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;e3ejjt I p6T: 1 DEHUM DI FI CATION UNI T TECHNI CAL FI ELD
The present invention relates to a dehumdification
unit for the dehum dification of 5 hum d air by making
utilization of the adsorptive action of an adsorbent.
BACKGROUND ART.DehunidificaHion units enploying an
adsor bent have been known in the prior art. Referring
to Figures 35 and 36, there is |Ik sirated, by way of
exanpl e, a struct ur SESTUMIDIFICAT 6§nVNHﬁaI

dehum dification unit. 10 The conventi ona

dehum dification unit Zo is forned by sequentially

| am nati ng an adsorption elenment 31 having a | arge
TRCBNICAL BIELPenti | ati on passages 35, 35, ... each
supporting on its interior surface an adsorbent, and a

cool iThe tpﬁ%s@ﬂﬁﬂ{'erﬁl%n hawicR & & dEﬁﬁﬁlﬁlﬂBﬁiﬂQﬁ '[mf? orthk deh midification of
ventilation passages 45, 45, .... in a egree ane

hRARE S ﬁ ﬁ}gttft{]ﬁat%r{ %P/tﬁg Eﬂ% tiv% fg&g Igla%eéc'ds? ?en 50n. "

are app oxi y or t hogona ven

Ceee And, |n t he
B@%ﬁ%ﬁ?ﬁ??ﬁ@) n unlt Za, humd air (Aa) which is a
streamof air to be processed is passed through the
ai i PeRvnidakicabian paas sgwdoydne agdsorbent avehedn known in the prior art.
adsorption elenent 31. On the other hand, cooling air
Refab)ng © PigeeedStand 36 gthetehie ildustratednby Mayiod rxpapkagesucture of such
45, 45, ... of each cooling elenment 41. On the side of

a eadlenacks) dpliureidi fdago® 0hit31, 20 the noi sture contained
in the humd air is adsorbed by the adsorbent

SUppPohd echRAtSNE d%‘ﬁhﬁld?ﬁ’é'a{l@ﬁ An 17, b forfle b\fles@guérﬁlta l? Ii‘a.mmatmg an

passage 35, and t umd alr 1s ¢ ange i"nt

t nmh I at, of sorption
a£5ﬁ“?‘ﬁ%%”l%“ %iu@%%?s F dhinfer P B oD R bR 3535, - cach
he side of .the ad t|o %enent 31, s | j ber at ed by
S%B%msx%ﬁwaewtw & 2p 3dper gfitgpnd PA&SPP ing glFmegt 41 having a large
rough the air ventilation passage 45 of the cooling
taiy yentmionapaseages Hhed Hdsoriptai Y¥hdegspmblang phassf so that the air
the adsorbent will be nmintained at satisfactory
vangletios pas@genvd, 3§, |.oag gpprdxadately drilrgpnalnd tliehedr ventilation passages
dehum dification unit Zo will denonstrate its
43J¢buni.di fi cation capability at high level. The
conventional dehumdification unit Zo is made up of

the ads@r pf ieNiehluf f‘&aﬁloﬁ]u ,hl&ié g%l(Aﬁg Lgagfé %ream of air to

41, wherei n each a sorptlon el'énment

Lt AR SN IN—
B U Tt SR ey b i

ventllatlon passage form ng nmenber 32, is shaped |ike
pagsageubh i deof eanhdiveling elemeohd bf Onltlee sifle ofeashiakisurption element 31,
passage form ng nenber 32 and the side-plate nenbers
th@810iB@rei confatireden tlof huirhidesir i agsorbedable thefade@tbamt supported on the wall
fibers, and supports, on its 10 surface, an adsorbent

sustiedo Bthe Sirlviefiflafigh pseel 3, and B M8 dAMAS EhiiRRd int6aGReam of low-
cooling el enent 41, conposed of an air ventilation

hubfRPeE, Mallvilde %gp@f ad‘s“grrpHS ge%x@rb e{aeoﬁ&%g ?no?% adsorpuon takmg

corrugate plat€ and a

GETREGE iy bt SERSELAY S USRS b e it e

ventllatlon passage formi ng nenber 42, is shaped like
coglinggik (b flawenzl hreughdbe air v enttlasipn passagediof the cooling element 41.
ventilation passage form ng nenber 42 and the
Hesihie tpd alserptienivapsbilil, of4Be hdsobtsenmed]] be aimiataled et satRfatory levels
(thin netallic plate) nmade of al umi num etcetera.
PROBLEMS TO BE SOLVED In the conventi onal
dehum dification unit Zo as descri bed above, each
adsorption 20 elenent 31 is formed fromthe air
ventllatlon passage forn1ng nenber 32 |n t he forn1of a

o, L
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bet ween. t he to-be-processed air (Aa) flowng in the

inside of the first air ventilation 5 passage 35 and

t he absorbent supported on the interior surface of the

first air ventilation passage 35. There is no problem

wi th such arrangenent. In the cooling elenment 41,

however, there is no need to2 ncrease the area of

cont aﬁct bet ween _the interjior surface of the second air )
OXREnt i P88 | R5#109a 85 dee: aandh e 1dgburailbiicatign apmit (Zapyvill demonstrate it
flow ng through the second air ventilation passage 45,
delwnidigicatien qapabidigoatdhighvievel enent 31, but there is the
request for the efficiency of heat liberation, in

ot her Thercdavéndtions] debquiidifidatidnainit DeismeaieSipadTaBe agdiRdn clements
the flow of the cooling air (Ab) be restricted thereby
31 and BRUERIHPRINSSs 91, PRESHWLEn adidphditiehbs $1, WhlBLA of an air

of the coolrng air (Ab) be increased so as to in ase
: ' . ' f.heat. Spi f th .
VRS EPARGIRY (B PR her o, G HE R RS 4 SRt e o e
1 the .cro 15 sectjonal shape of. the second air
O%\’Hlf’ﬁ %{ﬁ?-s}s??%@&%@ 35 33 seprottely Iéﬁaﬁeaf@f:h%il torqngsyrface and to the
t herefore being unfavorable not only in view of )
otgeicBicE Shithgyair Hsrblatipe pesspee faTaing fembendy, isfshapest like a double-
i beration but also in view of acconpli shing _
sifledorandtenmeht Each ¢fitbe dielventildiidn passagenfocrainglmérnber 3afankdhie side-plate
dehum dification unit zZfl. To sumup, the flow
me@deStIM A3 Rf fodmbd OF MRk haher Bhl€ RS AkfAGE GFbelY anllSsupports, on its
cross 20 sectional shape. The contact resistance of a

sufBbd, BUISAEEnAMEh BoLiich o bRRIL! alr IS high at a
sharp-angl ed corner, and the area in the vicinity of
such corn 1 $_a, reqjon ere substantially np air .
£ o Cadibet Bp 1 2Eh ot cleritil “pabbrbpi P of'dir venttarion
Cross-secti ona s&ﬁ e of the secgnd air ventilation .

PA3ACE AGENIRE Emper; Sinta? the shaps &f goprgaed eéate vad a pair of tabular
_passage area to total p_assa?e area is small. For

sigsenlatsl mempresnddohb mseectivebhiiamlyatttachedte oae isorfagrasmhire the other
25 which is identical in passage area with the second

sugfiace vEMite diatvientilapars pagrege Forbiihg hreesnteer 424isr gaped it ardouble-sided
cross-sectional shape, the second air ventilation

capit®eale BAbh WIOSe 6 0&Silaemt pARAle AIARE hitnivel AW Pihe side-plate
beconmes greater in flow resistance by an anount

m&ALES SR8 RYohfed Hont ol SBLERERI (Thif frxﬁe‘?ﬁtihé?at@)aﬁﬁ&ag %f aluminum
area befween the passages. As a result, pressure

etée?&?l of the cooling air (Ab) flow ng through the
second air ventilation passage 5 45 increases.

r_di «~Jfromthe aspect of acconplishing
me Bl SOLY1ER: j ¢ ency of heat liberation in
the cooling element 41, neans capable of reduction in
pr es sl te|cogxentionalndehyoddifinggionl umtehi asidesetiload abolye, each adsorption
i mpl emented. Bearing in mnd the above, the present

elémeng 3tliio forweesl fomdehe ¢ contilathgl yassape fobh@gtm@hbdri32 in the form of a
present invention is to maintain the dehumdification

begi@ip@ithte tderfberdand the first air ventilation passages 35, 35, ... have a triangular

cross-sectional shape. On the other hand, each cooling element 41 is formed from the air

ventilation passage forming member 42 in the form of a bending plate member and the

second air ventilation passages 45, 45, ... have a triangular cross-sectional shape.
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10 dehumidification unit at high I evels over a | ong
period of tinme by pressure-loss reduction. D SCLOSURE
OF I NVENTI ON The present invention enploys the
follow ng constructi ons as specific neans for
providing solutions to the ahove-descri bed probl ens
Wth the prior art techniques. Firstly, a first

inventign of the present.appl.jcation digclggses a |

dehuml BT BSYF GiPeT e AP IHIAIOR RG-SR & AL adSorption clement 31

. lam nations of an adsorption elenent 1 which supports

lsaiieswért@ehﬁveaﬁdﬂﬁl?g%i emssesestiona shape.omvithi # giewitp increasing the
ventilation passages 3, 3, ... through which air (Aa)

capgbibty pf atsergiod Hyl anlagbuget the meckimbmnewt:s gobsiblepths, area of contact
and a cooling elenment 2 in which a plurality of second

betiveerV el Ed-&~%ﬁ%eﬁ@§%ﬂ@ﬁa}4ﬂo€7ing in th U oIhC Birst air ventilation
cooling air (Ab) flows are formed planewi se in rows.

pabifpe O A gﬂefdbgﬁ%kxﬁnsuﬂﬁblrtecpgn Elf}:.emftérfosx‘tsuffgéleeglf 112758 aif Yentilation
characterized 1n that? the cooling el enen I'S
i@de t. a planewi se inper area thereof, wth an
pég%a%\éi%.gq‘%{% 15518%%{}&8&1%%‘1%%%@ " a frame; and
each gé t he second air ventilation passages 4, 4, ..
i s di Vi d&uceingnelemsaht hghovevien: Berniseht Aged findigesgdhe area of
and an exit opening 4b situated respectively on one
coptast Hgbvieseths| interign dutfaca hé the lsesondaais aigetilatien giagwmge 45 and the
t her eof . 5 A second invention of the present
caappt i @at(Adh thwsiapohesuch dehsetodd fdie atentiftioni passage 45, unlike the
conprising alternate | am nations of an adsorption
adebiPiBA kleneh B £ ous URPO IS the ARYuaHIOF ERIF@RL Y dF HoBi B¥kr&ion, in other
plurality of first air ventilation passagés 3, 3, ..
| i 0 | ows .
S R Rt T e Ol o B PURGERT BE e PURARE (D) be resuicica
ich a Lural ity of second .air. ventilati pass.ages
5500 Fecicf i Fish ofrFestibotrd HG: 4 TORPG Pols” CoBng e (ab) be
. fornmed planewi se in rows. The dehum dification unit of
INGIRRSCE S€ Gh P InARFaRR e fanasity RhplsorrtionAddierta t hat each of
the second air ventilation passages 4, 4, ... of the
cool i Rgspteaidhg alwvhalssaibed pprudseimeatseinythe gotlangelbment 41 the cross-
cross-sectional shape. In a third invention of the
septicemb shapeppf theatdcond afrhedrgilationdpachges sl i@ id Ghe shape of a triangle,
dehum dification unit according to the first
thérBfed Hedtiy uhfSoBRUAbHlohiyC #f ey WH he¥mpifBinENiStovement in the
invention is characterizéd in that each of the secoﬁg
i [ hs €S 4, ... . £oolin .
oORpiendinpt R 1GaRAT ARG in Yewof Bl Iifovement in e
ross=sectionagl...shape. .1ln a, fourth inyention of the
A aREARER PP oh B s bl s
dehum dificatign unit according to the first )
i nvent P SHIM Whethgelitritasistrrcat olon flaw tads st eiken sffeesed tby its cross-
invention is characterized in that each of the second
seefional/ghape.| Ehé omntpasesdgesesf adyall surfaoé agdiestamtlenmepf air is high at a
el ement 2 has an approximately triangul ar
shapemgtedecdrn@naindsthapgea in the vicinity of such a corner is a region where

substantially no air flows. Because of this, in the case where the cross-sectional shape of
the second air ventilation passage 45 is triangular, the ratio of effective passage area to
total passage area is small. For example, when compared with an air ventilation passage

which is identical in passage area with the second air ventilation passage 45 but has a
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In a fifth invention of the present application, there

is disclosed a dehum dification unit according to any

one of the first, third, and fourth inventions. The

dehum dification unit of the fifth invention is

characterized in that an air streamregul ating 20

means X, configured to i nhi bi% the flow of the cool i ng
in the inside of the o

ajr (Ab) fromdevjatin en
_ reﬁjg.pglglﬂ?crqsg-saqt%is ééageg tbeh éeq%]gn@lﬁ gvegglagpntwésﬁg o‘i? 3,61056 Cross-

element 2. In a sixth invention of the present

seappial c skapsn is t iniengulpss gicembp sgrdatar diahdlevdi fesisiantoonby an amount
unit according to any one of the first, third, and

cdrouporidingicetht idiffesencelin effettive isfage atdadetwedntthepadshges. As a result,
sixth invention is characterized in that it further

the PAREIBESssef4Re EddMplt @) FWiAS HHGudERBSechndiaPR:GHtion passage
on the side of the entry oOpenings 4a, 4a, ... of the

A SEERAE, D elochily ST RESSBNE ot aybmmplishing BEpEMment in the
i.nsi de of t openi n 4 through each. of the en .

c{GR I TgL heat SacgRion I e i ARt duometmy gahls of reduction in
hi gher the nearer to the downstream side of the first

pragsure kot 10 the cormpademgt 41 3howld be implsmengsd. adsor pt i on
elenment 1. 5 In a seventh invention of the present
appl i Egeiing in ned ¢hé gboles ¢hoprderd idedntiondivds vaté.omccordingly, an
unit according to the sixth invention. The

otjediust did ipe@ehOinventibn 06 fohenad@NigntHe deMemdifivatibs capability of a
characterized in that the flowrate regulating neans Y

déh%ﬂi@iﬁ@ﬁ@orp%iﬁﬁt}ﬁémﬁvéls %v&aasl%ﬁg gelli@(pgit Tﬁh@i)%/ &JP%S&@IIB% reduction.

openi ngs 4a, 4a, .. of the second air ventilation
econme shorter the nearer to the

D%?;év\%s reamoe}ﬁgngNt]ﬂg)wbi rst air 10 ventilation

passages 3, 3,. ..., An eighth jnvention of the present

appl i iPETTei ‘é‘?f?‘&‘é’élsﬂngﬁaghé’ﬁfaﬁ‘?‘i"’élgtCi"B?F‘f}HPPs ad speeific means for

conprising alternate | am nations of an adsorption
pravigigntolutions te theabppofessribed pigblamsenith thsdrion aririechiniayes.

plurality of first air ventilation passages 3, 3, ..

t hr oudfirsthhi  Argiinvenfiah of shd eresemtcappdieatidnl disdogasen dehumidification

formed planewise in rows, and a cooling elenent 2 in
undhicoipaisih #ltediad ilamimliosePnch aldorped eledten® which supports an

passages 4, 4, ... through which cooling air (Ab

dsbesit AEinl WEES PLANEMN SErst Bir VAR atidh 3.3, -
Aot B in SRR R ulBlh Ot B ghth | NPassages 3,3, ... through which

SRR AT RETIB TR i o 2
| j [ | 4, 4 ... . .
B SRS e VRS RERE £ g B g

each djvi ded passagew se; and the passage resistance. o
fig¥s prgelosmed pipnpwisgi in rpwit | Thet dewnpdidsatipnsunit of the first gpyvention is
t he downstream si de of the openings 24A and 24B i s set
cherecterizhdiin thae thassdge elemest Aisqeovikled et anplaadwise inner area thereof,
ventilation passages nearer to an area 2c of the
WER G BgerehE BN theZelObERE PHAPENJikeOa tRfnaI RSIAr €K 6f @& second air
of the first air ventilation passages 3, 3, ... of the
veatBRoR a8 & £MENL il abJadl HAfR"o Eﬂﬁﬁ 2t4riﬁtoozﬁls§rﬁ%?o ening 4a and an
resi stance of ‘sécond aif ventil &l o passages edt et
to an .area 2d of the cgoling el ement 2 correspondin
o P8CHE mﬂ&ia[eélaﬁ‘?sgi?‘éb"ebf ST | PLPARAYSS, SIS 43¢ gfh the other
passages.3, 3, ... of the adsorption elenent 1. In a
PassageNisefidertherspt of the present application, there is
di scl osed a dehunmidification unit according to the
ei ghth invention. The dehum dification unit of the 5
ninth invention is characterized in that the passage
| ength of the second air ventilation passages 4, 4,
on the downstream side of the openings 24A and 24B
is set such that the passage | ength of second air
ventil ati on passages nearer to the area 2c

Y 4 I Y L e e
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dehum dification unit according to the ninth .
i nvention. The dehumdification unit of the tenth
invention is characterized in that the passage |ength
of the second air ventilation 15 passages 4, 4, ... is
set so as to becone gradually shorter fromthe side
nearer to the area 2c corresébnding to the upstream
side of the first, air, ventilation pass g s 3, 3, .... , )
of th aa%ﬁm%m&%ﬁéﬁpreferetoam}la@oelh@ doss mldpiridifisation unit
the area 2d corresponding to the downstream side of
CeIpprifing ekterapte lommatipag oo plemrigescl@ners, 1 whichafuppgs an adsorbent
adsorption elenent 1. In an eleventh invention of the
apd esehich agpihiatiat ofofist diheestilatordpsedges 803 .a.. 2¢hrough which air (Aa) to
dehum dification unit according to the ninth
bé PYREe FlowWd BredRMBE Hldnkb Gl ANoWRl ind@h doRGng P48 in which a
invention is characterized in that the passage |ength
.alr .. ilati pass . ST
PRE B SRR Nl iBh padbl Vs PER SRR e ooptsei ab) fows
SRR e Tl SO BN DRI invension i
of the adsorption element 1 towards the side nearer to ]
chargeterized 12 dhetovach Hidhelisergnd it Hentdeiogopassascs dmds i- deofothe cooling
the first air ventilation passages 3, 3, ... of the
elantsnr phisom apperemetely. rectaBgular @ossveekfioral shmpent i on of
the present application, there is disclosed a
dehumilgli &i egitd Ofhveiidn afCahéli psér® taPplidakiBhh there is disclosed a
i nvention. The dehumdification unit of the twelfth
dérnBBiico Snf RRLAGRE b ARE ik ihakiohNerRASRBRARAGH unit of the
of the secon%lalr ventilation passages 4, 4, ... IS
t. as . ne .curvedly shorter fromt si de
o] if PREGETRITH LN Sod BB lep A Vo T Frsspes 4 4
fde qf the first air ventilation passages 3, 3, ..
°€ ¢ £H I%Wﬁttizgwépéﬁ%fﬁﬁmia@wﬁqt% P TS HEctinpal gieprs-o
the area 2d corresponding to the downstream side of
the fiRse #urthydpventigni 6h PasPagpent (@pligation, . thersf is hdisclosed a
adsorption elenent 1. In a thirteenth invention of the
dengsdificatapppiinit atdoding tthehee firs ioveations efheadehumidification unit of the
dehumi dification unit according to the eighth
foufth @ien€idn isTiRradedizel ¢ fhatadch OF thidcbot ait Rentdll®tion passages 4, 4, ...
thirteenth invention is characterized in that the
- | .
e 238 ol pro B el o R AR Pl shape
of the openihgs 24A and.24B is set such rhat the . .
passag% gr g%f{s111 D JBEHIUSRA IO o e P Se?tc lcﬁfl?n’v é‘h?rfl a1 i gifclosed a
assages. nearer to the area 2c_correspaonding to the
d@a&ﬁﬁaﬁ% Gt B9<0FdRE 19 pst O pE hErfiTSh AR deudlydnyentions. The
3, ... of the adsorption elenment 1 is smaller than the
debumidifieationoant efatbe fifthdhvention ipthasereingdan that Bn air stream regulating
ventil ati on passages 4 nearer to the area 2d
mearsrespofiguned t¢ mhibiethd dlawsdF tharoslirdeaio{ At)Heorh idesiatiag fn the inside
ventilation passages 3, 3, ... of the adsorption
ofeh€bpditinglpart 24,35 §:3p6se8 BNENR dpBNiaR U OF 1ef cdolifig BIeRRANE.
application, there is disclosed a dehum dification
uni t ?I‘P.C?r dhng IQeddtn o'qin:tﬁee : ﬁ\égﬁ'egﬁgl}]cgﬁgn t%mere is Sdisclosed a

dehum di fi cation unit I nVention i

hatacterized in that the passage cross-sectional .area

degprydicdioni %%ﬂﬂ?g R Pk Pﬁﬁwptirgfs iae:@ a3 fqurth invegfions. The

t he downstream side of the openings 24A and 24B is set
debyppdifipgiion: wut phihs Sijeh dnvsaton éx ehasarasrized én that it Buther comprises a

air ventilation passages nearer to the area 2c
flowrate segmtadinggmeanst Y disppstireeatire siddeofahe titey bpershgsadd, 4a, .., of the

ventilation passages 3, 3, ... of the adsorption

element 1 is smaller than the passage cross-sectiona

area of second air ventilation passages 4 nearer to

the area 2d corresponding to the downstream si de of

the 25 first air ventilation passages 3, 3, ... of the

o o e ~ A £ " £ 1 a1 o - Y a1
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be processed flows are fornmed planewi se in rows, and a
cooling elenent 2 in which a 5 plurality of second air
ventilation passages 4, 4, ... through which cooling
air (Ab) flows are fornmed planewi se in rows. The
dehum dification unit of the fifteenth invention is
characterized in that: the céoling elenent 2 is
provi ded MAth openi ngs 24A and 24B whi ch overl a th
569%1 sucsatilation Rassaees 4t don - pabelBshe flog, rate of ¢ noolmg air (Ab)

that the second air ventilation passages 4, 4, ... are
engeraty tevnside of desameinigskt thamezht dmhpﬁsbagﬁr)d bp@ﬁmgm, cffa, ... is so
the second air 10 ventilation passages 4, 4, ... on

rephilatedaisns beeane Bigher OF nkher epdeiddgmsitdan 8ide 024 At air ventilation
viewed in plane viewis |ncI|ned SO as to get closer

pés%gtéy:;aj ea (%Qhé)édSBgﬁﬁ)e lel ement 2 correspondi ng

he’ downst r eam e first air ventllatlon
n el.e

passages, 3
appr oglgh tomgptgs IyyER ‘8%%%33 Rﬁ%‘?r@eapl?hr? O%l ﬁlfeé‘aen’lsh disclosed a
I nve on of the present application, there i
de&wgﬂe%geepnaues AcRORGIRE AP e BEIOMVERIAD. atkd fi%h%@ldtf@aaw unit of the
one of the eighth, ninth, thirteenth, and fourteenth
sevpibrinyeption iTRbardethurrddinf thetathie dfowimate regulating mieattsc¥ris Hormed by
invention is characterized in that the passage
setlingetitipapsagt 1édpeh 9f clondntay bpsrends 48tdn. . pesHagesord, aif ventilation
on the downstream side of the openings 24A and 24B

padSagéh A i NtoPbadgne! ket Shd RSk gS ﬂ%@de&néteaﬂleknd of the first air
closer to the area 2d of the cool i ng el enent

eg,g[al’tﬁﬁﬁgg#%&g_; 0 the downstream side of the f| rst air

ven I on bassages 3, 3, ... of the adsorptlon
el ement t owar ds downstrea . .
i nat fop Ciglth PGB SRy cRplioR oGO AdBHm dification wnit
appllcatlon there is disclosed a dehum dification
comTising.al isrRAte (Amigations ofra adsorpten elegrant 1 whish isupports an adsorbent
thirteenth, fourteenth, and fifteenth inventions. The
anddnwwhich & phuelityrof firsttaintentiimiongassageeds §, -i nhentghowhicls air (Aa) to
25 characterized in that a plurality of sets of the
beopeoesses (244 @andorddd phdewie ifecandarl b coolifl element 2 in which a
ventil ati on passages 4, 4, ... situated downstream of

plinREOPRRCHES a@%ﬁlﬁﬁo@ﬂ%sﬁée% zpr4°V' dedulh véhich coohng air (Ab) flows
back-and-forth arrangenent rel'ative tothe flo

arg'ff)ﬁﬁéd ?’%HQEE;%E%T%R’% ' nl%eah Uml)ﬁchtn t&g Cé)to {hlengighth invention is

el ement The fo omnng et

Cfﬁ%%{?gl e ngl)ﬁat I?ﬁe go%rl]f?l';:gre %tlén? S1s 81tovgc§]e% \%?}?\égenqggssc 4|Ab§r(1jd 24B which

overlap with the second air ventilation passages 4, 4, ... such that the second air ventilation
passages 4, 4, ... are each divided passagewise; and the passage resistance of the second
air ventilation passages 4, 4, ... on the downstream side of the openings 24A and 24B is set
such that the passage resistance of second air ventilation passages nearer to an area 2¢ of
the cooling element 2 corresponding to the upstream side of the first air ventilation
passages 3, 3, ... of the adsorption element 1 is greater than the passage resistance of

second air ventilation passages nearer to an area 2d of the cooling element 2 corresponding
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(a) Firstly, the first invention of the present
application relates to a dehumdification unit
conprising alternate | am nations of an adsorption

el ement 1 which supports an adsorbent and in which a
plurality of first air ventilation passages 3, 3, ..
10 through which air (Aa) to’be processed flows are

formed planewi.se i.n raws, .and cooling el nt 2._i .
10, R AP ESHEARATI 9T SIS 6% I VSR HaYRPEF T of Prass Séke adsorption
4, 4, . t hrough which cooling air (Ab) flows are
elergetdd pl anewi se in rows. The dehunidification unit of

the first invention is characterized in that: the

cool i hy el emght iifensorpr aiv i thedprea¢nt a applacagion s ehemneas disclosed a
.area thereof, with an opening 24, thereby being shaped

ddhul¢gdificitidgiit 8tdrBAE b Bk didieh $BeAAch. 1Thaidthumidification unit of the
ventilation passages 4, 4, ... is divided by the

nifRCRVERicA is BMaPacidh Htiflyth&ptﬁgigﬁssaégl A BXiskcond air ventilation

opening 4b situated respectiv n orfe passagew se

' ng on_t he ot he assa i se side,ther .
pifiebe e Ph I PRGBS SRR e Eelings A A ig et such that the
unit of the first invention, when the air (Aa) to be
Passage denedly of secpad Al veRidlation passasss Hearptorthe ateaZiccorresponding to the
ventilation passages 20 3, 3, ... of the adsorption
upstredre side1of thadirstoais vemtdatbanpassaged 3; 3, t heofdhe adstaptianselement 1 is
sequenti ally adsorbed by the adsorbent supported on
grestehtinh thb@afdaps tergih of @edont alii oentidl@RmapBsagds ndarer 1o the area 2d
wher eby the dehum dification of the air (Aa) is

CoRf irfito MeaIWHsl-&am RRR o Qe ﬁgﬁ%ﬁrp@ér@iﬁht%g?ﬁsﬁggg 3Dy, ... of the
such noisture adsorption is |iberated towards the

. ' Ab) by heat exchange with the cooling air
m%é@%&ggggw%%ithrough the second air ventilation
passages 4 25 ... of.the coolin lenent 2. . .
v obg - ® e B it Haght Pepst ofPRia Ghs REEnis disclosed 2
will be . 11 maintained at satisfactory levels over a
dqhéﬁlgdlgé%t}%mm agIOHENg T thsenipthogveniion. slhredeiugifification unit of the
effect that the dehum dification capability of the
tepfb hinw¢rdion; sathamstanzed iofthattbe frassege fengéiniof ¢lve wedohd lér ventilation
mai nt ai ned at high [ evels over |ong periods. In
paashies 4,00) .1.ds k4188 @s halsdconefdratibly shditer fin Msiside nearer to the area 2¢
specific effects are provided. 5 Mire specifically, in
coR@SITARCER el HpstBEmAgh B Hd HERldOPeriMifonChassiiRs 3, 3, ... of the
present 1 nvention, the cooling elenent 2 is provided
ad\%r&;ﬂoﬁ h«ﬁel‘ﬂ?ﬁn nﬁ)v@ﬁlds d Qe! Hez{raetcf’ r{ﬁ‘@ ear&gaf 2 fcfn@%%b ding to the
and each of "the second ai'r ventilation passages 4, A
w1 S divi ded t.he ening 24 into an_.entry open
dojiigidin Sie st e LA R I Do et e pdE SIAARHY IURN lAdent 1.
passagewi se_side and on the other passagew se side
t her eBY ,AnafipveRE paEBBRR defhyt Rrasente applicgtionndherp is disclosed a
second air ventilation passages 4, 4, ... becones
debhmidificatipp witadcerdjnd totheanipthrinvontiooor Tresgxbmdiidigicatoon unit of the
the opening 24. As a result of such arrangenent, when

eloenpaineehtidnol chxasetiged it thht thE@assase Mgl 6f ®aGhedid dihentilation
second air ventilation passages 4, 4, ... is a

pa§§1%|5§ pup uIS RISSRAAR 16°6EE NFedk [hBHJalJ fr#)ﬁtr{ﬁé Qidgfn]e Igto the area 2¢

cool i ng el enent 2, t he pressur 0SS O e coolin

' | gwi ng. t her et hr h.is |owered. by an a

coRindndll. 5 i Bfebdl G4 P OIS A VSRR TR Y, - of the

And, th? flow rate of the cooling air (Ab) flowng
adporglign dementod| fongrdy diresideonsaser iy thasuer B¢ sarresRondips to the

corresponding to the reduction in pressure |oss, and
dowinetrpaem sideiof Sreafiisbair nerttildiongfassagat 3,8, . ad$ treprdsomptiby element 1.

the cooling air (Ab) is accel erated. Because of the

formation of the opening 24 in the cooling el enent 2,

the cooling 20 air (Ab) flowing in the opening 24 is

brought into direct contact with the adsorption

el ement 1. For exanple, when conpared wth the case
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12 and the cooling elenment 2 is inproved, and the

heat -1 i beration action of heat of adsorption by the

cooling air (Ab) is accelerated correspondingly. By a

synergistic action of the effect of accelerating the

action of heat liberation by increasing the flow rate

of the cooling air (Ab) and 8he effect of accel erati ng

hoce Bl ahor B D5 2, e BRI el "Bitoses o

ehum.di fication capability of the dehum dification )

degmﬂt 1Bfationeint accarting Hy thetiipth ipkerdioaonhhe debwaidification unit of the

Furthernore, the fact that the liberating of heat of
twglfthoinyeitem isscharasteized inbyhat e passagst lengthaff théseamedniingentilation
.24 in the cooling elenent 2 (as descri bed above) neans
patdages 4,i4, . 10s sdtsoastubicotie dueadly sHoetea rofNthe elildi He@fdr @the area 2¢

the cooling elenent's 2 side is the sanme, it is

coR@§Bln {00theespsaBarh NGad bOKe' AEE o8 vérﬁi@atfb%%is@ﬁge@Li 3, ... of the

(Ab) flow ng through the cooling elenment 2,” 1 n 0ther
I $.0.S .POSSI t hi ess. di,nmensi on of
adftplSh, ferh &l PR, R St el ¥ VAT RS RACEPGrRERghe to e
in the dehum dification unit of th resent. i nventjon
ot SE R 15 A KB GASEST (o i 1 OREhaSgHtIon Slement 1.
direction of the 15 dehum dification unit by reduction
in thie ehitkikiseh mveetingi of BF preserioapblivgtien.etiare 3. disclosed a
‘I'n the case where the height dinension remains
debwro aingpdion init deecoimastopbs sightteintventiane r Blesdehulneidification unit of the
capability to renpve noisture by increasing the nunber
thigteertB ThviaitiofN$ cdradthiezedds AR ith® PaRh@NBBEs-decaBBaltdié of the second

cooling element 2. In addition, in the
airdRRHMEh Hh&AEdON 4Uni by @fe dARGRESA SR JrMELS Y i
entry an% ZOéexit por?iéhs 45,-4a, C aﬁ%kﬁggﬁib?%@§24BISSd
S alr ventilation passages 4, ... are
suff] (R RSB R Bl ) BT PR Vetedie oveedil gprer to he
end side of .the ogpening 24 of .the_coo|ing elenment 2.
ercace SrisSpPRdie (s HEPS Fah gefehine Bt eHeeRiilgtoppasnges 3, 3, ... of
entry portions 4a, 4a, ..., the cooling air (Ab)
the pdsprpitpnt plemenhi os srudeydus the awsseae terdsyisagticnet iarmasof second air
and flow deviation inhibiting actions by the entry
veplolatipro pgssdges 4acarer to. th€anselilientrdspondihg td end@kngirem28de of the
cooling air (Ab) is stabilized and further reduction
firstruit RBtPIOS PeiBgds0s S, CADf Be a8x?pGdEslementlB
In a fourteenth invention of the present application, there is disclosed a
dehumidification unit according to the ninth invention. The dehumidification unit of the
fourteenth invention is characterized in that the passage cross-sectional area of the second
air ventilation passages 4, 4, ... on the downstream side of the openings 24A. and 24B is set
such that the passage cross-sectional area of second air ventilation passages nearer to the
area 2¢ corresponding to the upstream side of the first air ventilation passages 3, 3, ... of
the adsorption element 1 is smaller than the passage cross-sectional area of second air

ventilation passages 4 nearer to the area 2d corresponding to the downstream side of the

first air ventilation passages 3, 3, ... of the adsorption element 1.
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Furthernore, on the side of the exit portions 4b, 4b,
.., the cooling air (Ab) flows outwardly while
undergoing flow rectifying actions by the exit
portions 4b, 4b, ..., and the |evel of noise generated
by the outflow of the cooling air (Ab) is held as | ow
as possible, thereby providi 8g effects such as
i nprovenent in the qui etness of the dehumdification 5
uni t. A Bifterrd iBesdiag of whepresan apflicatien diselosssta dehumidification unit
application relates to a dehum dification unit
conppsing nhegmaletlemiations efrim addopfnodleraentadsdicht supports an adsorbent
el enent 1 which supports an adsorbent and in which a

aftl W &hichy SHrality st ﬁ%ia kir :(fgﬁk%ﬂaﬂi(ﬁ{ p&3BadR83$80ES tidough which air (Aa) to

.through which air (Aa) e processed flows are
| : : 4 . I _— ‘
o A AR el B AR50 Y0 LA ek i v o

