr?égl gerant
1.5S] ir EA The, enlssion air
evafr®l ARl L SR Rber ot ) A AL BB A i raletop o
t hr ou the first, outfl ow passgage (65 f the )
foult ﬁa%dlﬂi’é‘ni%‘g infloxyof ropm, air, jd %'\(%‘ffé’g% %‘)ﬁ@y they second suetion
af t assing thrqough the first fan (79), is
opeiph EHARG A5 Rt db DT Andcond s 2D stk (701 tragsdshveh the second
. .(23). On the other hand, an inflow of outdoor air QA )
infloyy, passagr) (Y Rrasdgfiownte therseeonshlcat exchanpe phamber 1(93) from the sixth
travel s through the first inflow passage (63). The
opergug §dy). aln tl@rsekcoudibedt rexchange chimabér (78), heiature desvaleagefrom the
chanber (69) fromthe first opening (33a). In the
adsdrbent materid of thkudegoRDRE exchanger (5) is released to the room air R4 and, in
this way, the rgom air R4 is humidified. The room air R4 thus humidified becomes a
stream of emission air E4. The emission air EA exiting the second heat exchange
chamber (73) flows through the first outflow passagé (65) by way of the fourth
opening (33d). Then, the emission air E4, after passing through the first fan (79), is
discharged ocutdoors from the first outlet opening (23).
On the other hand, an inflow of outdoor air O4 entering through the first suction

opening (19) travels through the first inflow passage (63). The outdoor air OA flows into

the first heat exchange chamber (69) from the first opening (33a). In the first heat
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23 exchange chanber (69), noisture in the outdoor air
QA is adsorbed by the adsorbent material of the éUrFHZOOG
heat exchanger (3), whereby the outdoor air OAis
dehuni dified. The outdoor ak? OA thus dehunidified
beconmes a streamof humdity conditioned air SA The
hum dity conditioned air SA exiting the first heat
exchan chanber (69) flows through the 5 second

exahange @gﬂpb@séﬁgé megfurpyinyvihy ogtdaoh airs Ede i Rdsoplkad hy the adsorbent
(31c). Then, the humdity conditioned air SA after

mapaiab bﬁ@xetﬂmdwghexdhan@e@ndméaby the/gutdocr an@dlis dehumidified. The
i ndoors through the second outlet opening (25). After

outd¥&CAif DANhAS démlaﬁeerb@c@ﬁ@sr Bbtedth of R@nidityTon@Bhed hiPB4. The
is carried out again. d, indoor space

i I R T ——
. HUM D _FI. CATI ON ERATI | N. FU .
Ce%ﬁ?a{fl&?‘? SEDPS) DA AT die %eefsre@q?eawgr ét‘f’)on i they ity
entilation node by the hunjdifier ans 1), ro
conaliltrones& argSdy adiey ﬁ»@ssvrrg theoughdhe secopd afarr (Hadls| %mphed indoors through

di scharged outside the room while, on the other hand,

the seeotd wutlet epeameg @5hr ought in as the second air and is
supplied into 15 the room FIRST OPERATION In the
fi r safitapereatiian of thentecolnd bperafion, the ffiast dpébitioand catréed out again.
second fan (77) are driven, the process of adsorption

AndNinlE& §RAECO aehmﬁﬂﬁﬁ@&@ﬂa@e@ﬂur(ushslyrtdnidaeo@rl%)ce@anﬁén of the first

regenerat| on in the first heat exchanger are

Opegﬁfohlﬁgtﬁ)éjgecohaloﬁérgﬁgn words, in the first operation,
m)| sture present |n the roomair RA is adsorbed in

bed
out o e:;Nf:’l‘;idfwr st exc ange?@? mASItIFI{/N: gﬂ{ he
out dgor _ Ref err Ei aur =
74, 180%: B ﬂﬁ“@%ﬁopstopsr 498, bt g Py () bumidifir
th ourth da 53),.the, seventh d (39
meqr a8 Uy Jam A B RNt iy & HE QUSAT A ?@3@ ggét %Htege the room
while, on the other hand, the third danp rgﬁ- he
while, 0B fée other handpentdporgyir Od Hebmghwn&aﬁlﬁwc? §ur aa%ﬁ fupglied into
ei ghth danper (41) are placed in the closed 6 July
the pyo®
FIRST OPERATION
In the first operation in which the first fan (79) and the second fan (77) are driven,
the process of quorption in the second heat exchanger (5) and the process of regeneration
in the first heat exchanger (3) are carried out. In other words, in the first operation,
moisture present in the room air R4 is adsorbed in the second heat exchanger (5) and
moisture desorbed out of the first heat exchanger (3) is given to the outdoor air OA.
Referring to Figure 1(A) and Figure 14, during the first operation the first
damper (47), the fourth damper (53), the seventh damper (39), and the sixth damper (37)

are placed in the open state while, on the other hand, the third damper (51), the second

damper (49), the fifth damper (35), and the eighth damper (41) are placed in the closed
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24 state. The first heat exchanger (3) is supplied
with a stream of outdoor air QA The second heat
exchanger (5) is supplied with a stream of room & yuly 2006
RA. In addition, the four-wa$4sw tching valve (9)
changes state to a state shown in Figure 1 (A). As a
result, in the refrigerant circuit (1) the first heat
exchanger (3) 5 functions as a condenser and the

statsecThel frstaticaexgticngar ()53 shppltetdi whk aastream ef apwoai air. O4. The
That is, high-tenperature, high-pressure refrigerant

secEPedak BRcHAHEerqE) IsRApp IS PHIES S@Eant 61 rdonP¥iE RIYNT O the
first heat exchanger” (3) as a heat carrier for

heat; . [ . e .
dsannddh, 1BF for ot U ENENE P Eninl: shitSto o giste shown in
. external ,surface af each.fin (13 nd.op the external
Figtit, F A" ofSehcRlledn 6 angrsront diteutne) He i b pidhoneer @
This heating causes noi sture desorption fromthe
funefipns ap & sondesen ang the segrad berj exehangear$d funstionhestagrgvaparator.
. are regenerated. On the other hand, the refrigerant
- condénteds, i highitemperatire h ddgh-preshian g eefrig@pnt j expelled out of  the
deconpressed by the expansion valve (11). The
confppéssoi@) divprscatl the firstfheagexchmiget (3B a heat cartibefos deatiiy. In the
heat exchanger (5) as a heat carrier for cooling. In

first héat SR6RMEeNEDH! tHadoitan aflierad suppeabd, HespRAaE P8Rt dPthe external

is generated when the adsorbent materi al supported on

I fd ‘ _
surfallf oF EA! B LSV AGSE L cRAR Llilnie o Bl Fanefer tabe (15 are
e fer. b : r ' T

heafl 23 1Wafthg KhS midiaddSoshabron GR s ARt Fipuc iy whereby

h t(gs hegt of . Pdsor tion 8nd then evaporates. The

the aqsprhegbmaterialsare F&eneTal%di s directed back to the
conmpressor (7) apd repeats such a cjrculation. 20 |n .
addi‘tn 81, othrr Lﬂ?‘ﬂd‘v‘kﬁ s¥irigent sprdorsech i the Higt betoarghanger (). is
t he second suction openi nl% (ZTR by drive of the first

decgnpressed didl theapepanyion valve (1)) Thepestsdachmpregsion Hefrigerant flows
second inflow passage (57) and flows into the second

into hthatseexwh heaeexchamgee r(S) 28)a headnoartie firxdoolingpelmi thg second heat
(31b). In the second heat exchange chanber (73),

exchmnpeat (5) chéan of dsorption & genefhited whenl sl hdsdrbeyit iaeerial supported on
adsorbent material of the second heat exchanger (5),

the shemaPyurfdee of @ach &R (33Y arfdthe dseBent rﬂétfaﬁﬁ%u?ﬂ_dig&drcﬁpﬂ‘le external

air RA thus dehum dified becones a streamo July
surfA3QfF each heat transfer tube (15) adsorb moisture. The refrigerant in the second heat

exchanger (5) pbsorbs the heat of adsorption and then evaporates. The refrigerant
evaporated is directed back to the compressor (7) and repeats such a circulation.

