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DEHUM DI FYI NG SYSTEM BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention rel ates
to a dehum difying system and particularly relates 5
to a dehum difying systemthat is used in a cI ean room
whi ch manuf act ur eSDEﬁgJNﬁbI‘FYINﬁ SGYS"ﬁE

industrial facility requifing an envitonmen Wlth|OW
hum dity and the like. Description of the Related Art
In an industri al i d cility, a
| ar ge anount of é\@é@iégﬁf) O?ﬁEMm dity of
it is adjusted by a cooling coil or the like, and
thereafter, the 10 external air is supplied to an

ent chanber. Therefore, there is the
r obl .
gf th:ﬁ% oé)r@?ént ?mjeﬁ 19§rél?l%9tdség§%ﬁﬁl\% n%rr]biygﬁqeﬂf?gfld E?ﬂgigularly relates

talardeﬂ'lumm:ilf)hyg symhnahatas ssadne R desmsonm Whigh ma',rrmfa;dmaes lithium ion
ndustri al and the clean room
R angBel s B ey BP P YR Kok i egnd the ke

to decrease | atent heat | oad of external air. 15 A
dry hum difi er has a hum difying rotor holding a

e#i8e /dlich as zeolite and silica gel,
and by ral t e ity 1£§@hﬂb£1¥t'd}%t 1
menbe Ina%1ﬁa+s{ﬁg?lnf§§gﬂ“£ﬁd;%éle tr%&% clatvglv gas age xternal air
is tigkehnyin giumidity ofi itfik ad;upﬂdsbagaecwﬂlng egﬂ o€ thet lukﬂg aaq‘l thereafter the

The a]eiﬁﬁ’lrﬁysb‘%{'l‘? éﬁq}gﬁ’ggﬁd{mﬂ%hg%@gﬁtnmgg%%% N ro or 6 problem

tﬁﬁﬁa 1aSgSreR@lid Oried on d Kuat siakroPp tiedootifig kbt lin the season with high
(air-conditioned 20 chanber). On the other

Pxderennivmifity such as 8 spames seasahre ARLH A lpﬁuﬁtlﬂ@ fgcﬂlty and the

S 0 MBS 048 gt o e
latenbheat headdefhaxtdroaliaj. ng rrerrber to restore

dehum di § erfor Ther '
denurm A g BEY b TR e BTt Ang i Sg member such as
FliedndAndd gl ar@llb}}-mt:ﬁu@lha hhhmdlﬁeﬂfbtﬂ@ ﬁ&?hmhiusldbrmgeﬁember is

a 25 dehum di fyi nhg system &Ti c g&l g art q% air
$1Wm4$eIY|P@§§Gééw§Bl% pag ft”h HRYRATS9Ep; o gegenerating air.
T pr;p W &F %rcpéhﬂﬁmth?ieﬁmﬁ Héﬁl'%‘ﬁﬁsgéd‘ thABhSHS B@Kﬁmlﬂﬁﬁ)ﬁigﬁﬁember of
cost ‘required dehim d cation can be reduced by
lperdﬁbwmdn@lmﬂem and |scappled t9ya lowt dew-paint ghamber (pieconditioned

AP, R ST pd Ao oA M A5

dehum1d1fymg member by being passed through the dehumidifying member of the

dehumidifying rotor to allow the dehumidifying member to restore dehumidifying
performance. Thereby, a continuous dehumidifying operation can be performed.
Japanese Patent Application Laid-Open No. 2000-70657 discloses a
dehumidifying system which supplies a part of air in the low dew-point chamber to the
dehumidifying rotor. According to the dehumidifying system, running cost required for
dehurnidification can be reduced by performing dehumidification by utilizing air in the

low dew-point chamber.
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el ectric heater, and therefore, has the di sadvant age