- 4, 4. . ... th h whi l i I, .
PRI Mot oD < Bl Pl (68 e o v
depum dification unit of the second inventjon is ) o
arehiraed alansudes i 1oy dhe rlebymidiécationomdt ef the fifteenth invention is

ventilation passages 4, 4, .., of the cooling el ement
clirierized inpptoki caolaig/elemettanig previdat with opeihgoIA and 24B which
shape. Therefore, in accordance with the
otehprwidi fhie saddndnirentilatibn phgagaaag. .| BathatQRe sebondBR Fentilation
the air (Aa) to be processed I's being passed through
ds0fpekiar A1 . ahde MBNHIViRLI EFREARR tHe pa irddli i
pad@%rption eléhent 1, t4§§ isture c% tg?%g%rlﬁoﬁﬁgmesmmndau
j [ ntial l dsorbed by t adsor.be
vl Yes e T S B e ODRER, N ff TrSPRGRE 244 and 248 as
passages 3,.3,......, ereby the dehum dificatjion of
vEREE 3F BrapAKIO 15 iRmlcOds 1 RELAINT RO Riea it Be codling clement 2
adsorption generated by such noisture adsorption is
cqryespenging tq gxmdqwxstrn@ncs@iﬂ ofrige dirst ginwgntidatidvepassaes 3, 3, ... of the
exchange with the cooling air (Ab) flow ng through the
adsemdrod eximeny @ witl giproavhpassdgtde dbwndtream sidef t he
cooling elenment 2. Hereby, the adsorption capability

of thénaglsaxteenth Wvehtiie Jfaitet prdiest applsatibsf WO % disclosed a
| evel s over a long period of time. These produce a

dERsagicat difuit E%chggﬁtﬁmaﬁcﬁhﬁnggpﬂﬁg‘e ifth Githe PtH'ﬁrteenth 'ang fourteenth

capability of the _ dification unit o e secon
R R b AR B e 2o LS B n ot i

follow ng s FE%fié%@ftects are provided. Mre .
P"ssaaegéidr‘ﬁeeﬁ?lr5,t ECROE SRIGARREE QN PASSARE Heéh emicRiths dawngisam side of

unit of the present invention, each of the second air

thg cpenings 2o gpdsktilyas vigwed in planeyagw an inghipebsd aategst closer to the
rectangul ar cross sectional shape. Accordingly, for

arex ddpdiethahmoliog mraantl 2nbdrrespdreling se twhésense@aih fle bfiehe first air
5 second air ventilation passages 4, 4, ... has an

venpietioni pebtaley 3,r3,angwfahe GHSSBHSE Sldnitdl1l ShAPEpRSadhNtowards the
the prior art technique, the effective cross-sectiona

dAeaeh sidae second air ventilation passages 4, 4,
I ncreases, thereby correspondi ngly reducing the

pressgre | oss of the cooli aj Ab) flow ng though .
Phe® s Ul 5% yeherE st bt hgatedent spploatfon, M fedisclosed o
resuLg of this, the flowrate of the cooling air (Ab)
dehymigiScalag Wibacspramio any enerafdbesighthy ntrﬁlértgwenth, fourteenth, and
accelerating the heat-liberation action of heat of
fiigpath pniventiopy. t hBhec alshimmidificatiopAlmhit G6r thes poredicegthy invention is
further inprovenent in the dehum dification capability
chafactdiieed e wisi di fluedity 6N sd1 o} tHeSoRAGREITIMIASARO2418 @hd Ithe second air
the dehum dification unit of the third invention of
the present application according to the first
invention, it is arranged such that each of the second
air ventilation | S passages 4, 4, ... of the cooling
element 2 is forned so as to have an approxi mately

e o o, o
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25 pressure loss in the cooling element 2 is reduced
to a further extent. Consequently, further 15
i mprovenent in the dehum dification capability of the
dehum dification unit will be expected. (d) In the
dehum dification unit of the fourth invention of the
present application accordiﬂ@ to the first invention,
AP REPGHS Apds sageiiaied Jownsieaty of RGF SBBHT By 24A and 4B ae
elenment 2 is forned so as to have an a proxinatel¥ L
provifdethipud hackearslsfortbeartangerabntsighipize trHe Bew slirgctagn of the cooling air
ventilation passages 4, 4, ... have a shape
(Al saily andlageeléraantl2t i ng from their approxi mately
triangul ar cross-sectional shape, in other words the
E@ffesti ve cross-sectional area is small and the
pressure loss is great, for their total
Cross . N EF | : :
componBS s P o6 cct BRNEL by E Sl IRMRTEN (e above-described
. reduction acconplished by the formati on of the opening
INVERUPRS-t he cool i ng el enent 2. Consequently, the tota
pressure | oss of the cooling element 2 is held | ow
and, @ aFiedy the tfst sanentions &t hieaPresent PPPUGRLPR fidles to a
above paragraph (a) are obtained. (e) In the
debehidifi chitibh cmiti aomuprrsing aterndte ldmihationsnefean adsnrpgfontdhement 1 which
present application according to any one of the first,
suppirtstan adidricatahdd ih RMEEH aOfGralityt of Sraradimngrdatimcpastdmmt 3, 3, ...
the air 15 streamregul ating nmeans X, configured to
thioB P RibicH QF%AA)QWb_Qf rbdMseA0R v fte FbrnddANAndwi&n rows, and a cooling
de rating 1 n the |ﬁg|de of the opening part 24, is
di spgsed j.n, the openi 4 . qf [ nt : :
cIGa8 Rl R bF Bectfa 1R 28 aBfhely FFC-- Hhroueh which
coolin [ Ab) is inhibited fromgdeviating.dn.the .
cogg%gﬁuﬁ g&%ﬁowé%g)etfweé]&qw1m ingaws. 40g ﬂ%ﬁﬁ%‘gliig-ﬂlﬂ@ unit of the first
_ place between the cooling air (Ab) and the adsorption ,
inygngigpis charpaterigsddn dhatd thescogling slemapt ds pesddast, at p@lanewise inner
t hroughout the opening 24. The heat-liberation action
arexf thereaf, voth adspenivigi 290 theseylreiipeshapetleteer frtmd; anddeach of the second
further inprovenent in the dehum dification capability
aiiOfentingiofl el 4,i4;al.i1i9 @ividdd bywihk lopbiEing 2R éRtoesh. enfdy) ogefiing 4a and
the dehumdification unit of the sixth invention of
t ent L.cati r&li t eqi e
o P B P R SR AT et ooy ERZSIRL hfifon the other
such tha% é?e %5 flow rate regul ati ng neans Y di sposed
PagRerhe® 816 8%t he entr y openings 4a, 4a, ... of the
16 second_air, ventilation passages.4,. 4, ..., ereby . .
the fIBWefoRt: dngaccpdanes ¥ithn ea%aeﬁur(ﬁmcaéwew%awﬂﬁeg@( mvention,
i nsi de of the opening 24 through each of the entr¥ )
whesethe By Aahto Wprocessed is being passtdihsenehdhe frayaioreptilation passages
hi gher the nearer to the downstream side of the first
3,8 .. wéthd ddsbiption phssaygds th, m8isture corddinedn thdsar (Ptd)onsequentially
element 1. 5 Here, the tenperature distribution of

adb&dbd Bl tl@edwbﬂieh@aqgmw QnSadie opthet ivet e sertRhti@Npassages 3, 3, ...,
el ement 1 corresponds to the degree of noisture

[ : u S :
WIS, B OB Aon BTt e (491 SR RRLLSAICEHIR o dsorption
t he inflow, side of the to-be-processed,ajr to
el SihopEReRt dsuech B BiRE BER e, e ffoldl) by heat-
the first air ventilation passages 3, 3, .... . .
exphange idghy coglingrpir (eb)dnying ghrapgh thasycandiagy eengijpsioppassages 4, 4,
openi ng 24 through the second air ventilation passages
.. Aof the coolingklentent @ooHemrelyy, ethe mémirpome xembiditn@fithe adsorbent will be
direction orthogonal to the first air ventilation
passages 3, 3, ... and then flows freely in the
openi ng 24 w thout undergoing any restriction,
i nevi tably heat exchange is conducted intensively at
an area with a wide range of tenperature (i.e., an

N a o o o " "
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heat -1 i beration efficiency of heat of adsorption. 20

To cope with the above, the flow rate regul ati ng neans

Y is disposed in the opening 24 in the present

invention, and the flowrate of the cooling air (Ab)

flowing in the opening 24 is regulated as follows: the

nearer an area is to the dowhbtream side of the first

air ventilation passages 3, 3, ... of the_adsorption e
maintaadh at Satisfactoryr lsuele overa lang peried afditac. TRescairpdieasia gynergistic

heat - exchange area is enlarged extensively in the
effgee rthatg t124 delnheideioatia® apelnhni iof hthagdéhwpridifieateont unit of the first

the efficiency of heat transfer. The heat-1liberation
indntRfWidll RNENnBinddedhighfleRls®repldrRperivds. mpr oved.

Accordingly, further inprovenent in the

dehu rng%l(?di e {ootﬂeé"eaogigilg'ek"f%% iRk fﬂnﬁvgg el ekl dr®Brovided.

unit w e expected. (g) 1n the de um di fication

uni t the seventh invention of .4h r . .

appl | NP GReBtRatn g vagse itk e HetRlafpiShuion it of he present
carranged such that the flow rate regulatin means, Y
inyventiogy fheccoling etemeny 2 ¢k @rqyadedayyith thenepaming 2, %@%ﬂf‘ﬁi}e shape of a

openi ngs 4a, 4a, ... of the second air ventijlation _
frpas.smdeschiof the secondtair teatitven phssagasrd. the- elyided by theyepening 24

downstreamend of the first air ventil ation passages
inf aBentry openftg da bAd uh bxiobpsaiing 4brsitamge mespectiveheor bospassagewise

rate regulating neans Y is inplenented easily by the

siéhane oi%teidiﬂeﬁ{,asgég%“@&eﬁh@ Ghedof, Afid tthe ph@asd ten@th of each of the
this, the effects as set forth in the above paragraph

segnld r.evaﬁﬂ%ltﬁ%fﬁ ga%?%e)é PgN §,i M Sl Becorhlds 'shgutf%r EW eih‘fe ggﬂ;ﬁtﬁ of a portion

I'iventi oh O Sent application relates

dehum dification unit, cqonmprising.alternate | amnations
CBTOSBI LR b s B nLoF WRVILAT SHhOP ek APy @bared, for
and in which a plurality of first air ventjlation .
exsapiaguith she gase where faglgh thth pecRnd air youiyatiog passages 4, 4, ... 1s a
processed flows are formed planewise in rows, and a
cantiohpurgpassageentendingrthefiilt lenathpfitha b dalingalensent ga thegpressure loss of
ventilation passages 4, 4, ... through which cooling
thai doolidy hir A b lfemsEng tieeréthronghl iploweewd b anmniams corfésponding to the
dehum dification unit of the eighth invention is
reghé’t[cﬁlci‘hgfabﬁgg lddgtt hAhd, thbBoGaatel STAhe L&ITRR A Al ﬂovyin%1 though the
provi ded w th openi ngs 24A and 24B whi ch overlap wit
he s j .t i ati : S
odof e “FHEHT £ 15 ipt Rl B APREF AESpucife oy AEiop ip pressure
each divi ded passagew se; d.th assage. resi st ance _. .
10§ e oo R OO o ag! B pile SBp R bl e CoBJRE air (ab) i
t he downstream si de of the openings 24A and 24B is set
acgglesdieh t hat the passage resistance of second air
ventil ati on passages nearer to an area 2c of the _
cool i Mecalserdhe BHrmetioreshihndpeoing @4tinshagoling ghamgng @, the cooling
of the first air ventilation passages 3, 3, ... of the
2iad30h HlovdAg &h afe pedingS24y i bonpht hao diket pagsageith the adsorption
resi stance of second air ventilation passages nearer

ar pd ethrifle ! Bel RBIPALICWANBAL cdsC VHERSPRNGHeAthg 24 is not
el%lgle‘t%ﬂé dgﬁrmstrealﬁ’w g@ge of pt he first a?isr venti | atin‘Bon & 5 1o

as €S 3, . 3a: . .. Af . [ I .
PRSPt i ARS8 9 b5 Tefahon asages 4,4
i nvention, the cooling elenment 2 i ovided.with th
oSG BIeUEtn mogiciontash R B SSOPUOREHEH 1 With a passage
where the openings 24A and 24B are not provi ded and,
wal dyipgdberdbetiveery ahe effwidnoy of Asaldeanstes benyeen the gdsorption element 1

conti nuous passages extending the full length of the
cooling elenment 2, the passage length 5 of the second
air ventilation passages 4, 4, ... is made shorter by

an anount corresponding to the area occupied by the
openi ngs 24A and 24B, and the pressure |oss of the
cooling air (Ab) flow ng through the second air

ventil ati on passages 4, 4, Is reduced

S~ ar T 2 1 a o "
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19 On the other hand, at the tinme when the cooling air

(Ab) flows into the openings 24A and 24B from upstream

of the openings 24A and 24B, there is created a

tenperature gradi ent between a first portion of the

cooling air (Ab) flowng through a first area

corresponding to the upstred® side of the first air

ventilation passages 3, 3, ... of the 5 adsorption .
angd [tageapling elgmern 248 8Bprevpbred gt bfatdiheration petng off heat phgdsorption

flowi ng through a second area corresponding to the
bydbewetlingaum (sibd és afceletaed dorsspandinglent i | at i on passages

3, 3, ... of the adsorption elenent 1, corresponding

t o t hBydeghegiwic MAdvh af ieneffdtt bhecdetsipaipgathdra€tion of heat liberation
di stribution of heat of adsorption on the side of the

byafSeaRhd El'% RlvE BROLE the DEUEY 8 (AbDEnL BRI iRek & zfccéléﬁ)cing the action
with such a tenperature gradient” enters the inside o
th eni.n 4A_and 10 24B and, t fi kst S :
of ot R B B B Bl 1B, AP bl Frdblel ARGy DG bment in e
enperature gradient is elimnated possibly and the, .
deﬁwaﬂlﬁﬁmaam@tpag ity 1l %oﬁ?hv&lﬁ& af(l%g)mms Ot(}h%mrs-“éat invention i
Furt hernore, in accordance with the present invention,
ac¢qmplishad.r anged such that the passage resistance of the
second air ventilation passages 4, 4, ... continuously
ext enBurtigrmore] the, fathbadihediberaéapod hda affadsdrptiap anprogmted by the
24A and 24B is set such that the passage resistance of

fo@aRAGhahE op@lhs Ratih O BRINIREMARY @ deserided ab6ve)3feans that, if
of the cooling elenent 2 corresponding to the upstream

thez %uqltgﬁng oft lli]eeclt fiibélsaﬁiogire%lé%tﬁtd.fl ﬂltei &%liﬁ?%?&?fizﬁ %{ %ige is the same, it is

1
adsor ption I's greafte

sage_r.esi stance of s nd _ai.r ventj,l.ation passage :
PoRGRE AP EGIGH sy BROEUS L (e <EOBS A Rty s BROE e cooling
correspondj ng to the downstream si de of the first a}r ;
elapmsnt 2 4 | Wher2yogsiisit dg dessble Jo set Fhf’ofhl‘flﬁ’éssag%ff‘ﬁtqnoﬁ the cooling
element 1. As a result of such arrangenent, when the
elengast i2ntp aismallgbyalfig.owscooolinglpsin the pyidifigation unit of the present
ventilation passages 4, 4, ... fromthe openings 24A
inasndoR4B; Kheossdlslei ry ahievé Adpwhsizihgr dedtheo hbightv direction of the
t hrough second air ventil ati on passages of the second

deRbrhidV@dHioh ahit DY BARTRE 99 tife: thitkness dith&i@torPshe bbsl@ip@dement 2. In
nearer to the area 2d corresponding to the downstream

. St A r S .
ELEE Pl B BB g PichsitiF Bbhaifl L AhoREEE APRotheg fcdfe fo inorease
nearer, to . an area W.th a 20 correspondi hgl mall ..
the SABMPLY L IE THRPYE MRS Py g BE- Bl BE JeRimations of the
(A@% with respect to the tenperature gradient of the
adsgrptiqraglsmept & fnd e $8¢1518 YeMmeltdnent's 1 side and with a
| ess degree of contribution to the exchange of heat).
The alot additiaof, imdlzt dehuotidiigatigmunib ef shecprepent awcestienathe gntry and
and the effective heat-exchange region in the cooling
exitlpeniuils 42, 4a, S. exd abdelsl. .. Asf the Sycvardgiiistentilafohgaksages 4, 4, ... are
resulting fromthe above, the dehum dification

a biekpdchvally dhénedgfiuiididd 6RtHONENEd $i8e bIMBIONRAINE024 of the
a further extent. (i) In the dehumdification unit o

- ' j n ' f t [ i i .
cobfif Lk 4 RN oF bl BB, o B LRl B ey popigns da. 4a
that the pas e | ength of, the second, 10 air,. . :
it prclicH BALE fgaatt thefeinto SndSTETR it AFy g et and flow-
of the openings 24A and 24B is set such that the
depatiemghibitng a¢tians by deoeriryapartionsda, [4at i onCprssgueyily. the flow of the
nearer to the area 2c corresponding to the upstream
cosliteaipf(Abhés Stabidizedintid Vietier reducdon prasisapessuds 1&s can .be expected.
of the adsorption element 1 is greater than the
passage | ength of second air ventil ation passages
nearer to the area 2d corresponding to the downstream
side of the first air ventilation 15 passages 3, 3,
of the adsorption elenent 1, thereby to regul ate

" o o o, o " o o
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present invention it is arranged such that the passage
l ength of the second air ventilation passages 4, 4,
is set so as to becone gradually shorter fromthe
side nearer to the area 2c corresponding to the
upstream side of the first air ventilation passages 3,
3, ... of the 25 adsorption® enent 1 towards the side
nearer to the area 2d corresponding to the 21
Fudwrseice am Siedddoiof tthe exitr purtias 4bedbi Fat thencpiigagedAb) flows
3, 3, ... of the adsorption elenent 1. Such
omalalhgwhﬂmhnde&gd)ih'g flatvasctB®idg agohdiey thergitpoatioristd®, 4b, ..., and the
second air ventilation passages 4, 4, ... du'ring the

leve iRtk Weferalt@r 8 0the oW Iw §ﬁﬁie%§hﬁg ﬁerfﬁ‘By ihRdd as low as possible,
accordingly. (k) 'In accordance with

t { e
i ?‘f?“hl&r%Séef%??o%a%fasﬁﬁ@ff%%%{s%ﬂ app{vﬂ sooif i gehumidification
fpllomnng specific effects are obtained in addition to
“¥he effects as set forth in the above par agraph (i).
More specifically, it is arranged such that the
passa(d Tl"@nﬁt:%ntbmvwr@rs@ctbﬁ @TesFRt apphiedtiontielatesa acdehumidification
4, 4, ... is set so as to becone linearly shorter from
unitheorsprigng ediesratd dartimetienseaf 20 adbsoreiopoeidinent dowhivh supports an
upstream side of the first air ventilation passages 3,
adSorbent. andfin twi€clfd pOirplity T frkeste Réntillatddh pRYaedS, Bhe. Siréggh which
nearer to the area 2d corresponding to the downst r eam

auS 408 18Tbe djggcé‘séefdsﬂo@é Erth%Hhéd Bfah@xﬁlsg"i‘ﬁ $3E€Snd; gbolmg element 2 in

the adsorption el ement 1. this, the falowr

wl-ﬁéh % Eﬁlaé:lﬁg lolf Q&:o%d a (‘Ab 112@011 pgss'age% £ gcon%éowo\ivllnﬁlé cooling air (Ab)

passag

capab f t he coolln [ with respect to
Im?ﬁ Rep it RE S ad rdﬁbr(trew) 1GgatR ppito ih%reaené mvention is
var [ es cont i nuousl and the total cooling perf or mance
chypcigeed Bothah ga@lsogﬂ@m@ﬁ@mt ajr vestilabph ipeesgges 4) 4. n- of the cooling
accordance with the dehumdification unit configured
eleamand 2 diamgn approkienatelg kéctdngulay erdss-sectiohalt shepepr esent
application, the follow ng specific effects are
obt ai T‘l@fﬁ‘eﬂol’fb afldtddr@dhct ithh@e Qbh@eidsH@siof @hitf@TthdsdcBnd invention,
t he above paragraph (i). Mre specifically, it is

wih tRO 8¢ @A§)Uﬁ)rbet H8Lessifis ﬁﬁﬁ@a&ﬁsédetﬂgfugh Qe ﬁ%g ait %ﬁ@@rion passages

air ventilation passages 4,

Qe co Hgth%uardgg I¥)n %P retn?:l b{hfe ﬁ‘é"lét“g% F;’ Ié‘jg S]al (ﬁs@? 15 sequentially

CCOrrespondi

ad%?&é%f it %@P@ﬁ@ﬁ%ﬁpggrt Hhan gac ?frrgthgrfaa %&rﬂérlattoa Raseages 3, 3,

area 2d correspondin to.the downstream si de of the
wherebytthe dehupeidifidation ehthsairsEyd 3s endgeted. Meghwhile, heat of adsorption
adsorption elenent 1. Wth this, the flow rate of the
gemwakd thy sich nfoibreamdsogptiohds dibenindl @iwardsetht ichalingair (Ab) by heat-
passages 4, 4, ..., i.e., the cooling
exchange with the cooling air (Ab) flowing through the second air ventilation passages 4, 4,

.. of the cooling element 2. Hereby, the adsorption capability of the adsorbent will be
maintained at satisfactory levels over a long period of time. These produce a synergistic
effect that the dehumidification capability of the dehumidification unit of the second

invention will be maintained at high levels over long periods.
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25 capability of the cooling air (Ab) with respect to
t he adsorption heat on the adsorption 22 elenment's 1
side, varies snoothly continuously, and the total
cool i ng performance of the cooling elenent 2 is
stabilized. (m In the dehum dification unit of the
thirteenth invention of the b4esent application
according to the eighth invention is arranged such
that thaedfisiendgeheseobass sldeqts, dﬁﬁlfoﬂ?‘éﬁlgoffpeﬁﬁ@ eliecenare provided.
air ventilation passages 4, 4, .., on the downstream

Mol spesifically, inpenomigsce2winh ahel dehnitlificstion soid fof ttheapreséng invention,
passage cross-sectional area of second air ventilation

eq4oh 98 dgaschribdieverti®atidAgasdages 401, CQhas ap apstoRighdtely rdtangular cross-
upstream side of the first air ventilation passages 3,

sedtional shapk. WEoREIRAY %f % 1EWBRE cdmpated WthBE cdsBaFheld'&ach of the

passage crosssectlona h a of second air ventilation
e{gﬁr’?ds g%\i\ﬁiég 11a|{1§§ rp%rs&égs %l ?’h:r %a? Sag i}?y;@){\?@%&%!‘yﬁ lg”a%gﬁl%r 1ss-sectional

passages, 3, of. the adsorption el enen
shepeRs 4n ébwrler EBrierigtaue ithh ff Fﬂé"’ep%fg%f‘aﬁeé“%‘él%?aaﬂg dheppecond air
the second air ventilation passages 4, 4,
veghitatiga dasspaes 414, ectisergeses.ahereby t:wrmonqlieglatredﬂecmg the pressure loss
paragraph (h) are obtained nore inexpensively. (n) In
off the cadmgraid{ Ab)dtvwiag though tiof scctuad hio wettdetidhpdssagentdl dNn.... As the
of the present 15 application according to the ninth

rekilty @ thi® Nthel flow Sat@rJfane @doBHe Rirt (Ad)) ihBe RBSIIAD Blement 2 increases,
crosssectional area of the second air ventilation

thglggi Iﬁgégezer%h&‘]the geazt AE%E{%{&@ ggf?%%ﬁe%ﬁg éitsﬁ %gsévriﬁe cooling air (Ab).
ClrOSS o288 of se ond ventil
CHEEiREEaK. bt G RrenPBL B0 Bor AUSRBINRYS oopmiity of e
pstream side of the fjrst alr ventil ation passages 3,
deg‘uml dificagron; pdt ig aeeomplishsl el ement 1 is smaller than the
passage cross 20 sectional area of second air
vent i (@t Intheplebymii§cationamitesf the thitbinyertiomef the present application
corresponding to the downstream side of the first air
aceeniing &t the firgaasages, B,is 3rranged soéh thae eachsoff fhtisecond air ventilation
el ement 1. By such a sinple configuration, the passage

pzfsﬁ—;ﬁgb§ angce, 0bf fHaecsolias Werdddt ¥ N bRl HNaPas H2GLe dn hpproximately
RS changed The effects as set forth in the

[ e
regtgﬁ%ﬁ?lp%gﬁ &ptglééelnghﬁﬁ% - \;ﬁgbﬁ% ?la%@tg?f"% él%ﬁfspr oI )é@ﬁ"x@ﬁ’ﬂ V6 ¥xample when
relates to.a hum di.ficati.on

oS Bith gPe e e by Foves gt G Hhelstivgss 4 4 - has an
el ement 1 which supports an_ adsorbent and in which

IPFUF BRI, rEngpler §t08%rﬁff°ﬂ\9@ﬁt shepe 2% A HigcRIRIet technjque, “he effective
through which air (Aa) to be processed flows are

crpgsrspetionsl ameaniol éhd meqondisair aputilatiero phssagesS4eteneninciages, thereby
which a plurality of second air ventilation passages

cofresgondingly trbdweirghthehpretsueo tdss i the rcobly afrl @\MB Bdweing though the
formed planewise in rows. The dehum dification unit of

sebbl hir MeR@ation Fals\ésghtsl Ay, 1.5 CRadRIHAS, HECETEd dftedicidd@e pressure
cooling elenent 2 7s prOV|ded Wi th openi ngs 24A an

10885 R LGH; i’l%vajlr Af}B b‘@fsécp%ﬁ {E%a?‘%g %Qgtlcﬁl'af s C?SQE)T hﬁtge%}ld air ventilation

passages econ
each di vi

ventil ati p a .
pe5SaEh dei-ods B B piied npisdue Bl e’ileePfFFS&FF s ?ﬁ@e cooling air (Ab)
second ajr ventllatlon passages 4, 4, on
byibgr{ernaiom ofithe opining 34 opdwiceghng slament2. R rasulv pEwhith the total
in plane viewis inclined so as to get closer to an
prassese 26 mfthe beologaliément @l ie mhice @ tccofurtepextentn Cdmaedueetly, further
downstream side of the first air ventilation passages
3, 3, ... of the adsorption elenent 1 with approach
towards the downstream side. In the dehum dification
unit of the present invention, the cooling el enent 2
'S 15 prOV|ded mnth the openlngs 24A and 24B. VMen

o S o "~ A N o A~
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15 On the other hand, at the tinme when the cooling air

(Ab) flows into the openings 24A and 24B from upstream

of the openings 24A and 24B, there is created a

tenperature gradi ent between a first portion of the

cooling air (Ab) flowng through a first area

corresponding to the upstreat®side of the first air
~ventilation_ passages 3, 3, ....of the adsorption . L
ingreyRnt inafe dehvendifigatient capbilyy oh e dehppigifigagion Ayt will be

flowi ng through a 20 second area corresponding to the
expovindt ream si de of the first air ventilation passages

3, 3, ... of the adsorption elenent 1, corresponding

t o t hedy@gitealehfimitiftalonamit of thefoukthrifpemaibn b€ the present -application

di stribution on the side of the adsorption elenent 1;
33381\’&%‘/39{0 th FRsCROL IR, /115 edMubR 183 GlciR of HIFPREGHAUAIL ventilation

gradient enters the inside of the opening 24A and 24B
and firs nd secon t4 ' t :
pffee s PLRH s R BENCE 3 o, B AETe RO 5 Soproximarcly
el i m nated pqssib]y, d the cqoling air (Ab) flow
triap Aot cleRa) hans: I RFHER AL B?P‘%?at% Rﬁgyﬁ)ﬁﬁ 35‘84;'%"6 a shape
... continuously extending on the downstream si de_of .
distrbvanisen resgli rartheip appriosinesiels | thongplarrrossmsetional skape, in other
Furthernore, in the present invention, the passage
wdidsaind effactiof ctdss-ssipasichred is suatitantl sltd passpasloagsgredt, fdy their total
... on the downstream side of the openings 24A and 24B
crd§s-¥cB¥Rd drfa. PIEReek B%chSa idRBIBRR Uis SOndfentBedI@ér by the effect of
closer to the area 2d 5 corresponding to the

px%?éﬁ@e?‘-ldé?%ﬁ&?h?ﬁ aBorhiBnkd 'E?ﬂé leSrm4@ih | draht @ eﬂﬂ%%@%ﬁsthe cooling

e adsorptio ement 1 with appr
t owar rea

st he downs si de. a.result. of . such, .
el ARl e romeauehtEn e Bisfirg (o B oopind gl igLeld low and,
the second air_ventilation passages 4, 4, ... f on1éhe
apesatlhdhe same effrstoasset ford 1 8 abege armairaRhya)ae PhRRIeR y
deviated to flow through second air ventilation -
passades lothe dehugadidicatien vniy ehtliel f&fth ovephes afths present application
... that 10 are situated nearer to the area 2d
aordiss pongi ong of the fst, davd) ahd éambsindentohs tihis atiangtd sich that the air
ventilation passages 3, 3, ... of the adsorption
stPdagiMBdphulatingiméans X hesiffigatddugt @Bibieae eflow @fale d3b&amgnhit HAD) from
a correspondingly small tenperature difference from
b Bfhinf BRRRSIRECofiing O 21115 BiRORENRINE O 24 pfhe cooling
el e t's 1 side.and with a le eqgr of .. . g
AT Fodit b of R HctEEnb 105, ST 0L T Eogling 4 (4P s inhibited
heat 15 exchange in the area i.s accelerated and the
frapy devgatipg im digrensusg 2gand giaglien of hegke P%@Eagé%ﬁtbetween the
2 is extended. As a synergistic effect resulting from )
cedlimgatiofab) tahd tHeradeomtipn cdemen kapspiductsd a¥ upHermly as possible
dehum dification unit is inproved to a further extent.
thrg)ghont tHeeopkaimpri2di f Tleaheariibaration afctivh efdiest e€ntl$vrption is further
i nvention of the present 20 application according to
a@R¥rfBe 8fd t hemel Ihhrovatheith in t Ber tRBOMIIfid&thn caﬁability of the
fourteenth inventions, it is arranged such that the
' ' second air ventilation
d%ﬁ%@%gg§€§§&%Fha?pggﬂkgﬁg'domnstrean1side of the
openi ngs.,24A and 24RB as viewed.in.pl ane view.i,s .
hort s e bt e iy Bl SF e ilh F¥eatoR U % prgsent application
coaling elenment 2 corresponding to the dowjstream sjde
agsfording 19 pry pngypf thﬁefhnst,ltblﬁd,mdﬁggrélagé@nwms 1t is arrapged; fygh that the
adsorption elenent 1 with approach 25 towards the
fldovmgt regalmisg deanAY dispasedibh thef sideiohtharenawgeeemes 4ahdy ... of the
the cooling air (Ab)
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26 flows towards the second air ventilation passages

4, 4, ... fromthe openi ngs 24A and 24B, the cooling

air (Ab) is forcibly deviated to flow t hrough second

air ventilation passages of the second air ventilation
passages 4, 4, ... that are situated nearer to the

area 2d corresponding to t he 18ownst r eam si de of the

first.air yentilation passages 3 g Of ¢ 5 . .
scegd i rwiEReRReg® o % 2 hety de foveBphias cpgling air (Ab)
an area with a correspondingly snmall_ tenperature .
epfering thenipaide b he erening. B ihspedhesach PTAhe eptmappenings 4, 4a, ... is so
respect to the tenperature gradient of the air (Aa) on
reghbatetizotogiccome dighee tite' rearer 46 the domcisearh sialeloddke Hefypireventilation
of contribution to the exchange of heat). The action

psaf e, 3pxchfthgadiofptidieclenea 1. s accel erated and the
ef fective heat-exchange region in the cooling el enent

2 is %}@,n@%dteré&rﬁﬂl% BREiREDRSSHAR ehddoRtidh bR BBYside of the

one of the above paragraphs (h), (1), (m, and (n) are

BT R RO DR 9ok s FRIBT R g i

dehum dificati upit of the.seventeepnth inveniion of .
o Hes WReHEHR S AH e st o velgich RAgSasss gnjfp onbhigh i e Taflow side of
eighth, ninth, thirteenth, fourteenth, and fifteenth )
thertoeistBroerssed air (Az)4e thepsserpsoe Blemeat 1 Rubloyr en theylogmstream side of
sets of the openings 24A and 24B 15 and the second air
thedfini dinvémitatipagmagess 3,3,4,.. Accordirtging tvdatndoeverstlingzam (@fb) enters the
t he openi ngs 24A and 24B are provided in a
opé@fifig 28 dm%qgﬁ heaseand slmht_ilraﬁbﬁgm_@gdsm,m g..fdfoe cooling element 2
direction of the cooling air (Ab) in the cooling

. 2. 3iAS4: : t4 on
egdfeﬁ('rﬁﬁgtm 2 dnpé%ﬁgn Bﬁﬁb’%&naf’{ci gllsécﬁ}slaél{‘ %@&ﬁgﬁc{ﬁ? Raéstsggersas(‘;’gﬁ).:. and then

educi ng the pressure s of the coo
the action of equalizjng.the tenperature of the . .
o) RR o, Beafibritnd 24 Ratl MERPEIRE Y Behilftp dpayitably heat
transfer of heat of the cooling air 20 (Ab)_which are,
e¥AGasgisFynd e@w&ww&@ %A%d%ﬂnw %8?18f SEREEIG i.c- an arca
expandi ng the effective heat-exchange region of the
cewesponding [te tentpsrepy sidrapfgthadirsthar perydatym passigss dnde-..). On the

of the second air ventilation passages 4, 4, ... by
othegHantl) tigtld e padsagxchangt v ofndubhiedsacancbradisponding area to the
ventilation passages 4; 4, ... or by regulating the
dBRESIAGE S8O66thS FirétiaaN@ntiRkieA pAfsafdds, 3¢C.0NA s dlhd result of this, the ratio
ventilation passages 4, 4, ... so as to force the flow

¢ _ . . . .
of b 80P b0l Ao 8P 0N B, e EPELE4 B s

| . ' 7. Thi . ) |
ﬂgq?é) éslce? gallglgrtgéé\q?cbwﬁ og Rea&%&%c&aﬁg& oslia{t% eg’lgoglgef’/r (;)Vtva}’a,l.tthetrgI % a fall in the
SRR 200, 1) 312,001 e

perspective view showing in an expl oded manner a, .
dehumi B copamidnth apove, the dlavdiratg regulating means Y is disposed in the
enbodi nent of the present invention; Figure 2 is a

opeatigg Ldich thalpresent inogralonyaelihe flow g dfnhacoddinzaige@d) flowing in the
manner principal parts of the dehum dification unit

OPEXINE 21 s felolldfe ab:folfdgd! ke Bedk ARThrQishd AR RRUHRGShHISUR of the first
view of the dehumdification unit shown in Figure 1;

ager)%fang{:glgﬁ' :PESS%%JFSS %,83 ’p ersp ﬁq%t Ad\égrpilllfvf? \glegﬁelﬁu r#] g}e:c gregt%r is its flow rate.