In addition, an inflow of room air R4 entering through the second suction
opening (21) by drive of the first and second fans (79) and (77) travels through the second
inflow passage (57) and flows into the second heat exchange chamber (73) from the sixth
opening (31b). In the second heat exchange chamber (73), moisture in the room air R4 is
adsorbed by the adsorbent material of the second heat exchanger (5), whereby the room

air R4 i1s dehumidified. The room air R4 thus dehumidified becomes a stream of .
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25 em ssion air EA. The em ssion air EA exiting the
second heat exchange chanber (73) flows through_t

first outflow passage (65) by way of the fourth 6‘]1“?3’2006
opening (33d). Then, the emgsion air EA after

passing through the first fan (79), is discharged
outdoors through the first outlet opening (23). 5 On
the other hand, an inflow of outdoor air OA entering

em{sHb 8 En The hisAF iscy, 8RR B0 secont e Kiitnes, cppaber (73)
oo B SRS B 00 S b o0y o

(69), noisture desorbed out of the adsorbent materi al :
the gmigstn 4ir Edt afigs nassieg himeuache gyt fars(793) ie disehprged owtdoors through
outdoor air QA, whereby the outdoor air QA is

the frstiodilét qpeningq23he outdoor air OA thus hum difi ed
beconmes a streamof humdity conditioned air SA. The

hum @h the ctaBdhindoae thffiw oSbutdsort iNDA Efering ﬁﬁoWe first suction

exchange chanber (69) flows through the secon

' f ] a 9 j
ooy IO RASRAHEOlA e Hrsl BHIENL Rl ST FRFR R e first heat
[ ro h ec fan.(77 is suppl i

excﬁ%%%o%? rgﬁ'ghh? %‘eﬁ%eeg%%do@ﬂ%té%ﬁeni Iﬁg%é‘f}g i}gat exchange
Upon npl eti on of the executjion of the first

chaggier (0.0 FROIHHEE srorbef or G i adRrapE matspal fodie first heat
OPERATION | n the second operatiaon in which the first

exchaniger (B3 yis gikepsedhto the OYilgor i 4z whezghy theiputdeer aif ghd is humidified.
process of adsorption in the first heat exchanger. =3)

Theapnidedreaip it duts lyfmidif@dr kagomes at strsami of hiniditycomdi air SA.
exchanger (5) are carried out. In other words, in the

Thes bapidityoperditioned, ainuil4s exitiag pthe sfirst heat exehangei chdfdbars(69) flows
adsorbed in the first heat exchanger (3) and noisture

throtigh treaedomlibutdbw fassage (§9byheal ofiehangali opéning 631a).V EThen, the
to outdoor air CA. Referring to Figure 1(B) and

hunfidli@péshdlfoned Wir 54| AARE pSRRHBNE0ARE R deebnd 18 (FPL ¥shppfied indoors
danmper (49), the third danper (51), the eighth danper
thro(xéi“he aoshd hgef bﬁéﬁhgdéﬁ)?er (35) are 6 July 2006
Upon completion of the execution of the first operation, the second operation

carried out.

SECOND OPERATION

In the kecond operation in which the first fan (79) and the second fan (77) are
driveh, the process of adsorption in the first heat exchanger (3) and the process of
regeneration in the second heat exchanger (5) are carried out. In other words, in the
second operation, moisture present in room air R4 is adsorbed in the first heat
exchanger (3) and moisture desorbed out of the second heat exchanger (5) is given to
outdoor air OA4.

Referring to Figure 1(B) and Figure 15, during the second operation the second

damper (49), the third damper (51), the eighth damper (41), and the fifth damper (35) are
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26 placed in the open state while, on the other hand,
the fourth danper (53), the first danper (47), ge
sixth damper (37), and the seventh danper (39) ar@July 2006
placed in the closed state. 2bhe first heat exchanger
(3) is supplied with a streamof roomair RA The
second heat exchanger (5) is supplied with a stream
of outdoor air QA 5 In addition, the four-way
plaed tinhthagopeal state( @hilehamgbs osheat himtlp the dtwatte dampen (53), the first
Figure 1 (B). As aresult, in the refrigerant circuit

dafper Y, the sixfddapér BT haa gk sévahth daatjset | %&))Saré‘%la%ed in the closed

condenser and the first heat exchanger (3) functions

s'caﬁei'S g%e%@t% APERth ]angé? 3.’3) is SuppHed Ry é‘f I%Rm air RA. The second

h-pressure re rant expel ed o

| heaia”%%%ﬁffsei{%ﬂpsbeﬁiﬁl AelitfngTo ﬁg?ﬂé%fSXEQ?Sﬁﬁr neat

exchan t he adsorbent materials supporte
res pgtgg% ths Hownway syaeng valier Q) changes ftate m @ gtatg)shown in

and on the external surface of each heat transfer tube

Figuis]l @e Aseqresylt, hithe redigiran druite) thd seaond heat exchanger (5) - - -

desorption fromthe adsorbent materials, whereby the

furatiens dsentondenser aad thedirst heagenkarice (B) f@rctiohe a9ihevaporator.
hand, the refrigerant condensed in the second heat

exchangeris,( Digh-empkPatORs Ohigh§e&Rtkeb efiporaak Paklled out of the

val ve (11). The post-deconpression refrigerant flows

coﬂlﬁes%? enffidwd toﬁﬁ@&ec%ﬁ& B@aﬁgﬁ&h&%& & a@a g@ﬁtca.ﬁ%ﬁ' rfc‘)rei-geaﬁﬂé In the

cooling.” In the first heat exc anger

sec&%ﬁéﬁtekgﬂhn %22@5 %h?o%é/}g Eﬂht{ s Q&; gftgcglr}gsg)@\‘#\?eyé%nsthe external

orte Ive
Chfl nd,on he xtern faeof the.h
surfE e eafh 937 (0 Bl Pt 4F ST TR 1 felibe (15) are
rst heat exchanger 3 sorps the heat 20 of
healggl o 1574 hertiaacrantte o0 feoutont tgr AAsyEberyimaterials, whereby
evaporat ed |s directed back to the conpressor (7) and
the?@i% g materiplpareregeneradon. I n addition, an inflow of
air RA entering through the second suction opening
(21)On e ethes/barsl theneehifigarant candensed énthefsanend @) eacdnger (5) is
(77) travels through the second inflow passage (57).
decimpressddney thecaxpansiorRealft (18. t The pestidecspiession esfripanagteflows to
chanber (69) from25 the fifth opening (31a). In the
the first Heah&athaspes {aNgea tbandaatier(f6P toolipl ST fifdt héR exeliiger (3),

6 July 2006

heat of adsorption is generated when the adsorbent materials supported, respectively, on
the external su;face of each fin (13) and on the ‘extemal surface of the heat transfer
tube (15) adsorb moisture. The refrigerant in the first heat exchanger (3) absorbs the heat
of adsorption and then evaporates. The refrigerant evaporated is directed back to the
compressor (7) and repeats such a circulation.

