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26 January 2007 1 [DETAILED EXPLANATI ON OF THE

I NVENTI ON] [ TECHNI CAL FI ELD] HUM DI TY CONTRCR6 DaNu&ky 2007

[0001] This invention relates in general to a humdity

control device for conditionﬂng the 5 humdity of air

by neans of adsorptive elenments, and it is related in

particular to a humdity control device which enploys
[DERAHJSED BXBIENATEDN IQF THEANVWENTION]sor bi ng  noi sture

froma first air streamand of releasing noisture to a
[TEEHDIIGAL FIES D eam  HBADHSAUNONTRDL DEVICE 10

Hum dity control devices for conditioning the humdity
[ogdfjai r by nmeans of adsorbent-containing adsorptive

elenents are known in the conventional technol ogy (see

T R T e
iy ﬁ%&@for 3 SsSET0S R it G SRR ] parscutar o o

coptrol VI ce further cl udes ,a refrl erant circui
huggilish corttr? cHdnsc Pich P@phya eFa Py FEmeph sarapleé tadsorbing
adsorptive el ement adsorbs npisture in a first air
moistyig£rang a firsi4ir stigamiand of relgasinggneigtyrn to sgeandrainsiraaay
and is regenerated by rel easing noisture to a second
[BACKGROYAM ARENd, the humidity control device is
configured to carry out a batch running operation, in
[002Q] ot her words the operation of the humidity control
device is alternately switched between a first

oper Auhfdit? REntolS 8GR RPCEUitRRAIng Fhet A@midifySbf air b?g means of
operation,” a first air streamis dehunmidified int

addotent- a&ﬂgﬁl édég @'E?é?ﬁen‘f@hrje%g%t 1%%9%91‘?\{@9@1%1 tEJHf'lglogy (see

secon pt v el enent 1's regenerated secon
h nd R at |
for zf’&%%?&ﬁ' ?,a{n n%*)ghe entslj 15 Qﬁ a%aézgg%)t}tsggg%sc% nL(l]InldﬂP( control device

st ream whi nth other hand a first air 25 stream .
Whrci' S ORONIGH FiB AP AdEaTb GG du Miteh, Bk b Cgpegation as
ult of such ar r angerrent 26 January, 2007
descnbed below. The humidity control device further includes a refrigerant circuit which

conducts a refrigeration cycle.
[0003]

Each adsorptive element adsorbs moisture in a first air stream so that the first air
stream is dehumidified, and is regenerated by releasing moisture to a second air stream.
And, the humidity control device is configured to carry out a batch running operation, in
other words the operation of the humidity control device is alternately switched between a
first operation and a second operation. In the first operation, a first air stream is
dehumidified in the first adsorptive element while on the other hand the second adsorptive
element is regenerated by a second air stream. In the second operation, the first
adsorptive element is regencrated by a second air stream while on the other hand a first air

stream is dehumidified in the second adsorptive element. As a result of such arrangement,
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2 the humdity control device continuously supplies
either a streamof dehumdified air (i.e., a26iJanuary 2007
air stream) or a streamof hum dified al r (a second
air streanm) into an indoor sr?ace [ 0004] For exanpl e,
during the dehum dification operating node, a first
air streamis 5 dehumdified in one adsorptive

thehanilidy . cottiel daidesontifibdislyi supplicdi dithsit 4 s@eini 6f &Rhedified air (i.c.,
an evaporator of the refrigerant circuit. The first

a ki aiSétfAAT) ot 8 strBR of HRRIdi &l diNfaQetdifl 4iPRBam) Hito b '11§100r space.
time, a second air streamis heated in a condenser of
(%ﬁ refrigerant circuit. The second air streamis
t hen suppl ied to the other adsorptive elenent. This

gt P PRy PSR AR Ebpridh, PSSR mBerd R i steam s

0 th refrom resul th sorpti.ve el enent
defign RO gferianta. Thereiter, edy Ve pirgam 15 cooled in an
dehum dlfled and is then supplied into the room, this
evinasdtre ek theanfrigesnt cieit- onThey ErSE Rirstreamds thengwupplied it the room.
streamis humdified, so that if, instead of
Atghissings, rgseaorid ais stredm issheatedniniaeandemser pHthe refigeteng circuit.  The
second air streamis supplied 15 into the room this
sequndvaitefredmnis dhén gappled. to] at ethér Abompieet eldmént) apkhie sauses the
Unexam ned Patent Publication No. H10-9633 [ PROBLENMS
adsorftTveldtbmbMNERdeip off mte-ﬁ@e%fé@ec&mﬁﬁmmVﬁémrb moisture

during the adsorptive-el enent regeneration, with t
thel&76Hh Bhé,OR Qbsul, By Z&rg GODIEMBAMUE Feg®Rérafeliy © t he

adsor ptélive feremént a(glll |lpat eséﬁeat an(ﬁ%econres cool ed.

dd3 ot her words, when trying to increase the anount of
[0 I] . , .

refease noisture (the anbunt of regeneration) duri ng

t he eneration of.an . adsor nent
adsolp 5t s et i SLRUOE 120d; BfiF Hippjffe nid thé Room, this
t enper at ur, is adversel y cool ed and the_ a
Provigss r@héﬁl‘gﬁcﬁé@one% ¢ thiss fime; ajserand atpseam, is églmfﬁf.led so that if,
amount of adsorption to decrease the 25 next tine the
instead oY pupplaing) & fitsh airstrean atorthe seam.esuch ageeandsair grgam is supplied
stream This causes the device performance to
intd ¢teenobor; dtieproiiesd AnmadificaRion 7

[Patent Document 1] Japanese Unexamined Patent Publication No. H10-9633
[PROBLEMS THAT THE INVENTION INTENDS TO SOLVE]
[0006)]

However, during the adsorptive-element regeneration, with the desorption of high-
temperature moisture the adsorptive element dissipates heat and becomes cooled. In
other words, when trying to increase the amount of release moisture (the amount of
regeneration) during the regeneration of an adsorptive element, whereas the adsorptive
clement has to be heated to high temperature, it is adversely cooled, and the amount of
regeneration becomes insufficient. This causes the amount of adsorption to decrease the
next time the adsorptive element adsorbs moisture in a first air stream. This causes the

device performance to deteriorate.
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3 0007 [ ] Wth these problens in mnd, the present
i nvention was made. Accordingly, an object of6taauary 2007
present invention is to provide an inproved humdity
control device having adsorptive el enents whereby the
devi ce performance i s enhanced by increasing the
anount 5 of release noisture during the

[0@F3or ptive-el ement regeneration. [ MEANS OF SOLVI NG THE
PROBLEMS] [0008] In the present invention, it is

ar r angefthesieprobleats, inViiaa, the g?&éhﬂﬁvémioﬁtws%ﬁ& a Accordingly, an
second air stream from an adsor ptive elenent (81, 82),

obﬁl?@olaﬁllé hty ﬁlVFllbtggASﬁg ttR/&%ldégQ i %{P dcomf'oladewce having

eatingf re speci |rs
adé\&gllyt?\{;ét é]&ﬂeﬂt§ wﬂelregg‘ﬂ%dd é/gcrc&eﬁé@ cgrl;se r{?na%{f%lbyg%/re s?ng the amount

nt rol I hum it ir stream and supplying
of EEE@S%PPW? s RSO AR SR s or pr | v
elenent 81, 82%‘|n0|Udln%@ﬁ515 hum dity contro
LYBYy THE orbent provided on its
surface and capabl e of adsorbing the noisture froma
[0G08E st air stream and of releasing the noisture to a
second air streamand an auxiliary passageway (86)
t hr olig thewgiesdnt dnveation,sit rie amaddedvench shatpotheit heleasing moisture to a
hum dity control passageway (85) when the humidity

secdBd afrOdrep@sHaE eiveadsptive sRERADE@1, BY), Shidlidoplitre REsderit 181, 82) is
hum dity control passageway (85) when the humdity

heg&pg&g%&&m&ageway (85) releases noisture. The
dity control device is configured such that,

[0 ﬁl ng regeneration of the adsorptive el enent (81, 82)
y'rel easing the noisture fromthe humdity control

o ?Iivsﬁﬂsecﬁ“feg%éaﬂSt g g%r&amﬁ which
comaggeégalé\%%pg%; aelegge?{t 'dgf o§2)| e enpmaifeg 3&@@%# & air stream and

when t he adsorptive elenment (81, 82) is regenerat ed by
supplying the air stream to an indoor space, the adsorptive element (81, 82) including a
humidity control passageway (85) having an adsorbent provided on its surface and capable
of adsorbing the moisture from a first air stream and of releasing the moisture to a second
air stream and an auxiliary passageway (86) through which an air stream flows to cool the
humidity control passageway (85) when the humidity control passageway (85) adsorbs
moisture and heat the humidity control passageway (85) when the humidity control
passageway (85) releases moisture.  The humidity control device is configured such that,
during regeneration of the adsorptive element (81, 82) by releasing the moisture from the
humidity control passageway (85), all of a second air stream prior to its passage through
the humidity control passageway (85) flows, as a heating fluid, into the auxiliary
passageway (86).
[0010]

In the first invention, when the adsorptive element (81, 82) is regenerated by
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26 January 2007 4 releasing noisture, adsorbed froma
first air stream to a second air streamin t|26January2007
hum dity control passageway (85), a heating fluid is
passed t hrough the auxiliary passageway (86). The
adsorptive elenent (81, 82) is heated by the flow of
the heating fluid. Accordingly, it becones possible
releasinginoistire, ddserbad S@nph ifivet atr stierml to 8decoB@ hir atredth @ the humidity
tenperature even 5 when, with the rel easi ng of
colBbIShAdEReR e (85) Q%aﬁﬂ?ﬂﬁ’i@ﬁ@ﬁ)@ﬁsbd/ ehrSh BB tauk Bihry Skageway (86).

di ssi pates heat. This nakes it possible to |ncrease

THeh(ﬁls U@Eleﬂ';en n@leﬁf is HRASH ‘Bg‘?he( hbe o‘ﬁfg{?&fﬁéauﬂg fluid. | Accordingly,

regenerati o an Is C nventlon y ac

it géﬁ,?%ﬁ'ﬁ?%%?glﬁ% 8r patnil%ln ptgﬁsad réttl\;et ?lﬁ]gel? h(gfs Fsgl?gl\lgmperature even
wigns B thd Gleasiela! oS rOReraRor Ak psgaer 5[qt 7, s dissipates

adsorptlve el enent (81, 82) all of a second air

heat;  cHis prakes 1ttR95$1P? toABerseE the pegyunt efveleasarngistyre (the amount of

control passageway (85) flows, as a heating fluid,
regeneiatiphle mus i thamiy conventigaaity a@a’e»)cd. THeonsequsntly,aitris possible to

streamis a high- tenperature air stream which is used
indreaser Age tier amoom of addoeptivasthephdxv aingd dreadsofBive d2thent (81, 82)

15 And, the second air stream flows through the

adsdlss moihite RS fiad aivaitedS5) and heats the adsorptive
el ement (81, 82). Thereafter, the second air stream

[OéQOs through the humdity control passageway (85),
théreby preventing the adsorptive el enent (81, 82)

fr OMe 1R eﬁ%%}&ﬁ@}b&'zﬁ@f&ﬁhé’ Ecﬁogrﬁ'i\)e eijeLlle) nt &Elé 8% S'5111 of a second air

regenera i on becones possi

a suff|C|ent Ievel nmoun f ener o)
st e i <P EGE i, HEIRY Setrol patsaRgtav, (i Hows, as o
adsorptjan from decreasing. [0012] A._second, invention
heptingq fluids tigte the %P"H‘l&ﬁWd?aPﬁﬁgE‘é’ﬁ!t’ (89)- delheceecppd @ir stream is a high-
conpri ses an adsorptive elenent (81, 82) for
torapaTRIEY #iF Sgeanywhich 15 used dor reEenexationoh the adsompiiieyslengent (81, 82).
the air streamto an indoor space, the adsorptive
Arel, ¢lne s¢cond lair 829am Mlows dhroggh theiaixiliargy passdgesiay AB6) and heats the
passageway (85) having an adsorbent provided on its
adsoptiec @leniht C@RAIB2R OoThadsferpithg sebund aRi stidane flowdmilgough the

first air streamand of releasing the noisture to a

huB BB b0 paki RARyIBS), BRreby preventing the adsorptive element (81, 82) from
undergoing a temperature fall during regeneration. Hereby, it becomes possible to assure
that a sufficient level of the amount of regeneration is maintained, thereby preventing the
amount of adsorption from decreasing.
[0012]

A second invention is directed to a humidity control device which comprises an
adsorptive element (81, 82) for controlling humidity of an air stream and supplying the air
stream to an indoor space, the adsorptive element (81, 82) including a humidity control

passageway (85) having an adsorbent provided on its surface and capable of adsorbing the

moisture from a first air stream and of releasing the moisture to a second air stream and an
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26 January 2007 5 auxiliary passageway (86) through

which an air streamflows to cool the hum dit2esdriuaey 2007
passageway (85) when the hum dity control passageway

(85) adsorbs noisture and hea® the hum dity contro
passageway (85) when the hum dity control passageway

(85) releases noisture. The auxiliary passageway (86)

avafliadry passageavayt (86ptieduptienhich 84 airSieam S ol @al &8¢ Hamidity control

such that, during regeneration of the adsorptive

paﬁéa%_@ﬁ_ﬁ} (€53 Wwhef e RyMIIRY @88tkdl ?}gﬁss;agem @Byﬁﬁorﬂsrﬁ&%&%and heat the

umdity control passageway a‘part of a secon

MBSO P 08P RIS B ) o) rt
BB AT B RSB S BB o1, - ¥onrrs
sugﬁg g']@ftjrg(f ing g'géqrng{l:itigg S@? ﬁ%ga\ﬁ%é@&ﬁaslg{q%gh&gg &f)]ﬁ@rl lqaletagi%g the moisture

adsorptive element (81, 82), a part of a second air _
frogp (the huprdigy cortrelt passageway 8% @opagh of Resagopd @irt siream prior to its
control passageway (85) enters, as a heating fluid,
passage dureigh dreyhyaidgagoniagl gB8Igewah ¢83)cllows] asiarheating dlwid, into the
is a high-tenperature air streamwhich is used for
auxdgen paskigevaydB6}), heina dsorept ofthe etoon@ nir su®am, Ad Bases through the
The part of the second air stream flows through the
huaidity batio] passagaanaes), 86) while heating the
adsoj;ptivepel enment (8‘1, 82). Thereafter, the part of
[0b® second air stream joins the rest of the second
air stream Then, the nmerged second air streamfl ows

thr Olflg?he §e@§xﬁcg}ﬁm89t'1(¥ry dﬁﬁ@é Eeei%lgrlre %t?g'n?gfit\ﬁ@égo%%\;eo%gﬁgﬁt%l, 82), a

preventi ng adsor ptiv

ndergoing a tenperatyre fall durin egener.ati on.
pafltah SFond of L EHBoP s da s stes® Sirohidy FRARERARY ool passageway
ufficient |l evel of the amount of regeneration is_ . ,
(si?a?nﬂﬁré’i aieidhesting fhud, rgawliry passagewayddftl ofhesrsendair gHeam is a
.is prevented fromdecreasing. [0014] A third invention
high-tempgeaturg ausiream whishris pegd foe veasaeration pfithegdserptive element (81,
hum dity control device of the first or second
82).nv&ht pam of HHesebumd adi styeamafiidwothrabghitheawndlidrp padshgewhy (86) while
25 invention is characterized in that it includes a
hett@ge RN alsbptivbaddrednt (B) 8W)hi ChehRatbs the peE @Tdh&isécond air stream

streamprior to its entrance into the humdity control

joiRnR ARAGRWEYhd FednPAfstkd¥®h.  Then, the merged second air stream flows through
the humidity control passageway (85), thereby preventing the adsorptive element (81, 82)
from undergoing a temperature fall during regeneration. Hereby, it becomes possible to
assure that a sufficient level of the amount of regeneration is maintained and, in addition,
the amount of adsorption is prevented from decreasing.
[0014]

A third invention provides a humidity control device according to the humidity
control device of the first or second invention. The humidity control device of the third

invention is characterized in that it includes a regeneration heater (72) which heats a

second air stream prior to its entrance into the humidity control passageway (85) and the
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26 January 2007 6 auxiliary passageway (86). [0015]

In the third invention, during regeneration of6tlaauary 2007

adsorptive el enent (81, 82), a second air stream

prior to the second air stre§h1flomﬁng into the

hum dity control 5 passageway (85) and the auxiliary

passageway (86) is heated by the regeneration heater
auXifidjy. patdtigewag (89)di ngl y makes it possible to

sufficiently heat the adsorptive elenent (81, 82) in
[001B¢ auxiliary passageway (86) and in the humdity

control passageway (85), thereby ensuring that the

d i ve:al : : '

SO R e PR S b0 om0, 00,

t hat. fici J I h f .
R L Rk Y PR s conr
TNy LR T AR T ——

devi ce according to the hunidit§_,control devi ce of
(TDhe Thig acgordingdpmakes itmessiblgtp grificiendiytheal thg adsqrptiyy element (81,

the fourth invention is characterized that it

82) mcthedesiliaryrmessaggenn (86) and cuthe hpnGyity tondrod basshgaray85), thereby
refrigerant is 15 circulated to performa

ensueihg i thgrtaé adsorpire demand81, 82 is prevestge fionaundengdien b ésmperature
(72) is formed by a heating-heat exchanger of the

fall. ef He@BY,a01s §dskiblé fo Aeif that QAL cidd 14vRE of iérantbunt of regeneration
invention, the refrigerant dissipates heat in the

is &%ﬂﬁd@]%d%hp?l AARRIR! the GABUNVEY ﬁgoxjgﬁ_oﬁisqﬁé\tein%'ﬂﬁﬁ‘ﬁecreasing.
exchanger of the refrigerant circuit (/70), as a result
[0 f6 which a 20 second air streamand a heating fluid

are heated. And, the adsorptive element (81, 82) is

tho. SciBBHD B FIGE PEeS T B BRETSIEB § the humidity
co‘?téé 2%%.%2?{%%@3 H’flﬁg*:*;fglt n?lélgevlghl‘%’ali?ﬁty f‘ig ) ?431912% ,O?a}?efouﬂh invention

_anmount of adsorption is prevented from decreasing. i .
is flpoadirizedshat #tiinelnddsna eefrigerantpeionnitddd) shraush avhigh a refrigerant is
control device according to the humdity control
circidatied ¢o pérfornea fréfrigeration spdermhdithateh¢ repenerdtien heaterd72)yis formed
control device of the fifth
by a heating-heat exchanger of the refrigerant circuit (70).
[0017]
In the fourth invention, the refrigerant dissipates heat in the regeneration heater
(72) which is a heating-heat exchanger of the refrigerant circuit (70), as a result of which a
second air stream and a heating fluid are heated. And, the adsorptive element (81, 82) is
heated by the heating fluid while being regenerated by the second air stream, and it
becomes possible to assure that a sufficient level of the amount of regeneration is
maintained and, in addition, the amount of adsorption is prevented from decreasing.
[{0018]

A fifth invention provides a humidity control device according to the humidity

control device of the first or second invention. The humidity control device of the fifth
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26 January 2007 7 invention is characterized in that
it includes a regeneration heater (72) which Réaaauary 2007
second air streamoprior to i entrance into the
hum dity control passageway (‘85) and the auxiliary
passageway (86), and an auxiliary heater (78, 79)
whi ch heats a second air stream after its passage

invehtioni @é chivactatixdd irathat paachgiesvay reg8igratival heatert {®2) which heats a
second air streamflows 5 into the humdity contro

seddnd sagamam $i&d)to iflsCdi@hcd Mtd AR Hunlilifty b@ﬁtﬁﬂtpaﬁﬁﬁfe\dw (8% and the

regeneration of the adsorptive elenent (81

auxifi s@ing%rF r%{ﬁrdngfb%( ﬁé}{) A te??%’ @Jh‘[ch%e'éﬁ?@ggondn%r stream

flowmng Irnto sagemay

aft&hl?seﬁ%i BRI ?%%Q%ﬁwa% e

ream.after its passa rough the auxiliary
mtB ¥°°?t§éﬁ’a$ g?agal nin the auxiliary
heater (78, 79) before the second air streamfl ows

001810 the huni dity control passageway (85). This
accordi ngly makes it possible to sufficiently heat
t he adﬂmﬁgh vevestieneditringgegergmtionrofi the adsprptiveaelpment (81, 82), a
passageway (86) and in the humdity contro

secpad s@gestvaym ( B5)r, td hisr abgondnainrstregmt Aawirdghmtadbe ripimiidey control
el enent (81, 82) is prevented 15 from undergoi ng a

pads@FReya(8S8) and ahd auxifiiry méﬁ?ewa;t (F9)S6 hbited b9 tHE SeleBeration heater

that a sufficient |evel t he anmobunt of regeneration

(72)S MRIaBIALASHsRBAd air '%tr@ﬁﬁ’ labibOfs pisQ@geatHRﬁ@B tlﬂlﬂ.f aux1hary passageway
adsorption s prevented from decreasing. A

(862 1§(ng éd“é( o t g BH)&YI aﬁrgﬁm b¥o Ersééonﬂ s?%am flows into

CCOf t ro EVI ce o
ol Eélitﬁ”%l'p%ﬂsag?@%{#%?ac?éi%a%%%hrr«éx RV ofosiig fowtcienty
et 4he adsoBgremens (Blrded i S ArgeraEsory (PR ' Be humidit

that the regeneration heat er (72) and the auxiliary

comfed pessageveay (85), thereby enspans that the adsaiptivrelementdRbritgd itsSprevented
of the refrigerant circuit (70). 25 [0021] In the .

frogi uodergoing rat feomperatire falbf r iThisr makesdit posgible de dsgue that a sufficient
the regenerati on heater

level of the amount of regeneration is maintained and, in addition, the amount of

adsorption is prevented from decreasing.

[0020]

A sixth invention provides a humidity control device according to the humidity
control device of the fifth invention. The humidity control device of the sixth invention
is characterized in that it includes a refrigerant circuit (70) through which a refrigerant is
circulated to perform a refrigeration cycle, and that the regeneration heater (72) and the
auxiliary heater (78, 79) are formed by heating-heat exchangers of the refrigerant circuit
(70).

[0021]

In the sixth invention, the refrigerant dissipates heat in the regeneration heater



10

15

20

25

26 January 2007 8 (72) which is a heating-heat
exchanger of the refrigerant circuit (70) and 267Jérﬁlﬁary2007
auxiliary heater (78, 79) which is a heating-heat
exchanger of the refrigerant Bircuit (70), as a result
of which a second air streamand a heating fluid are
heat ed. And, the adsorptive elenent (81, 82) is
(Tapatixh i8ya hehﬁngeaaﬁﬂ $ghirger Of Wi defigdeeind @u&ﬁgmraﬁaqﬂ tBY auxiliary
the second air stream 5 and it becomes possible to

heates (78; 799 &thich Fs%ﬁfe'aﬁh%ﬂ&at'e%&% &fofithe ré'ﬂ?éfgﬁt d?lchlt (70), as a result

regeneration is nmaintained an in addi tion

OMHHE s8fond 30 I%Bfnq{l]ldl ashegflﬁ% ?g@e{% hERL. ﬁg& 35k g&otql;tl\ie element

[0022] A seventh i1 nvention es a

GFREDER RS BE sk Gud T oo ‘r’%%ﬁ%r% eeﬁayctbﬁtsmnd i stream,
mﬁr¥b e of the 10 sevenﬁh |qg§nt|on IS c aracteri zed
RS POsHEleulgetssire fihat s sufbigigntler ) ofdhe amuni ef ppgeneration is
and a second adsorptive el enent (82) and is
maigned Anddngagduion; e gmopst ohadsasptiemismuensnted from decaeasing.
whi ch alternately switches between (a) a first
[08Hr ation in which noisture ina first air streamis
adsorbed in the first adsorptive elenent (81) while
noi stAiseventh inedreida @dotides phaRidan doftirdl deiice adkdrding e the humidity
second adsorptive elenent (82) and (b) a second
cof@6T atviod of thd Firwhb£ RedBRl SthvéiRiohN ahkl ﬁlﬁﬁldﬁ?rcoﬁhbﬁﬂ@%ce of the
IS adsorbed in the second adsorptive el enen

seWHtlll el {Utrdcferiz84 ‘l?l?ﬁﬁg itti %{%l%iés ﬁ%@ \?\ﬁslo'i'%ﬂer éi@x%grtsn and a

he first adsorptlve e

seécgﬂgfg]a%{ls%}(pt %Bé-‘l% ent n‘fﬁ&?} Einc; s %&th%lﬁlc{n é? a%g%ofg%r%%rﬁl a batch running

rati.n coolln r streamfl ) ;
oPpRFG gHhheTeraplky %Wd@espﬁ (e frsbpPorianin phicGamoisture in a
adsorpti ve el enent or the econd adsorptive 20
il ALY |8 B9STTRAAES st SO o sEaretm () ik meiptsre igirleased fo

streamand (ii) a heating/regeneration operating node
a segonch ig Istrgath datthe) gecand adsarplivg ¢lbmert (82) aud)kb)t theecond operation in
auxi |l i ary passageway (86) of the first adsorptive
whatltemeistur¢ &1) fimt airiseresn coadiorbedd dn fieiseeondekisorptite ¢182knt (82) while
whi chever rel eases noisture to a second air stream

mdiSiiR3k relédzed fo 4 Bofid i Birbarh iy @B ir@ hdsdrptiResIemeSt (81), and wherein
possible to performeither a dehum dification

SPTRAO TR BRI 21 SO O ffmin )
cooling/adsorption operating mode in which a coolmg air stream flows through the
auxiliary passageway (86) of the first adsorptive element (81) or the second adsorptive
element (82) whichever adsorbs moisture in a first air stream and (ii) a
heating/regeneration operating mode in which a heating air stream flows through the
auxiliary passageway (86) of the first adsorptive element (81) or the second adsorptive
element (82) whichever releases moisture to a second air stream.

[0023]

In the seventh invention, it becomes possible to perform either a dehumidification

operation by supplying a first air stream into the room or a humidification operation by
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26 January 2007 9 supplying a second air streaminto
the roomwhile alternately sw tching the oper26iJanuafy 2007
the hum dity control device %etvveen a first operation
in which noisture in a first¥air stream is adsorbed
in the first adsorptive elenent (81) while noisture is
released to a second air streamin the second

supdging @t sevendehie yredm (18)the astin avislecabiechatydye s@itthing ithe operation of
whi ch noisture in 5 a first air streamis adsorbed in

thel HigniGRE BSrAAS PO bbthR e b R Rpefaidn inWhich niBiétefelin @ firSt air stream
rel eased to a second air streamin the first

is ALSREALA ViR filsE g@srbﬂ‘pt(\l%lf)lemér? QB whitt Groidthirk s FRERESREE fse:cond air

to a psychronmetric chart of Fi'gure 28, the process o

strnpa%? }nl {hd s%‘éotﬁ% a%gdc’lg{l% él%l%egd (i%?/f gfeld Q%% on?zt@)e#\[ﬁgﬁ bn which moisture in

regeneration 1s specitica SCribe Ing, as

0 an exanple,. a.dehunjdificatipon node. of atiqn in .
a (e 1 R 1ALsOrPRL 1P Sy PSR MPEPUN gt RER MBS gnolsture is
just conceptually represents the change in the state
relgpsedyfora secppd air paeany by the fir adsosptaverdementi®ehart does
not accurately represent actual anmounts of
[0éhuni di fication, actual anounts of humidification, or
variations in tenperature. [0025] 15 In the first
pl acHgreawhthrrsferaice ts b pepriwgmettis ichat af Figuet 28 dheprotéss of heating
as a target for dehumdification decreases in
theadis6iptite eleniEndi(81y s2) dndéiGegarftion s bFatisally Wescribed byl thking, as
passes through one of the adsorptive el enents (81,
an 8&lample, & r@eﬁﬂhﬁdiﬁﬁgﬁmf lﬁ\drfl]%&e Qi opblafdm i€ BEI8Smmertime.  The

posi tion to Point , the air at Point "B" is
o SR e Rl e SR SR e e o

} oomair) at 20 Point ,"C' for regeneration of the
in GG Mofge thecbsxamRirs, ehatf dirac PRTalBbichiksdy, 50 agpounts of
of _ adsqrption of the gne qf the adsorptive elenents
delzlmflﬁd@zsw%ﬁat,ua%@nw%%ﬁm&fgcaﬂ%toéa oy In {egIpAFaturpy:
The second air streamis further heated up to Point
[0026% by the regeneration heater (72). \Wen passing
t hrough the other of the adsorptive elenments (81, 82),
t he Irsdwoficst gilaces tar B@mairegimanr Givdsde ki) ot RemtJTA"t asea target for
adsorptive elenents (81, 82), during which 25 tinme the
delagidiiitation detresss in nabselaseBumiligban itcecabesnindidnypesatdre when it
decreases in tenperature. As a result, the second air

pasg%s{ m@;@f&&&hggﬁé&b% d1emBak 81,'92).. AR #6§10NHe Firdt air stream
changes position to Point "B".  And, the air at Point "B" is cooled if needed (not shown)
and is then supplied into the room. On the other hand, a second air stream (room air) at
Point "C" for regeneration of the other of the adsorptive elements (81, 82) absorbs heat of
adsorption of the one of the adsorptive elements (81, 82) and, as a result, is heated up to
Point "D". The second air stream is further heated up to Point "E" by the regeneration
heater (72). When passing through the other of the adsorptive elements (81, 82), the
second air stream regenerates the other of the adsorptive elements (81, 82), during which

time the second air stream increases in absolute humidity and decreases in temperature.

As a result, the second air stream changes position to Point "F".  The second air stream is
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room [0026] Here, during the dehum dificati g6 January 2007
operating node, the regeneratjve-side adsorptive

el enent (81, 82) does not chaﬂbe state to such a state
that the relative humdity 5 of roomair goes beyond

the relative humdity line (equal relative humdity
then dispharfdd toafutdidecthewdgn.de air. That is to say, the
roomair is only able to cause Point "F' to change

[0pes) tion to, at a maxirmum the relative humdity line

(D1 where Point "A" of the outside air passes, and

Poi ntyek 14 the &Qﬂl{ﬂfﬁaﬁﬂﬁn &eﬁﬁ b QS?cfeD &EOfreée!ﬁgrative-side

outside air rves as a l[imt pol n

r T { he anmpunt epe
s ERVE iRl <%x§?£§°e$ 76" chtee 3B R.awh o SACER e rlave humidicy
eratur at Poi . F" es..on the relative,

of s 4o BREPTGHING Feacive JurmidhE 1 o Ty aragity ine), @1, of the
si.nmul taneously with heating, OX increases up to OX .

ouf$idg aif.s | Thatis 1o payuthe reemaiigs aalyzablate qaﬁ%@r%fagtef " tp g position
As descri bed above, if a heating fluid is passed

tot #freomgrimung the) mlflltnarfympéms Hige ®d ywhets Po@6 Y Ab bf tHeeutside air passes,
adsorptive el enent (81, 82) under regeneration, this

andrRongrs " bh¢he retptive hamidity lirki O ofithe @upidevair sdregseagta limiting point
(81, 82) fromundergoing a tenperature fall, thereby

ofesganktatign! hdtherefors Utht afiotii of réd@lkratibn afOREN AR  On the other
regeneration i s maintained. [0028] On the other hand,

hahaesﬁle@qﬁé&eﬁlfpeﬁaﬁélaﬁgp&the "Pdsr?sreptdn &@k&m h(n%dﬂgggl})e o1 if

under 20 adsorption is described WI reference t

re@&n\é%{oﬁ@&ﬁrﬁ g?%ultngg%nel: LAY per eatn A%@c?%s?% to®AX'.  That is,

M tofr IS _case, aflrst alr stream (for
%%%1? ?5?8ﬁﬁa3f’?jmée(as$0| nt "A" changes position to
Eﬁ "B when passing through one of the adsorptive
0% dnent s (81, 82) and is then discharged to outside
the room A second air stream (outside air) at Point
"C o dys deserabageaborverif Blehting flwidts passed threughdlie apxitiaryymssageway
Point "E" by the one of the adsorptive elenents (81,
(8820 thaddinyptiveclemgrtn(@i 282)amdkergeneration? this PYesentp dissicgenerative-
t hrough the other of the adsorptive elenents (81, 82),
sidehiisopeioa dleticht (81, 82) from undergoing a temperature fall, thereby ensuring that

a sufficient level of the amount of regeneration is maintained.
[0028]

On the other hand, the process of cooling the adsorptive element (81, 82) under
adsorption is described with reference to a psychrometric chart of Figure 29, by taking, as
an example, a humidification operating mode in the wintertime. In this case, a first air
stream (for example, room air) at Point "A" changes position to Point "B" when passing
through one of the adsorptive elements (81, 82) and is then discharged to outside the room.
A second air stream (outside air) at Point "C" as a target for humidification is heated up to
Point "E" by the one of the adsorptive elements (81, 82) and by the regeneration heater

(72). When passing through the other of the adsorptive elements (81, 82), the second air
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26 January 2007 11 streamregenerates the other of
the adsorptive el ements (81, 82), during whi cB6taauary 2007
second air streamis humdifjed, and changes position
to Point "F'. The second air1btreamis then suppl i ed
into the room [0029] 5 Here, if the state point is
at Point "F" in a principle adsorption/desorption
str¢ano e Acratek ienothlreoSthatadsqeplivd elemets ($1i182), duihg whiclfthe second
actual adsorption/desorption process, and the anount
air@fredit 18 Wlihidefadd] md eHR6Ea&3HRTion @ Phine "0t heThd@B6hd aif sttddgh is then

anount of adsorptl on I's increased by performng a
Suﬁ,@lghluﬁg/t%gﬁptl on operating node, the air state in
that case is at Point "F2", and the anount of
[Odi'éf” dification increases. In additi on, the air state
at 10 Point "F3" if a heati ng/regener ation
oper r,state
P el 0F st Rpitlh pof olB B an e dn oSG chipaaqryprocess,
carried out sinultanegusly with an adsorption/cooling
thegptg? State @o%éqeat Poing oF 1’ glagtégctu@lh@isgwggﬂﬁdewptmn process, and the
hum di fication increases. [0030] 15 To sumup, if a
ampwe| ¢fngpnpidificatipr dpereasesl t Pindhg ethen dardsif theagrpount of adsorption is
passageway (86) of the adsorptive elenent (81, 82)
incuradet bapeforptinga codlingiademipesn pperpiirgsimbde thepair sthee in that case is at
cooling fluid to absorb heat of adsorption generated
Poias "B2', esd| the @moii 6f birRidifie0ibptih@Based. N Iihadditi@s ehsvagrstate is at
no cooling fluid is made to flow, the heat of

Poﬁ@l spPif @Hezﬁﬁ%ﬁ@@en%ﬁﬁoh peatiak Wele @fpetBfinatl Saﬁﬂ Rhé ¥R state is at
el enent to rise and, as a result,

Poiﬁl@i Sp‘{ p Vl?eaﬁ Fé@ehé %J gpéiigﬁ 8&@&%@0&1 Qﬁnﬁ’ﬁe{ﬁ%usly with an

e to
S the qsor ptlve

ad%s&%(”%%& PG Bl PRSI, shdene Busgung of humidification

. humdification. [0031] An eighth invention provides a

INCH#¥Sdi ty control device according to the humdity
control device of the seventh invention. The humdity

[0G38ht rol device of the ninth 25 invention is
characterized in that it is configured so as to

si muTle awaoys lif/a peoling flwidiiy passed dirowgly thd suxibiaiopassageway (86) of

operating node in which a cooling air streamfl ows
thet didsotpgilve telhetnent (81, 82) under adsorption, this makes it possible for the cooling
fluid to absorb heat of adsorption generated as a result of moisture adsorption. In the
case where no cooling fluid is made to flow, the heat of adsorption causes the temperature
of the adsorptive element (81, 82) to rise and, as a result, the adsorptive capability
deteriorates. On the other hand, if a cooling fluid is made to flow, this prevents the
adsorptive capability from deteriorating, thereby increasing the amount of humidification.
[0031]

An eighth invention provides a humidity control device according to the humidity

control device of the seventh invention. The humidity control device of the ninth

invention is characterized in that it is configured so as to simultaneocusly perform (i) a

cooling/adsorption operating mode in which a cooling air stream flows through the
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26 January 2007 12 auxiliary passageway (86) of the

first adsorptive elenent (81) or the second adspyaiuarg 2007
el enent (82) whichever adsorbs noisture in a first aifr
streamand (ii) a heating/relfeneration operating node

in which a heating air streamflows through the

auxi | iary passageway (86) of the first adsorptive

ausi e PassaBdy a0 (8G) N 15E TRQadREHANP lelehfent T8B! S BB sebSfd) adsorptive

whi chever rel eases noisture to a second ai'r stream
1EA832] (82 (RRKBTGN b BY S Rldi en, PRkt ondp i
° bat ch (r uﬂni ng oper at isorgyi HMdtlﬁ[eﬁe m}m'rhdi ?%tcgﬁ]t %%Fém and (1) a
' i h: ' adsorptive elenent (8
helEHb RRoRLANE Beithhg AR b BRI CRARGR U8 eGP Hows hlough e
i or Prd QN eratin de js c cted in one .
iR, PG ESRD Ay IRE IS PR oot () s e sboond adsorpive
si mul aneously a_heati ng/ regeneration operating node
el?@%é@u@‘éﬁe‘%ﬁ@%e%?ﬂ’éwfb 3 pEobABFFAY e el enent s
81, 82). This nakes it possible to inprove both the
(083 or ptive capability and the regenerative capability,
thereby acconplishing inprovenent in total device
per f dnnthnceghthOOB8htion] Switem ipatforning entbiawh pmaitigdeperation in the
hum dity control device according to the humdity
huetdity ebntislvdestceoprotided sette tHehfitsh u@ddiptiie. eldmient (@) dhd Yhe second
control device of the ninth invention is
adSipli v tRIeaE (82) Na LhAling/ddsbipti6R _@Bbﬂﬁﬁ§ thodle i88oAduchA in one of the
capabl e of selectively swtching between (i) a
d i @y [ .
adSRBlil O BleARAR (lm, ) WK ?r#u?ﬁné&gglgal ﬁlea%é/g%sesgég% éggatmg mode

aitT stream flows through the auxilrary
s (8l 16 BT BUSRIRHY SRR ) o BEHE°% psste v
. i [ fi [ J. d (ii . .
iRBYE] RO cEnataTbt GBRRAEPnGId | FewRTEHCa crRaRiitg tercby

air streamflows through the auxiliary passageway
acqoggnlishngipprovement mdeisf gevicapesfosmange. (81) or the

second adsorptive elenent (82) whichever rel eases
[008F]sture to a second air stream [0034] 25 In the

ninth invention, when perform ng a batch running

oper &t ninth inventien prowidds tayhuntidity cohtreledevive eeendinged the humidity

wth the first adsorptive elenent (81) and the second
comgislodPlite/ ®f the seventh invention. The humidity control device of the ninth

invention is characterized in that it is configured so as to be capable of selectively
switching between (i) a cooling/adsorption operating mode in which a cooling air stream
flows through the auxiliary passageway (86) of the first adsorptive element (81) or the
second adsorptive element (82) whichever adsorbs moisture in a first air stream and (ii) a
heating/regeneration operating mode in which a heating air stream flows through the
auxiliary passageway (86) of the first adsorptive element (81) or the second adsorptive
element (82) whichever releases moisture to a second air stream.
[0034]

In the ninth invention, when performing a batch running operation in the humidity

control device provided with the first adsorptive element (81) and the second adsorptive
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26 January 2007 13 elenent (82), the humdity contro

devi ce selectively switches between a 26 January 2007
cool i ng/ adsor pti on operating node in one of the

adsorptive el enents (81, 82) d a

heati ng/ regenerati on operating node in the other of

the adsorptive elenents (81, 82). Hereby, either the
cledeot p(82)¢ dapahivhidity Ocorittet rdegRBErsRldctfelf ARMichéd Ybetween a
i s enhanced, thereby 5 acconplishing inprovenment in
caldinig@As@prib® ropeREiag b t | ] I|QesS

a hgﬁfG??y controlgdevgigﬂé@%a?gpﬁg&?%&?ﬁgqﬂﬂﬁgggégﬁ 82) and a
h& ' f.ABY. - of Q..nj nt
é‘dﬁﬁhfré’éen@ﬁ‘ﬁbﬁr Eog‘é a 1‘%@ dllnte&e ir? tl{lér gﬁ'-ef' FShL rlld%?rp{fké; e[éghetnw (81, 82).