nn ri’n¢i pal” "pans+o cati on

ni t..accordin 0 a second enbodi nent. of th resent
THRRSTRCH g e ﬁ-%@ﬁﬂén@ A i5| IEFEE: RV GhiaIOPGHEg, 24, thereby
showi ng in an enlarged nmanner principal parts of the .
agksimptisHingi oaprosementi tn showificienayi glirkean: trapsiur e Thej Beagliberation
per spective view show ng in an expl oded manner

principal parts of a 15 dehum dification unit
according to a third enbodi nent of the present

invention; Figure 7 is a perspective view showng in
an expl oded manner a dehum dification unit according

a Y Y T L o a1 e
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Figure 8 is a longitudinal sectional view showing in
an enl arged manner principal parts of the

dehum dification unit shown in Figure 7; 20 ' Figure 9
is an outline perspective vidw of the dehum dification

iL;_ni_t shown in Figure 7; Figure 10 is a pertspecti_ve .
eifjeasncy rdwisal of Rdsmption i rpRrededadyreprdpgly, further improvement in the
dehum dification unit according to a fifth enbodi nent
deffuntidificeties eapability efittiealehuBidylicagion initsvill Heemgedterti nal
sectional view show ng in an enlarged manner 25
princiepl I1pattes defiurhideficdaby nidi foif Cki @vehthi Inveh@WD df Nthe present

Fi gure 10; 28 Figure 12 is a perspective view
BRIy B B AR 0 ARSI 0B A g

inveptiaqn: Figure..l3.is a |longitudinal sectional yie

SRR rg IPASEh DL SFUPG AR REVTHGY PE it (5755 0PSTiDES fhrets - of the
dehum dification unit shown in Figure 12; 5 Figure 14

sgceng A eBPIEER passagesl dhowiorkpepme ghorst she prageria Miredovgnstream end
dehum dification unit according to a seventh

obtheddbtranverdilatidnepassagse Bt 3,i .nv et & ogsultFif gueteartBgement, the flow rate
| ongi tudi nal sectional view showing in an enl arged

régaliniap nkand & Raimplanéedbasilfehydb UhApH ekttt dfothe WPbding 24. As the
shown in Figure 14; Figure 16 is a perspective view

re3 00 Wr s, ithe SffectR RERFHTRINEIbRe Qra%?{bﬂr[}')%é h@REVeQMnexpensively.
unit according to an eighth enbodi nent of" the present

i nventjon.. Fi. 7 | ongi inal _..sect, ViILEW . .. .
show ) e arust B dEPL dPRars TRt g « fifinicificarion
dehum dj fication upit. shown in Figure 16; Figure 18 is

ulgh RIS PP SR B P BP0 (HEOBBRRAIEP b VBRR Supports an
unit shown in Figure 16; 15 Figure 19 is a perspective )
adgoghpns pedhith yhich aplueslisy of diast rpimvratiladionaseseizen 34 Bat dwough which
unit according to a ninth enbodi ment of the present

air fehtd o prdeegpad dloR@ dre farnhagingat awisa &l roves ind paloolingwlement 2 in
showi ng in an enl arged manner principal parts of the

wiiedhuapldialike af se@Bndiik ber219oh paisddeg Ul £, .1.%thrduigl Witct2dodlimg air (Ab)
a perspective view showing in an expl oded manner a 20

16884 firklg gﬁdn%ﬁziééfihtro@&? ¢ R urh Rtificati®R Wit RO LR invention is
of the preséent invention;
characterized in that: the cooling element 2 is provided with openings 24A and 24B which
overlap with the second air ventilation passages 4, 4, ... such that the second air ventilation
passages 4, 4, ... are each divided passagewise; and the passage resistance .of the second
air ventilation passages 4, 4, ... on the downstream side of the openings 24A and 24B is set
such that the passage resistance of second air ventilation passages nearer to an area 2¢ of
the cooling element 2 corresponding to the upstream side of the first air ventilation
passages 3, 3, ... of the adsorption element 1 is greater than the passage resistance of
second air ventilation passages nearer to an area 2d of the cooling element 2 corresponding

to the downstream side of the first air ventilation passages 3, 3, ... of the adsorption

element 1.
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Figure 22 is a longitudinal sectional view showng in
an enl arged nmanner principal parts of the

dehum dification unit shown i n Figure 21; Figure 23 is
a perspective view show ng i nl&n expl oded nanner a

dehum difj c |t accor an, el event.h

enbodi ﬂ% 3?11 P%%HP“ C%\IE%PF%HM inverjion; Hif %OOéalg. gement 2 is
a perspective vi ew shovm ng in an expl oded nanner

rrevdad avith dlag openings 24Acansr ddhg Yhea conmlatadhwith the case where the
enbodi nent of the present invention;, Figure 25 is a

@renips QtAvand\248rars hotprogided a&dnhe)spd:cmdiaﬂr vannition assages 4, 4, ... are
dehum dification unit according to a thirteenth

&rRadbumsbs bAendhe #RMulll IBYSR bE % co%hﬁg Qlé?r%n?@ he pAssage length

per spective view showing in an expl oded manner
{
e SO R ——

B ReaiorPeitd B iren ag R g 8. 859 BRI Bt e o s

enbodi nent of the present |nvent| on; Figure 28 is a

(@D s plowting ethyqualy shroviiepend rﬁl%tnve@iékﬂtlﬁde@amgﬁﬁeﬂa a4l @ 1s reduced
dehum dification unit according to a sixteenth

amropomiEng]ly.o Condeguents dretfldweendf ha codlimgaie( A9 fleviag on the side of
perspective view show ng in an expl oded manner a

e hioalidg feldradrit ON bedinesagietet bR dart amdusEY&dsBeitife to such a fall in
enbodi nent of the present invention; Figure 30 is a

lg‘gfl - o #.yq'h}é!h%?ﬂ ﬁl;HPMdﬁgac'nt%@ h%ﬁ&pgcggrp‘?ﬁﬂrb r’LhE1 cooling air {(Ab) is

ication unit according to an el
ac %95{ rasnt of the present invention; 15 F| gure 31 is a
pé ive view showi ng in an expl oded manner a

dehum cation unit accor ni net eent h

enbodi %@ﬁi‘e%‘”‘?’h‘éﬁcﬁ\‘%’s gqrg«%fl%rpafl B RPEBINGD 2|4§ gnd 24B in the
perspective view show ng | n an expl oded manner

ehohipgiedanmeng 3 thencaphing airc@dy) dlovgng éo the m@mngetZHA and 24B is brought
enbodi nent of the present invention;, Figure 33 is a

jper dipext icbntactvivekvtisshadsomngioh relameng Xpl l&deaianmlm &vhea cdthpared with the
dehum dification unit according to a twenty-first

&b odieFEthe dpkninbe 2PASRET4B A4aidt bRIViddd A e %Gol'nfg &ir (Ab) flowing
perspective view showing in an expl oded manner

R Ce o g o s

G IR TR S T ——
t%cmncy op heat transfer between the adsorption element 1 and the cooling element 2 is
improved, and the heat-liberation action of hcat of adsorption by the cooling air (Ab) is
accelerated correspondingly.

By a synergistic action of the effect of accelerating the action of heat liberation
by increasing the flow rate of the cooling air (Ab) and the effect of accelerating the action
of heat liberation by improvement in the heat transfer in the cooling element 2, further
improvement in the dehumidification capability of the dehumidification unit of the present

invention is accomplished.
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30 Figure 36 is a longitudinal sectional view show ng

in an enlarged nmanner principal parts of the

dehum dification unit shown in Figure 35. BEST MODE

FOR CARRYI NG OUT | NVENTI ON HdBei nbel ow, the present

inventjon will be described nore specifically based on o
5 t he PBIthoMAGh#depkhe dapsyberithesseking pir (Eh%@@wwmw the openings
Referring first to Figures 1-3, there is illustrated a

24 Ahandi 248 froat upstreami af tHe oparmgsd?4A amt 248 dtharees wrdakedaa temperature
first enbodi ment of the present invention. The

geelienti titiveanhl Ot yortlon/of ithe @oslefUbir Qfb tﬂ@wi@{gbﬂﬁwg}ga first area

of inventions_as set forth in c!a!nyl 1 and plaim_.
SBEr Y B el S ML MR 3, . of
b g7 S1300M P85Sk FRHEVBEEE 1B ing o

90- degree pl ane phase, thereby to forma | am nated

SEOAY ATPHATLESPRAiY the dewastrpaimside el thg fister vantidation passages 3, 3,
| am nati on-wi se end and on the other |am nation-w se

- ¢10d thef adshption slenzene d, trotbgpondésgpteche degrye offtkeviatinoh in the temperature
plates 9, 9 are connected 15 together by four frane

diverithgtion df0heal Of adsorptidi 6f th¢ sidardfang adsoapisigelefRnf PURowever, the
coners of the |lam nated body, in other words all the

SOTROBLIAR) Piie SRRkt Qrallict Rellefs MOIYsidASE i
in |gup%§%. Féreinggﬁgi, s%%cffic ébnstrd%tio#%pgggnng24Aand
c f r.pkl on nt 1 an he,cool i ng

20BCIhE 0 IR B oSBT e PR, pEEP DT s o resut, the
dehumi dificati.on.unit Z~ wi|l he described. 2

RSP ORPGE bl 0RO QOIAS TOMSHAT Thf cooling air (Ab) is
Figures 1 and 2, the adsorption elenent 1 is shaped

eqyabiged; doubl e si ded cardbcard nade up of a
bel ow- menti oned air ventilation passage form ng nenber
11 and‘uatheaherepin astoidapdeavich thergreseat th2entiod, ithoheartgddtsuch that the
for conveni ence of explanation, the cooling elenent 2

passagienkistagce afithabeoad afr v2Rtidaat psagd’ 4p4aNecdimasud extending on
if the cooling 31 elenent 2 and the adsorption

tHel RWBRIredm IR Jf thd &_ﬁ:nﬁ%@tl;ﬂl %ﬂ%4@1§§§b suff gfa? E’Y@%)f's&fg resistance of

Figure 2 (the same’is applied to Figures
-, ot : I ventil ation passage .
scbBnd b weltBlay B Baides nFiEr Bldn 187 2 oF s e HRg1 2 comesponding
ceram.c fihers e specifically, the air yentilation
o5 BREeort i AR GIIAN YEE oA PAB G g pPAE Hemplpn lement 1
.formed by alternate bending of a sheet of fiber paper
isigreaterdhamiheipaessge msiséance ohsachad afventilation passages mdaret toean area 2d
air ventilation passage form ng nenber 11 is shaped,
ofathe aonling elenienk@ carregpondiyatte dhpdatvastreAm side gfi dicefirst air ventilation
adsor bent, such as silica gel etcetera, is supported
passages SUBI acef de ddRerptioh eleaitint 1atAOR r@ARSAUACH SrMMgdithent, when the
menber 11. On the other hand, each of the side plate

cdPBRR eSS (AR) fibdys %Ja?&mm%?ﬁ% l%fx‘lr vaﬁﬂ?&ono{)as%%ée@rq €410 fom the

fibers and”is in the for at plate: adéquat’e
b y 2 SU as, siligca gel cetera, .i.S suppqrte .
ol%gﬁ%{% ef‘g%r?nzacgggf -eaccﬁo@f%l T Fgé)e lsrgr%s‘il tﬁ?zﬁ%ﬁd%éoug% second air
separation sheFﬁlla er. 14 is _formed on the other i
A% Hfaﬁlggé)_assages of the second air ventilation passages 4, 4, ... that are situated nearer

to the area 2d corresponding to the downstream side of the first air ventilation passages 3,

3, ... of the adsorption element 1 (i.e., those situated nearer to an area with a
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- second air ventilation passages 4, 4, ..

And; with the separation sheet |ayers 14 oriented

outwardly, the side plate nenbers 12, 12 are firmy

united to the surfaces of the air ventilation passage

forming 15 menmber 11 so that 2Phey are conbined into a

si ngl e body, whereby the adsorption elenent 1 provided )
cgiresPopAwen saall atemperatire | GffeAch dxum dbe tg-begrocessed air (Aa) with
extending in parallel with areas corresponding to

réspatt] teythe pamparatnge gadiehieofathe aref@a) loat the adastiagelement'’s 1 side and
form ng nenber 11 is prepared. Accordingly, in the

viltsolepd Hemte@beemittibukionttb ehd dxkBingdiof he@nt ThahdtfM of heat-exchange in
passages 3, 3, ... forned in rows in a plane direction

8 4% A ey 2 TR PO AR oy B, Rcfle clement 2.
out si de by the separation sheet |ayers 14, 14 of the
e§%8§aglate menbers 12, 12. ' The adsorbent is

supported on the air ventilation passage formng = . o
nmemberAy £ sYpereBHcehiecicadtipg fom theabers the dﬁ@mlgrfi‘?@mn capability
For exanple, at the tinme of making fiber paper of
ofttieatehtumédifeationanti is anponeprsshgber anteritng nenber 11

and the side plate nenbers 12 are 32 formed, an

adsor bgntinite dehupsldifitetien 00 oftheatibBIihvenitieadf dhdpiebht application
liquid. Alternatively, fiber paper is dipped into an

IORABE RS &i i b$ sl ¢
e POk oL Y M ek s RRCRE R Fple RAEHof he second

i.de~pl- 12, t.el y.separate e .
< RERLh ol 4 5nof BE S5 SPR BHE L IRGREP ReF 21N na 208 is e
ventilation passage descrjbed later) on the side

S it Tt GPPRES SPGB SOORD P CTALET PSehED JImar rihe arca 2¢
sheet layer 14 is formed by attaching a plastic film
cpiespradiag ip4be upstredme ssied@al e dfirst g rMsatilation pagsages 3, 3, ... of the
vapor-depositing a netallic material (for exanple,
ag$ouptioruelpment 1 iregsatef dee thé padsegesiedgthpifateomipaibeentil2tion passages
or by applying an organic binder, such as aqueous

nedret fafie &eaidd ebeeipbhding A0 ttRe UbemSidahcRle Aff thBEfirst air ventilation
side-plate nmenber 12. CONSTRUCTI ON OF COCLI NG ELEMENT

passhedsey, 13 rllg o ¢he a;(ﬂHlﬁ)gil%Ié LAt 2, thbR8y Q(g %!gruglge n@g?%%%% ?esistance of

I's Shaped like a si -sided 15 card

n..al : ' [.on ssqge formn er.21
el L RO PRRREATE 1 L BT TR Sl B anggmprg o offects as
ther way, the air ventilation passage form ng i

Sl Sovrparermghdh) arer W&Hel%gbyp"f SR ER | Fobageulating the
by alternate bending of a sheet netal of alum num
Patsagt srathof the spreed air wethation napsagehd.ckress direction

thereof, and is shaped |ike, as a whole, a corrugated

pl at e.())Adkhi ddcortrinte withhthe sdetiempdifitatiomendie coXPoursd according to the
formed froma sheet netal of alum numetcetera or a

tehite @iveh86h B i grdséntSdppReddion] kR bkl BaRlR efEtABR obtained in
the side-plate nenber 22 is firmy united to one

ag&ifigﬁ@@ 1 effl18s al _@%}Vl%ﬁ ihahd Qﬁ%‘gfﬁa%%g%lg %’i?.ml\r/lgrle?ﬁﬁpﬁircally, in the

wher eby the side-plate ne he a

PSP P DR B PR TASlef b ARG i et

conbineﬁ body ositi&ned centzgll reL&tive t.o the
PETSaETS 4f'r ectsisshsq & 18 bewes Sradvally tineen e thhdifensarerdo the area 2¢
forma rectangul ar opening 24. In this way, the
cerespprdng t@3heupstesam ide piche dirstealr vontdloticl pgsspgest he3, ... of the
cooling elenent 2 is shaped, as a whole, like a
adsegitimg bleatent rianewards thbesidoakamng tel teata 2d asr@sponding to the
result of such an integral conbination of the air

ventil ati on passage form ng nenber 21 and the

side-pl ate nenber 22, a |l arge nunber of 5 second air

ventil ation passages 4, 4, ... extending in paralle

with each other are formed by respective valley

portions of the side-plate nenber 22. Although the

are to be

o o N a

oy S o
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15 portion, but their internediate portions
communi cate with each other in the opening 24.

| NCORPORATI ON OF ADSORPTI ON ELEMENT 1 AND COOLI NG
ELEMENT 2 The adsorption el ent 1 and the cooling

| ement 2, a onstruct ed. above, are_ sequentjall X
dovnafrerm &idy Ty At i mlqﬁlﬁawati%geso%ahirmi o e 3fdgration element 1.
hase of 90 degrees. 20 These adsorption and cooling
ch mEangerment fac1 Rtatasseing tbh tengByed the sesand pimvensiddtivat padsages 4, 4,
body by the end plates 9, 9 and the frame nenbers 10,
.LQduring.the masufabiyrd herpépdos sh¥iagdah providdd aadidatplyini t
ZI having a rectangul ar bl ock-1i ke outer appearance

(see Fygung adtordhite! HHh d8EWEhh{diS@tibR intNédnfilired according to the
conprising |l amnations of the adsorption elenments 1

SR P00 PR s By B8 S RSB B e et
BRSO LIRS 63 DB,ELETE e By, 1

cooling element 2 are closed by the adsorption )
aglapgichiush that the paseeblenddriliihe gecand eirpieptispian @agages 4, 4, ... is set
having a required volunme (see Figure 2). And, the

sergptty tepane lineobnrhories dtoas thet fido nepret toethe nreay2 pasrtdspasding to the
4a, 4a, ... and through the exit portions 4b, 4b, ...,

upbiréhrt RRIeOSK fledfrst Bir NB(iRtOh asdaBed BE 30N W b fadSAHiiON element 1
unit Zr with a rectangul ar bl ock-1i ke outer appearance

tGRARE i 8 HOKEr RitHE Y Qﬁg:%g%?ec}gg{]dgrtﬁtth@%\?nﬂem side of the first air

opposi ng side surfaces an pair of opposi ng

VEhfiBusH phages)s, Ihe § @gtgg?ogﬁi%ﬁ Bemehl 1 CWRATRRYRE Bw rate of the
have opening ends at the first pair of opposing side .
copling @B s(Abprameng e serond s venpilation passagest 4 e --seb®nihe cooling
air.ventilation passages 4, 4, ... of 10 the cooling

capabkityt ofothg renling agn@g}@f with gespeetotedthg sadgomption giatsem the adsorption
side surfaces. On the other hand, the exit portions

eldmendb 1 side, efricshendecanty, and thenstal adilony pagsagase 4f the cooling
4, ... of the cooling elenent 2 open at the other of

cldaens 2Goadhigaéd, of opposing side surfaces. Here, the
operation of the dehumdification unit Zr is described

t oget h@: f W L oedhet _&iﬁ&ﬁ%’éa%hr%ﬂg&ffﬁﬁﬁon Lftit tc%?f}&g)lre%i oacgoerding to the

dehumni i cation unit alr as air

1 rocessed assed t hrqugh_,ea of the fir ir . .
SRR EETDT 41be BERESrr A ug o Rine el esf dr gbtained in
gﬁfed tEro%%h each of the second air ventilation . o
ag gBjadhy effgcts as set\{pth apyhe phoveoPYagispp dBs sMergspecifically, it is
(Aa) is dehum dified. Mire specifically, on the side :
agengadesughl dhaat phe passedeelypgth of thevkreand by vieotibtoppatsegset 4, ... 1s set

air (Aa) flows in the inside of each of the first air
svante bedonencypasdiaghertd, fr@n the side hbaren the ke ZoOEdrAdspeiliing to the
inthe air (Aa) is sequentially 20 adsorption-renoved

uP¥trdah side SATRE MrsB 4P Qﬂéﬁﬁ%ﬁoﬂ’ 'ﬂ)a%g&dgf 3t he dfithé tadﬂi.rgtion element 1
~ n

ventilation passages 3, 3, ~.., a I's dehum difie
R b R o e S BERRASE O AGHER Y gf o et

cogl i.ng_el ene , t action.of .heat ]|iherati.on by an
VDRI PERAEE Shear- ot 1R GHPRRI B c§ERR b SBHUD HE Hae Bofirace of the
of _adsorption 25 elenment 1 is carried out by the )
ceQlBg alg @y amene theostcand wir venyhatosnc passiges e $econice- the cooling
air 35 ventilation passages 4, 4, .... By the

cipabditptafthe eboleptirdfAadsith pispent, totthe atlenrpeoraheateornthe adsorption
t he adsorbent on the side of the adsorption elenment 1

is constantly maintained at adequate | evel. Therefore,

the adsorbent will maintain its adsorption capability

at high level over a long period of tine. As a result,

the dehum dification unit Z~ will maintain its

dehum dification 5 capability at high |l evels over |ong
periods. Especially, the dehum dification unit Z~ of

o o T T
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of the opening 24, when conpared, for exanple, wth
the case where the second air ventil ation passages 4,
4, ... are each configured so as to continuously
extend fromone end side to t4% other end side of the
ooling element 2 (in other words the construction
YS! tife YiEyissioain cortimoygenanythegptal veeling pesfirmance of the
of pressure | oss reduction by the formation of 5 the
copbrg elgmeat 2isfstattilizedl y works al so in the structure of
the present enbodi nent in which each second air
venti | @i} ofin e sRYEmMifEatioReusio i the RIrRBRAindeiRB 8f the present
triangul ar crosssectional shape (that is to say, such

a%pﬁ&aﬁi‘éﬁtaléﬁ&rdﬁﬂ%afo & iiﬁveﬁ}ioﬁ,fift§§5}r%{ ed suc tlréart Jhe passage cross-

Cross-sectional area to total cross-sectiona

| e resist.ance..agai nst th | ow of the )
2RI, 808 of UE 65 CA PERn AR paiinep bk - Sphe UONnstream side of the
Accbrdig ly,,in.the dehum difjcation unit Zr of the
OBFRIEEHE gnﬁ%ilﬂgnks, sef guelpithad the pesegecrugestional aieatof second air
the cross-sectional shape of the second air
vgpilatipm phssaggsasery o theiageat e amgspanding tbshpuessamaideastahe first air
is held low. As a result, the flowrate of the cooling
vantila(iéi passhges!s, B3, owsf ther pldgiptibh elearaoNds ghaller than the passage cross-
ventilation passage 4 is increased, and

s6@ionaBReR G REdohdt evdiffdiioni ;Q@&%Eé QMebiel hEHRNGYa 98 ctﬁﬁ%tponding to

of adsorption on the side of the adsorption elenen
' ' : A4S ved, .Jherefore .
e R R e Bl bl ol TSRV by R fesprpgon element
degum di fi cati on %nit Zl is expected. Addijionally,-in
1 nPE BE 8 SRl EtiEpraion fisneassage wsistance opfhe; sggond air ventilation
second air ventilation_passages 4, 4, ... are arranged
Patragitedethd - -silti€hgrgedh eT?gqoéffMg ag get Gorthy ke thst #hwve paragraph (h) are
the exit portions 4b, 4b, ... of the second air
obamedraereanexpassuages 4, 4, ... are 20 arranged on the
other end side of the opening 24. Therefore, on the
side dh)tHe wetdshupedificain daic Fathe . fourtedne iBRAILADS the present
air (Ab) flow ng towards the opening 24 is
applibR GeedriBY 1Ytht B ThishtRAr t 9 .
Flg prevent erdﬁ%r om devril ating int h]er%grla?ig%dt %gcrlll tlhﬁt w%in]gaﬁsage cross
LT tk l.on passages, 4, 4, ... .are ,
S QPnAEP 0 Bl sedtil i A BRRPAGIER. & v ion b gfiiropmeide of tre
coolin ir o .in the. inside of the enpty space 5 1is )
CRYARES ?‘}‘Soﬂn&nﬁ 'S e BHrbstha% o Basigcecros>-pectiohd arpr of second air
pr%ssure loss to a further extent. = 37 Secondary, it
VERILIAROD RASFAgEE nedrer i9fhe dieARA COTTASPonding éi the upistreanaside of the first air
capability of the dehum dification unit ZI by
vergdalicor passaggs 803, ¢+ ahtht edsoptitieeltmbet Waesmallbethan the passage cross-
adsorption elenent 1 and the cooling elenent 2. In
sautibpdl aned O secoid blveveditayth Yalsagest 4 QbartiMol théarddf 2d BSiresponding to
present enbodi ment, the enpty space 5 is defined by
tHehRvARBBAA Uik b Rhe RS aﬁ%lﬂi%l@ﬁoé QASQ%E%@ 32, Gﬁﬂle' ans?r.rption element
e enBty t ng

correspondi ng portion to t paée’5 the coo

ai [ e. i.nside of .the enpty.space is braought .
10 S 2 ofinbBGrREGRRR, oh el iy SRS e b oot venstation

t he adsorption elenment_1. Accordingly, when conpared, ]
p?sé?geéx‘!in‘{ﬂ e Wﬂwgg&co?hf-'e cohar seleflith i thecalove rpagagraph (i) are

(see Figure 35) in which there is provided a
olpiged pioxe mexpersiielon the side of the second air

ventilation passages 4 of the cooling el enent 2, the

resi stance 10 agai nst the transfer of heat between the

adsorption elenent 1 and the cooling element 2 is

reduced by an anmpunt corresponding to the reduction in

t he nunber of conponent nenbers interposed between the

adsorption elenent 1 and the cooling elenent 2. The

action of heat liberation by an adsorption of heat of

adsorption generated on the side of the first air

ventil ation passage 3 by the cooling air (Ab) flow ng

Y " S
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15 11. EMBODI MENT 2 Referring to Figures 4 and 5,

there is illustrated a dehumdification unit Zz forned

in accordance with a second enbodi mrent of the present

i nvention. The dehunidificati%h unit ZZ is a result of

the e dyi of_.inventions as set forth in clains 1

and 4!1J?($he Egﬁu%?l?t catyYegHoRnet P jnreseBhs fRplicadon relates to a
basically the same as the 20 dehum dification unit Zr
drhumpdifipationt undhbordpieng altethaty lahimatineepf roadsefptidreclomynt 1 which
the cooling elenent 2 is constructed. In the

ghepents di fadsabémrandnintwiich of pluhgitf iof $irsteaiboehtiteidn pidigges 3, 3, ...
cooling elenment 2, made up of the air ventilation

ROfhiE DRI A8) FRIEYRbeAded QEWE el (HRAM LHIREAMNSOH RIVAL Bnd a cooling

menber and the ‘'side-plate nenber 22, is shaped |ike a

A B SR SERABAR: U Dy 8B A 8, M oush i

t he cool | | ement 3 i s, made up ly. of the air |
Spafes Pi A (el domsrhpRgeRERDBRoE. (e ABuRRGRpaion unit of th
bendi ng pl ate nmenber. The remaining arrangenent, i.e.,

fuftrendy insenjiondh eharpctovinedrin thes: thpepolmg edemend 2f i prastided with openings
centrally relative to the plane direction in the

Hadohnh R ménenevelap ovithhihie sedvmdadobdntitptioh @amapes?4,i4; ... such that the
shaped, as a whole, like a frane, is the sane as the

seodid g vehelaBoA pdssag@f 4.t e .  iafS bachn@QleBAksagewise; and the passage
Accordi ngly, when formng the dehum dification unit Zi

dnecadd F g}?e[ - cbﬁmaﬂa"@én@iﬁhﬁoﬁfpgsgh%eg Q0lyi ng &@Mtnr‘g%geside of the

up only e air ventilation passade formng ne

an e rption el enent .1, .the.second air :

GenR 2 n? 33BLB S IR vidy i RS OB 4P bt oser o an area 24
(ﬁoolin .elqnent 2 direct]y face, at all the areas ) o

HRT exftling element 2 pgrespepdibn i thepimshgan siderd the fisytniy ventilation
space 5 defined by the opening 24 and all portions
ressageshdneki- 0§ theqdsorption kaepb? widrapprrach thavards the dnwmnstocam side.
the exit portions 4b, 4b, ...), the side-plate nmenber

12 of Inhtheatthompdifioatical enienf tHe pReanlsendibn} thescoolifg element 2 is
ef ficiency of heat transfer between the cooling air

préded bawd g Sfenime MAenaf24de WaE icBSipSle8 WAL tRe B where the
the adsorption elenent 1 the tenperature of which has

. |
Eqgl RAL AT I M Mo e ROk R AR ORI lShecs D 4, .. are
he fir nbodi ment in ich . the.second air

cbfplos BhosoR e 8 AN PLpE So8% Jehen the passage lengeh
0? rresponding to.the entry Eortjons 4a, 4a, ... and to )

: evid YhVentypLonpassages 4, 4. ... SHRads e RYGH ¥NeRl sprresponding
1 with the side-plate nenber 22 |ying therebetween.
e aﬁ@%@cqupwérbazttﬁ@ Apergngsodd dofindh2dls, apld thelprespire boss o the cooling air
accel erated correspondingly and, in addition, further
(Abpr dweimgntthrionghi héhe d eduont diafri wahtilanon aatiges t ¥, 20 0f is reduced
the dehum dification unit Zz is expected. Since the

cbRBRpoAling]yE r@(ﬁ@@@i@ﬁﬂ#’,&h@ﬂﬁﬁrrafenﬁﬁhé &liak QMQA%E 8owing on the side of
operation/working effects based thereon"are the sane .

S ERRCEPHEL ARl oo LT ISR [ 5 o i

PRaTr e DR eRRo oS 5P of Bl erRsrricn by T Coolihg air (Ab) i

accelerated.
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40 Referring to Figure 6, there is illustrated a

dehum dification unit Z3 foinmed in accordance with a

third enbodi mrent of the present invention. The
dehumidification unit Z3 is &4 esult of the enbodying

of inventions as set forth in claim1 and claim4. The

dehuni BfhesRorebegtise of3thesfsmatonyof dbe vacnisgs R9At prd 24B in the
same as the dehumdification unit Z~ 5 of the first
conhugieleprent 2nihercobhieg eirddp) iflowving irt the opayingh@4A and 24B is brought
adsorption element 1 and the cooling elenent 2 are

itnditacticéast with tHReddeputh didmeaat | Mo éRithpk! whkn th@pared with the
first enbodi ment, the adsorption el ement R, made up of '

. . 1At o '
Py RS D ARGk 144 nd 24P 4t ol BRkldeR b PR5TRRL (Ab) flowing
nd .a pair of, side-plate menber 2, 12 joined C .
FRURE B St P BRE S e PaRE Gl ol HISEPHE orought into indirec

surface of the air ventilatjion passage formng nmenber

cortpct vaths fhep adsarplien gleaenng| ko -veily adpesngo oedld lyiasm dhergbgtween, the
side-plate nunber 12 is provided, on its exterior

etligiéryeol heiat transferdspeetn the adepptiat elemeshkand Ity esolihg.element 2 is
On the other hand, in the dehumdification unit Z3 of

impsvpd eaehtheeitatibdreiiin aéthe @ftisar pf hewrel@BthelecodMdair (Ab) is
up of an-air ventilation passage form ng nenber il

ab@iérBddicbRRRnARBAL Ny pl ate menber and a 15 single
side-pl ate menber "12 joined to one surface of the air

ventilagi : .f or [ r 1 i s shaped | ke .. :
2 ot ngrboa nBAREE A8 P M RIBE hock brarnly R RS of K&t tveration
si.de- pl at nber 12 . of the ad tion elenment 1 _and a

by (PRSP RPe i His O LR oP NS 8 (bALEIGEe FEFH algordpBEpe te action
11 situated on _the open side are each provided with a

of degfclilaritions by amatovemenhisethe| hegbransfer ingdietdoohag lelement 2, further
for the case of the cooling element 2 of the

1giploypingirtf indbe dehvumidificaign Zipability bthkidebometifiedionamit,of the present
the side-plate nenber 22 shaped like a flat plate is
ivientibiyisj stdigplidhedone surface of the air ventilation

passage form ng nenber 21 shaped |i ke a corrugated

pl at e, ' NS o ' ' :
o pura g S B TR SR LAb Rk e openings

258SGEnAY Bl CBSOLIN F e DNBHE AT SIRLL SR cr

nber 21 and t he side- te nepber, 22, Unli ke the
BRI OaT T5eBnt 1 G BAIOTZ 1 EARIE: HsABNIBOT R fbrough 2 first area
the dehum di fication unit 41 73 of the present
CEHSBEmdRa o jithe upsterarm pige dPfsthe Hirsthair ventiktiom gassages 3, 3, ... of the
ventil ati on passage form ng nmenber 21 is subjected to
agrgrpgivnnglementad dnd puacindaperdob anfgiit awoling eir( (At flowing through a
openi ng 24) therethrough and the side-plate nenber 22

sdconidibita conpspnaipad Uil déisstleaintsed® ¢¥fthé Fiest aRSRhARLISH passages 3, 3,
al t hough the cooling elenment 2 of the dehum dification

..UBf theZdsdrptib® lE:l'EFrQnﬂ‘ f,%h%%)‘eﬂﬁ' b g eé‘cﬁ{ﬁ%gliaﬁgrﬁ g&?ﬁleté(mperame

the air ventilation pass rm ng nber

Sl ge-. er-.22. In addition, .the cool jng el.enment .
aistfiGh AT TR BF agio B leit 4L AvPER BRGGRLEEGE (ab) win
form ng nenber 21 is subjected to punching so that the
SL}SB@&FW@G@&H? &rashicdt sntsesthe meddecndrthe preming:2 44 @ad giBaad the first and
menber 22 (not subjected to punching) is firmy joined
SeCONG OGNS @T@nml)F@Jt iagethsasberge fAor ai meultretisetenrature gradient is
al ready provided wth the opening 10 24. In the
eltheinatet dioksiblyt iand thentdolifrg 4ir OXbpAowhigt towiabdy @dsecdid 4P ventilation
el enent 1 of such configuration, the adsorption
element 1 is made up of only two conmponent nenbers
(i.e., the air ventilation passage form ng nmenber 11
and the side-plate nenber 12). Wen conpared to the
dehum dification unit Z~ of the first enbodi nent
characterized in that the 15 adsorption elenment 1 is
made up of three conponent nenbers (i.e., the air

I N |
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nmounted on one | am nation-w se end and on the other

| am nation-wi se end of the | am nated body,

respectively. The end plates 9, 9 are connected

toget her by four frame nenbe2® 10, 10, ... which are

arranged al ong the four corners of the | am nated body,

PR brther captimipualy | XiMEINgRRIEA SAvastaam HerBf thePrenings 24A and
a single body, as shown in Figure 9. Hereinafter,

24Bewi ¢duelicohst teopdratuee. f diurtheenerds ax phe presehteimpatitidn, the passage
and the cooling elenment 2 which together constitute

dirb@tiotedilithe et b bir ORntiRALibn £@ssabtd 4P8, dearthbedwnéSeam side of the
shown in Figures 7 and 8, the adsor ptl on element 1 of