In addition, an inflow of air R4 entering through the second suction opening (21)
by drive of the first and second fans (79) and (77) travels through the second inflow

passage (57). Then, the room air R4 flows to the first heat exchange chamber (69) from

the fifth opening (31a). In the first heat exchange chamber (69), moisture in the room




27 air RA is adsorbed by the adsorbent material of the

first heat exchanger (3), whereby the roomair RA s

dehumi dified. The roomair RA thus dehunidified 6JU|Y 2006
becones a stream of emi ssio®7air EA. The enmission air

EA exiting the first heat exchange chanber (69) flows
through the first outfl ow passage (65) by way of the

third opening (33c). Then, after 5 passage through the

air A stadsenbed B9)the ttsorkent awteal aif theEArst heati schangge @3), whereby the

outdoors through the first outlet opening (23). On

rodnl QirAN & dérnddifiR. | Thé v iairoRy dRgr dedumid¥ie@ beedrhéda stream of
through the first suction opening (19) travels

em%s%i{og‘éngE PGT&Eﬁ;stgﬂfaﬁPM R gﬁe fRP %Jezﬁ -egggﬂm)gte I3ﬁambe:r (69) flows

oor |nto secon

oo B S oggg,tﬂggg@ﬂ@ 0485, s, st

fromthe adsqrbent material of the second heat
passagenthryigh %Tﬁt dan €193 athe gmisigmar v igsbichanged @t\tdoors through the
wher eby the outdoor air CAis humdified. The outdoor
firsyputlepapemiong (3R)ni di fi ed becomes a stream of hunidity
condi tioned air SA. The huni di ty conditioned air SA :
exi t Ondh¢ bthes baraln dn lefidw ek ohtdogeair Chhediering H3)ugh thedirst suction
t hrough the second outfl ow passage (59) by way of the
opRirEh (1) Jtéav@nemkcggh(mdﬁrst HTRW padshps (mssaﬂentiheoaiﬁdlbor air OA

t he second fan the hum dity conditione air

|
ﬂo¢(v§ nﬁb‘fﬂ@ deB6hd RPLEGhahl %%eﬁgfﬂg%nﬁ’% s%&or{ﬂﬁtgﬁge oﬁSb) In the

Upon conpl etion of the cution of

sec%ﬁdéﬁ@aﬁ ngéhangé‘ @hirhlge% 73 %i;o?étﬁr%rhek&becf ﬁ%ﬁat id aﬁ%rpé}ﬁ%zﬂenal of the

_ oor “space Ication s continuous
LTl APy T P g 01
e 6 5, Bl A 50 8 s

roomair RAis brought in as the first air and is
condifioped @iy $hd o'&i%hmdlfa cogditioned aisrJsb exitiag dhe senopddieat exchange

air CAis brought in as the second air and is

chatibst {33)g 8dws uthtoghsthe ivend: ioutfldvatpassagof(SPefbyi yey aeft the eighth
in the refrigerant circuit (1) is the sane as that in

opehing| (3126 Viheh) dfter passageoiieovghdhd Seeonkd famr(7P), ittenhurhielitg obnditioned
is omtted accordingly. 6 July 2006 *

air 4 is supplied indoors through second outlet opening (25).

Upon completion of the execution of the second -operation, the first operation is
carried out agiu'n. And, indoor space humidification is continuously carried out by
repetition of the first operation and the second operation.

DEHUMIDIFICATION OPERATION IN CIRCULATION MODE

During a dehumidification operation in circulation mode by the dehumidifier
means (80), room air R4 is brought in as the first air and is supplied indoors while, on the
other hand, outdoor air O4 is brought in as the second air and is discharged outdoors.

The circulation of refrigerant in the refrigerant circuit (1) is the same as that in full

ventilation mode and the description thereof is omitted accordingly.




28 FIRST OPERATION In the first operation, the process
of adsorption in the second heat exchanger (5) and
the process of regeneration (desorption) in the {0 vy 2006
heat exchanger (3) are carrixgd out. In other words,
in the first operation, noisture present in roomair
RA is adsorbed in the 5 second heat exchanger (5) and
noi sture desorbed out of the first heat exchanger (3)
i BYELT outdoor air OA. During the first
FIRgge(r)gtl on,f(tﬁ\hle first danper (47), the third danper

(o gt abliod PR Bross oo dpR i O Wibp 18y gpaneer ©

hand, the second danper ,49}. he, fourth danper, (53), .

and QeoPpes 9t AEARPBIAOD SICRORNIIN] ithe Grsidah PH ARERS 63 fgspried ot
are placed in the closed state. The first heat . .

In othet hveordwrin (t3y firss opgratiohdmdisiure ipresent ingaamodir &dt gagsorbed in the
air CA. The second heat exchanger (5) is provided

secondtHean egthaagen () andomoiture @8sorbed outf bHtheofirsb heatomxchanger (3) is
QA entering through the first suction opening (19)

giizeh&@‘éﬁid%orﬁih%gh the first inflow passage (63). Then,
the outdoor air QA flows into the first heat 15

exc b%?i?x ttﬁ% medgfézﬁi%la, ﬁfeg?]?gﬂgﬁ?ﬁé?ggg), REMirdNdrer)(51), the sixth

the T eat ange nol st ure

e
hand]; e SRy, Sortieh 5P 8 GUEDBERE (BP0 BthofiinliG 3% and he

air EA. The em ssion _ air exiting the_first heat .
seveaiiy amger CRAIEr PAES) i Mpagloesq i (HS. st diesh earapger () is
20 passage (65) by way of the third opening (33c). . .
providednwithfa streapn of aytloph aisu@#. t Fhe s¢qond hephpxqhpnger’ (Shés provided
em ssion air EA is discharged outdoors through the

withfd steamoefirbetn apBAi ng (23). On the other hand, an
inflow of roomair RA entering through the second
suciindfiflowefionglob2diy Q4 enterirsg thhoughghe filse swtioagpening (1Y travels
passage (57). Then, the roomair RA flows into the

throSaF SR ARERloX pAsaAEL(63N AR, (he3dutdsdirait O ows Into the first heat
opening (31b). In the 25 second heat exchange chanber

exclﬁﬁ% ’cgg%ligéxt Y65) 'fforh Nie " AR HehinBA(332) 20301 REAfRY Kdi€ dkchange

chamber (69), moisture desorbed from the adsorbent material of the first heat

exchanger (3) is released to the outdoor air Od, whereby the outdoor air 04 is humidified.
The outdoor airtO4 thus humidified becomes a stream of emission air EA. The emission
air EA exiting the first heat exchange chamber (69) flows through the first outflow
passage (65) by way of the third opening (33c). Then, after passage through the first
fan (79), the emission air E4 is discharged outdoors through the first outlet opening (23).
On the other hand, an inflow of room air R4 entering through the second suction
opening (21) travels through the second inflow passage (57). Then, the room air R4
flows into the second heat exchange chamber (73) from the sixth opening (31b). In the

second heat exchange chamber (73), moisture in the room air R4 is adsorbed by the
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29 adsorbent material of the second heat exchanger
(5), whereby the roomair RAis dehumdified. beeJ v 2006
roomair RA thus dehunidified becomes a stream of? 4

hum dity conditioned air SA29 The hum dity conditi oned

air SA exiting the second heat exchange chanber (73)

flows through the second outfl ow passage (59) by way

of the eighth 5 opening (31d). Then, after passage

adsbibenu giiatéried oo tiendedond Riéar ) exchinegen ui),dwhyrebyntliet ramechir R4 is
air SAis supplied indoors through the second outl et

dehgﬁﬁalﬁe& (322 - robRPRIrc RAPtRET dhualidifiee Beceedesi #nsuehmt b humidity
first operation, the second operation is carried out.