. t
i nventi ons. nu y con device

' ¥ |.S [ erized ip that it. includes.a

AN g Ol e RAR O CERLAT at B SGmalive bl ifentinced, thereby
stream.prior to its entrance into the humdity control

a"ﬁs&@ﬁg@ﬁﬁwf%ime%ﬁﬁ?ﬂ'ée a?ffqmaacfey passageway (86) of

of the adsorptive elenents (81, 82), and a cooler

[0?9781 78) which cools a first air streamafter its

passage through the humidity control passageway (85)

of t ha tenthdnvegtion peovidesor puinidityedomtrohtevi¢@accodding to the humidity
[0036] 15 In the tenth invention, a second air stream

coptrobdevice effemyme ofitheasievensh toasimhfihostitiogs. | ThohihRlity control device
hum dity control passageway (85) and the auxiliary

ofithe sagle Wan(80)s Haraterize® ) Maflti iNEuddsALregBeron! Riter (72) which
adsorptive elenents (81, 82) is heated by the

heaB0L BoAd iaﬁrbtregﬁaﬁrﬁi’r 6 Zt%)muzﬁuesinm%%a%ﬁig%(f) eSh ljaggs%geway (85)

sluffi ciently heat the regenerative-si SOr pt
= con 36 .
LR RSB S RIR LR g o

h the.regenerative-si de agsorptive elenment is .
U%’r Zﬁeﬂv o ?‘%’E%a ﬁﬁ& g UrRE ﬁﬁ?reﬁgé’la%ﬁa%‘? dhrpygh thg, hpumidity control
regeneration, This accordingly assures that a
pagsaevaY B4 Of inperhesiof fhecdasrpiive cloments 8ha2hi i on i s
mai_nt ai ned and, in addition, the anpbunt of adsorption
[0?%5]prevent ed from decreasing. On the other hand, the
first air streamafter its passage through the
huni di the tcotht invéntivas s agmned yair SEhmodricno akkssicphd wie saedf flowing
one of the 25 adsorptive elenents (81, 82) is cool ed
intby thehBuraifitye contid)i paseipeutg (85 ahdt the &uixSeary Npassageway (86) of a
tenperature of the adsorptive-side adsorptive el enent
regenerati®cRIB ARt &Othe| Rsctpiife e eARI(81, 82) is heated by the regeneration

heater (72).  This makes it possible to sufficiently heat the regenerative-side adsorptive
element in the auxiliary passageway (86) and in the humidity control passageway (85),
thereby ensuring that the regenerative-side adsorptive element is prevented from
undergoing a temperature fall during regeneration. This accordingly assures that a
sufficient level of the amount of regeneration is maintained and, in addition, the amount of
adsorption is prevented from decreasing.  On the other hand, the first air stream after its
passage through the humidity control passageway (85) of an adsorptive-side one of the
adsorptive elements (81, 82) is cooled by the cooler. This ensures that the rise in

temperature of the adsorptive-side adsorptive element due to adsorption is also avoided.
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26 January 2007 14 [0037] An eleventh invention
provides a humdity control device accordi ng 26 Jaheary 2007
hum dity control device of tﬂg tenth invention. The
hum dity control device of t el eventh invention is
characterized in that it includes a refrigerant
circuit (70) through 5 which a refrigerant is

[0037f cul ated to performa refrigeration cycle, and that
the regeneration heater (72) is fornmed by a
heat iARgeleeaith eixeéradacprovides e hugfiditpeoandl dévied istcdrdidl to the
and the cooler (79, 78) is fornmed by a cooling-heat

huﬁi‘cﬁﬁa@&ﬁfol evidaCof ale’ {8 fMendr.CUThe @)Z.Qﬁdity[ @ORR) ddVice of the
the el eventh invention, the refrigerant dissipates

cc58h A, SHEAEALLOT Ul (TRIMAR bl 70 trougn
air str

0 . | f . which [ d .
whishedief Pt Pilatiey o Refivati ~Afgereoh Bisls abd SRR glneration
B RS S A N3 S B e

regenerated by the second air stream thereby not onl
coglers(TPi THY) is framed by greppling-heat exchangeref thayefrigesnt cirgit (703/-
regeneration is maintai ned but al so preventing the
[0B&bunt of adsorption 15 from decreasing. In addition,
refrigerant absorbs heat in the cooler (79, 78) which
I s aln the@ldvegthifadntiencihangfeigeraht diksipated lidag Ry thotregeneration heater
circuit (70) and, as a result, a cooling air stream

(72) Wii@Pls@heatiiglhedt réxéi%%érﬂ&fi tHereTH SR at Rt (70)Eas a result of which a
adsorptive elenents (8I, 82) is cool ed by f he cool i ng

he?ﬁgraz{jét%a@g.sg@dﬂﬁ%fj EtFéaﬁrc‘m% Hdafed! N4, %tlggé}{&ative—side one of

Ing it possible to assure that
sufficient |evelo,0fat:h nt, o dsor pt. | L S:q .
e o Sl g0 8m) P Re R B th heBER i b il gimpitancously
Jhum di t ntrol deyice, accordi to the hum di .
beig g RACBP OIS B1EOR P SHENr PR SeRlY RSt i) | suffciont evel
i nventions. The hum dity control device_ of the .
of thgeamauit phicgsheration & maataneddut alsg preventng theramount of adsorption
includes: a regeneration heater (72) which heats a =
frogedesnehsingr  dnradditiopy rafrigeranti absorbmtheatrivghe noaler (49, 78) which is a
hum dity control passageway (85) 25 and the auxiliary

coqiagsirgewahal o Jof die refiégevinttcireuia (F))raptlj asea sdseltenécoling hir stream
82); an auxiliary heater (78, 79) which heats a

is cgﬁ%aﬂdaﬁd, ant dd8eripité-bide onk Df PRSSREHtIVE cRintHhtd (83, 82) is cooled by
the cooling air stream, and dehumidifies a first air stream, thereby making it possible to
assure that a sufficient level of the amount of adsorption is maintained.

[0039]

A twelfth invention provides a humidity control device according to the humidity
control device of any one of the seventh to ninth inventions.  The humidity control device
of the twelfth invention is characterized in that it includes: a regeneration heater (72) which
heats a second air stream prior to its entrance into the humidity control passageway (85)

and the auxiliary passageway (86) of one of the adsorptive elements (81, 82); an auxiliary

heater (78, 79) which heats a second air stream after its passage through the auxiliary
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air streamflows into the humdity control pas3@ganaary 2007
(85); and a cooler (79, 78) which cools a first air

stream after its passage throU@h the humdity contro
passageway (85) of the other of the adsorptive

el ements (81, 82). [0040] 5 In the twelfth invention,
p&sageoayd86) befstertha Bropnd afr strearh TR wisiG M e Rlufidity &Hiol passageway
flowng into the humdity control passageway (85) and
gshearili® idobRE Y7 agRR Yoo | Y&sssy
(o?}e of the ags%?r??i ve el e(r)rgg% g%tg? st{ée%ﬁﬁiﬁg&ﬁfé%}%sﬁ%%ﬁ]mugh the
h ] I c

RIS ROBRAFAN R ) STl bl o B SpR T ADElefl (81, 2),
[oRagpagevay (86) is heated again by the auxiliary

heater (78, 79) before the second air streamfl ows

rakestpe (B Biventidh. &3prand g R te fe second sif stream flowing

. regenerative-si de adsorptive elenment (81, 82) in the

1nig , ¥hq ﬁ‘é‘Wd‘Eé§§8'§‘élwa§SSEMa)’a(ﬁ§)i #hd; He amdhiagi pgssagawayo(86) of a
passageway (85), thereby ensuring that the

regengERBiepide, ene p theaadsornbivie valemerite (84 t82) 84 he®2d biysthe regeneration
prevented from undergoing a tenperature fall during

heaten 2 and dre. secdind sir atream difteg ity passagy #sodghathe auxiliary passageway
sufficient |level of the anbunt of regeneration is

(86xdsricated adaih Dyanel audiRarg ddhter (18, 79) R fGEMM YecOid air stream flows into
adsorption is prevented from decreasing. In addition,

th& hufﬂgai%t c@ﬂtfolﬁialrss?a%mv%fl (&9). 1 ¢ 81%@%?& g FFSAEEiB}ég{b bfificiently heat the

hum dity control passageway
DL -S4 : tive. el t 8 .
GBI 245y P08 1, W5 B AR P o

[ in.t erature he, adsorptiye-gi de adsorptive .
hugidity, Pnti] PasssRenag éﬁ)t fgfeoy sngieing o, fhagecns it B adsorptive
A thirteenth inventjiqn provides a humdity control ]
elqyasat c@’a o}SdP%eTttEfl %ﬁ’@P URdgrERINg 2 teperainrediall; dusings regeneration.
the twelfth invention. The humdity control device of

Thihaecordingly asswres thehacerutficientilevet phtheameing efircgenerdtion is maintained
includes a refrigerant circuit (70) through which a

and eify adgléticamn the smountafladsapitiom isperevarted fromedacrepsingt i an addition, a
cycle, and that the regeneration 25 heater (72) and

firsthair asteearhi #ftey e passtigd Houghd fheah@midyN®EBY passageway (85) of an
heat i ng- heat exchangers of the refrigerant circuit

adfofpiiveaside ohe oFQRt Qlisdrptve di8heh® BP) 8Bisbofed by the cooler.  This
cool i ng- heat exchanger of the

ensures that the rise in temperature of the adsorptive-side adsorptive element due to

adsorption is also avoided.

[0041]

A thirteenth invention provides a humidity control device according to the
humidity control device of the twelfth invention. The humidity control device of the
thirteenth invention is characterized in that it includes a refrigerant circuit (70) through
which a refrigerant is circulated to perform a refrigeration cycle, and that the regeneration

heater (72) and the auxiliary heater (78, 79) are formed by heating-heat exchangers of the

refrigerant circuit (70) and the cooler (79, 78) is formed by a cooling-heat exchanger of the
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26 January 2007 16 refrigerant circuit (70). [0042]
In the thirteenth invention, the refrigerant 26 January 2007
di ssi pates heat in the regen%ration heater (72) and
the auxiliary heater (78, 79)6mhich are the
heati ng- heat exchangers of the 5 refrigerant circuit
(70), as a result of which a heating fluid and a
refSpeomtciaduit @0).eam are heated. And, a regenerative-side
one of the adsorptive elenents (81, 82) is heated by
[004pq heating fluid while simultaneously being
regenerated by the second air stream thereby not

onl y 18 #RUhirRenthiatenfios Yhé g i %E}Entl f%Gat@helif .ﬂ%@#ﬁgerﬁon heater

regeneration i s naintaine t also  preventing

f K i d ; . .addi t.i

BT s anRIRRL Rons@ (1510, SR é”t?goieépﬁ%-f%a&' Hpangers of the
ich. i l'i ng-h h , _ i t

ol o LR RS B RR Bh S E EH ERseam ar

i s.cooled. And, an adsorptive-side one of the ,
heatad o pnidy  TefcRRRAHYESIAE Pne ghtheiadsqrpiéyceglemgnts (L, 83hisihegted by the
air stream and dehumidifies a first air stream
heating 8wl velybeugimpianenusly heivgfregeneratad hyethe seqohd pirestrgamyuthereby not
of adsorption is maintained. 15 [0043] A fourteenth
onlynsssnting thap rouiffiteent devul wif dhe ynowntaf abgaleratior imomimtained) but also
to the humdity control device of the eleventh or
prévhfit @ et Bmbikvestt AdxBrptibh &firdit Mebiehsing ONI AdditiGg Wefifzetdnt absorbs
the fourteenth invention is characterized in that the

hesli ih 964 E&erqfro) ) idel and cq&ih@%h@éﬂcﬁﬁléef‘of e refritgerant circuit (70)
refrigerant circuit (70) is reversible, and that the

am?,' fﬁ.tﬂeg’tﬁhodc cSﬂaﬁlﬁg}"f‘LﬁtﬁI‘%QmZQ olctdh.e ({,rénggﬁs%%iv‘élsﬁ&eubﬁe of the
70) i s changed I'n response t0 sw tchi’'ng between

adsor ptive a ener.ative sides in the bat o
oo e 1815 9F BOUR bif o sre e, o A demmigifis o first
.when performng a batch switching operation in th ..
airp SfEsag-t JreEsbut ﬂ%ma%\}?@eﬁ Bifacignt; feel o e @@?wg@f afigorption is

circulation in the refrigerant circuit 25 (70) is
magHamgéd in confornmity to the flow of a cooling air

stream t hrough the auxiliary passageway (86) of a
[0G48dener at i ve-si de one of the adsorptive el ements (81,

82) and the

A fourteenth invention provides a humidity control device according to the

humidity control device of the eleventh or thirteenth invention. The humidity control
device of the fourteenth invention is characterized in that the direction of refrigerant
circulation in the refrigerant circuit (70) is reversible, and that the direction of circulation
of the refrigerant circuit (70) is changed in response to switching between adsorptive and
regenerative sides in the batch running operation.
[0044]

In the fourteenth invention, when performing a batch switching operation in the
humidity control device, the direction of refrigerant circulation in the refrigerant circuit
(70) is changed in conformity to the flow of a cooling air stream through the auxiliary

passageway (86) of a regenerative-side one of the adsorptive elements (81, 82) and the
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the auxiliary passageway (86) of an adsorptiveysigsy,

one of the adsorptive elenments (81, 82). Also, In ary 2007

this case, it becones posylﬂk?to acconpl i sh

I mprovenent in device performance by performng a

heati ng/ regenerati on operating node and a
flow oif iarigphtiols fujdt thesgh pies Al @gevaayl 86 S IadBrplive-si

| NVENTI ON] [ 0045] I n acco?ﬁ%??f %vitﬁ,{gghg FT o piiveside one of
the RdSUThii N elehients (BR $HNISMsS U intshate § i i

el ement (81, 825( i's %r ovi gled vvi]t h %%gpgeﬁ)ﬁ(?ﬁ?gr%ﬁmg to accomplish
i Yy 4688 | : ' fluid.flows .

P BERARES Wil Fhilhestetlefetig Bhorating mode

uring regeneration o Ve
t of such 10 arrangenent, the
angg)‘scgrogﬁ%@(égogﬁégr?eo era(t%im is heated by the heating

- of i the auxiliary passageway (86)
[EHTEF?T& ‘b@éﬁ%@%ﬁﬁ@hhe adsorptive el enent (81,
ﬁ‘g. Her eby, the adsorptive elenent (81, 82) is
[0043]nt ai ned at hi gh tenperature, thereby making it
possi bl e to increase the anobunt of rel ease noisture
(i . eIn acherdamasuwith othe rfagteimyestionpniy is mwarezetl heoh ithat the adsorptive
conventional ly achi eved. Consequently, the anmount of
clamigt (P, 82) i provided| wikie tiesaixiiary padssensed (BHEthiGigh Whidk a heating
the adsorptive elenment (81, 82) adsorbs noisture in a
fluid flstvsaluingtregeamatatioh VTRY adoatR! dI&hédq81,"82) 0V ® N teshif? of such
devi ce pertormance. [0046] Further, during

arfa8EENG aht AdkonitiveEerRdR %]f’ptsz?lgﬁl%%tggngg%é Hhtin i iélhﬁ(:nvlging through

of "a second air streamo _ rature
e’ Bihiney BRGNS (o) iRl T RbialiG SeHEE Anorphiss $lebment la1, 82).

ssage .86), and ats .t he. adsorptive el enment (81 )
HRS ARl Ho R R AT o bininaed Bt 1sastaweotigreby making
. the, %m dity control passageway, (85). Consequently,
It pgssib %f%f%yaé% the @Rt qfgeleaspomoisturp (s o theetmaung of regeneration)
undergoing a tenperature fall. This therefore assures
more fharp is gppyestionally echipvedf tGuansequsotly, thefamewenafr adsogption can
_is maintained, and the anount of adsorption is
likewige dntiededsed thaipot emsd thg.adsctptiyOelémbnt (81,82)QidderdS enoisture in a
Wi th the second invention, during regeneration of the
firsdietrpirhthereby accomplishing improvement in device performance.

[0046]

Further, during regeneration of the adsorptive element (81, 82), all of a second air
stream of high temperature which is used to regenerate the adsorptive element (81, 82)
flows, as a heating fluid, through the auxiliary passageway (86) and heats the adsorptive
element (81, 82). Thereafter, the second air stream flows through the humidity control
passageway (85). Consequently, the adsorptive element (81, 82) is prevented from
undergoing a temperature fall.  This therefore assures that a sufficient level of the amount
of regeneration is maintained, and the amount of adsorption is prevented from decreasing.
[0047]

In accordance with the second invention, during regeneration of the adsorptive
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26 January 2007 18 elenent (81, 82), a part of a
second air stream of high tenperature prior t26iJaauary 2007
passage through the hum di t% control passageway (85)
flows, as a heating fluid, i 80 and t hrough the
auxi liary passageway (86) while heating the adsorptive
el emrent (81, 82). Thereafter, the part of the second

elemient 8%,c82)) p panisofthsecord tairoftreaincoSkighrempératusd prantaits passage
flows through 5 the hum dity control passageway (85),

threbigh eeyhunhigitadsatiglt fadsacewayE8E) flows, asd)hehting fluid, into and through
regenerated w thout undergoing a tenperature fall.

thel§Uix$liA$ pHdsagewNAB6RwhilE fhbz?tln%rﬁl% b&ehtivelelerhdl? f(ﬁﬁ‘:ﬂliﬁ‘.t Fhereafter,

regeneration i s malntai ned, ‘and the anount o

th(?ﬁa}gf)f’ﬁlieg.@cdnﬁ 4t ﬁ&ﬁ@%s{}tﬁ? g%sx 9? ﬁ{eesgéé.l{aga'r %t?%éi? Lnd ﬁgws through

ccordance w I nventron, du
reqgeneration .of the ads tive .elenen 1, 82), .
tne, SFRENL PR ety A oviratd B igerilie, Eafent’ (81, 82) is
flow into the humdity confrol passage 85).. 1S
rea?aawﬁ%wmuﬁ UNeIgQIAg ALFE il (ﬁﬁza essgw%§ sufficicnt level of
making it possible to sufficiently heat the adsorptive
thees. 1of pegenergbiyn isaypiatagnedn and thetamounh ek asispmtipa is prevented from
el ement (81, 82) is prevented, without fail, from
dearpabergyoi ng a tenperature fall. 15 This assures that a
sufficient |level of the anbunt of regeneration is

[00#8i nt ai ned, and the anount of adsorption is prevented
from decreasing. [0049] In accordance with the fourth

I nveni ia8dbrdghcs OFRR dh@itlﬁir@tiﬁ\%ﬁf{blﬁnd’urﬁ]gh%%%h&ﬂtiéﬂ @F Ghe adsorptive
are heated by the regeneration heater (72) which is a

ele?‘%gg i’(ﬁt%'hiieﬁ,:% ¥R A9 Sireh e toz&g;%%ﬂcg &fr Aileat! fl?‘kﬂntg into the

y to regenerate the adsorptive el enen
.1 Thi s assur that .a.suff.icient |eve f
nolgRBty, £l SaBRaY 8D B G Eher R bt (B, hereby
f adsorption is .prevented from.decreasinpg. J[00 I n
mafiiggt BVTE 7 TATGIFE Dt et theieHORART ?male}r(ﬁﬂgslg- Cohsedlently, the
regeneration of the adsorptive 25 elenent (81, 82), a
adsogptbigcelement d81.d2hipprenented; without fdlp fgmppndergoinggiemperature fall.
flowng into the humdity control passageway (85) is
Thiseasswrgs Ithat tahsuflicigatnleveltdfahe ammunt of R2pneratipnagdheintained, and the
amount of adsorption is prevented from decreasing.
[0049]

In accordance with the fourth invention, a second air stream and a heating fluid
are heated by the regeneration heater (72) which is a heating-heat exchanger of the
refrigerant circuit (70), thereby to regenerate the adsorptive element (81, 82). This
assures that a sufficient level of the amount of regeneration is maintained, and the amount
of adsorption is prevented from decreasing.

[0050]
In accordance with the fifth invention, during regeneration of the adsorptive

element (81, 82), a second air stream prior to the second air stream flowing into the

humidity control passageway (85) is heated by the regeneration heater (72). In addition,
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26 January 2007 19 the second air streamafter its
passage through the auxiliary passageway (86) 2§January 2007
heated by the auxiliary heater (78, 79) before the
second air streamflows into %he hunidity contro
passageway (85). This nmakes it possible to
sufficiently heat the adsorptive elenent (81, 82),
the keoab airestteumi 4fgr it Passabe Ros Bt |a\4§iliﬁfyeﬁ@§ﬁge(v§# (86)2) heated by
is prevented fromundergoing a 5 tenperature fall.
thd Riiliasskiats (78,219) befoib iCicdBid bi‘%?é&laaxﬁfﬂom%ﬁ:”ﬁ’iﬁ Hunfiity control
regeneration is nmaintained and, in addition, the
adsgE Pt 4 . easi ng.

PSR B caar 8 i Pofiey B fo A ATHI SRRV gloment o1,
r nd.air . and atin .
827, S ER8E aSd ks BB RSty L i Berfod ol tiftergoing a
t he auxi.l i ary, heater (.78, .79) ich are o
B ik ot R AT 3r bR ey ol i sraqung f regeneration is

(.70), thgneby to regenerate the adsorptive elenent
maintpined and, ingdditign, the geauriof adsauption is prevented don décesasing.
| evel of the amount of regeneration is maintained
in addition, the anount of adsorptionis
prevented from decreasing. [0052] 15 In accordance
Wi t h I hecosdanea whithi the sirthi iamentishen ipatdngedrbud thathadetbnd air stream
running operation which alternately swi tches between

and afticatiig AP #E hedied By MY :2Berd®PitRnHettel (729 ahll H1%d auxdlidry heater (78,
streamis adsorbed in the first adsorptive el ement

79§ ¥hlchwht h@atﬁ@l%aﬂé;?chhﬁgg‘i@&%ﬁ ?&hggraﬂt ci?c%.f@??), g‘rk%ehaf to regenerate

streamin thé second adsor ptive enment

: ' i g3y Whi ure in afirst .ai.r
e FEGRRREREL 181 #H." S alRlsRhfalsd ol St evel of the
82 ile 20. noisture.is released,t.o a ,second ai .
i, of ekefation, 1 pARBRL ARG e o POERL. 18150RR Pl adsorption is
ossihle to perform (i) a heating/regeneration
p“%ﬁ%@ﬁ?ﬁﬁ@dﬂ%ﬂg“gn which a heating fluid is nade to
flow through the auxiliary passageway (86) of the
[0652] st adsorptive el enent (81) or the second
adsorptive el enent (82) whichever rel eases noisture to
t he Heeorddaice with dhensavehth (inventian,c ohkn metfackaingph itakch running
operating node in which a cooling fluid is nade to
opérhibon tvhichugdterbely bwitelbsibeivadelt PRSE oI 108Rick ndidifre in a first
first adsorptive elenment (81) or the second adsorptive

air&lreAB N adRehedVhi B Qﬂﬂradﬂ?ﬁ{faégélaeﬁ%htsfs‘ﬂ hile rhdiStufd {sSkleased to a

air stream This assures
second air stream in the second adsorptive element (82) and a second operation in which

moisture in a first air stream is adsorbed in the second adsorptive element (82) while
moisture is released to a second air stream in the first adsorptive element (81), it is possible
to perform (i) a heating/regeneration operating mode in which a heating fluid is made to
flow through the auxiliary passageway (86) of the first adsorptive element (81) or the
second adsorptive element (82) whichever releases moisture to the second air stream and
(ii) a cooling/adsorption operating mode in which a cooling fluid is made to flow through
the auxiliary passageway (86) of the first adsorptive element (81) or the second adsorptive

element (82) whichever adsorbs moisture in the first air stream. This assures that a
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regeneration is maintained, thereby enhancing2Nfanuary 2007

regenerative capability, and that a sufficient |evel

of the anmount of adsorption 28 mai nt ai ned, t her eby

enhanci ng the adsorptive capability. [0053] 5 In

accordance with the eighth invention, when performng
suffidiatt cCleveluanithe anat af i @geﬂef’atioheishidﬁhﬂiihéﬂ, Ct‘h@fe’b?' enhancing the

device provided with the first adsorptive elenment (81)

regdnerative Biligh;, B&RIO iRt | ¥ Suslhi @SR NevEB ) the gmoynt of adsorption is

cool i ng/ adsor pti on operating node in one o

InﬁgéR&HJh&%b9E&m£@#%tﬁ@iﬁogﬁ%ﬁga%%agyin t he ot her of

eat 1 ng/ regenera n oper

[06 adsorptive elenents (81, 82) are conducted at the

sa time. This nakes it possible to 10 enhance both
t he adsorpt,ve ca amli.t and the regenerative '
capa Iﬁcf&da‘i‘cr‘?e?”é eaE’ééﬂ‘p IRVERTORy WheR PeERERINE; A batch running
tot.al ;device performance. [OOS@L I'n accordance wth

opgigEoniimthe hymuskiyi control\fanceprovisiedi widh shepfirst dsomptivengjement (81)
operation in the humdity control device provided with

angd e seceryt adsdepdivp telomene [8nencolBgledsdrptiamoperitmgsaodmit one of the
adsorptive el enent (82), the operation of the humdity

adsoopti veodlerdents (81, 82) e 4 Hedtinghagdneration lbpéraienmdde in the other of the
cool i ng/ adsor pti on operating node in one of the

adsu@isdvendlemvients BEB2) lafe (chbuct®d)at #Csathe time. This makes it possible to
heati ng/ regenerati on operating node in the other of

enfiBe 20SAM Rhd VEdsoftaeRL bélﬁ%'h gﬁé) theTl?%;;]&ngﬁkieé Ezllqalb{li)}y, thereby

possi bl e to enhance eithe adsor pt7ve capa

ol r: j ; ol Jobdf o 20, [ 0055] I'n
ac Acaor g@ﬁéegﬁq,t% ﬁl%{jweﬁ?téﬁ(?%me ve{éf:é{j}l % it is arr anged
[O@gih that the regeneration heater (72) for heating a
ond air streamprior to the second air stream
flom%pg into the, humdity control passageway (85) of )
one BY aFeRzdanssoithi the BIdhdRYatiop,) when) perfprming 2 batch running
cooler (79, 78) for cooling a cooling fluid prior to
opgraieont b thertyimidily gontrelvdavicei provided avithsthiefirstdadsprpdivatelahent (81)
passageway (85) of the other of the adsorptive
ance theeevosd (Bliorpd2¢§ efaneent (82)y ithke dperAtiom of ethel Ihunnditys woitrol device
arrangenent, the regenerative-side adsorptive el enent
sel¢dilely switches between a cooling/adsorption operating mode in one of the adsorptive
clements (81, 82) and a heating/regeneration operating mode in the other of the adsorptive
clements (81, 82). This makes it possible to enhance either the adsorptive capability or
the regenerative capability.
[0055]

In accordance with the tenth invention, it is arranged such that the regeneration
heater (72) for heating a second air stream prior to the second air stream flowing into the
humidity control passageway (85) of one of the adsorptive elements (81, 82), and the
cooler (79, 78) for cooling a cooling fluid prior to the cooling fluid flowing into the

humidity control passageway (85) of the other of the adsorptive elements (81, 82) are

provided.  As a result of such arrangement, the regenerative-side adsorptive element (81,
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26 January 2007 21 82) can be heated by the
regeneration heater (72) while on the other ha2®&dahtigry 2007
adsorptive- side adsorptive elenent (81, 82) can be
cool ed by the cooler. This efbures that the
regenerative-side adsorptive elenment (81, 82) is
prevented fromundergoing a tenperature fall during

82y egeERehaiid by tHehepaleyatiad Sichich g72) RitlileorsthE fotledr dahd kigv&isorptive-
of the regenerative 5 capability is maintained, and

side hlsorpfi®e 2UTNRI(BY,28D) & BEObRE I BietR] oot (s efstkes that the

is prevented fromundergoing a téenperature rise

re g]‘éﬂéxjaﬁged Qﬂé QBRIrb AR el%&l@ﬁt‘?ﬁi’, 8222 Iﬁ%‘ He@gnt&'i‘ i’z’onﬁfl%@%féﬁg? L &Ghperature

eve t he adsorptive cap y IS ma

ratf, B oo n bt ahshbd; woL & SRichD IEHY foterpeencrative
conglill s RIS R el i, Wvovdive e SRS AETont (81, 82) is

regeneration i s maintained but also preventing the
preyafadhfrost uaderaeipg jaotemperagiie dise dupyg mgsorptiom dherebypassuring that a
since a cooling fluid is cooled by the cooler (79,
suffigient lemelof thsaisoptive hapabdity ifhaiotaged. | evel of the
amount of adsorption is maintained. [0057] 15 In
[00s6For dance with the twelfth invention, it is arranged
such that the regeneration heater (72) for heating a

secoflackbfdafitd RAAIRY d18¥entiDinyBitione 8 BB4tirl fluidah@@N¥econd air stream
flowng into the humdity control passageway (85) of

areaGted byl tHE r@%%?ﬁfaﬁfgi} Hﬁaégljt q?ﬂf '?ﬁe?el{glz’%orﬁ iy asstritey XA Shifciént level

heat er “( 78, ng a s dair streamafter
hiS . t ANR-1s -
of e AR 3P Fegelé: Bl Sy Bt T ko PRRERREIRYRAM of pdsorption
second air 20 stream.flows into,the humdity contr .
froBedigeilisy (Bt BRCHIPGHES Eendime g e SO by faeCBBld: 210, 78), his
a cooling fluid prior to the cooling fluid flow ng
asspies shat peuRipang 1evp! efghe AgpuLd adsnepign is grntaiged he
ot her of the adsorptive elenents (81, 82) are
[0057bvi ded. As a result of such arrangenent, the
regenerative-side adsorptive elenent (81, 82) can be
heat Bdadogrdahee with glenbveifth mvehtbert, é is @riahgeanuich it the regeneration
auxiliary heater (78, 79) while on the other hand the
heal&r ﬁad)s Rt Hehtiey § iset@nd AHOstRhmic |16 theNdecéiilair S@¢ars Wowisg into the
cool ed by the cooler. This ensures wthout fail that

hurhf¥ty” &Qﬁﬂﬁéa?ga&%\é%h? (8% 620 0P tHeVRIs6/pGYE BlethehBY81,88), the auxiliary

prevent ed
heater (78, 79) for heating a second air stream after its passage through the auxiliary

passageway (86) of the one of the adsorptive elements (81, 82) before the second air
stream flows into the humidity control passageway (85), and the cooler (79, 78) for cooling
a cooling fluid prior to the cooling fluid flowing into the humidity control passageway (85)
of the other of the adsorptive elements (81, 82) are provided. As a result of such
arrangement, the regenerative-side adsorptive element (81, 82) can be heated by the
regeneration heater (72) and the auxiliary heater (78, 79) while on the other hand the
adsorptive-side adsorptive element (81, 82) can be cooled by the cooler. This ensures

without fail that the regenerative-side adsorptive elements (81, 82) is prevented from
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26 January 2007 22 undergoing a tenperature fal

during regeneration, thereby assuring that a 26 January 2007

sufficient level of the regg&er ative capability is

mai nt ai ned, and that the adsé&fptive-side adsorptive

el enents (81, 82) is prevented from undergoing a

tenperature rise during adsorption, thereby assuring
ungbngoing = tehffiecitenet fall @vehg oégehbration] thépby Hﬁuﬁﬂ.ﬁﬂbit lal su¥ficient level

is maintained. 5 [0058] In accordance with t

oft thier fe@eimritiven egRIbilRg ., isi fainbaifdd, AHACthab YRS ddbétbtide-side adsorptive
heating fluid and a second air st ream are heated by

elén'i@lti gﬂ)ﬁr&)aﬂs' Revéreal Bom rder, ty hﬁmﬂ&é su%éf Flgr?l{é%‘i%dsorptlon

thereby not only as ng t
théar gﬁésgﬁlfén\éeﬁﬁ‘f é‘%ﬂ}ﬁﬁﬂgn@fﬁ%ﬁn?ﬁ{ée{déﬁgﬁ{?e %Eﬁ)&bl‘i‘?l ﬂt almrl]t%mcgm

O@fsﬁr easing. In addition, a 10 cooling fluid | s cool ed

the cooler (79, 78), thereby assuring that a
suffl cient | evel L t he anpunt of adsorption_is
mai ntApFRegdance Bty the hitecny myptiongjtan arsnged sush thata heating fluid
i nvention, when perfornmng a batch switching

ang gespeand AT streaphare heated by gheregenasitiatewiates (72)tand dboawgliary heater
possi bl e to acconplish inprovenent 15 in device

(7T &9),0hemby @obynlyeassuringi thay asufficientnigiel ed eneambinarof regeneration is
operating node and a cool i ng/ adsorption operation node

maiiithined bheslgs pe:viittngthe agouaofddséption Gofroddcreasing.  In addition, a
circulation in the refrigerant circuit (70) in

coS1a1y ﬂt‘ilmli Yod1&d by ﬁlefclo@l/é{r ?9 J8}) Qﬁéréﬁ&gasgﬁﬁ’ﬂéjthﬁm Qtﬁﬁblehpﬁvel of the

aUXI |ary passageway t he regeneratlve sid

f| df%ﬂh %Eqﬁiﬁhaﬂ%ﬁ 82) and the flow of a cooI i ng
ul ug

e auxiliary passageway (86) of the
O(F%Eor ptive-side 20 adsorptive elenents (81, 82).
ST MODE FO? CARRYI NG QUT THE | NVENTI O\l] [ 0060]

po AR AN G 0 T
opezrgtu[)rg) 8.’161:]1-1]6 hI1:1ImF1§1-{y Eg{l?gl]dg/\ﬁlgg 191?60-[)&%3 Ip%?mltc?a\llccomphsh improvement
in device performance by performing a heating/regeneration operating mode and a
cooling/adsorption operation mode while changing the direction of refrigerant circulation
in the refrigerant circuit (70) in conformity to the flow of a heating fluid through the
auxiliary passageway (86) of the regenerative-side adsorptive element (81, 82) and the
flow of a cooling fluid through the auxiliary passageway (86) of the adsorptive-side
adsorptive elements (81, 82).

[BEST MODE FOR CARRYING OUT THE INVENTION]
[0060]

Hereinafter, embodiments of the present invention are described in detail with
reference to the drawings.

[0061]

FIRST EMBODIMENT OF THE INVENTION
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26 January 2007 23 CONFI GURATI ON OF HUM DI TY CONTROL

DEVICE A hum dity control device (1) accordi n92$9aﬁuary 2007
first enbodi ment of the presggt invention is

configured, such that its op @tion is selectivel y

switchabl e between a dehum dification operating node

in which air is dehumdified and is then supplied into
CONFIGURATHOMN O FaHUMIDIT ViGN TROLAPEVALE Ng node i n

which air is humdified and is then supplied into the

r oom Al liungiditiy tdottol HEBcA Y SHchii ’ bG8 f

the first err%odi ment is Wgr%\(/:?%ﬁé v%l; tagﬁrtS{\?\g}ﬁilbgglrléeli%g? the present

iREROY \Bne@BENLth( fhht d&zl)peryi] OI?% @egkﬁyelgos%é{cg%ble between a

device (1) 1s configured so as errorm

déndBl ' ' i he. adsor pt.l.v | epents .
PG RAF SRR hOe il T i AR porsdhstapybtid into he
ive-side adsorptive 10 el enent! and "serving as )

roB AP SPE Wi ETioR SR8l FiF o bt is Bumpified ap s then supplied

. copfiguration of the hum dity control device (1

in c@’&r‘%’f’ﬁ’g 119 adqitiqn, daehumidipyrantrehdeviee (IQexfcthe Hiest embddiment is
reference to Figure 1 and Figure 2. In addition, the

Prpvided wigtvereidlentigal iadsorpidte elements (81, 82)bodhaninidity control device
i ncludes terms, such as "upper", "lower", "left",

(1) s ghmfigured eards, to pdrfomt 4 ,bashdrinbgkoperdtimhirotvhidhethe adsorptive
ternms neans, unless otherw se stated, a respective 15

elatnems (882 remeta sugich NRtbed Hebhdins a9 tahOAdsIDYivES; i
of Figure 1(A) fromthe front si ge %hereof s( rom lta%éadsorptlve

lapodritoMusd deser@h@t by €, t eddiie) ] efehftfe 1
) i ncl udes Fi gur egql(A amﬁggllri}@?li‘}egéﬂtﬁ%padvs%@%?gngﬁg{ 1( B)Here, the

)
j - S ey :Figure 1(.C ich is . a . :
ool 4P of tls im0 SooCdbyidy @Y nEoohlizk;d e Presinerapgdiment i
de%beﬁggﬁigr%}g%ﬁ@@ﬁgﬁﬁgg g Figurt 0| 3 aifioh, the fotfowing Gescription
ar al | el epi,ped-sh d casing (10). Formed within the
of esflﬁsé 65%898% I%F?'chqsgﬁméﬁ, Buchyass Suppetvay lower o ddeft Wiright”, “rear”,
«coutside air is drawn in and is then supplied into the
PBtomanin agk”. sdeashopTathe teEms mpanmyuni¢ns cathgrwidei statedpanespective
.air drawn in and is then discharged to outside the
direefisym when vigwing the humidityt comtratidevica (1) ef EFigeres) & the front side
82) and a regeneration heat 25 exchanger (72) as a
therajéfremethe bottdm siderelatie tachofipment ed wi thin the casing
(10). The adsorptive elenents (81, 82) are di sposed,
[006R$pectively, in the air passageways. The

Figure 1 includes Figure 1(A) which is a top view, Figure 1(B) which is a left side
view, Figure 1(C) which is a right side view, and Figure 1(D) which is a rear view. As
shown in Figure 1, the humidity control device (1) has a somewhat flat, rectangular
parallelepiped-shaped casing (10). Formed within the casing (10) are a first air
passageway through which outside air is drawn in and is then supplied into the room, and a
second air passageway through which room air drawn in and is then discharged to outside
the room. In addition, the two adsorptive elements (81, 82) and a regeneration heat
exchanger (72) as a regeneration heater are accommodated within the casing (10). The

adsorptive elements (81, 82) are disposed, respectively, in the air passageways. The
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is a heat exchanger which heats air by maki ng2e9an@ry 2007

heated water flow ng therethrough. The regeneration

heat exchanger (72) is dispo%%d bet ween t he

adsorptive elenents (81, 82). [0063] 5 As shown in

Figure 2, the adsorptive elenent (81, 82) conprises a
regeneratian ®dat edchagiet! (72) ik kdah ekchhﬁF&Swﬁicﬁtheﬁﬂsasﬁleby making use of

menbers (83) shaped |ike a flat plate and corrugated
hedt@WWRUTENRRIMG thSdihrSAPCdTHd KBeReratithl HER (REhdploal t?7h22ri§ disposed

alternately stacked one upon the other to form
betv2h B Rilordil Efetiicfits (g @p50r T uoat ed plate members (84)

are stacked in ayers in’such an orientation that
[mﬁghoining corrugated pl ate nenbers (84) are deviated

an' 10 angle of 90 degrees fromeach other relative to

the ridge line directjon. And, the adsorptive e|enent .
(81, Aéfﬁowg igehigrg) 4y the pdsergtive r@gnaenr Zﬁ,aﬁébﬂogrpnses 2 laminated
paral | el epi ped or like a quadratic prism [0064] In

stryqhEreqHsothet Wordseilat rlate members83) shapraddlikeya dlehplatg and corrugated
passageways (85) and 15 auxiliary passageways (86)

plater menioersr ($d) ehapegdilei 4 comugatedhplitesare adtetratdhy staokert ek upon the
opposite each other across respective flat plate

otheetbfers the Bminatad stiectekier e Cthedrrugated plake inbmbélsaB4)dratstacked in
menbers (83) and the corrugated plate nenbers (84) are

layedstif scH & YriitRedfefaOnBoi@toliSate® pIA&S morhibers (B4 &t ldéviated an

control passageway (85) opens at opposing side

a.nggél:‘ :jcff g %leglfeeé Hrom 3480 dRlidr ViR1dPivE %nfhe(lga%?e %ée rd?l%cé%& And, the

e of Ionger sides of the flat plate

i . L] ;

e AR 3 SEp s R LAl DN or e

a&?% 82) on the side of shorter sides of the flat
qu {cé) er (83). [0065] In the adsorptive el ement

ggt, 82), an adsorbent for adsorbing noisture is
[0088h1 i ed” onto a surface of the flat pl ate nmenber (83)

that faces the hunmidity control passageway 25 (85),

and Ionths adsomptivec elearent 81,c82) Jymididy sioatrel prassagaway84(85) and

di sposed in the hum dity control passageway (85). As
auxilidry pessagewiysa(Bép mbealterndtely paxtinigl-formsd Isb ca tgee, located opposite

zeolite, ion
each other across respective flat plate members (83), in the direction in which the flat plate
members (83) and the corrugated plate members (84) are alternately stacked one upon the
other. The humidity control passageway (85) opens at opposing side surfaces of the
adsorptive element (81, 82) on the side of longer sides of the flat plate member (83) while
on the other hand the auxiliary passageway (86) opens at side surfaces of the adsorptive
element (81, 82) on the side of shorter sides of the flat plate member (83).
[0065]

In the adsorptive element (81, 82), an adsorbent for adsorbing moisture is applied

onto a surface of the flat plate member (83) that faces the humidity control passageway

(85), and onto a surface of the corrugated plate member (84) disposed in the humidity

control passageway (85). As this sort of adsorbent, for example, silica gel, zeolite, ion-
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substance nay be used. [0066] As shown in Figyg

in the casing (10), a first panel (11) is the 9aﬁuary2007

frontnost-side panel and a s%ond panel (12) is the

backnost-si de panel. An air supply opening (14) is 5

formed at a | ower part of the first panel (11) in the

exchangg teginpéind dthed sebtaimRIh$H6Y dsed AN ai r di scharge

opening (16) is fornmed at a lower part of the first

[@a6gl (11) in the vicinity of its right periphery. On

t he ot her hand, an indoor-side suction opening (13) is

for megds ahown i aftaof, i cond_panel 2) .1 :
the vicinit ynlcln? Y@%es @1{3 tthgﬁggrlﬁglgg(ﬁy?qﬁﬂ p@ﬂ?‘a‘&iﬂ ! S&ag"rontmost-slde

' i.ng..( i orned at a | ower part of the, )

PR AAER SERBN oo Pl is e b GRERR e Bancft S Any supghtopening (14) i
eriphery. [0067] The interjor of the casing (10) is

f"E’EF? iaFF‘(%‘@E‘I, P%‘Pé‘thﬁgﬁstt%nﬁwlhm Berviaipiteof ds dfhperighenm  An air

the front-side _firstqd[panel (11) to the back-side

dig nsainel (1013 formesk a atlqwerprrtefthe fira@essl (15 ifitee vicinity of its

.space forned on the side of the second panel (12) of

rigiiepegipheny Qrothe dther. hantihen islpassidé anetivg apentnpe(1BR&Kformed at a
side of the casing (10), is first described. This

logprpart of tHeadeeorad panel @i2yiinl ek vidinfy o i€ e Péﬁ[ﬂﬁ )Y An outdoor-side
right side partition plate (20) and a left side

A bpd ISR isef : i icini i
Su?i ghtls Si ego? t Igrelﬁ%)agthat lbgligglgi%g%?f;g I&%ﬁﬁ%ﬁ%@?éi’{yg?ﬁ? ‘gcmlty of its

o] bgﬁﬂ@l&'y partitioned by a right side

ower/ upper-partition plate (28) into an upper space
[O?@ﬁ a |ower space. In the space, the upper space

0

ms an upper right flow passage (65) and the |ower
assage (6 The | ower

PPl gl Bty & BB ubh whn bcnding
fr%\%g]ﬁ I%S'ltgggdf%géaa?lg?é g»t@?ﬂrle? gagctl](-sticﬁ]eese(c)gridd}?a%[el- (SiIZSj, einti lJtl'::vf)isgellqces
[0068]

The space formed on the side of the second panel (12) of the casing (10), i.e., the
space formed on the back side of the casing (10), is first described.  This space is laterally
divided into three spaces by a right side partition plate (20) and a left side partition plate
(30).

[0069]

The space on the right side of the right side partition plate (20) is vertically
partitioned by a right side lower/upper-partition plate  (28) into an upper space and a
lower space. In the space, the upper space forms an upper right flow passage (65) and
the lower space forms a lower right flow passage (66). The lower right flow passage (66)
is in fluid communication with an outdoor space through the outdoor-side suction opening
(15).