53 ﬁﬁ?&ﬁd smvggiv rgg@a ‘%E A0 3RGH:s lﬁ&ffﬁ & s8up %oga@lo the arca 2d

oar de up o OW- ment i one alr ve

fo nmenber, Si de

RerBaPERgdo 15 AR e, prhishoB ebfion gﬁﬁﬁ%ﬁ S . ot

nmber 11 is formed of fiber paper nade of ceramc
afi%@@ clgpent & puigh ﬁplarawfytowés éher depaiieamt Sidh  pesa Fgult of such

formng nenber 11 is a bending plate nenber forned by

aphngemeat.evhizertbé aoploi ai (e dlowsftowhilde thepsepend dinvertiBation passages 4,

t hi ckness direction thereof, in other words the air
4y entfidnatheodpgnasgsabir had TUBY thedating kir 24b)iis BRiledeviated to flow

a whole, like a corrugated plate. An adequate

IRFSA! RROAd 2B Wehtidfod bﬁés&@csgﬁlth@§&§ﬁ@ bR vehSlaBHPPRsEEY 4, 4, ... that
on a surface of the air Vventilation passage form ng

t h of t t .

afEe fed e(PntQ tﬂg a? oa”f}(% (ggﬁgg}mgﬁ%moaﬁlg rd&o §%ga?% %lc% St the first air
fihers and is t he for a adequ

Vslatﬂaﬁ%nﬁssa@a s S5 B tn e SheRl Uit Elisrsiaeq mearer to an
on gne surface_of each side Plate menber 12 and a

gt FOFespeREnely syral tampergiupsdifisrensel fiom thdo-beipeecessed air (Aa)
surface. 43 And, with the separation sheet |ayers 14

wathi resteetitoothe \Aanpld:ryturet pradizntief theate(Am mnehs adrptich dement's 1 side
firmy united to the surfaces of the air ventilation

aphsgtge 1Ear degiege R rbatibitos Qo tthatkxitiaye af hegnbTRedction of heat-
into a single body, whereby the adsorption elenent |

eREHANEA SO &rbh fshRcllbfaldd Al thé el h&@-eﬂ@faﬁgg %‘églo% ithe cooling

extending in parallel with areas 5 correSpondi ng

0 I rtions of the air ventilation passage
#e&en%/%gse%ée&gg(? 11 is pr epar ed. Accordingly, in the

adsorption el enent ir_ ventilation

s angis SMeSEISte effpes Rt PODE O, P A Fificetighcapabilicy

of the adsorption elenent 1 ar eﬁgl aced in such a state
of thgdehwaidifigasion gaj Leienrg vestio firtber I¥¥ t he out si de by

the separation sheet layers 14, 14 of the side plate

menber(p) 18, the2dehumidification unit of the sixteenth invention of the present
application according to any one of the eighth, ninth, thirteenth, and fourteenth inventions,
it is arranged such that the passage direction of the second air ventilation passages 4, 4, ...
on the downstream side of the openings 24A and 24B as viewed in plane view is inclined
so as to get closer to the area 2d of the cooling element 2 corresponding to the downstream

side of the first air ventilation passages 3, 3, ... of the adsorption element 1 with approach

towards the downstream side. As a result of such arrangement, when the cooling air (Ab)
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10 The absorbent is supported on the air ventilation

passage form ng nenber 11 and on the side-plate

menbers 12, 12 by neans of the sane techni que as

described in terns of the ad€6rption elenment 1 of the

first enbodi nent; Accordingly, the description

flovisdeyvasa thessespnd pis yertlpteon passages dnkl 4 yiromithe openings 24A and 24B,
separation sheet |layer 14 is forned by neans of the

tizarmel g ehm(iAdg) és fecibhsdnvidseditol flow elinvaglofecbhé aadsotijatiow passages of
element 1 of the first enbodinent. 15 Accordingly, the

tile s€donpt ﬁiemeﬁﬁm@iem%ésdgﬁsomat,t ed thar fre ARua€RANnbLeS @8 Mhe area 2d
fromFigures 7 and 8, the cooling elenent 2 is nmade up

- V .
fipoR R ST U R Gl BE /B b Ui Pa8AEes 3,3, . of the
enti| atjon ssage form ng, menber 21 is de up of a.
o s ET (LR GiosP SHHEEH Boia) 1% FRATE B sgrespordingly small
sheet metal of alum numetcetera or a sheet resinin a
tempgyeipes dibferenge fianp dpth19-be-prosessed akiridas with wepgchto the temperature
thereof, and is shaped |ike, as a whole, a
gradigné 24| thal diy (de) pught edsdrptach elpments d. sidbenddsith @t less) degree of
el enent 1 and the cooling el enent 2, as constructed
caleivetionte heosehingdl by haht).er Mat elcyioh ash Redteslchge UiPOthe area is
the other in . a plane phase of 90 degrees. These

&! g r i . i '
L ) B0 e 046 K10 B0, RIS s

d

e , ... thereb epare th .
AR p et A R 280 RE B e g iy ), and () are
bl ock-|i ke outer appearance (see Figure .. sho )
Prcﬂnfrfr@b?énsmﬂﬂt SRR i hT EsRepy nwfggcz@eﬁﬁ%r-sexc ange region.
prepared, a plurality of second air ventilation )
passadés &inadly, in the dohugidiicerien et efathe seventeenth invention of the
cross-sectional shape (i.e., an approximtely
preseitapplic#ioncr@ssing to emabns héple) eighth, cixfth nehdttdeathydemteenth, and
the air ventilation passage form ng nmenber 21 and 5

fifteentBiigkenfibid, @& iFerbefedbdclothataphuralfty bl Set@ 850k RpbsiAgs 24A and 24B
elenents 1, i situated on both sides of the air

aN@ el deBEALHr Qﬁﬁ@l@ﬂ&l 2009 TBDelAdd d@%ﬁnstf’e% ihe og?nings 24A

portions of the air entllafibn passage form ng nenb

oGRS bR b P BB 0 o aission of e
C ri.si a first pair of opposing side surfaces and )
gl %ﬁ&gﬁ%)aw&sfcoelﬁ&aglﬁwgn% & oredt Pgé  arERgempRts he action of
air ventilation passages 3, 3, ... of each of the

ressine3he pressire st tof the copling air (Adethe petinmef esivakizing therfemperature
first pair of opposing side surfaces. On the other
ohthedoolihgais ¢Abj cindithie actiohiof atdeberatesthagansfés offheat of thefcooling air
each of the cooling elenents 2, 2, ... have open ends

(Ab) Whiths@6 eadsdaaby t1ef %;mmgfsi TN $h@l 24BURHAGES actld® 6 expanding the
the operation of the dehumdification unit ZQis
| . .
R LR SR IERioH o helcopRhg Blenlct 287 WharfBhe p Faseafly resistance
rocessed is..passed through each of .the first air
of B RERT 3 T ARRSSLsA e A 0B B o roesay pngth of the
assed t hrouygh each of the second ajr ventilation .
s a@ ay agnul,atlgr} passages\thdy eh§” PHERMIHE the prssagesgossrsectional area of
(Aa) is dehum dified. Mre specifically, on the side
thefseeand aatieantitaticnrpastagaehtd, 1.. saaetp fones the floa pirtbe esxding air (Ab) to
air (Aa) flows in the inside of each of the first air
d@fatecatidamiddosutpaphpgtg oB tinks in .the flohedirgetish Wi ehe cooling air (Ab).
contained in the air (Aa) is sequentially
adsor ption-renoved by the adsorbent supported on each
of the first air ventilation passages 3, 3, ... and is
dehum dified. Finally, the air (Aa) is discharged as a
stream of |owhumdity air. On the other hand, on the
side of the cooling elenent 2, the action of heat 25
| i beration by an absorption of heat of adsorption

e o o s
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10 In the dehum dification unit Zy of the present

enbodi nent, the second air ventilation passages 4, 4,
defined in the cooling elenent 2 have a

trapezoidal crosssectional Hdpe. As a result of such

rr ement , e effective e area each of the
it rdenrreuiss e ¢ r?tﬁo%\%eggg@ 1y any ore o frfeajwéearagraphs (), G),
greater than that of an air ventilation passage having
(mhenyand (o)otrabblatedage area as the second air
ventil ati on passage 4 and 15 having a triangul ar
BRIEE DESORIPTEION 0dpPRABYINGSe of this, the flow

resistance of the second air ventilation passages 4,

4, ;gﬁrcslnﬁl d @Mcﬁ%t%%ﬁ%ﬁl@ ih Qﬁ%xﬂhdédﬁ%aﬁ&?l | RBumidification
air (Ab flowi ng through the second alr ventilation

I kes it possible
? ﬁ%ﬁ"ggg‘éi% a:t" ¥ "V%“Fg% O%Itq‘e Ptlly Frsen mvfﬁﬁ)g air (Ab) | n
the second ajr ventlla i on ssages 4,
anount f‘SB‘ier%Ls&olﬁaglﬂﬁl St%}@nﬁ AT Fh%‘ﬁmrgﬁn B é@@tﬁee manner principal
loss. As the 20 result of this, the heat-liberation
perts pEihe delumsidifieasion onit shevsn pit Fignrebyy t he cool i ng ai r
(Ab) is inproved, and the dehum dification capability
of t heFigefeudriigiah i ovelirieopersprictive/ @ems ofrehentictivmedifbtidn ghit shown in
| evel s over a long period of tine. V. EMBODI MENT 5
enring to Figures 10 and 11, there is illustrated a
ehum di fication unit ZS 25 formed in accordance with

a fift [

denum HEF et eyl BhaS 8 r“%#“’“ﬁ““e ?anﬂégal parts of 2
ions.as s a claim.3

By JpicFedine Sk rhonf sfpPliihdy e e Ay antion

same as the dehuntdlflcatlon unlt ZQ of .the fourth

enbodi T8hEe,S i langinwling seshond iy stlcrt@m\watl gllapgsd magger principal

element 2 is constructed. 5 . In the dehumdification :

pats of thg defumidefigagion tihit ehdywrlimisigare 4, he cool i ng el enent

2 is made up of the air ventilation passage form ng

menberFigirefcoisngerdpecriveavibe shibwigg [h ah expieddiemates principal parts of a

a trapezoi dal shape. Unlike the cooling el enent 2 of

deienideiiafba uhit @8ddr@ig ¥k thidembdBmeAU i tRdpRt@laNengoRf

t he dehuntdlflcatlon unit ZS is forned fronta

frame- 1*1%51% Pis'a %Eoth%t\lég\? s (%ﬁlﬁgglfzulfr 9&15113&‘&1 IHEI%?E dthumidification

More sp cifical ation passage

ronta bend] pl ate

“ﬂﬁﬁ%ceorg’legﬁ? a?%tfﬁl e BodiBedioi sd S BVAREO e v ded with

an op%p 24 at its IaneMAse central portion.

pl ur al lgwc?r lseéewaldmat SeEdiAnRl VigW shoviag él&@%gnlarged manner principal
extending in parallel with each other are forned in
pattieoicthe Bemgnidifenation ugit blyovn i Figadel%y" portions. By the
formati on of the opening 24, only both ends of each of

the sctigmd Riig av @ntlinecagdrgprcipas sizgest die dehumidificetigyi @nit shown in
as 15 an entry portion 4a and as an exit portion 4b
Figggdpctively, and a portion other than the entry and

exit portions 4a, 46, i.e. an internediate portion, is

substiyted iy sLhe pBRRLAG.24ied " RARET BT D BLSSRD( mammer o

1 and 't coolln as con d above, are

alter at el ated upon the other
aftiaRidafen fnleteouiRe® diogR cabooid Bt MhGORsHT Br e
cooling elements 1 and 2 are brought together into a
| ani ndtiggrepbhiys 2o lgngipdmak sectismak aievy showiedin pa enlagged manner
menbers 10, 10, ..., thereby to prepare the
pdehipatipdith of thtei dehumidificaZfn unit shiven deRiguredl@;i cati on unit
ZS conprising | am nations of the adsorption elenments 1
and the cooling elements 2, a cooling elenent 2 is
sandwi ched between two adsorption elenents 1, 1
situated on both sides of the cooling elenent 2, and
both , opening surfaces of the opening 24 of the
cooling element 2 are closed by the 25 adsorption
el enents 1, 1 thereby deflnlng an enpty space 5

e o =
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The dehum dification unit ZS provides a first specific
effect attributable to the cross-sectional shape of
the second air ventilation passages 4, 4, ... defined
in the cooling 25 elenent 2. % is the case with the
dehum djfication unit Z4 of the fourth enbodi nent, in
48 5 t h@Ufehlfi Bi & RLEIPEHI i YieyS SBewinge By @8egkploded manner a
enmbodi ment the cooling element 2 is provided with the
debewtifiedtionwaiitacterdingrio pabgiagabodiment of the preswitrigvention;
trapezoi dal cross-sectional shape, whereby the
pr essuFiguleodS Bf atlbgiaridal ngchidral (ABY showiRe i608] iefilirged manner
element 2 is |essened. As a result, the flowrate of
priipaPRIris T thd AeHuflificAGSE@REshow IR FRMe 1BPT OVi ng the
heat -1'i beration efficiency of heat of adsorption.
Ther ef & t ehumi_dification capability of th
dehuni g]i 1% a{]‘fol(r% Eniﬂer%gcﬁl‘ée i Apf o E%wpg éxf &Pt ﬁéﬁ(’ded manner - a
exten The dehum djfication unit ZS provides a second
%E@B%dﬁﬁ%a“@f“f@gtac%g?’gﬁ%Péﬁ‘feél&t gnperament afghe prsvensiinrengen;
the opening 24 in the cooling elenent 2. In the
dehum Bigkrec 46i bna UpnginE@abf seetienap raes nghosivi dit neenteplarged manner
the cooling elenent 2 is provided with the opening 24.
pEiacipabpartshod tlseddndidificatieninil diowarnin Fagsates 4, 4,
is divided, relative to the passage direction, into an
entry Pighid Of 48 antheppediiiel ROV sREWHB. 1A NaRddk b8 manner a
the internedi ate portion is the enpty space 5 conmon
deRurh A S it b LAk thét inveRtidh:
B SRR AtorkiaD b iHeRh ARSEARRR St e smyShich:
flows {.nto e. second air ventilati.on passages 4, 4,
O B 1T ERTg ot Sonl ViY, BB R A stlergpd manner
enters the inside of the enpty space.5 fromthe entry
PBBFIPFH?%TS-LP;Ihe4%F%umldlﬁcqltr®éwt OBRAn Figs Iie si de of
the entry portions 4a, 4a, ... towards the side of the
exit poenicokis4an outbine perspective wiewrodghe dehumgidification unit shown in
di scharged through the exit portions 4b, 4b, ... to
Fighee d6it si de. I n such a case, there exists no nenber
whi ch prevents the passage of the cooling 20 air (Ab)
i n therigaRt IsSHaca PerspBivehei&eskipdvARge if0ah NStplb®& manner a
flow of the cooling air (Ab) is held as |ow as
dPRARRARE GitioABnd 3 hBodi :
PRESpfSnk LU o B Do b BERTRH o
enbodi rent %ﬁ .madsf smal.l e b¥.an amoun correspondilnlgg d
Lo tnd FaaATi8E orgdua) soiamgl FioY PREELOHS Shlptbed manner
ventilation passage 4 by the formation of the opening
PHACIPQRLHS é’g H}Sz{%ga{n“flg?at@k‘éw sbowiip FiguelBase wher e
the second air ventilation passages 4, 4, .. are each
confi duiged 23 ds Bopewspedtivaonsdwy ehaveng i om oexpleded manner 2
side to the other end side 25 of the cooling elenment 2
déliumidifivationvonid scdoding ens tentic i betimiehsfithe pleeerR iBxengb@N
of the 49

Figure 22 is a longitudinal sectional view showing in an enlarged manner

| principal parts of the dehumidification unit shown in Figure 21;

Figure 23 is a perspective view showing in an exploded manner a

dehumidification unit according to an eleventh embodiment of the present invention;



10

15

20

openi ng 24). Consequently, the flow rate of the
cooling air (Ab) which flows through the second air
ventilation passage 4 is increased, and the
heat-1i beration efficiency of2heat of adsorption on
the side of the adsorption elenment 1 by the cooling .
air (ABYEWecdteds bt PEFPISHVanVigHD HOWERE rids fend*plpded manner a
the increase in flowrate of the cooling air (ADb).
dehayradidicatiorburiihgncondengetota twelfihembahmenicfithe ptesem invention;
capability of the dehumdification unit ZSis
expect @gurdddst ipnal patspdctivé hiigwe adBwidd€ineninl Yexploded manner a
portions 4a, 4a, ... of the second air ventilation
1 : r [ . .
e R e S e A
4b, "FiQﬂetE second air.ventjlationgpassa es 4,Hé,
... are &Y% angebS oh PePSHNer VIERY OPREE 0 RE S¥bloded manner a
é%f Ig?reforeh on the side of the entry 10 gortions )
umjgilication uniipecerdylg e igpitequibsmpediicaritbopregent imeention;
openin%_24 is flowrectified by the entry portions 4a,
4a, .. rigwel 2% pr evepmrgmcfivonvidevishbiving iin tane exploded manner a
direction in which the second air ventilation passages
dehusidificaticaneif coméhg to arfift@ntbAaniidiemegfiiic gesdnbifention;
the flow pf the cooling air (Ab) in the inside of the :
enpty § b5 i b a it SSi 0
reduce the presgu?iq%gggﬁﬁgaaﬂ?Wrﬁﬁgs %xtgngg %%B@ﬁgﬁxnmnwr a
1 -dl. f.i i | [ 4 hi ecific .
PP L T Aeabie €3 BHEF BBkt SLRE R iy fnvenion:
heat between,t he adsorption elenment 1, and the cooliq?
ol eren B | 29 ofindr REGRIEIVS nViENo SHRRING dPf PEacrBigded mamer a
$nit_z of the present enbodi nent, the enpty space 5 )
QUM PEtipninit aseord grip Age ventesnth erabediventny the piesent imvention;
and in_a corresponding portion to the enpty space 5
t he cobigurg 30 ris( Ab)perspettine i viswdehowinghen eapt yxslpdek manner a
5 1is 20 brought into direct contact with the
dehdeidifiedt@nnpiteecordiigad ah REhedaor HhbimeAt TR présent invention;
Accordi ngly, when conpared, for exanple, with a
conventicppal 3dehurg dictd ' LA EL gyg e i
whi ch tﬁgre ig %rgbﬁﬁgﬁﬁgﬁﬁ$gg?glg?ééﬁgnﬁgrggneﬁﬁéd&Plnmnmr a
Lge: Ir ' I on SS 4 of the .
RhRiRcdidE R ReNtafeto Kol A BRRRR o Rrent fgption:
of heat. between. t he adsorption elegenl 1. and the
cool i n lglé{ee\g@nt‘SZ 4 é’efsé’aﬂgvéd BOW afOMPEndn 280 exploded manner a
corresponding to the reduction in the nunber of )
de %&aﬁ‘fﬂtwﬁ@ﬁﬁ@ﬁ@rdwgé@ powenriicteenbedimentef theypresent invention;
adsorption el ement 1 and the cooling elenent 2. The
act i onFigfirehe¥k isi lbempatspectiviey aew adsovripti om of begdddafl manner a
adsorption generated on the side of the first air
debinhidifidation upAsaFEing BY th ety ISl dnitddhént oAe fréRW R¥ention;
on the side of the second air ventilation passage 4 is

accel eFi%ﬁl%d 134aSjga gl Srgi'é_ betRle ‘Mgévg h sl'ldéﬁgg\é S%E%lﬁ ¢ F)Q)AB&E% manner

dehum di'fication capability of the t1on

It L L ur thl s_descri bed ,above, . .
clfichigffliS SR 860 Gt o L SHGIP ccod R BERIRG Sht nvention
el ement. 2 descri bed above, the transfer of heat . . |
bet vvegl%fgl”ﬁg’%a}& SHEPPPY calietshewing dman exrlodsmappgr principal parts of
element 2 is accelerated and the |iberation of heat is
agepwnpatlcghpypidifieationanitagd in flow rate of the
cooling air (Ab) resulting fromthe reduction in
pressure | oss. Accordingly, 10 if the anount of heat
i beration required on the side of the cooling el ement
2 is the same, this nmakes it possible to make the flow
rate of the cooling air (Ab) in the enpty space 5
| ower by an anount corresponding to the accel eration
in heat transfer and |liberation. For exanple, in order
to reduce the volune of the enpty space 5, the
t hi ckness di mension of the cooling elenment 2 can be

.

oy
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10 11 forned from a bending pl ate nenber of fiber

paper and a pair of side-plate nenbers 12, 12 which

are flat plate bodies of fiber paper and which are

joined to one side and to thébther side of the air
ventllatlon passage form ng nenber 11, respectlvely?

i s shapeyrd BReisaa dengitusling! geegtienal dtewr ghovangl 18 awth enlarged manner
side-plate nmenber 12 is provided, on its exterior

psincipat partsvaftthe dehuatigidchiivmeursegmmatindigiab88t | ayer 14.

Unl i ke the dehum dification unit Za, in the 15

BESD N OIDE F@RQR]H(‘YIN@GOUT NeERTeORNt enmbodi nent the
adsorption elenent 1 is made up of an air ventilation

passagge]}: mb'% tHg %Ent]lijn\;éwn%oﬁ%llftge O?rben tﬂoﬂagsp%!: glly based on

menber 0o
t of side-plate nenbers 16, 16

orted nd a [
ta%?dglﬁwé?%Pﬁeg‘?‘T?él(fnﬁ@dHH@%l de and to the other side of
the air ventilation passage form ng nenber 11,
Iy SIBADIMENTahd which are formed from a sheet metal
of alum numetcetera or 20 froma sheet resin, and
each oRefelings ifulet- tpl Bigereseh3etlserd Gs iH&tmiterdeatdehumidiﬁcation unit 7,
supports on its interior surface an adsorbent as an

faghsal HenbcdoddBice 18ith! A tha dalbedintint i 68tthoNpkBédt Aention.  The
provided with the adsorption elenment 1 of such

d%ﬁ%icﬂﬂéa%h%nt AL 1‘§ asﬂeglﬂf Bf A& Sofllfivsenlq@n%&ga fm%th in claim 1

directly Support hereon an adsor e resu

arr an t-he di bet ween t he

at“ﬁlfga‘?upp Yt 1? ﬁ‘érez‘g e dehmpicstie o iy 2‘? i'd priad as follows: a

assage on the side of the cooling.element, 2 beco nes
p@wawe?f adsompslopelamtinbabed: 44 A PliWalivalecaptiog slemats 2, 2, ... are
adsorbent is supported on the side-plate nenber 12
larainatedfseqidpéipllp ajjemnatelysini n9Q-Hegrde hlant ghadec therahy taform a laminated
ZQ of the fourth enbodi nent. Furthernore, especially
batien Thére tebdad pladsed, Pearberouhfedi sn boe hedndticarwize shéatd on the other
nmetal, there is produced a synergistic effect that the

lﬁflfﬂaﬁblﬁﬂ\ﬁ% @id dfﬁ%l%ﬁﬁﬁzfté@ﬁocf})e?és aftive Olrlfétdnﬂ@la'ies 9, 9 are connected
generated in the adsorbent on t e side of theé

,mro&g’dﬁﬁr FlafUEALmbok VRS | WEIEORL Bl MCHBAL o fofir comers of

because suc eet met al as a

SRR PRLE i sk fﬁl{slze OB e o

nit I S expecte Since the remainj ng arrangenpents
8 ‘P‘ﬁ’él‘Z?’r%}FF Fnge ?H@%@réﬁwgﬁé?f&msw%f%wg‘ oftheedsgrption element 1

based thereon are the sanme as the dehum dification

apdithe Foplagcdemer whidhhiegetberr ednstiGte thsatthmmidificativai ynit Z; will be
respective descriptions are omtted here by using the
desribedpondi ng expl anations made in the fourth

enbodi nent. VII. 'EVMBODI MENT 7 Referring to Figures 14

GONSTRUCTEOR OF ADSORPTADNERENGANT ¢i fication unit
Z~ fornmed in accordance with a seventh enbodi nent of

the prgs @ﬁ‘csw {Eu}c%nl arﬂgg ﬂwsadg@?fiml dehlefity |9 @héﬂéhthke a double-

Z7 is a resu odyI ng I'nventions as

51d%<ri tcgrdlb ar%lma e up of a below-mentioned air ventilation passage forming member 11
and a pair of side-plate members 12, 12. Note that, for convenience of explanation, the

cooling element 2 is deviated an angle of 90 degrees in plane phase as if the cooling
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and claim 3. The dehum dification unit Z7 is

configured basically the sanme as the dehum dification

unit ZS of the fifth enbodi nent, with the exception of

the way the adsorption el emendl 1 is constructed. In

the dehumidification unit ZS of the fifth enbodi ment,
elgreeni dsandghe aAsaspiésreplement barerndee spneoplang plase, as shown in Figure 2
conmponent nenbers (i.e., an air ventilation passage

(fhersainags amriiedrto FigutorS8dl 1,i18ni 5 1eddliand 2@).at e nmenber

of fiber paper and a pair of side-plate nenbers 12, 12

whi ch @heail hahtilatiod fadiesh emffy théhBér PARFHMIL B Paper made of
are joined to one side and to the other side of the

cRldmi¥ GHeld. a‘i\h&%i s?@éiﬁg%gdftﬁé 'Brngenggz[&%ﬁ;}z%%a&ee dforming member 11 is a

respectively), I ke a

car.dboard, and each side-p] at er i royi.ded, .
SRERE e mBe 2orht BY Beinle FeBORe icp Ped OF B0& paver in the
separation sheet |ayer 14. Unlike the dehum dification

thigknesy gireetipn thereof, 51 ol (yards thecun vevilationt pagsage ffompigg member 11
present enbodi nent the adsorption elenment 1 is made up
ipfhapand,ads a whiotd, likeiaocorpraed giatt.orAn adpqueteteeisorbént! ensheds silica gel
froma bending plate nmenber of fiber paper on which an

equdend, e BlippostedURPOKUride ofifikk &ir RaAtila@dn PasdgrePfodhthg member 11. On
menbers 16, 16 which are joined to one side and to the

tl?gs E‘n%l%r Bafde effh e dlde ﬁﬁ@%&ﬁé@%,%ﬁ%ﬁné@5ﬁﬁ@ pgiper of ceramic

er 11, respectivel'y an I-ch ‘are fornmed from

FPIERRE g ot TR T LA HEARA, 3088k s s crr
BB e e T 5 Bo 00t B er 10

Z~ provided with the adsorption elenment 1 of such
fergiedi ogutha other surfass. si de- pl ate nembers 16, 16 each

directly support thereon an adsorbent. 10 As a result

of suchndrwahgtwestparatibe shest &ayers bétomeetedt betwardly, the side plate
adsor bent thus supported and the second air

nw@fibierd a2, 0N apafisageuditednot the saHB&sAf thoQircRMildHdn passage forming
el enent 2 becones shorter, when conpared with the case

i . t i .
Iﬂﬁ%ﬁn%g _rﬂ ?g tl?rag glgygc?@ ]E:?Igglrnég ;ﬁgg ?’s é@l;;brgfyp ﬁ/géfeﬂs TR &sSrption element 1
pE)SF(ﬁ? \%tﬂ & G %xﬁtilfénsqﬂlofg%sts?%(gfﬁ f3t h %‘Qg%)rgdlﬁ % B?IaE%I with areas

e
ernore, "especi a sitde p

is formed froma sheet mefal, there 15 is produced a )
chJerePhiBe e SRNSCT PGS th et EMOAGgR BRSREO TR Pisgber 11 is

heat of adsorption generated in the adsorbent on the
pespaedofAcoredinglyoinpthe adswpeereplement bithe disst talreventitation passages 3, 3,
element 1 is inproved because such a sheet netal has a
-hifgimddent ravrsaimsd elane alirecti@ndf fherddsemptibnetemventdndre iphaced in such a
the dehum dification capability of the

seehbai ey headdniiletdi depdiated Srdd BRCS RS de S%ﬂ@sebﬁﬁﬁon sheet layers 14,
remai ni ng arrangenents other than the above and

1@@@{1@@&%5@3}&%%%3@‘_ ects based thereon are the

sane as the ication units Z4 and ZS accordi ng
to the~fourt nd fifth,e di.nent.s...their r Qective
descr i g4 ﬁ%r%gﬁte‘s SRS °ﬁ2$%316§e‘}}§?‘h°d1 Fésgege Tofming member 11 and

on the side plate members 12 as follows. For example, at the time of making fiber paper of

which the air ventilation passage forming member 11 and the side plate members 12 are
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correspondi ng expl anations nade in the fourth and

fifth enbodinents. VIII. EMBODI MENT 8 Referring to

Figures 16-18, there is illustrated a dehum dification

unit Zs formed 25 in accordard® with an eighth

enbodi ment of the present invention. The

foraredriagi adseeenbis miser therein®g iAdtematizelyl fibef papee is dipped into an
enbodyi ng of an invention as set forth in claim2. The
adssinberitenifxed dippong luniid. Z$ i s configured basically the

same as the dehumdification unit Z6 of the sixth

enbodi TRNepaMitioh shidd ayex E8 R diSfbsed td BRviRYhd PRs&RYFAYand liquid

elenment 2 is constructed. 5 In the dehum difTl cati on

' t ' emhodi yen oglin I nt. 2 .. .
ﬂﬁghéhor%%egfdfe o?tnefﬂﬁéhgeern g?’n%ﬂ D Oat%%mhfe}?l rSg 4 etﬁf: eig%t gir gventilation
t rapezoi dal shapg,. and .t he second air. veptilation ,
PRREESGRSTOR SFOSRE hir NARYISGn HSTHES dolereitbedigkgngn she side of the
have a trapezoi dal crosssectional shape (i.e., an _
capipreoslemante?y Koscxamgle, s ememson sbedtdaver Idhiafeymed by attaching a
thereby to reduce the pressure |loss of the cooling air
plasty) filtintol e wunfacelelfiuhe didbipdat invemburi 12, 2, vipar-dBgositthg a metallic
dehum di fication unit Za of the present embodi ment the
n20R1al gorebemme, ZubSniR) BRGhE IOffadd oflithe RRIFI B Ih&Hber 12, or by
passage form ng nenber 21 made up of a plurality of

9 o nad8arlik r bt | I : 3 .
apRpie garh KErdea 5&::1% ésgzg;ru\gﬁ.:lsev.frew 5 eﬁc?é’t?rﬁ,edrnt% fhie surface of the

vertical |y arrangé each’0

. m.ned,i ntervals and the second air ventilation
ﬁgéiggégkﬁﬂ?B?ﬁbd bet ween each partition wall nenber 23

ctangul ar cross-sectional shape, thereby to

d@ﬁ%@gﬁﬁgq QF LQOEANGEEEMENER cooling air (Ab).

I'n the dehumdification unit Z8 provided with the

cool i Meferiagdatrigures 1snd R, denfooljug atenunt 2tihshapedlikeg single-sided

elenent 2 is forned fromthe air ventilation passage
cdrdbonrrd gnace nipenf ad himwmieilatipn @hsstfefopaidg rmem@bernil (described later) and a

menbers 23, 23, ... arranged at predeterm ned
ﬂﬁa@eﬁyakﬁﬁmﬁgza result of such arrangenent, further

wei ght savi ngs and cost savings are 20 provided in

C onpa[ététE&‘ andtBEr \9@2'@% Sr .\rg\ﬁthgtiérxiﬁgarsg%}%:)éﬁiﬁg ?nrfeté‘gj%]{ 3l e made up of

ventilation passa ormng ne roma

' | ate, mepber .. Since the r.emai.ni arrangenent s
 BERIDE Bl A RueB0e b alGBale BEndife ab F ehoky Misfef S Fianim etcetera
based thereon are the same as the dehum dification
z@e diglgress diyestéon Mergady andh is shepsdxlike, as a whole, a
enbodi nents, their respective descriptions are omtted
cyBtzategypletsi nydditienadls, thersidesplotediergbend? arfamahomexsheet metal of
in the fourth and sixth enbodi nents. 55 I X.
al EBORh MERErDoRefteet jesig, il kishapeddike A fRnplagd, there is
illustrated a dehum dification unit Zy fornmed in
aCCOr Qafic ahi difle-platd %éﬂn&?bpﬂliminlgfuﬁiﬁs R 838 Ruface of the air

i nventi on. The dehum dification unit Z29 Is a resu

S ERBAY P NERLOE, 25 (LA, HA b2 e
B B R e SO B,

of. the way the coaling element 2 is constructed. In

partien pdhihsi eembingd  bodyuppsitiongd ogentrally aelshive tentbe dplassndirection is
the cooling element 2 is formed fromthe air

subpeated| ta tiupehip asthergby o forimg reveanigelar dfeningl24.ufn dfis tag, the cooling
band plate 10 like partition wall nenbers 23, 23, ..
arranged vertically in parallel with each other at
predeterm ned intervals, and the second air
ventilation passage 4 formed between each partition
wal | menber 23 has a rectangul ar cross-sectiona
shape, thereby to reduce the
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pressure | oss of the cooling air (Ab). Unlike the

dehum dification unit Z8, in the dehumdification unit

Zy of the present enbodinment, two partition wall

menbers 23 and 23 15 of all 8B8e partition wall nenbers

§§ ﬁﬁp .b..tht are situated at both side ends of the _
CHBIT I FPEIR D nARTrdingly . heecodmgesioninte Bovhepsligas whole, like a
menbers extending the full length of the adsorption

redtangslar fipmeon t he ot her hand, the rest of the

partition wall nmenbers 23 are first shorter-size

menberls tR8aoalitg slearnd2 si0s reultsifz@chanliftegral IBmbiAGon of the ajr
first nenbers 23a are arranged on one end side of the

veRaansh ﬁ&s’sa%éﬁfbhhh‘%t HORLBAEE Q&Fﬁle"si%eﬁ' ate: meibi22Q Jarge number of

respect to e passage direction, the second
. [ d on_the other d .si de, sq that
SRR A Ep AL GTR5 B Mkl S8t 8 o by

Rect angul.ar ssa defined between the first nmenmbers

rBeE 3 31EY pO3EF JEhe 85 ke merybep 88+« AGheuEiihe aecond ai ventilation
of the second air ventilation passages 4, and

rassegcargdb ar apsdo dagentinimis pashapest axendinghzomenerdd to the other end of
menbers 23b, 23b, ... serve as the exit portions 4b,

thetrooling elefnenh, thecardiivided wedway wldtivn @ drSRgeFe dired®on (exclusive
As the result of this, a rectangul ar space facing the

oPBécoud wwxﬁmioﬁapaséh%es that 28 8ltdaBR R dctively Gt RAE h@RRd the other
4b, 4b, ..., i.e., the opening 24, is defihed between

' : eco menber s
oABr s o1 M 3 Bt frall posIBn ST F 0] WORE Shch of the
[ i 1.h_the adsor pt.ion.and c¢ool i el enents 1 )

R 5 3mSR ARG i of n Furdearionata on one side

Qfsistance a%gins the flow of the cooling air (Ab),

anG an ehpPeTHAY f, othsn piden dhe erisy gorion 4acand theexip portion 4b face
passages 4, 4, ... of the cooling elenment 2 have a

eqcacitharasress the openisg 2¢iinmddnestisgstionafadibd anbthef fvay,i the second air
a low level of flow resistance and the length of the

vewitadivg EHssagesd] #] at anneqehstieides irto a4, entry. sideSpoBEL and an exit side
shorter by an anmount corresponding to the formation of

pdrtien, e tHedin#dmedigte orHEHd Ichmnt e A KRR Wh& étﬁéﬁg?ﬁe §38ing 24.