conTaonbl afh T’hg;\'h%ﬂ cﬁt@’ 50%81%@?1?&’ g »Qﬁ %&ﬁfng e sk&nd kzeat exchange

process o dsorp on“int I rst eat anger

roce gener in the s d heat
chagfpea (e Rops) Enieh. B Fel o e "G00 e S pof e eighth
second_operat i on noi st present in roo :}E [1 R‘%g
openingddbily 1hepyaltdr pRpet Brquehdle reeRpd oy GY).4hei hyldity, foaditioned
desorbed out of the second heat exchanger (5) is given
alr §4is suppliesbindedns tmaugh Sedecdndgputlatopeaing@Shper at i on,
the second danper (49), the fourth danper (53), the '
fi f tWpahaoqeple(d pf ﬂ&nﬂetdﬁéorseﬁlﬁmtﬂrsdapmﬂior{,:iﬂe saond operation is
pl aced in the open state while, on the other hand,

carfidtEonfti r st danper (47), the third damper (51), the
si xth danper (37), and the eighth danper 441) are

SE(?g)g\qlf@pm PfoRl 0sed state. The first heat exchanger

s provided with a streamof roomair RA. The

Sec (iﬁs.la% ge?ctoglg ?)%?ﬁggﬁnthlg g%cfde Qd/sjo?pgﬂm%ttne ‘i’i{%tﬂeg@&c%nger 3

20 ou oor
L8 A e b ek, oo

the outdoor_air OA flows into the secon
words, I SRecRIMLORFER Ny TG BrgSRt lgée%&ﬂdg‘é °’(b§§b‘) the first heat

In the second heat exchange chanber 73% noi st ure
exchanger KBdarid Bivistwe degebehant ofdhe seeanddhieat achapgen(P) is given to

heat 25 exchanger (5) is released to the outdoor air
outdoar aixt{df.eby the outdoor air OAis hunmidified. 6 July

2006
During the second operation, the second damper (49), the fourth damper (53), the

fifth damper (35), and the seventh damper (39) are placed in the open state while, on the
other hand, the first damper (47), the third damper (51), the sixth damper (37), and the
eighth damper 1) are placed in the closed state. The first heat exchanger (3) is provided
with a stream of room air R4. The second heat exchanger (5) is provided with a stream of
outdoor air‘ OA.

An inflow of outdoor air OA entering through the first suction opening (19) travels
through the first inflow passage (63). Then, the outdoor air O4 flows into the second heat
exchange chamber (73) from the second opening (33b). In the second heat exchange
chamber (73), moisture desorbed from the adsorbent material of the second heat

exchanger (5) is released to the outdoor air O4, whereby the outdoor air O4 is humidified.
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30 The outdoor air OA thus hum dified becones a stream
of em ssion air EA. The em ssion air EA exiting thﬁ
second heat exchange chanber (73) flows through {Bly 2006
first outflow passage (65) ﬂy way of the fourth
opening (33d). Then, after passage through the first
fan (79), the em ssion air EA is discharged outdoors
through the first outlet opening (23). 5 On the other
han 1. hNf . ' ri 1hro th el
Thel 8o 30, QF b b PR B Rl R SRR o B SRMPR L " he emission
. second inflow passage (57). Then, e roomair
alr Erlomiing e SHOTR 1Eat CHEaPAS SEAARTah A0S hraye] the it outflow
the fifth opening (31a). In the first heat exchange
passsiget@®r by 8y, ofntbe fewrthe opening 33ddonThen; after passagestveegh the first
by the adsorbent naterial of the first heat exchanger
fan (B), thelmisn dihE4iodiscimrgedAitdordthineuphdhé fiest oufldi@pating (23).
roomair RA thus dehumidified becones a stream of
hunicsi the iR dianti Cae Fhfldk ofSdomliie RANsHRritp! hrai@hdhé bedpad suction
air SA exiting the first heat exchange chanmber (69)

ool 3D AR, SESRIASRGT Ty (7B ek i s

o LR OB 0 g K7 e
[ 25).. Al [ . .
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And, indoor space dehumidification is continuously, .
materigl of dhe St hept pxghergari(@h vdierebyetheirpem ainhBd g debwnidified.  The
the second operation. HUM DI FI CAi TI ON OPERATION I N
roo1@| aRCRY ATONevDmdified bechunes @i stiea ¢fommidisy sonditiongd air S4.  The
circul ation node by the humdifier nmeans (81), 20
hundditydenditioned @k S4editingithietfirbirheas extchandel ahatnber (69 fidwis shrough the
di scharged outdoors while, on the other hand, room
secoddloutfow pabdagt 459) by wag dffike se@dttdopdninga(3dc).s Hiepp hitadpassage
i ndoors. The circulation of refrigerant in the

throb @i HedREamd il €79y the blnidify ERIIEARE 28SSA ibaiup?ﬁc_eci ildoors through
ventilation node"and the description thereof is

the &%M&“@Sﬁ?ﬁﬂéﬁg{éf RST OPERATION 25 In the first

operation, s of adsorption in the second
heatAfEe)r( %;29&91%5 df%he %ec]olﬁldyop%Qagﬁm, the first operation is carried out again.

And, indoor space dehumidification is continuously carried out by repetition of the first

operation and the second operation.
HUMIDIFICATION OPERATION IN CIRCULATION MODE

In a humidification operation in circulation mode by the humidifier means (81),

outdoor air OA is brought in as the first air and is discharged outdoors while, on the other

hand, room air R4 is brought in as the second air and is supplied indoors. The circulation
of refrigerant in the refrigerant circuit (1) is the same as that in full ventilation mode and
the description thereof is omitted accordingly.

FIRST OPERATION

In the first operation, the process of adsorption in the second heat exchanger (5)
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31 and the process of regeneration in the first heat
exchanger (3) are carried out. In other words th
first operation, noisture present in outdoor alrﬁoldtII 2006
adsorbed in the second heat fxchanger (5) and

noi sture desorbed out of the-tirst heat exchanger (3)

is given to roomair RA 5 During the first

operation, the second danper (49), the fourth danper

3) fifth danpe e seyenth da
and i) Brapess 9 SRERFCTHORHS thp It D8 e chnel 5 (gl o In other
hand, the first danper (47), the third darrper (51),,
worch;ensthﬁtfﬁstdmpvéwn( WIP)Sturs MFSERfan ostdgor Birddneadsorbefl inthe second
placed in the closed state. The first heat exchanger
hedt xchangsn(f) | dnd dnoisiurd desoshadeauh affthe diosh et exvhangdrd3) is given to
second heat exchanger (5) is supplied with a stream of
roochPai@®4door air QA An inflow of roomair RA entering
t hrough the second suction opening (21) travels

t A onGhng 05: ARE Oehalioh MY SPEHRAGENES (19), THE RourltD Earh 21153, the

air owWs |nt the first heat exchange chanb

o O 5 4D 0 18 b ] e o
oo G S T B2 P S o B 71 .

RA is hum dlfled The roomair RA thus hunidified
cighthi damnpen (419 japesplagpein thscelpsadguate. ha‘ﬁlb%ﬁrse Bept exehangerifd) is supplied
through the second outflow passa e (59) by may of the
withestyaarh of peati aiy 481 chhe sepend heat ¢ angﬁai%.)a@ supmied wjith 2 stream of
the second fan (77), the roomair RA is supplied
outdowtairr @41 hr ough the second outl et opening (25). 20 On
t he other hand, an inflow of outdoor air OA entering

t hr oaghinflb® &f Fevim SWCRIYOEterie MirogeH U8R sécoad edustion opening (21)
through the first inflow passage (63). Then, the

traR HARIEh Fhd sdobnd {diRWEpdsEig’ (51 TReRNEe Rk 2RNABESinto the first
chanmber (73) fron1the second opening (33b). In the

heab %Qgg:g?@ %ﬁ&m (6% Yorft Pﬁ@gﬁ{) &}?ﬂﬁ‘ﬂng glgﬂsagt Uff tHeNfifsh ‘ileatl exchange

air | s’ adso rbent materia

chagfblc% 2&9?6%%3]&8@‘1 aées%ﬁ? ﬁ‘éﬁs z)fb sgﬁa he %at%@ %Kt #R°Tfirst heat
excga?rpg%r 1s re ease f020E Focin %frﬁ@h%ieb?%g rsolo(r)nnalr RA 1s umup ged The
room air R4 thus humidified exits the first heat exchange chamber (69) and flows through
the second outflow passage (59) by way of the seventh opening (31¢). Then, after
passage throughl the second fan (77), the room air R4 is supplied indoors through the
second outlet opening (25).