of an energy consunption anount being | arge and

runni ng cost becom ng high. 5 SUMVARY OF THE | NVENTI ON

Enbodi nents of the present invention are nade in view

of the above circunstances, and an object of

enbodi nents of the present invention is to provide a

dehunm Howyvergthsyabbeendedtribed hemidifidbg syssémawhisgegengrating air by an

ner, savi ng, ,According to,th ese I pvention .
?qﬁ%Pg)ﬁegtebr%%% []pgae%ged l\ﬁ% med‘rhfsfl‘_fvr?g‘{% Sqlearﬂ f.:nei%y .cgnSumptlon amount
RPdrSd MM ndnHRtest Blicbintig Rigkil ng a dehum di fying zone
whicth Ts provided at a flow passage of supply air
supplied to a | ow dew poi nt chanber and dehum difies

the supply air w %Dggq@a@ﬁﬁgimg]m and a

regenerating zone 'OWs fegenerating air  to
pass tEmbodimentse ofethenipeistyti igvemtinhenret madggiémerieweof the above

ABET R e L Boat o bepbatisAls af HRORURAL ShvehlioR is to provide o

ARG RYstainrwhich iflcadpableiofgchibeing egemngrsatingg ai r,

wherein a diversion line is provjded whi Ecgedal Idohv\s 'tdhte' N

suppl yAgsording tgjthe presgpiginvppiion, thare i Rrqvided a dehumicilying system,

Qcﬁﬂﬁﬁgiﬂé'fyi ng nmenber, and which allows air passing

through”the 20 dehunidifying nenber to flowinto the

r egenea atehnyidifine havingegyelebpaidifigngi sone swhichbvisgpgpvided at a flow

and wherein. t he cond .S i t [ j

PiRseY S BB ARG 05 1o Pl B Efor 18 R & he supply

e i déntinndifsingtRembangidi siegeneratimiehone whith allowavégeperating air

a dehum di fyi ng zone which i roovi ded at flow . ...

&E@,sagtbr%%stbsmﬂfw%&%g%m@ﬁﬁs gesisriadle dePipidifying member,
nber and dehum difies the supply 25 air with a

ehum di fyi ng menber and a regenerating zone which . .
al | owsa cengdanaeraef ;heatinumpopieaiiediay adiyy pesiage of the regenerating air,

dehum. di fyin to regenerate the dehum difying
ﬁ%%eea‘n’ngt %Ef%gg%gﬁlgéﬁlg’l ng part of a heat pipe provided
at a flvherchaasigesioh linkes pegadet athichgallews theamgiply air to divert and

brethrbahy the G eamenier a6 s G afichEsfl, frough the
adlimi#§metheabahotiiay ffbu @péndrathgmiibas regeneravihg alr is provided,

allows air passing through the dehum difying nmenber
aed whewin esonfdenseriganeyided pighs gheraen Hegenerating air

is pr O)ﬂxg ﬁgesent invention also provides a dehumidifying system comprising:

a dehumidifier having a dehumidifying zone which is provided at a flow
passage of supply air supplied to a Jow dew-point chamber and dehumidifies the supply
air with a dehumidifying member and a regenerating zone which allows regenerating air
to pass through the dehumidifying member to regenerate the dehumidifying member,
and

a condensing part of a heat pipe provided at a flow passage of the regenerating
air, and heating the regenerating air,

wherein a diversion line is provided which allows the supply air to divert and
pass through the dehumidifying member, and which allows air passing through the
dehumidifying member to flow into the regenerating zone as regenerating air is provided,

and wherein the condensing part is provided at the diversion line.
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and wherein the condensing part is provided at the

diversion line. 2 In order to achieve the

above-descri bed object, a first enbodi nent of the

invention is a dehum difying system conprising: a

dehum difier having a dehum difying zone which is

provided at a fl ow passage of supply air supplied to a

| ow deavender nd achmvbemeaahﬂwd&hwrihéﬂf olgsctt he fisst pgrhlyodiiment of the
Wth a dehum(g é‘ﬂ&? nmenber _and a 5 _.r.egener t}iln]ﬂ. zone .
iRkS0Ra TP o UPEnGYSFR | SBRLNNEn, b RNRHer having a
déﬁbmmlfshﬁg/ gk wﬁﬁ;ﬁhe brmdédeﬂemﬁmt;ﬁséalge o‘ﬂ@ﬁ}btﬂy qurf s;tlbﬁﬁed to a low

a condenSer of heat provi ded a

de%wph@l@a@@r and dn@m@g@@hawm]y éil‘rWIﬂbﬁd]eh‘éatqlW@“& member and a
t ha. f. t