10 cooling air (Ab) in the cooling elenent 2

INCORIIRUTIDN UF RSP OGN Egﬂﬂﬁ%ﬂ;éﬁ@%%@@ EEEMENT

ormed 1 n the cooling el ement

the efficiency of heat transfer between the cooling

air (Ab) flowng in the enpty space 5 fornmed by the

openi éﬁ and the adsorption element 1 with which the

cool i ﬁge FOTPiARY) elemept & AgH the sp@lingorlement 2,18 omastqucted above, are

synergistic effect of (a) and (b), further inprovenent
Seﬂﬁel‘{ﬂlﬂgy crdternaitely flaminatednonzappdn Ithet ythef it leplane phase of 90 degrees.

dehum dification unit Zg is expected. Since the
Theseradsoirptipreandangting elemeats I Al PaRSRoigle MbQMheremtb :0kR8fated body

than the above and operati on/working effects based

byt RS end plkes 1910 SAABhASHANE HEABT, Hd,! FRLI.ONthereby to prepare the
dehumidification unit Z; having a rectangular block-like éuter appearance (see Figure 3).
In the dehumidification unit Z; comprising laminations of the adsorption elements 1 and
the cooling elements 2, a cooling element 2 is sandwiched between two adsorption

elements 1, 1 situated on both sides of the cooling element 2, and both opening surfaces of
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units Z4, 726, and Ze according to the fourth, sixth,
and ei ghth enbodi nents, their respective 20
descriptions are onitted here by using the
cor r espondi ng explanations madé in the fourth, sixth,

n X. EMBODI MENT . 1 Rfrrln

e%@?@ggég Ogn‘geo ngﬁ nt 2 arg %@qdr‘at@a ggsogpt?on elenglents 1, 1, thereby
dehumi di fication unit Zi p formed in accordance with a
defrting amboghhenace Shaving apeeuimdtvolume (e digurd R A8, the empty space
dehum dification unit Zla is a result of the enbodying
Btommuaitateshraghaid eitoy pditibis 44, daMm. land Srophdhebsdt portions 4b, 4b,
3. The dehumidification unit Zoo is confi gur ed
hasiiapthkbutsge. sane as the dehumidification unit Zr of
the first enbodinment, Wi th the exceptlon of the way

the co | ement

dehuni ghlf:%g%rt%f og%benfi ufndlotca %‘e ufl teg’t Wétﬁb%a?cﬁwlartm‘e‘:k like outer
cool i ng el ement mad p of an alr ventjl ation

PPrseages LOTRINGS nfSHbétde?llr SR EITTSE a0 foepresig pfaserfaces and a
menber and a side-plate nmenber 22 formed froma flat
ycerdprbel/oprosthg sidestuaipess).| Thefiest girvghtdladomipasages 3, 3, ... of each of
cardboard. Unlike the dehum dification unit Zl, the
thealdsomptieh exlenient? 191, t.hehaehopenihig egds atothe Uftist pZﬁ)Cbﬂ Spposing side
formed only froma passage structure body 25 which

WirfabeDeTRE sktky PERioRSUAVYa, 10, Jhhe RBSHAUS: St eﬁaspa%gé’ 4, 4,

25 is formed froma frane- i ke thick plate.

ﬁ@%%bﬂfﬁé @fetcﬁégx eRATIAI S Thd L& Eﬂcﬁ aﬂoqyotpﬁgmhgc' side surfaces. On the

constr rntng by “punchi'n

rectan [ opg th anew se

otﬁ ot %ﬂamtaﬂﬂws 30 Pt b Feonh g Yoot FariarD s 4 - of the

,hlcr plate and in which a | arge nunber of rows of
%Oé? Baalegient ¢ open pidhe ghepakihy gesond pair of opposing sidgsufaces.
rectangul ar cross-sectional shape are arranged
| at er aHeye, thadpeiation Sftthe dohwaalifecasion unituZe ihdebyrib&d together with
by the formation of the opening 24, two of the second
@ther sedeviant aidters. pds shgelkhdmidification, ulio @3} Bdmid air as air (Aa) to be
respectively at one end and at the other end in

pre¢eatddOn pfaseldBrdtioh @aEHR 8N tHeNfADAIE Q'cﬁtlﬂﬁnérpiﬂ%s&ges%hg . and cooling
second air ventilation passages 4,

AT ‘é.atg%ztagﬁ%%@f%ﬁ?@n T I —

B L T R L T

ocated inside relative to the row
Slem e rtedeiRsngesrdeair kAL EAWS IR dheinsidgtofmech of the first air

entry portions 4a, 4a, ... |located on one end side of
ventlatipe riasepges Bl oxi thepuistanscoptginetb jn the airoCAt)eds sequentially
on the other end side remain, wherein both the entry

adsorptiomserdoyeddsy, the adscabeht l’sh;ﬁ}:)o@t?éﬂtonp:@ﬁ}i bDOthe A, airientilation passages
face the opening 24.

3, 3,-... and is dehumidified. Finally, the air (Aa) is discharged as a stream of low-

assa

humidity air.
On the other hand, on the side of the cooling element 2, the action of heat
liberation by an absorption of heat of adsorption generated on the side of adsorption

element 1 is carried out by the cooling air (Ab) flowing through each of the second air
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58 In the dehumdification unit Zl o conprising

alternate | am nations of the cooling elenent 2 and the

adsorption elenent 1 which are forned in accordance

with the present enbodiment: 36a) The pressure | oss of

the cooling air (Ab) flow ng through the second air 5

vraRkafipa prsress ds dagesBi thediberating of Lieateof @dsrirpiion, dhectemperature of the

2 becones snuller, because the second air ventilation

adewbayan ths side of the adsorption elememDislconstaitbDsMaintirddofabequate level.

shape capable of offering a |low | evel of flow

THesdfolea fHeeadsWRHERI ' i i i |

(Ab) becones hi gher gg/bﬁgé}lhgﬁgoﬁﬁﬁﬁggfpr%g%éﬁﬁfzﬁgmg%%‘;ﬁleover a long
i [ 1:elhe heatLiberatiaqn . e s

rFON EF AR, U PLeETE AP A BRSoi ot or VRt 1 37D Bl hagts dgpumidisication

The.opening.24.is forned in the cooling elenent 2,

Cﬁﬂ%ﬁlgtgftb’@gd%\’%o‘feﬁ qgé??é’f)as-of the second air

ventil ation _passages 4 associated with the openi ng 24.

ConseqE@stiplly, the delfymigdificatips tnih Ze ofthe presemt smbodicheat demonstrates

ventil ation passages 4 becones | ower in conparison

hightlevelhdehumsdifivdtimmecaphlalitiey becaaset oo Bisllpeiag ag8Gural characteristics

extending the full length of the cooling elenment 2. As

ofithea®0lihg cleRRnPr essure | oss of the cooling air (Ab)
flowi ng 15 through the second air ventil ation passages

4 is |pneres; l; j. ir i
(Aby o gé%?ebge%{/}’%a"% SRl Sdgﬁﬁﬁg%déﬁ?%%?h%mbﬂﬂy of the
' in_pressure loss aof the copling. .air (Ab). ,
R Poh o 76 5108 T e Prioufiales OF B Gen MbkAb). Thatis,
.oElbet Be side. of, the adsorption elenment 1 is inproved,; _
i, 8‘)‘“’*}%&’1%%1?51 dniindy oftthp cpiesent spbodimesst theespaling element 2 is
cooling air (Ab) flowng in the 20 inside of the enpty
reyyided with sherogetipg 24e Bpdnohthestcomd nitecentitatiphepassages 4, 4, ... is
cooling element 2 and the adsorption element 1 with
diMdegihrelahiee tothk ipagage dirdotioh ints thy @itghportith @a a6 HRGKkit poftion 4b by
i nproved. As a synergistic effect of the above _
tHeajpehinp, 241 dabtiRE htelTBAi A% HFRMN 1 thd é}ﬁpﬁes?h@@ 8lbdhfrdht@the second air
capability of the dehumdification unit Zlo Is
SRR i nce b rran nts .ot her
VAR s d B oAt At N SR Rn A IR e Lol S cab) ows
. re re th ame as th ehum di fication unit ZI
i el e AP Bt o o 0 Vet e PRSpBRTIPYEAs, 4a, .. and
descriptions, are onmtted here by using the ) |
the entsty Gisainsigle of ghe ety srachev direqilyt fams the gmtry portions 4a, 4a, ..
enbodi nent. 5 XI. EMBODI MENT 11 Referring to Figure
Thegeaftaicinehe inside ofsthe zmpty spadeSuhe doélingsir GAbuflows A4 free manner
fornmed in accordance with an el eventh enbodi ment of
towaed freesdnportionedhy,i 4. ... Themdib sidk diffth€ ahtrPBortions 4a, 4a, ..., and is

discharged through the exit portions 4b, 4b, ... to the outside.

In this case, there exists no member which prevents the passage of the cooling air
(Ab) in the inside of the empty space 5, and the resistance against the flow of the cooling
air (Ab) is held as low as possible. As the result of this, the total pressure loss of the
coolin'g element 2 of the present embodiment is made smaller by an amount corresponding

to the reduction in passage length of the second air ventilation passage 4 by the formation



10

15

20

25

unit Z11 is a result of the enbodying of inventions as
set forth inclaiml, claim3, and claim5. The
dehum dification unit Z11 is configured basically the
sane as the 10 dehunmidificatid®n unit Zla of the tenth
enmbodi ment, with the exception that they differ from
efathie opdning Bdy whah | gonpardd) dfor erdrmpld] atithOtheOfast Rehere the second air
cooling element 2. In the dehum dification unit Zl o of
tdmtildtRntgass |4TeNtare NG ' @f&‘é‘f@, ifud
froma ggssggﬁqsﬁuct ure B’gggé‘gg@?ﬁgpe P}lﬁ%d%h{%@q%m one end
I j [ r. of, second .air . .

Bl oIS b 0 of o8 1P E i SEGHAF 1 dppgraction without
t%gd whose é% pl anevm%S (i_Ent %fal 0gorti on is provided )
w PR A BERCHPCBAE 434 i RE SHRY H @Fssailessasducsian divithe formation of

| o, the_cooling element 2 of the dehumdification

ficpenng 24 eliepdvely agaks alseriiodie senetuiesoff the pesseritrammbogiment in which
passage structure body 25 which is provided, at its
q9ak Sacedl sie, veaplationirantagk V4 of e aboligr éleMentAR tHik ™ tr@gular cross-
opening 24, wth an internedi ate passage nenber 29
seudivrzh sBaper @SRGREAS b sudh fa SRR . ross-sect;

5s Sot forthn the g o e S g%iog‘?fs‘%%égge;éé‘m sectional

drn & 16t 8rdsDee QREBR 182 &isnhdif ﬁhdttﬂ? r&gs{t]%ic? %éaigsf the floW of the cooling

front portion and a rear portion),
I ' e menber 29 is provided with
ﬁ‘ﬁ@ggﬁ‘%g@gg@%es 4c, 4c, ... corresponding to the

entry and exit portions 4a, 4a, ... and 4b, 4b, ... of
t he segﬁ?ﬂi ‘é’igiy’\}’éﬁ‘ﬁ &%’PFB figationawgasZn of the present ¢mbadiment, in spite
dehum di fication unit Z11 provided with the cooling
od tegnarFangement gt the ZTosserastionat shape of thur seesuadrpik eemiiation passage 4 is
the cooling air (Ab) flows, through the entry portions
trizngular50s pressure lossfis hble 19@c 0Nsladbdulty @R AldWR k@ dE the cooling air (Ab)
passages 4, 4, ..., into the opening 24, there is the
vwidasilbwk tryugthte sacdrdoit Sl Aloh PRsAEE YIS iRRS: i
cooling air (Ab) is allowed to r%egy flﬁ)w W t iglrllﬁtgﬁ—éesmndmgly
IRPRAL NBerdfioh bideQRFM i | vided singl e .

crtloh SR T HeREo s B oM 0P Th B! &pfprion element 1

vol ume portion. s can
f i t he sorptive action.of the cooling air
b? AEE? Cc:i)ﬂfh?% 31r5(“?b§ glIS oxﬁnpd?ve% e Ergfﬂrﬁgmﬂ’ov%%\;grt’he dehumidification

be se .qf e abqve-descri bed arrangenent of the '
¢ g’ggﬁpf&?ﬁifg‘}‘%‘ﬂgcﬁt%mﬁ‘h@ S §KR4CHASHi at e passage

menber 29 is disposed inside the opening 24, the

cool i nydditienallap )invithis lkassashe rentry epbrtibes idasidele .af of ke second air
opening 24 is flowectified by the internediate
verdatagepasengoe, 29.. atretdvanjed o1 oRIERE SdP6F the @Pekigk 241 \F the other
to the flow direction thereof. The flow devi ati on of

hirtie thoekit Nbrelbis 4HDIb, S.. F Hle AScdRVMGIRS/e glfaﬁﬁzﬁﬁﬂ.a?gageso?,s 4, ... are

the result of this, the heat-liberation I cirenc

S i coQl i I nt 2 is .
e Ny P LT o O SO L TR r a0 e side of the enay
L of .t he dehum di.fication unit Z11 to a . )

pGEBRDS. 4l onfhe BoER 4 Aty Lfofing Fryveas e poeeing 24 lows ectifed
btﬁgn t he above and their operation/working effects of

X HE FHERertomsnio didmentangd de prenentsd femade tiztang in the direction in which
dehum dification 15 units Zl and Zl o according to the
the isﬁ@(ndaﬁwv@léﬂ@ﬁpnemﬁ@aﬁﬁﬂﬂnﬁs .- ateeformed spewid. VAs the result of this, the
ﬂdes?ri ptions are omtted here by using the

ovof tepmoting gire4) din diel ia5ige GRER dniptl BEackis;

obod mont s X1 ENBOLY NeK T bty 96 ng %gta%?glﬁﬁgﬁwbmmes
o3éiblettB@Educk $he prebkttd : idigfication unit 712
p_formed in 20 a%corgaﬁ;gg%vw@{%ﬁgyﬁk%hth enbodi nent of

the present invention. The dehum dification unit Z12

is aresult of the enbodying of inventions as set

forth in claiml, claim3, and claim5. In the

dehum dification unit Z11 according to the el eventh
- enbodinent, it is arranged such that the internediate
passage nmenber 29 is disposed in a passagew se

- N a

- o a1
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passage nmenber 29, thereby to inhibit the flow

deviating of the cooling air (Ab) in the inside of the

opening 24. Unlike the dehumdification unit Z11, in

the dehumidification unit ZI Z36f the present

enbodi nent a partition wall nmenber 30 (which

cor r esRenaisddry, it & thesdffeend? inggtuvéhém Gn IRABSNIflcSiSP capability of

di sposed as to divide the opening 24 side to side into

thet debuRRIFCOMS: whit @, byPadckBPking| ' | of -
side portion, whereby y??’lé: fl olﬁgotﬁgtnﬁgg%%grpﬁdé%gﬁe A&%‘f adsorption
Ele@Wh Dk i 24 is split.right and left.
Consequen({]fhg,&)p ﬁ?éagfglgo?rzpll?‘s TGS, dh 4%%4}@&%}?@ unit 7, of the
grnsgnt%e eﬁt-l i bﬁ ation efficj eng% of heat of

GETT prrERIHES AR EBWEY ABAcsi 3 1§ Asfined, by Hhe apeaingf 24 of the cooling
openi ng 24 but also further inprovenent in the
Hemens Hiand dagj Correergpdingl forjorofo thhengehspce Sfthe abéling air (Ab) in the
unit Zr2. 10 Since the remaining arrangenments other
mhide of e ahptyepareds istedughopas dircariontikinig taf §86btdhember 12 of
the present enbodi nent are the sane as the
the hdsorpiidi €letriean] URictsdFely. WiRn B 1 NGk, 0 -
the first, tenth, and el &vént h“énﬁ’g’é‘%h@%’?g’?%ﬁf& ?Jl&lacomemlmal
ABSRBGHLMBIESE (R H: Ltted here by psing the

corr esplondi nglﬁg%ggrl]%p? g%i ?nrmgghe(:hi e plr?Yléffd,Jatsg%fM?te member on

. o th enbodi ments. 15 XI 11, EMBODI MENT 13

ORI VB0 BeORS W5 iin BRedtes 4 of (e Pl lement 2, the resistance
dehum. di f i c%ti gg unit ZI3 forned in accordance with a
qeAinst Bedtensisnpbheatdstwesn thavadsorntiomralerent draridthe cbléng element 2 is
dehum dification unit Zr3 is a result of the enbodying
rgducedyihtapopmonst seresponding itn the ajedudtionClrithi® BumdBe of component
claim5, and has a configuration as a result of a
reembern atteposed betvees el addiftionadle@Bntuniahd 2% Z3d1ief el

el event h enbodi nent and the dehumi dification un%n%fezf;]?@m 2. The

aofioi bﬁ‘hda‘ﬂﬁbéﬁahoﬁﬂ?@ﬂiaﬂn?%ﬁom ﬁa?@ieﬁsgfpgigla lg?é%er%xt%g on the side of the

i nt er medi ate passage er 29 1s provi
e ' 24: ] idifjcat.i upit. Z~r of the .
Rt i e S e b PRPL R Yinkion B ofhe second air

is..nrovided in the opening. 24 in the dehum dification
VeiBEGY BEFase o 8 BRERIIL. ofb ot fedwit of orbicheirpppoBent in the
oé iﬁltb]tibi,ti ng the fl ow deviation of the cooling air
dgbumidicagipp Gaprbilify of gherlchymidificationiung Z,fie expected.

dehum dification units Z11 and Zl'z, in the

dehuni 4% i yaeigsticueffect EsSlting frée the abewd, MyHeeddvee @bhumidification
bot thlt; he ic&e£nedi$%e passage merrbgr do29 and the

caysabilittes care vaHthined sbdly 30erah EloRE Dbk iR :
opening 24. In the deyhum' difi cga??éon&unﬂl&g’l%n%pﬁ]tpﬁ%vemem in the

cPnBRed] v@mqﬁim@aéhumi@mhgtﬁﬂl Wi ,Ifﬁfgggggagdool ing el ement

2 of such construction, the coo It (Ab) entering

the ins) ' 4 undergoes flow rectifying )
actions sr, ?ﬁ ethlg ﬁ{og’%ﬁ@d?%@é 08%’3@%38 lﬂ%ﬁé’PYy el&ﬁ’&nh @¥described
Vi di actigns hy the partition wall nmenber 30. This .

iyt B Phpft o8 B2 bt abE pasaratian sloment Toand fhe cooting elgment 2 i
ai (tA$) i thin the opening 24 is inhibited from

a‘i‘f&[?Eﬁ? ﬁ'@‘y\ﬂ the liheratien jof heathis atetioratedi by tht inpreasaiin fI348rate of the

denonstrates its dehum dification capability at still
cooling air (Ab) resulting from the reduction in pressure loss. Accordingly, if the amount

of heat liberation required on the side of the cooling element 2 is the same, this makes it

possible to make the flow rate of the cooling air (Ab) in the empty space 5 lower by an
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10 higher levels. Since the remaining arrangenents
ot her than the above and operati on/working effects
based thereon are the same as the dehum dification
units Z~, Zlo, Z11, and Zl z a¥ording to the first,
tenth, eleventh, and twelfth enbodi nents, their
FBQHE coreepondingrtoghé eerslesationoimi ept tailndereandyiihesitivg. thwe example, in
correspondi ng explanations nade in the first, 15
drdat to, redheviRtiolurandf theedrhpth $pakosl] e mkiskne¥$ Yimension of the cooling
EMBODI MENT 14 Referring to Figure 26, there is
dlenbie Y @dnack b TRt i J I -
R VR, R Rlch, Gk ch b TEfcaBn unit 2y made up

accordance with a fourteenth e

' : | i dificati it Z14 i | 1 . .

PR mEle: RDUE S50 LMD Sy P i g aimension
Q|@iﬁ]3, QIain1g$120,and,claLn17, and is a i

%@?‘éﬂa e psing the dehumpdifigalinmyns Zi asa delwmidificatiprome¢hanism of an

the tenth enbodinent. Mre specifically, in the

HePANFHINET, dais copiribntes tztie dotvnsiaingtedniroeditiodesent , t he

openi ng 24 which is defined in a planew se centra

por t i ofunhertrives, dnohé degmmhidifratior? uhis 75hFnRS plesk@ eémnbodiment, on the
rectangl e corresponding to its outer shape (in other

sty o thal dxitt P&ERS 4y, #5, RObE k&n&)o‘ﬁﬁ% féne t2 @%@Bﬁh& dir (Ab) flows

on one end side of the opening 24 have t

S5t 55 L0 SN SOE 04, B e o

.4 he present .enbodi nent the o ing 24 | s not shaped
(Pl PheRiER BT s ErBeraley h AR T TE@ppn air (Ab) i
t ezoi dal shape so that one side of the trapezoid on
I'F{fég% G 2 fPostidlee ndp yheysashit s thiga quigtness durieg dplagmidification mode
as to deviate outwardly fromthe upstream side towards
operaen dewaetredantt shel alehemidifisagionourih &, passmgeyed, for example, as a
direction of the first air ventilation passages 3, 3,
dehumafifi¢atien atlsdiapisiroof eh eReeéndltionks, G hRidel fh@v&hﬁ’%}ﬁ in view of
of the opening 24 is set such that the passage |ength

rédlizt Lﬁatawcd@ﬁmang{gzo tichg, ... sSituated on one end
side of the opening beconmes gradually shorter with

IRP ﬁm?bléﬁ}fﬁ t he downstream side fromthe upstream
sige of the qu§ C.

Irst air ventilation passages 3, 3,
th becones

(st at not her .way, the passage.10_ | eng ES . )
short gl?e HEen Oaf &‘X‘%Soz‘tiﬂ’éi g{)aﬁg‘f i aiysiated o dehpmidifieation unit Z,
air ventilation passages 3, 3, ...). In the present
famsdditeaseorderge avith v sesandopmbadiment of the [psssemtg invention.  The
di fferent passage |engths together constitute a "flow
dehuraidifiegtipa unit @zrie amesult'ofdbe embodying bf invetitivms @k aéthforth in claims 1
When the length of the entry portions 4a, 4a, ... is
as@t4.as Tesclehbeibifiboes, vhite Z15ienbhinRed t bARRIJ2the?Rame as the
. have progressively | ower passage resistances the

deramiafidefion hﬁjtdZWb?tthgaﬁ%ts E&:%P%Te&gewhhftﬁé e@{lcéptiﬁ;tn of the way the

ventil ati on passages 3, 3, nearer an-entr
cé@fn?ie‘?élné}ﬁ‘zii§c&%t}u@éddo"m3t ream side of the first air
venti [ ation passages 3, 3, ..., the lower is its

passage Jesi.stance. .In ofher rds, the entry portions

4a, 43{’ ‘5": .361?%‘3' Hep é‘&gﬁe?ﬁ/ﬂﬁag‘égt @Rbadimgnt; theceoaling element 2,
tge cogling air (Ab) flow ng therethrough the nearer

made PRt (oA teBt e passage dorming miamibsr 24 formexh fiokas ibending plate
passages 3, 3, .... Accordingly, the distribution of

member pad g gifle-plate owolbien@2aisr shaply liké tahiinglé-Sikle@RAAIKAED. On the
24 beconmes greater the nearer to the downstream side

othér lidnd, fni the Helinidifiatibh ahit S i
specifically, in the dehum iOFJi cati %ﬁt %ﬁ??dl%ezt’g%é\%gng clement
present enbodi nent, the entry portions 4a, 4a,
have different passage |lengths relative to the passage
direction of the first air ventilation passages 3, 3,
... SO that 64 the flow deviation of the cooling air

- (Ab) is deliberately caused in the opening 24. Because
of the flow deviation of the cooling air (Ab), the

r 1 - Y Y —
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adsorption elenent 1) but is | ow on the downstream
side, corresponding to the degree of noisture
adsorptive action. Consequently, the cooling air (Ab)
evenly flows, through the s&8nd air ventilation
passages 4, 4, ... on the side of the cooling el enent
28 madeetmjmrdg of theairdientiation passagahyoing memberd formed frainra bending
ventilation passages 3, 3, ..., into the cooling
pleleafi®iber? . ThkGehaing fehgemehi, Ng., dHerarfahigdmériteialwhii teSopening 24
mnthln t he opening 24 w thout receiving any

is rf%ﬁrgéd %Ex'g)’ﬁlg%idtﬁ:@ toltﬁgﬁiléﬁéb&ﬁ’ecﬂgﬁﬁn qi& '366‘1 ERment 2fso that the

ucte t ensi vel y I an area wt e range o

atur r.espond; a to th
ccwﬁﬁ? FL ?aésfbaf# 48 ol R et B et gealing element 2
on the other hand, little or no
Oth%ﬁrsé)?E?l?ﬁﬂ’@@nFs conducted in a corresponding area to
the downstream side of the first air ventilation 15
passadesoingdy, when forminghike dewolidifioftiarhingt Zs hp alternate laminations
ef fecti ve heat -exchange regi on of the opening 24
ofthtie coalss elament D edade up ¢nle of tesfionehtgidnapdssdge folifing member 21
heat - exchange efficiency. Stated another way, there is
arfll thahisdrptid@eiBAly; iddREétd AP valddtdngRcsaged 4 al, c91fthe side of the

adsorption. In such a case, if the passage Iengt of

cooﬂ?g %ﬂatn{ t E%}ehlig?acﬁ,gat a.fla.he ﬁrgese {h%re%? 1L{=33t & goﬁgntcgl%stptoﬁging to the

i ons rog

rom;rat S ool ing air 2 t he nearer
PR %P&e\xa?t b S Breoppinies 28 ¢ %ﬁ?’z’%’ﬁf PHEHPRAIG to the entry
passages 3, 3, of the adsorptlon elenment 1 (as i
parfensi®hutf di-fangddpithn exihpprtong 4B 4bhe.)pthesuda-plate member 12 of the
enbodi nent), then heat-exchange i s conducted possibly
adshipiog febemert He Byvewsernf thi$, therefiGéroyaifiheet timmfaptetvweegahe cooling
region of the opening 24 increases and, as a result,
ait (&bpflowidg 69 thiesipe Rdithg codliigedsfent2 taﬂce t}tteadsoquhaal@ﬁem 1 the
efficiency. Inprovenent in the heat-liberation

teRipbraflr8NGY wiich h8P HRERlin@kaRHSHY MehORr! IsSGHEAPhdAREE higher in

and further inprovenent 1 n the dehum dification
[.f- n
‘%@%21‘3%* it B gl éﬂéﬂ’-ﬁm 233k B 13t Cftiogfi i il he second
bove and thej eration/workin ffects based

it R BB IPeaE Pre (A AHROTHRT R GO 5, he D pogions 4a, 4a,
and 5 Zl o according to the first and tenth
.- effisolgithe i portinas #b,rdds pe ciiie pdsaplisy ¢lempriis with ghepsige-plate member
here by using the correspondi ng expl anations nade in

22 heng itheatbawedert. efh leabttieragot sctiodvof EbBGHI AdshEptibd is accelerated
Referring to Figure 27, there is illustrated a

caiebporidihdll @ad, pradditidn, Etheh QinfRAemenBiCOE dRAGRIdMitdlod capability

fifteenth enbodi ment of the present invention. The

of‘iﬁ@ﬂéﬂtﬁ'ﬁﬂif&%ﬁb@ﬁm@ﬁz Wbipeédka is a result of the

e o ying of inventions as set forth in claim8, claim

S S Pl 8,800, M oo
fge!rgbOdl S t he eggr;ln? 3:53%% t | ongg{]glgﬁ?qz ynit gil acgordmg to the first

alternately Ian1nat|ng a plurality of adsorption
erpbaslimants thelr Tespective edeseriptrang ate @niiitech harel by gsing b exorresponding
of first air ventilation passages 3, 3, ... and a
explamatibnd maded inlbe fisobmbgdieleanent s 2, 2, ... each
provided with a | arge nunber of second air.
IIYeRMBODIMENESSages 4, 4, ... in a 90-degree pl ane
phase so that the first air ventilation passages 3, 3,
are orthogonal to the second air ventilation
passages 4, 4, ... when viewed from above. The
dehum dification unit Z15 of the present enbodi nent is
such an integrally | am nated structure. 20 The
adsorption elenent 1 of the dehum dification unit Z15
accordlng to t he flfteenth enbodlnent is simlar in

T N a o o e A o N T Y
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construction of the above-described cooling elenment 2

and by the operation/working effects based thereon.
Accordingly, only the construction of the cooling

element 2 will be 25 describdd®d in detail. The

construction of the adsorption elenent 1 and the basic

66 opeRaferong v Fikgung 6eflieet issilloftrated adishumidifitatomt uwit Z; formed in
unit Z15 prepared by a conbination of the adsorption

abedemde withachird entoalhay oftkiBiRber? iA¥tBRL ’[dﬁ&léhhl‘%ﬁﬁﬁcatlon unit
here (see the correspondi ng descriptions made in the

24 fseegPésGH cﬁ"fﬁ@@hﬁ%ﬂffﬁg of iRGeritBAY byg%te%)?ﬂglgt ?lgm'i 3 G&Pr%arhm 4. The

thi ck plate-Iike pass ge structure or me
déhﬁn?%ﬁ?i BT R DO MRoRARY FRseBi abe 4umiiocaon unie 2,

ich have a re ngul ar, cross sectjional shape and
%ﬁh%ﬁh %%Fa?f&ewﬂic*ég% E3gapiion 9f shq way dheradagptionf element 1 and the
rows. In the present enbodiment, an upstreamside
copking plgmeni atecoastoasiwds t r eam si de openi ng 24B ar e
formed respectively at a first and a second position

of t helrctheldelngmilifivmioh ugit 2 oFtHRCisNEMmBEdiREhRE Fhe adsorption element 1,
techni que, so that these 10 openi ngs 24A and 24B pass

reSIERlEé RihYee SrOMERN{sTEe C AP LIrNGnRlA6% gﬁssg e M}Eﬁﬁés Hlefr@@r 11 formed

first and second positi ons are spaced passagew
al nd_24
A8 o R0 0 Bl BRI or 5 14 IS Rapecively
It uat k-t f th
GobbavTes wﬂiﬂiﬁ° S5 s BG He R BB gt (b SRng Arember 1),

Iocated at a passa GMASG upstreanmost area 2a, an

i$ shappenbilis atdouplessd ang Bachowide-plitewpuraber 18 is provided, on its
i ntermedi ate area, and a downstream si de passage

epwrior ewiae, mMothas eckpattivw spunsorahemdiyearida 2. the other hand, in the
Consequently, the second air ventilation passages 4,

dehumidifiation @aitl¥nefdRe pfesait ehiboditndi,f the b@diption element 1, made up of
di scontinuous flow paths facing each ot her across each

28 RENNE]aG0A patidy @f&mn&@ frf%rrﬁ;@le 3| ?6&%'(1' f¥om taﬁ%nﬁﬁ%gﬁﬂe ?ﬁénber and a

ventil ation pasSages 4, conpr se a

Y Y A o (-
AL SRR ML T -

Ad itionally, in the dehumdification unit Z15 of the
réepdsaptionciament 1end aisufesernf dharie veridatiqrepgseageiforming member

ZB and the downstream si de passage portion 2C are each

1 sitwate! emtheopen shizves eachwoowdabeitls b egpedivel saparathiagieet layer 14.

consi sting of a narrow portion and a 25 w de portion.

Mor e shdditibnaligl for, the ResepeHatsoR®y tlefeat ZBrand daﬁnﬁﬁﬁ’fbatlon unit
have a two-stage 67 stepped shape having a rear end

72 4geh@ HsterhbRitne SN the G- rpla-‘[@ nglaﬁg(? ﬁ%( %”ﬁétsﬁlﬁte is firmly

of a straight |'ine approximately ort ogonha

Iy | her hand,. the fron
S RS d R ﬁﬂg} S VERUREDR erpe ¢ g@angmanéwrd?ﬂ shaped like
d| rrensdron of of the |nteIrrred| ate an
Rhaisy anf A aBucnioe semeal qretomi Heblsateq o gunching thercby to
di nension relative 5 to the passage direction) is set
puisdre bRkt (i4n the sectangulastopaning 249 thiovgh apristegrally enmobiged member
con-esponding to the upstream side of the first air
made tip loAtheozir pestdatiers pSsagd, forminganemba HdsRy heis@R-plate member 22,
elenment's i side has a greater w dth dinension and an
Ualikeati deéhaied fio@aeinit 2, 8f Senrst ahgsmﬁﬁﬂt 4fl the dehumidification unit
corresponding to the downstream side of the first
ventilation passages 3, 3, ... has a smaller mndth
di mension, in the | am nated state of the cooling
el ement 2 and 10 the adsorption el enent 1.
Accordingly, in each of the internediate and
downst ream si de passage portions 2B and 2C, the
passage Iength of the second rom;paths 4B 4B

o M TR ~ A~
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SB. 5 In the dehumdification unit Z~5 of the present

enbodi nent, the cooling air (Ab) is introduced into

the second air ventilation passages 4, 4, ... of the

cooling element 2 fromthe side of the first flow

paths 4A, 4A, .... Then, the cooling air (Ab) flows

t hrough the upstream si de emgtly space SA, through the

second flow paths 4B, 4B, ..., through the

Hovingier prasens iettbodinny PGy hiraigeSBuchnBatt d11p W afrh@ntilation passage
third flow paths 4C, 4C, ... in that 10 order, thereby

f6:126hj; AEnitee 21 WOsiAJR IR pARcHEhE SR B r%)]clg@{‘ﬁre'cteﬁlg?ﬁk R6RGthe opening

the cooling el enent 2 for Ilberat|o

aﬁg i_‘%{qf&%l'ﬁéﬂﬁ%lgltslﬁ%gglﬁt? rglfer?g n'sqg Focgs%gd atz thie bottom of the
oVHBRE CarIPuE e oL hG LEaest pAbi ﬁs%ﬁ@?# i 2n ifgrmed from

24B are not provi ded and the second air ventilation
tya<liierent memabers namghiethegrt ventdetionpassagreforming member 21 and the

extending the full length of the cooling el ement 2,
sideeplgte santeer 128ndhhadditiont the coelinmdleaient 2 énpicpati an follows. The air
passages 4, 4, ... becones shorter by an anount

vemnamppmagegfohmﬂghﬁeﬁbeano@ GuUBjeerdd by phﬁ&u%ommgﬁm %f;émng 24 is

and 24B, and the pressure | oss of the cooling air

pféf@?fﬁé@ig Theeyal, tlesige Hbe?’QQt @?%ﬁlﬂ&t@@ ?Q&ffhlﬁh) is firmly

is reducé COTF%SDOH I Ng resu

ate of the cooli fl ow
i§ ﬁ%‘f i, G B e i e B SR R B afpffe opening
2?n anount corresponding to the reduction in pressure
0ss. The heat-liberation action of heat of adsorption
by the cooling air (Ab) is accelerated and the total
dehunildithe delryrowiftcatianiunitiZs mrpvidnd wightimiadsdrption element 1 of such
unit is inproved. Furthernore, when the
cordigueatpmo thessisorpéibn e{eheent il9s prads af df hduEh édigpdnentinembers (i.e.,
air ventilation passages 3, 3, ... of the adsorption
tiel gifRehtilitiod PAssALS FSMiAS nAGSIET LT &Y @iﬂ';dmaé-%)fa?é'fﬁ'}éﬁ{be?fu) When

the noi sture contained 1n the air (Aa)

é}ELIP ?dqfhlesdéﬂ f&lﬁ%{tﬁ[ﬂ thﬁ]telqt %fatﬁe ?ig% %Erﬂjtoldgﬁle ?lcﬁ %qgmzed in that the

enS|v ace on e ups ream Si
rvenllatln es 3, ordn., -
‘ﬁgn RPN s BAROn BT BHFG Camioanenti il v the aif vensilation
beco s | ocal | h in an area corresponding to the
P%Fﬁ%& LS HEmEEr H%én# thesidegplateiaempers tl2 o apadsplgesmember pair),
... \WWhen observed from the adsorption elenent's 2
th§| @éorpﬁ@hﬁle@@)‘( drefribe debknidifplatior sinitrdeissnadel up ofa dess number of
portion of the whole area of the cooling el enent 2

couperesp e begs,t and e upatfeqme Sifdbe oddsbiptioh i dlgherdi 1 is facilitated
ventil ation passages 3, 3, ... of the

correspondingly and cost savings are provided.