On the other hand, an inflow of outdoor air OA entering through the first suction
opening (19) travels through the first inflow passage (63). Then, the outdoor air O4
flows into the second heat exchange chamber (73) from the second opening (33b). In the
second heat exchange chamber (73), moisfure in the outdoor air OA is adsorbed by the
adsorbent material of the second heat exchanger (5), whereby the outdoor air O4 is

dehumidified. The outdoor air OA thus dehumidified becomes a stream of emission
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32 air EA. The emission air EA exiting the second heat
exchange chanber (73) flows through the first outflo
passage (65) by way of the fourth opening (33d).%'l‘LrgY1,£IOO6
after passage through the figst fan (79), the
em ssion air EA is discharged outdoors through the
first outlet opening (23). 5 Upon conpletion of the
execution of the first operation, the second operation
. Lrj tair SELRR ﬁ.gAg |
au g%ér g?ﬁeo%@gfs ﬁg ?olf ocess bngoa soe'jrcbgf}!li o}%# Eg‘f‘lﬁaglggir}glsa{nbﬁ%aqs) flows
exchanger, (3 and the_process regenerati.on jn. th
rGHEE O e DR w B (§5) D% eyl e BB openRE ¢idiur " Then, afer
10 words, in the second operation, npisture present in
pasgagedbrughithe Gpstifan GHIIothe emission pie B4 walischarged optdogrrjbirough the
(3) and noi sture desorbed out of the second heat
firseonttledopening §33)i s given to roomair RA. During the
second operation, the first danmper (47), the third

danpépor( bdmpletibe oS itk ExectBem of tHefldst opiiatibh)ah€iséddinb operation is
danper (41) are placed in the open state while, on the

car@éd'§st. 15 hand, the second danper (49), the fourth
danper (53), the fifth danper (35), and the seventh

eﬁgﬁ; Pf?}ﬁ; placed in the closed state. The second
SEﬁea g)xlf: ang‘z{)ﬁ(

5) is supplied with a stream of room

air The f,i rst .heat exchanger,(3)..is. provided with
2" " Jfrthe irnd sirbtatiR. T OGRS b adshfbisn 5hhE dhih ket dghanger @
entering through the second suction openjing (21) .20
and;the, prqcess; ¢ TseRyIeration 18 éf&movih%ﬁﬂﬂmggg@ arsoarriegheyd.  In other
the roomair RA flows jnto the second heat exchange,
wordp.dntibe sqopay operghpR.HBOISIURE Areserd in aytdosn piy O4 i adserbed in the first
second heat exchange chanber (73), nvisture desorbed
heaf exzlrangee (3)davk neisturerdeserbel owfof thvesesewdheht kactanger (5) is given to
exchanger (5) is released to the roomair RA, whereby
roofnhar Reom air RA is humdified. The roomair RA thus
hum di fi ed beconmes a streamof hum dity conditioned

) e oo i T 4, 0 e
dam%glo ?37), and the eighth damper (41) are placed in the open state while, on the other
hand, the second damper (49), the fourth damper (53), the fifth damper (35), and the
seventh damper (39) are placed in the closed state. The second heat exchanger (5) is
supplied with a stream of room air R4. The first heat exchanger (3) is provided with a
stream of outdopr air OA.

An inflow of room air RA entering through the second suction opening (21)
travels through the second inflow passage (57). Then, the room air R4 flows into the
second heat exchange chamber (73) from the sixth opening (31b). In the second heat
exchange chamber (73), moisture desorbed from the adsorbent material of the second heat
exchanger (5) is released to the room air R4, whereby the room air R4 is humidified. The

room air R4 thus humidified becomes a stream of humidity conditioned air S4. The

humidity conditioned air SA exiting the second heat exchange chamber (73) flows through
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33 the second outfl ow passage (59) by way of the

ei ght h opening (31d). Then, after passage through the
second fan (77), the humidity conditioned air SA duly 2006
supplied i ndoors through thg, second outlet opening

(25). On the other hand, an 7nfl ow of outdoor air QA
entering through the first suction 5 opening (19)
travel s through the first inflow passage (63). Then,

the qutdoor air | ows into t first h xchan
L R OV AR %@sﬁﬁgopee@g) 3 @n fhen. atter passage
first heat exchange chanber (6 noi sture present in
thrqugh thesesend fan (7 Dathehumididy l§@l®ﬂlb9l‘lqdh@f Sdds svppdied indoors through
material of the second heat exchanger (5), whereby the
the sreodd ontletiapeitgi(25). dehumi di fi ed. The outdoor air OA
t hus dehum di fi ed becones a stream of em ssion 10 air

EA. Oiheheesth&Shand, an inflody eXbitiH& dihe4f éﬂt&’ir%éﬁ?éugh the first suction
exchange chanber (69) flows through the first outflow

opeﬁﬁ?sgg ¥ taferd tm’o ytthﬁrEthﬁr‘lﬂ%oW é%s?%e (3'_) ﬁ“ﬁ%ﬁ)the REdbor air 04

passage ou h the

fovflShe Tl lg%aﬁg%gﬁng% aﬁ@& T Pt P st 44 Inthe first

heaﬁeé(e RgecohePta (ks rgseat i ”ﬁ%rotes'fteg&;éétof b5 adiorbed by the

hum d| fication is continuously carried out by

adsqrpeid nptegal of the seqqndsheay sxehangeh (B dvlnqid))sél@ondtdoor air OA is
oper ation. PERFORMANCE COWMPARI SON Referring to Figure

dehumidifigder dliesowtdommnaia @4 ytbhs delumidifiechhedoniesra stream of emission
conmpari son between the dehum dification operation of

air Bd.huFhedérhigsionnatir BA legitingthe fiadt dgatoéxchivegenstaaet (6% Flows through
enbodi nent and the dehumi dification operation of a

the fB0\RMIW PassaBe T65) by wagréf @k !tBird Q)E:Eﬁihgt(géc) Bathbn! Mer passage

hum dity controll er apparatus of the present

thro@gH0 &t IR aR o) ik eﬁf’s@i\bﬁr‘aﬁf ana| s clrllgci‘,ﬂna%édyoﬁpéﬂrﬁ Qinloﬁgh the first

appar atus are capabl e of dehuni a vol unme of

nB8) per hour. Referring to Figure 17, there
ouﬂét%ﬁs&ﬁh%?g. !

tabl e for corrparl son between the data of
25 P AT 5 O BRE T B BBl s cpemtion s

carried out again. And, indoor space humidification is continuously carried out by

repetition of the first operation and the second operation.
PERFORMANCE COMPARISON

Referrihg to Figure 16, there is shown a psychrometric chart for comparison
between the dehumidification operation of a humidity controller apparatus of the present
embodiment and the dehumidification operation of a conventional humidity controller
apparatus, Both the humidity controller apparatus of the present embodiment and the
conventional humidity controller apparatus are capable of dehumidifying a volume of air
(about 150 m®) per hour.