FRREPRYR 1R, 9y, S5501 L08Ry oy HMAIRB ki v

menbg tohesgeaeratep thepdelitineid Hy mgemenber; oandaa emnvlmtshr ofiea heat pump

ca in ich the enerat ng ai h

ST RG B P Edu e b IFRSRRLPiE AT aruing PEEpgoting sir

si gni fA&eRdihy t8nhanGed emdodinieHt iMtheCidstnticl)) the regenerating air is

reduced. In a second enbodi nent of the invention

heated by Hejng dh@ theat pysp. okbeafarents eampargeé Wity e pass,in which the
ggﬁx Ellémaﬂ' {oy 'h@QteﬂEﬂ)beruiFZ AekRctt hBfef Obirgy altflciech®y can be

fying zone and regenerating zone are
sigrti Beanllyeinhamapdeahd ineingfasseandwoedaiedg to the 15

second_enbodi f t he.invention, the.d dj
e er MR B POTCT! GNP LpeATUR & R hist ciSodiment of
tHe imvenéibhy ihegdshanedifdng eganedrak aild bytthe rmegemlr i dtglumldlfymg
Zone, and a conti nuous ope at i Ory can
(0]

790 Hindthe pisgencraling 8ene AL AHIIBATE ﬁwé{egorﬁﬁ P% %wef(ﬂng to the
sebdmi eﬁ{boﬁhﬁerﬁeGPQﬂe 1ﬂ§<9ﬁﬁ>h Qhe tdbﬁuﬁn’i‘dﬁgﬂﬁ% %emﬁé‘r Whlch performs
evapor at or of unp is provide the f
@g@a@ﬁcatm mfth(: Idghlgu gadane 1amgep¢f@te§1upghq r@e;aer,agng zone, and
coal.ed b eva %r egiromg@mal y, according to the

%OI‘P&“% %oaer%()r?tca e invention, the supply air can

be codhed tlandl etﬂbedfrﬁ@ﬁrrmmbl ingentiinr accardihg tbehe datstoyr the second

causi heat exchan e to be ormed bet wee

SRR Tag TSRO e PRRIE S o FUmENS P SHat Ay the flow passage
¢TqRé hﬁ}ﬂ)l?falrt ﬁﬁi &éRBbYyair iskibolddebyethdROEFror.aNMamely, according to
heat i ng he regenerating air by the condenser can

the thied ¢mb¢djmeat of the invantion; the suyplzsmtm hecsoolqeh and the regenerating
an%[ Ry hea?&?f)g}é?l?sﬁriéaﬁéag %ﬁ%f}bar‘ﬁgﬁ é{? Be é)guce &d ﬁ&%&?our Lﬁ)ply air and

runnin

thmreghmﬁmnmgoi]rt hactordimgly, covoling mfdthngsupplyamy mn¢hekvaporator and
the first to the. third enbodinents o V.

Hga o LTS (PRSHeTEr RS BB S GPLIARE” FO0S BEROEGA g geme time by

the heat pump. Thereby, energy efficiency can be further enhanced, and running cost
can be further reduced.

In a fourth embodiment of the invention according to any one of the first to the
third embodiments of the invention, a plurality of the condensers are provided at a flow
passage of the regenerating air. Therefore, according to the fourth embodiment of the
invention, heat exchange by the condenser can be performed more effectively, and
running cost can be further reduced.

In a fifth embodiment of the invention according to any one of the first to the

fourth embodiments of the invention, an electric heater is provided at the flow passage
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passage of the regenerating air. Therefore, according
to the fourth enbodi nent of the 30 invention, heat
exchange by the condenser can be perfornmed nore
effectively, and running cost can be further reduced.
In a fifth enbodi nent of the invention according to
any one of the first to the fourth enbodi nents of the

dfﬂM@ngleﬁératl aﬁ‘l e@ﬁcbdn@h@ﬁtsﬂlcel leapinguf dedegtneraimgfalbw performed
passage