[0070]
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the left side of the left side partition plat26(aAuarys2007

vertically partitioned by a % ft side

| ower/ upper-partition plate 8) into an upper space

and a |l ower space. In the space, the upper space forns

an upper left flow passage (67) and the |ower space

f or mOnaht otker hamef, thef dpave pasdrdgh s{deHf.thd et didepartitien plate (30) is

fl ow passage 5 (68) is in fluid comunication with an
vertiBSIOPparfifas®] bi1h e RideNeweeRf-patiten plkd | (BS) RREL MK Rfiper space

(13%%[0071] A:Franged in the spgce bet%vveenqt h)e ri ghtﬁp P
and® b 4SwBddabd.i Oth ﬁllea.sbﬁcg( gk@uﬁ%ﬂs@%@ foehd arblr ré%?ﬁb&rvth%e@ﬁhge (67)

plate (30) are two adsorptive enments (
. I / .
o RLRet i8R ok Oy oo PRORL TR 8 s
o SR SRR SRR 450 G BB Htor 08 ucion

vicinity of the front-side first panel (11) while on
op¢mee d3her hand the second adsorptive element (82) is
di sposed in the vicinity of the back-side second panel
[00712) . [0072] 15 Each of the adsorptive el ements (81,
82) is arranged such that the direction, in which the
f | at Aamdgabinrthgapard betvedea the night sd¢ patiti@d plate €0) and the left side
| am nat ed together, agrees with the lateral direction

par€itiof pat€ F0)NGe ¢:6)ads ¢ tlemems (SR8 he Thd wdsdbiiveelements (81,
el ements (81, 82), the humdity control passageway

82) ﬁw’é)an%\[;i\gélﬁiﬂ §dé B¢ sY&rﬁdcﬁéntQB&@&trEIQﬁo&ﬁlg; hea gReifMOdistance apart
(10) ile the auxiliary passageway (86) opens in the

ol QR0 o GESTRA o, 1A BB Sl 4794 B0 i e
ot b DOyl P brBRdab Fohe Bk Gfer BN e g s
el B Rc RS kel TS, T

second upper flow passage (55), a second |ower flow
[00535sage (56), and a central flow passage (57). 25

[0074] The first flow passage (51) is formed on the
f r onEach ofthef adsouptife ebmentis(@1pB2) & arranged such that the direction, in

which the flat and corrugated plate members (83, 84) are laminated together, agrees with
the lateral direction of the casing (10). And, in each of the adsorptive elements (81, 82),
the humidity control passageway (85) opens in the vertical direction of the casing (10)
while the auxiliary passageway (86) opens in the front-to-rear direction of the casing (10).
[0073]

The third space defined between the right side partition plate (20) and the left side
partition plate (30) is partitioned into a first flow passage (51), a second flow passage (52),
a first upper flow passage (53), a first lower flow passage (54), a second upper flow
passage (55), a second lower flow passage (56), and a central flow passage (57).

[0074]

The first flow passage (51) is formed on the front side of the first adsorptive
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26 January 2007 27 elenent (81), being in fluid

communi cation with the auxiliary passageway (8@3J§ﬁuan/2007
the first adsorptive elenment_(81). The second fl ow

passage (52) is formed on theéZback side of the second
adsorptive el enent (82), being in fluid comuni cation

wWth the auxiliary passageway (86) of the second
cleisot (81), \being iarfand c¢B@nicatigDARAtheTigilkdry PhssuBedy (86PYF the first
passage (53) is formed on the upper side of the R]rst
adsdfivp elernene (1B NThe 8ddond bW Passalel (52) & fﬁ?ﬁ@ﬁbﬂﬂ %@tb'aapside of the

of the

wWth the humdity control passageway (85
sebbdt avet dGed! nt ): q f] fl -
passaage B4) is i o?@ﬁ boe&%lﬁré %ae%&éﬁj elcgﬁ&i h‘glﬂ? }Aﬁhgt auxiliary
' IS | uid comuni cation
P () TR RO eleBich{Bahocy (85) of ¢ he
[05j7€ft adsorptive elenent (81). On the other hand, the
second upper flow passage (55) is fornmed on the upper

sidedﬂ% he secon adsorptive el ement (82) and is in
f1 ui o EoftlHiRPSE ity \mRresase HE3himifermeyl ewthe aipper side of the first

passageway (85) of the second adsorptive el ement (82).
adsprptive cderpentioitl) s pas Suige comBainidation owitie dthe nhurhidity control
| ower side of the second adsorptive el enent (82) and
papsageway (85) of I fostadsoiptiae element (8h).t hEhdfirst thivier floONBAsOdge (54) is
passageway (85) of the second adsorptive elenent
fo(mB&) on {h@06Er sidveoftae ik hddorpiivepAsihan ngm i4 1 A8 T8 munication
between the first adsorptive elenent (81) and the

wiste CRnAdR) CBAKNSBLRBREY ($HDr tﬁé‘ﬁﬁ%%dédggtfiéé%lgxne?ts(gg). On the

conmuni cation with the auxiliary passageway

ottedr h‘ﬁﬁ&,hh@fsectohﬁ élgﬁé‘gf;i(dg’k gX%agé ?ﬁ;&t fortdd on 21%9 llpp-gr] Side of the second

regeneration nge I'S pl aced,
Lallydan a hori.zopt.al position, in the central
AL o 58 B G ek e comro
72) is.dispqsed such that ifs top surface lies at a
pa%%%gé‘?’ayo?sgh 8? segQnssadspiptiye elpmest Fséé-poﬂ'hﬁ seFone lewen flayr passage
ér)h_e tf irst and second adsorptive elenments (81, 82).
(So)ns foupeher dhe dvereside ek dirasrgend edrptive dementg(2pandés in fluid
that a streamof 25 air flow ng through the centra
compiyiqatien ayish (87 huimiditie abeidolbpaseagetvagx(B5prugethei setond adsorptive
heated water.
element (82).
[0076]

The central flow passage (57) is formed between the first adsorptive element (81)
and the second adsorptive element (82) and is in fluid communication with the auxiliary
passageway (86) of cach of the adsorptive elements (81, 82). The regeneration heat
exchanger (72) is placed, substantially in a horizontal position, in the central flow passage
(57).  The regeneration heat exchanger (72) is disposed such that its top surface lies at a
level of height substantially corresponding to that of the first and second adsorptive
clements (81, 82).  The regeneration heat exchanger (72) is configured so that a stream of
air flowing through the central flow passage (57) is heated by heat exchange with heated

water.
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26 January 2007 28 [0077] As a partition between the
central flow passage (57) and the first | ower 269&huan12007
passage (54), an inside first_shutter (61) is

provi ded. On the other hand, a partition between

the central flow passage (57) and the second | ower

fl ow passage (56), an inside 5 second shutter (62) is
[(¥7@Vi ded. Both the inside first shutter (61) and the

i nside second shutter (62) are constructed, such that

they ssm parieiby HeRwddna®he behfiall r
[ 0078] Asf)a partition bet \?/eg?]l ?ﬁ\gq%?%hé@ (?ﬂo%fg%ezgggéq"we‘ flow

4s8doe fr ge a .
Pk, GO0 Al Reldoi Bl SRMELD W PRFRRANC o B 1 s 2 partition
S [t 10 the . second fl ow .
b aR8 AR RPN e Rel TR, dreopf 45 oo geoipen (56) an insice
t si de _second.shutter (64) |s provided, Both the
SRR Hyilef Fodvis Binided ' iy Yl tolck by e abenhehe nside second
shut¢ 5 (64) are constructed, such that they can
shifter 6? & cpnsteusted; suchribat dhesreag freglydaplaceddn the gpe potlosed state.
Formed in the right side partition plate (20) are a
[OPY8lst upper right opening (23), a 15 first |ower
right opening (24), a second upper right opening (25),
a sechnalpirtitien beivgien theofienilog pasage ($1)dnd thefirstiowRP 8bw passage
right opening (27). Each of these openings (23, 24,

(54), ap dussidepfirzy llattr (63)is ProvaBdae C tiny theQBEH H38A CALS hAStion between
shutter, in other word each opening is configured so

th@Sedofd TRvE ?gﬁ@%egggg]aﬁ& a8l sechid R)gve?lfﬁﬁ@ga}sis%e;(%?),%e&tﬁge second

cl osed sta 20 The first upp openin
(65 B P ey - [ a.part af the
ASNGVERESI L o AR RE5H B4 2D BB e WS s
f‘ﬁ ] SQr Pt el enment. ((81). en the
(64 peﬁlf;%%s?{l:l %§1 g ﬁﬁitfﬁ!ﬁ}eé' AR frely &’efp?l?‘@ in,ths open pryglpsed state.
[O@gﬁning (23) is placed in the open state, the first

er flow passage (53) and the upper right flow
passage (65) conme into fluid comunication with each

ot heFOrmrebirt the gight gide partitigh plasp @) aee ¢ Sy upper right opening (23), a
positioned at the 25 | ower side of a part of the right
firsi lowepaight openingi2d)ea (s2@ndsugipentright apirane(25)f @ stéhd lower right
first adsorptive elenent (81). Wien the .
opepag(26)/ aldosthirg uppeitright opénib 7). I Facl SMBEse dpdhitngs (23, 24, ...) is
provided with a respective opening/closing shutter, in other word each opening is
configured so as to be capable of freely being placed in the open or closed state.
[0080]

The first upper right opening (23) is positioned at the upper side of a part of the
right side partition plate (20) situated adjacent to the first adsorptive element (81). When
the opening/closing shutter of the first upper right opening (23) is placed in the open state,
the first upper flow passage (53) and the upper right flow passage (65) come into fluid
communication with each other. The first lower right opening (24) is positioned at the

lower side of a part of the right side partition plate (20) situated adjacent to the first

adsorptive element (81). When the opening/closing shutter of the first lower right
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state, the first |ower flow passage (54) and 2@63h@ﬁﬁﬁ2007
right flow passage (66) conme_into fluid conmunication
with each other. [0081] The 4®cond upper right opening
(25) is positioned at the upper side of a part of the

5 right side partition plate (20) situated adjacent to

opétig EPHAH ?la%d@@i Hid dRenadtaoent firdAdpwer Mb@pabfge (54) and the lower
openi ng/ cl osi ng shutter of the second upper right

rigRPREW Pesshgo6) Soé A6 AuldeohliBuniORRA willéaeh ofee Second
upper " fl ow passage (55) and the upper right flow
[O()%qisage (65) cone into fluid communi cation with each
The second | ower right opening (26) is
pos oned t t he. | ower . sij of a. par the righ
E e TherEPef bpp s e EORue OF) (aBiBR] ot e g o g gart of e
ecaond adsorptiv | emen 82). Wen the )
righipsAF mgr F%’SP i E@ﬂﬁtset@ﬁteéfads%sms@cﬁmsecméﬂswtam clement (82).
opening (26) is placed in the open state, the second
Whesvibe oprang/plesingghuttae)f the serond appervieght opgring (2 Hws placed in the
passage (66) conme into fluid conmunication with each
op@t sigte, the [s&@Bd juppereflav pasiage(38) and thlatupperarght flop2passage (65) come
formed between the first upper right opening 15 (23)
int@Mthid hengaededionpptth ¢achhdth@perThegsecdng lowérerighi bpening (26) is
upper right opening (27) is positioned at the upper
positisiRedad tie Rek siak of Aafti @hke ALkleiRApdriifidrOplate! @OPsifud@d adjacent

situated adjacent to the regeneration heat exchanger

to %n%z%:corﬂ' éﬁébeﬁﬁle ge{hl(rj%g [Sﬁ?tel :%%‘gﬁfﬁf’%?l g}cﬂmngoﬁﬁﬁbﬁgf the second

I's a right A1 ght side

E‘%@Qﬂjffé: fq"kg %%aggé ‘?@h(es% b el th? %EEBH{BH?@H Alw Pasdhge (56)
ancf ﬁ@ﬁeen 1 sapdisrian 6 |°Pﬂ¥§%ftf'.f{“1<ﬁg°93ﬁ'n§hk%a§ e ctfer.

|ntrodu0|ng path (69) within the right side partition

[0G%&i 1 (29) i's isolated fromthe upper right flow
passage (65), but it is in fluid communication wth
t he Thewhvirdringhe rightepepiag €2Bds fqraeil betwesn dhre firsturnse righyopening
of the right side | ower/upper-partition plate (28).

(23) axd3the s2Bortdonpped right tdpenihg f(25) i dEhegpthitd tppen rghttopening (27) 1s
(30) are a first upper left opening (33), a first

podiGRA dt € uRe BidB B f @?péh,ofah@ﬁglarmhdmﬁﬁoﬂ phie (@Dpsitaged adjacent

(35), a second |lower |eft opening
to the regeneration heat exchanger (72). Provided around the third upper right opening

(27) is a right side partition wall (29). A right side air introducing path (69) in fluid
communication with the central flow passage (57) is partition-formed between the right
side partition plate (20) and the right side partition wall (29). The right side air
introducing path (69) within the right side partition wall (29) is isolated from the upper
right flow passage (65), but it is in fluid communication with the lower right flow passage
(66) through the opening of the right side lower/upper-partition plate (28).
[0083]

Formed in the left side partition plate (30) are a first upper left opening (33), a

first lower left opening (34), a second upper left opening (35), a second lower left opening
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openi ng (37). Each of these openings (33, 34,26 Janua®y 2007
provided wth a respective ggenlng/cI03|ng shutter,

in other word each opening i9¥’configured so as to be
capable of freely being placed in the open or closed
state. [0084] 5 The first upper left opening (33) is

(3@ osidtd eRadipper Ibhﬁbpﬁiilﬁ% (3Bi deEach oftHea¢ bpediingsi(8s3, |3?lt t .) is provided
side partition plate (30) situated adjacent to th

withi o REp RPN 164i8 ef, 3 dtheMWBRI 4R opening is conﬁgured S0 as to
openlng/cI03|ng shutter of the first upper left

ol T

nggisage (67) cone into fluid comunication with each
The first lower left opening (34) is positioned

at t 0 | ower side of part of the left sj
part e G PRt de] smm%g samnaﬁi ahie fpperpidraf aghar of the lef
adsorptive el ement Vhen t he openi ng/ cl osi g

sidg partition plate (3O sifupts arixmtrt tp éha ﬁ@bé&ﬁ«)ﬂgwe(@memé 1). When the
pl aced in the open state, the first |lower flow passage

opgrugy/clasidg tshiettdr ofithe fiest upper deft operisg (33) (6 Blacerbinethe pen state, the
fluid conmuni cation with each other. [0085] 15 The

firss agperl {lowp asdagt t(SPpeand nbe (ipper left Hlosi passagd (61) tdge into fluid
upper side of a part of the left side partition plate

corh@@hicatiét dli@deRE] ARGNt The ArBELIowRE QEHl o@&ﬁﬂ% R34)vie pos1t10ned at the
el enent (82). Wen the opening/closing shutter of the

lowze? GO 0¥ RPEAr |08 ge 1% ns'u{bg 4rdfdn p3atP! AL Sinddted B&acPeP the first

tate, the fsecon upper ow passage (55) and t'he
w55 e 4 FORREAR o g?wfs%%g R ———
20 he |
(348 i plagsl frhgl)ew'@?{l Sty i, B Py gy Rewssgsny? 36 dug sgrer ot flow

adj acent to, the second adsorptive elenment (82). Wen
passat&c (6BbeRmRynte Buidirgmapinieation 3yith g3eh obnd | ower 1 eft
opening (36) is placed in the open state, the second
[0086ver fl ow passage (56) and the lower left flow
passage (68) come into fluid conmunication with each
ot heThe p&208® ippet Feff bpertihg (35) uippesitidned tat teappegsid8d) a part of the
formed between the first upper left opening (33) and
leftt Bide SREQHSh PRDE r(3¢)e§1tuameadja@n( 35)the Eoéoridhadsdrptiveeslement (82).
| eft opening (37)

When the opening/closing shutter of the second upper left opening (35) is placed in the

open state, the second upper flow passage (55) and the upper left flow passage (67) come
into fluid communication with each other. The second lower left opening (36) is
positioned at the lower side of a part of the left side partition plate (30) situated adjacent to
the second adsorptive element (82). When the opening/closing shutter of the second
lower left opening (36) is placed in the open state, the second lower flow passage (56) and
the lower left flow passage (68) come into fluid communication with each other.
[0086]

The third upper left opening (37) is formed between the first upper left opening

(33) and the second upper left opening (35). The third upper left opening (37) is
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26 January 2007 31 positioned at the upper side of a

part of the left side partition plate (30) sitpgtgd

adjacent to the regeneration_heat exchanger (72). uary 2007
Provi ded around the third upp&t left opening (37) is

aleft side partition wall (39). Aleft side air

i ntroducing path (70) in fluid communication with the
pesétioncelat fleawppasidagla p&T pf ihe 16REilE biu@fioh QIAREB0Y SRS adi

the left side 5 partition plate (30) andgt heEI;I Z%t s%%djacemto
theaegdnierapion Wehi excB®ger P11, | PhdvidddGodid tH ' i

path (70) within t erlmgft si‘:jle pa?té';ltfgﬁhi\r}\‘gﬁpﬁ%gg? opgmng @7

ist g0let Sdef pAALAWHPRED).| CAL 1] WPLESAYEALET) et br0) in fuid

it isin fluid comunication Wt

c ; . h ' . of th f id ,
%?%pc%g@t% gl{réic%ﬁﬁ'%nﬁoﬁ 3%‘35%3@?)_ 19&95%1){1%-}0%@%4\%%?6@ the left side

| ower
ce for on. t si.de of the first panel (11) of
P"?‘ﬁ‘?“c%%fér@ﬁf 3 the i side parfiion Balld39or ke 6 stdecair ingrnducing path

| de, of t casing (10), is described. The space is

”ﬁja\”EP‘éi‘i the, Fe%p%&% paritiorewall £39) is isplatedSome g uppet loft flow passage (67),
partition plates (40) which are nounted centrally in

buf pds iny Haidecommpunicasiont wigh isdowsr Rftrflayh passagte(68pdreuginie opening
a left side space constitute an air discharge chanber

of the) leftesivde lawertuppes-papitipn phaaerbgB8), 42) , respectively. 15
[0088] The air discharge chanmber (41) is in fluid

[0@®Huni cation with the upper right flow passage (65)
as well as in fluid comuni cation with an outdoor

spaceNekbripe! b TSrmedd’ leSE2S ' he .air .
di schar ge cglglhr(r:ber (41())n fﬂg provi eegﬂ%rﬂtaﬁ&aé})gﬁthz casing (10), ie.,

SRS 38100 500K gt
O 1 e B R S Sy
LR T R S IR R ————
. supply openin 14). The air supply chanber (42) is
disghags Shoaner (410 and an irsupply yhitaber (425) resfiéotivelyr 25

supply fan (95) is to deliver air to be treated into
[OQSﬁE room through the air supply opening (14).

The air discharge chamber (41) is in fluid communication with the upper right
flow passage (65) as well as in fluid communication with an outdoor space through the air
discharge opening (16).  The air discharge chamber (41) is provided with an air discharge
fan (96). The air discharge fan (96) is to deliver air to be treated to outside the room
through the air discharge opening (16).

[0089]

The air supply chamber (42) is in communication with the upper left flow passage
(67) as well as in fluid communication with an indoor space through the air supply opening
(14). The air supply chamber (42) is provided with an air supply fan (95). The air
supply fan (95) is to deliver air to be treated into the room through the air supply opening

(14).
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26 January 2007 32 [0090] RUNNI NG OPERATI ON Next,

the running operation of the above-described pgghAuAy 2007

control device (1) is described. The hum dity contral

device (1) takes in a first 3r streamwhich is a

first 5 process-air streamand a second air stream

which is a second process-air streamand its operation
[o09ef ectively switches between a dehum dification

operating node and a hum dification operating node.

RUNNAGIGPEATION humi dity control device (1)
alternately perforns a first operation and a second

52523%%‘3 %@?@?‘?,"Wﬁtﬁi?}é@g ﬁfga%%(%%??%ﬁ%%fg Pyt Bl device (1) is
i difi . i di fi [ . 10.[0091] W C .
despBPET o nThé FRinidifs SPnerdy Betios O hBRin 8 Ty alreem hipss o first

expl anation of the operation during the . .
Progefsca sirgant ahd grseqik At sHepmodEch [sod seqongpyesess-air gfream and its
illustrates the flow of air streans in the first
opapieomatseleatively gewisclwg Bpetween | 4 | dehumidiBeatione opergtingf mafle and a
streans in the second operation. In the first
huropkfication mpeatihg msddeai rIn altlitieanthedamadity koxtog] devive (1) alternately
hum dity control passageway (85) of the first
perfstBBr P hirst @petatioh ind A Sebbna\laﬁétatiém €thédel twio Aifferddit lopamatibs will be
dehum dified, after which the first air streamis

deseHBR 1aRg), therdts th Q@n%rﬁ%lg%ﬁiﬁ@dé?ﬁhﬁ&iﬁQﬁ% orhunf&igition.

air streamis heated in fhe regeneration heat

[009% hanger (72). Thereafter, the second air stream
passes through the auxiliary 20 passageway (86) of the

seco adsorptiye_ el nt (8 t her eby .heat.i the .
secoRan 5N, 1 S ks . Bhse IomioRitbart el Bxprifation of e
strea asses .t hrqugh.the humdity control passageway
opqrign nlgHEe é@lﬂ"gﬁa&%@é@}?ﬁq@@gé‘? nt (82), thereby
regenerating the second adsorptive elenent (82). On
[OOPEE other hand, in the second operation, a first air
streamis dehumdified in the second adsorptive
el enEigtire( XA) ilumtiates shesfow of abiistreans wathe fies @peratibes Pigure 3(B)
the first adsorptive elenent (81). Mre specifically,
illugtrites gie fRiw ofSdif @bdisdn delvetdrdll dpeeaions dn thiecfindt dpeddtion, a first air

rel easing noisture to the adsorptive elenent (81, 82).
strehBPhssdsRrough hd IftinhiiRY control passageway (85) of the first adsorptive element
(81) where the first air stream is dehumidified, after which the first air stream is supplied
into the room. On the other hand, a second air stream is heated in the regeneration heat
exchanger (72). Thereafter, the second air stream passes through the auxiliary
passageway (86) of the second adsorptive element (82), thereby heating the second
adsorptive element (82). Then, the second air stream passes through the humidity control
passageway (85) of the second adsorptive element (82), thereby regenerating the second
adsorptive element (82). On the other hand, in the second operation, a first air stream is
dehumidified in the second adsorptive element (82) while a second air stream regenerates

the first adsorptive element (81). More specifically, a first air stream is dehumidified as a

result of releasing moisture to the adsorptive element (81, 82). Then, the dehumidified
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26 January 2007 33 first air streamis supplied into

the room On the other hand, a second air str2@&ganuary 2007

regenerates the adsorptive el enment (81, 82) by

absor bi ng noi sture therefronm®3The second air stream

is then discharged to outside the room [0093] 5

During the hum dification operating node, a second air
firgtdie atreari Uig1 Mippli€ll i@6 tAe ro6mul tOLfthalbaRF Hahd, A0Iesénd Qir stream

fromthe adsorptive element (81, 82), is supplied into

regeRérafc@OE adsBrphive Qéh&dt MAN®2) by labsdrbib melsh@dtherefrom. The
rel eases noisture to the adsorptive elenent (81, 82).

[ [ | £t hen: di ged to outside the
sochalrfrSim Y thef s koo MBS KA 20 3(5) show
[mﬁérnples in which a first air streamand a second air

stfteam fl ow through the hum dity control passageway
(85) of, each of.the  adsorptive elenents (81, 82) in..
t he DYHBE 4R Bupjditicatiop opgiating mpdeqs gTE“cP@Lﬁ(Eh strqqgy, hymidified as a
first air streamand a second air streamflow through
resgl of pbgerhing {nojsige deom B@sagmmelelgg}t Bk 82&;&, suanpiigd into the room.
directions, in other words a first and a second air
Onsthe othrer hiandy acfitsh aigstream eelecasgs mpsstars th ié edsogiivieyelement (81, 82).
broken line. The configuration of a humdity contro
Thel@iwit @i satarh iethen disohagaioroanidd tipeoom.| | be descri bed
later in a third enbodi mrent of the present invention.
[0({9(& 95] DEHUM DI FI CATI ON OPERATI NG MODE I n the
dehum dification operating node, when the air supply
fan 1SEidG el j ko GRfoh [
it ST SEAPId 3 A apl in Wolth AL al shihm and o
i ) [ . T f
sec\%ﬁ? %nﬂ gttr%a%? flow t]g{)ﬁ%;?l?e gisiéﬁ'gc{%g‘ &gﬂrtﬁ)l Féagél%(gg\ggi?gﬁ d&ggach of the

e casin wn |
T 200 B B SR8 LR R P st i

taken, through the indoor sid uctiqn opening (13), )

strgat @ng Mesqepid pir| Kreany flgy thﬁ%ﬁéﬁ% hcle?ef)htwwqq Rapgageway (85) in
casing (10). 25 [0096] In addition, in the

opprishie dirdétionsainiosher oynadsa firsg and dsecond airastresmiflow equnjggcurrently, as
t hr ough

indicated by broken line. The configuration of a humidity control device of the

countercurrent type will be described later in a third embodiment of the present invention,
[0095]
DEHUMIDIFICATION OPERATING MODE

In the dehumidification operating mode, when the air supply fan (95) is activated,
outside air (OA) as a first air stream is taken, through the outdoor side suction opening (15),
into the lower right flow passage (66) within the casing (10), as shown in Figures 4 and 5.
On the other hand, when the air discharge fan (96) is activated, room air (RA) as a second
air stream is taken, through the indoor side suction opening (13), into the lower left flow
passage (68) within the casing (10).
[0096]

In addition, in the dehumidification operating mode, heated water flows through
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26 January 2007 34 the regeneration heat exchanger
(72), whereby the heat of the heated water is 2B V8{udrQ 2007
a streamof air flowng through the regeneration hea
exchanger (72). [0097] FI RSPYOPERATION 5 As shown in
Figure 3(A) and Figure 4, in a first operation, the
process of adsorption occurs in the first adsorptive
the |regrmtatip8 Heataerthhiger [(72); adiBrebf the HEAVTAkd Réhted® Gatek S5 given to a
in the second adsorptive elenment (82). In other words,
stieamt dfenirf floveing ARONUGH tHeRegcAblatib hedl %!aa{&lgérf(wg in the
first adsorptive elenent (81) and the adsorbent of the
[0gzond adsorptive el ement (82) is regenerated. 10
[0098] As shown in Figure 4, in the right side
F i te (20), the first lower right opening
%@ggﬁgﬁgﬂgﬁgﬁsecond upper right opening (25) enter the
open e while the, remgjn.ng other gpenings, (23
26, 27 e dh ety aDnaR P % (5 & B opatstions the rocess of
the first lower right opening (24) allows fluid
adSQrRHOM jocsyTs o‘HV%st%TeﬁéSPﬂmeo%memi ) and dhe presssyy of Tegeneration
(66). and the first |ower flow passage (54), and the
ocews dm Enespid adsemtive plenenty(8225) Imdthonwords) imithie first operation, air is
conmuni cation between the second upper flow passage
dehwmidified! in hibe ufipse radsorgtive fellament p@83y and (65Xdsof AP @8 second
the other hand, in the left side partition plate (30),
adsdrptive elementq(f2) islrefeherappdni ng 20 (33) and the third
upper left opening (37) enter the open state while the
[0098Yai ni ng other openings (34, 35, 36) are placed in
the closed state. In this state, the third upper |eft
openi )in o fil il d ' .. on, be ep the .
Bver PRy ER, it A (TN bERLOR Dt 5 e gt 1ower righe
through the left side air introducin
op e T80 pnd e, el dupdf pef pige (B9t ensy {8 spargBpte while the
and. the first. u r ft opening (33) allows flujid
fe‘%%?ﬂr‘?&ﬁﬁ&%@?‘awng%gb&%ai Wetﬂi‘%&eﬂ it &ae ci«ws'é ptate ovinshis statgs the first

“§5?_) and the u53per left flow passa%e (67). [0100]
lower right opening (24) allows fluid communication between the lower right flow passage

(66) and the first lower flow passage (54), and the second upper right opening (25) allows
fluid communication between the second upper flow passage (55) and the upper right flow
passage (65).
[0099]

On the other hand, in the left side partition plate (30), the first upper left opening
(33) and the third upper left opening (37) enter the open state while the remaining other
openings (34, 35, 36) are placed in the closed state. In this state, the third upper left
opening (37) allows fluid communication between the lower left flow passage (68) and the
central flow passage (57) through the left side air introducing path (70) within the left side
partition wall (39), and the first upper left opening (33) allows fluid communication
between the first upper flow passage (53) and the upper left flow passage (67).

[0100]
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26 January 2007 35 The inside first shutter (61), the
inside second shutter (62), and the outside fiXSjanuary 2007
shutter (63) enter the closed state while on the other
hand the outside second shut 38 (64) is placed in the
open state. This state allows fluid conmunication

bet ween the second fl ow passage (52) and the second

| owerTHel invidp des ahiattéro@)), tthé ailsgte debendsHuttes %z?,eméle ouéside first

shutter 5 (64). [0101] A first air stream faken int

shtiftér (68)&tter'thg Bloséd Axve RASRGGhd Sk hafrﬂd%‘? oht§ide F%J\/E\,glg shutter (64) is

first lower flow passage (54) via the first

pldde@ i (RR&R Reutd 24T his @ﬁt@lﬁ;&sﬁlﬁé‘?e%&@ﬁgﬁ%ﬁ bet\?’vggA%glg Second flow

after the entrance Into t oW 'p
f i i streamflows Lpato 10.the hunjdit
pabe3t Y5 e Shech 10 BEL BT RasPE S8 Pt o oplsie secdng shuter
% | ement (81). During the flow through the humdity
ontrol passageway (85) of the first adsorptive

ﬁ{jnent (81), water vapors contained in the first air
[0@Qlleam are adsorbed on the adsorbent of the first

adsorptive elenent (81). The first air stream thus

dehud @ist fis gtrgam,tthkenfintosthe doisamight flew pebeage 66)( Adys into the first

flows into the first upper flow passage (53). 15
loy @10y padsage (34 eviethi rfastdowentightt dpeninigr(34). UpRAe klsh IsB¥Wwn in Figure

passage (53), the dehumdified first air streamflows

3(Anafet the etp@fe ihtofthe filsPWwRRATDAYUséBES5H) el did t@hm flows into
upper left opening (33). Thereafter, the first air

thesﬁﬁxﬁﬂﬂ?rfdoﬁ%l b@stsé)ge\x}lﬁ @5J of H{épﬁx?ét Q“(iﬁm"“'ésrékffﬁ%t (ﬁ‘HﬁZrDuring the

the enfrance into the air supply I

' [ m | ' in t rQom vi a r.he air
Tolyofriingt o SRARSH L MBI o int BT albimly eftment (o)
03] Meapwhile, .a secand air strea taken into the
Wafe%\]/yépéﬁse Ppaf‘?eg\/\}nptgg gﬁﬁtealf glg§am @ye, ?me{irﬂno@‘ﬁf?d@?fgqﬁe?fi the first
dside air i%gducing path (70) within the left side .
adsorpiivie; SleeRiBL)- ( 36 SRy air sieeaiy thus dphumdifiediin ¢heufirse adsorptive
| eft o?eni ng (37), into the central flow passage (57).
clemgat (83), Jlowsriatoghe first pppanflow prsseged5Hhi | e 1 owi ng
downwar dly through the regenerati on heat exchanger
[0102P). Thereafter, the second air streamis passed
through the auxiliary '
After the entrance into the first upper flow passage (53), the dehumidified first air

stream flows into the upper left flow passage (67) via the first upper left opening (33).
Thereafter, the first air stream flows into the air supply chamber (42).  After the entrance
into the air supply chamber (42), the first air stream is supplied into the room via the air
supply opening (14) by the air supply fan (95).

[0103]

Meanwhile, a second air stream, taken into the lower left flow passage (68), flows,
through the left side air introducing path (70) within the left side partition wall (39) and
then through the third upper left opening (37), into the central flow passage (37). The
second air stream is heated while flowing downwardly through the regeneration heat

exchanger (72). Thereafter, the second air stream is passed through the auxiliary
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26 January 2007 36 passageway (86) of the second
adsorptive elenent (82). After the passage thQ@qgﬁ“k#¢2007
auxi l i ary passageway (86) of the second adsorptive

el enent (82), the second air38tream flows into the

second fl ow passage (52), passes through the opening

of the outside second shutter (64), and flows into

pasdagew ey (86) dfahe sedondudPapEvg elefrief) (82]Ne ATRE MipAsdge through the
stream 5 passes upwardly through the hum dity contro

auRAREA BLNAYeWRO0869 bf e s@BRPRAHsAPITRY BbmYe: ((SQgetﬁ@ r?fa%cond air stream
(82). Inthe humdity control passageway (85), the
ARASIAIPEB edohd TR ' ~ dols
ARRDP selchIdRA! Bsatle (52 padEAR0u s ThbAREoR IR offide second
ot he WOr t he adsorbe of .the .
s 3685 A s bR e R pus o 8 TBGER BT o pggond air stream
water v rs desorbed fromthe adsorbent_ flow, )
Py SpHAK R Do BEBAY SPRIal peassewAh () afdhe gepond adsorptive
second_upper romHsaSéggf (55). [0104L After the

cleginnt 430 1Rtthe hrmidibeentirol ppespedrayn8Shsbe gdsarbsy is hpased by the
second air stream flows into the upper right flow

seqead sirgferedindyasa tehdt, satarvdpars par desothed fiopethe adsorBdnt.  In other
Thereafter, the second air streamflows into the air

waitds chaaderodmmifahe ¢ekbhd adidrptivd Blemkhbt (82) i n&Rnérated. t NEhe water
air discharge chamber (41), the second air streamis

vapurs Gleedrbed! fioth @i SdsBfbent ABw! pinét vithhBedeborfli 8¢ RAERIR, into the
opening (16) by the air discharge fan (96). [0105]
ng@q;bperqp | Ag) shown in Figure 3(B) and Figure 5,

Secont rary tot ﬁ%!a(bo)ve- described first 20 operation,

[Oﬁﬂ.a second operation, the process of adsorption
oclurs in the second adsorptive elenment (82) and the

. . . ti

fpe:ni gf&elgn%%ﬁé‘ene{ngc{ i Rediiiippet fowiasiaat thg) he Sebond ir stream
gperation, air is dehumdified in the second ]

flows agtopthe,wppek iright Alow Bassagen (PS) e dkes secerd tupper figkt opening (25).
first adsorptive elenment (81) is regenerated. [0106]

Thomafiey, Sieovesondh airi sggrm Bows imte itlee air ginicharigel chamber @ilpn After the
plate (20), the first upper right opening (23) and

entrange o dimclait diselarge chtambep 641i)nhe 6&Hhd airtsaearh iedisgieinged to outside
state while the

the room via the air discharge opening (16) by the air discharge fan (96).

1451

[0105]
SECOND OPERATION

As shown in Figure 3(B) and Figure 5, contrary to the above-described first
operation, in a second operation, the process of adsorption occurs in the second adsorptive
element (82) and the process of regeneration occurs in the first adsorptive element (81).
In other words, in the second operation, air is dehumidified in the second adsorptive
element (82) and the adsorbent of the first adsorptive element (81) is regenerated.
[0106]

As shown in Figure 5, in the right side partition plate (20), the first upper right

opening (23) and the second lower right opening (26) enter the open state while the



10

15

20

25

26 January 2007 37 renai ning other openings (24, 25,
27) are placed in the closed state. In this stag8and
first upper right opening (23) allows fluid Eﬂ?ZOOT
comuni cati on between the fir upper fl ow passage
(53) and the upper right flow passage (65), and the
second | ower right opening (26) allows fluid
repmiming bthet bEsniksi(ReS, lzh)earl: vaeéd inl 6B ElokéPHatRAS ﬁ?ﬁs state, the first
(66) and the second | ower 5 passage (56) 0107

tilght byl
uﬂl}-’fglr‘)e?Bﬁ epfb? nggﬂggrﬁlgﬂﬁ% %ﬁlﬁgggﬁklﬁ%&tnﬁﬁ (rﬂétweh,% gl'xee:‘ﬁll“sppfper flow passage

P O 45085 8D A T v
S O 4 AL RSt BB

| ef t ow passage (68) and the central flow passage
m?%%?(§¢Mrough the left side air introducing path (70)
O!@}hin the left side partition wall (39), and the
[ dond upper |l eft opening (35) allows fluid
comuni cati on between the second upper flow passage
(55) Inder lefisidgmaetitiongflate (3Qwhpasmad app&3f op&INSI3S5) 2Ad the third
The inside first shutter (61), the inside second
upptiUiefioperi6g (37)@nter thecopen isttciwhikethe Rénaiggtdtivr obéﬁlihgs (33, 34, 36)
enter the closed state while on the other hand th
aroplasediia the chised Buafel €Mn (B3 btates
state. This state allows flui éheg%ﬁnrrarﬁ%?%ﬂ;ﬁ%ﬁ @H?&eg allows fluid

coftfurfidatish bbividih 1RARHRY Eeél( @%\%’ gﬁ%gge% {l@; %ﬁ& e ceﬁ%rf&)ogvls Disage (57)

passage (54) through t utte{
o0 R L A e o9,
the b TERE e Outlng: () g BEG! Spmiianicotbatyatn the stcond upper

ent ranc n the secaond | ower flom1passage (56), the
flop; Hassfagﬁ?ﬁé) @ﬁrﬂé%\‘l‘ﬁﬂeFEﬁs flow passegr(6flimi dity control

passageway (85) of the second adsorptive el enent
[0](0%) During the flow through the hum dity control

passag y (85), water vapors 25 contained in the

first Glmlcbtﬁretaﬂhuacle(m)j slor inside eecont ematets 61)eamd e oliftRie second

second adsorptive element (82). The first air stream
sinttter 64) edmesrithe tloeell sthtetwidleS@C tHathtRI SN tthe/ SutSlds TR& shutter (63) is
placed in the open state. This state allows fluid communication between the first flow
passage (51) and the first lower flow passage (54) through the outside first shutter (63).
[0109]

A first air stream, taken into the lower right flow passage (66), flows into the
second lower flow passage (56) via the second lower right opening (26).  As also shown
in Figure 3(B), after the entrance into the second lower flow passage (56), the first air
stream flows into the humidity control passageway (85) of the second adsorptive element
(82). During the flow through the humidity control passageway (85), water vapors

contained in the first air stream are adsorbed on the adsorbent of the second adsorptive

clement (82). The first air stream, thus dehumidified in the second adsorptive element




10

16

20

25

26 January 2007 38 (82), flows into the second upper

fl ow passage (55). [0110] After the entrancezank@mbhp2007
second upper flow passage (55), the dehum dified first

air streamflows into the up§ r left fl ow passage (67)

via the second upper left opening 5 (35). Thereafter,

the first air streamflows into the air supply chanber

(82)4 Bpws Adto thre debendeupipenflow pasiage (359, ai r supply chamber
(42), the first air streamis supplied into the room

[oMi0d the air supply opening (14) by the air supply fan
(95). [0111] On the other hand a second air stream

{ akem el EiEntONR teRbbordd B ePﬁ&éﬁ»?,gsggx??és th%%ﬁhltn}lél}ﬁed first

flows, through t t SI crn

zaur"%qr ougﬂ&bﬁ ult? the gb;%g Bgﬂ?rf{oe ; Pass:?% Ghb (11331),1? se?qwi p(pﬁg left opening
I s N,

aé‘%enerafllon heat exchan er ( ~Thereafter, the
enIUEE Afo £he ais supplychambes (4B therfrst ajn strasn isuppliegriytto the room via
passagevvay (86) of the first adsorptive elenment (81).
thesyin ipphyrepe dd)byt the erghppliidam@Shuxi | i ary passageway
(86) of the first adsorptive element (81), the second
[01dl} streamflows into the first flow passage (51),
passes through the opening of the outside first

shut Oarthd 6Bt handNglsdcbAd\air isédn, thi@nfihtoshe 10w et h@W passage (68),
passage (54). The second air strean1passes upwar d

flowh) tBkaieh khelchiadit iﬁt&a{i&ﬁ% ?atmf(%)a&ﬁm% oF‘@J erBﬁon wall (39)

f| rst adsorptive el enent

h' @ko Stﬁ@Qﬁ?@Xlgé%)eﬂ 6};&?11 %bﬁ“)’?o t escen [ gl:gw gassage &7).

e seco alr and,
he adsor be

desorbed fr er
Thé’ Sraad ot ire%‘a*sla PBRd OFE lopdng pepw F’ﬁ‘?‘fﬁ?’etli]‘ Fegfpation heat
C@ﬁ@g é’ era ed. The ter vapors desorbed from
eX efa 2o ?feF Bw,he SEeAndepir vitteRmy fe Pessedndrengh the auxiliary

| nt 0 the second upper flow passage (53).

pasf‘%ﬁf!"?}’ (88} ofifthe firsthadserptive reiemenit (81} heAfter the paspage through the

fl ow passage (53), the second air stream flows into
auxiliasy ppysegewayy(86) bf the fpstsslagrptiy6 Blpmenta(81 Jyehd sacond wippaeam flows
~ right opening (23).
into the first flow passage (51), passes through the opening of the outside first shutter (63),
and flows into the first lower flow passage (54). The second air stream passes upwardly
through the humidity control passageway (85) of the first adsorptive element (81). In the
humidity control passageway (85), the adsorbent is heated by the second air stream and, as
a result, water vapors are desorbed from the adsorbent. In other words, the adsorbent of
the first adsorptive clement (81) is regenerated. The water vapors desorbed from the
adsorbent flow, together with the second air stream, into the second upper flow passage
(53).
[0112]

After the entrance into the first upper flow passage (53), the second air stream

flows into the upper right flow passage (65) via the first upper right opening (23).
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26 January 2007 39 Thereafter, the second air stream
flows into the air discharge chanber (41). AftZ%rJé
entrance into the air discharge chanber (41), rhu%ry2007
second air streamis discharged to outside the room

via the air discharge opening (16) by the air

di scharge fan (96). [0113] 5 HUM DIFICATION OPERATI NG

Thetiet, rth¢ becohuniidittdaantib®s iMBShatair GisdBER h? After the
air supply fan (95) is activated, outS|de alr (

en@asRaadcthaalr &Jchéﬁ%%hﬁnﬁéflt@f) I;Héts?i%i?leantw&ié%gnh argec? W) outside

passage (66) in the casing

e 43 0 B PR Bf o ke 058P 1 & ge

[oﬁ@? (96) is activated, roomair (RA) as a 10 first air
eamis taken into the lower left flow passage (68)

rough the indoor side

HW*@EA&E%W@W&F\%@?E] In addition, in the

hun1d|f|cat|on operating node, heated water flows

t hr otfyFhe; emidiiieg %pnem@mg mode, whohthegar suppp) fan98) ebyctivated,

the heat of the heated water is given to a stream 15
outsfdeggiy (@AY Ws ragsecond aighstrelra is dglencintt thenloWwentighx fibaesage (66)

(72). [0115] FIRST OPERATION As shown in Figure 3(A)
withimithBicging (1) through thee oatdoepsid@tiction obélﬂn@(l‘? ea%%hg\fvn in Figures 6

adsorption occurs in the first adsorptive elenent F

andMd Ciahe bﬂ@ﬁﬁaldofyhe&ﬁﬁrh@m&d}ﬂfge f%@gﬁ S Bivh dtJaSm m 5ir (RA) as a

second adsorptive el enent (82 er wor ds,

firsk hfr%ﬁre&ﬁ & t%kéx?fhto fHer oévér 1@& éés? eg@%)tr WinisGh Ogagg}go(é ) through

adsorptive el enent are a
th he flrst adsorptlve el enent

e? %&gdS%%éjH@%'ﬁl \X/ni)l n Figure 6, in the right side
[ [S—Ltltlon plate (20), the first upper right 25

ning (23) and the third upper right opening (27)

entﬁ{ g. open state mhlle the remai ning other
ope o 1n thg hupdifigationnpsrasiagineodehbeagedowater Sows ghrough the

In this state, the first
regeneration heat exchanger (72), whereby the heat of the heated water is given to a stream

of air flowing through the regeneration heat exchanger (72).
[0115]
FIRST OPERATION

As shown in Figure 3(A) and Figufe 6, in a first operation, the process of
adsorption occurs in the first adsorptive element (81) and the process of regeneration
occurs in the second adsorptive element (82). In other words, in the first operation, air is
humidified in the second adsorptive element (82) and water vapors are adsorbed on the
adsorbent of the first adsorptive element (81).
[0116]

As shown in Figure 6, in the right side partition plate (20), the first upper right
opening (23) and the third upper right opening (27) enter the open state while the

remaining other openings (24, 25, 26) are placed in the closed state. In this state, the first
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26 January 2007 40 upper right opening (23) allows
fluid communi cati on between the upper right flggv\aa uarv 2
passage (65) and the first upper flow passage n) ry 2007
and the lower right flow pasﬁz@ge (66) and the central
fl ow passage (57) conme into fluid comunication with
each other through the right side air introducing
upper tight@kning (23)rallobve fluidésmmisieatiay Betwbe thve i1l
and the third upper 5 right opening (27) %‘I)l (%]?g% OW passage
(65handothbefirsthagper flow gk q53), %hdj %epl%%t il ?a&ggé 66) and the
on

the first lower |left opening and

i L) 5 10 i A e

remai ning o
si the. first r.left .

e aluRRacing pees) bl el Sioe eainom det 13 o ird upper

flow passage (68) and the first |lower flow

nﬁpﬁ@%]ﬁg{zg and the second upper |l eft opening (35)
[Oﬁ_/.h)ows fl ui d conmuni cati on between the second upper

I"0w passage (55) and the upper left flow passage

(67). [0118] 15 The inside first shutter (61), the

i nsi (8 the ethieahand,n the leB zide partiticniplato(88), e first obwer left opening
shutter (63) enter the closed state while on the other

(34 and thehgecond wpnbe lefe opeming (35) beter (Hedpeh StatePWALE thel Bmbideng other

open state. This state allows fluid conmunication

opdningseEa, Bhe3Beaensiadddon thpassedad2) A bhR, %?&gm lower left
| oner flow passage (56) through the outside sécon

opafing (3a) all&ﬁéhuld%n{r@&ﬁéﬂnoﬁ beiweth ﬂ?éGigw%} ei?fgﬂa ﬁﬁ%&ggef- (68) and the

into the lower left flow passage

ﬁrSF 'el]@tﬁrblb gienl ssf('ngV(SWSaﬁlg?gle( §L}%’ﬁ% 1ﬁ> Ffef{ 'oi)%ltngg é’ﬁ allows fluid
t he f st | ower oW, passage

I
corf?r&&?ncat eb tl%eg e I o e'él?ﬂeﬁ passage (§%}) axpﬂm]iledlupger left flow

ont passageway (85) of the first adsorptive
pasg&f rféﬂr (81). During the 25 flow through the humdity

Olf ntrol passageway (85), water vapors contained in the
[ rst air stream are adsorbed on the adsorbent of the

first adsorptive elenment (81). The first air
The inside first shutter (61), the inside second shutter (62), and the outside first

shutter (63) enter the closed state while on the other hand the outside second shutter (64) is
placed in the open state.  This state allows fluid communication between the second flow
bassage (52) and the second lower flow passage (56) through the outside second shutter
(64).