Since the remaining arrangements other than the above and operation/working
effects based thereon are the same as the dehumidification unit Z; according to the first
embodiment, their respective descriptions are omitted here by using the corresponding

explanations made in the first embodiment.

IV. EMBODIMENT 4
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adsorption elenent 1, and the ratio of the effective
heat - exchange region to the whol e heat exchange region

of the cooling elenent 2 is reduced. This causes the
degradati on of heat exchange capability. 10 To cope

with the above, in the present enbodi nent, both the

passage |length of the first 4 ow paths 4A ~4A, ... of

the internedi ate passage portion 2B and the passage

| engt Refetriid® Fipiwed 769, aherpad filustdded 4 @ehumidifodatiohamnit Z4 formed in
downst ream si de passage portion 2C are set as follows:

actdiaRASHAYE fO@RYERbSindchodr atphsest hvuadiRE, Ohet dBufii@iBication unit
nearer to the one side end 2c of the cooling el enent 2

[ 0 a : d,.t S :

24 &, g nEp 88 e Slfocihd W 8 RGBT 0P BRSO Staim 2. The

v the.pother side,end.2d s e shorter.. Thereby, there

e clon s RoleBed 5 Pisses Aquiraiy, dratyeptnn s 1, 1, .
these areas. As a result of such a passage resistance .

angjaf plaradific ef cqabimgebunemiy2atr. - 2B Jamingied ssavensinle @ltgrnately in a 90-
towards the other side end 2d at a | ower |evel of

depmesplgee phases thendhy. toClonsieg) U@ninkied tduy. f Then, raeensk plates 9, 9 are
cooling air (Ab) decreases on the side of the one side

m@iile Gnabn@ 18ingAG6n VY lendf arndinssage Slier @amBlatosavis\end of the
the result of this, on the adsorption elenent's 1

ladied § & E&ﬂregf. RbURk %'lzftéscﬂtfi Qfe LHHleRgd %%ﬁi‘f?er by four frame

I ntensively On the upstream side of the first

ventilation passages 3, 3. ... LS tnhibited elo.t .
S 1 160 P RERCEE sirongk lane i ol cBinb RO SRipleR body, in
cool i lenent's 2 side, and {he action of .
otGRI PR tgswmog%%ﬁrfscq@bm inie inpsle hedy gesharn feFigure 9.
first air ventilation passages 3, 3, .... Accordingly,
Hgraingfier, gprsifinepnsiraetions for thetadsqrption elgmsnt 1 jaad éh@j@ocgmg element 2
the other side end 2d al so effectively contributes to
whibletogethler oanstittte the dehumidificdtioa vadAnpill kerdestrérsent 1
(i.e., the heat-liberation action of heat of

adsor pkisRéwn irPP@uicl & Hlfee alel Ad8orpasA eRKERANGEtHeqBERAL éMfbodiment
the cooling elenent 2 is expanded correspondingly. The

18 ggﬁ%lr% @%H@o@lhfé—ﬁ@éd Qé}%?l@a?@%édet Yp QF o B8ow-mentjoned air ventilation

Ication unit I's I nprovead to aIPurther

extent. .5 Furthe r when .t.he, cool i i LADb) is
paf i B Be e b B pi B O B isi Paddages 4,
4, ... of the cqoling elenment 2 fromthe side t he
first 'R 8 Vpatiabdon passage f%.lm!qg peRabereky 1359”’&%1’5%*? %‘?qrdﬁper made of
on the side of the adsorption elenent 1 has a )
ceramip elibersir dMeregipgcificalt the aitheenpiaiivageassigeciorining pember 11 is a
the first air ventilation passages 3, 3, ....
beAdingr plategingmbich dfoendds ba aichiate doading noft @ gheetadviifber paper in the
bet ween streans of the cooling air (Ab) 10 fl owi ng

thicRhéd @ivebtith SRFEQNCN dther WIS HRtdiOVeRBREAIRSssbe Mrming- member 11
of the cooling elenent 2. However, in the

) hee : : < he . -
s SR DRI Bl Rl RUBRAMTNON as s o
downst ream side e pariion SB.are forned.n dwa
ercHfg> SHEP I M SPracoanirt A nanI Bl Ge pgedE o thember 11. On
Streans of the cooling air (Ab) having different ]
the athsehand,cach af ﬂ]érﬁc}engatsag@nbrgs {3 Buifnfogned pefiber paper of ceramic
flow paths 4A, 4A, ... enter the inside of 1 S the
fihepsandeiann thedformmftayfla plde 8A adfipedeadsodienhgueh as silica gel etcetera,
streans are m xed together in the upstreamside enpty

is SiAReeSOn dRE shiifse dfleaih $igNplatlsmemBeSECaTith $dpaiitipatshéet layer 14 is
4B, 4B, ... as the cooling air (Ab) of approximtely

. Meanwhi l e, streanms of the cooling
fbgﬁgﬁ%%g§Qﬁ§%?%gﬁ ifferent tenperatures after the
passi ng-t hrough of the second flow paths 4B, 4B,
enter the inside of the downstream si de enpty space
SB. These cooling 20 air streans are m xed together in
the downstream si de enpty space SB and then fl ow

o, o o "
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effective area for heat-exchange and inprovenment in

the dehum dification capability of the

dehum dification unit Z15 is expected. On the other

hand, because of the arrangenent that the cooling

elenment 2 is provided with the enpty spaces SA and SB,

the cooling air (Ab) flow ng43d hrough the enpty 5

spaces SA and SB is brought into direct contact with

t he adgwl; pyitiorihe|sepazationi shdeorlaysranidl eriembd moutwardhyr, gle side plate
with the case where the enpty spaces SA and SB (i.e.

meh®eRPEY)i 1208e Memlanaited B tier eurfiebs pf & sledemtildtidh @assage forming
cooling air (Ab) flow ng through the second air

m‘éﬁm‘%t 1 Atd 84t BRY 3R Inedthto a sink® OGS %eﬁe’“ﬂm@ adsorﬁtlon elernent 1

indirect contact wth the adsor%tlon el eme

e. | rebetmeen e effjcienc
o dt%ann}\]A@l?e ﬁ“¥ é g"eé’ﬁ NS ARES St Et ¥ oﬁx{eet‘g‘ﬁlé Pf‘f%ﬂ?& with areas
the cogling, el nt 2is re.inproved and the heat
cqrasRee: %ﬁo adlle gﬁ POFUIHE Af 1BF aa‘dw&ttoarpaa%gﬂf@new& mfggoer 11 is
air é is accelerated. In the present enbodi nent,
preparedo diceonglinglarinibe adsorptionralerderit o thet finst pagyeniijetion passages 3, 3,
structure body 25. The present invention, however, is
..néémiednintredrstin aspiate doadftiogwfahe adsorpiion dxﬁla‘ptl bard bhced in such a
cooling element 2 may be shaped |ike a single-sided

ste@ AR QB&are lcolipkeel sdparfied HodpiR bulidd B thdSepdtafsit §he@{ layers 14,
t he foregoing enbodlnents The sane is appli‘ed to the

llfzgfﬁlg\qug%laqg‘ﬂgre R | I EMBCODI MENT 16 Referring to

ure ustrated a dehum di fication

gﬂ,log dﬁ#@ﬁi’s%g‘%{% H%ﬂﬂpg&%({t Ce g h}.ﬁ%xo%p)ést;s%ge %ormmg member 11 and
dehum dification 20 unjt Z16 |s a result of

o s SifA- Plgtednembgra A2 bhiy meaneet the same fechaioye ﬁﬂ" éesceb%d H terms of
9, claiml1ll, and claim1l7 and is regarded as a

theadsdrpien 't:l@meetxlanﬁtle fokt erhkodimiantyi Al¢dordingly othe idesdriptibh concerned
of the fifteenth enbodi nent. Mre specifically, |ike

istohettelehersl didditivahllynhdisdphrafibh shdet 1dyer 14 fstfemnddby means of the same
enbodi nent, the dehum dification unit Z~6 of the

teE’lﬁIﬁ?@é‘hs Qi'é’@:@ﬂieﬂelﬂt tetrils %@Qﬁ@%ﬁﬁfrbﬁﬁg eR‘Yxleht"q éPthe first embodiment.
configuration of the cooling elenent 2.

AGERTRH e Biiiliol Ypho et Sl e ¥F§2§ iho_n Gnit 715
Gehuntth R P G EwPs VAo tesccovae e 3 abide up only of a

t hat the upstream end edge of each of the internedi ate
belo-radiioned einveatititiop peswage fomring sremizs 2dndMpes specifirally, the air
cooling element 2 is forned into a two-stage stepped
venitidgion passage famiing geantien 24 e nkde oh wiiadiehdivgtplae memter formed by
Z16 of the sixteenth enbodi nent such that an
alwppte bendihg loy acshvétr@ktapof hiuatingh cideeraijos trshasn resid i@dggapezoidal
of each of the internedi ate and downstream si de

pARES B theRBIckhORNiRkBiG theddof, %dt # esh&;%ﬂ' lilRJ a8 Eeﬁiﬁﬂ& a2trhp°ezmdally-
so formed as to slope linearly. As result of

t he cooling el enent 2 of the present
h@‘%inen@hgg%g% t he passage resistance of the first
flow path ... .,of the 10.internedjate passa
porti B 28samtion ﬁk%&éa@é $@§Pgt%esmam 2075 SURSIEELE] above, are
flow paths 4C, 4C, ... of the downstream sjde passa
seguentiadh gernaiglptiaminaesr ong ppem Ahthiofier e i Qlaamélaweapgé?o degrees.
region situated on the side nearer to the one side end
Tikse epnvsnts] and Dare Rsugit asgether ditoe sivdé DMisatedibdd@dbp e end plates
the side nearer to the other side end 2d in the
9,09ahd itk ALBEBAdmigers |10 ide. | ishtbPio Pﬁ?a&cﬂ% ld8Bumidification unit Z4
capablllty, t he cool |ng ‘el ément 2 o he present
enbodi nent has an 15 advantage over the cooling
el enent 2 of the fifteenth enbodi nent in which the
passage resistance varies discontinuously. In the
present enbodlnent onIy a predeterntned area of the

. e o a1 o
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20 not Iimted to such configuration. For instance,

t he upstream end edge may be nade to sl ope throughout
its entire area fromone end side to the other end
side. Since the remaining arrangenents other than the
above and operation/working effects based thereon are
the same as the fifteenth emypdi nent, their respective
descriptions are ontted here by using the

héid £ L9 bRx*RlIAR t
AR € KRN HRXR ARG Mol (e gl O ?%;h? sIn Figure 8, in

thE 'd.gHﬁ@d?@ tﬁ)H %gﬁ.iﬁstg%é C%ﬂég&%&u ]% ﬂﬁgﬂgcgnc{ égﬁ%rﬁﬁatlon passages 4,

nde Seven

nment resent invention. :
’de'h%i‘h B8 Bt s SoipionpSHEDE KO o Grprevimeiaby seengylar cross-
i nventions as set forth in claim8, claim9, claim
Seitzon% sh#rs) @reafehner betncansthe aifayensidation pessageifpinsiaginember 21 and
exanpl e of the dehum dification unit Z16 of the
the iskieepgate meemntiyo di2nedfreiach bbthe adperpiifn elatdeyts 1, 11 ditueted on both sides of
dehum di fication unit Z16 of the sixteenth enbodi ment,

tht lagr wppilatish PatRLY f6eihs aentRF Ri 0By 0fallehe pbiRivhs 82 MLAF ventilation
edge of each of the internedi ate and downstream si de

m@@%@?&%nﬁghkhﬁﬁ§ B and 2C provided in the cooling
el enment 271s so % formed as to slope linearly. The

dehum i O n|t Zl = i gured.di fferent .
f r om ﬁ%&:&g? o Evgtlr“olffgﬁli‘?l é‘%ﬁ‘ﬁmt%@ a§'|°§tlg‘etnkh has four side
dinment .int at t he apprOX|nateI¥ central portion
?Sh@%ﬁfrgea T Ry RPRIFIIEUGE BHTachY anth ASeeRIdi alkof opposing

and downst ream si de passage portions 2B and 2C of the
sigeoprianep. elteninst aip vestilatiompassiges 8, 3, cuekeadh ofitipeadsorption elements
projecting outwardly. 15 As a result of such

1,d, r arhlgeereptninglesds atrthé fiest airl dfngpedisgreidt sdrfadest DR the other hand,
present enbodi nent, both the passage resistance of the

thé kécohd falrOWnBRidS AlsagddM, 4, ... Hf edeh@ritd E4J1BGIeldrfents 2, 2, ... have
passage portion 2B and the passage resi stance of the

opefl ehdks étltgél\éegaﬁcp %égf ré)%ﬁ]ﬁlﬁ sideQrhdls downstream side.

passage portlon y vary froma high

resis val ue.re n uat on th i de, ne
the. ohere ot SpsfAsSE I 8, BeshpEndih el Zufs %esrri@q%gether with
20 sjituated on the side nearer to the_other side end

oty TeleVER MAHENS| nit dheo delmmigification inith Z«.clywnidngir eisepieripa) to be
2 of the sixteenth enbodinent. In the |ight of the

pregsssadng pessed iuiougly eaghhef the dirstregr wéngitativn ssriges Be3, ... and cooling
present enbodi nent is advantageous. Since the

airr (@ inpassechthr aupheaein b Stha rec ovid i ekentilit o0 pkssagesed, 14 CL swhereby the
other than the above are the sane as the fifteenth

to-DERRcicRRA air (A5 dERFRRH Y MERSGEERICIAN Snahe sfa@"otfttl?éjadsorpnon

25 here by using the correspondi ng explanations made

1é e t I

; a‘é‘e k17 i (B B Be PERSHIERR (A0 Lo ] b iR o b Gt B it ai

mdification, unit, Zrs fornmed in accordance, w

VR ﬂaﬁ?% P HREEM o db ment B PPRED ealined, fn, Uik asn(Aa?hlé sequentially
dehum dification unit Zls is a result of the enbodying

adgTPiIQN B YSA DY 4Be adsorlest suprioried prieashpof the Sisiag venti tiow passages
12, 5 and claim17. Like the dehumdification unit Zl ~

3, 3% .t.hends & detuesdifiede nbBmeilyretht ,ait (ea)dishdisciairdedcast & stream of low-
unit ZI'$ is regarded as a nodification exanple of the

hushgditynaieli fi cation unit Z16 of the sixteenth enbodi nent.

More specifically, in the dehumdification unit Z16 of

port ?%ﬁtﬁf%%feﬁ%g?bm‘e ELT R fZ”*ﬂeaL“m of heat
owns i de Eassage

ivshEh o0 sPafPhiet ofieehar cderPiey 585 adsorption
fornmed as to sl ope Ilnearly. The dehun1d|f|cation unit
Z18 is configured differently fromthe
dehum dification unit Z16 in that the approximtely
central portlon of the upstrean1end edge of each of

o, S o s
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enbodi ment, both the passage resistance of the first

flow paths 4A, 4A, ... of the internedi ate passage
portion 2B and the passage resistance of the third
flow paths 4C, 4C, ... of the downstream si de passage

portion 2C snoothly vary froma high resistance val ue
region situated on the side #garer to the one side end
2c towards a | ow resistance value 20 region situated

cloemehh® isicaleied et & the cobignOhin E(F\.bf iﬂdv@vi@? ¢hré@ioti Badhhéf the second air
cooling elenent 2, as in the cooling element 2 of the

véitﬂ{tﬁﬁrﬂagsa%@@dd ”entBy the 11551%111% gf]ltlea?f)f %&81{)&&9' {189 mperature of the

capabi I'ity, the’cooli'ng el emen resen

ant ous Sln e the r
a%??‘%ﬂggﬁ@“ﬁt%  FPERPEFRY oy b ?%’gn%ttﬁ&ﬁd@hat%qwe level,
TE abqé gre t he Bane as the flfteenth enbodi ment
Hefore.rtag gasabet vy sretlpt?ert Y 2dsgrptigphFanagHity 5t htﬂheletsi) over a long
using the corres ondlng | anati ons made in the
pgrigdt i éﬁ’g@@ﬁuﬁeﬂle dehumilifxgagon ppBE WiNTaingin its dehumidification
Referring to Figure 31, there is illustrated a
capahiliny afi Higle Bvelsveiniohg gejodsor med in accordance with a
ni net eent h enbodi ment of the present invention. The
dehumBé{bédtﬂﬁ}t I it dificdi dnSurft ZF§Pth% g‘?éseﬁthénl?dg?ﬁgﬂﬂ d¥honstrates

inventions as set forth in claim-15 and claim17
f
hlkh?i@\gez gtglﬂuﬂ glfté({%gﬁg %gﬁ%ﬁ%ﬂig&bb%g%dﬁg % {bﬁlg&/lr?g Mttﬁgl Elﬂz?actenstlcs
Oﬂﬁhunhdlfﬁcatlgp unit Z19 is characterized by the
REPP T S'GRY t he cool i ng el enent 2. Mire
speci ficall n.the cooling element 2 of the, )
dehuni@ithe déhl@éﬂlﬁ?ﬁttonzu@t o%q Phehpmsewent cevvanentnthe second air
two openings 24A and 24B are arranged front to rear
vengilatonypessages He 4pas skfjecdlir 8wt ¢alingfelepodrihaver a trapezoidal cross-

ventilation passages 4, 4, ... and, as a result of
sesticiel SBapel rAagessenof seaciirdiembet, sRcFnd b passage area of each of the
ventil ation passages 4, 4, ... consists of a first

secbVaRatdititfioRAYiaded 4] 1, t NevePatd gates i Hﬁ?%@gﬁ air ventilation
portion 2A, a second ftoM/path 4B provided in th

p:ij%[g%: 9] &ag'l% gag &BQJ %E %Peazgs" ns%c&c} alrr‘gen la.?mn pp%%age 4 and

Feamsi e passage por

e sane e ling e 2.0of each
e A oatilf SR abont] (b Tecghs: 8 Fuotg, REvsgee of the
f%&teenth to ei ghteenth enbodi nents. 15 The
A ieptilatien passaggst 4. 2by - ofs Tl ﬁtdaﬁ?@mre@mmsmﬁthe cooling air
differs fromthe dehum dification units Z~5-7Z18 of the
(4h) fftoaeing Hhroeghethgiseamdtair embitadiomgassigasd,f4l.1.awdeldi lnwt HBhis makes
present enbodi nent, the internmedi ate passage portion
it 2Bsdilsle fto rinreass ah@ $loiordkaye thapgodisE it @A) inhBle S8dRd air ventilation
wdth fromthe one side end 2c to the other side end

padéheef 4t be, C%g' d.rf‘&n@ﬁrﬁ%%sp%ndin@ etttterreaeeﬁgﬁ ut REsSREQRL. As the

rom;paths have approxi mately the  same

IE:QL?IS 5@?% é%o]]h 299#%\?\}1%12 Fﬁ%i%gr %ggez}t Q)? a@&gﬁtﬁ%g %}}rg:ec%{og B% air (Ab) is
R e S eSS S S S et 2o i

si de thereof. Slnce t he passage direction of the
maiatabied at high | gmlhgveztglom@enod olgfme.he i nternedi ate

passage portion 2B is inclined as described above, the
Vi MBODIMENT 51g of the 25 internedi ate passage

portion 2B with the upstream si de passage portion 2A

and t Referrid t6l ‘F‘Yggﬁé§ RIS 1198 RAS Ssaﬂﬁisﬁﬁtreﬁ' @He%lafﬂ%ﬁtlon unit Zs
exanpl e, by punchi ng) becones i npossible to carry out

foE‘HecP Re a\% {i}aﬁc@' %mht I?ie ﬂ ! ge%%rﬁélﬁ RASH ggregg rt Iu?\nenagn The
'S reforne as a Ssepara er from
structure body 25 constltutlng t he cooling eIenent 2
and, thereafter, is attached to the passage structure
body 25. 5 The passage direction of the second fl ow
pat hs 4B, 4B, ... of the |nterned|ate passage portlon

a I " o, o a1
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Accordingly, also in the dehumdification unit Zly of

the present enbodi nent 20 provided with the

above-descri bed cooling el enent 2, the sane

operati on/working effects as obtained in the

dehum dification units Z15-718 of the fifteenth to

ei ght eent h enbodi nents are ofgai ned. XX. EMBODI MENT 2~

Referring to Figure 32, there is illustrated a
dethehiditiditidnoa@tit B0 i idsull ofl tHeosrmballyiing 2binactomdancet farthhn claim 1

a twentieth enbodi nent of the present invention. The

arf?lﬁ‘glléghqg.f i'Fl?é ld@Mumid{flcadbh tunfr 21 8 GnfRarU! bfcallpethe same as the
enbodyi ng of inventions as set forth in claim8, claim

3., claim 7. T A o [ um.t ]
kS R Eaferd e - BB odhadly Pt Rl ofithe way he
aqcor%%g%réo t he ningteenth enbodi nent. More
cophpge f¥yS cqn§trifed-dehumi di fication unit Zly
according to the nineteenth 5 enbodinment, in order to
cause In e dehomidficatian wribly afthsi fourtasmbegingay, the goolig element 2
is arranged such that the second flow paths 4B, 4B,
is.madeprposfi tHe diriventiheion phangrettirairg pasbagzl fromed dron? B befding plate
the cooling el enent 2 have the sane passage

men®es - RAEt inghah R4R2oRAY, shiape. addTAleN thd h@dofiagselgment 2 of the
direction of the second flow paths 4B, 4B, IS

4ipe 3P 1 idi i85 is formed
SRRSO % S Eesits Sthesthidgcaciva,
the 10 dehum.dification unit.ZZ0 of t e . :
S RRETE Hhsnelt R ts oA ERe el B cREgF sprgifically, the air
second flow paths 4B, 4B, .., of %he [ te[neqiate .
veadagaswee formupgmemben a1 dnformad fromea Rending platefgprbsr pent into 2
beconme gradually greater fromthe one side end 2c .
traperaidds shape andhenoviied evith dn 2gewing t2deatcido Plangvise efpiigl portion. A
2, whereby the second flow paths 4B, 4B, ... have
pldidlfre b€ Bécopd wtagentil@iinsaasuges daktues extendinbiis pamyiel witk each other
deviating of the flow of the cooling air 15 (Ab) is

afcCRhZ8h 1R BSRidEeRRESAAN RS O5SlesCPottdsl By @ @rmation of the
the second flow paths 4B, 4B, ... of the internediate

| ' |1d%i &} SHBRn Palst g%, 1489, remai

oBRIEEE B DI Endht Ak BB i S PR el 3™, 49 remain s

ortion 2B with,the upstreamside passage rtion 2
o GV O P e S PDOAGD BORCTOR oy p goibrBther than the
exanpl e, by punching) becones jnpossjble to 20 re .
et andrexitRiTEOR 4% 4bni-e aniMermesdiale perion: SBQ%L&@@ By tte opening 24.
portion 2B is preformed as a separated menber fromthe
passadéhesadsorptioneldoely 2and thesedoling ietamanh @, edeppsigcted above, are
el enment 2 and, thereafter, is attached to the passage
s&fuehidllyr eltdingtyly?amiAktsd one upba tthehathérdinf & qddricophasaidf 90 degrees.
ZZ0O of the present enbodi nent, the sane

TRPG AOPHLNANLK cbQ iR d186Ess 358t &b BeshghNtdeBRer into a laminated body
ehumdification units Z15-Zts of the fifteenth 25 to

d
i ght eaen ogi 0] ' . 8 XXl
o AR S Ra; BB HeQHAMEE 10, 105 F T thereby o prepare the
illustrated a.dehumdifjcati nit 7-1 fornmed in . .
Bt Wit Mg Eheatistdn e ShpTiipg laminations of e
present invention. The dehum dification unit ZZl is a )
adwospiion elements b dfie rgolbng icloments dnd cqeling elampnt B jspsandwiched
claim8, claim9, claim10, 5 claim 16, and claim 17.

bétveed o nidstirpiicmtienrentsr, tl stfhtedam totlr sidst el icopling element 2, and
formed by a conbination of the construction of the

b6 bhaInEBHBAL & e SfRiedynsfdinti calingrelemidt Zlage Qfosed by the
the Tifteenth enbodi ment and the construction of the
i BN g : e

BRI LRt B Btreb L R AR b § Urp T ingd Yodthred volume.
dehum dification unit ZZ~ has both the characteristics

of the cooling elenment 2 of the dehumi dification unit

10 Z15 and the -characteristics of the cooling el enent

2 of the dehum dification unit Zly. Mre specifically,

o o o o g, ~ o "

oy
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to the other side end 2d in the cooling elenent 2. In

addi tion, the passage direction of the second and

third flow paths 4B, 4B, ... and 4C, 4C, ... is nade

to slope so as to get gradually closer to the other

side end 2d with approach towards the passage

downst ream si de. 20 Because 4% the provision of the

above-descri bed cooling elenent 2 in the

Adeihurd ehhibty aphdeod comituniCates, thitighabd bmtely portiohABA, 4a, ... and through

flowi ng through the second air ventilation passages 4,

thb exit porbnd 418 4600! it @b 8UBMe. 2 undergoes: (i)

forcible flow deviating actions resulting from

inclin e sag ir i .1 he . ond, fl gw .
pat hs nfj%g’ HJ% Ol.p e.?%ﬁ%ngf ﬁﬁe&%gglgggg&han 'g%l ?’%nls odfes%rh & d together with
hird flow paths 4C_ 4C_ ..., and (ij)_flow.deviatin

olfef rGleyadempaen ¢ it er Eﬁmaﬁ?ﬁw i %@lé@ggg dir 3 it (Aq) to be
resi stance of the second flow paths 4B, 4B, ... and _

prasessed 79 ppres Ageughesichiadnbe lipt arhentihitien presegedit hs.. and cooling

4C, 4C, ... by making differences in passage |ength

abrd v expasieel themghdadl adthpatdead 4B, vedlation paagesbie e envhercby the

the third flow paths 4C, 4C, ..., at two different

t6-B&peitessel -ad: (A20Rs dRinGHERdOMSB pbdiied e dh & sil8 S$ #lCadsorption
portion 2B and on the side of the downstream side

drneqC vwieh tthﬁ[é)-é%%)ro-ggéséd fy ;(g%frﬁ rﬂo%ﬁsilﬁrteﬁé ihdige §F feg&{ %fé{he first air

< .
5 expahding t ective Zexchange regron b

fl.qw.devi ati ng,of, the gooli.ng air (Ab) towards the. :
szﬂéfw%ipaasa@ d32d> ot -t YE%‘Bﬁ%F%ﬁo’é‘r(iléﬁfrérfP c ({Pﬁz is sequentially
whol e, the dehunidification unit Zil denonstrates its
adompirTeMQse by thecadsaren suppeattedpiyeach of gheslist aigivgpigation passages
t he renaipin%larran ements and operati on/ wor ki ng

3eBf ect apdoishdshunhdified heFiadly shane (4w isaliwhagetas a stream of low-
fifteenth enbodi ment, their respective descriptions
hamé&liomait.t ed 10 here by using the correspondi ng

expl anations made in the fifteenth enbodi nent. XXI.

EVMBODI VN e 22heRa{a8HT bRGhS ispR! bty tHchc%lﬁ%rcﬁexﬁém b N@feCadt®n of heat
illustrated a dehumdification unit ZzZ forned in

lig&%ﬁ{)ﬁi P \%%4}81‘201{ \@ﬁgl"e%té ﬁﬁ %8%)??t?d£ ggﬁe%ggl .0?1f %%gﬁflg og adsorption

resent “i nven on uni
esul t .of the enhodyin f inv ipns as set, forth.jn .
ol e GTHYhe “Selfng FIAD) eRing SorS e 458 of R second air
17, The dehum dification unit Zz2 has _a construction
veriilationepassages s & -contby Hadivetstiag of heat ebadsorniton; the teperature of the
the cooling elenment 2 of the dehumdification unit Z15
aggorban of itlfet sidmefithe adsoditivarderagnd 1tik eonstanslyrmoainfaoredet adequate level.
the cooling elenent 2 of the dehumidification unit Z2o
Taeebard] thg ddeorble wilemkinedih i€ destbti®mtapability at high level over a long
period of time. As a result, the dehumidification unit Zs will maintain its dehumidification
capability at high levels over long periods.
Furthermore, the dehumidification unit Zs of the present embodiment provides, in
addition to the above-described basic effects, the following specific effects.
The dehumidification unit Zs provides a first specific effect attributable to the

cross-sectional shape of the second air ventilation passages 4, 4, ... defined in the cooling

element 2. As 1s the case with the dehumidification unit Z, of the fourth embodiment, in
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Therefore, the dehum dification unit ZZZ has both the
characteristics of the cooling elenent 20 2 of the
dehum dification unit Z15 and the characteristics of
the cooling elenent 2 of the dehum dification unit
ZZ0O. More specifically, the cooling elenment 2 of the
present enbodinent is constrygted as follows. The
pl ane shape of each of the internediate and
thel dalneh rdedoation deit (FBrxsHabe proeit amnsdiBeanbe 260ling dlaneed is provided
into a two-stage stepped shape. As a result of such 25

with ErRNGESRNir véliBatRASHAgRs 8Ngt.n }ﬁfvﬂghﬁtreﬁﬁﬁ&ﬂgl &B6k-sectional shape,
third flow paths 4B, 4B, ... and 4 .

r [
BETER {HETBR oA A RN %h% CEE*%ESQE% ht?.el IBencd. s
n the I n.ad |t|on

refilt BGR0 R sy or It lar TP Ba s s 1 o Vdn% ﬁ} gt lerstion
fl ow pat hs 4B, 4B ... and 4C, 4C IS

fBficpsib af| st rfandsorRtion: helkselow, dbe. &ﬂlﬂ%dlﬁs@mrarca@bﬂﬂy of the
on the side nearer to the other side end 2d of 5 the

dehoolidifigateineursnZs i2 imBawvad sea dirthen extenovi si on of t he
above-descri bed cooling elenent 2 in the
dehur The dehiaRi ficion tinlt Zzzgrovidbea eaoht Rgecifi¢ effédd)attributable to the
flowi ng through the second air ventil ation passages 4,

prdvision: ofthe bhEnigO YA gh@ LSRR eldm&RAET 088 dehdm{dif¥ition unit Zs of
devi ating actions resul tlng fromvarying the passage

tof %iés%%tssageﬂ‘?%ﬁ i GERRE e RS Pl f“’?}v*vt%ea?%&“ﬁ%?“ Bach of

di fferences SS

thg b ED CEEB ARSPEOVD s B PaaERtve (] rRwpgpdiection, int
the third flow paths 4C, 4C, ... and (ii) flow

arjenirapPTgn A prshan s mortieny 4br I Additipng ghe Heerpedistgyportion is the
resi stance of the second flow paths 4B, 4B, ... and

eripte spassacEMmes its therseeomaf ait hentiltiondpafsiapas gad.hs.. 483 a 468plt of such
... by making differences in cross-sectional area

ark@gument, {heeosRead (AbpwhihifltsvsdBio tBsecond apRentiative paksages 4, 4,

15 the third flow paths 4C, 4C, ..., at two different
..J 88LRShe bntfy porflBnd ££ 431 de nﬁFneHﬁ?ely BhefsTRIIRIR JRARSAERy space 5
portion 2B and on the side of downst ream si de

TR IR AL AL 48 G, 1 ﬁﬁ&gfﬁo% SR 6 FoPangnfas,rgor%ns a, 43,

expah i've exc ange reg
fl ow i atj ng of the cool air (Ab r.d
--o@W@rc?Ss% e et PO AID g AR sHEed thiough the
whol e, the dehumi dification unit Z2z dennnstrates its
exdieprutiprs 44, 4B i-ofp thooutsisisbi ity at higher levels. Since
t he remai ni ng arrangenents and operati on/ wor ki ng
ef f ecis surhhecase Hheretevstabnnerdeewhivh pevertsatbe phsage of the cooling
fifteenth enbodi nent, their respective descriptions

aiB[£b)dAithd e€plyespacdy, 448ithgrdstt@ine® ﬁ%ﬁﬁﬁ@lﬁlﬁdﬂé‘@ of the cooling air (Ab) is
expl anations made in the fifteenth enbodi nent.

hél&I%mso}lmsAﬁFé—l SOBlebbdut of this, the total pressure loss of the cooling element

2 of the present embodiment is made smaller by an amount corresponding to the reduction
in passage length of the second air ventilation passage 4 by the formation of the opening 24,
when compared, for example, with the case where the second air ventilation passages 4, 4,

.. are each configured so as to continuously extend from one end side to the other end side

of the cooling element 2 (in other words the construction without the provision of the
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81 As has been described above, the present invention
is useful for dehum dification units. 82 CLAI M5 WHAT
IS CLAIMED IS: |I. A dehumidification unit conprising
alternate | am nations of an adsorption el enment (1)
whi ch supports an adsorbent and in which a plurality
of first air ventilation 5 pggsages (3, 3, ...)
t hrough which air (Aa) to be processed flows are
opkninged).pCanssussly, nhe How ratarnd tee cobhpag @k mdnch floys thyough the
which a plurality of second air ventilation passages
se&éhd éh ventildtidpAYEEE MY @breaal hitthi Heal-AbJrafidroefficmey of heat of
formed pl anewi se in rows, wher ei n: said cool i ng

SHETREP: 8 i R R} PSP s v

Ilkeaframs sald SecQ n

o pacgaged comeipgnding % iedoyr G 4R AR ABh Ghd ok T Therefore,
into an entry opening (4a) apnd an ex

imyire veaeat 1y b deleumidéisptign ¢ 1115&§§§’§é{)%§1§%‘§)c§£%?é1%851’&1‘&§ is expected.
t he ot her passagew se side thereof. 2. A
dehumAdiftionally,om tinik tcas@ntbe i &itiyg palfttoéﬁn@t’e"qa ani P4t thenggcond air

of an adsorption 15 el ement (1) which supports an

veRtfRlR Aatsager,i4)  Whir€ lrréngpli onahe eyd eide fof tlet opgning 24. On the other
ventilation passages (3, 3, ...) through which air

hmah BxiP %oﬁfo‘i’lgetﬁ?% fl. 0WB iR §ec5@d nRdveltanin fasagdes 4, 4,

s, and a cool |ng él'ement (2) in which a plurality

SANe Hiber VG (Prerdhore, -on) the RUSNthe ent

almgs OB B ST 57 ’l(g%tow&omg&%%g?orﬂgre pl%anew se in &
raows, . wherei n_each.  of g econd air ntilati per

PgREa o o U SooLiyE o (48 BOUGH PG BGTEPann 2 3 fov-rectified
has an apprOX|nater rectangul ar cross-secti, nhl e .

b Heggiry portions 4feHanm diend sarFymishitpmgieviaigg ip fhe direction in which
wherein each of said second air ventilation passages

the4ecohd air vontiddtisapaisapeoti hg.. ekrerforned @) roves amhthe result of this, the
approxi mately rectangul ar cross-sectional shape.

flow of the cooling air (Ab) in the inside of the empty space 5 is stabilized and it becomes

possible to reduce the pressure loss to a further extent.