hyehffthﬁbe &}ec?% %gf g{er%lt gaplalr ih g%%gérgrﬂé ogq % a% l{]&hﬁeated to a

r%rﬁg&rahﬁe hﬁf'ﬂt rfmdnddef fh@&&geﬁiémngtd@ﬁe can be enhanced. Since
generating air can be heated to a

the kpet purup and abeclseiricoian e Sped Wecqralgéﬁté%t‘hﬁ fFroRsure control
‘P@gt gq,vogel,bgg n?e§g0n3§}e'ﬁg ctaﬁebge%rf ks e?}g thBecRL@R! MHebter while

used In co i nat i on, rature
@Rfdy-sdvirlg i\A/iat:hwﬁabeﬁtmlImatpmppna veness can be

performed b I ec heat er whi I
is ac hIF‘eav%‘&ﬁb é\?{. ﬁﬁﬁﬁve(} jpn_Acepit t“ﬁe e n%%oﬁea {@1@ first to the
i?ﬁ]? ein%&ﬂ‘ién@sﬁoﬂ% %@nﬂ%t@dl&%&lm&lmhich allbivs she supptshair to divert

fth enbodi ments of the mventbonépﬁ dj versi.on |li.ne throush the
audi phssaltirough tthe dehppidifing memasty i alpHs s passmg throug

lo erati@gGoft hOY&geAérating air is provided,
%eglgg}q%gwbﬁ %g%‘l%ﬂ %1'11([}9 ?1 E%%f §/a| ng rcr,enbei:t%t o fl o%v
arit thetdoadersge feprvided at dhe diversieyéiner alThergfosg.racearding to the sixth

grp%lg‘eeghoﬁ 'i%g gn‘geﬁﬁgpg@%ﬁ%%leprggaééregaqpﬂb\gﬁl%t ﬁtthé Hﬁ/ehsmn line is heated

HofBétser fanEl hl@eréi%y@ Mldronal effRvence wp)lebabnhamcadl r
owi ng in the diversjon IIE&SIS heat

Conden prdep Q| aghgyeths @ e ﬁrdpedesliajegﬁ gn%yeli@ ena%odiment of the
&E/Eﬁ%eﬁ déﬁuﬁﬁ&'l%nggyﬁ&ﬂ'c%ﬁﬁ)ﬁs aka@mndﬁﬁerrhd@mg a dehumidifying

a sevent h” enbodi nent "of 15 i nventi on If a )
ﬂﬂ’fwwhﬂhhfw prgvislpd tag ﬂowwassamef &‘lrti?élh @if tpplied th 4, joyy dew-point

um di one; whi r ded 4
ST Lot L PO e Rl Y menoer and «
fi&@fin @ 4dneé QUhioh CﬂllfothSretgbmeramm)lay &i passi throwgh the dehmmdlfylng

i s SR o ST S PRt v o

ﬁg&gﬂ@d‘j&t pas@ﬁg@@ff thk PedeRBRAR @Ireaﬁ&l@eadﬁﬁ e tigbndrang air.

a condensing part of a heat pipe 20

IAICOMdd@:Itoathe ae\fﬂn@v\mpihg@mj@t of theﬁgv«?rg@@ng}earpgq{&r%{}qg air is heated by
gglgg Eh ﬁ,g v?hlcfggger%cﬁ%nﬂg ?Jwet cé&cﬁﬂdjfh@&f&% fuing cost can be

Ui e ntion regenerating
@ﬂghlﬂcﬁﬂﬂ?@é(ﬁdecby usi ng the heat pipe which does not
require power coS and t ref or

., runni :
signi f i am £18hth g&fae@alen} f IRy iR ag%ggz%[é(n{ﬁé (s)cfgx%pgganbodlment
b PYRNLL RS G Qi Hériion et Wiicls alewt theesupplli siend divert and pass through

the dehumidifying member, and allows air passing through the dehumidifying member
to flow into the regenerating zone as regenerating air is provided, and the condensing
part is provided at the diversion line. Therefore, according to the eighth embodiment
of the invention, low-temperature air passing in the diversion line is heated in the
condensing part of the heat pipe, and therefore, thermal efficiency can be enhanced.