Referring to Figure 17, there is shown a table for comparison between the data of

the dehumidification operation of a humidity controller apparatus of the present
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34 enbodi nent and the data of the dehum dification
operation of a conventional humdity controller
apparat us. The data shown in the table include 6 July2006
i nformati on about the inlet %@nperature of out door

air QA and other pieces of information. In addition,

the synbols " (D'-"S" indicated in Figure 17

correspond to the synbols indicated in Figure 16,

5
<ASEEREAL It BT L PR e i

anount o ication o
to,the

[ajus accor sent. enhodi ne .
cofREfteresPipralis  nhe dara he VBB bR drbla eiods 7 ’6‘??“8?“% gbout the inlet
conventi gnal hun1d|ty control |l er apparatus.
tergperaiyre egpwoort HeOdradipthes pregenehingrmation ohl aeslﬁi:ttqne the symbols "
hum dity control |l er apparatus according 10 to the
Opr'@s éndicaad idFigure 17 sorrespomd tottbe ayrobols "@F'-"®" indicated in Figure 16,
dehun1d|f|cat|on of the conventional humdity
respectivedy.| er apparatus. EFFECTS OF EMBODI MENT 1 As
descri bed above, according to the present enbodi nent,

it i ALy areaieqrotxxhqil§me§iq@rmt17ﬁa{eeaﬂn@h§t f %eﬁﬁ&ﬁgﬁ’ﬁéa%ﬂn of the

on the external surface of each heat transfer tu

hufnldity %§ntr&1ﬁr Ehrﬁ rs?&gﬁgﬁ% U B ﬁé uéﬂ; fm8it ﬁagg?ter than the

fin-(13) econd f angers
I t
o e %@“gﬂ%o@%ﬂﬁég@avﬁéﬁﬁbﬁﬁgi’% fpprans. More

sp?ﬁ?aﬁﬁulgg%%gb%%@eﬁgm i ma ftﬁ%gqrpt Jélﬁyposg:qgtlrglletr%pparams according

um-dification with the om ssion of
to Q&W%ﬁ@m@tﬂgﬁm is twisst the rerountrpf éehté@mﬁo@tmm of the conventional

reduction in the number of conponent parts, thereby
upigdityfignzollen apparesispl e to provide not only a sinplified
structure but also a downsized humdity controller

EFfRGrROBEMRODIMENTd, it is arranged that adsorbent
materials are supported on the external surface of

eachAbedscribednsicee, bodoediag Ip the piedeht @mbodinidh€ it is arranged that
external surface of each fin (13) in the first and

adsbeanthaheRls £ cHisRH DNt edBhal .@rfacés'd? Qa&lrheat transfer tube (15) as
arrangenent nmekes it possible 25 to allow the

well 86 bh 98¢ éﬁknfapmﬁfd'c@ Qe %}ng? 13)'in Jo lﬁﬁ@gxbsg g&d 8804 BER exchangers (3)

mat eri al s. resu
and (5), thereby allowing integral formation of a heating/cooling means and an

adsorption/desorption means. Such an arrangement makes it possible to continuously
provide dehumidification and humidification with the omission of an adsorbent-material
container. This results in a reduction in the number of component parts, thereby making
it possible to provide not only a simpliﬁed structure but also a downsized humidity
controller apparatus.

Furthermore, it is arranged that adsorbent materials are supported on the external
surface of each heat transfer tube (15) as well as on the external surface of each fin (13) in
the first and second heat exchangers (3) and (5). Such an arrangement makes it possible -

to allow the refrigerant to directly cool or heat the adsorbent materials. As the result of
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35 this, the adsorption/desorption performance of the
adsorbent materials is brought to a nmaximum This
nmakes it possible to inprove the efficiency of 6 July 2006
adsor ption/desorption and tojprovide a downsized

hum dity controll er apparatus. That is, the contact

thermal resistance is large if the adsorbent materi al

is brought 5 into contact with only the external

ﬂlzérflgﬁﬁqﬁs ti6A/ABsch tftg1( perFormEAS o Lhe aﬁé&rg%:%%{erigﬁofs' B¥Bught to a

eati ng cannof be expected. In t

epbadi nent. adsorbent. terials are.. supported on the
oGP This TS M-S HeRro F B e Py BE s pafoatrorption and
t he igxternal,s%JLface of e:i\ch fin (13) in the first
toravide @ slepizad hwniditlyifoatrellqrappaa@S( 5) | wher eby t he

effects of cooling and heating are sufficiently

achi eVkal is, 1he Fentadi dhermabresistance isdargarifjthe adsarbent material is brought
adsorbent materials are supported on the external '
intucdma vith bhlg the esterdak airfaxafaade fin((33). asThie, the B of cooling
the external surface of second heat exchanger (5).
andUESLtiALT GRE6ITBRLxPBHES iTh mez;ﬁbééhﬁ e _oﬁf?ﬁgdt,n%@e%ﬁ% énateria]s are

perform dehunmidification and hum dification.

| suggﬁx’ltj@rﬁ cg?ﬁeteglkénalisﬁrf?&%% O BabltEr t’ilB«te ﬁfagg e external surface of

cation and hum fcatiron W i gh X
S : 1 o e :
eafh A URLS e B %ﬁa@gg‘i?tgﬁ%%?; %%&%r‘?’%?ﬁ% (Prapd @&;3%;%% The cffects of
h hanb 73 . adj ;
coBliFE Bl pALDBGRHBHERBAINIGRE { ho out 1 ow passages

(59, 65) are arranged in a superinposed manner in the
t hi ciehermerey 8 ds pgsnest thatadserbent materiale arsnaphered on the external
exchange chanbers (69, 73). Such an arrangenent
Suﬁ'ﬁ‘éﬁlpﬁg!? frst beat saxebangan @) dist welt anonatht exteamp andbeesof &@ond heat
Besi des, the eight danpers (35, ..., 47, ...) are
expliamgenie(f). whEuebyarrdngenientectikes iin poskiblh @i rcohfinuously perform
distributed is switched. This makes it possible to
dehwhidifieatianamt homidificitio. dishé tdault bothig] it tREEmENpEXkibi fo perform
by a sinplified structure. Furthernore, the first

deinithideficaad 2l himinBARRAGEShieh 3fid&)yar e arranged
symetrically with the second inflow and outfl ow

PESSHRGH: 00 yrlied B85 ML e 69 w0
sec-thShegPé&:%aﬁée a%ﬁ)iep kﬁ)tag’e Qc%%e%lil@ a?rai]llglé(i{ tl%eolqg]ow passages (57, 63)
and the outflow passages (59, 65) are arranged in a superimposed manner in the thickness
direction of theyfirst and second heat exchange chambers (69, 73). Such an arrangement
provides a downsized humidity controller apparatus.

Besides, the eight dampers (35, ..., 47, ...) are provided, whereby the direction in
which air is distributed is switched. This makes it possible to achieve a switch in the
distribution direction of air by a simplified structure.