[0119]

A first air stream, taken into the lower left flow passage (68), flows into the first
lower flow passage (54) via the first lower left opening (34).  As also shown in Figure
3(A), after the entrance into the first lower flow passage (54), the first air stream flows into
the humidity control passageway (85) of the first adsorptive element (81). During the
flow through the humidity control passageway (85), water vapors contained in the first air

stream are adsorbed on the adsorbent of the first adsorptive element (81). The first air
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26 January 2007 41 streamthus dehumdified in the
first adsorptive element (81) flows into the R6r&nuary 2007
upper flow passage (53). [OéiO] After the entrance
into the first upper flow paSsage (53), the first air
streamflows 5 into the upper right flow passage (65)
via the first upper right opening (23). Thereafter,

stredne thusrdshumidifisd insthenfifst adsorptivieelérieht E81) fIbwsGHRIBE first upper flow
chanber (41). After the entrance into the air

paskage(s3).ge chanber (41), the first air streamis
di scharged to outside the roomvia the air discharge

[0mogni ng (16) by the air discharge fan (96). [0121] 10
On the other hand, a second air stream taken into the

e G R BOEBRSE A oy O B e v
intﬁ 'thlgeglrlﬁ)p%% éﬁ%ﬂ @g\grﬂvz\iﬁsgagf g%%?vi? ﬂ-teotllr[sﬁgpp{?'é %igﬁgcppe}nﬂ%,\[tﬁl).r Thereafter,

the?t?}sle\gﬂe 57). The second air streamis heated while

Stith §tr 5 dnto the,2ip disshargechambes (dbat iAdfterieaentrance into the

. exchanger (72). Thereafter, the second air stream

air discharge chambrgi(d Dnthe o staixstraany iy disshargerbionnut{i@stheabornhea the air
second adsorptive elenent (82). After the passage

disehpargaieprenitg(16)ky theaindighagadangdp).(86) of the second

adsorptive el enent (82), the second air streamflows
[0OI2h} o t he second fl ow passage (52), passes through the
openi ng of the outside second shutter (64), and fl ows

i nt oOhhiBe S8ePRand, AWRIcond 2 sREsR2BRerd A the!
air stream passes upwardly through the huemfbg‘l[etr;%?@lgw passage

(668,0MdW 0 Lth:?%%}? BEEHEN E i RltrolilEn % ﬁ?t‘rﬁgiggggntﬁglst%re Q‘})glh{ glg): ’partition

el enen . In"the humdity ¢ assdgeva
walt ()3 i Bhonh Ine Ry GPoctian Gude L riplahe il How passage

dsorbent. I.n other words, the adsorbent of the second
(57gds t PYNd)| affe Aeqg ol ggatecr cifertiavne donviaidly through the

vapors desorbed fromthe adsorbent are given to the
regenceRiing hgat exchapgar72hs Bhereaftert thefseqamdcair streans passesithrough the

air streamis humdified. The second air stream 25
auxilipny, passecewvay €86)i of theesesond rdsaptivr pleimeat ¢82)nentftdrShy passage

flows into the second upper flow passage (55).
through the auxiliary passageway (86) of the second adsorptive element (82), the second
air stream flows into the second flow passage (52), passes through the opening of the
outside second shutter (64), and flows into the second lower flow passage (56). The
second air stream passes upwardly through the humidity control passageway (85) of the
second adsorptive element (82). In the humidity control passageway (85), the adsorbent
is heated by the second air stream and, as a result, water vapors are desorbed from the
adsorbent. In other words, the adsorbent of the second adsorptive element (82) is
regenerated.  The water vapors desorbed from the adsorbent are given to the second air
stream, as a result of which the second air stream is humidified. The second air stream

thus humidified in the second adsorptive element (82) flows into the second upper flow

passage (55).
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second upper flow passage (55), the hum difi edgJanaadr 2007

air streamflows into the upper left flow passage (67)

via the second upper left op®Aing (35). Thereafter,

the second air streamflows into the air supply

chanber (42). After 5 the entrance into the air supply
[0OxX2dnber (42), the second air streamis supplied into

the roomvia the air supply opening (14) by the air

ISE :Jgﬂﬁgieg (&%) e(ngﬁ%jeelzﬁgﬁt%gkecoﬁgq;ﬂ}?ar ¢ Fﬁ-g ;%YS?? BORNRidifed second

t t t SS o
a“?ﬁ?é*?p%%"%@&%s ach ot PRSI ¢8nd i8¢ rsg%{o% bhef left opening
and rocess of ener ation, takes
(3531 aceg}eah?‘ﬁ)th Secg{lé S%F?ﬂll VS né ta”( $IPPLY Fhargbgrdd2).  After
wor ds lnthe Seco at air humdified in
the; §irappe o thesoff SEPRIY Cgﬁleﬁg (43? gy sepd pttEsam, wpplied into the
are _adsorbed on the adsorbent of the second adsorptive
f°°é‘1l Bi#ehe aif suply pperpug (141 by te asrwpplyifan @Rure 7, in the
ht side partition plate (20), the second upper
[Olﬁﬁ ht opening (25) and the third upper right opening
(27) enter the open state while the remaining other
SECONT OPERAEON24, 26) are placed in the closed state.
In this state, the second upper right opening (25)

al | ons shdwi ¢h Ei ahd PTpuReY R fraty 18 t]déJ BR% opérdhén, in a second
fl ow passage (65) and the second upper flow passage

opdeR®n, t oé&e o'fgﬁﬁgpt'idngllﬂgxesfﬂl% iRARS &368nd g@or&%aé“&néd% {82) and

central Tlow passa conme I nto fI

h o] jbe Jd h j\d
Sl%. P ?%E%?ﬁ%ﬂoh R B i d B ABOrplE oLt BDTC 1n other
73p e @?@%n?@ %i?ﬁ%ﬁmwghﬁecf TSy %#P%va %?e%”en? t81) and
artltlon é 8‘ the first upper |eft opening
wa éﬁap%we %_dc%th ejadsqsbent of theggeandrigsqrpiye @lﬁmém (82\)3

open state V\,hl | e the renmai ning other openings (34,
[0124] 37) are placed in the closed state. In this state,

the second | ower |eft
As shown in Figure 7, in the right side partition plate (20), the second upper right

opening (25) and the third upper right opening (27) enter the open state while the
remaining other openings (23, 24, 26) are placed in the closed state. In this state, the
second upper right opening (25) allows fluid communication between the upper right flow
passage (65) and the second upper flow passage (55), and the lower right flow passage (66)
and the central flow passage (57) come into fluid communication with each other through
the right side air introducing path (69) within the right side partition wall (29) and the third
upper right opening (27).
[0125]

On the other hand, in the left side partition plate (30), the first upper left opening
(33) and the second lower left opening (36) enter the open state while the remaining other

openings (34, 35, 37) are placed in the closed state. In this state, the second lower left
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26 January 2007 43 opening (36) allows fluid

communi cati on between the lower left flow pas 9 &@ 2007
and the second |ower flow passage (56), and the S
upper left opening (33) allow3fluid commrunication

between the first upper flow passage (53) and the

upper left flow passage (67). 5 [0126] The inside

opfengng (36helldves fGid Khmniligcatios befvess SR Ews M dt

and the outside second shutter (64) enter t vég)g{% eegs) and the

sesbiad dowbxi Iflowopadshge @86)eranhald Lre eu%ﬂ&rs B OE’I#!{,%% @3),allows fluid

shutter (63) is placed in the op state.

orhth @i atf dnl S H ' t ween fi,rst flo

¢ passag?::t d(n g‘%ilwgnd t hrﬂé&?{ﬂp g{ﬂ?g&\ggsa\g? g%/lvﬁ ﬁﬁgﬁeglép%%ﬁ flow passage
(6t7j]rough the outside first shutter (63). 10 [0127] A

first air stream taken into the lower left flow

[OQﬁgsage (68), flows into the second |ower flow

passage (56) via the second |ower |eft opening (36).
As al o.shgmg in Figure 3(B), after the entrance into
t he dRdg Bisé phutien ($1).otbs insede(B6)nd shitierf (62); tandithe outside second
stream flows into the hum dity control passageway

shittges) (64) entproths sdasad statkswhidé ou sheebiherhind( B2)outside Bt sHigter (63) is
the flow through the humdity control passageway (85),

plaged én theappansstatent dhiwestaterallowReflfid inminicatibf B8N ceh She first flow
adsorbed on the adsorbent of the second adsorptive

passhgerel) af Bk firstTbRef 116 hadth m?gﬂ L gified
in the second adsorptivg eléeerrgm 82%“#?8%}&?%%4%%&(63)'

[0®ggond upper flow passage (55). [0128] 20 After the
entrance into the second upper flow passage (55), the

firs j 62 | nt 0.t he .upper right flow .
passgggfsz éH;I; $ Vit ee%\é@é%n}ée E?ﬁ%e rleﬁifg‘m' Parage r(ﬁs%( Slops into the
ir streamflows into the air

ter.  the first.
Secgug‘gﬁ r fidw %%Sﬁ?efeer(ls{sfl‘i‘j‘ Thegeend ot log Aneatved36)nt oAs Heo shown in

charge c
- ai r.dj.scharge chanber (41), the first air streamis
Flg&r%%@r @‘Eﬁ‘& ﬂ?%e‘}i{ﬁ“%? Hio Eh?esecqr@dmvw How Ipassage (%6i)sthhdirgenir stream
f %geni ng 16) by the air discharge fan (96). 25 [0129]
Ot RS HBYdilapentroh passegeeya(85) of temsecond kidsorpiiveoelelnent (82).

| ower right flow passage

During the flow through the humidity control passageway (85), water vapors contained in
the first air stream are adsorbed on the adsorbent of the second adsorptive element (82).
The first air stream thus dehumidified in the second adsorptive element (82) flows into the
second upper flow passage (55).
[0128]

After the entrance into the second upper flow passage (55), the first air stream
flows into the upper right flow passage (65) via the second upper right opening (25).
Thereafter, the first air stream flows into the air discharge chamber (41). Afier the
entrance into the air discharge chamber (41), the first air stream is discharged to outside the
room via the air discharge opening (16) by the air discharge fan (96).

[0129]

On the other hand, a second air stream, taken into the lower right flow passage
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26 January 2007 44 (66), flows, through the right

side air introducing path (69) within the rig j

partition wall (29) and then through the thi P%IG g%’g@?w 2007
right opening (27), into the 4entral flow passage

(57). The second air streamis heated while flow ng
(Gg;v\zgwardl y through the regeneration heat exchanger

,2jowsT lmoagh ther right Btdese pimddaéihe Shil RAR ’r@h h ..

the 5 auxiliary passageway (86) %? tﬁ§g1irs§ﬁ$e PHde partition

waldl €29 phd viesnath®wgh the @ini -up?@tt 1§ght %Bﬁggﬁ*ﬁ,gﬁto;@é g%g?ql flgw passage

the auxiliary passageway (86) o

(57).eMENNe 6&bhd bipe st?e?i%%nig ﬂézﬁeét&lﬁﬁeﬁngﬁéﬁﬁﬁ@%ﬁﬂg thgough the

first flow passage passes
and fl.ows into the

. . : ’
re?'%h?ﬁ%@meg‘re e%‘%hga@\é%g?g’tag ghzegéeﬁf_se},fhg SeQoRE i $iqams passemthrough the
war through the hum dity control
AR Boro bl R D EE phDriia it 6c! chfimthetmssage through
thé81 ..1n the hum dity control passageway (85), the
AW Rassagepax (3Q) o the ustsadsorptivaielement (813 mharecor@isair stream
a result, water vapors are desorbed fromthe

floyerdBioghr first flewcnaseage {Bh)cpassestthreugh ierdpening of teutdide ffst shutter
adsorptive elenent (81) is regenerated. And, the water

(6)agad dlovdeinty ed fifst dowehfowdsRsdge 54T ETKE ¥&Bnd Qi %Feam passes
second air stream as a result of which the secon

upwardls threagh itse huidity donol gﬁbﬁa ON@SPbE tad ﬁfs?'yg%(%ﬁve element

hum dified in the first 1 sorptive el enen

(81)) ous theuinidi c§§&ﬂ%séé%?ﬁéy ?52’%9 AsHPbknt sﬁslge‘)ﬁteﬁl&tgéég]éecond air

After the entrance into ond upper

strdapd hnd, 143 fe%&l‘flgggt@fvf/%{%& gl%ﬁerséﬁlbg%iél{] &%ez%c{;g@ggtg ie :ng oeiflér words,

fl ow passage
( T fter, the second air streamflows into
thet%garglel?t Jslﬁég ?ﬁyfs tcaﬂg%gYe %‘Iﬁ'@fm (84) 15, regeneraterl. e nAndnibe water vapors
el he air . s |y chanmber (42), the second air
desptbed éﬁ‘?‘? dhig a%sﬂwﬁgl& are giyen i thegspand,qin stréam, zdsra ssplplof which the
oxﬁ)cfni ng (14) by the air supply fan (95). [0131] In the
SCCPRG & 8B isrBimidified. c afbe isecont] yaib streme nhds homidified in the first

des‘crigti on of the foregoing operations, the inside
adsprpfiye elgmentdd Aaws it ther scqrbilyppeRflow lpassag@gsz_nt Iy
t

gl aced in 25 the closed state. Therefore, e inside
[0130) st and second shutters (61, 62) may be inpl emented

by fixed partition plates as long as the

abovefictabe entbeide intd Thd sbcORE LRI OIS passage (55), the second air stream
flows into the upper left flow passage (67) via the first upper left opening (33).
Thereafter, the second air stream flows into the air supply chamber (42). Afier the
entrance into the air supply chamber (42), the second air stream is supplied into the room
via the air supply opening (14) by the air supply fan (95).
[0131]

In the first embodiment, as can clearly be seen from the description of the

foregoing operations, the inside first and second shutters (61, 62) are constantly placed in

the closed state. Therefore, the inside first and second shutters (61, 62) may be

implemented by fixed partition plates as long as the above-described running operations
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enmbodi nent. [0132] EFFECTS OF THE FI RST EMBORGNFNlaf? 2007

descri bed above, in accordance with the first

enbodi nent, it is arranged sd®h 5 that each

adsorptive element (81, 82) is provided with the

auxi | iary passageway (86) through which a heating
aré tartidd bhidwshefirst babédimenof regeneration of the

adsorptive elenent (81, 82). As a result of such
[og32jangenent, it becones possible to provide heating

regeneration by preheating the adsorptive el enent

an
ERFECTSAF EFH@ST‘EMB@% Wd (i.e., a second air

stream flow ng throug e ‘auxiliary passageway (86)

at the tinme of 10 r.egeneration of the adsoyptive.
el emg*nst ‘Ee(ggrri'?e%sa}’)of’e’d!}%‘§%‘aﬂ‘é‘}?€|“{}?h {*‘ﬁetlpr to“s‘:‘g‘?‘}ﬁﬁ‘g%t, B8 Aapsed such
81,.8 i S maintain t high tenperature, thereby
iR oD S SRt (85 D Bo@iSvided Wik aineiipcpasbiageway (86)
moi sture (the anmpunt of regeneration) nore than is
throyghy whichon heatipg thudiflowsdt thcoe of negeperation bé therasisorptive element
ossible to increase the anount of adsorption the next
(Sﬁi%- t e adesolt pifi sueh atrengemen,di be@esamssiblestonproeida heating and
inafirst air stream and the device 15 perfornmance
regesemtibabyepteh¢ing Ihe Bdgepivd biymeat (10 @2) with theating fluid (ie., a
regeneration of the adsorptive elenent (81, 82), aﬁ I
seddhdaair SQFARY Abwirk! HABHRPIhd ARilfSyMAE Aty T(88)'t @S time of
a heating fluid, through the auxillary ~passageway

re%cﬁ@thtioxli] SflRe Eﬁr@ﬂ?}?&l%éﬁé gﬁitﬂr gﬁ? n th(xﬁg:%ueﬁa},' tgg;ﬁgsgrbﬁw element

rough the ! _ ol” passageway”’( _
(Sltér%)[g%?ﬁ%g%ﬁféﬁrgié;@gﬁmtéﬂg%ét fegl ?rtF atnha%gf‘gr 835’(%%1’8&' ‘}/oeincrease the

amterﬁe{ature fal E’F ?E’g t hat atsuffi cient |evel of the

QWL At TeFase Jpetiire {isnameuntfegreEaiion) grogg) than is conventionally
VARI ATI ONAL. EXAMPLES OF THE FI RST EMBCDI MENT 25 FI RST

achioygdaT  Ageardinstxnbbecomes ppasiblg i ingrepsnhp ameuntnfadsesption the next

_humdity control device having the sane
time the adsorptive element (81, 82) adsorbs moisture in a first air stream, and the device

performance is enhanced.
[0133]

Especially, at the time of regeneration of the adsorptive element (81, 82), all of a
second air stream of high temperature flows, as a heating fluid, through the auxiliary
passageway (86), heats the adsorptive element (81, 82), and flows through the humidity
control passageway (85), therefore assuring without fail that the adsorptive element (81,
82) is prevented from undergoing a temperature fall, and that a sufficient level of the
amount of regeneration is maintained.

[0134)]
VARIATIONAL EXAMPLES OF THE FIRST EMBODIMENT
FIRST VARIATIONAL EXAMPLE

A first variational example is a humidity control device having the same
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control device of the first enbodiment. The fi2&tanuary 2007
vari ational exanple is characterized in that the flow
of air streams in the first ration and the flow of
air streans in the second operation are changed. In
the present variational exanple, the inside first
catfigutation( 6d )thankurhidety | o®itde deicendf sthet fiet dntbbdidért. The first
placed in the 5 open or closed state. [0135] Wth

virfltishANSBmp R i5ichith&edzedaR Biad tHeoMovel BE hiPStrdaf® in the first operation and
dehum di fication operating node 1is briefly described.

] i r: Lk : o i N
A L al bfch B iF ¢ Seoht BRI B Perd oy inthe Brésent variatinal
illustyates, the, fJ ajr Le i.n d .
X, 85, B et Zen gl B AT srofnd JdP 68 3ps plaged in che
i S degf i, di fi ed when passing through the humdity
ORI (C Sgiﬁ??hgemay (85) of the first adsorptive
el ement (81). The dehum dified first air streamis
[dpblied into the room ©On the other hand, a second
air streamis heated in the regeneration heat
exchaWgtbrre{eraice td Bighree$, opetasion |duving thet debumadi fieatioaj gperating mode
streamis divided into two branch flows. Mire
ishpeflyidesalbey., a part of the second air stream passes
through the auxiliary passageway (86) of the second
[;adsprptive el enent (82) and heats the second
adsorptive elenent (82). Thereafter, the part of the
sec Onﬁigﬁfe[]s@t) Rl HRSASRSf af Shredths InGe F84 @!raﬁbﬁ.h Figure 8(B)

stream” The “merged second air stream flows throug

SRS g 148, 8 0,
s 4ep P SLE B P BeEroa B L 5ol pReasry sy (89) of the
ﬁ%ﬁ n swﬁgigeltqiegnqlq? l(é]?)e agﬁwgr%gﬁwggl?fgqrcﬁt&éﬁgr gt%%%e gltsgépshzgd into the room.

regenerated by a second air stream a part of the
Ogdbonthenhands tarssaend aif stegan isshestesisinghe regeneraton hept exchanger (72).
auxi liary passageway (86), joins the rest of the
Thegothd flow off theasecofitheais strhan 28 diwidgd dingedwndbrangh flows. More
streamflows into the humdity control passageway
seSfficall\achartidTahe dcbad aidbifeadt p8¢H thebiph MheciuikilRgy psssageway (86) of
result of releasing noisture to the adsorptive el ement
the8decond adsorptive element (82) and heats the second adsorptive element (82).

Thereafter, the part of the second air stream joins the rest of the second air stream. The
merged second air stream flows through the humidity control passageway (85) of the
second adsorptive element (82). As a result, the second adsorptive element (82) is
regenerated. On the other hand, in the second operation, a first air stream is
dehumidified in the second adsorptive element (82), and when the first adsorptive element
(81) is regenerated by a second air stream, a part of the second air stream, after its passage
through the auxiliary passageway (86), joins the rest of the second air stream. Then, the
merged second air stream flows into the humidity control passageway (85). And, the

first air stream, dehumidified as a result of releasing moisture to the adsorptive element (81,
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26 January 2007 47 82), is supplied into the room

while on the other hand the second air streameuWzmtian®2007
regenerate the adsorptive el epent (81, 82) by

absorbing noisture therefromd?is discharged to

outside the room [0137] 5 In the exanples of Figures
1-7, both the inside first shutter (61) and the inside

82§,efs‘s0§l\?pﬁéw ift6'thé 80m ANkl 6 Ther BtHeY hRhd @R sdcdnd i stream, used to
cl osed state. Unlike these exanples, when perform ng

re éh%ra@f g{eaaﬁd.h&'ﬁti% ﬁfggﬁﬂg @1882) by %oﬂﬁl?%%&fsm{‘@ ihébi&RAs discharged

xanp e i nsi Irst 'shHutter is placed 1n

t he. te at the sane tinme the outside first
D

S is placed in the open state, and the
[Og?ﬁide second shutter (62) is placed in the open state
the 10 sane tinme the outside second shutter (64) is
placed in the open_state, As resul, f such ..
ar r anBhe frampley, of Figpesalr Tapeihahs é%ﬁif'agf% Shtges (BLs gy the inside
through the regeneration heat exchanger (72) passes
secandosiyitter 162)aargi donstantly plasedydndlie ¢losgd sipte; hdnlike these examples,
adsorptive elenent (81, 82) and joins the rest of the
windnr pesformdng thehpeesibh exf Figure 8ninrthe grezemt Giriatiomnl fekample, the inside
into the humdity control passageway (85). 15 [0138]
firBlUdhiufier (e ispladediih ilodpenrnstaapsythé sdige tidehe outside Gingd shutter (63) is
streamis humdified as a result of absorbing

plARUSH WeSopeh RMd, RRd ASIALIBE set8n& SIRITRP {620 Hlpladbd)in tH@en state at the
the second air streamis supplied into the room On

i I ' 4 i ’ t0i A YWrBsult of such

s L s ind it 0 505 G 6, GRAEUED, Rt of

air stream . i scharged to.outside the r .
arPRTRp T A L B ™ R iR ity B eegperagion hea

first air streamand a second air st | ow t hrough
exchangst (20 paspes tseyeh the, a@gﬁgamvag%’sﬁy @??g%ﬁlﬁ adsorptive Clement (81,

adsorptive el ement (81, 82%‘in t he sanme direction. )
82)jand eing theatest ofithe pinytrpamar Thersatiers thermenged aig sfregm flows into the

air stream 25 and a second air stream fl ow through the
humidity contral passagdwayad88hgeway (85) in opposite

directions, as indicated by broken Iine.
[0138]

During the humidification operating mode, a second air stream is humidified as a
result of absorbing moisture from the adsorptive element (81, 82). Then, the second air
stream is supplied into the room. On the other hand, a first air stream releases moisture
to the adsorptive element (81, 82). Then, the first air stream is discharged to outside the
room.

[0139]

In addition, also in the example of Figure 8, a first air stream and a second air
stream flow through the humidity control passageway (85) of each adsorptive element (81,
82) in the same direction. Alternatively, it may be arranged such that a first air stream

and a second air stream flow through the humidity control passageway (85) in opposite

directions, as indicated by broken line.
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exanple, at the time of regeneration of the apgamidry®@007

el enent (81, 82), a part of a second air stream prior

to its passage through the Hfridity control

passageway (85) enters, as a heating fluid, the

auxi | iary passageway (86). A 5 second air streamis a
[0180ph-tenperature air streamwhich is used to

regenerate the adsorptive elenent (81, 82). A part of

the megRNBrstivhriSidi@R Rk dthPIs af MU 5fhl%§@t&é’fétkdna[)f' the adsorptive
passageway (86) and joins the rest of the second air

o %*’é‘ﬁf,:?} i '@%@;ﬁf Yo %‘f‘%ﬁfﬁ%@?#ﬁ% S R iy
conl L el et oot okt dhf SHOLFRP A gD B0 A

tepperature fall during regeneration. Hereby, it
SCCRML SR SITRER oF 1 didhyleHPETHUT 1 i sirgam syhich cis clifed | 1oy Eqgengrate the
t he anmpbunt of regeneration is maintained, and that the
adsgrpdiyaclastent £8s $2pt | drpartsofthe seqond wisritusamsitayys through the auxiliary
decreasi ng. [0141] SECOND VARI ATI ONAL EXAMPLE 15 As
passdgeway i (R6)Fargljoinsdthe aess of dinisecand airistreath vebibenidating sheaadsorptive
exanple of the humdity control device of the first
clemeitq8i,82)! VHhh, thé eegbdisbeand aixf st@athelowsgarough tied lgnidity control
[0142] The refrigerant circuit is provided with, in
pas@g@ival qB5), Phdrbisy f)l%g&ﬁﬂigaﬂlb QAsdipite elMeha(8I$82) féin uRdergoing a
first heat exchanger (73), a second heat exchanger
O/RL 71 d; nsd Y
tempbbore R et e i Do hRR RO R, B that @
efrigerant.. the refrigerant .is.circul ated hereby t
suffi@iit STECSE 1hd Aebl PEASDRGLT i fttafi pud MY dfount of
refrigerant circuit is configured, such that its
adsgplipn i Y30 B@V@F¥b@?ﬁﬁe°§ﬁf1?%hes bet ween the operation
in which the first heat exchanger (73) operates as an
[0Ol¢llapor at or and the operation in which the second heat

exchanger (74) operates as an 25 evaporator. [0143]
SECOND VARIATIONAL EXAMPLE

—C

As shown in Figure 9, a second variational example is an example of the humidity
control device of the first embodiment with the addition of a refrigerant circuit.
[0142]

The refrigerant circuit is provided with, in addition to the regeneration heat
exchanger (72), a first heat exchanger (73), a second heat exchanger (74), a compressor
(71), and an expansion valve (not shown). In the refrigerant circuit charged with a
refrigerant, the refrigerant is circulated, thereby to perform a refrigeration cycle.
Additionally, the refrigerant circuit is configured, such that its operation selectively
switches between the operation in which the first heat exchanger (73) operates as an
evaporator and the operation in which the second heat exchanger (74) operates as an

evaporator.

[0143]
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exanpl e, the regeneration heat exchanger (72) 4

heat exchanger through which heated water fl om%é%%}@}aar?zow

heat exchanger through which4%efrigerant flows, and a

streamof air flowi ng through the central flow passage

(57) is heated by heat exchange with the refrigerant

of t He thebrdsgetr wintatichal Gihrhpled tHeGdSdherdtidn Hidi éﬂa:ﬁ%me%e&g?ﬂ is not a
e

conpressor (71) is disposed In a Space defline

heiah exctiahgerd I §Ri r | i
v (e ST D

re t e er (7 i .
DREkd s, Mg 3eGRah BE 3k FAANEIARNER Y soira o ganes 57 is
Qi i rati node the.refrigerant is
et et i 00 B B0 e tbieenaltger (7).
[OQQﬁrein a process-air streamflowing in the direction
the air discharge fan (96) is cool ed by being
subj&cted_xo heat exchange with the refrigerant of
the reffifepatie comnsesser (1) is Hispeteddn shepade definddnbetween the air
t he dehumi di fication operati ng node, the second heat

disshenge gbamber141) dnd the aip paly chamdteh642). 15 word t he
second heat exchanger (74) neither heats nor cools

[O#5dcess air. [0146] In addition to the air supply fan
(95), the first heat exchanger (73) is disposed in

t he &i raddition! 6 tHeaaPafischdrik - faPUk)) Othk r&%gond heat exchanger (74) is
dehum di fication operating node, the refrigerant |

disPbsddrintiké @f difhau8hhiBed (ggﬁ]t ng%B% gﬁf%ﬁg@ﬁi%égr% )operating mode,

wherein a process-alr str

theVefrBet 4Rt ' ly f 5).is cooled by. .
st Sho bl BN EE ) o Bl g

refri. apt circuit. .On the ot her hand, during the
sriel e AT Ehe<iohRLte i Mottaree i (e rockebey beins subjected to
hzﬁxchﬁgger_gﬁ I g stopped, in other words the first
Y EXE1ANES W rrefnﬂ‘i’fa“ﬁ of thecreffiganany cirgwit.c o Onsthproghmedeind, during

ajr. [0147] 25 In the second variational exanple,

thefehmmidi figationetpgrating fmedet Herscopet beat exchage, (74pistsopped, in other
air (OA) introduced into the casing (10) via the

worstjthd segond ihdet exalodrigen(7dpacitheghéatSnor cools process air.

[0146]

In addition to the air supply fan (95), the first heat exchanger (73) is disposed in
the air supply chamber (42). During the dehumidification operating mode, the refrigerant
is distributed through the first heat exchanger (73), wherein a process-air stream flowing in
the direction of the air supply fan (95) is cooled by being subjected heat exchange with the
refrigerant of the refrigerant circuit. On the other hand, during the humidification
operating mode, the first heat exchanger (73) is stopped, in other words the first heat
exchanger (73) neither heats nor cools process air.

[0147]

In the second variational example, during the dehumidification operating mode,

outside air (OA) introduced into the casing (10) via the outdoor side suction opening (15)
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el ement (81, 82) when flowing in the casing (20)amsary 2007
illustrated in Figures 4 an355. Then, the first air
streamenters the air suppl Chanber (42). After the
entrance into the air supply chanber (42), the first
air streamis cooled as a result of heat exchange

is déhumidiffied riefthé gdsoapdve eletnbst (81 82) hdeh fowdhgngehe casig (10) as
Thereafter, 5 the first air streamis supplied into

illubfged @R Migtires 4RO H. I BHHRPIHE LIRE Bir Retednt LhtddY tHel&ir Jipply chamber
supply fan (95). [0148] On the other hand, roomai'r

(@25 FAA AR OGS REE inf fl’iet(a?‘;?)uﬁﬁlzri dﬁgmé)%lt?()én)f It 5P air J0ORY is cooled as

Side suction opening gener s the adsorptive

) i . . 0
o TR Pl g0 B0 e At D RBLOT TN Trccater,
e R i e MRS ok SRR i 19 by he ar

(41), the second air stream passes through the second
suppbatand@Pnanger (74), and is discharged to outside the

roomvia the air discharge opening (16) by the air
[014Bkcharge fan (96). At that time, the second heat

exchanger (74) is stopped, so that the second air

st r e@mthes othet hinel, rocdkh aire@Adintroduced dhtecthe caxidO{10) rvia the indoor

addition, during the hum dification operating node,

sid®SicHieAlopshihg (1) regdrebdi@0HE @dsorptive dlERertd81,M82) WMHeh flovang in the
t he out door side suction opening (15) is humdified in

casiipe(18§189 g]ﬁfs{r}a(t%d _Eﬂll eiERLs 4 Sdd 582)TnehSthe fbMANGr !(;jt?e7a§1h Enters the air

casing (10) as illustrated in Figures 6 20 an

discﬂ;é? glﬁa{ﬁ?bf;f@i’j‘d ﬂh&i ﬁ&éer g@n SO LSt k%ﬁr a.séhag'g@ QhXIBB?ry(ﬂ), the

Af ter rance rnto t r su
chanber (42 the second air stream,passe hr gugh..t he
secfif giF Stgay PSR TFQE B9 speondhtor SRUBRRRT G oy diechireed o
roomvia the air supply opening (14) by t{.h ai
outsigp gheropayvie ¢ ir distHznge onesing {16k ﬁwwgr&lféﬂ{ﬁe @) At tha
~air (RA) introduced into the casing (10) via the ) )
timenihe econsl lagat skehanger @Ak viepredayo fhat deehsespayl Rirestreqm is neither
t he adsorptive elenment (81, 82) when flow ng
heated nor cooled.
[0149]

In addition, during the humidification operating mode, outdoor air (OA)
introduced into the casing (10) via the outdoor side suction opening (15) is humidified in
the adsorptive element (81, 82) when flowing in the casing (10) as illustrated in Figures 6
and 7. Then, the second air stream enters the air supply chamber (42). After the
entrance into the air supply chamber (42), the second air stream passes through the first
heat exchanger (73), and is supplied into the room via the air supply opening (14) by the
air supply fan (95).

[0150]

On the other hand, room air (RA) introduced into the casing (10) via the indoor

side suction opening (13) is dehumidified in the adsorptive element (81, 82) when flowing
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Figures 6 and 7, and then flows into the air de¢gh)
chanber (41). After the entrance into the air 4ty 2007
di scharge chanber (41), the kst air stream is
cooled as a result of heat exchange with the
_refrigerant in the second heat exchanger (74). Then,
mtthe chéing (10)i as inticerthin Figlires bangder] ah@ tn AbWE idtBhd 98 Bischarge
via the air discharge opening 5 (16) by the air
chdinbeh@riye Adver (R0ntrah&blndd thelaSQdisdhaf 1
vari ational exanple, during regelnera%ai%gﬁ&gwyé the first air stream
is B6is1ed RS & ¥Bult B RER 3L : of plive el enent
(81, 82) is heat eg %}{flﬁ%e ng%]?enlgeﬁfgeg%z Iy the second hept exghanger (74).
THeh! (st :Ng. Lhrough the. ayxiliary passageway )
Rl GEE s Hisb R RIS o Yindit o Aischgas opening
j i.nt aji.ned at. hj tenperature, thereby nmaking it
(lgﬂ?gﬁﬁﬁé"%ﬁFﬁ%F@bé§~ the amount of rel ease noisture
[Ogﬁﬁe amount of regeneration) nore than is
ventionally achieved. Accordingly, it becones
possi ble to increase also the anount of adsorption the
next Ashin the secend rysriatyenad |example, (8ding $@3enaxition e the adsorptive
noisture in a first air stream and the device
elepeant (f1582); ¢hd adserptize clthentl@1[ 82)52 hedied BelalhbdtRg, Miid (i'8Ya second
~be arranged such that, at the tine of regeneration of
airlshreamp o wial it gh RIRNLidrS bassdgdhway(86). Of ConREARG: @e'adsorptive
stream of high tenperature for redgeneration 'of the

eleBfta0 (81, BYpPisahaiRited (8 iaighgtgl)nggllaﬁﬁ‘@ ’t?%yﬁm%isip?%%lblfei % increase

t hrough the auxiliary passageway

i J flo hr ough t.he .
theﬁ%?n&gﬂdi Yggﬂggﬂ??%lré ég% éaxglélemmsa @fnr%gaerﬁ/t\%gﬁ i'n}?r%" ﬂgmflp £opventionally
rnativel it may be

di f Fi. 3. Al't ,

o b e Bl posic I gtebadileg e aioush pfadserption the
i . h_the hum di I

nofidiras DOy ORI (8 oo sHRRIDS pistwaID Bt sigireaeand the

auxi |l iary passageway (86), heats the adsorptive
devé‘l'eeI?FéfﬂrmE‘%‘?F,lsslzl}%ncf ins the rest of the second air

stream and flows through the humdity control
[0183ksageway (85), as in the first variational exanple

of Figure 25 8. These arrangenents assure that the

adsolnpaddiorg| ieneayt bé Sitranged) sich Hag VR thedirhé M regeneration of the

undergoing a tenperature fall during regeneration, and
adsbipsiive @ledieht (81} 82), all @Y &lse@nd altStrRER W thigh temperature for regeneration

of the adsorptive element (81, 82) flows, as a heating fluid, through the auxiliary
passageway (86), heats the adsorptive element (81, 82), and flows through the humidity
control passageway (85), as in the first embodiment of F igure 3.  Alternatively, it may be
arranged such that a part of a second air stream prior to its passage through the humidity
control passageway (85) flows, as a heating fluid, through the auxiliary passageway (86),
heats the adsorptive element (81, 82), joins the rest of the second air stream, and flows
through the humidity control passageway (85), as in the first variational example of Figure
8. These arrangements assure that the adsorptive element (81, 82) is prevented from

undergoing a temperature fall during regeneration, and that a sufficient level of the amount
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[0153] TH RD VARI ATI ONAL EXAMPLE A third varizs |afadry 2007
exanple is an exanple of the hum dity control device
of the 5 first enbodi ment i%2 which, as shown in
Figures 10(A) and 10(B), an aUX|I|ary heater (78, 79)
i s disposed along the | ower surface of each adsorptive
of RE&igRtion iPaidi@nadxi | iary heaters (78, 79), only the
regenerative side one is turned on to heat a second
UH@B stream The auxiliary heater (78, 79) may be
'nLIenented by a hot-water heat exchanger or an
a heating-heat exchanger of the
re ?ﬁ%%ran C|r0539up%5 [0154] As a result of such
arran all of a second air, str a heated in
r ege‘ﬁgﬁ‘é vatiatinal CLREENIa ity &8 Cxaraple i She Bhmidty Goatre) Havwe of the
d,. into one of the adsorptive elenents (81, 82)
ﬂrsaﬁ@bﬁ@ate@t imwhisheasathonmpini Kigires deandd (B an auxiliary heater (78,
Thereafter, the second air streamis heated again in
79) isedisposed jakng thedower surgace 1) eachradsdrptives elemeotighOf Itee auxiliary
hum dity 15 control passageway (85). This prevents the
heatats (T§t 19 .cordy eherdgedditiveBdile bno s tunckdr @oionkeat a second air stream.
tenperature fall during regeneration, thereby assuring
Thé bartiliarySkdater Q78179 1@¥ ¢ be Afplditented®L Bthobivatcg gRACERhaREr or an
is maintained. [0155] FOURTH VARI ATl ONAL EXAMPLE 20
eleﬁﬁg 'hEét@ln 8tbya hbﬁtldgméap&(cﬁﬁﬁ%%l“ gethe $etriRefaiBdircuith t he
dity control device of th first variationa
Ungéﬁnple the auxiliary heater (78, 79) is disposed
ng the |l ower surface of the adsorptive el ement

ha A BT oP" Sl RePATBRo AL OTak FRP i sagh fgeed i the

alr str am heated in &g 25 r ener tion heat
reggE iRt BFat (cAshanest (1 DAow s HeainE Juid, dRg, o ph then adsorpive
auxi liary passageway (86) of one of the adsorptive
clompaitil S 583 Hesy g oRatsomtive et (T 83h oo Bhereater the second

stream is
air stream is heated again in the auxiliary heater (78, 79), and flows through the humidity

control passageway (85). This prevents the adsorptive element (81, 82) from undergoing
a temperature fall during regeneration, thereby assuring that a sufficient level of the
amount of regeneration is maintained.
[0155]
FOURTH VARIATIONAL EXAMPLE
Additionally, it may be arranged such that, in the humidity control device of the

first variational example, the auxiliary heater (78, 79) is disposed along the lower surface
of the adsorptive element (81, 82), as shown in Figures 11(A) and 11(B).
[0156]

As a result of such arrangement, a part of a second air stream heated in the
regeneration heat exchanger (72) is flows, as a heating fluid, into the auxiliary passageway

(86) of one of the adsorptive elements (81, 82), joins the rest of the second air stream, is
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(78, 79), and flows into the humidity control26 January 2007
passageway (85) of the adsorptive elenent (81, 82).
This al so prevents the adsor%fi ve el enent (81, 82)
fromundergoing a tenperature fall during
regeneration, thereby assuring that a sufficient
hedted &l the hutilierydivawn ({780 79), agdflewairite thel IRintidityé @itivd Bassbgeway (85)
[ 0157] SECOND EMBQODI MENT OF THE | NVENTI ON
of N sEHInAE | e (W,'\Mg.' T HSONERpkeviekRY | thé al¥diptive element (81, 82)
reference to Figure 12, there is shown a humdity
B ol Rt P LU BEGR bR, Ry Rurrginat a suficien
pfication 0 . L.rst anbodi ment with changes
le‘ﬁgﬁgﬁt&%g% H’?ﬁogfﬁ%%\ ?%HE’%?S'{’ lg§atg|1e§1. passageways and
nges in the |layout of sone devices. Mire
[Oggici fically, the location of the openings (21-26,
31-36) of the right and |left side partition plates
SECSIND TMBOD OF THRINVENTION y| t i ng air
passageways differ fromthe air assa}%evvays in the
CGNFIQUWWHN@ONEBQﬁgﬁvé@ t he regeneration
heat exchanger (72) is also changed. 15 [0158]
Her eWief teferendene Bighfect B rtherehietsheven at lneniflity sontrol device (2) of a
enbodi nent and the second enbodiment is described.
sedofld 281bokibhdrk ©f theprbiens inventkadli B secbiderhbedin@nedsiaomodification
heat exchanger (72) of the second 20 enbodinent is

of HheS BT &GnbdARthert"whh RALAZS N ahe RERfSUIrAOOBE theair passageways and
substantially an upright position,  in the central

PR BT AT Sl SRR e oo

T i ol .. (72) ] '

18 S EREY oL T, AR CARL K FRBL ARt on, Pl Pn a0k 8 Ffeca, and tre
fl ow passage (5 s heated. ,as a result of hea

| 7). .
resek@ﬁ%@awaewaﬁ%)stf@a figa the ainppssagenays PRt emodisent and the

right side partition plate (20) are a first right side
locgpiem phidre tozEneration heat exchanger (72) is also changed.