In a ninth embodiment of the invention according to the seventh or the eighth
embodiment of the invention, an evaporating part of the heat pipe is provided at the flow

passage of the regenerating air after passing through the regenerating zone. Therefore,
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25 of the invention, a diversion line which allows the
supply air to divert and pass through the

dehum di fyi ng nenber, and allows air passing through

the dehum difying nmenber to flowinto the

regenerating zone as regenerating air is provided, and

the condensing part is provided at the diversion
dctirdinglfoethe frihtd, enfiscidmehtngf the ihventiehghvakte drebpdf thendegenerating air
of. the invention, lowtenperature air passing,in éhe .
vehigh passeh thropgh the TRERNCEINE FONFe!S ZeP0Y i%/E b aitilizgd for heating
thd GeglaRtatioPSEr. aﬂgcdrﬁﬁ%%f, Qhérmdl NGFiBRhcE ichh HeCifthef #hanced, and
be ehhanced. In a ninth enbodi nent of the invention

THowOg @Pstran bestamifieandutredusedt he ei ghth  enbodi ment  of

the i nyenti.on, i f . i pe: i .

pr ovi dXGOKing re Yo SARRIAMNERRD sBlah 0 158 prlchEishEntion, the

rafdreratingsst o beheatghby beng dgelnat ptunp@r2lnkeat pipe, and therefore, as
Therefore 4 according to the ninth. e dj pent. of the .

SompeFRG With thaspee Waske B TEsRRCrAlge s &F%Eef‘ap? Uiy an electric

HRa8s Sheld) FHORNEP Barl BOQBRITREANerRARCed. | S Fecovered and

can be utilized Tor heating the regenerating air.
Accordingly, thernal efficiency can be further

enhanced, and pRYBRINIGEIPTION ORI HR AWIRES ¥

reduced. 5 Accordrng to the denum artyrng system

rel at ifig. tloig he sohematid blockediagram shweving egeficst agmbggdiment of a
i r can .be heated by. usi t he heat punp or the heat

fshprmidityipg sy perartingdo U RSt INGIER™ he case wher e

the regggner gti RYsétematic Apatad Bowisgnd e¢doidaembodiment of the
el ectric heater, energy efficiency can be

dehymidifying sysjera gpeaidiag 10 B ESEHESCIRPIITON OF THE

DRAW 0;dFi, Oschbrd %??% g 0 affr@Bmbodiment of th
show ng 'a%f i Igt Scé“l“ ggfangﬁ‘?lpo h&dghﬁ?lnhéi#yi rgg sys? eurnnerl of Hie
dehumidifying systerh@cqordsgrto thewresdnt omvenfidg. 2 is a

schemst.i ¢ ,di agr am show a.second, enbodi ngnt., 0

GenumidEr 1 Rt <y ST RAS ROk G 70 PRETHr scpnrintmb8fment of the

ddh\iﬁ:ﬁﬂig)ﬂﬂg sydt€n adcdrling t6 eeprient ibleatisn;di agr am show ng

a third enbodi nent of the 15 dehu Ede&ﬁ' ?t? sf\l/stem i which

accor dilgSti6 & Aehematiseblock shiagremopt a glefumidifyang system in which a
1Gi; | ! th enbodi nent of

L B e e e present

i nventFign$ W g. séheimatia blohlendisgrembishewingi aghifil gnbediment of the

SR b R S iglo M ety RRAGESE [ o6 SPaeC
schenerigc 7bisoaksdhicagrianblstiowlisgam Ehdwihg earbsddh nanbodifnent of the

he , . .
&ehumidifying system according to the present invention;

L

Fig. 8 is a schematic block diagram of a dehumidifying system in which a
condenser is disposed at a different position from Fig. 7; and
Fig. 9 is a schematic block diagram of a dehumidifying system in which a

condenser is disposed at a different position from Fig. 7.
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dehum di fyi ng system according to the present
invention; Fig. 7 is a schematic bl ock di agram show ng
a sixth enbodi nent of the dehum difying system
according to the present invention; Fig. 8 is a
schematic bl ock di agram of a dehum difying systemin
which a 25 condenser is disposed at a different

posi ti DETARBD-DE REEEHE

3 OB ek
ggﬁggﬁénéfr];fegrea S—:glg%lg%f zgtlt ng ztycfl rgéh{m% 8%% ?rp o%c?rrd"}ﬁ to the present
1|r:1'v9nt10?1 wall %Iﬁhb‘l%@d RERGRIRF W ferdide OREEERIIIRD drawings. Fig. 1

preferred enbodi nent of a dehu

d
syess@wm@cdﬂmlﬁglagmm lsBoysings® Airst %MW%O d:egweldqfwng systemn
§¢fﬁgﬁﬂhg%h%eﬁﬁ555ﬁ1Wﬂth reference to the attached