Furthermore, the first inflow and outflow passages (63, 65) are arranged

symmetrically with the second inflow and outflow passages (57, 59). As a result of such

arrangement, the distribution resistance is reduced. This makes it possible to perform



10

15

20

25

36 dehum dification and other |ike operation with high
efficiency. In addition, the openings (3la-31d,

33a-33d) are positioned in close proximty to orfeduly 2006
another in a matrix directionjand are opened/cl osed by
the danpers (35, ..., 47, ;, respectively.
Accordingly, air distribution systens are nmade sinple

in construction and 5 the reduction of size is

dafiigivRstion arﬁ'{ftﬁé}q[l{@‘yg?ra‘tikﬁ %viﬁﬂﬂgﬁ ARIREESSI on
ref 1)

frigeration cycle refrigerant Circuit is
enpl oyed, ..t he ;adsor pt i § ation,.of adsorbent |
o er hogilohC oREHRRRRk P25, HOHER B ibiftned F Sloreiprenimity 1o
EMBODI MENTS OF QEVENTICN 10 In the foregoin

ong GG ER @ MAHXHreRtion and,arer greped/ploged b&@rﬁaﬁgﬁg@em 835, .. 47, .0,

and the second heat exchanger (5), adsorbent
reppectvelyl sAegasdinghp eirtdistributiorh ey stenie areahadeusifrpbe i tonstruction and
each fm (13) as well as on the external surface of
the azlucti@nof sizepissitkeievdédibe (15). In the present
invention, however, it may be arranged that adsorbent
‘mat erfuath8rmiére, ﬂiép&h?bi Q6m V iBht tBRuit (1) i
external surface of the ?ﬁgﬁ?ﬁg)ﬁ%ﬁ%ﬂ?iﬁéﬂg&t%ﬁﬁ%ﬁ&t ifeuit (1) is
cr Y e PR o g erh NS Rlsoltdhmbk s afpqried out with high
offi ials are supported on both the first heat
exchahger (3) and the second heat exchanger (5);
j that adsorbent materi al
0?@@3@%‘?@&%@39@% exchangers, i.e., only
on ahe first heat exchanger (3). In this case,
moi stttk £Rrearipeimbodimentpiins easts of dlkw finitiheat ezchanger (3) and the
(adsorbent material regeneration) take place at
seqopd dioah pxchapger@igrdsprbenhmafesialsgae rsypporteddomeire exthmal surface of
vapor conpression refrigeration cycle refrigerant
cadhi fig(il3) gslvellsasemptheymdterhal auofake of ehetphedt hensfis autke(lS). In the
materials of the first heat exchanger (3) and the
presextdngkntiont haxevea igaiy b&jrrarpet dhavatisyrbent ehadidal$\are@lpported on at
may be used instead. Specifically, the adsorbent
leaBméithiet h& of B dderfiflOduc® bf RS FI3)and M SHEGIAN Burfac Df the heat
passage of cold or hot water in thé first heat
trafofétapo@s).(3) and the second heat 6 July 2006

In addition, in the foregoing embodiment, adsorbent materials are supported on
both the first heat exchapger (3) and the second heat exchanger (5); however, it may be
arranged that agsorbent material is supported on one of the heat exchangers, i.e., only on
the first heat exchanger (3). In this case, moisture adsorption and moisture desorption
(adsorbent material regeneration) take place at intervals.

Although in the foregoing embodiment the vapor compression refrigeration cycle
refrigerant circuit (1) is employed to cool or heat the adsorbent materials of the first heat
exchanger (3) and the second heat exchanger (5), cold water and hot water may be used
instead. Specifically, the adsorbent materialé may be cooled or heated by introducing a

passage of cold or hot water in the first heat exchanger (3) and the second heat
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37 exchanger (5). Furthernore, the present invention
is not limted to the arrangenent of the enbodi nent
shown in plan view (see Figure 3). That is, the 6July2006
orientation of arrangement isq,-not limted to that of
the enbodinent. 5 In addition; in the above-descri bed
enbodi nent, the first fan (79) is connected to the
first outlet opening (23). Alternatively, the first
may be provided so as to comunicate with
e){cﬁgehée??%f suction opening (19). In addition, the
Seco han §77) i S cornect d to the_.second qutl et
openi HGIEEBRITe, Ahe RSt} JEYSHTOR HS nQickimited 4 the7grrapggment of the
e ,Igrovi ded so as to communicate wth the second
€ & shpwRiin glanyisw (se¢ Rigwed)woThat is,ithe orientétionsef dreangement is
(79) and the second fan (77) may be of the
no| Himitetitip thagbf thepmtedimeérs. f orced draft type.
| NDUSTRI AL APPLI CABI LI TY As has been descri bed above,

t he Hoaidition, mothe abbYedessiPT ahbsdment, thd frsP Ta@ff)@? is connected to
invention are useful in dehumdifying or humdifylng

thcaﬁrétrtﬂﬁl@foﬁé}ﬁﬂ%? .t D@tehiat@cNthe SRR |
Suited for a s r(%c)t u?gte\}/\dﬁlgr@%@’aﬁwzfgg%{%]e‘w@n% etrﬂl” gF A‘%{%Ed S0 as to
: h . at ex nger, 6 July )
coBBBRAS Sl 1Bt SRR gpfd 40 o 1F PO s desota’Ben (77 i
rising. a fir heat. e an chanber (69) for :
o UORA 310 e et BB eing UES)o 1 sy, thessebond fan (77) may be
adsor bent material bei supported on a surface of
Pf%"é‘?f‘c&fr %0 §5dp GH%’&%“'%%%Mfggbe segpad suciiop opaning §21)e x d athge words, the
cg.arrber (73), forned adjacently to said first heat
firsg Jtam 793 énd nd dam) (77) sayhecoftive dzaw-tlyongls bper the firced draft
exchanger (5), an adsorbent material being supported
yp6n a surface of said second heat exchanger (5); a
first air inflow passage (63) and a first air outflow

INDESTRIAL ABPLIGABILATY

As has been described above, the humidity controller apparatuses of the present
invention are useful in dehumidifying or humidifying an indoor space or the like and are

particularly suited for a structure where an adsorbent material is supported on the surface

of .a heat exchanger.
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10 formed al ong one end surface in a thickness
direction in which respective one surfaces of saj

two heat exchange chanbers (69, 73) continue and‘%ﬂﬂ&@ooa
are arranged in a superinposeg manner in the

t hi ckness direction of both said heat exchange
chanbers (69, 73); a second air inflow passage (57)
and a second air outflow passage (59) which are 15
formed al ong another end sugfaggighich is an end
surface where respective one surtfaces of said two heat
exchange chanbers (69, 73) continue and which is
situated face to face with said one end surface, and

[ re arr n a superj nposed manner in the

lmﬁlﬁ{:nﬁ@g%ml&tf(ﬁ&g??%aw’cﬁ PfsINgai d heat exchange

chanbers (69, 73); and opening/closing neans (35,...,

47, . @ Dystthsat exshangechamber (693 ifomacspmmaigting 8 Fast heat exchanger (3),
20 33a ...) for comunication between said first heat
a@&dﬁeahegém@wmbbmg 8@poatad os aisdrfsecemdid st heak eXabagger (3);
chanmber (73), and each said inflow passage (57, 63

‘and eachcarl Heatowtdhanye RR&EBEE (132, ,
hum dity controller a%%par at us o@clf%@’rn?dla%v\ﬁémg i S?g first heat

exchbiigeOflRi bR $69)3 38r 3 dnnidla ‘ﬁFl% %e%@’n@gl %’ﬁﬁ%@% r15), an adsorbent

between said first heat 6 Ju

t h 73
RIS Bt S B R 1
joned in close

air qu a 65), 0s

pr ox?‘lmﬁ'Jt at% B%Eo %gﬁs h &8N ?\“‘g n%"tsTr A ‘t}}tﬂ‘é‘(‘ftl?%ﬁﬁgef (68} which are
3la-3 >h. al | ow_comuni cati on bet ween

f°§§‘f‘g ﬁ$ Qt(‘ ﬁ’é‘éﬁ“‘g%freémwtgwgée%mﬁ@@n irewhichmespselive one surfaces of
second heat exchange chanber 373) and said second air

sajd, 1@ 1535 sshanges vhambeas 69 78k continug mnduwhichvare arranged in a
passage (59) are positioned in close proximty to one

supgTBRpRSed mangemit the thidkness diremionanfdbosinsadd dégllekchange chambers (69,
openi ng/ cl osing neans (35, ..., 47, ...) are each

kornmed by a danper. 10 3. The huni dity controller
apparatus of claim1, wherein said first air inflow
passagecopd3r infiod pa%s@ef(sv)%ndad 5ec@H& bir Q;Y}’tfﬂﬁv'i ga&sge( &9) which are
are arranged symetrically with said secon

formed along another end surface which is an end surface where respective one surfaces of

said two heat exchange chambers (69, 73) continue and which is situated face to face with
said one end surface, and which are arranged in a superimposed manner in the thickness
direction of botl] said heat exchange chambers (69, 73); and

opening/closing means (35, ..., 47, ...) for opening and closing openings (31a, ...,
33a, ...) for communication between said first heat exchange chamber (69) and said
second heat exchange chamber (73), and each said inflow passage (57, 63) and each said

outflow passage (59, 65).