[0158]

Hereinafter, the difference between the first embodiment and the second
embodiment is described.
[0159]

Unlike the first embodiment, the regeneration heat exchanger (72) of the second
embodiment is disposed, not in a horizontal position but in substantially an upright position,
in the central flow passage (57) formed between the first adsorptive element (81) and the
second adsorptive element (82). The regeneration heat exchanger (72) is configured,
such that an air stream flowing through the central flow passage (57) is heated as a result
of heat exchange with heated water.

[0160]

Formed in the right side partition plate (20) are a first right side opening (21), a
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first upper right opening (23), a first |ower 26 $Huary 2007
opening (24), a second upper_right opening (25), and

a second | ower right opening 6). Each of these

openings (21, 22, ...) is provided wth a respective
openi ng/ cl osing shutter and is configured, such that

secondrghtfsideedpenti (@R @ditst wppehs nidg (zj)oaqﬂstabﬂtelenght opening

The third upper 5 right opening (27) the first

22yt oG ( preﬁ right op¥hiig (fispI andl leéédndTlB@ef # gt géhﬂg (26).  Each of

openi ng iSs positioned at a front-sidé

théde & | nld/'gg QEi £, de 1??%&1&&90&}1;[9 laagegpeg:a\% oﬁ%%?sé} dﬁ)ggg shutter and is

ope I"osi ng ‘Shutter o e first

oG e P zfsﬁgv%%@rtﬂﬁ%gaf%ﬁlsisdp%@ﬁag;fe
i Bhehe BB R AR Saaga, (1, cach her,

k-side | ower part of the right side partition plate
[Oi)g When the opening/closing shutter of the second
rlght side opening (22) is placed in the open state,
t he Thegtahdiside @mﬁlpagﬂdges KB Rjonaddt 4 front-sidwlower girt of thewight side
passage (66) come into fluid comunication with each
padithoer plafeh(20) i r&hen fpespeninglefosipeshiutier ¢fAB¢ first kighf $idS bpening (21)
| ower right 15 opening (24), the second upper right
is pead mahé 3hgn stavattht ifigst TRGOFHAsdgRUST) dnd IR 109RE RichOAdW %ssage (66)
are formed in the sane way that their counterparts of

cohﬁemfd N18id &RRRGiFRYn \@ftﬁ chdf 5?1 AL %%lmd: B Qdé B%érﬁﬁg 22) is

left side partition plate rst

po 1‘&‘3%{{'% (a%la)c}(e?q i%%?rbg.rtl fé{% Sﬁ%ﬁ s?@eeghﬁ?goﬁ Bp%%tg f(?(]). When the

irst upper opening

opgﬁag}gro%gggﬁw R Ry R 0 o

ni_n is, provided with a respective i
"&E‘gn fiA / e §§§g‘h gé%)n and eﬁhe alvder gt oflew ghsssrge §€@h cqgtinto fluid

it can freely be placed in the open or closed state.
compamigation wigpeach atkart  dipedirsigipperigitiopeniag (23)s the first lower right
enbodi ment is not provided. [0163] 25 The first left
opgnitig (2 ethiesgeond Wppersright opening 625) ainddhé seonhd kivke rightwepening (26)
part of the left side partition plate (30). Wen the
aroofoemned g1 the eshe ovag it tigsir @untcigarfsiof e firef dmisddd@eRe fottied.
[0162]
Formed in the left side partition plate (30) are a first left side opening (31), a
second left side opening (32), a first upper left opening (33), a first lower left opening (34),
a second upper left opening (35), and a second lower left opening (36). Each of these
openings (31, 32, ...) is provided with a respective opening/closing shutter and is
configured, such that it can freely be placed in the open or closed state.  The third upper
left opening (37) of the first embodiment is not provided.
[0163]
The first left side opening (31) is positioned at a front-side lower part of the left

side partition plate (30). When the opening/closing shutter of the first left side opening
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the first flow passage (51) and the | ower | ef tge‘yé}wjawzgw
passage (68) cone into fluid communication with eac
other. The second left side &%ening (32) is
positioned at a back-side |ower part of the left side
partition plate (30). Wen the opening/closing

(33 pistiiletedah thdepenatnedhé Gst Moindsaspe 5 NNAIRS 1dveer MRABH passage
in the open state, the 5 second flow passage (52) and

(68 eohoWeb fued EorhihPWicRASS 348 a8 bineP TeThtRofid }Equeig? opening (32)

comrmuni cation with each other. The first upper

is PSR (1t?’§)ba|cf:- e lotvat Rgﬁ?@rg?é ‘fg{ﬁ] a‘id%‘2 ﬁ)%%t{el% Oélgtdé? g\%&.?eWhen the

second upper left openi €S
] 36 are formed in the me_way, t hat
oneisk/PREL i e oo de P pPatg (e Iscieinby g sate, the
016 10 O her rtions that are assigned the same )
Se{;oé%ie e PRTTEr @S ad Eﬁf’oé%w‘éﬂ ehdijow Jeassagen £2P)i rompeinto fluid

first enbodinment are formed in the same way as in the
commusicaipg olithsach othae cofkl 5T yppenlsficensming (33).i ba fost lower left
the present humidity control device is not described
opraing . (34), thssicomUNppent=fDopeving (35)1 and\khetsecdridelowen fefngpening (36)
operation of the above-described humdity control
arglforined irf the same whythatitharcouhepditsrafdhd frscanbddimesient €amed.
(2) takes in a first air streamwhich is a first
[Ops4jcess-air stream and a second air streamwhich is a
second process-air streamand its operation

sel egithaehortiold tabare RQiNeE rqg@ sAHR0 Y87elnte GRiePlls as, those already

operating node and a humdification operating node.
_ L . ‘. . 5 _
ack S v, BT oL e 851 B Ly gt sppptimen
GBSt R SRRl BB BB s dsrve e

{f{?ﬁSt place, with reference to Figure 13, operation

[0 ing the dehumdification operating node is
described briefly. 25 [0167] Figure 13(A) illustrates

RUYNNINGAIPERABIQN St reans in the first operation. Figure

Next, the running operation of the above-described humidity control device (2) is

described. The humidity control device (2) takes in a first air stream which is a first
process-air stream and a second air stream which is a second process-air stream and its
operation selectively switches between a dehumidification operating mode and a
humidification operating mode. In addition, the humidity control device (2) alternately
performs a first operation and a second operation, thereby to continuously provide
dehumidification or humidification.
[0166]

In the first place, with reference to Figure 13, operation during the
dehumidification operating mode is described briefly.
[0167]

Figure 13(A) illustrates the flow of air streams in the first operation. Figure
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26 January 2007 56 13(B) illustrates the flow of air
streams in the second operation. In the first26 January 2007
operation, a first air stream passes through the
humidity control passageway ¥85) of the first

adsorptive elenent (81) where the first air streamis
dehum dified, after which the first air streamis

13@)RNLdiaeksi (Rt ﬁo{vhﬁ AOBamSn (HCscBbhEbpeiAid,  AHIthd Hirst Bﬁeration, a

passage through the auxiliary 5 passagemay (86) of t

firde Bfrssttreﬁﬂ %SEEE ('t)l?ﬂ' u%l dﬁ%ﬁhl&ﬁ@@t{%hé&%&’%}@a@(%%ﬁ théBlst adsorptive

sorbs hea sorptio dalr stream

oIS e 4 BB SR A VLB 08 e
NG S MG TIRY émf‘rfgvsheassaa%gﬁ%uéﬁ@e ——

second adsorptive elenent (82). Thereafter,

passagayvay (86} of theelinst plsomire chamasng K8 na serend @ik f;ﬁrem absorbs heat of
control passageway (85) of the second adsorptive,

adserptivendf (182 firdiredr slegponer Ahersaftdnethoesseomtl airgsteapy jsybeated in the
el enent (82). In the second operation, a first air

regehéreAon ileatrleRetmingérf (7). | Mhefethesewond @i streqn i passes through the
el ement (82) and the first adsorptive elenent (81) is

aufiﬁ%n}?‘f.{sﬁég%%a?y 88) of APEEtoAd adSdrpeddTtlemvest (82)enfli licats the second
air’s ream dehum dified as a result of releasing

%ﬂeuél 2 (gﬁfhaﬁﬁﬁéﬁérvtﬁe L& {tfehm Sabes fhfough the humidity

plie e room while on the other 15 hand the

coBFE R P 5l A5 A APAEE A (2 AR e scon
adq%laﬁ?;?\?ﬁae;l ed t ou:)l’értgqe §e:qgr? rooatmé'l giﬁ% ar effimg§ figh‘%nmdlﬁed in the

hum dlfled as a result of absaqrbing fromthe
secpnd gdprrpyee eleaienh (82) gnd the first jadsagpiiyn ¢ tn{sg ) isEsepRated by a
20 while on the other hand a first air _streamrel eases ,
sequoil sainrstrearn. t Hendadbeorfpst wis sreamedehpmpidifie 2y a gprylt; of releasing
di scharged to outside the room [0169] Although
mditater 0sthd Asdyptivedelfi¢i) (85)82), exappliebinto thetioom whide on the other
first and second air streans flow through the

haﬁwme%édhdmfe@in nad36 6eRdrate8hY adsbrytive blenttmo (§1; BY)by absorbing
elenment 25 (81, 82) in the same direction, it may be

m&ﬁﬁéﬂﬁﬁt@ﬁéﬁcﬁ&&ﬁﬁ gl 0 oftfible BRGOHM, ai 1 streans flow
rough the hum dity control passageway (85) in

[th%@os'te directions, in other words the

During the humidification operating mode, a second air stream, humidified as a
result of absorbing moisture from the adsorptive element (81, 82), is supplied into the room
while on the other hand a first air stream releases moisture to the adsorptive element (81,
82), and is discharged to outside the room.

[0169]

Although Figures 13(A) and 13(B) show examples in which the first and second
air streams flow through the humidity control passageway (85) of each adsorptive element
(81, 82) in the same direction, it may be arranged such the first and second air streams flow

through the humidity control passageway (85) in opposite directions, in other words the




10

15

20

25

26 January 2007 57 first and second air streans flow
countercurrently. [0170] DEHUM DI FI CATI ON OPERATdiMary 2007
MODE | n the dehum dification operating node, when the
air supply fan (95) is activded, 5 outside air (OA)
as a first air streamis taken, through the outdoor
si de suction opening (15), into the lower right flow
filR A RiR@od O£ stvdahlyi flow BSinted&irfitly10) , as shown in
Figures 14 and 15. On the other hand, when the air
[Oqji;@]charge fan (96) is activated, roomair (RA) as a
second air streamis taken, through the indoor side

Dﬁﬁmﬂy?@g?idﬁt%ﬂﬁﬁiﬁmﬁdﬂﬁ | over left flow

passage e casing (10). 10 [0171] In

addi tio i.n t. dehum di fication_ operatin e, . .
neat d s e BiGaNeh PRsRIE TRAE PRGR it PeheTh 09) is activated
exchanger (72)., whereby the heat of the heated water .

oqtgdqg ARy gQAl) as a first girstrearp gsyiaken, @l@gp%@ thg ,og@@gr s$ifl@suction opening (15),
regenerati on heat exchanger (72). [0172 15 FI RST

in aNight fivopessige @6y within the gpsing §1Bi gushowndin Figurgs 14 and
first operation of the dehunidification operating

15m0d@n thdethpr baels svheh thd sio dpchape fak@$) [ ativated, tobm air (RA) as a
first adsorptive elenment (81) and the process of

seb@EPALERdanOI} thiddee trfllghORe iflobNEldé Sikceid opatla® (13)) e the lower left
el enment (82). In other words, in the first operation,

IR badsSed@RY Wil thedadik @lp§ 20 first adsorptive el enent

(8%l Sagnd@ze aggorbgrﬁg%f ?t he second adsorptive

[0?7 ment (82) is regenerated. [0173] As shown in
Igure 14, in the right side partition plate (20), the

first | i ght . 24 d th
g iont o6 B yR hsibge e, Y phBP Fows throueh
0 FREHETatR Bedl SSERMT (1) WhgUtot D deat it hEd Psfgas eiven to an
right opening (24) allows fluid comunication between
aix fieeamoli@syingthyietigl thewegeneration heat exchanger (72).

[0172]

(

FIRST OPERATION

As shown in Figure 13(A) and Figure 14, in a first operation of the
dehumidification operating mode, the process of adsorption takes place in the first
adsorptive element (81) and the process of regeneration takes place in the second
adsorptive element (82). In other words, in the first operation, air is dehumidified in the
first adsorptive element (81) and the adsorbent of the second adsorptive element (82) is
regenerated.
[0173]

As shown in Figure 14, in the right side partition plate (20), the first lower right
opening (24) and the second upper right opening (25) enter the open state while the
remaining other openings (21, 22, 23, 26) are placed in the closed state. In this state, the

first lower right opening (24) allows fluid communication between the lower right flow



26 January 2007 58 passage (66) and the first | ower

fl ow passage (54), and the second upper right ZEpganugy 2007
(25) allows fluid comunication between the second

upper flow passage (55) and 3% upper right flow
passage (65). [0174] 5 On the other hand, in the left
side partition plate (30), the first left side opening

pdsSake (66)caridnBe fitst SdwdtTRAV pdsedde (89E B Ge (séé’&nd%b@:fngzﬂl ®pening (25)

open state while the remaining other openings

alRdvs fdid &%ﬁl@&tﬁhmeérpth%rb%c&idoﬁﬁﬁr FloM Passhdt ($ 3{1% the upper

state, the first |left side opening (31) allows
gﬂw 94% etvveen the lower left flow passage (68)
e fI ow passage (51), and the first upper
Oﬁ% openi ng (33) allows fluid comunication 10
]vveen the first upper flow passage (53) and the

upper _left flow pass 0175] . T si,de f]
Shot 12 Sresather bl i Bikdeh Shle et Gpitsr QDb 29 i ded e opening
out si de fi rst shutter (63) enter the closed state

(Ghkhiand thenfirsh apprrieft apamagt(B) entersthaopse stitriwhie the emaining other
(64) is placed in the open state. This state all ows

opfehings (32rdd435¢ 36) am Haedar nhe tesslegand h this Ste dbes figge left side
(52) and the second | ower flow passage (56) through

ofehingq@1 paltbevssibiid edmslunidadon béte4gn tHeQdwel leA flow passader (68) and the
stream taken into the |ower right flow passage (66),

ﬁtfsi v [ﬁd@ﬁe%et(Bf) fahd e ﬁfs@‘ﬁﬁﬁerflleﬁw&%ﬁ% ® {idvs Miid coRfnunication

first |ower right opening (24 e other hand, a

bepectihO Rkt G%ﬁer‘f}c{vﬁgﬁs réeg(%?j;add%é’u ILFPHEK BESfag fd(@

passage e firs low p ssa
w\(k%he first left side opening (31). [0177] As also
in Figure 13(A), after the entrance into the

first | oner, f ass 54 irst ajl stream .

1 oneTeriigide S i 75, a6 Freide ssagad, bl ?@5 %ﬁwt%mde first
first 25 adsorptive el enent During the f
shuperd@dhentercthp alaser stytednleram thﬁ) a&&a’g@ﬂépe e'stsade smnérshutter (64) is

vapors contained in the first air stream are adsorbed
plagedtin éheepeorstatert  Thiststate fliqwes fluid communication between the second flow

passage (52) and the second lower flow passage (56) through the outside second shutter
(64).
[0176]

A first air stream, taken into the lower right flow passage (66), flows into the first
lower flow passage (54) via the first lower right opening (24). On the other hand, a
second air stream, taken into the lower left flow passage (68), flows into the first flow
passage (51) via the first left side opening (31).
[0177]

As also shown in Figure 13(A), after the entrance into the first lower flow passage
(54), the first air stream flows into the humidity control passageway (85) of the first
adsorptive element (81). During the flow through the humidity control passageway (85),

water vapors contained in the first air stream are adsorbed on the adsorbent of the first



26 January 2007 59 adsorptive elenent (81). The first
air streamthus dehumdified in the first ads@enldnary 2007
el enent (81) flows into the first upper flow passage
(53). [0178] Meanwhile, afte®® he entrance into the
first flow passage (51), the second air 5 stream
flows into the auxiliary passageway (86) of the first
adasipeiveleleneene (S1YE Nt THeBAgst air [BwehAOthiih deldnidifiddri@uBb firfteadsorptive
auxiliary passageway (86), the second air stream
elGRSR(EH RA intdthe Fid AbPér MR ﬁ%@?ﬁb?ﬂ as a result of
wat er vapor adsorption by the adsorbent in the
[Oﬁvggi dity control passageway (85). After having
absor bed such heat of adsorption, the second air
stre ent.ers the.central flo sage (57). an hen .
oAb al5e AP BB P AP A BE Witk fpul. B8 second air
72 At .that tine, in the regeperajlion_heat, exchanger
stip45) Hols {ato e oy TECTREENEY O0Iodt U BYFTHlagrive. Sement (1)
exchange with heated water. [0179&6The second. air
Dwingthe Hometreughiyhe awlipnypassagepay (6).\1Be sgcond gir strgam absorbs heat
and the regeneration heat exchanger (72), is _
ofi atspiptiou egbneratad ashe rasuli bf avajerpeapongdsaptiqredy thé atsnsbent in the
15 second adsorptive element (82) by way of the
huesidity @bntrdlopiisfrps®ag 835 7 )Aftettewagf staorbed hacls hearrd aglsaorption, the
streamflows into the second fl ow passage (52), flows,

sebddOUBNstidam @RRA MG Béntral MW Wasdage (SPF andl théitpasdes through the
(64), into the second | ower flow passage (56), and is

re%e%ifetfﬁgﬂ%gt eﬂgﬁ ek I’(“?%)h“'ﬂﬂ}ﬁﬂthﬁ&ﬂ g% rd%?xﬁe?iﬁt%glv‘ﬁéét eRchhnger (72),

e second adsorptive el enent

g 8l 5 5 R SRR ARB Bl i A RREEET P

0iﬁ@f’er vapors are desorbed fromthe adsorbent. |In other
[ ]ds, t he adsorbent of the second adsorptive el enent
(82) is regenerated. The water vapors desqrbed from

the TBWseAcRBhair sEeRmy Begechdy (et Arst Rdsapbvs ¢lement (81) and the
stream into the second upper flow tEassa_ e (595).
regaegnion hest gchanger {&2)e int intradueceidrinte thp @utilipst pasgzeway (86) of the
fl ow passage (53), the dehum dified first air stream
setomivgisomtive telemenp (8) byetdy 61 thecpatsd dlpsv pBEIgev(B@). t h€hereafier, the
first upper left opening (33) and
second air stream flows into the second flow passage (52), flows, through the opening of
the outside second shutter (64), into the second lower flow passage (56), and is introduced
into the humidity control passageway (85) of the second adsorptive element (82). In the
humidity control passageway (85), the adsorbent is heated by the second air stream and, as
a result, water vapors are desorbed from the adsorbent. In other words, the adsorbent of
the second adsorptive element (82) is regenerated. The water vapors desorbed from the
adsorbent flow, together with the second air stream, into the second upper flow passage
(55).
[0180]
After the entrance into the first upper flow passage (53), the dehumidified first air

stream flows into the upper left flow passage (67) via the first upper left opening (33) and
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(42). After the entrance into the air supply gédaheary 2007
(42), the first air streamis supplied into the room

via the air supply opening (8@) by the air supply fan
(95). [0181] 5 On the other hand, after the entrance
into the second upper flow passage (55), the second

floRlsinf! the3e SupPWBcHafiter (41, UDDREr thé Shtrarck 9o RS aRGRAPply chamber
(65) via the sécond upper right opening (25) and

I L Al i I ; : ir
(a2, et R sl cB S P R the H sinplySPeHing (19) by the o
selc?nd g'r streamis discharged to outside the room
SURRLY S41H@S)- 20+ di schar ge opening (16) by the air
di scharge fan (96). 10 [0182] SECOND OPERATI ON As
[O]S?h@vvn in Figure 13(B) and Figure 15, contrary to the
first operation, in a_ second operation_of th
dehu e foghsr M, Gifier theieaganfsdalo the secopd upRer Higpw passage (55), the
adsorption takes place in the second adsorptive _
searindreenstreaBeflowa dnto Itke ppnse sight Sowmagage (6 i theatesand upper right
place in 15 the first adsorptive elenent (81). In
op6iiihg (2 5yandsflowiritd ehesar dischapgreckamben (41i r After the entrance into the
dehum dified in the second adsorptive el enent (82) at

ait AEHRARRNhIBEr (4N}, tREISROAE Bt s@éant Iedisdhiargetl tadasidetthe/ mom via the
el enent (81) is regenerated. [0183] As shown in Figure

irRschhfkelopenib] | aiP AlskhdrbOBnROGY € (20), the first
2 SChMéreiogﬁltnhg%g)gglenﬁlg (523)rgandqtﬁ:a second | ower
[Oié ht opening (26) enter the open state while the

ermai ni ng ot her openings (21, 22, 24, 25) are placed

ﬁ(?(&lﬁ'ﬁe ﬁéﬁ?‘ﬁg) tate. In this state, the first upper
SEG ! 1523) allows fluid comunication between
the first upper.flow. passage (5 and th r . riqht. .
f 1 owAsasheyge iy Eigure aa(#)w@ E&‘%ﬂig’l CRRATY F%ﬂfep ﬁf?&r‘?ﬂ’%@{“’“’ ma
(26) allows fluid conmunication between the | ower )
seednghapefation qfdbe demidification) opaiatingomeder tho pracetiedt adsepption takes

passage (56). [0184] _ -
place in the second adsorptive element (82) and the process of regeneration takes place in

the first adsorptive element (81). In other words, in the second operation, air is
dehumidified in the second adsorptive element (82) at the same time the adsorbent of the
first adsorptive element (81) is regenerated.

[0183]

As shown in Figure 15, in the right side partition plate (20), the first upper right
opening (23) and the second lower right opening (26) enter the open state while the
remaining other openings (21, 22, 24, 25) are placed in the closed state.  In this state, the
first upper right opening (23) allows fluid communication between the first upper flow
passage (53) and the upper right flow passage (65), and the second lower right opening
(26) allows fluid communication between the lower right flow passage (66) and the second
lower flow passage (56).

[0184]
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side partition plate (30), the second |left si@éJanuary 2007
opening (32) and the second upper |eft opening (35)

enter the open state while t&& remaining ot her

openi ngs (31, 33, 34, 36) are placed in the cl osed

state. Inthis state, the second left side opening

( 32) ol the¥khef hatid 1&@1’3%&‘ kidabh@ifioR Plale @) tthe sécone lefl §illé opening
f1 ow passage (68) and the 5 second flow passage (52),

(323'191dttﬂ§ setofid GB%&HQE Bﬁm fhd () ehicPthe(cheh sBiltd WHe telbefhaining other

onmuni cat1 on etvvee e séecond upper flow passage

opigl}}g%sd@qd h{;‘ §ﬁﬁ%r{3 by ac i‘; hﬁ‘ﬁ%os@@?&?eqe Gk -st d;lt@ ltﬁeslecgﬂc? left side

|nS|de second Shutt

tS|de Seco tter 4

opfmiat v C%‘i“t“él o v BF Mngte 4@8@%@“%8 £68) and the

first shutter (63 | aced in the open state .
seapmgt flow Ingssage | (2  ROnNIRSE vIoB opfing | (38] llows fluid

fl ow passage (51) and the first | ower flom1passag
cofaini¢ation Ueptwedne theusesoud uppers flowhpassege (563)and the 1gwpr left flow

The first air stream taken into the lower right flow
pafsagse®. (66), flows into the 15 second |ower flow

passage (56) via the second |ower right opening (26).
[of]t he other hand, the second air stream taken into

the | ower |eft fIOM/passage (68), flows into the

Seco H (627, afid 8 outsid d
spenn s 148 HAF RSy () ipacamant 0 i son

g el c@t%&fta?é%ht? 300G LU Bt £ s
pla%gg]d:bl%l%/ gégng};trg%%n %%t% P\‘szglll(t'l wa ﬁfrf g’gg een the first flow
pacioae 691146 {1 WRLIOpT Dow darseds E%SM:% tiaga%ﬁi%ﬁawhtﬁe (6.

adsor bent of the second adsorptive elenent (82). The
[0t8G]st air streamthus dehunidified in the second
adsorptive elenent (82) flows into the second upper )
f | ow Hesfmgear ¢68m, @ker] M@ de lower hightoflew rpapsase (6& flews into the
the entrance into the second fl ow passage (52), the
seS@ROREer flow passage (56) via the second lower right opening (26). On the other

hand, the second air stream, taken into the lower left flow passage (68), flows into the
second flow passage (52) via the second left side opening (32).
[0187]

As also shown in Figure 13(B), after the entrance into the second lower flow
passage (56), the first air stream flows into the humidity control passageway (85) of the
second adsorptive element (82). During the flow through the humidity control
passageway (85), water vapors contained in the first air stream are adsorbed on the
adsorbent of the second adsorptive element (82). The first air stream thus dehumidified
in the second adsorptive element (82) flows into the second upper flow passage (55).
[0188]

On the other hand, afier the entrance into the second flow passage (52), the second
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auxi | iary passageway (86) of the second adsor mﬁidahuaryZOOT
el enent (82). During the flqow through the auxiliary
passageway (86), the second 82 stream absor bs heat

of adsorption generated as a result of water vapor
adsorption by the adsorbent in the humdity control

A PAERBVRVRY irltS He avAiliRy phaYpeyABE6P61DBE sedvdl aigabtivf element (82).
adsorption, the 5 second air streamenters the central

Dﬁﬂxﬁ%"{hﬁ Wﬂﬁoﬂg’iﬂ}xe ﬁﬁﬁhﬁﬁvsp%@s?ag&bﬁ)pm thd @ecbﬁ@ @Re%rdhrh Msorbs heat

exchanger” (72). At "that "tine, in the regeneration
oSSk M e P SRR A L G n
iy SHAR r%ﬂ'gseﬁ%%%?% o h%ﬁ%&(‘)ﬁr\]’gﬁ% BeiRl sl B s Kpgpin. i
oA b ot el TP B o

fl ow pass_? Thereafter, the second air stream
heghexchangen £73)j r s%t thatsing As Siegegqustasion heg gxchangeiofTgh theygscond air
opening of the outside first shutter (63), into the
stieamgs heéajeubby heéad exqhangaysh heatyd wated i s i ntroduced into
the humdity control passageway (85) of the first
[0a8Slor ptive el enent (81). In the humdity 15 control
passageway (85), the adsorbent is heated by the second

air spHceaRbAd dir ffcam, Rl by tHeBdcBond’ BBRIFtIVRY aement (82) and the
desorbed fromthe adsorbent. In ot her words, the

re PthbﬁrHeaPEx&Eﬁgefr'(ﬁ | is RHSAhR g iMfo tglla gﬁﬂ%ﬂf ?ﬁlaée%ay (86) of the

egenerated. T f vapors desor

h
ﬁrif?@soﬁ?ti\;e el&iﬁ%\ﬁlu(giggﬁ I\F S{Nh%\%htgscgéggl( @g‘?%gi?% éf’?)t " SABreafier, the
er e entrance i.nto.the secon ssa
sepa i SHERR AU 49 PR Y Sessee 1510, RB%Hn tﬁﬁto eiing of the
t he upper left flow passage (67) via the second up

ouiside Dispentieg (Casato it lipies Hlovt Prsssacr(Gt), and ISinitggHged into the
flows into the air supply chanber (42). After the

huaritlity eertrolmassaghean($S)sfghe fird redadoptive alzmenit (8d).f | fsthe humidity
air streamis supplied into the roomvia the air

coatrpbpassageeniy (§5)( fhe)adsyrbeitds heated tip theysebamd 4iP Sfrean? 8nd, as a result,
[0191] On the other hand, after the entrance into the

wilter edporp@erdefdrbyd pamsthgadéc?bont. t I other words, the adsorbent of the first

adsorptive element (81) is regenerated. The water vapors desorbed from the adsorbent

flow, together with the second air stream, into the first upper flow passage (53).

[0190]

After the entrance into the second upper flow passage (55), the dehumidified first
air stream flows into the upper left flow passage (67) via the second upper left opening
(35). Thereafter, the first air stream flows into the air supply chamber (42). After the
entrance into the air supply chamber (42), the first air stream is supplied into the room via
the air supply opening (14) by the air supply fan (95).

[0191]

On the other hand, after the entrance into the first upper flow passage (53), the
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26 January 2007 63 second air streamflows into the

upper right flow passage (65) via the first upgefanuary 2007
right opening (23). Thereafter, the second air stream
flows into the air discharge68hamber (41). After the
entrance into the air discharge chanber (41), the

second air streamis discharged to out si de the room

seddnd AiPgtrédrhi fIbwsCihed BR f‘i t ﬂ&@) :%gjmﬁ({lbfa the first  upper right

di scharge fan (96). 5 [ HUM OPERATI N
opbhRE (23). thﬁle%@?e{d 'aﬁe geesla@ﬁr &p&mhbwg lﬂwﬁfe eﬁlaasavla%%haﬂlber (41).
F| gur es 13A and when the air suppl y I'S

tktlé% Qlitlt?;?‘fc ?-ﬁb %ﬂlﬁgﬁr ﬁlsEhd é{‘%ha?;ﬁbe? (ﬁjgfs?lggg 6“?‘1 éu%?ir iissdischarged
to 8]:3%}“%35‘3 li()% (‘:}ig)&]et Zil}{j] 15&%%'; (?pr?gﬁtgci?ms dﬁg%gﬁ%fnzltrog fa:,l'no(96)

ﬁcharge fan (96) is activated, roomair (RA) as a
[0¥9%]st air streamis taken into the lower left flow
assage (Ig within the casing (10) through the
H CAIIONSUBERAATNGAMORE (13). [0193] In addition,
in the hum dification operating node, heated water
f | owdn therlogHificagon dferatepemedeatas siovwieat Figwekh d84end 16), when the
(72), whereby the heat of the heated water is given to
airadilpﬁiyf fanyOSERMctihaal,ngutéibié eirqDAYhL o @YemE hidlstrodm e adken into the
exchanger (72). [0194] FIRST OPERATI ON As shown in
lmtEbhrgH D136 ased (o6 Withird Fhe cabi (10) Sﬁmﬁgg rtRé ioRtosf 51de suction

um di fii cathion " 20 operating node process of

op?%ii? r(P%?'h drtt)'% HESmBY! %ﬁbweﬁ e dit b Ehaﬁ‘gé PaEpoKY Fs s?c'tl%@é@troom air

€ process regenera I on ace

e Se8 sor ptive. ele 8 h
CNESEE S%EH%W‘S% TRt g B A e v
econd dsor tiv enent 2 and water vapors are
‘i)o‘gfﬂ“ﬁg Rdegrest 'F%‘Pﬂe”iﬂg @lﬁk first adsorptive
el enent (81). [0195] 25 As shown in Figure 16, in the
[0¥93ht side partition plate (20), the first right side

opening (21) and the first upper right opening (23)
ent edn additiopan tist burpidifidatien vheratiegymiodé.rhgated water flows through the

regeneration heat exchanger (72), whereby the heat of the heated water is given to an air
stream flowing through the regeneration heat exchanger (72).
[0194]
FIRST OPERATION

As shown in Figure 13(A) and Figure 16, in a first operation of the humidification
operating mode, the process of adsorption takes place in the first adsorptive element (81)
and the process of regeneration takes place in the second adsorptive element (82). In
other words, in the first operation, air is humidified in the second adsorptive element (82)
and water vapors are adsorbed on the adsorbent of the first adsorptive element (81).
[0195]

As shown in Figure 16, in the right side partition plate (20), the first right side

opening (21) and the first upper right opening (23) enter the open state while the remaining
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are placed in the closed state. In this st atezajyﬁ»,uarygoo-f
first right side opening (2\1&4{al lows fluid

communi cation between the | o right flow passage

(66) and the first flow passage (51), and the first

upper right opening (23) allows fluid comunication

othatopeningt (2,724 35, 26p Y plhdcdvinPRSclogd dthe) athid fte, the first right
upper right flow passage 5 (65). [0196] On the ot her

sﬂ@ﬁlﬁemrligngb‘ anb®t flufd dnpahichtdOPetRba] fic(13@er néllﬁeﬂJW badsage (66)

| ower t opening (34) and the second upper

an@p 'rﬁfb(t) Igfglﬁrl} rﬁ@éa‘gé lfg 281‘212@1 fgg«;t %e;l)}f,(gf ace eﬁlﬁga('ﬁgj Wows fluid
ﬁjn%fx?gis r{év? st at the fi 0 | ef t 9
AT VT MR Hrc -

C
GeOVer | eft flow passage (68) and the first |ower flow
( ssage (54), and the second upper |eft opening (35)
allows fluid conmunication between the second upper
[0 P Qw passage (55) and the upper left flow passage
(67). [0197] 15 The inside first shutter (61), the
i nsi d2n theohet leihdtinghe [edgide partition platu(38),dbe first dawer left opening
shutter (63) enter the closed state while on the other
(3#pad thhesecomdsipger kaapening (BS)t etter (the dpdnSstatp wdiledhé fenidising other
open state. This state allows fluid conmunication

opeﬁlhg@m,tshessemra& plabl inRBS SRAG §tae) AR Ghik Baus els?eongt lower left
| oner flow passage (56) through the outside second

opehin gt(ﬁ‘f]) al %)ﬂmi? rhﬂ%ﬁi%lau&{‘ﬁerfvbénsgagg?&eﬁfzg il %a:sgﬁét%rl&) and the

I nt ower OW passage

ﬁrF eorpiélﬁwﬁ Base%w(éj%%ﬁ% tSﬁ n\ﬁlh gﬁéjﬁhe eﬁr‘e{)ﬁém \xgg) allows fluid
stream. t he | ower ht fl ow
com%%wa“ﬁpo FHEeT e Beeons P Ootlybespedd (4 sintet 'i‘Fsz&f left flow
ght side opening (21). 25 [0199] As also shown in
Paﬁﬁaéﬁﬁ@'/ 13(A), after the entrance into the first |ower
[O{I (iw passage

The inside first shutter (61), the inside second shutter (62), and the outside first
shutter (63) enter the closed state while on the other hand the outside second shutter (64) is
placed in the open state.  This state allows fluid communication between the second flow
passage (52) and the second lower flow passage (56) through the outside second shutter
(64).

[0198]

The first air stream, taken into the lower left flow passage (68), flows into the first
lower flow passage (54) via the first lower left opening (34). On the other hand, the
second air stream, taken into the lower right flow passage (66), flows into the first flow
passage (51) via the first right side opening (21).

[0199]

As also shown in Figure 13(A), after the entrance into the first lower flow passage
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into the humdity control passageway (85) of pBelahuasf2007
adsorptive elenent (81). During the flow through the

hum dity control passageway @@5), wat er vapors

contained in the first air stream are adsorbed on the
adsorbent of the first adsorptive elenent (81). The

(54), rthé fistr aif tstream Aldws irle Rbdhdinidigd corird] RRsdaigewhy (85) of the first

adsorptive 5 elenent (81) flows into the first upper

adgeér?t@b@éléﬁeﬂﬂﬂﬁ 3) Dufifl? #fel Ve BRYREH Be hamidfy ddnBol passageway (85),

ntrance into the first flow passage (51), the second

B v DI N0, S B S g e
kPGB AR SR T 5 s

result. of water vapor adsorption by the adsorbent in
cIqpht (§) ofsugiodhn iohopesdionteassageB)) | After havi ng
absorbed such heat of adsorption, the second air
[023Heam enters the central flow passage (57) and passes
t hrough the regeneration heat exchanger (72). At that
t i me Méanwhile, afieretherentiance hdatthe ficstafbepe pagsagy ,(S1)hehe second air
second air streamis heated by heat exchange with
strbgAt fekvsvaniter the ldux 129 bhsshhevse 86)dofathe fist @dsorptientRehent (81).
by the first adsorptive elenent (81) and the
DurBFane fW Bifbuifake SXGHAYD gﬁgsa§ (865 thd§doeall! i dtrédth @bsorbs heat
the auxiliary passageway (86) of the second
j £ ( (g1 :
of %&gggﬁ @%ﬁgﬁ%}% e etr,gf/ E»)r%gcY 'vggmt E%o&ﬁfb‘i‘n & thd Qﬁﬁorbent in the

pass cond air streamf

ows
oy K5 SRR O 2008 65 b BT sy 9F alfion, e
SeSHEGHE HEARLFRG (5 CONeL G §oass CVA 4 Byt i H€ Rgeneraion
2

W

second adsorptive elenent (82). In the humdit X
healgch@igepEddagdalat tigm) in thy gedsnerafien heat i%%é&?réﬁ%yw second air

the second air streamand, as a result, water vapors
strggrn iglesatadducheat exohange widls bedteshwater. n ot her words, the

adsorbent of the second adsorptive elenent (82) is
[02Edenerated. And, the water vapors desorbed from 25

the adsorbent are given to the second air stream in

ot herrhéodedsnd g seaai)dhéated B Banfiiss adsviplivtl tleattnt 8D and the
wat er vapors desorbed fromthe adsorbent fl ow,

regRBRLBE hedd dAhid}Rr (72), is introduced into the auxiliary passageway (86) of the

second adsorptive element (82) by way of the central flow passage (57). Thereafter, the
second air stream flows into the second flow passage (52), flows, through the opening of
the outside second shutter (64), into the second lower flow passage (56), and is introduced
into the humidity control passageway (83) of the second adsorptive element (82). In the
humidity control passageway (85), the adsorbent is heated by the second air stream and, as
a result, water vapors are desorbed from the adsorbent. In other words, the adsorbent of
the second adsorptive element (82) is regenerated. And, the water vapors desorbed from
the adsorbent are given to the second air stream, in other words the second air stream is

humidified. The water vapors desorbed from the adsorbent flow, together with the
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upper flow passage (55). [0202] After the entgafiary 2007
into the first upper flow passage (53), the
dehunmidified first air stref®flows into the upper
right flow passage (65) via the first upper right
opening (23). 5 Thereafter, the first air stream
sebdriV¥ir §tPdah, ili6 R decsh f A6w e(559.41) . After the
entrance into the air discharge c anber (41), the
Oﬁbft air streamis discharged to outside the room
the air discharge opening (16) by the air

é"eiéﬂ 1 e P o A ] o iSRG R el i
SSge ol oPer BB o %%s%séé B8y B uuppir et apering (23)

second air_streamflows into the air supply chanber
Theneafter, she dirst gis stcamy dawe inter et 3ie digchargg ﬁi(wrylb@m (Hder After the
(42), the second air streamis supplied into the room
engrancetihte the pirgliggharge olhambanr §41)1thy flyst airstreainris disphpirgedftarputside the
(95). [0204] 15 SECOND OPERATION As shown in Figure
rodid (Vi) theraik dischiarge opéning ¢16)byrtlye sio disbiearge fant(96)per at i on,
in a second operation of the humdification node, the
[opsxjcess of adsorption takes place in the second
adsorptive el enent (82) and the process of

rege "J@Fté?‘tth@ Qnt}a?llég ?’nt@ R Secbill ﬁﬂ%r felo%ShassREIE5P HeVQcond air stream

el ement (81 n other words, 1 n the second opera I on,

ﬂ&éésrl it cgé' Wa@elf 1GE Aoy HA%agd é&’gr Via i Qsé%,rcﬁﬁd \Ggg %‘Pﬁtﬂbm}lng (35).

er vapors-are rbed on t

the sec orptive el ement . 05
TG URE Seond A i R ancB s PRy %F@?@f (B8 Ater the
the second right, side  opening (22) and the sec na.
enfrapRer nfq BRaoRBRIHGIaMDS) (42): by S%qv@d&yewegmdﬁ URfHicl dnto the room
the 25 remaining other openings (21, 23, 24, 26) are
vipthgaesupplytapenisg dbBdyshasie supply fam @5ktate, the second
right side opening (22) allows fluid conmunication
[0R@t]ween the |l ower right flow

SECOND OPERATION

As shown in Figure 13(B) and Figure 17, contrary to the first operation, in a
second operation of the humidification mode, the process of adsorption takes place in the
second adsorptive element (82) and the process of regeneration takes place in the first
adsorptive element (81). In other words, in the second operation, air is humidified in the
first adsorptive element (81) and water vapors are adsorbed on the adsorbent of the second
adsorptive element (82).
[0205]

As shown in Figure 17, in the right side partition plate (20), the second right side
opening (22) and the second upper right opening (25) enter the open state while the
remaining other openings (21, 23, 24, 26) are placed in the closed state. In this state, the

second right side opening (22) allows fluid communication between the lower right flow
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passage (52), and the second upper right openi2gddnifary 2007
allows fluid communication b vveen t he second upper

fl ow passage (55) and the up right flow passage
(65). [0206] 5 On the other hand, in the left side
partition plate (30), the first upper left opening

pabSid} (66)aridhihesecanddfiow wassake (32)pmahibesetd) umser elrght Bfening (25)
open state while the renmaining other openings (31,

alBs Bifld cdmmdficatioh aBfedntht RBcodOgHer FbR! Fassdgd (t5§¥ $ind the upper

state, the first upper left opening (33) allows
betvveen the first upper flow passage
%@3) gﬁﬁégﬁe upper left flow passage (67), and the
[O§ ond lower |left opening (36) allows fluid 10
ni cati on between the |ower left flow passage (68)

?22. 0 R g e 5o REERAE paE Ll b ik gpp e opening

éf and the out si de second shutter (64) enter the

(33) wulthe seqond Iomey lsftpening (30)rater ihgapantate yhile dbe Famaining other
shutter (63) is 15 placed in the open state. This

opsniage (H|, 33w4,fINiace pleeaduini thbactlosed ftatewedn thik etate, ithst first upper left
fl ow passage (51) and the first |ower flow passage

opehidy (33)rablogls fluldcaminahidetidn besweahtht fiest ubpct)flow f)ﬂ@@] (53) and the
The first air stream taken into the |lower left flow

u assageﬂc{vﬁ?assd‘gbom),l BAD thd)@econ@C Rwebr | Eﬁebpé‘nhx;gﬂl(s%) allows fluid
passage (56) via the second | ower |eft opening (3

cog?nﬁxﬁt@atighh&rtweap tﬁka%ert BE A&F %bgsa%lerSﬁ} lafé Tthe s@&ﬁﬂ lower flow

into | ower right flow passage flows into the
pa 5%% fI ow passage (52) via the second right side
nrn '(22) [0209] As al so shown in Figure 13(B),

[0?(53’} er the entrance into the second |ower flow passage
(] theflrst air streamfIOV\slntothe hum di ty

contr geway ( f . the second dsor

el emer v(l%% f IISHEftSH ?ql)wetgﬁ I“l?%‘etsﬁ? TR ﬁteyoutmde second

control passageway (85), water vapors contai ned in the
shﬂﬁt¢r5[ﬁ4hpntersth|ee:@ﬁeéﬁ@t@ﬂfbﬂg ga dhepthepband the outside first shutter (63) is

placed in the open state. This state allows fluid communication between the first flow
passage (51) and the first lower flow passage (54) through the outside first shutter (63).
[0208]

The first air stream, taken into the lower left flow passage (68), flows into the
second lower flow passage (56) via the second lower left opening (36). On the other
hand, the second air stream, taken into the lower right flow passage (66), flows into the
second flow passage (52) via the second right side opening (22).