Schemati c bl ock di agram show ng
a firshs emnillmrﬁn‘g lofa dehdehidifyidg fsystam g}/husearﬂe@deymg rotor 12,

accqr di the nt .inventi g

§1 ﬁfli}gﬁgt%??t mti%aﬁt%?r%fieaﬂéﬁlul?ﬁ%os yi nquﬁ{r gp gris 16 as 2
ée%ter whd ctrmn dbvizt bl iaBG ot not Bhowhat ke alehamidifying rotor 12
&;edeterm ned speed with an aX|s 16, as, a center by a

iy p dghwpidifvin smembeas | hsurras slgEes psherolith
dehum %hfaﬁ'an&" Hoth Ofde %&fa%@loq §h@d§ﬁﬁﬂmfﬁh§¥bﬁg 10808Rided into three

14 such as silica gel and zeolit area of both
aede by Wakinge o qfartithmine plﬁne:sdmtysh@gms @né rthqzleh@nmhmlteawmber 14

hfg{sgssh-gwﬁ o eﬁﬁgbé‘gﬁﬁfﬁ 4 ﬁg%egp?r_ie n%lhhﬂ%'z‘ﬁ% ﬁ’l&@et S%as are called a

bEHemalTyinBesae ) haegdictathg 7ons Bopidncpurgtieons ﬁ‘aﬁ tsequence of passage
the three areas are called a dehunmdifying zone A a
pbgesehumidifyindmemBentd a purge zone Cin sequence of

passag %ﬂ? a'ithﬁ‘n% {%Hffb%lo‘hﬁirfﬁgtor@m%as%es &P tHRUAPpYy airy 18 and 18

l'ines espon | oW passages of the suppl
aterdont8cted tb ﬂe dehnmd:&nn@@@%lAth the delsndhiying W‘H’g 2. The supply

5240 LSl R T B v o

geRTPoMtCetafbetinbh sta)mvnnddtemppplm aic haa‘dér at naotefs hdmommumcates
and the supply air | e t S onmuni ¢a

18
WI@Ihe)@ﬁlfn@} a4~ Jdihe supﬁgreggplbq?fi, lgi gt the t«irgalcfurt §ide 1s prov1ded with

C}ﬁ{fgédllsa% iR, 'aﬁldpﬁlﬁdétd@l%d%ﬁrrg 21@ 1ﬁ0tﬁl=:|16@' &8i4psin Chamber is
i ndoor circulating air in the lo

dwlwdltntbebheﬂnb@p dogling gpids 28 @nd &0p e (FNBIBAT, tahfé‘“c?@o]% Iﬂ'ﬁ‘/lded at the
gﬁ%?b? >912r0hnaen PS ap t %ﬁ@halr §1df aQn(?rJy lapivid. 'quﬁi ZQt Her@ctcmal air is

lne e external” air |
tikicH i11Q th&sufpn aﬁzmet Teaestppinair. aThe pupply alr taken mto the supply air
line 18 is cooled by the cooling coils 20 and 20. Thereafter, the supply air passes
through the dehumidifying zone A of the dehumidifying rotor 12, is dehumidified by the

dehumidifying member 14 of the dehumidifying zone A, and the dehumidified dry air is

supplied into the low dew-point chamber. Thereby, the low dew-point chamber can be
kept in the low dew-point environment.