The dehumidification unit Zs provides a third specific effect resulting from
accelerating the transfer of heat between the adsorption element 1 and the cooling element
2. In other words, in the dehumidification unit Zs of the present embodiment, the empty
space 5 is defined by the opening 24 of the cooling element 2, and in a corresponding
portion to the empty space 5 the cooling air (Ab) in the inside of the empty space 5 is
brought into direct contact with the side-plate member 12 of the adsorption element 1.
Accordingly, when compared, for example, with a conventional dehumidification unit (see
Figure 35) in which there is provided a side-plate member on the side of the second air
ventilation passages 4 of the cooling element 2, the resistance against the transfer of heat

between the adsorption element 1 and the cooling element 2 is reduced by an amount

corresponding to the reduction in the number of component members interposed between
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83 4. The dehum dification unit of claim1l, wherein
each of said second air ventilation passages (4, 4,
...) of said cooling elenent (2) has an approxi mately
triangul ar cross-sectional shape. 5. The
dehum dification unit of any one of clains 1, 3, and
4, wherein air stream5 regubfting nmeans (X),
configured to inhibit the flow of said coaling air. .
the migporprigmelrananatli ang e copldng plsmaet &f 154 B&tl%é’%lhﬁ@t lipgration by an
(24), is disposed in said opening (24) of said cooling
adslomntof(lﬁﬁt oﬁadsﬁﬂp@od@amrat&dfomdhe Fidn ofi et fixst aigrvgnigladon passage 3

of clainms 1, 3, and 4 further conprising flowrate
by @B adlidpo aiqARS floWingichpos adeoof tie saode af vamilstion passage 4 is
entry openi ngsm?4a 4a, ...) of 10 said second air

acc@ﬂz}étle(?t ison r&%ﬁs(ﬁg\%ﬁlcﬁ%m ?ovemen) in M@H@f%ﬁﬁﬁ:aﬁ&mé%%abﬂlty of the |

rate sald cooling air entering the inside
enin t hr h each of said entry openings

d%‘é‘.‘én &&Pc’ngﬁl %é ed(pF%S lated as to become higher the
nearer_to_ the dovvnstre m si de of said first air

vent i IEQurthly, gadsssbed @goves by the proygsian of the apsniig %zhm the cooling
element (i). 15 7. The dehum d|f| cation unit of cla
elémenh2 aeiescsbédatioverihe treesfercafilicat betyeerethn gdioxpn@nselement 1 and the
formed by setting the passage |length of said entry
ceBR digfer(tais adeelerated JandfthesBbedatbmcafiitbanisraceentaiddayi tha increase in

passages (4, 4, ...) to becone shorter the nearer to
b G adQmEd E&ﬁ’@i‘g%ﬂd(A%f) r&%ltﬂ)gfﬂdrﬁtth@ﬂeﬂudtﬁﬁtlh lp@dsk @@ loss. Accordingly,
passages (3, . Adehum dification unit

S an adsor bent an
of.. first .ai nti

thl?s l?slh’trtél? ﬂbkﬁhtpéﬁakﬁl t?‘ \(‘]e ra[teoo%@ln pﬁ%SEl O(A@ér\}\éjea?nelpty Space 3

f or med pl anewi se in rows, and a cool in eIe
laxfer bty an BnewIcoTTgSTondwgds ke agcelepatian, lFl Pbﬁﬂp‘g%ré&éégbefmn For
(4, 4, ...) through which cooling air flows are_ i
eﬁfampfe,dmmrdmew redudenthe omymeanpietheiempty SBRIDC itee thoelniespgdimension of
el enment (2) is provided with openings (24A, 24B) which
tHevbling elWnidnt 3 ahfl bseeoiac analley ealue] dh ndditipasthagelsurgidification unit
4, ...) such that said second air ventilation passages

7§ fnadd up-the Lo SaREA MidIGE 1RRTSRGLNESEnt PRRGnade compact in height

ﬁﬁé’% gh{%@m;ﬁaﬂ%gnk rQ&‘%hQﬂésﬁé of gﬁg%ﬂ%&&@ is the same,

dimension. Especially when using the dehumidification unit Zs as a dehumidification
mechanism of an air conditioner, this contributes to the downsizing of air conditioners.
Fifthly, in the dehumidification unit Zs of the present embodiment, on the side of
the eﬁit portions 4b, 4b, ... of the cooling element 2 the cooling air (Ab) flows outwardly '
from the empty space 5 through the exit portions 4b, 4b, ... while being flow-rectified.
Therefore, the level of noise generated by the outflow of the cooling air (Ab) is held as low
as possible. As the result of this, quietness during dehumidification mode operation is
secured. If the dehumidification unit Zs is employed, for example, as a dehumidification
mechanism of an air conditioner, this is preferable in view of realizing quiet air-

conditioning operations.
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t he passage resistance of said second air ventilation
passages (4, 4, ...) on the 5 downstream side of said
openi ngs (24A, 24B) is set such that the passage

resi stance of second air ventil ation passages nearer
to an area (2c) of said cooling el enent (2)
corresponding to the upstreabfside of said first air
ventil ation ﬁassages (3, 3, ...) of said adsorption

Vi EMBODIMENT @reat er than the passage resistance of
second air ventilation passages nearer to an area (2d)
of saiRafanafitodigiresedtand2)3, chere ds pidurthiarg 4 deliumidifcation unit Zg
downstream side of said first air ventilation passages

fokred 3in -acedrd@hceS 3hith adsplRt éRBo@eAENF (Hb) %pre%entThﬁvention. The
dehum dification unit of claim@8, wherein the passage

df%hiﬁ?&i?ﬁ&h@ﬁi}gﬁ RGORGRLF the @%%BQ)QIB% 8Pmpf?1%§ﬁ%%?afgs§f fofth in claim 2.

ownstream si openi ngs

4 I s,set .such that the sage, !l ength of ,second.ai.r .. .
T Rt FhETG60 SroRPPt i ICa O Suge g3 HeAgumid Rcation uni

corresponding to the upstreamside of said first air )
Zy ehthe rtbrﬁrr%a@@ﬁ@@swet ,the exceptipn ¢f they gy dlops adsorntinm element 1 is

el enment (1) is greater than the passage | ength of
capetroried.ai r ventil ati on passages nearer to said area

(2d) corresponding to the downstream side of said

first IatHe debomidifitatn WastaefaBe (Ghrthdembodithef theaidebrption element
adsorption elenent (1). 10. The dehumi dification unit

second alr ventilation passages , SO
co .adual | y_short fro he.si.de.nearer,_t
1 QRS PEEP TSt RO P Rleobaiitia Hos' PRE e Palfr BAGERL btmbers 12,
aid fir ajr ventil atjon passages. (3, 3,. .,.) of .

12 hiphee Pﬁ%ﬁggﬁsﬁaﬁﬁtirmap%%ﬂg afiuéih%e d9iged nge‘é?"eﬁld? god to the
said area (2d) corresponding to the downstream side of )

othey ddef phrthe ayiventilafipn pagspemiopatngayesberall, gspectivelygs is shaped like a
sai d adsorption elenment (1). 85 11. The

dabblusiilel ¢ardladardrandrath gfe-platd me@peniteis eraviddie opds sageior surface,
| ength of said second air ventil ation passages (4, 4,

with -a) rebiSecti®é s§ar@tfont shebEROSE14.i NRAKE he Behingdiffcatbh AR Z,, in the
side nearer to said area (2c) corresponding to the

depRafdiBeMo W 2 b Arebddt ShpBlimete He ddddd ERmr d
PRESEH f, 2{ oS0k il MBI A 0y BRABADES e of

_ | orption element (1) towar e
iR TRLRH o8 oudng it 1 PRORTIRLE: BAabEA pember of
b b SR B ST o st g 16,16

| ength of said second air ventilation passages (4, 4, )
which jarg foined toseneaside gnd ée Breectberr sidel ) thehair ventiletiompassege forming
side nearer to the area (2c) corresponding to the
mepbtr Hanespedirebf arsbwhlich iaresforraed froand sheat metal dDaluminum etcetera or
passages (3, 3, ...) of said adsorption elenment (1)

fréraVR kit trékin, SirfiiCedtBadfeihe s} ReMBels2Ib), 16 directly supports on its

1,90 & 57 t%reé’\ﬁﬁﬁlf‘dgl@mt BEmBas %?‘9?&% %ﬂ Q/%%i‘til?ﬂfif)l?ﬁ%sga%g{onning member

interior surface an adsorbent as an adsorbent layer 18.

In the dehumidification unit Z¢ provided with the adsorption element 1 of such
configuration, the side-plate members 16, 16 each directly support thereon an adsorbent.
As a result of such arrangement, the distance between the adsorbent thus supported and the

second air ventilation passage 4 on the side of the cooling element 2 becomes shorter,
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corresponding to the downstream.side of said first air
ventilation passages (3, 3, ...) of said adsorption
el enent (1). 13. The dehunmidification unit of claimS8,
wherei n the passage cross-sectional area of said
second air ventilation passages (4, 4, ...) on the
downst ream si de of said 15 of2ni ngs (24A, 24B) is set
such that the passage cross-sectional area of second
WHET CRIBpArEG astlﬁhdﬁe sasssubes theagdserbanp isssipgodedan thecgide-plate member
corresponding to the upstreamside of said first air
12/ exetde | &t filoar ppss agem (18, debpmidifipaton st diaofstepfoucth embodiment.
elenent (1) is snmaller than the passage
Fatlesimoie 6dpebiall wiief #hddids pRetledbér MERtbingd fodtn a sheet metal, there
passages (4) nearer to sald area {2d) corresponding to
i ¢ , oy L . . _
s JBASINR SSRagIsRL (el (R (el TPlend) ol PRKIenhe MRt of adsorption
The, dehum di fi c. uni,t _of c

! . [ [ ai wh [ .
epplnbt R R hE ke R o7t Aoyl iR A SRR e cooling

venti| ation passages (4, 4, ... n the downstream
elemgnt Ty 1%’3F%’$3?§J@Pﬂ‘ﬁ5§“‘?‘z%ﬁ}eetzmsgal S@S & gighdisahiransigr refgeand further
_passage cross-sectional area of second air ventilation
inrageemefss g dehumisliSeation sapability of theotehumpdifidating unt Zhis expected.
upstream side of said first 25 air ventilation
passa§age (tBe r@naining) arpdngemienits astbar thim ale eb@eemnid (peraticn/working
smal | er than the passage 86 cross-sectional area of

efRR &N HediHerdb@Nrk kiRt da0Mk Rahs ATREN{dHlcaliBANBIt Z,0acedihg to the fourth
area (2d) corresponding to the downstream si de of said

. i . 0 : . e '
erhbihefl, inotE Rsbl e hoBANEAT 38 e ere by HirPlH, corresponding
C .1sing,alterpate | gm.nations of an adsorption 5
ex@?%ﬁé?ﬂ“f‘%e W"rﬁ%ﬁ’ugg‘ﬁb‘gﬂjgn% adsorbent and in which a
Pl ural i t% of first air ventilation passages (3, 3,
VIL EMBOQBIMENHYch air (Aa) to be processed flows are
formed planewise in rows, and a cooling elenent (2) in .
whi chRalepting & Figures 14 aodrild, abere e niustrated ondptagsidifestion unit Z;
(4, 4, ..) through which cooling air (Ab) flows are
fotmedred plcanbnts ewitlh 4 GesSentivhanieidimerdtO of athel mresdnt N@vention. The
elenent (2) is provided with openings (24A; 24B) which
dePVRAAARatWn thiS2) £ SREANET el ey 2éf BVeRRRE 398 fofh in claim 1
4, ...) such that said second aif ventilation passages
4 R Y | [:V] a '
angaglglg%e&di?}gc? %@%‘g!ﬁ ng¥%q§]gtco §§ gcg)ﬁﬁgéﬁfl [ l?agﬁafolgeﬂqe same as the
assages. (4, 4, .. 0 he downstrea i de of .sai
ABEERPRER bt 286 InCBoh StPRRH TP R RpuoA of the way the
inclined so as to 15 get closer to an area (2d) of
adgepption glsmenpl & @mslEkcted) corresponding to the :
downstream side of said first air ventilation passages
(3, 3pthe dshupiidfmatiormusio Zpof the feftleerabedifmeit, et dddsorption element 1,
approach
made up of three component members (i.e., an air ventilation passage forming member 11

formed from a bending plate member of fiber paper and a pair of side-plate members 12,
12 which are flat plate bodies of fiber paper and which are joined to one sidé and to the
other side of the air ventilation passage forming member 11, respectively), is shaped like a
double-sided cardboard, and each side-plate member 12 is provided, on its exterior surface,

with a respective separation sheet layer 14. Unlike the dehumidification unit Zs, in the
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towards the downstream side. 16. The dehum dification
unit of any one of clains 8, 9, 13, and 14, wherein
the passage direction of said second air ventilation
passages (4, 4, ...) on the downstream side 20 of said
openi ngs (24A, 24B) as viewed in plane viewis
inclined so as to get closer530 said area (2d) of said
cool i ng el enent L correspondi ng to the downstream
debupidigeation Wi Ly %ftt @ Pres¢ s bodiment theeasisergtign glsmengt 1 is made up of
.) of said adsorption elenent (1) wth approach
ant ginavedslatioe pdssags foreang sieieher 11, fofined disinuai Wwhinfling gtlate rmember of
unit of any one of clainms 8, 9, 13, 14, and 15,

fivdngapéor? WhechPdrbaddotBeyit &f suppbsed)fand &l shiopEsiORitd &éﬁsbers 16, 16
24B) and said second air ventilation passages (4,

wﬂlch are }on?écf féa&rg:dﬁgé)\ﬁﬂcgtt{)ac L@)tﬂér ﬁ?éo ent Qgﬁllﬁt%ﬂ‘ﬁpassage forming

are provi and arrangenen
tvetoth reC|on fsad n
I‘I‘l?l%\%? il r%sgcc&wg r}dn\\é\iugil {m?%f om a shee me ai palummum etcetera or
NcW NO/ N: / N@ N./ N./ NWN)

/ N: / N: / Nz/ N: / N
frqm g QJ@F RGP/ 28 wgw N Nigfenp! Rr@lnasn%ss %Nrecﬂy Supports on its
/ N$/ Ng$/ N/ NI/ N-/ Ng/ N) $/ N) / NL@ NL/ NL/ Ni / NO/ NL/ NL/ NL/ NL/

Infgring sycNige o RO AivYtes AnBdsorbenNByANEANO/ Nz/ NO] / Nt/ Nc: / NW
NOW NW NW NW NF/ Nt / Nt / NW NO/ Nc: / NO: / NW N NMDD/ N N/ NOz/
NW Ncld fizAkchumidi€eXibh unit Z; provided with the adsorption element 1 of such
D: WD&t } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

coﬁﬁ rali6R] &é‘]sﬁ@]-;ﬂﬂ]a GRIHBIS kL 1 cadif k&l CRbpet ¢Rdr&R &hdsorbent.

alcalt;

it gﬁ‘ caﬁ%’?ﬁ‘éfcaﬁi@]‘fﬁlﬁ%ﬁ@%ﬁ% FEAAOUTRLER PRI and e
Se%"z‘?]zf‘ﬂ Rt 2hieeay A ST B 4By cagly dhpka] 2 2pEes shorer
R A R R R TR R K -

F} xsni d_Z]] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calc
12ainad} o] Bldrcpdpen] zsajc dec dilvanidificotipr alnital.c af ahé dHjtc ainbodiment.
al yFFGbGGH*H H2HEHUHHSI 51 1 1 7JJJJCGKF KNKKKLI LL#M MVBNNN{
FurihegidrX] esplciall € ohemiteajdaplar]mahba]16d) Gijred fon) & shazbh@tal, there
a] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca

is! ergistic effect that the efficienc of transferring heat of adso 11
KPP QzQQEs%R%UXRXZZpZZZZ[[\\e\\ 1AM AR T xshid Z]Tca P

gch&d eﬁ%}&ﬂ]f% &B}r&ax] a] Cﬁ]&%fﬂ%] &?%gﬁ] a%l&ﬁ]e&ai ?&1«%4 % cooling

eleagﬁ?% PRy pea S ey ety bbb S S o e

_ aU] ca] cal ca] ca] ca] cagca] ca Ca] Calh;?gwpgﬁl“}apn}‘%@ds expected.

Z] ] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cabinad dhe vajanipg dreapendntajotiwl chire tiecatiova Japd | opetaign/working
$| BEwz

effeyts basddthedod heothk eahe alftealchat] difidsirbheit @3 'dhd &k eeddkding to the
a)J ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

fos®l 674 FiFh embodime ts, t elr respective descriptions are omitted here by using th
i | xHIMBVzt oi d ZUnI|:l fga ca] caLJI]p (]caUT cal ca{ gusmg ©

coi:r p%% né%}(gﬁ]%% %Jsg'%a khe)w]ﬁﬁ@ }'ﬁﬁ]e EfJoghn]nan"i‘ caU] cal ¢
cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

V‘J% ?E@?@é}%ﬁdﬂﬁ%a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Jcalz+l ~q(+3 "} wrl ga\ V] U ca] cal] ca] cal] ca] ca cal ca] ca
] ca] CE?@a"}Ilgaf]chagum] ¢6]18aiheed isalletiated] & ddhiar] ]cataqmmptas formed
] ca] ca] ca] ca] ca] ca! "~aEl MRl gj <@" & upkf a[ \/I ga\V]]calc

in atmadart edllca] eightaddbailinand] cfahe pidsert]igedntiah c Ahe alehahiification
a] ca] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca
&* nq), 5JXoJb
{~TX}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] caU] ca] ca] cal]
caljcaUca! X[ I jc>
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oXb' MALB} xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca! BA
eFl 97K\ nzupke' ZU] ] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] cau
] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]cal r~)f PR p$79JL¥A
e ca] ca) ca] ca].ca] ca] cal ca] ca] ca] ca ca
m]léaéscé][ %/]a]?%séq ]eé]t%eea@]mbg]iwa]gc e%]ﬂeaqr%s@pl:%ﬁ] ]éeé] tﬂa] &%re 2. The
aU] ca! *>Bos}-| oW | UY{vpke [Uje [V] U] ca] ca] caLéLca ] caU
deliuoddificafianufit & ¢ap oslgucs] ]caay)]tbaa];mq safheal ax]whfl@@]on unit Zg
ca] ca] cal] ca] cal] ca] caU] ca] ca] ca 9gj
o TheX 5ix UpkBclindbAd] il ¢ied eataribaadl ahe atayalizalodingakement 2 is
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109G8! ()-1* 10938 ()- 10%GR' ()-

de‘hﬁ élﬁ'(:a'lt'tcgn MP% E’@é%ﬁg%ﬁhé émb&:ﬂrﬁlglgtﬁ }%ﬁé%gs/@’t fokh i gn claim 1
yI10"""5#dEnbCl P$10

a.r;?) ; 1}97:'{/\(23& (’}h d%§u o%ﬁ%a 12)11 Pdﬂ;tlgl(y% cg()nﬂgllr%g(y%m%hy the same as the

de%g}g%ﬁg%t)osn#ﬁﬁl%tﬂ$§f/ %e elg tﬁ %/‘%%mgrg{%&) g\el;c%:ggti%% 81) the way the

cooling element 2 is constructed.

In the dehumidification unit Zg of the eighth embodiment, the cooling element 2
is formed from the air ventilation passage forming member 21 made up of the band plate-
like partition wall members 23, 23, ... arranged vertically in parallel with each other at
predetermined intervals, and the second air ventilation passage 4 formed between each
partition wall member 23 has a rectangular cross-sectional shape, thereby to reduce the
pressure loss of the cooling air (Ab). Unlike the dehumidification unit Zg, in the
dehumidification unit Zg of the present embodiment, two partition wall members 23 and 23
of all the partition wall members 23, 23, ... that are situated at both side ends of the
dehumidification unit Zg are longer-size continnous members extending the full length of
the adsorption element 1. On the other hand, the rest of the partition wall members 23 are
first shorter-size members 23a and second shorter-size members 23b. The first members
23a are arranged on one end side of the second air ventilation passages 4, 4, ... with
respect to the passage direction, and the second members 23b are arranged on the other end
side so that they are kept at a distance from each other. Rectangular passages defined
between the first members 23a, 23a, ... serve as the entry portions 4a, 4a, ... of the second
air ventilation passages 4, and rectangular passages defined between the second members

23b, 23b, ... serve as the exit portions 4b, 4b, ... of the second air ventilation passages 4.

As the result of this, a rectangular space facing the entry portions 4a, 4a, ... and the exit



10

15

20

25

10968 ()-310%C& ()- 3" 10%& () - |

$UK 986 &W&& dENDCI P$1098S, " 10%3&' ()- O*

10968 () - 3( 10%C& () - YBL0%SE () - 3#" 10968 ()- !
10968 ()-'w ' (m( (% dEnbCl P$109C9" 10938 () -

7" 109G ()- 4) 10%3& () 32y10%68 () - 0%0%EK! () -
3v. " 10068 ()- % T85!\ y 940%: () -

130%0%j E‘ \ l 5 F.,%&%ﬁg\z@%ﬁeﬁ%g&%‘e& gﬁdtl rfgaxembers 23a, 23a, ...

10d2" 10%1& () ) ( 9a0%& ()-!k)( Ya0% (
anggﬁ/&fﬁ@mtmbmﬂmm, @ P$! " 10%1&' () - | | P$10%1I& ()-
) 10%K: (e IRbaAidifieatibdYaidt (Zo prodddeds Svitd Bie @Isgpted Goad cooling
& ()-#"10%& .()-!"10%& () -

el Gad £Bd oEEd abowt 0%@& () -, 66647~ 7778dEj _@Ps$!2"10
%1& ()-0%40%& ()- v.)10%& ()-6,j!109%& (

Y 1%‘53%&8%}&9{@1% gq AEEAAP0RRRR TRHES om@em@mg ARQAD), it is

7"10%& () -4" 10%1 dr %

ArTANGEH SHE g 1( )vémﬂa%%%ggggq d% ﬁ%@é(c)&o% element 2
%4 0%& B=B>B? ~

hayggrw&%a%g%%émi@&?é‘BB Feeiin obgitpne 4 low level of s s
%4.0%&' () - MBBKCCCSDDdIE~ d*3 10968 () P 1096&' () -fs$10

arﬁi&ﬂie (enethRif"th© s¢@and pir vmlﬂmmms(s;gep Y- S 1 made shorter by an amount
" 10938 () - DEi EEFyFFdE~_ @ d* 3! 109438 () 3" 10968 () -
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formed by the opening 24 and the adsorption element 1 with which the cooling air (Ab) is
brought into contact.

As a synergistic effect of (a) and (b), further improvement in the
dehumidification capability of the dehumidification unit Zy is expected.

Since the remaining arrangements of the present embodiment other than the
above and operation/working effects based thereon are the same as the dehumidification
units Zs, Z, and Zg according to the fourth, sixth, and eighth embodiments, their respective
descriptions are omitted here by using the corresponding explanations made in the fourth,
sixth, and eighth embodiments.

X. EMBODIMENT 10

Referring to Figures 21 and 22, there is illustrated a dehumidification unit Zyo

formed in accordance with a tenth embodiment of the present invention. The

dehumidification unit Z;g is a result of the embodying of inventions as set forth in claim ]
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delproidificztion -unit Zooatr Rre( rst egbodimeat,( yatxthe Zxzpption, of the way the
10G & 10%&' ()- 109& ()-"109%& ()-1109& ()- 10rr 10rr
codldng ¢lkmefai®isc&hstyucked] [\ \ e\ \ dEUV7 10G & "109%& ()-V
109&' ()-9g109%& ()-"109& ()-$10%& ()-1"10%& ()-\]p]]" M~
dEUVIh 86 d€humidification unit Z, of the first embodiment, the cooling element 2 is
&Y 0% ()-#"10%& ()-!"109%& ()-"10%& ()-y"109%& ()-9%10%
mé%le(ap A &I?ﬁ}r—\)%tlf%HWpassage forming member 21 formed from a bending plate
member and a side-plate member 22 formed from a flat plate body, and is shaped like a
single-sided cardboard. Unlike the dehumidification unit Z,, the cooling element 2 of the
dehumidification unit Zyp is formed only from a passage structure body 25 which will be
described below.

The passage structure body 25 is formed from a frame-like thick plate. More
specifically, the passage structure body 25 is constructed by forming, by punching or other
technique, a rectangular opening through a planewise central portion of a single piece body
in the form of a thick plate and in which a large number of rows of second air ventilation
passages 4, 4, ... having a rectangular cross-sectional shape are arranged laterally. And, in
the passage structure body 25, by the formation of the opening 24, two of the second air
ventilation passages 4, 4, ..., located respec;tively at one end and at the other end in relation
to the direction in which the rows of the second air ventilation passages 4, 4, ... are
arranged, are continuous passages extending the full length of the cooling element 2. On
the other hand, as the result of the formation of the opening 24, the rest (i.e., the remaining
second air ventilation passages 4 located inside relative to the row arrangement direction)
are in such a form that only entry portions 4a, 4a, ... located on one end side of the

opening 24 and exit portions 4b, 4b, ... located on the other end side remain, wherein both

the entry portions 4a, 4a, ... and the exit portions 4b, 4b, ... face the opening 24.
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e%}‘%é‘gﬁ‘lpégs??eswp . 8%@0{#9% ;:lemgfl/{if) ggco%eg)smailer, because the second

.'1111!Z (;%g ¥ {u(?&lgl( % ﬁngf f &hz%\%e %7 rgg_%/%glf{grr (gLro(sg sectional shape capable of

offering a low level of flow resistance, whereby the flow rate of the cooling air (Ab)
becomes higher by an amount corresponding to the reduction in pressure loss. The heat-
liberation efficiency of heat of adsorption is improved;

(b) The opening 24 is formed in the cboling element 2, thereby reducing the
length of the second air ventilation passages 4 associated with the opening 24.
Consequently, the flow resistance of these second air ventilation passages 4 becomes lower
in comparison with the case where they are continuous passages extending the full length
of the cooling element 2. As a result, the pressure loss of the cooling air (Ab) flowing
through the second air ventilation passages 4 is lowgred, and the flow rate of the cooling
air (Ab) is increased by an amount corresponding to the reduction in pressure loss of the
cooling air (Ab). The heat-liberation efficiency of heat of adsorption on the side of the
adsorption element 1 is improved; and

(c) The efficiency of heat transfer between the cooling air (Ab) flowing in the
inside of the empty space 5 formed by the opening 24 defined in the cooling element 2 and
the adsorption element 1 with which the cooling air (Ab) is brought into contact, is
improved.

As a synergistic effect of the above (a)-(c), further improvement in the

dehumidification capability of the dehumidification unit Z;, is expected.
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and operatlon/worklng
effects based thereon are the same as the dehumidification unit Z; according to the first
embodiment, their respective descriﬁtions are omitted here by using the corresponding
explanations made in the first embodiment. |

XI. EMBODIMENT 11

Referring to Figure 23, there is illustrated a dehumidification unit Zy; formed in
accordance with an eleventh embodiment of the present invention. The dehumidification
unit Zy; is a result of the émbodying of inventions as set forth in claim 1, claim 3, and
claim 5. The dehumidification unit Z,; is configured basically the same .as the
dehumidification unit Zyg of the tenth embodiment, with the exception that they differ from
each other partially in the configuration of the cooling element 2.

In the dehumidification unit Z;4 of the tenth embodiment, the cooling element 2
is formed from a passage structure body 25 shaped like a thick plate frame in which a large
number of second air ventilation passages 4, 4, ... are arranged in rows and whose
planewise central portion is provided with an opening 24. Unlike the dehumidification unit
Z1o, the cooling element 2 of the dehumidification unit Z;; of the present embodiment is
formed from a passage structure body 25 which is provided, at its passagewise,
approximately central portion within the opening 24, with an intermediate passage member
29 (which corresponds to "air stream regulating means X" as set forth in the claim) which
is so disposed as to divide the opening 24 into two portions (i.e., a front portion and a rear
portion), and the intermediate passage member 29 is provided with intermediate passages
4c, 4c, ... corresponding to the entry and exit portions 4a, 4a, ... and 4b, 4b, ... of the
second air ventilation passages 4, 4, ...

In the dehumidification unit Zj; provided with the cooling element 2 of such

construction, for example when the cooling air (Ab) flows, through the entry portions 4a,



10

15

20

25

U& ()-| ' Yz[ 9YNC! NsU40% ()- 940%& ()-z!U

V0% ()-2! 9YA0UGEE ()-2z!\

0 0% ()-2) 10%& ()- YO =!!s$109%& () - 109%& ()- 10G 10G

10G @ZWOUCE () - #| @BZIMOY& ()-# SYLOUSK ()- W

xoMz[ 9~_=! k| #&A0%& ()- f$10%& ()-m Uf $10%& ()-m U

gwao:j/&' 8 -2V UF%40%& ()-z SSHIR () - MBrS1! Nvd0%&' () -

10%& ()-!$109%vM& () -10%d& ()-, 10 10. . .

daq o4 | PO FEEQY- A p@t%t.wp H@aaa(ﬁ)écﬂadw&a into the) opgrieg 2y there is the

Z94006& ()= 1y 2040%: () -| 2940%: ()-! @IA0%E ()-
poEigymitat afgw deYiption Hd@es baapye the cooling air (A )) is allowed to freely

“10% & ()-1"10%r& ()-1"10%r& ()-10%r& ()- 10d
flobP ddhtEmdlopd v 28" if e ap8hiny 241 1940 Yhdi8ided-dingld 08tme' foytion. This

109%r& ()- | 10%r& ()-. 10%r& ()-,)vdEmV

catt Q%Kou%ﬂpf)@cﬁegéd%fselg affecting the adsorptive action of the cooling air (Ab) in the
10%r&()-P*,10%r& ()-vPc("10%r & ()-P@"10%r & () - $%

1096 & () -/ EAYNG 10% 10* * :
red ¥ b bprEY A, bed e e derypd arpmmet of e
pr%(f%{)/og%écl)gi}ﬁernfd t thgﬂﬁmgdi%%%p%%ggg LIJngénsl)e} #29 }so(g?slpjgse(i) inside the

opening 24, the cooling air (Ab) which has entered the inside of the opening 24 is flow-
rectified by the intermediate passage member 29 at the intermediate portion relative to the
flow direction thereof. The flow deviation of the cooling air (Ab) is held as low as
possible. As the result of this, the heat-liberation efficiency of heat of adsorption by the
cooling element 2 is improved, thereby improving the dehumidification capability of the
dehumidification unit Z;; to a further extent.

Since the remaining arrangements other than the above and their
operation/working effects of the present embodiment are the same as the dehumidification
units Z; and Zg according to the first and tenth embodiments, their respective descriptions
are omitted here by using the corresponding explanations made in the first and tenth
embodiments.

XII. EMBODIMENT 12

Referring to Figure 24, there is illustrated a dehumidification unit Z;; formed in
accoraance with a twelfth embodiment of the present invention. The dehumidification unit
Zy is a result of the embodying of inventions as set forth in claim 1, ¢laim 3, and claim 5.
In the dehumidification unit Z; according to the eleventh embodiment, it is arranged such
that the intermediate passage member 29 is disposed in a passagewise intermediate area of
the opening 24 so as to traverse it, and the cooling air (Ab) flowing in the. side of the

opening 24 is flow-rectified midway relative to the flow direction by the intermediate
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inside of the opening 24. Unlike the dehumidification unit Z;, in the dehumidification
unit Z,2 of the present embodiment a partition wall member 30 (which corresponds to "air
stream regulating means X") is so disposed as to divide the opening 24 side to side into
two portions, i.e., a right side portion and a left side portion, whereby the flow of the
cooling air (Ab) flowing into the opening 24 is split right and left. Consequently, this
accomplishes not only improvement in the heat-liberation efficiency of heat of adsorption
by the cooling air (Ab) in the area of the opening 24 but also further improvement in the
dehumidification capability of the dehumidification unit Zy;.

Since the remaining arrangements other than the above and their
operation/working effects of the present embodiment are the same as the dehumidification
units Zy, Zyg, and Z;; according to the first, tenth, and eleventh embodiments, their
respe(;tive descriptions are omitted here by using the corresponding explanations made in
the first, tenth, and eleventh embodiments.

XIII. EMBODIMENT 13

Referring to Figure 25, there is illustrated a dehumidification unit Z;3 formed in
accordance with a thirteenth embodiment of the present invention. The dehumidification
unit Z3 is a result of the embodying of inventions as set forth in claim 1, claim 3, and
claim 5, and has a configuration as a result of a combination of the dehumidification unit
Zy; of the eleventh embodiment and the dehumidification unit Z;; of the twelfth
embodiment.

More specifically, the intermediate passage member 29 is provided in the
opening 24 in the dehumidification unit Z;; of the eleventh embodiment and the partition
wall member 30 is provided in the opening 24 in the dehumidification unit Z;; of the

twelfth embodiment, for the purpose of inhibiting the flow deviation of the cooling air
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opemng 24 undergoes flow rectifying actions by the intermediate passage member 29 and
flow dividing actions by the partition wall member 30. This further ensures that the flow
deviation of the cooling air (Ab) within the opening 24 is inhibited from occurring. As a
result, the dehumidification unit Z;3 demonstrates its dehumidification capability at still
higher levels.