[0209]

As also shown in Figure 13(B), after the entrance into the second lower flow
passage (56), the first air stream flows into the humidity control passageway (85) of the
second adsorptive element (82). During the flow through the humidity control

passageway (85), water vapors contained in the first air stream are adsorbed on the
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el ement (82). The first air stream thus dehumz@ Jdrfhry 2007
in the second adsorptive elenent (82) flows into the
second upper flow passage (5%B8 [0210] On the other

hand, after the entrance into the second fl ow passage
(52), the second 5 air streamflows into the

adaorbeht Gff the Raona JAYGPttSEbmeht (8B STRO AL aﬂss%ahltnss dehumidified
elenent (82). During the flow through the auxiliary

1n@l?§§e%9§d‘@déogﬁﬁl)e ’elélﬁ]éﬁt ‘Pl'aq/s Htb tl'::‘ef sresgrgﬂ mgp\% J%%é;ike (55).

of adsorpti gener at resu

[ng@or ption by the adsor bent | n the humdity control
passageway (85). After having absorbed such heat of
adsor on,, the . second r stre ent e t he cen I
£ ow Ot e fend. 5556 hﬁﬁahaqfagg t6dbhs seofflovpassies 52? the second
.regeneration heat exchanger ( . At that tine, i

ai} gFaReHaws Bio Hisauxgiay aaﬁgése\wz( 6) ojthe S%ceeé ﬁéSOJPT#Ve element (32).
streamis heated as a result of heat exchange with

Duwrang a floa dwoughobg apxiliery passageniaia(86).she scoond pisstream [ahsorbs heat
the second adsorptive elenment (82) and the

ofr alyerptioat genaraheelads exehidin g€ watct 2Yapor adsompticodbig ehle iadsavbent in the
the auxiliary passageway (86) of the 15 first

hutldRy Rbhtvésl wissipewhy (85) fievehavitly dverbee Rhetehedt! ddvidsorption, the
passage (57). Thereafter, the second air streamenters

sebdifl fairrﬁeafﬂ Qﬁeﬁaﬁﬁag&tfaﬁjﬂow fﬂaﬁéﬁl?e W aH hthc.‘éﬁ"?)asses through the

opening of th outside first ter (63), into

re %%%{C?Jtlﬁ \Qgtr ?Jch%??ﬁaagg%tgtgzgt)et\l,n\éé q? él%fre'g?ﬁérﬁ%]? t %{]éhgnger (72),
SR et & Rl F e e oS, S g 58k
[Oz r streamand, as a result, 20 water vapors are

orbed fromthe adsorbent. In other words, the

adsorbent of the first adsorptive el enent (81) IS

r egerideatesend Fiiestigame rhe@taé&yS&@e@mmbadaomet ﬂement (82) and the

adsorbent are given to the second air stream and, as
regenesgiohtheat rechgegeo (@ )ais ingoderdinte the mixilifiyguhssageivay (86) of the

wat er vapors desorbed fromthe adsorbent flow,

firsogBbhrivevléherth81 5 Bg oy éff thesdenealnflow ipaksage (B7) | rBliereafter, the
upper flow passage (53). 25 [0212] After the entrance

sebdHdOait REeHB CARGs WRP BFst floWVpRRaSAEI),( BSWs, thitigh the opening of the
dehum dified first

outside first shutter (63), into the first lower flow passage (54), and is introduced into the
humidity control passageway (85) of the first adsorptive element (81). In the humidity
control passageway (85), the adsorbent is heated by the second air stream and, as a result,
water vapors are desorbed from the adsorbent. In other words, the adsorbent of the first
adsorptive element (81) is regenerated. The water vapors desorbed from the adsorbent
are given to the second air stream and, as a result, the second air stream is humidified.
The water vapors desorbed from the adsorbent flow, together with the second air stream,
into the first upper flow passage (53).

[0212]

After the entrance into the second upper flow passage (55), the dehumidified first
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right flow passage (65) via the second upper 6dfEnuary 2007
opening (25). Thereafter, the first air streamflows
into the air supply chamber @ﬁ&). After the entrance
into the air supply chanber (42), the first air stream
is supplied into the roomvia the air supply opening
aif stéeanbflowh entaitie wppeptivhf few b%}lﬁe {65) OBLBE s&dontl li?péﬁ gt opening
hand, after the entrance into the first upper

(28RS Sm&e;{fﬁs%) the (& aiSRFARONGKS irtd HRAM Ehip chdiﬁﬁért(bf) After the

upper left flow passage (67) via the first upper

enfBRY th(e %ﬁ) sallpégxh h%ﬁ)%ﬁ{?ﬂhﬁﬁ? ﬁ?si %}QH‘&% %ﬁ)ﬁ@&%ft& m’gsroom via

Into t arge c

entran e i nt.o ai,r disch anber (41), the
B i pp ity LI o e L SRARER G700 ours) de the
mvia the air discharge opening (16) by the air
[Oéf?achar ge fan (96). [0214] EFFECTS OF THE SECOND
EMBODI MENT As descri bed above, in accordance with t
secoren dienethemband, aBiercthe saangst inteetheditshupner flow p@zqge (53), the
is provided with the auxiliary passageway (86) through
seoiridoir strdamaflowgyintd hefuppérdeft flowspaasage 667 tviiarietfingg upper left opening
adsorptive el enent (81, 82) is regenerated, thereby
(38RKi Tigeredftep,ahs bdtbrd hip strean flove imd oy it dischaggcechanibef Q).  After
82) with the heating fluid flowi ng through the

thé etrhr B i¥toP e S0 8186har ¢S Blanfter t(hlg e BecOhd hRORRANA | ddtharged to
of the adsorptive el ement (81,

st
ok A BB AR T
[0 f] IS maintained at high tenperature, thereby naklng
possi ble 20 to i ncrease the anount of rel ease

S ARSI OB I

possible tq increase al so the anpun of adsQrption
the rexdespribrd ahoueqasaseordames ‘@F‘EFPérﬁ“‘FBilem@%‘mﬁ'Hs gaqhsadsorptive
nmoi sture in a first air stream thereby accorrpl i shi ng
elgmgnt d§briiddtis provitiediwish fher qusilingn passageyzyH(B6) thsough which a heating
Addi tionally, during adsorption of the adsorptive
fladl dlosvstat (tBA tinfe2the atikrerptits elepientvé81, 82eivamgenetied, 8Rjrelpyamaking it
be cooled by a cooling fluid (a second air strean
pok4ibMi t6 Gehtthe d@ddrpthe element (81, 82) with the heating fluid flowing through the

auxiliary passageway (86) at the time of regeneration of the adsorptive element (81, 82)
(heating/regeneration operating mode), as in the first embodiment. Consequently, the
adsorptive element (81, 82) is maintained at high temperature, thereby making it possible
to increase the amount of release moisture (the amount of regeneration) more than is
conventionally achieved.  Accordingly, it becomes possible to increase also the amount
of adsorption the next time the adsorptive element (81, 82) adsorbs moisture in a first air
stream, thereby accomplishing improvement in device performance.
[0215]

Additionally, during adsorption of the adsorptive element (81, 82), the adsorptive

element (81, 82) can be cooled by a cooling fluid (a second air stream) flowing through the
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(cool i ng/ adsorption operating node). This pregenighuary 2007
tenperature rise during adsorption, thereby making it
possi bl e to enhance the capag lity to adsorb

noi sture. [0216] 5 Furthernore, it is arranged such

that, when perform ng a batch running operation in

aukﬂﬁnh Uptsstgewag O(86) O{codBivg/adsofplionp bpsrateel mbdd). t NEhis prevents a
first adsorptive elenent (81) and the second

te@PSAfURE HYEd@HRTRRb8A) theRb ¢ AkipGt BSRMIPI &ihance the capability to

operating node is conducted in one of the adsorptive

ad J)x%'ﬁ%lh?x {81, 82) while simultaneously a
eati ng/regeneration operating node is conducted in

O%Qﬁ other of the adsorptive elements (81, 82). This
es it 10 possible to acconplish |nprovenent in both

adsor ve capability and_ regenerative .capability,, X
© her dDyhEEEagH TR MFDEmiien PETDERAS b Btpbcaiing operation

. performance. [0217] VARIATI ONAL EXAMPLES OF T

n Gredopmi deyEonireEfevicer(2Ramo vided) vth MrSEmraeféemnt (81) and the
first variational exanple is a hum dity control device

setrandi atigotphize shemeent (@A)f 4 gooladgladsorption hperhtimg tiotly icoomducted in one
devi ce of the second enbodi nent. The first

of\th¢ adsorpivel el@nan® (81, 82) whilé sidtudtahe®ilyl nhéduak/regepefationoperating
of air streans in the first operation and the flow of

m&dd isSEsRMBRd A {hBEtRAC 8N thed ﬁ@sfoﬁithfénelélhﬁntﬁ h@ngsg). |This makes it
the present variational exanple, the inside first

o§ Hltf:t , g&%pl?sﬁd nfl]!i}%vélﬁ&it $6HO @gs%et %fépza‘:ifﬁ%} ﬁ{c? regenerative

ace 20 open or osed st

ca%:ﬁ:n e@%feb&%g&%q{sﬁl %%{I‘IPPCR/%{:H%E{ dSQOtg.P(%éVn(% He%gn%%crei bed
gﬁ [0219] 25 Flgure 18(A) illustrates the flow of
[O2FH st r eans |nthef|rst operation. Figure 18(B)

illustrates the f air streans _in_the %econd

VAR PN MMB%% .QFS’¥ HE SEGQONBEMBODIMEN
FIRST VARIATIONAL EXAMPLE

A first variational example is a humidity control device having the same
configuration as the humidity control device of the second embodiment. The first
variational example is characterized in that the flow of air streams in the first operation and
the flow of air streams in the second operation are changed. In the present variational
example, the inside first shutter (61) and the inside second shutter (62) are placed in the
open or closed state.

[0218]

With reference to Figure 18, operation during the dehumidification operating

mode is briefly described below.
[0219]
Figure 18(A) illustrates the flow of air streams in the first operation. Figure

18(B) illustrates the flow of air streams in the second operation. In the first operation, a



10

15

20

25

26 January 2007 71 first air streamis dehumdified
when passing through the humdity control pas3@Janairy 2007
(85) of the first adsorptive_elenment (81). Thereafter,
the first air streamis suppfled into the room On
t he other hand, a second air stream absorbs heat of
adsorption of the first air stream when passing
firdt O Btgdant e dehbmiliifdYwRas pagingakrougR th® huibdty édiifol passageway
adsorptive 5 elenent (81). Thereafter, the second air
t i i ge i . . .
R e TR Bl R P T LA Shpplicd into

thegllg}ébqq 5190{1 O ofh\éph%rdag %Qco ld%\ﬁ’sstreaxl}{blbgox%g %gétf(ijfcatﬂ%%r}gtioﬁ of the first

he  second al'r stream passes throug
.auxiliary passagewa 86) of the second SOLptiye .
sir S g RSt gty e oSty R SRESRp PoSt Mel ft adsorpive
(82%. Thereafter, the part , of the_secong air stream
clemenh d81e Thezealisr, theeseserd i sirpangis digaied THie thep IGgSREFation heat
second air streamflows through the humdity contro
exgjusgerdédny Tism) thetflovhef the @@Q@ng aHgyeap iy dizided arp fo branch flows.
(82), and the second adsorptive elenment (82) is
More gpeneficailyda partt of thessesawloaidstogaer passesrthrongh ithesauxaliary passageway
streamis dehumdified in the second adsorptive
(86) AtBO kecoh Alisorplivt sbmentt (82) fund Kéatathe Ge@dindvalselptine Blement (82).
(81) is regenerated by a second air stream a part of

ThEREASE ARYhrEdf the Q@AM airtdtictin jbind tRAASESLthE Recuad it fiam. The
auxi |l irary passageway (86), joins 15 the rest of the

me %{aoguéoﬁ& fairS E&momet%rggetﬁe %ﬁﬁﬁ@migyy %%%t% fﬁagne%%ggssy of the

o the humdity cont passage

first, all. stre hum di f | u -

secoit b€ SR (451 R Ml Enf BofrlRR Ut (82) is rogencrated

2), is supplied_.intp the ro whi,l e on the other .

In i shcormisoneBlisnan 73 28 siess QuRied Sy it dPetll Aapptive cloment
adsorptive elenent (81, 82) b absorbin% noi sture .

(8D)napdphemthe Hrsy iaésﬂﬁ@r‘@e'dem@lt&ﬁl)slsdegqrﬁ@ §dobyrp spepnd air stream, a
[0220] In the exanples of Figures 12-17, both the o

pait of esetondsair stheattt, eftex sipassage thiough Hei agailiagepasaegeway (86), joins
shutter (62) are constantly placed in the closed

thesteatt & théJatdoké airhetieeme x dftel marged wdeond pizrsfreamiflogystihie the humidity
operation of Figure 18, the inside first shutter (61)

contfol PJadda@ewhy (85)  AQidSthestiret ir Sredint) QlchafiRlifiéd® 4 Fult of releasing
outside first shutter (63) is placed in the open

motdtleSo RO9d. i\%ﬁ&l&ﬁ&h%léﬁgﬁﬁu idd @0 {HeZ2bomSwRl6R the other

In the open state at the t he outside second

ha%#%ﬁée&%%on@l 6a1Ai') std gmph%ﬁ %g régg?%rgtg ftf?é:l %ﬂgﬁ)&f% %Ierri_%ﬁt &1! %Lﬂyt absorbing

¥
arrangernen

moisture therefrom, is discharged to outside the room.
(02201

In the examples of Figures 12-17, both the inside first shutter (61) and the inside
second shutter (62) are constantly placed in the closed state. Unlike these examples,
when performing the operation of Figure 18, the inside first shutter (61) is placed in the
open state at the same time the outside first shutter (63) is placed in the open state, and the
inside second shutter (62) is placed in the open state at the same time the outside second

shutter (64) is placed in the open state.  As a result of such arrangement, a part of an air
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the regeneration heat exchanger (72) passes t¥6 ga8llary 2007

the auxiliary passageway (86) of the adsorptive

el ement (81, 82) and then jof4és the rest of the air

stream Thereafter, the nmerged air streamflows into

the humdity control passageway (85). 5 [0221] During
stréaite aﬂéknitéjpids 1hesughRBE M gefbratiBl Beat exSRARBE () 'paSdet @dBUgh the

is humdified as a result of absorbing noisture from
: j I ; dhRan ] b
PR HSAERLLY B16 o PR ISORhye Bchond (17021 8, REERAL B kert of he
Tt ai " . . the . .
s el The b5 R forfRP AP T hih b e B et Bssageway
ssgi scharged to outside the 10 room [0222] In
( ddition, with reference to Figures 18(A) and 18(B),
the first and second air streans flow through the
(022 i dity control passageway (85) of each adsorptive
el ement (81, 82) in the same direction. | . .
Al t ePueing the Jumidtfioation pperatingamgdel assgeond #in streame isthunydified as a
and second 15 air streans flow through the humdity
resolt wif rab$orping sBgjstmesy fro@3he iadsopptpesilereerdi(BbAB2).onThemsthe second air
i ndi cated by broken line. [0223] In the first
strebd issdupplied irfx éenloem. dubn i@ sthereiad A4 fiest aifstichia releases moisture
adsorptive elenent (81, 82), a part of a second air
to fHe A8 pRV4 Slembht (8158H2S SPRA, the R {REmhsMisdhirged to outside the
contro 20 passageway (85) enters, as a heating
ran!EUi d, the auxiliary passageway (86). The second air
streamis a high-tenperature air stream which is used
[0 2 regenerate the adsorptive elenent (81, 82). The
ilt of the second air streamflows through the

o ) AR GAT LY S, S ol I DR B4 ens

second air streamflows through the hunmidity contro

trol
strepmasstioye Herpughathp hummidifeeantel passagemiay (BNt sachlsgmtive glement (81,
el ement (81, 82) fromundergoing a tenperature fall
82)jimrthe gamedieevsiont | ¢dternativekybly majytbelsersngasssugh st Biecfirstoand second
assure that a sufficient |evel of the anount of
airrsegane flatv thilough the humidity control passageway (85) in opposite directions, as

indicated by broken line.
[0223]

In the first variational example, during regeneration of the adsorptive element (81,
82), a part of a second air stream prior to its passage through the humidity control
passageway (85) enters, as a heating fluid, the auxiliary passageway (86). The second air
stream is a high-temperature air stream which is used to regenerate the adsorptive element
(81, 82). The part of the second air stream flows through the auxiliary passageway (86)
and heats the adsorptive element (81, 82) while simultaneously the rest of the second air
stream flows through the humidity control passageway (85), thereby preventing the
adsorptive element (81, 82) from undergoing a temperature fall during regeneration.

Hereby, it becomes possible to assure that a sufficient level of the amount of regeneration
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of adsorption is also prevented from decreasi2January 2007
[0224] Furthernore, also in _}:{1e present vari ational
exanple, it is arranged such’that, when performng a
bat ch running operation in the humdity control device
provided with 5 the first adsorptive elenent (81) and
is thiiatafedpnd thaisthe pinownst ofladsoeption(i8 d)so peevented from decreasing.
cool i ng/ adsorpti on operating node is conducted in one
[020#]t he adsorptive elenents (81, 82) while
simul taneously a heating/regeneration operating node
is c [ t fyar I %e&; egr%g
(81, PUsheme, ks, iR ]li%f)egggi ?"é‘ﬁ'ta%“%@f:‘%"%p?ﬂ is arfAEEEN Such that
LI t 0t . c AN ne. . - .
wheTBERUPRS o bfkt AhibeRSRAERR i Bue BRARNK cblefbvice provided with
i mprovepent. 10.in to devi ce perfaqrmgnce,. [ 0225
the\ ARPATRERIRLVE XRIPIEE! S St Forsri oorgtive, Sedisply (82).
vari ational exanple is an exanple of the hum di Ey
codlpigfadseTrien PREraine Rde eogdrct erfiibe gdsprptiv &lements (81, 82)
addition of a refrigerant circuit. 15 [0226] The,
while fsitgjeangously: arheating/fegensrafigndensratingtinodemispnpugted it ghe other of
the regenerati on heat exchanger (72), a first heat
thecadsbiptige elefied)s, (84, 82)c orithis emkeeit plossilgjerto @Febmplish improvement in
conpressor (71), and an expansi on val ve (not shown).
bothrudbdiptivedpabititpiid wpérrative chpabilety, thereby accomplishing improvement
refrigerant, the refrigerant 1s circulated, thereby to
in 1081 [48¥ibe ferfdthiahger ation cycle. 20 Additionally, the
refrigerant circuit is configured, such that its
[023R¢" ation selectively swtches between the operation
I'n"which the first heat exchanger (73) operates as an

VA e IS O e as A evaporator. [0227] 25

10 02 BESRCY R8s ToL ST los) FBhfoel RahGEHE S of e
hu%&igzrr};oggglt ge%icvga otf?[lrle ;elcgl\{\c’is erggcgdir%errl]texgitth teh)écarc]ﬁirg%grof taqgf?'iuggpant circuit.
[0226]

The refrigerant circuit is provided with, in addition to the regeneration heat
exchanger (72), a first heat exchanger (73), a second heat exchanger (74), a compressor
(71), and an expansion valve (not shown). In the refrigerant circuit charged with a
refrigerant, the refrigerant is circulated, thereby to perform a refrigeration cycle.
Additionally, the refrigerant circuit is configured, such that its operation selectively
switches between the operation in which the first heat exchanger (73) operates as an
evaporator and the operation in which the second heat exchanger (74) operates as an
evaporator.

[0227]

In the present variational example, the regeneration heat exchanger (72) is not a

heat exchanger through which heated water flows but a heat exchanger through which
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air flowing through the central flow passage Z&January 2007
heated by heat exchange with the refrigerant of the
refrigerant circuit. [0228] 14 addition, the
conpressor (71) is disposed in a space defined bet ween
the air 5 discharge chanber (41) and the air supply
refdfaniteflowd 2nd § @20} of i fewingothréupht the cehtraldfle® iRkgge (57) is
fan (96), the second heat exchanger (74) is disposed
hedt&i by'BeadbkchidhSEWRN AR ehfgERAN of thbkefriDefahi@rduite
umdlflcatlon operating node, the refrigerant is
Et” but ed through the second heat exchanger (74),
rein a process-air 10 strean1f|omﬁng in t he

dire h fan ) .
pei né Gt b SpBblsfr i DRt alﬁpg?éem R phE FERef deRiosp the air
fr| rant. Cci.rcui ot her hand, during
disghsssinihen A1) aad s BB BIPRGOHIAR: e second heat
exchanger (74) is stopped, in other word the second
[0R8ht exchanger (74) neither heats nor cools process
air. [0230] 15 In addition to the air supply fan
(95) In ndditibn rtet thneait discbargadan (P6)3)the seetindpbend exichanger (74) is
the air supply chanber (42). During the
disfededrin dhé aic alischarge phambérn@l)rodPuring) ther mmidifeation opérsting mode,
di stributed through the first heat exchanger (73),

theWbfigRtdht &Ndistribuet tRRTEH thelScdndadrhbeekchidg@M(T, Wherkin€a process-air
direction of the air supply fan (95) is cool ed by

strééﬁ&e ﬂrg\gﬁétlhefﬁé 8iedtifA of (RS RRI Y thi (96)8s EIdd BEbARE Slﬂ{] ected to

igerant circuit. On the ot her "hand, during t

hea%%nggg# gr\{'ltﬁ;% '1%51%? ort %‘f ttc'ﬁ%uf ol ?jnh@l@%:ther hand, during

exc ppe er mords Irst

h t _exch er er nor .cool s
il oR e ik el osr?ao'ef%ﬁ?aaﬁ‘%mase 785 45pp4, in other
ring the dehu d|f|c tlon ratln node, outS|de
WO&?’ fhe seggnd dee 51 74 geites hEat gmm‘iﬂsa Fhe
out door side sucti on openi ng (15) 25 is dehum dified
[023Q] t he adsorptive elenent (81, 82) when flowing in the
casing (10) as illustrated in Figures 14 and 15. Then,
t he In additien to tht merasupplyt fan €9F)hthedimst kaap pkohavgex(Ba) is dlsposed in

the air supply chamber (42). During the dehumidification operating mode, the refrigerant
is distributed through the first heat exchanger (73), wherein an air stream to be treated
flowing in the direction of the air supply fan (95) is cooled by being subjected heat
exchange with the refrigerant of the refrigerant circuit. On the other hand, during the
humidification operating mode, the first heat exchanger (73) is stopped, in other words the
first heat exchanger (73) neither heats nor cools air to be treated.
[0231)

In the second variational example, during the dehumidification operating mode,
outside air (OA) introduced into the casing (10) via the outdoor side suction opening (15)
is dehumidified in the adsorptive element (81, 82) when flowing in the casing (10) as

illustrated in Figures 14 and 15. Then, the first air stream enters the air supply chamber
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26 January 2007 75 (42). After the entrance into the
air supply chanber (42), the first air streanRbBslanuary 2007
cooled as a result of heat échange with the
refrigerant in the first heatY¥exchanger (73).
Thereafter, the first air streamis supplied into the
roomvia the air supply opening (14) by the air

(42)uppAfterfthe eifitddice ifto AP pupPly ¢hambet (M), theafidst aircstreamiis cooled as
(RA) introduced into the casing (10) via the indoor

a resudicofSheat exphanRenitii the(réBjgef@0 BNAE dir& hehthexchafper (13).V e Thereafter,
el emrent (81, 82) when flowing in the casing (10) as

the Kk Sl af@h isNsupbBEd @ftio Me adthh VB thEhgp suﬂp'l‘)i fo?gfriﬂ’%‘ ﬁleéﬂi By the air

streamenters the air discharge chanber
raP@Ry i nto the air discharge chanmber (41), the
Su@@gondeg?r 10 stream passes through the second heat
[Ofﬁghanger (74), and is discharged to outside the room
Via the air discharge opening (16) by the air

di scharge fan .(96). At .t tinmg, the econd t . .
exchSGBE Y, DB pb AR ireeed Yo TECGRaEITD via the indoor
.streamis neither heated nor cool ed. [OZSS% 15 1n . .
sidgryrtiomppening (13) regsacraterihe adsemptive glegisat €l A2 Yhereflowing in the
outdoor air (OA) introduced into the casing (10) via ]
caging (I tag dldistraied an Figir¢sokt andekd. ngTiensthejsscandraitistreamgeriters the air
the adsorptive elenment (81, 82) when flowing in the
dischaigagh4riildr. aAfidr thesémtmhedininthBiagndissharké chanbler#1), the second air
Then, the second air streamenters the air supply
strédia Hasdes (tHdhigh Ahd ©cohd theatediichadp@e (74)) and hie dBthiargeddl yutside the
chanber (42), the second air stream passes through the

rodth 84 t120aiP BRENBIE BFIHRY (16) BY th& Bl diis)%hé)gé’ Bar @%). NAQ thdiQime, the

roomvia the ait supply opehing (14) by the air

| ; i
st £ Aat 070! QR0 E 4 Qo 80 kAT BMer bt
C°§f§e suction opening (13) is dehumdified in the

§ orptive elenent (81, 82) when flowng 25 in the
ing (10) as indicated in Figures 16 and 17, and
[Oﬁﬁﬁn flows into the air discharge chanber (41). After

the entrance into the air discharge chanber (41), the |
fir sin gpdditign; edyping the humidification “operating mode, outdoor air (OA)

introduced into the casing (10) via the outdoor side suction opening (15) is humidified in
the adsorptive element (81, 82) when flowing in the casing (10) as illustrated in Figures 16
and 17. Then, the second air stream enters the air supply chamber (42). After the
entrance into the air supply chamber (42), the second air stream passes through the first
heat exchanger (73), and is supplied into the room via the air supply opening (14) by the
air supply fan (95).
[0234]

On the other hand, room air (RA) introduced into the casing (10) via the indoor
side suction opening (13) is dehumidified in the adsorptive element (81, 82) when flowing
in the casing (10) as indicated in Figures 16 and 17, and then flows into the air discharge

chamber (41).  After the entrance into the air discharge chamber (41), the first air stream
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exchange with the refrigerant in the second h28tJanuary 2007
exchanger (74). Then, the f'z st air streamis
di scharged to outside the robmvia the air discharge
opening (16) by the air discharge fan (96). [0235] 5
Al'so in the second variational exanple, during

is cajehasr ateswdhoDlieat Bechanigowith theaefrigemnent thé 8dcond Agat ektiganger (74).
adsorptive elenent (81, 82) is heated by a heating

Thih,uihe lrbt. #r stréans &Cdibchargidrto Sutsiddthe frbe vig thehdip digbhdre opening
auxi | iary passageway (86). Consequently, the

(16508 hiriesch @@{(26181, 82) is mmintained at high
tenperature, thereby nmaking it possible to increase

[Oﬁgg anmount of rel ease noisture (the anmount of
regeneration) nore than is conventionally 10 achi eved.

rouiset doe, oo SATERRP R Ao, Wb S RRRNRD R b Sasorptive

el e t (81, 82) adsoybs L Ssgure._in first. air .. .

elegient Gy Sé}a éhf{ ?féom&ge P@@eﬁg&rloéﬂdﬁ Esat?‘gb%ﬁ Eﬂﬂf’@od“ld (i.e., a second
_[02363 In addition, it may be arranged such that, at )

airysfygam) fewaie theqiehdhappdhary passagewans(88)s of prscqucriive theradsorptive
(81, 82), all of a second air stream of high

elenznp €813183) & mentainnglent dught femperabifre.t therchyl swkpig i possible to increase
el enent (81, 82) flows, as a heating fluid, through

thd frmomtxiflrekenge mpnasea ftheanouB6f regeddrstidnl) enare Slanpisi coaventionally
el ement (81, 82), and flows through the humdity

ackigndd. Ol ApRI&iagsY R bedcorids podsibleNo itecas€ 8106 thetimiiit 6EAdsorption the
of Figure 13. Alternatively, it may be arranged such

nek@he dhP ﬁﬁéorﬂfveaelﬁrg&ﬁr(ﬂl,aﬁi) RisbBRMALLRY int £ fikdt Siir stream, and the

passage through t 20 hum'dity control passageway

de{,@ééelffé,%c% %anﬂ ggting fluid, through the auxiliary

pasSageway eats the adsorptive el enent (81,
[Oﬁ%ﬁ’ joins the rest of the second air stream and
ws through the humdity control passageway (85), as
in the first variational xanpl e of Figure 18. These
ar r aby SAEIOR, Hsuay et pranget Sughydhatoat e Em@n%fﬁfege@?f?ﬂon of the
82) is prevented fromundergoing a tenperature fall )
adgnipiiyRpelpmgrtr(81a82) ol ofgmsrcondair atreant of h}gg temperafuresipp Fegeneration
of the anount of regeneration is maintained. [0237]
of the adsorptive element (81, 82) flows, as a heating fluid, through the auxiliary

passageway (86),_heats the adsorptive element (81, 82), and flows through the humidity
control passageway (85), as in the second embodiment of Figure 13. Alternatively, it
may be arranged such that a part of a second air stream prior to its passage through the
humidity control passageway (85) flows, as a heating fluid, through the auxiliary
passageway (86), heats the adsorptive element (81, 82), joins the rest of the second air
stream, and flows through the humidity control passageway (85), as in the first variational
example of Figure 18. These arrangements assure that the adsorptive element (81, 82) is
prevented from undergoing a temperature fall during regeneration, and that a sufficient
level of the amount of regeneration is maintained.

[0237]




10

15

20

25

26 January 2007 77 TH RD EMBODI MENT OF THE PRESENT

I NVENTI ON  CONFI GURATI ON OF HUM DI TY CONTROL PE&Vafiary 2007

Wth reference to Figure 20,_there is shown a hunmidity

control device (3) accordin67to a third enbodi nent of

the present invention. The humdity control device 5

(3) is provided with a sonewhat flat, rectangul ar
THIRCEEMBGIPINENTDR PEE RRESENT (NOENTION out door si de

suction opening (115) through which outside air is

CONFIURATIGN GF HUMIPRTY COREROIGDEVIAE t hrough whi ch
air is blown out into the room an indoor side suction

openiig réftlale tOTH 1N %é% QOGN 4 Suffid c:bﬂtrcl)lgﬁgvice 3

[
an air discharge opé&ning ( t hrough IchH air
| own .oyt t t S the I 8] ' :
s P 485 ol B8Rty of T, bty T nEARMD, derot device
adsor pt.i ve .el enent 8 and a .second adsorptiv .
GFaneRied S5 & oY it SUR e AT SR st sring (100). an
(81, . 82) of the_ present enbodinent are each ) i
outdepr piga seetiamopamingsdid) tagughnwhichpuitsides giF 43 Arawn in, an air supply
el ements (81, 82) in each of the first and second )
opening (i 14 tireugir which afriigblowa qus ko thegoew, apindypor sige suction opening
addition, the casing (100) further contains therein a
(1133 ghraphtwitich hemh aixshdmgarin, ¢Ppn axr dischargeaopaniniga(hi6) through
heat exchanger (78), and a second auxiliary heat

wigdCdaRoAswh 689 to oufsidesie bt exchangers (72, 78, 79)
are disposed in arefrigerant circuit (described

[Oiﬁt]er) and are configured so as to allow refrigerant
to flow therethrough. [0239] 20 Referring still to

Fi gur | | Sfiirglgarﬂ fibe element
( 111)/\%is§8\w56€|1: oenég%%é;&fg 'I%%Q?drogr?ta Ertoag}gﬁgél}gg,a an aﬁl% © elemen
j.ndqor_si anel 12). .S, POSI.t .oned. on t he

U Y iR aRGve RTRhLIRL P oThe BR ARy e fasoBARE Tdenes @1
adj,acent to the |eft eri phery of the outdoor sid .

82} gh e present empodiment a6 SaHLrORGEURE I 1Be sAS Ay S agsorptive
adj acent to the ri gi_'rét peri phery of the outdoor side )

elemenits (81482))in epple ofifhe frghpnd sesprchembodiments prg configussd (sge Figure
adj acent to the left periphery of the indoor side

2).palrehddifidn,)the Theng GO furtkr dontainst thenginop eggeneralian dyatjexchanger
fornmed adjacent to the right periphery of the indoor

(7B defirst auxiliary heat exchanger (78), and a second auxiliary heat exchanger (79).

These heat exchangers (72, 78, 79) are disposed in a refrigerant circuit (described later)

and are configured so as to allow refrigerant to flow therethrough.

[0239]

Referring still to Figure 21, in the casing (100), an outdoor side panel (111) is
positioned on the frontmost side, and an indoor side panel (112) is positioned on the
backmost side. The outdoor side suction opening (115) is formed adjacent to the left
periphery of the outdoor side panel (111). The air discharge opening (116) is formed
adjacent to the right periphery of the outdoor side panel (111). The air supply opening
(114) is formed adjacent to the left periphery of the indoor side panel (112).  The indoor

side suction opening (113) is formed adjacent to the right periphery of the indoor side
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sequentially fromthe front to the back side, 28iJaRudry 2007
the casing (100) are a first gartltlon plate (120), a
second partition plate (130)78a third partition plate
(140), and 5 a fourth partition plate (150). The
interior space of the casing (100) is partitioned, by
patidl€p2)partition plates (120, 130, 140, 150), in
front-to-rear direction. [0241] The space defined
[0 ween the outdoor side panel (111) and the first
paftition plate (120) is divided into an outdoor side

(OShiRRge sucfu%%?lalﬁﬁﬁl @ HhHPR me bk Jé{e}“%thirg%esc‘sﬁﬁg (100) are

(162 outdoor “si e upper space
i nt o nicati n Wit pace t hr.ou
a frfora gt plaf TRt GRond maticRafite P ot i étmeplate%‘“)) and
ower spac 162). i s _brought into |UId co ni cat
a ‘lﬂHﬂh Péﬂltg’&tlﬂét(&r(1§{’9a eTlieh : SPRE u%&&?‘ngm 18 Pamtloned by
suction o enin 115Lﬂbﬁwranged adj acent to the right
thqﬁeparpneny abgs ({1BQ 130¢ B 15@);, tefronippaear sliygelion 161) is an
air discharge fan (96). 15 [0242] The space defined
[02dfween the first partition plate (120) and the second
partition plate (130) is sequentially divided from

the Mhttsphce HdéTinedi tgwedn the dubdadr aidechinep €1lphad ahe first partition
space (171), a left side central space (172), a right

platé GE206 89 HIvAdcdSRAS 8n OMG3dr sidd tpPer' dpaéd gIﬁB laidd @h Dutdoor side lower
space (174). 20 [0243] Formed in the first partition

sp«’&!e?@@ﬂ 1289 aﬁt?ggrz 139 lﬂﬁp % cd ?ﬁﬁzng bfo]dﬁﬂrt) inté fluff Eommumcatlon

openlng t ope ing (123), a

wi azrgs)utd stp g&? g‘ﬂ' 234% %séc%ar% po?;%ﬁng)g e(fl L’ﬁgc h pﬁl? oor side lower
RSN A W T RN (M
siq%ggqt;c;negpe%ingz(sllg)e. pzk?r%?g%dl arcllj ;021% tg tl?en nglit p%lngls{gr?( osfttl?et outdoor side
upper space (161) is an air discharge fan (96).

[0242]

The space defined between the first partition plate (120) and the second partition
plate (130) is sequentially divided from the left to the right side into a left peripheral space
(171), a left side central space (172), a right side central space (173), and a right peripheral
space (174).

[0243]

Formed in the first partition plate (120) are a right side opening (121), a left side
opening (122), an upper right opening (123), a lower right opening (124), an upper left
opening (125), and a lower left opening (126). Each of these openings (121-126) is

provided with a respective opening/closing shutter and is configured such that it can freely

be placed in the open or closed state.

[0244]
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26 January 2007 79 The upper left opening (125)

allows fluid communication between the outdoops Jahdary 2007
upper space (161) and the left side central space

(172). The upper right openi A8 (123) allows fl uid

communi cation between the outdoor side upper space

(161) and the right side central space (173). The

| ef t ThidppeP®M Bening’ )25p allows fiuidlcOmBRTBANbIE Bkivien The outdoor
bet ween the outdoor side | ower space (162) and the

sideelfii eP%%S&cBWQEPﬂ aP A Cleft kide cenffdf spdcVi®Y2)! eftheORPRE PEht opening
(120) a D

| ows fluid communi cati on between the outdoor

‘1?32?313"“%?@‘5‘)@%“?%’?‘) bdtlfe gﬁe%ﬁ%“?i%ﬁ}‘ﬁ%ﬁﬂ%%g (161) and the
ﬂg@% S8 © E@%"S%%%%ﬁ?ﬁ@r s, gt flﬁgﬁﬁé gﬁl%é gﬁ'e‘é(g i Emmunication
bebtrem e duidsh S inmi todte GhRat et sl pdinbershapacs,dan.  The

(162) and the riﬂht eri pheral space (174). [0245]
lowendeitiopening o126 @llows inid copvapticabion betyesn thy eptdoqr s8ig)lower space
are a right side opening (131), a left side opening
(16231, tha hefl pide rcentrg pacep@TZhg ThBwer aighb wpening (124) allows fluid
opening (134), an wupper left opening (135), and a
colmpvwicatieh betyeen itiegoutdadn side Towersppey (162Y dndathe Aighigside central space
(135), 15 the lower |eft opening (136), the upper

(17329 htTHRPestNGdd d5ching A1) tahewh TR chineHiinicafiém bBBveen the outdoor
(134) are each provided with a respective

SEUABRLRGEL O AU LR pdiiciapopliayr ed such _ that

It can'fre ace t he "open or cl osed state.
[O% 46] Di sposed between the second partition plate
0) and the third partition plate 20 (140) are the

first.adsorptive .elenent (81)..an econd. . .
s o LikEE SR hesspondpgitii GhRlaleldpBEE R Siebt ide pesping 131)
82) .are arranged such that they lie |aterally side.b
2 eftsideppoping, ). 4T URReS gkt aperiing {1%8) G s hebi megmind (134), an
Mre specifically, the first adsorptive element (81),
upper lgBsipeningdd3Foandhe lowerHett\openiag 630 he Thengpenighipeniag (135),
second adsorptive elenment (82) is positioned to the _
thd Efwer 1266 opaddg (13 ethei upper splt opeagd(133)s angtheslwer right opening
el ements (81, 82) are arranged in such orientation
(134) are each provided with a respective opening/closing shutter and is configured such
that it can freely be placed in the open or closed state.
[0246]
Disposed between the second partition plate (130) and the third partition plate
(140) are the first adsorptive element (81) and the second adsorptive element (82). The
adsorptive elements (81, 82) are arranged such that they lie laterally side by side at a
specific distance apart from each other. More specifically, the first adsorptive element
(81) is positioned to the right while on the other hand the second adsorptive element (82) is
positioned to the left.
[0247]

The first and second adsorptive elements (81, 82) are arranged in such orientation
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26 January 2007 80 that the direction in which the
flat plate nmenbers (83) and the corrugated.pl 26danuary 2007
nmenbers (84) are stacked ong upon the other (the
direction extending fromthe ®ront to the back si de)
agrees with the longitudinal direction of the casing
(100), and that the direction in which the flat and

that dier digatied iplvdtieh thenfixt (pat¢ BRmbidk) (83) ahd)éhef dorigated plate members
adsorptive elenent (81) are 5 stacked together is in

(8D akastheled \Wnt Rpéithe dithice ¢the Aifedtibneicdbidg Forh kit fréido the back side)
corrugated plate nenmbers (83, 84) of the second

t
agl"égf %ﬂgrtl&% :l’%r%lltggi‘glﬁi cgg%gi%)g ?F&§%@g@q 06)o Qﬁ& Iﬂ?a"t the d1rect10n in which

oS ATEN AR08 B o o O o
L Tl @a@%aﬁ%&?{mslpéﬁﬁagﬁ%ﬁeL%ﬁcQﬁ%ated

with the top and 10 botton1 | at es the asi ng
menhehe By f4); ohntret ARFoBdCRY H?PVFrS Bho(8 hr%racééw'aqd)e together.

substantially in parallel with the outdoor and i ndoor
Fughermope reths acfspmlve Element (&s §2)is aranged in purhugientaion that: the right
first auxiliary heat exchanger (78) is disposed on the
and tefesids suifanee aod subktanfiallysin paadled mpthi the seleqplates of the)casing (100),
The second auxiliary heat exchanger (79) is disposed
respictiveby; tAd u%x@cwedndsldﬁfeﬂ@ﬁ‘rfﬁes tahe st eandlnds papllélveith the top and
el enent (82 The first auxiliary heat exchanger (78)
boﬁ@rﬁ p1ies o€ Wgasﬂi%(ﬂﬂbﬁrr}ésﬂéﬁmelﬁxﬁﬂatﬁl PacK 49d e eﬁd Burfaces are

d tube heat exchangers of the so-called cross

suﬁs‘t’;ﬂl%’allg ﬂp%ﬁﬁl e(% GAH the Uﬁﬁgoﬁéf@hn&mtsufe ha¥els Bf1 gf ell'”tregﬂl:ﬂvely

as a c cooling a first alr stre
é%% an auxiliary heater for heating a second air
ﬂeanl [0249] 20 Each adsorptive el enent (81, 82)

2?3;%?6%@& Sl A e

ens. |In other vvords side _surface that opens t
adycRi e, PR Blpasdhg é@\%?}ld(%)h% hepteexchanger 465 &Wéed on the
el ement (81) and one side surface that opens to the
loveendurfage 9f fessseerelvadsorptisy clemenh 82 c dig flstsawxpiary beat exchanger

el emrent (82) are situated face to face wth each
(78)tdnerthe 2&cohd 2bLiliafkhkeeas pachangke f(79)eare Hint andeinb¢ heat szclomgers of the
partition plate (130) and the third partition
so-called cross fin type, and are configured such that they serve not only as a cooler for
cooling a first air stream but also as an auxiliary heater for heating a second air stream.
[0249]

Each adsorptive element (81, 82) positioned within the casing (100) has right and
left side surfaces at which the auxiliary passageway (86) opens. In other words, one side
surface that opens to the auxiliary passageway (86) in the first adsorptive element (81) and
one side surface that opens to the auxiliary passageway (86) in the second adsorptive
element (82) are situated face to face with each other.