A diversion line 24 diverging from the above described supply air line 18 is
commected to the purge zone C of the dehumidifying rotor 12.  Accordingly, air at low
temperature flowing through the supply air line 18 is supplied into the purge zone C of
the dehumidifying rotor 12 via the diversion line 24, and therefore, the dehumidifying

member 14 in the purge zone C can be cooled.  As a result, the dehumidifying member
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taken into the supply air line 18 as supply air. The

supply air taken into the supply air |line 18 is

cool ed by the cooling coils 20 and 20. Thereafter, the

supply air passes 25 through the dehum difying zone A

of the dehum difying rotor 12, is dehumdified by the
dehum di fyi ng nenber 14 of the dehum di fying zone A,

Bndwhhh dehem’:ctjilﬁithel rgynezating gones B pindedsésnito terhperhtuwe, can be

SRR bR e S B SRR A TR HRE purge sone
di 'p‘dﬁs%§ 'tlﬁ‘BuéH e d%ﬂuﬂidiﬁﬁﬂ%ﬂ&efzﬂ @Mk @chakndigyidg 36tk D2 0and therefore,

air Line 18 is connected to the purge zone

@hggnglﬁ:enaéffmwm|tlr@demmilfng Zppe Hranhgisphanged. at
low  tyg ﬁFﬁhHé §inks ?%r&g%&ﬂﬁ Wthtehf%ﬁ#&@a%esaéfr thk irB&nerating air)

18 is s nto urge” zone

Iﬁe&nﬂﬁ@laﬂewomgemeﬂ trthg Zegﬂnaratlhg zdnw Brofitbedehivmeidifgingeaatpr 12, The

t herefore,. the de menber, 14 ..i n_th

BT bapesg Lt gebeesilh fReR Y opditf Yiliion from the

ﬂ@m r directich ofhitkd) dupphieatiedvhioht flows eﬂﬁ'ﬁﬁglﬁtthagame described
rises in tenperature, can_be_ sufficiently

dsbomadifyims GoBE Y 08 NG BHER, TG g THE HBEFCATY Sids if dhe rrgonerating
e 28 %&lﬁnﬁlﬁeﬁgse %1%93&@ Sbb Qughibkl §)Lﬁi§@ yEh&lid YAl the air passing

zone fying rotor 12, and therefore,
tdiedruyn the fpjargegzcaf{ef(ii d¢$ takey it théecgtobmatingiling) 2fgas e egenerating air.

Syl 50 5 TR LS BE R GECRRY Bt w e

ﬁ@er@d&‘ﬁ:@ﬁﬁ@@ﬁ@d th@ ubblﬁeahﬁlﬁl@,em@d thegregematﬂlg)ﬁlrtdfethe regenerating
dehum di f%ll ng rotor 12. The ‘gng;ya%l air i

lresdets heglodry thegondenses 3 ﬁﬁ?g?ﬂagﬂg air is supplied
@ f&CFég@Herfaflﬁ%;zB?@ Bféfomengelgin'ilﬁﬁ&ir%nrc%r tlbe aBd B} Yassage of the

air wnich ft hrough the above describ

ebnariting wngm'zs@ne adserbed fity éh%hvlgéllmn@mbﬁhédr of the regenerating
upst 0] e .
oglﬁl%rl] aSPé % fl"ﬁlepe-%g ﬁ%ocgezl{l tl(!h %Qﬂa lftf(qJ ?f gl@z%ehumédlfymg member
Bhdart be restbreﬁ,amd ttgarefbi'ur eelghh mbeiehumghfym@me@xbes ldgheeses through

‘;&ggi(%hlélgeﬁg i égglgﬂ? ) glla{n{](gﬂﬁ% %thtp E‘S\?Iglée(n errﬁ[?gkﬁcq&t%z désorbed and
jbed later is provided at the regenerating Iine

26 at the upstream side, and the regenerating air
the redbmassiog dyough the “debumidifiang Bembgr dfén %ﬁaéﬂ?&tmg zone B is

S URRir€rculation line
fen0 T 0 oken kit BAGEUCAPal Side, PAF ol Rrculation ln
2®isodonhicted ndltheyreparsaye lofe 26 and pdieeos! of ihngmacmrculatmn line 28 is
m)lsturea sorbed in th nenber. 0

DUEHER oo i TR Bng oTero ohy Becle TREFER Siggf the' Bhdenser 34.
ﬂ@éﬁtﬂ!m‘éiyf Yl puit @bitlel referfekatinpeaif ahuéru{:bbﬁargammﬁb@ad ahd returned to
can be restored and therefore, when_ the dehlf Sl g 9
tbgrfggepnelemn,gdggfe@ Vierthagh circulation line 28 and circulated and utifized as the
regenerating air. By circulating and utilizing the regenerating air like this, the cost
required for heating the regenerating air can be reduced.