Since the remaining arrangements other than the above and operation/working
effects based thereon are the same as the dehumidification units Z;, Zjp, Z11, and Z;2
according to the first, tenth, eleventh, and twelfth embodiments, their respective
descriptions are omitted here by using the corresponding explanations made in the first,
tenth, eleventh, and twelfth embodiments.
X1vV. -EMBODIMENT 14

Referring to Figure 26, there is illustrated a dehumidification unit Zy4 formed in
accordance with a fourteenth embodiment of the present invention. The dehumidification
unit Zy4 is a result of the embodying of inventions as set forth in claim 1, claim 3, claim 6,
and claim 7, and is a developed example of the dehumidification unit Z; of the tenth
embodiment.

More specifically, in the dehumidification unit Z; of the tenth embodiment, the
opening 24 which is defined in a planewise central portion of the cooling element 2 is
shaped like a rectangle corresponding to its outer shape (in other words all the entry

portions 4a, 4a, ... situated on one end side of the opening 24 have the same length).
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the downstream side relative to the passage direction of the first air ventilation passages 3,

, ... of the adsorption element 1. To sum up, the shape of the opening 24 is set such that
the passage length of the entry portions 4a, 4a, ... situated on one end side of the opening
24 becomes gradually shorter with approach towards the downstream side from the
upstream side of the first air ventilation passages 3, 3, ... (stated another way, the passage
length becomes shorter the nearer to the downstream side of the first air ventilation
passages 3, 3, ...). In the present embodiment, the entry portions 4a, 4a, ... having
different passage lengths together constitute a "flow rate regulating means Y" as set forth
in the claim.

When the length of the entry portions 4a, 4a, ... is set as described above, the
entry portions 4a, 4a, ... have progressively lower passage resistances the nearer to the
downstream side of the first air vent'ilﬁtion passages 3, 3, .... The nearer an entry portion
4a is to the downstream side of the first air ventilation passages 3, 3, ..., the lower is its
passage resistance. In other words, the entry portions 4a, 4a, ... have progressively greater
flow rates of the cooling air (Ab) flowing therethrough the nearer to the downstream side
of the first air ventilation passages 3, 3, .... Accordingly, the distribution of flow rates of
the cooling air (Ab) within the opening 24 becomes greater the nearer to the downstream
side of the first air ventilation passages 3, 3, .... More specifically, in the dehumidification

unit Z;4 of the present embodiment, the entry portions 4a, 4a, ... have different passage

lengths relative to the passage direction of the first air ventilation passages 3, 3, ... so that
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the flow deviation of the cooling air (Ab) is deliberately caused in the opening 24.
Becau.se of the flow deviation of the cooling air (Ab), the following effects are provided.

The temperature distribution of heat of adsorption on the side of the adsorption
element 1 is observed. The heat of adsorption-is high on the upstream side of the first air
ventilation passages 3, 3, ... (i.e., on the inflow side of the to-be-processed air {Aa) to the
adsorption element 1) but is low on the downstream side, corresponding to the degree of
moisture adsorptive action. Consequently, the cooling air (Ab) evenly flows, through the
second air ventilation passages 4, 4, ... on the side of the cooling element 2 extending in a
direction orthogonal to the first air ventilation passages 3, 3, ..., into the cooling element 2.
Then, the cooling air (Ab) freely flows within the opening 24 without receiving any
restric.tive action. Inevitably heat-exchange is conducted intensively in an area with a wide
range of temperature (i.e., a corresponding area to the upstream side of the first air
ventilation passages 3, 3, ...) and, on the other hand, little or no heat-exchange is -
conducted in a corresponding area to the downstream side of the first air ventilation
passages 3, 3, .... As the result of this, the effective heat-exchange region of the opening
24 decreases and there is a corresponding fall in the heat-exchange efficiency. Stated
another way, there is a fall in the heat-liberation efficiency of heat of adsorption.

In such a case, if the passage length of the entry portions 4a, 4a, ... is adjusted so
that the entry portions 4a, 4a, ... have progressively greater flow rates of the cooling air
(ADb) the nearer to the downstream side of the first air ventilation passages 3, 3, ... of the
adsorption element 1 (as in the dehumidification unit Zy4 of the present embodiment), then
heat-exchange is conducted possibly throughout the opening 24. The effective heat-
exchange region of the opening 24 increases and, as a resuit, there is a corresponding

increase in the heat-exchange efficiency. Improvement in the heat-liberation efficiency of
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heat of adsorption is accomplished, and further improvement in the dehumidification
capability of the dehumidification unit Z,4 will be expected.

Since the remaining arrangements other than the above and their
opefation/working effects based thereon are the same as the dehumidification units Z, and
Zyp ac;cording to the first and tenth embodiments, their respective descriptions are omitted
here by using the corresponding explanations made in the first and tenth embodiments.
XVY. EMBODIMENT 15

Referring to Figure 27, there is tllustrated a dehumidification unit Z;s formed in
accordance with a fifteenth embodiment of the present invention. The dehumidification
unit Zys is a result of the embodying of inventions as set forth in claim 8, claim 9, claim 10,
and claim 17. Like each of the dehumidification units Z;-Z;4 of the above-described
embodiments, the dehumidification unit Z,s of the present embodiment is formed by
sequentially alternately laminating a plurality of adsorption elements 1, 1, ... each
provided with a large number of first air ventilation passages 3, 3, ... and a plurality of
cooling elements 2, 2, ... each provided with a large number of second air. ventilation
passages 4, 4, ... in a 90-degree plane phase so that the first air ventilation passages 3,3,
... are orthogonal to the second air ventilation passages 4, 4, ... when viewed from above.
The dehumidification unit Z,;s of the present embodiment is such an integrally laminated
structure.

The adsorption element 1 of the dehumidification unit Z;s according to the
fifteenth embodiment is similar in construction to the adsorption element 1 of each of the
previously described embodiments. The dehumidification unit Z,s is characterized by the
construction of the above-described cooling element 2 and by the operation/working
effects based thereon. Accordingly, only the construction of the cooling element 2 will be

described in detail. The construction of the adsorption element 1 and the basic
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108 1P&k cooling element 2 is a thick plate-like passage structure body 25 formed from
a single-piece member. The passage structure body 25 is provided with second air
ventilation passages 4, 4, ... which have a rectangular cross sectional shape and which are.
arranged laterally in a large number of rows. In the present embodiment, an upstream-side
opening 24A and a downstream-side opening 24B are formed respectively at a first and a
second position of the cooling element 2 by punching or other technique, so that these
openings 24A and 24B pass completely through the cooling element 2, wherein the first
and second positions are spaced passagewise. By the formation of the openings 24A and
24B, the cooling element 2 has three different passage portions situated in a back-to-forth
arrangement in the passage direction, namely an upstream-side passage portion 2A located
at a passagewise upstreammost area 2a, an intermediate passage portion 2B located at an
intermediate area, and a downstream-side passage portion 2C located at a downsreammost
area 2b. Consequently, the second air ventilation passages 4, 4, ... are each made up of
three different discontinuous flow paths facing each other across each opening 24A and
24B. More specifically, the second air ventilation passages 4, 4, ... each comprise a first
flow path 4A formed in the upstream-side passage portion 2A, a second flow path 4B
formed in the intermediate passage portion 2B, and a third flow path 4C formed in the
downstream passage portion 2C.
Additionally, in the dehumidification unit Z;s of the present embodiment, the
intermediate passage portion 2B and the downstream-side passage portion 2C are each

formed so as to have a two-stage stepped plane shape consisting of a narrow portion and a

wide portion. More specifically, the passage portions 2B and 2C each have a two-stage
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front end edge extends linearly. And, in this case, the width dimension of each of the
intermediate and downstream-side passage portions 2B and 2C (i.e., the dimension relative
to the passage direction) is set such that an area situated nearer to a one side end 2¢
corresponding to the upstream side of the first air ventilation passages 3, 3, ... on the
adsorption element's 1 side has a greater width dimension and an area situated nearer to a
other side end 2d corresponding to the downstream side of the first air ventilation passages
3, 3, ... has a smaller width dimension, in the laminated state of the cooling element 2 and

the adsorption element 1.

Accordingly, in each of the intermediate and downstream-side passage portions

. 2B and 2C, the passage length of the second flow paths 4B, 4B, ... and the passage length

of the third flow paths 4C, 4C, ... are set such that flow paths nearer to the one side end 2¢
of the cooling element 2 are long and, on the other hand, flow paths nearer to the other side
end 2d are short. Corresponding to the difference in passage length, the resistance against
the passage of the cooling air (Ab) is great for the flow paths situated nearer to the one side
end 2¢ but is small for the flow paths situated nearer to the other side end 2d, in each of the
intermediate and downstream-side passage portions 2B and 2C.

The dehumidification unit Z;s prepared by a combination of the cooling element
2 of such configuration with the aforesaid adsorption element 1 provides the following
operation and working effects. In the dehumidification unit Z;s, both opening surfaces of
each of the openings 24A and 24B of the cooling element 2 are closed by two adsorption
elements 1 adjacent to the cooling element 2, thereby defining an upstream-side empty
space SA and a downstream-side empty space SB. The first flow paths 4A, 4A, ... of the

upstream-side passage portion 2A and the second flow paths 4B, 4B, ... of the intermediate
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upstream-side empty space SA, through the second flow paths 4B, 4B, ..., through the

downstream-side empty portion 5B, and through the third flow paths 4C, 4C, ... in that
order, thereby cooling the two adsorption elements 1 and 1 adjoining the cooling element 2
for liberation of heat of adsorption generated from the adsorption elements 1 and 1.

In the cooling element 2 of the present embodiment, the openings 24A and 24B
are provided. When compared with the case where the openings 24A and 24B are not
provided and the second air ventilation passages 4, 4, ... are continuous passages
extending the full length of the cooling element 2, the passage length of the second air
ventilation passages 4, 4, ... becomes shorter by an amount corresponding to the area
occupied by the openings 24A and 24B, and the pressure loss of the cooling air (Ab)
flowing through the second air ventilation passages 4, 4, ... is reduced correspondingly.
As the result of this, the flow rate of the cooling air (Ab) flowing on the side of the cooling
element 2 becomes higher by an amount corresponding to the reduction in pressure loss.
The heat-liberation action of heat of adsorption by the cooling air (Ab) is accelerated and
the total dehumidification capability of the dehumidification unit is improved.

Furthermore, when the to-be-processed air (Aa) is passed through the first air
ventilation passages 3, 3, ... of the adsorption element 1, the action of adsorption and

removal of the moisture contained in the air (Aa) by the adsorbent supported on the
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end 2¢ of the cooling element 2 is made longer and, on the other hand, the passage length
of flow paths situated on the side nearer to the other side end 2d is made shorter. Thereby,
there is created a difference in passage resistance between these areas. As a result of such
a passage resistance difference, the cooling air (Ab) flows one-sidedly towards the other
side end 2d at a lower level of passage resistance. Consequently, the flow rate of the
cooling air (Ab) decreases on the side of the one side end 2¢ at a higher level of passage
resistance. As the result of this, on the adsorption element's 1 side, the action of
dehumidification taking place intensively on the upstream side of the first air ventilation
passages 3, 3, ... is inhibited due to the drop in cooling action by the cooling air (Ab) on
the cooling element's 2 side, and the action of dehumidification expands to the downstream
side of the first air ventilation passages 3, 3, .... Accordingly, in the cooling element 2, its

area on the side of the other side end 2d also effectively contributes to the cooling action of
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passages 4, 4, ... of the cooling element 2 from the side of the first flow paths 4A, 4A, ...,
the heat of adsorption on the side of the adsorption element 1 has a temperature
degradation in the passage direction of the first air ventilation passages 3, 3,

Accordingly, there is a difference in temperature between streams .of the cooling air (Ab)
flowing through the second air ventilation passages 4, 4, ... of the cooling element 2.
Howe'ver, in the dehumidification unit Z;5 of the present embodiment, the upstream-side
empty space SA and the downstream-side empty portion 5B are formed midway along the
second air ventilation passages 4, 4, .... Streams of the cooling air (Ab) having different
temperatures after the passing-through of the first flow paths 4A, 4A, ... enter the inside of
the upstream-side empty space SA. These cooling air streams are mixed together in the
upstream-side empty space SA and then flow towards the second flow paths 4B, 4B, ... as
the cooling air (Ab) of approximately equal temperature, Meanwhile, streams of the
cooling air (Ab) having different temperatures after the passing-through of the second flow
paths 4B, 4B, ... enter the inside of the downstream-side empty space SB. These cooling
air streams are mixed together in the downstream-side empty space 5B and then flow
towar;is the third flow paths 4C, 4C, ... as the cooling air (Ab) of approximately equal
temperature. On the whole, in the cooling element 2 the degree of temperature gradient in
a direction orthogonal to the flow direction of the pooling air (Ab) (i.e., the temperature

gradient in the flow direction of the to-be-processed air (Aa) on the adsorption element's 1

side), 1s held as low as possible, and the whole area of the cooling element 2 serves as an
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spaces SA and 5B is brought into direct contact with the adsorption element 1. For
example, when compared with the case where the empty spaces 5A and 5B (i.e., the
openings 24A and 24B) are not provided and the cooling air (Ab) flowing through the
second air ventilation passages 4, 4, ... is brought into indirect contact with the adsorption
element 1 with a passage wall lying therebetween, the efficiency of heat transfer between
the adsorption element 1 and the cooling element 2 is more improved and the heat-
liberation action of heat of adsorption by the cooling air (Ab) is accelerated.

In the present embodiment, the cooling element 2 is formed from the passage
structure body 25. The present invention, however, is not limited to such configuration.
For e)-(ample, the cooling element 2 may be shaped like a single-sided cardboard or like a
corrugated plate, as in each of the foregoing embodiments. The same is applied to the
following embodiments.

XVI. EMBODIMENT 16

Referring to Figure 28, there is illustrated a dehumidification unit Z;¢ formed in
accordance with a sixteenth embodiment of the present invention. The dehumidification
unit Zys is a result of the embodying of inventions as set forth in claim 8, claim 9, claim 11,
and claim 17 and is regarded as a modification example of the dehumidification unit Z;s of
the fifteenth embodiment.

More specifically, like the dehumidification unit Z,5 of the fifteenth embodiment,

the dehumidification unit Z;s of the present embodiment is characterized by the

configuration of the cooling element 2. The dehumidification unit Z;¢ of the sixteenth
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the cooling element 2 is formed into a two-stage step_}Jed shape, it is arranged in the
1)10%d& () -u"yOdEnbCl 1!1]9"10%l& () - <7"10%d& ()-5"10%

deﬁ%x(l%dg/%%‘%%;f{qﬁgglflo? éf{%%%%%@eﬂ’bodiment such that an approximately central

pog}iq%g%gg% }lp%gg%%ogdl{cﬁééog%}%sftﬁg 9ntélr9r%d}a?g ind downstream-side passage

R TR L

) - MV$10%&' () - MKAdEDCI 11Ty "9 109 () - <7

109&' Ay -Bresult OF -sath Go@nggmend, 44 OH& qopling 1deBert) 2 of the present

o~_=!1111\V$10% Ui U& ()- fs$10% U& () -!fs$10%JIU& () - 10%
emb&diment,1 BothO theO pAskOPaR rds)state XD =thkOfirst 498 %Paths 4A, 4A, ... of the
intermediate passage portion 2B and the passage resistance of the third flow paths 4C, 4C,
... of the downstream-side passage portion 2C smoothly vary from a high resistance value
region situated on the side nearer to the one side end 2¢ towards a low resistance value
region situated one the side nearer to the other side end 2d in the cooling element 2. In the
light of the cooling capability, the cooling element 2 of the present embodiment has an
advantage over the cooling element 2 of the fifteenth embodiment in which the passage
resistance varies discontinuously.

In the present embodiment, only a predetermined area of the approximately
central portion of the upstream end edge of each of the intermediate and downstream-side
passage portions 2B and 2C is made to slope linearly. The present invention, however, is
not limited to such configuration. For instance, the upstream end edge may be made to
slope throughout its entire area from one end side to the other end side.

Since the remaining arrangements other than the above and operation/working
effects based thereon are the same as the fificenth embodiment, their respective

descriptions are omitted here by using the corresponding explanations made in the fifteenth

embodiment,
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More specifically, in the dehumidification unit Z;¢ of the sixteenth embodiment,
the approximately central portion of the upstream end edge of each of the intermediate and
downstream-side passage portions 2B and 2C provided in the cooling element 2 is so
formeﬁ as to slope linearly. The dehumidification unit Z;7 is configured differently from
the dehumidification unit Z,¢ of the sixteenth embodiment in that the approximately central
portion of the upstream end edge of each of the intermediate and downstream-side passage
portions 2B and 2C of thé cooling element 2 is formed into a curved shape projecting
outwardly.

As a result of such arrangement, also in the cooling element 2 of the present
embodiment, both the passage resistance of the first flow paths 4A, 4A, ... of the
intermediate passage portion 2B and the }Sassage resistance of the third flow paths 4C, 4C,
... of the downstream-side passage portion 2C smoothly vary from a high resistance value
region situated on the side nearer to the one side end 2¢ to a low resistance value region
situated on the side nearer to the other side end 2d in the cooling element 2, as in the
cooling element 2 of the sixteenth embodiment. In the light of the cooling capability, the
cooling element 2 of the present embodiment is advantageous.

Since the remaining arrangements and operation/working effects other than the
above are the same as the fifteenth embodiment, their respective descriptions are omitted

here by using the corresponding explanations made in the fifteenth embodiment.
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10(% & ;’ T @glﬁb/glgu% 3g,ftl1i%rggﬂéfu)s§§t@%a dehumidification unit Z;g formed in
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andSdfim 19%0 &5k the dehumidification unit Z;7 of the seventeenth embodiment, the
dehumidification unit Z;s is regarded as a modification example of the dehumidification
unit Zy¢ of the sixteenth embodiment.

More specifically, in the dehumidification unit Z;¢ of the sixteenth embodiment,
the approximately central portion of the upstream end edge of each of the intermediate and
downstream-side passage portions 2B and 2C provided in the cooling element 2 is so
formed as to slope linearly. The dehumidification unit Z;g is configured differently from
the dehumidification unit Z,¢ in that the approximately central portion of the upstream end
edge of each of the intermediate and downstream-side passage portions 2B and 2C of the
cooling element 2 is formed into a curved shape projecting inwardly.

As a result of such arrangement,. also in the cooling element 2 of the present
embodiment, both the passage resistance of the first flow paths 4A, 4A, ... of the
intermediate passage portion 2B and the passage resistance of the third flow paths 4C, 4C,
... of the downstream-side passage portion 2C smoothly vary from a high resistance value
region situated on the side nearer to the one side end 2c¢ towards a low resistance value
region situated on the side nearer to the other side end 2d in the cooling element 2, as in
the cooling element 2 of the sixteenth embodiment. In the light of the cooling capability,
the cooling element 2 of the present embodiment is advantageous.

Since the remaining arrangements and operation/working effects other than the

above are the same as the fifieenth embodiment, their respective descriptions are omitted

here by using the corresponding explanations made in the fifteenth embodiment.
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tl—%rﬁjegg/fﬁ'icfi?ié:;t' gl%lﬁi'it(i{g i &Japa{)é@rfz)e& by the construction of the cooling element 2.

More specifically, in the cooling element 2 of the dehumidification unit Z;y of the
present embodiment, two openings 24A and 24B are arranged front to rear relative to the
passage direction of second air ventilation passages 4, 4, ... and, as a result of such
arrangement, each of the second air ventilation passages 4, 4, ... consists of a first flow
path 4A provided in the upstream-side passage portion 24, a second flow path 4B provided
in the intermediate passage portion 2B, and a third flow path 4C provided in the
downstream-side passage portion 2C, which is the same as in the cooling element 2 of each
of the dehumidification units Z,s-Zs according to the fifteenth to eighteenth embodiments.
The dehumidification unit Zy¢ of the present embodiment differs from the dehumidification
units Zys-Zyg of the fifteenth to eighteenth embodiments as follows: in the present
embodiment, the intermediate passage portion 2B is formed so as to have approximately
the same width from the one side end 2¢ to the other side end 2d of the cooling element 2,
in other words the second flow paths 4B, 4B, ... have approximately the same passage
length. In addition, the passage direction of the second flow paths 4B, 4B, ... is made to
slope so as to get closer to the other side end 2d of the cooling element 2 with approach
towards the downstream side thereof.

| Since the passage direction of the second flow paths 4B, 4B, ... of the
intermediate passage portion 2B is inclined as described above, the integral forming of the

intermediate passage portion 2B with the upstream-side passage portion 2A and the
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and, thereafter, is attached to the passage structure body 25.

The passage direction of the second flow paths 4B, 4B, ... of the intermediate
passage portion 2B is inclined towards the other side end 2d of the cooling element 2 (i.e.,
towards the downstream side of the first air ventilation passages 3, 3, ... of the adsorption
element 1). As a result of such arrangement, when the cooling air (Ab) passes through the
second flow paths 4B, 4B, ... of the intermediate passage 2B from the upstream-side
empty space SA and then flows towards the downstream-side empty space 5B, the cooling
air (Ab) 1s forced to deviate towards the other side end 2d in the second flow paths 4B, 4B,
..., and the flow rate on the side of the other side end 2d becomes higher than that on the
side of the one side end 2¢. In the cooling element 2 of each of the fifteenth to eighteenth
embodiments, the deviating of the flow of the cooling air (Ab) is realized by making
differences in passage resistance between the second air ventilation passages 4, 4, ...
Unlike these embodiments, in the cooling element 2 of the present embodiment the
deviating of the flow of the cooling air {Ab) is realized by inclining the passage direction
of the second flow paths 4B, 4B, ... of the intermediate passage portion 2B.

Accordingly, also in the dehumidification unit Z;9 of the present embodiment
provided with the above-described cooling element 2, the same operation/working effects
as obtained in the dehumidification units Z;s-Z;3 of the fifteenth to eighteenth
embodiments are obtained.

XX. EMBODIMENT 20

Referring to Figure 32, there is illustrated a dehumidification unit Zyy formed in

. accordance with a twentieth embodiment of the present invention. The dehumidification
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unit ZQ() 1s a result of the embodying of inventions as set forth in claim 8, claim 13, and
claim 17. The dehumidification unit Zig is a modification example of the dehumidification
unit Z;g according to the nineteenth embodiment.

More specifically, in the dehumidiﬁcatioﬁ unit Zye according to the nineteenth
embodiment, in order to cause the flow of the cooling air (Ab) to deviate, it is arranged
such that the second flow paths 4B, 4B, ... provided in the intermediate passage portion 2B
of the cooling element 2 have the same passage cross-sectional area and, in addition, the
passage direction of the second flow paths 4B, 4B, ... is inclined towards the other side
end 2d of the cooling element 2. Unlike the dehumidification unit Zje, in the
dehumidification unit Z,¢ of the present embodiment, the passage cross-sectional area of
the second flow paths 4B, 4B, ... of the intermediate passage portion 2B of the cooling
element 2 is made to become gradually greater from the one side end 2¢ towards the other
side end 2d of the cooling element 2, whereby the second flow paths 4B, 4B, ... have
different passage resistance values. In this way, the deviating of the flow of the cooling air
{(AD) is realized.

Since the passage cross-sectional area of the second flow paths 4B, 4B, ... of the
intermediate passage portion 2B in the cooling element 2 is varied, the integral forming of
the intermediate passage portion 2B with the upstream-side passage portion 2A and the
downstream-side passage portion 2C (for example, by punching) becomes impossible to
carry out. To cope with this, the intermediate passage portion 2B is preformed as a
separated member from the passage structure body 25 constituting the cooling element 2
and, thereafter, is attached to the passage structure body 25.

Also in the dehumidification unit Zyp of the present embodiment, the same

operation/working effects as obtained in the dehumidification units Z;s-Z;s of the fifteenth

to eighteenth embodiments are obtained.
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claim 16, and claim 17. The dehumidification unit Z,; has a construction formed by a
combination of the construction of the cooling element 2 of the dehumidification unit Z;s
of the fifteenth embodiment and the construction of the cooling element 2 of the
dehumidification unit Z;g of the nineteenth embodiment. Therefore, the dehumidification
unit Z,y has both the characteristics of the cooling element 2 of the dehumidification unit
Zys5 and the characteristics of the cooling element 2 of the dehumidification unit Zy.

More specifically, the cooling element 2 of the present embodiment is
constructed as follows. The plane shape of each of the intermediate and downstream-side
passage portions 2B and 2C is formed into a two-stage stepped shape. As a result of such
arrangement, the passage length of the second and third flow paths 4B, 4B, ... and 4C, 4C,
... becomes longer on the side nearer to the one side end 2¢ but shorter on the side nearer
to the other side end 2d in the cooling element 2. In addition, the passage direction of the
second and third flow paths 4B, 4B, ... and 4C, 4C, ... is made to slope 50 as to get
gradually closer to the other side end 2d with approach towards the passage downstream
side.

Because of the provision of the above-described cooling element 2 in the
dehumidification unit Zy), the cooling air (Ab) flowing through the second air ventilation
passages 4, 4, ... of the cooling element 2 undergoes: (i) forcible flow deviating actions
resulting from inclining the passage direction of the second flow paths 4B, 4B, ... and the
passage direction of the third flow paths 4C, 4C, ..., and (ii) flow deviating actions

resulting from varying the passage resistance of the second flow paths 4B, 4B, ... and the
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Since the remaining arrangements and operation/working effects other than the
above are the same as the fifteenth embodiment, their respective descriptions are omitted
here by using the corresponding explanations made in the fifteenth embodiment.
XXI1. EMBODIMENT 22

Referring finally to Figure 34, there is illustrated a dehumidification unit Zz;
formed in accordance with a twenty-second embodiment of the present invention. The
dehumidification unit Z;; is a result of the embodying of inventioﬁs as set forth in claim 8,
claim 9, claim 10, claim 14, and claim 17. The dehumidification unit Zj; has a
construction as a result of a combination of the construction of the cooling element 2 of the
dehumidification unit Z;s of the fifteenth embodiment and the construction of the cooling
element 2 of the dehumidification unit Zap according to the twentieth embodiment.
Therefore, the dehumidification unit Z,; has both the characteristics of the cooling element
2 of the dehumidification unit Z;5 and the characteristics of the cooling element 2 of the
dehumidification unit Zyq.

More specifically, the cooling element 2 of the present embodiment is
constructed as follows. The plane shape of each of the intermediate and downstream-side
passaée portions 2B and 2C is formed into a two-stage stepped shape. As a result of such

arrangement, the passage length of the second and third flow paths 4B, 4B, ... and 4C, 4C,
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dehu'm”l/%%%&ucgr} um%(%zl \the co i%% dalr (AbSJ flowing through the second air ventilation

passages 4, 4, ... of the cooling element 2 undergoes (i) flow deviating actions resulting
from varying the passage resistance of the second flow paths 4B, 4B, ... and the passage
resistance of the third flow paths 4C, 4C, ... by making differences in passage length
between the second flow paths 4B, 4B, ... and between the third flow paths 4C, 4C, ... and
(ii) flow deviating actions resulting from varying the passage resistance of the second flow
paths 4B, 4B, ... and the passage resistance of the third flow paths 4C, 4C, ... by making
differences in cross-sectional area between the second flow paths 4B, 4B, ... and between
the third flow paths 4C, 4C, ..., at two different regions, i.e., on the side of the
intermediate passage portion 2B and on the side of the downstream-side passage portion
2C. This further ensures the effect of expanding the effective heat-exchange region by the
flow deviating of the cooling air (Ab) towards the other side end 24 of the cooling element
2. On the whole, the dehumidification unit Z,, demonstrates its dehumidification
capability at higher levels.

Since the remaining arrangements and operation/working effects other than the
above are the same as the fifteenth embodiment, their respective descriptions are omitted
here by using the corresponding explanations made in the fifteenth embodiment.

INDUSTRIAL APPLICABILITY
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umidification unit comprlsmg alternate laminations of an adsorption

element (1)} which supports an adsorbent and in which a plurality of first air ventilation
passages (3, 3, ...) through which air (Aa) to be processed flows are formed planewise in
rows, and a cooling element (2) in which a plurality of second air ventilation passages (4, 4,
...) through which cooling air (Ab) flows are formed planewise in rows,

wherein:

said cooling element (2) is provided, at a planewise inner area thereof, with an
opening (24), thereby being shaped like a frame, and |

each of said second air ventilation passages (4, 4, ...) is divided by said opening
(24) into an entry opening (4a) and an exit opening (4b) situated respectively on one
passaéewisa side and on the other passagewise side thereof.

2. A dehumidification unit comprising alternate laminations of an adsorption
element (1) which supports an adsorbent and in which a plurality of first air ventilation
passages (3, 3, ...) through which air (Aa) to be processed flows are formed planewise in
rows, and a cooling element (2) in which a plurality of second air ventilation passages (4, 4,
...) through which cooling air (Ab) flows are formed planewise in rows,

wherein each of said second air ventilation passages (4, 4, ...) of said cooling
element (2) has an approximately rectangular cross-sectional shape.

3. The dehumidification unit of claim 1, wherein each of said second air
ventilation passages (4, 4, ...) of said cooling element (2) has an approximately rectangular

cross-sectional shape.
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ventilation passages (4, 4, ...) of said cooling element (2) has an approximately triangular
cross-sectional shape.

5. The dehumidification unit of any one of claims 1, 3, and 4, wherein air stream
regulating means (X), configured to inhibit the flow of said cooling air (Ab) from deviating
in the inside of said opening part (24), is disposed in said opening (24) of said cooling
element (2).

6. The dehumidification unit of any one of claims 1, 3, and 4 further comprising
flow rate regulating means (Y) disposed on the side of said entry openings (4a, 4a, ...) of
said second air ventilation passages (4, 4, .;.),

whereby the flow rate of said cooling air (Ab) entering the inside of said opening
(24) through each of said entry openings (4a, 4a, ...} is so regulated as to become higher
the nearer to the downstream side of said first air ventilation passages (3, 3, ...) of said
adsorption element (1).

7. The dehumidification unit of claim 6, wherein said flow rate regulating means
Y) is- formed by setting the passage length of said entry openings (4a, 4a, ...) of said
second air ventilation passages (4, 4, ...) to become shorter the nearer to the downstream
end of said first air ventilation passages (3, 3, ...).

8. A dehumidification unit comprising alternate laminations of an adsorption
element (1) which supports an adsorbent and in which a plurality of first air ventilation
passages (3, 3, ...) through which air (Aa) to be processed flows are formed planewise in
rows, and a cooling element (2) in which a plurality of second air ventilation passages (4, 4,
...) through which cooling air (Ab) flows are formed planewise in rows,

wherein:
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with said second air ventilation passages (4, 4, ...) such that said second air ventilation
passages (4, 4, ...) are each divided passagewise, and

the passage resistance of said second air ventilation passages (4, 4, ...) on the
downstream side of said openings (24A, 24B) is set such that the passage resistance of
second air ventilation passages nearer to an area (2¢) of said cooling element (2)
corresponding to the upstream side of said first air ventilation passages (3, 3, ...) of said
adsorption element (1) is greater than the passage resistance of second air ventilation
passaées nearer to an area (2d) of said cooling element (2) corresponding to the
downstream side of said first air ventilation passages (3, 3, ...) of said adsorption element
Q).

9. The dehumidification unit of claim 8, wherein the passage length of said
second air ventilation passages (4, 4, ...) on the downstream side of said openings (24A,
24B) is set such that the passage length of second air ventilation passages nearer to said
area (2¢) corresponding to the upstream side of said first air ventilation passages (3, 3, ...)
of said adsorption element (1) is greater than the passage length of second air ventilation
passages nearer to said area (2d) corresponding to the downstream side of said first air
ventilation passages (3, 3, ...) of said adsorption element (1).

10. The dehumidification unit of claim 9, wherein the passage length of said
second air ventilation passages (4, 4, ...) is set so as to become gradually shorter from the
side nearer to said area (2¢) corresponding to the upstream side of said first air ventilation
passages (3, 3, ...) of said adsorption element (1) towards the side nearer to said area (2d)
corresponding to the downstream side of said first air ventilation passages (3, 3, ...) of said

adsorption element (1).
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side nearer to said area (2c) corresponding to the upstream side of said first air ventilation
passages (3, 3, ...) of said adsorption elemgnt (1) towards the side nearer to said area (2d)
corresponding to the downstream side of said first air ventilation passages (3, 3, ...) of said
adsorption element (1).

12. The dehumidification unit of claim 9, wherein the passage length of said
second air ventilation passages (4, 4, ...) is set so as to become curvedly shorter from the
side nearer to the area (2¢) corresponding to the upstream side of said first air ventilation
passages (3, 3, ...) of said adsorption element (1) towards the side nearer to said area (2d)
corresponding.to the downstream side of said first air ventilation passages (3, 3, ...) of said
adsor;;tion element (1).

13. The dehumidification unit of claim 8, wherein the passage cross-sectional
area of said second air ventilation passages (4, 4, ...) on the downstream side of said
openings (24A, 24B) is set such that the passage cross-sectional area of second air
ventilation passages nearer to said area (2¢) corresponding to the upstream side of said first
air ventilation passages (3, 3, ...) of said adsorption element (1) is smaller than the passage
cross-sectional area of second air ventilation passages (4) nearer to said area (2d)
corresponding to the downstream side of said first air ventilation passages (3, 3, ...) of said
adsorption element (1).

14. The dehumidification unit of claim 9, wherein the passage cross-sectional
area of said second air ventilation passages (4, 4, ...) on the downstream side of said
openings (24A, 24B) is set such that the passage cross-sectional area of second air
ventilation passages nearer to said area (2¢) corresponding to the upstream side of said first

air ventilation passages (3, 3, ...) of said adsorption element (1) is smaller than the passage
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adsorption element (1).

15. A dehumidification unit comprising alternate laminations of an adsorption
element (1) which supports an adsorbent and in which a plurality of first air ventilation
passages (3, 3, ...) through which air (Aa) to be processed flows are formed planewise in
rows, and a cooling element (2) in which a plurality of second air ventilation passages (4, 4,
...) through which cooling air (Ab) flows are formed planewise in rows,

wherein:

said cooling element (2) is provided with openings (24A, 24B) which overlap
with said second air ventilation passages (4, 4, ...) such that said second air ventilation
passages (4, 4, ...) are each divided passagewise, and

the passage direction of said second air ventilation passages (4, 4, ...) on the
downstream side of said openings (24A, 24B) as viewed in plane view is inclined so as to
get closer 10 an area (2d) of said cooling element (2) corresponding to the downstream side
of said first air ventilation passages (3, 3, ...) of said adsorption element (1) with approach
towards the downstream side.

16. The dehumidification unit of any one of claims 8, 9, 13, and 14, wherein the
passage direction of said second air ventilation passages (4, 4, ...) on the downstream side
of said openings (24A, 24B) as viewed in plane view is inclined so as to get closer to said
area (2d) of said cooling element (2) corresponding to the downstream side of said first air
ventilation passages (3, 3, ...) of said adsorption element (1) with approach towards the
downstream side.

17. The dehumidification unit of any one of claims 8, 9, 13, 14, and 15, wherein

a plurality of sets of said openings (24A, 24B) and said second air ventilation passages (4,
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