[0250]

The space defined between the second partition plate (130) and the third partition
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right side flow passage (181), a left side flg®January 2007
passage (182), an wupper right flow passage (183), a

| ower right flow passage (188§, an upper left flow
passage (185), a lower left flow passage (186), and a
central flow passage (187). [0251] 5 The right side

pldtd QWopRsEded (S YghSsilonew gaﬁsﬁgé (181}, a6t sﬁb dleuoﬁaséetge (182), an
first adsorptive elenent and is in flui

upfﬁgﬁgiﬂr g%'ﬁd@sé@et{isgﬁea erﬁﬁftyﬂmﬁéﬁgﬁqmi 8@1 l.ﬂ{ger left flow

adsor pti ve el enent ot her

s 58 RS0l b Yt U8,

[0'53 fluid conmuni cation with the auxi liary passagevvay
j( (]5) of the second adsorptive elenment (82). 10 [0252]

Theu ht fl ow pa sa 183 forrre on the )
uppe;T kbt %3 hﬂ% pepsage (1 gb‘oé’ *f@%ﬁé@htl sfishegh%t adsorptive
is in fluid communication with the hum dity control
clement (avwag iy B5uidcompunidation walidhe petiliaryqiagseanvay (3p) of the first
The lower right flow passage (184) is fornmed on the
ad$oppiive demdentd81) heOn thesatherdend,ghé lef sidecfiew pags8ge (182pisifermed on
exact, on the lower 15 side of the first auxiliary
thdlefitsidxehhs gedon( Adigrpavidelement(82) andlisdn fhathcaaimunitation with the
with the humdity control passageway (85) of the
auiiﬂibﬁpa@ﬁa?@fvﬂg (863 o@t}e@mnd(a%aarpuwaeﬁtemzi eft flow
passage (18 formed on the upper side of the
[0 ond adsorpti ve element (82) and is in fluid
co nication with the humdity control passagevvay

|(2f5 % e F: Ouwfigrai{e i@dzylg%%géeoﬁfs\éf cfgllﬁ]&i{ ng Stﬁ \Mg}g‘e 31618 the first
ad{R Yoo AT g bfsa%?pt ' So il phrickidp Rl tﬁ&?ﬁfyha& control

(79)) nd|S|n | uid communi cation with the hu

PagsaRRY S (85ba%t§1s dissiagdsqrptye glementd8Lhc ohie lawsprght t{'}@ passage (184)
el emrent (82). [0253] The central flow passage (187) is

is fopmed onishe Weveat sideeoffthe £irst adsasptises slementdfibhnfto bg exactoen the lower
and the second adsorptive elenent (82) and is in fluid

sidecsfinthei firatt Ewdiliavytleat bechangér| (78))yandpisinafjadeopmid@lication with the
each of the adsorptive elenents (81, 82). The central

hufidity BafEAGRssageway (85) of the first adsorptive element (81). The upper left

flow passage (185) is formed on the upper side of the second adsorptive element (82) and
is in fluid communication with the humidity control passageway (85) of the second
adsorptive element (82). The lower left flow passage (186) is formed on the lower side
of the second adsorptive element (82) (to be exact, on the lower side of the second
auxiliary heat exchanger (79)) and is in fluid communication with the humidity control
passageway (85) of the second adsorptive element (82).
[0253]

The central flow passage (187) is formed between the first adsorptive element (81)
and the second adsorptive element (82) and is in fluid communication with the auxiliary

passageway (86) of each of the adsorptive elements (81, 82). The central flow passage
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26 January 2007 82 (187) has a fl ow passage cross
section shaped |ike an octagon as appeared i n2giJanugry 2007
20. [0254] The left side opening (132) of the secon
partition plate (130) allows82luid conmunication
between the left peripheral space (171) and the |eft
side flow passage (182). 5 The right side opening
(187 3133 a Aolvop sdde wirdhs Gestivd RhgRUI1IXE aRRLBEM ad 4elired M Figure 20.
peri pheral space (174) and the right side flow passage
[045k§1) . The upper left opening (135) allows fluid
cofmruni cati on between the left side central space

| over Part e Rihe (Tb) bf Mt ARHRIANE Blaue KPR atlows i
coP gt bopiegt 8 %8@%'%%&?506?(&25%&3@%@?% ¥ passage 132).

openi ng. (133) allows fluid conmunicatjo etween the .

Theigght sideyepgiaeg (B3D AYqwe fijl&gsv)owwaﬁlﬁe e 'egqsélﬁ peripheral
fl ow passage (183). The lower right opening (134)

spage| (b 4nduthe righb side dlovapassasedd Ble e nThehepper gqﬁomnm (135) allows
central space (173) and the lower right flow passage

flu{dl 8dnmunG266H betvteeltbe rlefy srter cenirah sfresea t(1 EXcirah ther ufpep )left flow
is a fmand tube heat exchanger of the so- called

passa@s $189)n  tThpdowedldfisopitfg (JB6pdlisws fluidadminfication between the
regenerati on heat exchanger (72) heats a stream of

lefRisidel ¢c@Wal SpdcBr @B atd eheC RIWer abft FARWPRSSSAYE8E) 18 TDhe upper right
The regeneration heat exchanger (72) is disposed in

°P§‘ﬂ§g Qf’% aflows il e‘lﬂﬁ‘z’?ﬂﬁi‘?}ﬁﬁﬁ%“é’ﬁéﬁ B 16k 3% el Bfacc (173) and
' ' 8 0 .
the, Bl FEDE Rl feasfoef B Lhe ek etk ordREEIf1 g atlows fuid

side.in lateral direction. Additi [ly,, the .
copagitePan Desten e stk ik endl pgeei Q7 ool sut e right flow passage
substantially upright position, such that the central
Dow passage (187) is separated into right and left.
[ 0256] Di sposed between the first adsorptive el enent
[03%¥1) and the regeneration heat 25 exchanger (72) is a
right side partition plate (191) as a partition
bet w&aa ré¢deneratigh hesti exehanger {7120 1is offintdnd tnbgbewt reathanger of the so-
heat exchanger (72) in the central flow passage (187)

caléidcrb&efin type and is configured such that the regeneration heat exchanger (72) heats

a stream of air flowing through the central flow passage (187). The regeneration heat
exchanger (72) is disposed in the central flow passage (187). Stated another way, the
regeneration heat exchanger (72) lies between the first adsorptive element (81) and the
second adsorptive element (82) which are arranged side by side in lateral direction.
Additionally, the regeneration heat exchanger (72) is disposed in a substantially upright
position, such that the central flow passage (187) is separated into right and left.
[0256]

Disposed between the first adsorptive element (81) and the regeneration heat
exchanger (72) is a right side partition plate (191) as a partition between the right side

portion of the regeneration heat exchanger (72) in the central flow passage (187) and the
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26 January 2007 83 upper right flow passage (183). On
the other hand, disposed between the second 26 January 2007
adsorptive el enent (82) and the regeneration heat
exchanger (72) is a left sidBpartition plate (192)

as a partition between the |left side portion of the
regenerati on heat exchanger (72) in the central flow

safieflowSpa (1933, upRethe Bitfer fHafly BRpSRACHWEE thd d
umi[égzsgﬁ A6I ol\%grsﬁréldght ?sh%ter (191{%) is g?gw ded whi ct seeon

adsglﬁgféé e]qém&{tc(ﬁf)s aid E’Hedre%&gé?%ﬁhcﬁcta eﬂchaﬁgcf ‘ggﬁ'ﬁlst eefl 5@Bpartition

ow passage 181 the | ower

plag%aﬁggp %s % %mn'%eggee s e“ﬁdglg% E’n’u oﬁ(r:oatl't(tﬂeg 4e)g6ﬁ%at%noﬂéa? %Qchanger
CF é'sgt?@f 82@79] s SR IPATAPY Pt QP e

140) is confi gured in the sane way that the second
[Ozéa}tltlon plate (130) is configured. Formed in the

third partition plate (140) are a right side opening

(14 11)\ lower reghtt skttt (133 14 prgvided wﬁlchameg@geq—loqep &nid communication

opening (143), and a lower right opening (144), an

betuppethd eifht spfe flomgpéstdde) (18a) eind: theo Wawer | regfhit ﬂmepassgge (184). A
(146). The 15 upper left opening (145), the lower |eft

loveR a8t REuttek4994) isRowpRE Whichddpend peBloses {ldidonanthicdtiod between
| ower right opening (144) are each provided with a

the"1Ef Ei%‘étﬂo\é@pééﬁ’éagé'(Tﬁ)%@%é"lgw%méﬁ’ttffdw paRske @86pnfi gured

such that 1t can freely be placed in the open or
[0%3% sed state. [0259] The space defined between the
rd partition plate (140) and the fourth partition

20 plate .(150 ntlall fr f
t o tquE ?’I"é‘ﬁﬂ’a{l’lt'&g P f’tﬁtdggy e‘fxf ne?ﬁgl Sag{sypgvgg thff'the second
a left side ceptr ace a.ri [ .
H{l rp;ﬂte 30 s («'&1#9 s dﬁ%fnwﬁglﬂt hé é@ﬁd? pevEtion 3‘%&@@% are a right
(179) [0260] The | eft side opening (142) allows, fl w(ij
side opruinE d241)on lefsidscmening (143); a&,.uaaerfmmopganga&@égén a lower
(182) and the left peripheral space (176). The rig
rightl ofenip (liddY 4nlviper d¢ft opening K145, W@d@ﬁcﬂpeb@gv@éﬂ The
the right side flow passage (181) and the right
uppriefolopemihg (145), the lower left opening (146), the upper right opening (143) and
the lower right opening (144) are each provided with a respective opening/closing shutter
and is configured such that it can freely be placed in the open or closed state.
[0259]

The space defined between the third partition plate (140) and the fourth partition
plate (150) is divided, sequentially from the left to the right side, into a left peripheral
space (176), a left side central space (177), a right side central space (178), and a right
peripheral space (179).

[0260]
The left side opening (142) allows fluid communication between the left side flow

passage (182) and the left peripheral space (176). The right side opening (141) allows

fluid communication between the right side flow passage (181) and the right peripheral
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26 January 2007 84 space (179). The upper |eft

opening (145) allows fluid conmunication betwggnahbary 2007
upper left flow passage (18\% and the left side

central space (177). The | owe# left opening (146)

allows fluid communi cati on between the |lower left flow
passage (186) and the left side central space (177).

spadee(1Tpper Thé ippero REN bkchidgl 4895) adllowasTlhidUédnunication between the
comuni cation between the upper right flow passage

upf»ér8fext AW i)&@age' @195y Sindethe QPR e %Bﬁﬁﬂ’ sphde’ B077) ThThe lower left

ower right opening (144) allows fluid Conmuni cati on

op@ﬁh%'?m) NEws B co ﬁhﬁﬁka%%%&@?ﬁ@%??&%éh ﬁdwgtttﬁge (186) and

centra space

i ﬁ”%@sﬁ%@fﬁﬁtﬂsﬁa@% o2k "ahobne e b g o

o 5 R ARl e e B

fl uid conmuni cat i on with an |ndoor space through t he
8y dihsployven sight apering £344) mlewss g cogmunicatina betyeanethe lower

(167) is in fluid comunication with the indoor space
righhflowglassape (1840 end theiright side téntral sprea(1¥®).(113) . The

air supply fan (95) is disposed to the left periphery
[0261]t he i ndoor side upper space (166). 15 [0262] The

fourth partition plate (150) is configured in the sane

vay tiatsphdiedéfidedtbetPédnt ihki BRrtI lpaftRion 1pdtkk (180) and the indoor side
conflgured Formed in the fourth partltlon pl ate (150)

paf?é]gl )id Sf'\‘fﬁdedsihtg%nq Qidle Ql%gér)sita@a (166} amdl iiilem@&ﬁ@icﬁgower space

an upper ri ght open| , a |lower right

(1?72enl e% %@stde B&ps%géej I%E 15919 ?l %)n&ﬁag%atloﬂ%ﬂ?an indoor space

wer openl ch O ese openi ngs

1- 156, rovi ded res ecti
ey i Al 58 g Shme Ghbinq Tt SRR i lower smese (46 s in i
it can freely be placed in the open or,  closed state
comguRgation éwtheth? lrgt%aesnaﬁ%ﬂtr onghthe mdoay sidg suchipy ppening (113).  The
communi cati on between the left peripheral space (176)
airgpplytfan (3 dodispasedta hadeft resmbery(of gl indqursidedipper spare (166).

opening 25 (156) allows fluid comuni cation between
(02624 | eft side central space (177) and the indoor side

| ower space (167). The |l ower right opening (154)

al | ogeffouitd pa@tien pldd (I80) is configured in the same way that the first
partition plate (120) is configured. Formed in the fourth partition plate (150) are a right
side opening (151), a left side opening (152), an upper right opening (153), a lower right
opening (154), an upper left opening (155), and a lower left opening (156). Each of these
openings (151-156) is provided with a respective opening/closing shutter and is configured
such that it can freely be placed in the open or closed state.
[0263]

The left side opening (152) allows fluid communication between the left

peripheral space (176) and the indoor side lower space (167). The lower left opening

(156) allows fluid communication between the left side central space (177) and the indoor

side lower space (167). The lower right opening (154) allows fluid communication
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space (178) and the indoor side | ower space (anbnugﬂp2007
right side opening (151) allows fluid conmunication
between the right peripheral 88pace (179) and the

i ndoor side |ower space (167). The upper |left opening
(155) allows fluid conmunication between the |eft

beGieda tBE ’ﬂfghﬁlsldé Refteal (shdce) (138F ahd thel IRASEY sidd ve I%Pﬁd'e (167). The
space 5 (166 The upper right opening (153)

right Uidf SHOFUTISEY aIRRPREN Sh ‘3’2"%’8%?}“‘2%%?&8 gk pRtipheral space
(1*935”?1%%? OBL SE R SPbpae (18 on T P4 58 RO () Sows uia
r%agﬁhe'are@a H—ﬁ? ﬁe?ia& Genia régﬁreq%é{tﬁ% #49&%{99«16 'uiper space

exchanger irst_auxiliary heat exchanger
a %6)seéléﬁdlpaarxrlrhta>pymﬁe £1533 el faid comymynic wnéa@asm tbﬁ right side

val ve (75; a four-way switching valve (76), and a

cenfral gpadedh7Hone thes indegr sids uppar 1pacg@66).15 [ 0266] The
direction controlling circuit (77) is a bridge circuit

[02d4]ch is a conbination of four check val ves
(CV1-Cv4), and has four connection ends (O-C4).

CONBIGURATIONIORTHE RERFRIGERANTICIRC)ITare a first check
valve (CV1l) which allows only the flow of refrigerant

{ ot Bgettighiahe &f&arrmy 9 BoriirddCle)shb R Higukdies. t hi r d

connection-end (C3), second check 20 valve (Cv2)
[02’@3' ch allows only the flow of refrigerant fromthe
se ond connection end (C2) towards the third

conn 0 end C3 che
it r#xr e 7Bfe s FEBF & ebPelSatr 0D, ddiifbration ea
connec wards the fjrst connpectjon end
exghanger (25" B v oh Bek e¥ahapgey dﬁi) a fFrontl 4Ky 1ighE e grehanger
t he flomrof refrigerant from_ the fourth connectiagn
("Ynan expansippwalvgd 79 e fewcwatsvwismingYalvh(78hdnd @xdirectign controlling
[0267] In the refrigerant circuit (70), the discharge
cirenitl7f t he conpressor (71) is
[0266]

The direction controlling circuit (77) is a bridge circuit which is a combination of
four check vaives (CV1-CV4), and has four connection ends (C1-C4). Provided in the
bridge circuit (77) are a first check valve (CV1) which allows only the flow of refrigerant
from the first connection end (C1) towards the third connection end (C3), a second check
valve (CV2) which allows only the flow of refrigerant from the second connection end
(C2) towards the third connection end (C3), a third check valve (CV3) which allows only
the flow of refrigerant from the fourth connection end (C4) towards the first connection
end (C1), and a fourth check valve (CV4) which allows only the flow of refrigerant from
the fourth connection end (C4) towards the second connection end (C2).

[0267]

In the refrigerant circuit (70), the discharge side of the compressor (71) is
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26 January 2007 86 connected to a first port (Pl) of
the four-way switching valve (76), and a secof6 Jaaubry 2007
(P2) of the four-way svvitchggg valve (76) is
connected, through the first®auxiliary heat exchanger
(78), to the first connection end (C) of the bridge
circuit (77). The third connection end (C3) of the
comdctigeto ai firsupdrt (P1))ofitlse foarmag tsatichinp valvg l{76)0end a second port (P2)
regeneration heat 5 exchanger (72) and the expansion
of ik VRut-#ay , S\irlﬁhhﬁﬂ;g‘; vhREI {78) CGionepatdied) @nshghChe ﬁf‘sttil&ﬂxary heat
of

bridge circuit ( The second connecti on end (C2)

ex&lﬁﬁg&r (789, etocih'fscf‘i‘t‘s?I cérz'@:txd end g@i})egf &l bﬁJgeOé{ﬁﬁlutd’ﬁ).r . The third

second auxi |l 1ary heat exchang

V .
coé:f> End E¢3)( étot;{e b}aﬁg«?} l}lf:{’f7€\gsycogl\1/1m¥$ 4“ ng Weelaegefg)ratlon heat
con te o the suctlon ssor
x{hapger @39 B9 b SxmrEsRLYRBuio, Dfi o o ?l%)ensi 400 of the
configured such that it can selectively change
briggs et (77} r st he tsgeend; gonferiion epd (G2 sef ﬂrﬁ:dbgégfo ﬁercult (77) is
ports (P1, P2) are in fluid conmunication while the
connicted, Hmaughothet secerst auxiliarg, heptagxchprger (79), to @ third port (P3) of the
conmuni cation, and a second state in which the first
fowrrwast !tWiIﬂ]liIFg)V&lEe (78}, anB3) foartk port (P4)uofdhe founwaycsstiiching valve (76)
while 15 the second and fourth ports (P2, P4) are in
is édnnbeted QMY BuRini side oft2&dMprtdsot (M).ref ri gerant circuit
(70), when the four-way swi tching val ve (76) changes
[oZdsate to the first state, refrigerant discharged from
the conpressor (71) passes through the first

auxi IT'hQrf;ée ?Q'g M&Hﬁggﬁl ¢ %%) exc nger@?%ﬁt ba éﬂe selectively

(CVi) ener at | on eat
VAR W o8y L) e m i
comERRIRRHER PR BHOGEN TowEh e B e ﬁéﬁvﬁ'ﬁ?%ﬂrﬁ?mci@n, and a

auxi liary heat excha er (78) and the eneration
seqemg tstass ith whisdr the first and this agﬂa(%brmr%%m id onyRuRiggtion while

ot her hand the second auxiliary heat exchanger (79)
thesseromsbarsisfonrth poripR2aPd) areds fpghcopim@ncation. ot her hand,

when the four-way switching valve (76) changes state
[0269]t he

In the refrigerant circuit (70), when the four-way switching valve (76) changes
state to the first state, refrigerant discharged from the compressor (71) passes through the
first auxiliary heat exchanger (78), the first check valve (CV1), the regeneration heat
exchanger (72), the expansion valve (75), the fourth check valve (CV4), and the second
auxiliary heat exchanger (79), and is drawn into the compressor (71).  Such a circulation
is repeatedly carried out. At this time, the first auxiliary heat exchanger (78) and the
regeneration heat exchanger (72) serve as a condenser while on the other hand the second
auxiliary heat exchanger (79) serves as an evaporator.

[0270]

On the other hand, when the four-way switching valve (76) changes state to the
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26 January 2007 87 second state, refrigerant
di scharged fromthe conpressor (71) passes t 2&Jahudarg@007
second auxiliary heat exch er (79), the second
check valve (CV2), the regerm¥ration heat exchanger
(72), the expansion valve (75), the third check val ve
(CVv3), and the first auxiliary heat exchanger (78),
secafdl sfafe, @&f@igBrahn HigclidigedC RO the $OMmpfeédgr. (TBUpdsses through the second
circulation 5 is repeatedly carried out. At this tineg,

auxiRgy SRGE NG cRahEet ()Y the abcddC BRiE SValte/ W VRN dtHehRegeneration heat
regénerati on heat exchanger (72) serve as a condenser

exc\ﬁgﬁ%e? ngg}’ t t?% 8&?(&)91‘1?101{‘ 38t (78), fthé Shird S 'v%lér% 1(}&'9@), and the first

excha serves as an evaporator. [

AJNNI QOPERATI CE ;TH I : :
aw ) P eeo prd ey ad té R R, B, pliep e gpulation
. of the humidity contr.ol. deyice ) is.described. Th
is RpeAly gt b BEUITbimeotte arodri pub By Pefss3Fiapegy (19) and the

perfornms a first operation (see Figure 21) in i ch
regepRIatigty beat exehanges E“rl@tsrzrzyﬁ asct enslenser (vpiler ¢y the other hand the first

adsorptive elenent (81) while the process of
auxibgyrheataxichanger (i) serives asia eyepsatgr. adsor pti ve el ement

(82), and a second 15 operation (see Figure 22) in

[02®j ch the process of adsorption occurs in the second
adsorptive el enent (82) while the process of

RUNNENE CHERAT IO OFSTHE HUMIDITYS COATRODDEVICEe ! enent
(81). In other words, the humdity control device (3)

DEMIEH I CATIONCGPERATIRGCh  operation. The hunmidity

control device (3) continuously provides room _

T s T e e L
oo g L T R L5 i g 2
in S D TEFEh of AP ORISR TS ERBRBIYe GeTgent 481) while the

carried out sinultaneously with the process of
pracesse Ab regengratipn qogwrssisc Bisdsergad ragserptive zhmang (§2), and a second
Ope(l’gt?}())l’i (s[;ec;2 ;i:gure 22) in which the process of adsorption occurs in the second
adsorptive element (82) while the process of regeneration occurs in the first adsorptive
element (81). In other words, the humidity control device (3) performs a so-called batch
operation. The humidity control device (3) continuously providés room dehumidification
by alternately repeatedly performing the first operation and the second operation.

[0272]
FIRST OPERATION

Referring first to Figure 21, the first operation is described.  As will be described
below, in the first operation, the process of adsorption in the first adsorptive element (81) is
carried out simultaneously with the process of regeneration in the second adsorptive

element (82).

[0273]
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(120), the lower right opening (124) and the QBQ@hanIZOOT
| eft opening (125) are placed in the open state whil

on the other hand the right 8Bde opening (121), the

upper right opening (123), the lower |eft opening

(126), and the left side opening (122) are placed in

the oh aselrsthatifion plhtd
the Iower ri ght gnlgpénpﬁg’?ﬁg%vgnﬁhg&%@km? aﬁ&%ﬁgupper left

op@tﬁﬁ@ (k) (@t ﬁfac@x{ Eb%@ﬁi stafk &/ﬁﬁe 6h REGRSL %lgl £He hlgﬁt ﬂae opening

ot her per right opening

a¥if pﬁ%rtn%‘“‘?%%ﬁ%% R 8, R 1 e o
NN AT BSR4 e hwg -

(244) is placed in the open state while on the ot

operiRg (13 and ths loweg st eprined 3harg)placed dn Gmfésaserlérqte while on the
opening 10 (145), and the lower |eft opening (146) are

othsrr heedithiernpphreright opering (133 and ths uppghlefisipgring iapgyplaced in the
(141) and the left side opening (142) are placed in

optinstatep e ril'st réghe sideroptiniag (181 tahd thpdeftisideapening (E32) BbOplaced in the
t he upper right opening (153) and the right side

opepentdlg nlthd khid Eartlﬁbﬁl@)ﬁﬁe (140), e 0pRst Bl topenif |(B44)1s placed in
the other hand the | ower right opening (154), the

théJ@&%rstaté @htle ‘Bﬁ%l'ﬂal Stfler(Hhn@ he dpRr hg‘l&%?ehlﬁé'{lm S ﬂﬁper left opening

, and the left side opening are placed

b, 1 o T e 90 P e Ffﬁf g s
R e N A

eni of theflrst artition plate (1

ot figth D15 whPeE g operbas (199 a8 dhg ﬁghwé%ppm,WSI) are
opening (133) of the second artltlon pl ate (130)

plachéin dredenen sigiel whale anrthe othge g@ﬂd ﬂxeaowa@ngmpmenmgghﬂ) the upper
fl ow passage (183). [0275] The first air stream

left npenimig1ClSE),ithe owedn deftippening (1§60, ahd tve lofi sakegwenihgX)52) are placed
passes downwardly through the humidity contro

in flesdagdvaye. (85) of the first adsorptive el enent 25
(81) and the first auxiliary heat exchanger (78) and

[od1gws into the |ower right flow passage (184). At that
time, as shown in Figure 24(A), the first air stream

i's defiudidi BereflBfir referred to as the first air stream) taken in through the

outdoor side suction opening (115) passes through the outdoor side lower space (162), the
lower right opening (124) of the first partition plate (120), the right side central space (173),
and the upper right opening (133) of the second partition plate (130) in that order, and is
introduced into the upper right flow passage (183).
[0275]

The first air stream introduced into the upper right flow passage (183) passes
downwardly through the humidity control passageway (85) of the first adsorptive element
(81) and the first auxiliary heat exchanger (78) and flows into the lower right flow passage

(184). At that time, as shown in Figure 24(A), the first air stream is dehumidified as a
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the first adsorptive elenment (81) and, at the2§@8&Ruary 2007
time, is cooled by the first aUX|I|ary heat exchanger

(as a cooler) (78) which is 88rving as an evaporator.
[0276] 5 After the entrance into the lower right flow
passage (184), the first air stream passes through

resulie firByigtird AdibiptioR it fitst %&AOrpfﬁvet 6mbdti (BT AR bi thie %ﬁme time, is
plate (140), the right side central space (178), th

collPty Pefy BeRuInct Wil [ 1 SHOED @81 S Bsoryine as an
ev%ﬂ) prder. And, the first air streamis supplied into
Poom via the air supply opening (114). 10 [0277]
[aég]the ot her hand, roomair (hereinafter referred to
the second air stream taken in through the indoor
side suctjon opening (113) passes through the indgor
si deAfishdhe entpnce pPathy 1OWﬁrenghtgﬂ9W§?aa%agsdé$ﬁ nghe( first yair stream
of the fourth partition plate (150), the rlq _ _
pagses thoeighahe kyeer eighti qupning (Ad4)ofdhe thgrldd)@rtttm #g (Y40).1the right side
of the third partition plate (140) in that 15 order,
cergtrad spacei (A78)p dhecepper might opeming (1158) of the blivhvppadwmagdate (150), and
(181). [0278] The second air streamintroduced into
the iddodr Gid upet epdce q16H)da Sieg@rdet8 LAk theSirktdiDstrdahitis supplied into
auxi | iary passageway (86) of the first adsorptive
the@o@ﬂpﬂﬁtﬁesalﬁsug?ryw%ﬁmtgt(ﬂ §)l ow through the auxiliary
passageway the Second air stream absorbs heat of
?ﬁﬁorptlon 20 generated when water vapors are adsor bed
on"the adsorbent in the humdity control passageway

(85) Itﬁ%o heﬁzal\ﬂo rcm;%a% Eherfc' éf?eg%ta Ed 1t 4SRN séc'oﬁéf’in s@éam) taken

a co rary passa

cools the first adsor ve el ement
in Brplgh fen ndgars sidg SuEYfTo ARAIRG ) m%e%.rtvob%& ilzfgé\faag}r side lower
t he second air strean1passes t hrou
sp?fceg&ﬁa ahe gighhside eneamangSl) ofahe foyrth p ltlfm r?éateu(ASQ)héhe right
regenerati on heat exchanger (72), 25 the second air
pesphcealpics (139), 8 right sideopaning (F41) ehthedhivh anisioniplate (146) in that
refrigerant. Thereafter, the second air streamflows
ordentand ihmtradusddi iﬂlb)th@ﬁfglstagcm/w pasageafi8l)ne second

[0278]

The second air stream introduced into the right side flow passage (181) flows into
the auxiliary passageway (86) of the first adsorptive e¢lement (81). During the flow
through the auxiliary passageway (86), the second air stream absorbs heat of adsorption
generated when water vapors are adsorbed on the adsorbent in the humidity control
passageway (85). In other words, the second air stream flows, as a cooling fluid, through
the auxiliary passageway (86) and cools the first adsorptive element (81). Afier the
passage through the auxiliary passageway (86), the second air stream passes through the
regeneration heat exchanger (72). At that time, in the regeneration heat exchanger (72),
the second air stream is heated as a result of heat exchange with the refrigerant.

Thereafter, the second air stream flows into the auxiliary passageway (86) of the second
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the central flow passage (187) and heats the gedandary 2007
adsorptive elenent (82). [0279] After the passage

through the auxiliary passag8®ay (86) of the second
adsorptive 5 elenent (82), the second air stream

flows out to the left side flow passage (182) from

adseinptive élb@ette@2)dyakiy of HRaenthPNEw pREQeAN8TNdORGHS e second
of the lower left shutter (194), into the lower |eft

addorPVePASHAN]81)186) . During the passage through the
second auxiliary heat exchanger (79) as an auxiliary

[O%;@iter, the second air streamis heated as a result of
eat exchange with the refrigerant of the refrigerant

et Eer U T S Hie Y ity BRI he Sekbnd adsorptive

ass 85).of the second adsqrptive el enent (82
eleg}fgg 2@%{%*&9@4 #Hr Begw Hews oHuA Hiet pltcidh Flgw passage i52) from
passageway (85), and flows into the ugFer left flow )
whirdsthe gecond @g)strepm flavse thioirghtihe ppening phihe fereerdgl whytter (194), into
(85), the adsorbent is heated by the second air stream
thealower Icft Hew passage (186).wa Dering dbopassagecthrbwigh thesecond auxiliary heat
t he adsorbent. In other words, the second adsorptive
excHaagan(79) 82 hn lanxiliagehaunda; the.sefdhdSai} sitdaneis hdntedeas 4 a¢salt of heat
into the upper left flow passage (185), the second air
exéHah 8@ With fthMEri g 6@ thelrbfigermetirhef zoppeni ng (135) of
the second partition plate (130), the left side 20
[angtral space (172), the upper left opening (125) of
the first partition plate (120), and the outdoor side
uppe P int r [ S i eq -
out sire Reghd SHhobdh (Y nhEETs Mol BaCloRe IR SRRy contro
0282 er. continujng the ahove-d ribed first
pagsiiy 49 1, T8 S5 it AOaR e PG P20y PRSes pPENIY fyough the
follow ng second operatiogn is started. Wth referen

hupglity; gantiel pessagepeny<@8hiad flopesrinta bR wpaerdet g pasage (185). In

the humidity control passageway (85), the adsorbent is heated by the second air stream and,

as a result, water vapors are desorbed from the adsorbent. In other words, the second
adsorptive element (82) is regenerated.
[0281]

After the entrance into the upper left flow passage (185), the second air stream
flows through the upper left opening (135) of the second partition plate (130), the left side
central space (172), the upper left opening (125) of the first partition plate (120), and the
outdoor side upper space (161) in that order, and is discharged to outside the room via the
air discharge opening (116).

[0282]

After continuing the above-described first operation for a predetermined length of

time, the following second operation is started. With reference to Figure 22, the second

operation is described.
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to the first operation, in the second operatiZzgJahlgy 2007

process of adsorption in the second adsorptive

el ement (82) is perforned S|9ﬂ.lltaneous|y with the

process of 5 regeneration in the first adsorptive

el emrent (81). [0284] As shown in Figure 22, in the
[ozgggst partition plate (120), the upper right opening

123) and the lower left opening (126) are placed in

SEE@?\JI? z@[ bR While on the other hand the right side
opening (121), the | ower right openlng (124), the

uppe en .
UPDSEohELY (PREAP ol iR, it B il e o8 R Bbortion
. partiti | at e he | enin 3
in it feomnd B twee?lfsm 0240 peckeed: it lanBB ety i i€ process of
cl osed state while on the other hand the upper right
Tegé%ﬁ‘il%m(th%gwa‘iiﬁﬂ’rﬂtﬁfée@ﬁé%\t &ft opening (135) are
placed in the open state. The right side opening (131)
[0284H the left side opening (132) are placed in the
open state. In the third partition plate (140), the
| oweAs showrfit Fignea R22gin(thd Gystipartploaqdatei(h2®htheoyppear right opening
state while on the other hand the upper |eft opening

(128§ 4/ thetlbRetRRSIpething {1 26) peplaged(ih4h9 opsdnstaté diile @nahe other hand
right opening (144) are placed in the closed state.

the%t ISl é)eﬁinge(lQP)e M Bwed #ibht @ﬂ&lﬂé"ﬁﬂ?ftﬁe appte léi‘P Sﬁélﬁﬂg (125),

In the open statwe. nthefo

” op ebdmPpartition plat
54 8 B 3 A oA 8 i erision i
en state ile on and,t f
iy ool anﬂg%{agi} ) AR OB P i e
| ower ht openin and the ri
clopecs it)afeaw lwogc;@a qtﬁert %%’aersfl&%teo T’H%eé‘i-”gg%@'tg% per lef
air (hereinafter referred to as the first air_stre
opapving 3Fharerplangg in theeopen statkoor Thy right sisketapeming ,sb’rﬁ)ﬁgd Be 1ot sice
(115) passes through the outdoor side |ower space
opgnti§2{132) hee plased owthe dpei statspeninrthe (Hirbpartition ipdaté (¥49), the lower
partition plate (120), the left side central space .
lefi dpéRing (A46) it biacepirathe bpért stap evtiile@n(th8btheliantitke sepeo teft opening
partition plate (130) in that order, and is
(145), the upper right opening (143), and the lower right opening (144) are placed in the
closed state, The right side opening (141) and the left side opening (142) are placed in
the open state. In the fourth partition plate (150), the upper left opening (155) and the
left side opening (152) are placed in the open state while on the other hand the lower left
opening (156), the upper right opening (153), the lower right opening (154), and the right
side opening (151) are placed in the closed state.
[0285]
Outside air (hereinafter referred to as the first air stream) drawn in through the
outdoor side suction opening (115) passes through the outdoor side lower space (162), the

lower left opening (126) of the first partition plate (120), the left side central space (172),

and the upper left opening (135) of the second partition plate (130) in that order, and is
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fl ow passage (185). [0286] The first air st r 28 ¥anuary 2007
i ntroduced into the upper left flow passage (185)

passes downwardly through t fé hum dity contro

passageway (85) of the second adsorptive 5 el enent

(82) and the second auxiliary heat exchanger (79) and

intfddowed infd e ubBer 10RVEIoW Ridagk [ ms)passage (186). At that
time, as also shown in Figure 24(B), the first air

[0Xe]eam is dehunidified as a result of noisture
adsorption by the second adsorptive el enent (82) and,

at U hfe SRER ami t&?&é@gﬁ’&’ tﬁehﬁpﬁe?clgﬂdﬂ&yﬁiagéaagé 36/1(%85) passes

heat exc anger Ccoo serv

doBRaHS 4R &%&#3@5& 45 plige) heﬁ&?é!@%?@?) h t%gis?%am adsorptive
c1eiA (23 808 BF FPopR {“a“iib%a?f%ﬁl&%eg& (g Hoath g the lower let

space (177), the upper left o enlng (155) of the ) )
flopopassagepdBe). t |6htlpf Hme, £98199 | s Qe i HEgure » thefiyst air stream is
upper space (166) in that order. And, the first air
delnimidifindi as aseppt ofodoismireadsheption dynthd Second addoeptivierelement (82) and,
supply opening (114). [0288] On the other hand, room
at diersafmeeairge,iatbeled beftes s@dnd ausitiatyliezat exhatgedi(Coddér) €Z8))which is
drawn in through the indoor side suction opening (113)
smp SBnlRiputadr.t he indoor side |ower space (167), the
t side openlng (152) of the fourth partition plate
Oié? 0), the left 20 peripheral space (176), the |eft
e openi ng (142) of the third partition plate (140)

de |
i e 1S E6 st hE sty GTHOEEbAbS (885 che sy i Heam passes

o LIS ekl 6l SR AL o
adsorptive el enent (82)._ During the ow 25 thr

spackd1 Tdxtheivgpst I8 opaing4lss) of the fem@h §é‘é’(§'ﬁﬂ phate (lém @aﬁqthe indoor

absorbs heat of adsorption generated when water vapors
sidg rugperdsracd E66d nn thae ordesor Bed: therfirsthair Blogaindist supplied mgd the room

via the air supply opening (114).
[0288]

On the other hand, room air (hereinafter referred to as the second air stream)
drawn in through the indoor side suction opening (113) passes through the indoor side
lower space (167), the left side opening (152) of the fourth partition plate (150), the left
peripheral space (176), the left side opening (142) of the third partition plate (140) in that
order, and is introduced into the left side flow passage (182).

[0289]

The second air stream introduced into the left side flow passage (182) flows into
the auxiliary passageway (86) of the second adsorptive element (82). During the flow
through the auxiliary passageway (86), the second air stream absorbs heat of adsorption

generated when water vapors are adsorbed on the adsorbent in the humidity control
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the second air streamflows, as a cooling f|u2@Januan/2007

through the auxiliary passageway (86) and cools the

second adsorptive el enent ( . After the passage

through the auxiliary passageway (86), the second air

stream next passes through the regeneration heat
paseagRayq85). ( 7[d)othddtwdriigtthd 4e8Bnd aifstidaen f16@S, e aaloblimg flgid| through

exchanger 5 (72), the second air streamis heated as a

therﬁ&iﬁ ssﬁ%aﬁ(%b‘ ARG 0¥ the bdtdnd %ﬁidrﬂt@feaélﬁ:ment (82). After the
Ther e thé second air streamflows into the

Pas@%‘%ﬁn%%@gi‘é??ﬁﬁﬂﬁ%ﬁ%@% (e B SR B v
tnegBoreFaion §eaf gl @RF ouh AR SREEE B Hralolu robanger
(72383965%69 R AT e dreh r?sahtor@?ﬁa& e dHbiet AG UL e relrigerant.

(181) from which the second air strean1f|oms t hr ough
Themefiaspdif srgond aimurqapdpws iipiet the awxilisry passageway; (§6) of the first
the lower right flow passage (184). During the passage
adsoiptonggtiembnt (81) Hty waxidfi tapwenhelaﬂo‘exmwgge(rls‘e’hand Iheats ythe first
heater) (78), the second air streamis heated as a
adsogstivetelafiert ¢8t). 15 exchange with the refrigerant of the
refrigerant circuit (70). [0291] The second air
[0®hTeam thus heated is introduced into the humdity
contr ol passagemay (85) of the first adsorptive

el engl g% Q}g%%ass H@ﬁ@éﬂlﬂf)’“é\é&b@é&%‘jﬁ%ﬁlﬂﬂlﬁ' fivét adsorptive

contr flo nto”the uppe

S S ﬁé%az%?gﬂgeo# S PRt g o
o AT, 1 B EM S B e e 050
L

the second air stream 25 flows through the up
heat jeybhangpeungiatyl Baterp (7THhthesseeenddaip siream ilsohﬁafﬂdailsea result of heat
(130), the right side central space (173), the upper
exchand with drd refriget 218 pf thle refigefant citcugd7@). t i on pl at e
(120), and
[0291]

The second air stream thus heated is introduced into the humidity control
passageway (85) of the first adsorptive element (81), passes upwardly through the
humidity control passageway (85), and flows into the upper right flow passage (183). In
the humidity control passageway (85), the adsorbent is heated by the second air stream and,
as a result, water vapors are desorbed from the adsorbent. In other words, the first
adsorptive element (81) is regenerated.

[0292]
Afier the entrance into the upper right flow passage (183), the second air stream

flows through the upper right opening (133) of the second partition plate (130), the right

side central space (173), the upper right opening (123) of the first partition plate (120), and
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in that order, and is discharged to outside tpeJanoary 2007
via the air discharge openi g (116). [0293]

HUM DI FI CATI ON OPERATION 5 IA*the hum dity contro

device (3), also during the hum dification operating

node, the first and second operations are alternately

ther @pdedraideyuppar Epaee (D1Y il Chap ofdef)rafd ds bl@élﬁb%edQQ ublidedthe room via
[0294] The state of the shutter of each t he

thqug@llsmg@(;&nf 1f¢ ow of air streans are not 10
described in otliegtqall here. It should, however, be noted

[odoat, in the first operation, outsi de air flows, as a
second air stream through the auxiliary passageway

sorptive elenment (82), the
regenerggﬂgﬁ- ea g%@ﬁanger (72), the auxiliary

? ﬁ:sfr? ﬁ@%&ﬁ%{ ?;cg}?{pl hgngé Cﬂ%ﬂ,‘gﬁ rg? s;g¥nmﬁgga§ﬁtg o era ing mode,

um dity control passageway (85) of the fjrst
theaﬁ% @pe sgeond| enegationg 319 altginatply repeatrdly cagiedput to perform a batch
hum di fi ed/ heated, and is then supplied into the room
operatighown in Figure 25. On the other hand, roomair
flows, as a first air stream through the humdity
[029dt r ol passageway (85) of the second adsorptive
el enent (82), releases noisture to the second

adsoIpE ktafe ofehe BRiter 6B&ach offlik difeninge Andl tteoAv 9L86ir k@eams are not
outside the room [0295] 20 In addition, in the

deREHEMh Qﬁﬁirl %feon It %u?d qﬁw%krér bé Q¥R IR, A tHEGRR @P@:’aﬁon outside
stream hrough the auxiliary passageway (86)

o 158, A o LA B S TSR e s
FESRSRARH B BT S i T B oo
oA S e D S A L ABR ) e
B e meH e S Gy o5 o, i

through the hum dity control passageway (85) of the
humidified/aeed, pind e tidnesupplied 819 the slosgseshown in Figure 25.  On the

other hand, room air flows, as a first air stream, through the humidity control passageway
(85) of the second adsorptive element (82), releases moisture to the second adsorptive
element (82), and is then discharged to outside the room.