2. The humidity controller apparatus of claim 1, wherein:

four openings (33a-33d) which allow communication between said first heat
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i nfl ow passage (57) and said second air outflow

passage (59). 4. The hum dity controll er apparatys, of

claim1, wherein said first heat exchanger (3) aHJuﬂﬁ%OOB

sai d second heat exchanger (5p%are provided in a

refrigerant circuit (1) which perforns a vapor

conpression refrigeration cycle by the circul ation of

a refrigerant therethrough such that refrigerant
exsbatizen@aRO (0% e desaabwscatd orat akdhengatietinybeoddland saidsfisd air inflow

first heat exchanger (3) a4.d said second heat
pasxaged68)ednd(sajd A0 aR oufiivey passagdi(65) &0 pbsiabh@y inaddRapab:Ahity to one

of claim4, wherein dehumdifier nmeans (80) for

arfer ¢Mh Bhtfieblrb@fnant circulation in said refrigerant
circuit (1) and air distribution is provided so that

noi st I.p.a. st k i t hr.ough . -
refr i%{é‘feé’ tgnlegs'z\é%?%?? %“ﬁ'&e‘glt Eh(g\yc anﬁ‘él}w%{g),n g?mfegn said first heat
adsor bed adsar,bent teri of said refyrigerant )
o3 ipitr (o8 e3¢ s Beed exBhongs Pambrrd 7 sl i second air
.-gaterial of ? refrigerant condensi ng heat exchanger )
mﬁg‘,’v passage (Y r"’é’&e‘f’?é‘? aeewdpyir wopitleve nassege (F9haies pegitioned in close
therefromto a streamof air flow ng through 6 July
ProggBtyAo ongiagother in ayaptintdiohemmsilng heat exchanger (5,
3), whereby the streamof air dehumdified by the
ads orshireightaipening/claingsatabsi(35,r.i.947,an) aveapl forieddy a damper.
heat exchanger (3, 5) is supplied to an indoor space.
5 6. The hum dity controller apparatus of claim 4,
wherein humdifier nmeans (81) for swtching _
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a refrigerant condensing heat exchanger (5, 10 3) is
regenerated by the rel ease of noisture therefromto a

ream.Qf air flow ng through said refrigerant
4. %ﬁg@ﬂg&% coriarlics pppaiaye PT cgim 3) whegewy aiq Tirst dieat gxshanger (3) and
of air humdified by the adsorbent material of said
said seeongehesh exehpager (a% iapgy Prowided dp ehrgfrigerant Sirc@f (1swhich performs a
supplied to an indoor space. 15 7. The humdity

vapugreongiréssionagefrigeadtion aytlediyathencitculatien ef o refrigerant therethrough such

that refrigerant condensation and evaporation alternately occur in said first heat

exchanger (3) apd said second heat exchanger (5).

5. The humidity controller apparatus of claim 4, wherein dehumidifier means (80) for
switching refrigerant circulation in said refrigerant circuit (1) and air distribution is
provided so that moisture in a stream of air flowing through a refrigerant evaporating heat
exchanger (3, 5) is adsorbéd by the adsorbent material of said refrigerant evaporating heat

exchanger (3, 5) while the adsorbent material of a refrigerant condensing heat exchanger (5,

3) is regenerated by the release of moisture therefrom to a stream of air flowing through
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dehuni di fier means (80) for swi tching refrigerant
circulation in said refrigerant «circuit (1) and air
di stribution is provided so that noisture in a sth-442006

of air flowing through a ref{)' gerant evaporating heat
exchanger (3, 5) is adsorbed @ t he adsor bent
material of said refrigerant evaporating heat
exchanger (3, 5) while the adsorbent material 20 of a

so T ol PectRbes Eral Sres) o drend oo dopomidified

s%%g§n1of air flow ng through said refrigerant ) )
by HEPRRY Iﬁéfﬁflalefs&ﬁa%ﬂg&ﬂge(r@t evaporatijjigeheabyxetangen Bedhis supplied
of air dehumdified by the adsorbent material of said
topfindagespave. evaporati ng heat exchanger (3, 5) is
supplied to an indoor space; humdifier nmeans (81) for
switching refrigerant circulation in said refrigerant
25 circuit (1) and air distribution is provided so

6. TR hiRidEH cBntrdlled @?&%ﬂm of cBit 4f,'\9M\4hrBﬁh ﬁunllHLiﬂmZ%gns (81) for
g changer

41 through a refri ant evaporating heat ex

(31 8) 0 dsgrbent, .material of .said. . .

swadpind e A30LESHY b Ral RORRRl P S (Spo s Bistbusion i
th dsorpent material of a refrigerant condensing )

prge SRR TE a1 o steqra O aff loSving BHOREh ¢ Fan RoPaL@apeting hoat

isture,_ therefromto a streamof air flow ng through

exehanger & 5) 5&559&1’38 &¥ deadsqepenmetesinb pbsrid refligerant @ypporating heat
whereby the streamof air humdified by the adsorbent

exehanger @ Shwvhilethe adedrbergenaterial of ¢ agfuigarannepnidensing heat exchanger (5,
exchanger (5, 3) is supplied to an indoor space; and

3) saragenkrhtedityi the ecleasearf m¢isye therkfivai th hutrbath fofeir imeing through
(81) are configured to operate swtchably between a

said ebfitigecint toiensing hedexHangPe(EAB), Whepdtd tBe stream of air humidified by
hum di fi cation node of operation.

the adsorbent material of said refrigerant evaporating heat exchanger (5, 3) is supplied to

an indoor space.

7. The humidity controller apparatus of claim 4, wherein:

dehumidifier means (80) for switching refrigerant circulation in said refrigerant
circuit (1) and air distribution is provided so that moisture in a stream of air flowing
through a refrigerant evaporating heat exchanger (3, 5) is adsorbed by the adsorbent
material of said refrigerant evaporating heat exchanger (3, 5) while the adsorbent material
of a refrigerant condensing heat exchanger (5, 3) is regenerated by the release of moisture
therefrom to a stream of air flowing through said refrigerant condensing heat exchanger (5,
3), whereby the stream of air dehumidified by the adsorbent material of said refrigerant
evaporating heat exchanger (3, 5) is supplied to an indoor space;

humidifier means (81) for switching refrigerant circulation in said refrigerant

circuit (1) and air distribution is provided so that moisture in a stream of air flowing
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through a refrigerant evaporating heat exchanger (3, 5) is adsorbed by the adsorbent
material of said refrigerant evaporating heat exchanger (3, 5) while the adsorbent material
of a refrigerant condensing heat exchanger (5, 3) is regenerated by the release of moisture
therefrom to a stream of air flowing through said refrigerant condensing heat exchanger (5,
3), whereby the stream of air humidified by the adsorbent material of said refrigerant
ei?éporating heat exchanger (5, 3) is supplied to an indoor space; and
said dehumidifier means (80) and said humidifier means (81) are configured to

operate switchably between a dehumidiﬁcatién mode of operation and a humidification

mode of operation..