[0295]

In addition, in the second operation, outside air flows, as a second air stream,
through the auxiliary passageway (86) of the first adsorptive element (81), the regeneration
heat exchanger (72), the auxiliary passageway (86) of the second adsorptive element (82),
the second auxiliary heat exchanger (79), and the humidity control passageway (85) of the
second adsorptive element (82) in that order, is humidified/heated, and is then supplied into
the room, as shown in Figure 26.  On the other hand, room air flows, as a first air stream,

through the humidity control passageway (85) of the first adsorptive element (81), releases
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26 January 2007 95 noisture to the first adsorptive
elenent (81), and is then discharged to outsidg Jah@ary 2007
room [0296] EFFECTS OF THE_THI RD EMBODI MENT Al so in
the third enbodinent, it is 8Pranged such that, after
a streamof air heated 5 in the regeneration heat
exchanger (72) is passed through the auxiliary
mdistarerg eNefirst &Ghrpdive eldieenfBI) iy @ef dReRREed Bloutsido the room.
the air streamis further heated either in the first
[0B96fi | iary heat exchanger (78) or in the second
aUX|I|ary heat exchanger (79) and is nade to fl ow

85 t hat
SR S mnprger0nuey (59 o6 the
Co t d I t 1 2) i .
marﬁ?\woenga&hggmfﬁaﬂ@of@r%s@tngésg«%ﬁgg& SR g oo e
o B e B TR R )Py o

conventional ly achieved. Accordingly, it becone
theyglserpsive elemant (§lo $3b the aip strepmn iiyither laﬂateéc@,@pptn thp firgtauxiliary
next tinme the adsorptive elenment (81, 82) adsorbs
heatoixshangsr i(T8)zorfinrtbe sedond stuxidiany hedt exclangar (9Mphd shinrade to flow
I mprovenent in device performance. 15 [0297] In
thradgh theolumidity iconaol pasgepdway (BS) dvathabitheexiongtias elehicne (8D, 82) is
before regeneration flows, as a cooling fluid,

redefibatedh  thénsaguentli,2khe B@g?t%’\@}én{eﬁﬁ)(spf 82)'9s maintained at high

adsorptive el enent (81 under adsorption. As a

texgﬁezﬁe{h.ﬂ;t glf(ljerglg&p fhaRin gal'ﬂ %%EQ?EIE to E3bas8 i th@ dRBLAL bR Iease moisture (the

sul't of noisture adsorptl on can be

t%ib 8 tolﬁ mop h{aﬂqs cJ)ﬁ‘Uegl Aall Q=9 cl | Q¢ clr(l.fln ft becomes
anRCS B bhyoa] mif ety bR p

I'S causSes SOfp Ive e

potiil tqsa‘f“?c‘éi:&%%‘i‘ e il S adSarPRGE o] RS meciiBomp A {T—

bility faIIs It is, however, p055|ble to prevent
82 a‘gqo MAisHYE dh ﬁtfiré‘nall': é%%?é‘i‘ Ith?f§b59°W lishigg; lﬂ’é’f‘ﬁf"n‘&m in device
cooling fluid. [0298] 25 And, in the present
pedersardicerent , it is arranged such that, when performnm ng
a batch running operation in the humdity contro
[0288Yi ce (3) provided with the first adsorptive

In addition, it is arranged such that a second air stream before regeneration flows,
as a cooling fluid, through the auxiliary passageway (86) of the adsorptive element (81, 82)
under adsorption. As a result of such arrangement, heat of adsorption generated as a
result of moisture adsorption can be absorbed by the cooling fluid. If no cooling fluid is
made to flow, this causes the adsorptive element (81, 82) to undergoing a temperature rise
due to the heat of adsorption and, as a result, the adsorption capability falls. It is,
however, possible to prevent a drop in adsorption capability by the flowing of a cooling
fluid.
[0298]

And, in the present embodiment, it is arranged such that, when performing a batch

running operation in the humidity control device (3) provided with the first adsorptive
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26 January 2007 96 elenent (81) and the second

adsorptive el ement (82), a cooling/adsorptior26 January 2007

operating node is conducted in one of the adsorptive

el enents (81, 82) while &lﬂﬁqaneously a

heati ng/ regenerati on operating node is conducted in

the other of the adsorptive elenents (81, 82). This
elemekie@1) ind e Seddnd ddeorpeice BlgcAt(S2)IV v g Adsokptiddadperating mode

adsorptive capability 5 and regenerative capability,

is thshRRM %C&{Hﬂo'fsﬂﬁbngdéogifvgvgﬁﬁféha?lt O3R! wiRNI Sighultaneously a
performance. [0299] I ATI ONAL MPLES The

he@glo %%%@il khlﬁlglﬂél% ggoglfé)lifgﬁ%dé@f;egﬁg:fgé 8&{11'1,8? gf fir a?l@&fffﬂvé Biements
Li E
(81[ 9?)0 Ui Th ?’Eeji}(t SE Ppss %?te%:?o?lgh%g % rﬂ%e'mﬁ i boS% rr‘psr%g%t? ¢ capability

qgugggplpeggl r %%g:ggalgﬁtlazg gﬁg ; exc ha gﬁglgc 6wéroga%epti afy total device

heat exchanger (79), an expan3|on val ve (75), a
perfgpranggy 15 switching valve (76), and a direction
controlling circuit (bridge circuit) (77). [0301] In
[0208F refrigerant circuit (70), the discharge side of
the conpressor (71) is connected, through the
VARGYETGNAL EXANMMIES®Xxchanger (72), to the first port
(P1) of the four- way switching valve (76), and the

SeCOTR: RGHi ferarit2irc@it (10) endyBé confiyureas Stuwidin'VR 2(7 TR}he above-
Is 20 connected, through the flrst auxiliary

desetib 6difmbfl) . to the first connection end (CI) of
© ﬁ&g‘%dge1 circuit (77). The third connection end (C3)

the bridge circuit (77) is connected, through the
exLansion val ve (75), to the fourth connection end

he bri d Cir he s o R .
c on n%’g‘te L ene)%aﬁg)l? lnge ﬁ; @%&%@m’lﬂr@fﬁe&ﬂ? 9EFigure 27 is made up
connected, _through the second aUXI|“§ Z heagﬁgxchg g
of ¢ pompraseprt (L), tarrﬁz@eﬁéw heptsgxchangen 67252 fi @ eat exchanger
swi tching valve (76), and the fourth port (P4) of t he
(78 0ur sawapd sawixilisiy ryat; gkehanger7 €19)i encowpaatervalys (FR, a four-way

suction side of the conpressor (71).
switching valve (76), and a direction controlling circuit (bridge circuit) (77).

[0301]

In the refrigerant circuit (70), the discharge side of the compressor (71) is
connected, through the regeneration heat exchanger (72), to the first port (P1) of the four-
way switching valve (76), and the second port (P2) of the four-way switching valve (76) is
connected, through the first auxiliary heat exchanger (78), to the first connection end (C1)
of the bridge circuit (77). The third connection end (C3) of the bridge circuit (77) is
connected, through the expansion valve (75), to the fourth connection end (C4) of the
bridge circuit (77). The second connection end (C2) of the bridge circuit (77) is
connected, through the second auxiliary heat exchanger (79), to the third port (P3) of the
four-way switching valve (76), and the fourth port (P4) of the four—way switching valve

(76) is connected to the suction side of the compressor (71).
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26 January 2007 97 [0302] In the refrigerant circuit

(70), when the four-way switching valve (76) géaasgary 2007

state to the first state, refrigerant discharged from

the conpressor (71) passes tﬂ?ough the regeneration

heat exchanger (72), the first auxiliary heat

exchanger (78), the first check 5 valve (CVl1l), the
[oxpansi on val ve (75), the fourth check valve (Cv4),

and the second auxiliary heat exchanger (79), and is

dr awm, iHat &ﬁé’b@aﬁ%ﬁﬁi@@f v&h%ﬁ)the PGty %ﬁ&iﬂ@%ﬂ@ (75)Schanges

repeatedly carried out. his time, the regeneration

stafR! th€ )fﬁﬁ%fkggrre é%}an?ﬁgcﬁ edf %’51§1tthe & *ekﬁ)rrx'?pﬁgatsses through the

exchanger ve as a enser t her

reelfO5biL e crdbes %i){ Blgo%rf i %éﬁeeﬁgf ey TRl Trst check
vl AV 1 sk NgBEEN dhe Aty Rk TS KV and (e second

conpressor (71) passes through the regeneratlon heat
awgilianyegeexchamger ((Heanfbissiirvminte thearoppmesser €lbhafiaeh a circulation
(79), the second check valve (CV2), the expansion
is nepeatedly Eaiedtdue t Al fids mecthevegeneraliovBat eaokngte(72) and the first
15 auxiliary heat exchanger (78), and is drawn into
autiligryClogap ecisiger( (78) seSe R acendendtr athilznon ik dthgebBianddihy second
carried out. At this tinme, the regeneration heat
auﬁli ﬂteéxcﬁ r 8199 sérves asSCRBpbratexi | i ary heat
anger serve as a condenser while on the other
j@g d the f| rst auxi | iary heat exchanger (78) serves
as”an evaporator. [0304] 20 Even such a confi guration

ok epl e BIRSHERE R LRI AT 9RSL posge%tﬁtate to the

the oregol ng ‘each 'e"d

per f or refri atl 0 e such ran

secpRt Sipife TPEEHEH o ?@ﬂraffea?f gﬁéﬁ%@iffmﬁ% [ A ctipugh the
condenser and any one of the first auxili

regést@ﬁtawg éFat(em;wa%a (The thsetcspd FWipTyahept 158 ané?(c&'QPrg@F second
(79) serves as a condenser éaum liary heater) whil

checkevabitenerV 2)e thecexpapsian velva(@blatley thirdoehieek yalve E(Cp@waad the first
OTHER EMBODI MENTS

auxiliary heat exchanger (78), and is drawn into the compressor (71).  Such a circulation

is repeatedly carried out. At this time, the regeneration heat exchanger (72) and the
second auxiliary heat exchanger (79) serve as a condenser while on the other hand the first
auxiliary heat exchanger (78) serves as an evaporator.

[0304]

Even such a configuration makes it possible to perform the same operation that
the foregoing each example does because it is possible to perform a refrigeration cycle by
such arrangement that the regeneration heat exchanger (72) serves as a condenser and any
one of the first auxiliary heat exchanger (78) and the second auxiliary heat exchanger (79)
serves as a condenser (auxiliary heater) while the other serves as an evaporator (cooler).
[0305]

OTHER EMBODIMENTS
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26 January 2007 98 Wth respect to the foregoing

enbodi ments, the present invention may be cozd Ugmi&§ 2007

as follows. [0306] For exanple, each of the foregoing

enbodi nents enpl oys, as a he¥® source for 5

adsor ptive-el enent regeneration, a hot-water heat

exchanger or a refrigerant circuit's condenser

(regwngr adspedit hedlic F¥rRBaIAgeEMbodNnkalNalid Yeds¥nt @hveatibn Gmay be

heaters may be enployed. To sumup, it suffices if
cmﬁg#hﬁﬁkqbggwgpnent capabl e of providing heating is

sel ected and used. In addition, as a heat source for
[03@gior ptive-el enent cooling, a cold- water heat

exthanger may be used instead of a refrigerant

circdit's evyaporator.. To sumu 10 jt suffices Jf
sul CE SRR AR o i, SR SBpatimpiscrrays, 4§ % et source for
sel ected and used. . [030 In each of 'the foregoi.n o
o DR TGS, BT ioTerd B AR e SETAGCOT  teghhga ciruit’s
a batch humdity control device provided with two
conglgnesy p{regenceatione edt. eAfhangen)t i vAltGnatively, glegtisnteaters may be
invention is applicable to a hum dity control device
employehe Ty semup,dhsuffipdsolf suitabl® equipmentaeipablptof\providing heating is
el ement, wherein the process of adsorption is
selged aidraskdi n I8 additionpés 4 heat sooice rfornadsorpiviessdenadnt rooling, a cold-
while the rest of the rotor adsorptive elenent is

walcf 48N kB Ger mbYhé HKL indteR) dTaaeRIPeranDViedtiifstVapsrator.  To sum up,
applicable to a humdity control device which is

it sRETRYL ARMitabte ki SOGF FroFHHY dolit g isVefReAland Med,
! Svﬁc%]qgole% no‘ﬁhg@lﬁ%&ocr%ﬁw a@ba 8h r unni r%ggloger at iagn. 20
KBbﬁgOS] Additionally in the second and third

embodi nents, it is arranged such that, when

perform tch, runni oper.atjon, .a .
ool i eeAdt fedoicanng sambet e it defrtingin s heengads ip erms of a
fluid flows through the auxiliary passageway (8%& of .
batelh fumidityr gonfrobdeiesrayided with tyw) adgprpliKe lgusplss  Altematively, the
moi sture in a first air streamis carried out _
pres¢nhinvention ds pyplicable ta adBmkidiy icorfrel dlgwise odithe fype which employs a
operating node in which a heating fluid flows through
rotohadsatptive i edenyent pabereinethe préd@es) obidsbiptionds penfoimed in a part of the
el enent (81, 82) which releases noisture to a second
rotéd hdsorptive element while the rest of the rotor adsorptive element is regenerated.
Further, the present invention is applicable to a humidity control device which is provided
with only a single adsorptive element and which does not perform a batch running
operation.
[0308]

Additionally in the second and third embodiments, it is arranged such that, when
performing a batch running operation, a cooling/adsorption operating mode in which a
cooling fluid flows through the auxiliary passageway (86) of the adsorptive element (81,
82) which adsorbs moisture in a first air stream is carried out simultaneously with a

heating/regeneration operating mode in which a heating fluid flows through the auxiliary

passageway (86) of the adsorptive element (81, 82) which releases moisture to a second air
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26 January 2007 99 stream Alternatively, one of the
cool i ng/ adsor ption operating node and the 26 January 2007
heati ng/ regenerati on operating node may sel ectively be
performed by air-passage sW4ching. Also in this
case, it is possible to acconplish inprovenent in
either adsorptive capability or regenerative

stréafPabi Ajtéativdler @By 6n hﬁﬁCIcesuﬁ%}&iseﬁMbﬁe op&fafifg "RI0EE. and the

[0309] Furthernore, in each ot the foregoing

5
| - Lt i i .
nedFRARCREEn bRGASES ShodY hl) NEReDREY b TR aied 2 Ty passase
sw@c 31{1%8;" EA?ST;I)I \?&Qitg{? ?zhs 0 ﬁhﬁ?h’!"ﬁ%“’%} {oo\é?éb:‘l’lg{gﬁé: ?H?é@&mt in either
oSO SR bbb S he it AR proance

air is 10 discharged to outside the roomas a second
[038P} stream (or a first air strean). The humidity
control device of the present invention is, however,
app| Futlisrmorey is cachdf gbie dpregoing pymhljodimentsjethie cdescription has been
di scharge fan devices, or air circulation fan devices.
made imierms sfifhel configuratday o Cehunsktyconsoldievie (thesonfigunagon of a so-
air streamand as a second air streamin each of the
calfedr£00iatRmbRA I dePRESIn Which hheheakitty dftvaitdideraidis yorditioned as a
outside air is controlled as a 15 first air stream (or

fird® 2irdtre 8 POh fchnPhit S3¢Hn)3MAE id feh BEIHIRHRRD tIRrobi Whildom air is

roomwhil'e outside air ’is used as a second air stream
. Ikl qai I J; I SC

cishg B 4 Lt 1 Foofl oE ke i S (B 3OS AR strcam).  The
di schar ge, f.an deyi.ce uses.roomair .as a fir i r .

hurgidh SRl adeod S MECRi St SRR it e, aplopfl o so-called air
foregoi ng enbodi ments. In this case, the . humdity of .

suppdip A3 e Viees. Ay disehasge fom devcss, Pétal‘éPFC‘gi‘?%’a?sr“( 6?%%&5- g An air
second air stream and is 20 then supplied again intaq

supphie fanclsiviogtisescoutgidernia s a fisst getreary and 98 a eRPngiadir sitep@dpeach of
(or as first air streamj and is then discharged

theofioregiotte ¢thibodiments. Fim thiecase; ¢he bumidity of ioutsideasir dncdrdrelled as a
device reversely uses outside air and roomair in each

firso hirtsbrearh §oeg0d fegofdriid direamilt #hd ik thentshpplieddnt®, the heom while outside
hum dity of roomair is conditioned as a first air

air 3¢ (QAMs(Pdecatd Fir $BEANYorBds'a fifst bR 3FkarANghd & thétPdischarged again to
supplied again into the roomwhile outside air is used

d ir 2. S . r 1 4 i .
ouangqlhé ‘?(?(ﬁg.n gﬂlx Sad?]l%gn, %ﬂ ﬁﬁ'ﬁl&ﬂﬂg@sfaﬁ‘ dfeh%éturs]gd foodt b23Ma first air

charged agal n out si de t room
stréa(r)r?’ %19& as a second air stream in each of the foregoing embodiments.  In this case, the

humidity of room air is conditioned as a first air stream (or as a second air stream) and is
then supplied again into the room while room air is used as a second air stream (or as first
air stream) and is then discharged outside the room. Furthermore, an air circulation fan
device reversely uses outside air and room air in each of the foregoing embodiments. In
this case, the humidity of room air is conditioned as a first air stream (or as a second air
stream) and is then supplied again into the room while outside air is used as a second air
stream (or as a first air stream) and is then discharged again to outside the room.

[0310]
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been descri bed above, the present invention i26 {aninary 2007

useful when applied to hum ity control devices which

repeat edl y perform noi st ur e 188sor ption and

regeneration in adsorptive elenents. 5 [BRI EF

DESCRI PTI ON OF THE DRAW NGS] [0311] [Figure 1] Figure
INDUSTRIATARIHCABILOIEt r uct i onal di agram of a humidity

control device according to a first enbodi nent of the

Pr es@Bthas BYGNddseribed bW E] the ptbritanvdnfibnii$ feindWRBfuY Wedh applied
Figure 1(B) is a left si ‘de view, Fi gure 1(C is a

to fﬁﬂﬂ-‘dn?' g?nt}’dle\@ew@&d Whidh'" ﬁwﬂcs@my Jribin AndofdtireV la@¥Wrption and

Figure 2] Figure 2 is a schematic perspective view

regehé?l lfl%&dggrgﬂge ?@ﬁ%{n@t ive elenent of the humidity
eVl

CON e first enbodi nent. [Figure 3]

[ ram whi ch conceptual |y
mﬁ%ﬁﬁé@%%' Ry %ﬂ@?. on of the humdity
control device of the first enbodi nent, wherein Figure
[0315] 3(A) depicts the flow of air strearrB ina first
operation and Figure 3(B) depicts the flow of air
[Figureddns i nFigusetand sghematic eanstfuctignal ediagrami of)a umiididy control
an explanatory diagramwhich illustrates the flow of
devate accatdieg s a ifinst@nfbiodahent pé tiat proseno invehtion, wherein Figure 1(A) is a
dehum dificati on operating node of the humdity
topCaBW, PllburcdRB) €£a Rift difkevilein Fi?l@ﬂ@'lﬂﬁlﬂ ght gide lviewg dh@ Fidure 1(D
p(l;\lqguregSe:st( gn explanatory di agram which ill us%“?at esﬁéur ®)
lsatllggr‘;lg\gw of air streans in a second operation of the
dehum di f| catl on operatl ng node of the humdity

Fl%%gtzﬂgl 6 i s an expl ana%géléﬁ%ﬁj&%gsﬁg%}qg hw[ F‘:h]%%; g]an adsorptive
clefif %4@%“@@% i opRPLEM crthsdEnst SBRE i () control

e Bk B SR e s o
nm%ngac')geraﬁon of the humidity control device of the first embodiment, wherein Figure

3(A) depicts the flow of air streams in a first operation and Figure 3(B) depicts the flow of
air streams in a second operation.

[Figure 4] Figure 4 is an explanatory diagram which illustrates the flow of air
streams in a first operation of the dehumidification operating mode of the humidity control
device of the first embodiment.

[Figure 5] | Figure 5 is an explanatory diagram which illustrates the flow of air
streams in a second operation of the dehumidification operating mode of the humidity
control device of the first embodiment.

[Figure 6] Figure 6 is an explanatory diagram which illustrates the flow of air
streams in a first operation of the humidification operating mode of the humidity control
device of the first embodiment.

[Figure 7] Figure 7 is an explanatory diagram which illustrates the flow of air
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the hum dification operating node of the hum28 Uanuary 2007

control device of the first enbodinment. [Figure 8]

Figure 8 is an explanatory apigran1mhich conceptual |y

illustrates the running operation of a humdity

control device according to a first variation of the
strdahfssih a sbeatidiapdianion of thetteihedifichti@UspRr 8ing)m st fehé hirhility control

flow of air streans in a first operation and Figure
deviéR)f tHE Bt bmbbdigadnt OW of air streans in a second

operation. [Figure 9] Figure 9 is a schenmatic

: ructi Is 1 o5l t [
[Fi 583 ﬁgﬁxlae g 1§‘%a&\]lag%nla§)tn{h gnﬁﬂgg%ﬁﬁféi@?.cbﬁéepﬂgﬂ‘{r iflastrates the

ccording t second irs

ronfE el off Y Bhlo b AtoP aetieh st rtpe g M bl ne it
erpocien Ttheref Hidfus BrAN ARt B At AERmE G EclpEL 2ergion and

_illustrates the configuratjon and the running

Figyprcl (B idgpictsithefloy @of dirsifeasninraiecond Areeati®8cor ding to a
third wvariation of the first enbodi nent, wherein

[Figirg@® e 10(Hpurgediis tasschimati¢ censifuctipnal stizgsamsof & hamidity control
first operation and Figure 10(B) depicts the flow of

device acbrdags & BRecvnd eadatiomnpthatfirstnemtiddijbitgwhereirl Figure 9(A) is a
Figure 11 is an explanatory diagram which conceptually

topl ViewSkigade SR BY ea 1eROddd GidtvaFigare ST i§ B eight'siaé Migw, and Figure 9(D)
operation of a humdity control device according to a

is d reM ibw, variation of the first embodi nent, wherein
Figure 11(A) depicts the flow of air streans in a

g oper@tj an d, Fi ( '
(Figleb 107 PECTRELA"P Roal LM Budr{ Sl dRPUALER, Rt Mhstrates the
is.as mat i ¢ _constructd opal. di agr f.a hum.dit .
confignidigh ang g Byrite SRy aig: Paridty3R6RT i3 kit o tire
t he present invention, wherein Figure 12(A) _is a.to .
varitigyyof Hiedfifsterbqdinents wherepy igured0A) @fw,wtécr%d}oav zgflbi eams in a
is aright side view, and Figure 12(D) is a rear )
firsy ppexatigrringUfigure 30 dapicés the flow efipitstispmn i & psoad aperation.
whi ch conceptual ly illustrates the running operation
[Figdreflhp hunfiguteyllc snan ekplaissory edisgremr which cooceptenllyeitlustrates the
enbodi nent, 25 wherein Figure 13(A) depicts the flow
cordfgugtion it e Rinhingaopktatish of pduatidioncannd] Hevjey accdtiim) to a fourth
depicts the flow of air streans in a second operation.
variation of the first embodiment, wherein Figure 11(A) depicts the flow of air streams in a
first operation and Figure 11(B) depicts the flow of air streams in a second operation.
[Figure 12] Figure 12 is a schematic constructional diagram of a humidity control
device according to a second embodiment of the present invention, wherein Figure 12(A)
is a top view, Figure 12(B) is a left side view, Figure 12(C) is a right side view, and Figure
12(D) is a rear view.
[Figure 13] Figure 13 is an explanatory diagram which conceptually illustrates the
running operation of the humidity control device according to the second embodiment,

wherein Figure 13(A) depicts the flow of air streams in a first operation and Figure 13(B)

depicts the flow of air streams in a second operation.
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26 January 2007 102 [Figure 14] Figure 14 is an

expl anatory di agram which illustrates the fl @6 danaany 2007

streans in a first operatio f the dehum dification

operating node of the hum di 9§ control device of the

second enbodi nent. [Figure 15] Figure 15 is an

expl anatory diagramwhich illustrates the flow of air
[Figurstldgans Figur $edoad «phnaiohodiagfant hich illustrates the flow of air

dehum dificati on operating node of the humdity

stréa@iytin Ql firdedpeefionlofthed SRR ATRSPerRinE mddel FhEhdididity control
Figure 16 is an explanatory diagramwhich illustrates

de‘;l&eoffthgg\éc%dgmqmdﬁ{e;@ans in a first operation of the
dification operating node of the humdity control

[ of s Fi .
[Flg@\-{:.lgfan elf(% e I gslggn cf";ggr atot g%a?n v{r: 11 sérye htiécglﬂo%v of air
flow of air ., str a, seco erati nof he o
St h # sl bRt B c{i?lca?ﬁa e oRH A g humidity

deV| ce of .the second enbodi nent. [Figure 18] Figure 18
conteol davigs of e secong epy 8@?‘% whi ch conceptual |y
illustrates the running operation of a humdity
[Figwatlbl deRigew Hedordierglangory fliageam wdwlatilnhtsﬁa@s thrdlow of air
second 15 enbodi nent, wherein Figure 18(A) depicts
streaies ifl 2ofirso bperatiors bf dwrtemiidifeation eperatpgy mbde nf thechumidity control
Figure 18(B) depicts the flow of air streans in a

devs&CoMibe SROndEindodinieht.gure 19] Figure 19 is a schematic
constructional diagramof a humdity control device

[Flétﬁ‘é‘i“ljj' ng figud PEGORA e‘)’«ﬁfah@tbfgspﬂla%fa:ﬁ RéhiGe ARRfates the flow of air
enbodi ment, “wherein Figure 19( a top view,

stré:ahﬁ% G sé%{nﬁ)o letatiBn oﬂl‘{_g lgluh?glf\%tgé%loé{ebzgfﬁ?‘?né&(o?)thé Rurflidity control

Vi ew and S a rear Vview.
is a perspective view of a

de‘hfﬁf%ﬁf'? @ecg%ﬁi]{eningp lalén‘%??ce accordl ng to a t hi rd
.enbqdi ment_.of t resent invention. gure
(FIgREdRb 21 Figurerd iehio SUU Y e AR b poppsresly llustrates the
illustrates the flow of air streanms in a fir
rungingreperasionsi athyanidiéy gontenl dievise pererdips ta ity Vi%‘é’émb?f the second
the hum dity 25 control device of the third _
embodimgntrevhereid Figyee £8(A0]depictauhe oW ofsainstraamysiin@dirst operation and
perspective view which illustrates the fl ow of
Figure 18(B) depicts the flow of air streams in a second operation.
[Figure 19] Figure 19 is a schematic constructional diagram of a humidity control
device according to a second variation of the second embodiment, wherein Figure 19(A) is
a top view, Figure 19(B) is a left side view, Figure 19(C) is a right side view, and Figure
19(D) is a rear view.
[Figure 20] Figure 20 is a perspective view of a humidity control device according to
a third embodiment of the present invention.
[Figure 21] Figure 21 is an exploded perspective view which illustrates the flow of
air streams in a first operation of the dehumidification operating mode of the humidity

control device of the third embodiment.

[Figure 22] Figure 22 is an exploded perspective view which illustrates the flow of
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26 January 2007 103 air streans in a second operation
of the dehum dification operating node of the2éughghry2007
control device of the third enbodi nent. [Figure 23]
Figure 23 is a circuit di agd®h showing a refrigerant
circuit of the humdity control device of the third
enbodinment. 5 [Figure 24] Figure 24 is an explanatory

air gireghain abéoohd opaaton oftHeydehlimidificAion Sopbfifing mbdei dTGhe humidity
operation of the hum dity control device of the third

corRf) AN i BE the Wifd &hPodiles € 24(A) depicts the flow of
air streans in a first operation and Figure 24(B)

.deni t af  aj t k- i . N
GBI ot Sl B SO WongSE P it of e
: ' [ whi i Ll ustrat th f 10 ai
BT AR 0 e T oL 10,
G310 A0S 1o B R P B el e

perspective view which illustrates the flowof air
rungingceneation of thebwniditysentel davicsfofithe thindanghodiment; wherein Figure
operating node of the humdity control device of the
24@)idepictntboe flioweoft air stfeafniig afast2pErakioy and Fizxiré 24(@®) depicts the flow
circuit diagramwhich shows a variation of the
of sieftrdagnriaAtsecaridropetation] Fi gure 28] Figure 28 is a
psychronetric chart which represents the change of
[Figkr8 28] Of  FiBGreadd isCi éxplodell HeppBitietvibw Gakitl Mlustrates the flow of
operating node in the sumertinme. [Figure 29] Figure

air 4ftehris 3n PS ¥ r@@gl#tfohcofc M funifai 36 RpE2ERE nddiof the humidity

change of st at 20 the air during'the
N . - de in th —
cor bR S e R EERA NoneraLs  [0312] (1)
Hum di t t devi 0) Casi .25 (,70) .
(FiggIF 2Pher arfiELie AL FBjodelHErDEr e WY AEEN derasss dpe fow of

refrigeration heater .
air (streams %1 a second Operation) of the humidification operating mode of the humidity

control device of the third embodiment.

{Figure 27] Figure 27 is a circuit diagram which shows a variation of the refrigerant
circuit.
[Figure 28] Figure 28 is a psychrometric chart which represents the change of state of

the air during the dehumidification operating mode in the summertime.

[Figure 29] Figure 29 is a psychrometric chart which represents the change of state of
the air during the humidification operating mode in the wintertime.

[EXPLANATION OF REFERENCE NUMERALS]

[0312]

(1) Humidity control device

(10) Casing

(70) Refrigerant circuit

(72) Refrigeration heat exchanger (refrigeration heater)



26 January 2007 104 (78) First auxiliary heat
exchanger (auxiliary heater, cooler) (79) Se2®ddnuary 2007
auxi liary heat exchanger (aﬁbiliary heat er, cool er)
(81) First adsorptive el ene 4(82) Second adsorptive
element 5 (85) Humidity control passageway (86)
Auxi | i ary passageway 105 26 January 2007 [ CLAI M5
(78) A aFimst Bhixiiahyindad etchangen (auxiliate ieaer, wdoled conpri ses an
adsorptive elenent (81, 82) for controlling humdity
(79 afecdind atkili@d MeanekchatitRl yauRliakyReatdr] covldrpam to an
I ndoor space, the adsorptive elenent (81, 82)

81yncl pglingsdpididhty control passageway (85) having an
adsorbent provided on its surface and capabl e of

(SZ?dsongoﬂg a@%gpt'i‘%i e?%ﬂf&ﬁ froma first air stream and of

el easing nol sture to a second air stream and an

uxi ,i ary., passagewa 86) through which an air stream
5 (85$I omiélu?’b&/lf?g‘iﬂn%rf’ﬁ%asﬁ%gﬁwé?’ty control passageway (85)
en the humdity control passageway (85) adsorbs
(86\:):,‘1; sOUXLARRASHAEEYaY he humidity control passageway
(85) when the hum dity control passageway (85)
rel eases noi sture, wherein, during regeneration of the
adsorptive elenent (81, 82) by releasing the noisture
fromthe hum dity control passageway (85), all of a
second air streamprior to its passage through the
hum dity control passageway (85) flows, as a heating
fluid, into the auxiliary passageway (86). [ ai m 2]
A humdity control device which conprises an
adsorptive elenent (81, 82) for controlling humdity
of an air stream and supplying the air streamto an
i ndoor space, the adsorptive elenent (81, 82)
including a humdity control passageway (85) having an
adsorbent provided on its surface and capabl e of
adsorbing the noisture froma first air




stream and of releasing the noisture to a second air
stream and an auxiliary passageway (86) thr h whi c
an air streamflows to cool y4he humidity con?&gﬁnuaw 07
assageway (85) when the humdity control passageway
[CLAMSY adsorbs moisture and heat the humidity control
[Clai ggsagevvay (85) when the humdity control passageway
’? ) rel eases noi sture, wherein, during regeneration
of Al hemaiitsocquitiol elegice ehich (Binpriddy ahyadsapaes ichgnennq81, 82) for
isture fromthe hum dity control passageway (8‘%53’ a
contrqjdpg hymidilys ﬂhﬁ“aﬁtﬁea@t*}“é‘aﬁ’r‘%&i% the gur stfemmp i am, fpdoor space, the
adsorpiiVeO UtthehP Q8 DU B Hiih fudifPtd Hurd@sP FERNGYY phdRdevidyO g Raving an
a heating fluid,”into the auxiliary paSsageway (86), _
adsorpapit pgovtitled vasts sfrfach eind empaitle aifradserbantheamdispus Seom a first air

through the humdity control passagewa 85). IC aim
steeariy 3 8t el (F Bisiats O debrkond 3 Sl B apxtiahy phisageway
(86) tHRRER iWhigRhll aft Wifesth tlovesOidt dod] tHéeintiBity B6httSl PasAgeway (85) when
regeneration heater (723 which heats a second air
the hymidithrprtiadr passageney o(86) adswbs mmeisturee and et the domidibl control

passa RS AR8Y e BN dolfol bRk B TERRRL bR
dewheeimfdueingi Rpeheratoar 6f theSalsorptivenetinignt 8Nt 82)| by releasing the
device includes a refrigerant circuit (70) through

moistyje; fxem ghey BF’F‘F‘BB’r eomiro] passageAyABek ailcPfr?eFQCBF‘ilrﬁH stream prior to 1ts
j [ I [ g rad.d; 1 :
passag b B Al EHg BB PstER Ry N8S) PoUBOES S RALAE uid, into the
auxilisdyeassagbway@6ant circuit (70). [Caim5] The humdity
control device of either claiml1 or 2, wherein said
hum dity control device includes a regeneration heater
[Claih %) which heats a second air streamprior to its
entrance into the humdity control passageway (85)
and hwmidityx¢antrel yepigs s\algie&/a»pn‘(p&sgq amradserntiva elament (81, 82) for

7 whi d. aj f
8 et o I e R, By PO e, e
adsorfiBfcoeRniche (8EC 8P idhidingtd damidilyo\wentrslt passiewayn(85)t Yaving an

control, passa?evva (85). . . .
adsorbent provided on its surface and capable of adsorbing the moisture from a first air

stream and of releasing the moisture to a second air stream and an auxiliary passageway
(86) through which an air stream flows to cool the humidity control passageway (85) when
the humidity control passageway (85) adsorbs moisture and heat the humidity control
passageway (85) when the humidity control passageway (85) releases moisture,

wherein, during regeneration of the adsorptive element (81, 82) by releasing the
moisture from the humidity control passageway (85), a part of a second air stream prior to
its passage through the humidity control passageway (85) flows, as a heating fluid, into the
auxiliary passageway (86), joins the rest of the second air stream, and passes through the

humidity control passageway (85).

[Claim 3]

The humidity control device of claim 1 or 2,

wherein said humidity control device includes a regeneration heater (72) which
heats a second air stream prior to its entrance into the humidity control passageway (85)

and the auxiliary passageway (86).




[Caim6] The humdity control device of claimb5,

wherein said humdity control device incl udeé a

refrigerant circuit (70) thﬁg?gh whi ch a r ef£PiJgBHaRt 2007

is circulated to performa refrigeration cycle, and

wherein the regeneration heater (72) and the auxiliary
[Claifi@jt er (78, 79) are formed by heating-heat exchangers

of 'the refrigerant circuit (70). [Caim7] The

huifhdhtmidityndonob! dsvdead chiimed, t her claim |1 or 2,

wherein sai.d humidity control .device includes a first

2dSHFTs GedchusHy qop! dhvice includes - reiEigeRapt Pt (70) through
whiched RIBSrat§Lircdiel loSpetforthl %ﬁ%@mﬁ% 29clk oS LL @

batchg%unning opefzﬁionlﬁkic altgrz%t§F§ sﬁ?ﬁches

bethge eegeperption f heatar ¢123r wit iformeidn byha cheatingdieatr exchanger of the

. first air.streamis adsorbed in the first adsorptive

reﬁjgéeﬁfé%éﬁfm((% while noisture is released to a second

air streamin the second adsorptive elenent (82) and

_(ba a second operation in which noisture in a first
[Claim{5} streamis adsorbed in the second adsorptive

el (ﬁ%) e . noj .S elgased to a second

ai ?Hgﬁltrugam icﬁﬂ{}h]e&ﬂcg%tf%g%%%%% ilv(gr zgl enment (81), and

wheheiem said chumiditdidoyitrolbdévied ithwdes & regeficrafiog beger $72) which

h as to pe capable of performng (i).a ..
cats @ GrPny AL FLSABITIN to gy entrange h%a dh¢ hugdityhcontiod passageway (85)

' r T i Ly ar
s U3 SRS ) OB LY APPSR ot
air strsawoafter 1is7 p@Baghatimeugh 2@0alxility qrapiagewaye (&E)ebefore8Ry second air

i cheve dsar,bs isture in irst air stream and
Stream(\l\ﬁ?‘)vs 31\{0 h’@jﬂnﬁﬁﬁ 8@&91?&*?%383§$)aﬂ ng node in which a
heating air streamflows through the auxiliary

. passageway (86) of the first adsorptive el enent (81)
[Claingp] t he second adsorptive elenent (82) whichever

hLERERaT) Sl e e B BRRRST 2 T 7 wher ein sat

evice™df claim7, wherein said
huwheteiny said Hunddityle@shesl devicoficl@ies @drefgetantt @rcuit (70) through

.. Simyl taneously perform (i) a cooling/adsorption
which ggefnigerang 1s-rigalated tmerprm a sefierationsycle apd Bheraibws

t higug eﬂetlﬁio?luﬁéité@ngl)oagf %gf‘a{ﬁ%ﬁli&@ﬁ)ge&l@r & oy Sle formed by

adsor pti ve el enent e secC

heating-heat exchangers of the refrigerant circuit (70).

[Claim 7]
The humidity control device of either claim 1 or 2,

wherein said humidity control device includes a first adsorptive element (81) and
a second adsorptive element (82), and is configured so as to perform a batch running
operation which alternately switches between (a) a first operation in which moisture in a
first air stream is adsorbed in the first adsorptive element (81) while moisture is released to
a second air stream in the second adsorptive element (82) and (b) a second operation in
which moisture in a first air stream is adsorbed in the second adsorptive element (82) while
moisture is released to a second air stream in the first adsorptive element (81), and

wherein said humidity control device is configured so as to be capable of
performing (i) a cooling/adsorption operating mode in which a cooling air stream flows

through the auxiliary passageway (86) of the first adsorptive element (81) or the second




adsorptive el enent (82) whichever adsorbs noisture in

a first air streamand (ii) a heating/regen tion
operating nmode in which a hegying alr streamsé%'@!}!)éa"y2007

t hrough t he aUX|I|ary passag emaé€ of the first
adsor%l‘éeore it S22 ehichqven jadserbs Haostes g %\d@@? #in pigeam and (i) a

oas TSI AALp SOLET e FE\FAES, PBURRLET g O s o

auxiliatyapmssdgewnlye(88) rofsthe dfidsu adsdiritivecelamen (81@\wrctheistcond adsorptive
co d so as to he capable of . selectively
eleme%ﬁlé ﬁ‘#ﬂﬁ‘g‘eﬁ%‘i aiFs ?SWGGSGISFW%WWI on operating

node in which a cooling air streamflows through the
auxi liary passageway (86) of the first adsorptive
[Chnnﬁénent (81) or the second adsorptive el ement (82)
noi st.u a first air stream and

:Tf‘ El\]/ﬁrédé dso;l'?g%eé’hc roétcie IOperatl ng node in which a

heeuhbﬂ:m aald HubfRdity fdoabl tdevieb il EhifigusddXisbi @8 o simultaneously
passage (86) of the first adsorptive elenent (81)
perforg (Pha @@Xl@a/@dmmmwvr@tm&mmun (v@zyh whicedlingepir stream flows

throu%lﬁ kﬁeﬁ%%]ﬁ%ﬁ? yﬁa%%gﬁg Ef ( \S/ti?tﬁ Eeh%o dsso t l$%ta@ ]7«‘)9]the second

adsorfliveneRireinh (82) dytﬁctrevdlr taylsorbmtmmbtuﬁ@\in Cae ﬂr@tc laftdetteatn and (ii) a
(,72) which heats a second air

t heat er
heatingf %%%%wbggpqrgt?n& &0dit g ey A Beaing #L rﬁtraamyﬂewmtmﬂugh the
aux1l1ﬂ§r5§£§9§%’é@éy ) ofapd ﬁrg'tea&ﬂmt é¥m&gs§8§9 %‘P’?ﬁa o onldogldsorptlve

sorptive el enme
elemep7@2) #@jchehirahlesms nwisiureito 3tsecamd agtstream after its
passage through the hum dity control passageway (85)
of the other of the adsorptive elenents (81, 82). 108
[Clai®§] January 2007 [d aim 11] The humidity contro
device of claim 10, wherein said humdity control
devh@bumrd@ﬂymegolaiqvmmfgbmﬂt circuit (70) through

*vﬁ'éﬁ' th "Gl il w coﬁtrtgll \rﬂgelcgt gd%%l?ig%df 96 M 1o be capable of

rlgeraloncc rern egenerati o

selectivegt switdhiizg btk (1yesl coyling/ddesrptiog obezatmgmdaamgewmeﬁ a cooling
the refri gerant circuit (70) and the cooler (79, 78)
air streamiigwietironghathe guxiliaty. prssagewny K8t the first adsorptive element (81)

or the! &b&AP Q&s%mtlv%' diGH (8f)79iuchever adsorbs moisture in a first air stream and
(it} a heating/regeneration operating mode in which a heating air stream flows through the
auxiliary passageway (86) of the first adsorptive element (81) or the second adsorptive

element (82) whichever releases moisture to a second air stream,

[Claim 10]

The humidity control device of any one of claims 7 to 9,

wherein said humidity control device includes a regeneration heater (72) which
heats a second air stream prior to its entrance into the humidity control passageway (85)
and the auxiliary passageway (86) of one of the adsorptive elements (81, 82), and a cooler
(79, 78) which cools a first air stream after its passage through the humidity control
passageway (85) of the other of the adsorptive elements (81, 82).



s

[Claim12] The humdity control device of any one of
clains 7 to 9, wherein said humdity control gevi ce
i ncl udes: a regeneration he?@gr (72) which #@4daguary 2007
_second air streamprior to itS entrance into the

[Claimddd dity control passageway (85) and the auxiliary

paﬁggwg?ﬁ%@mp&vg e iaﬁ%t}@’ adsorptive elenents (81,

82); "an au ary eat er 79) which heats a
s eampfbiishidshuraidity adonabl idtsicpdndadss 4 hefbiggtant bizcuit (70) through

c.auxiljary passageway (86) before {he second air )
which 3 aefEPTaBhaS | HrAteL tHURFTRTY acaﬁffr\geﬁatlalas%&w&gﬂ wherein the

regené@dn HRBEr Y7HOR! Rrmbd By 4 %a%i{?—ﬁé&t CRMahgér bf iRl reMierant circuit

streamafter 'its passage throudgh the humdity control
(70) andstbagesler(79838) Bffotrhed by heoolig-hént eacmogat dfithe refrigerant circuit
el emrents (81, 82). [Caim13] The humdity control
(70). gevice of claim 12, wherein said hum dity control
device includes a refrigerant circuit (70) through
which a refrigerant is circulated to performa
[Claimd®}i gerati on cycle, and wherein the regeneration

heat e 7 an e.auxd || ter, (78, 79) are
fo?ﬁ%b‘"&@‘ﬁgyhcé’ ﬁ’lo%e_v Cgea%?mel& ?ﬁ%ﬂ@@%‘%& t(:'t e refrigerant
Ci kvhigidin (id) haniditly @dnaebhevicd Titludés) a irsgdneratied Heyter 72) which

cool i ng- heat exchanger of the refri Cgﬂeran_t circuyit
heats (amf:pm? @Irastipamuprion® 1 aRtEancy intgrthe Sumpdity centsl nassaggyvay (85)
13 o : : f oo . B
ot o g OBEED (TS5l ] BLBIENNL 82 sy
heater €78;r H)bwhich alidtswh eseeomd hin estrdmeafiéroits phssagd thrgeghatiie auxiliary

circulation in the refrigerant cictcuit (70).is chapged
passafvad; £ REE® b SPS iy oB0: UEh it B Sseiol Passageway
(85); 2BAENEHAL! (), STHORhicR dobR P aredait WiBAMAJafte? AR Bids@S® through the
humidity control passageway (85) of the other of the adsorptive elements (81, 82).

[Claim 13]

The humidity control device of claim 12,

wherein said humidity control device includes a refrigerant circuit (70) through
which a refrigerant is circulated to perform a refrigeration cycle, and wherein

the regeneration heater (72) and the auxiliary heater (78, 79) are formed by
heating-heat exchangers of the refrigerant circuit (70) and the cooler (79, 78) is formed by

a cooling-heat exchanger of the refrigerant circuit (70).

[Claim 14]

The humidity control device of claim 11 or 13,

wherein the direction of refrigerant circulation in the refrigerant circuit (70) is
reversible, and wherein

the direction of refrigerant circulation in the refrigerant circuit (70) is changed in
response to switching between adsorptive and regenerative sides in the batch running

operation.