Next, the heat pump 30 which is the characteristic part of the present invention

will be described. The heat pump 30 is mainly constructed by a condenser 34, an
evaporator 36, an expansion valve 38 and a compressor 40, and these components are

connected by a circulation line 32 of a heat medium.
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t he dehum di fying zone A again, noisture of the supply

air is sufficiently desorbed and 20 renoved. Air

passi ng through the dehum di fying nmenber 14 in the
regenerating zone Bis discharged via the

regenerating line 26 at the downstream side. An air
circulation line 28 is connected to the regenerating

l'i ne 28, habdndlitmpsuehdasotarbbe chbndeiandudtladrha:m;el thlera?®orocarbons

i.s ,connected to the regeperating I|ne
dpsstatesai sihg ecipfulatiny R gehse tflh eaésmg lnglp jcircylates in the

(ﬁﬁiﬁaﬁ%il 1irfags o é&ﬁﬁ‘ﬁée@tﬁeﬁtgwﬁh rexfe?neﬂ’ Qirir3Ré ﬂkg ¢l tHeSeva orator 36 first,

diverted, and returned to e regenerating line 2
andaaIIShé)sdimat drome theaexternal |aﬁe0rz®eda@ A eYAPRTates- apbsequently, the
I t | H Iélp ?g&g@)ﬁ%?%?ﬁcﬁg'séhgmaﬂ ﬁ'{Pe?%(w%'lE ‘EIEL%rb@ %o W compressor

4(e Gl rc@dm‘resrsedh éatthe gomnpeessargdh end funtger aises ¢a melhperature The heat
re uce Next , é’he heat

. whi,ch js th
B PP (TORere P By rdited R B epffnscg g enphanges heat
ﬁaech@l RSfddRad34 Theh heabyRiedRindOail AoWBA 1Y tHeOrEERdigiRdline 26, then
é a condenser 34, an “evaporator 36, an expansi on
g

ages 188! wriic acacoristiag sirandoongenses. heBie heatrpisdiim &highecondenses
?&%ﬁ%‘i@ th Pé{'nnﬁesr%t'ghec éi ged bgeth§%ég£ns?o(§p€?t/e RdiblBBmes lower in

eat medi U i OXi ternative
teiﬂperaoirb umdos aetoomed todhe cudtpmasr B6. t Wibercin thel avaporator 36, the heat

heat medi_u tes,in ¢ h : .
‘E‘F‘a~l 140 gft Flinﬁgrag.ge eg{gﬁ gwﬁte X’ﬂ&\,\f’%ﬁm@!( oL e llke again, and
@Ercbhe elvhﬂt@at'eﬁ t iTRe eheapafiedion Bfusf tikGilates dn dthabsnfmibmon line 32,
heat fromthe external air or the |ike and eva or:é}&?l
wiesby,ieasneipting pir 15 cRBdRUaYsty herathindhe coagrass ¢ heat pump

£d Eelﬁﬁl'l th {h%ﬁﬁglr & gf efict.S Weh\éﬁfb%ﬂ diGxiHE & ﬁs%ﬁ’&%@ﬁéﬁéat medium, for

npressed I n" the conpressor 40 and further
fmasEpsle |G\OP éwqdm: abtained byndividéag a hpasitigiandtdegling perfernange by power

) enﬁer i %l{oult ﬁﬁggﬁé o %‘}e{%gt Snd hlgﬂ-& qﬂ%ﬁQﬁﬁéS &*much energy saving

émeﬁﬁmbllewc&ieﬁtef' (OBPRY) tdh Bdlﬁbtﬁlﬁgdiner ating line 26,
then releases _heat to the regeneratin

condenble dehHmigibang niiamn Whi cansiriad gsesJef@‘n%Fﬂd above uses the
SRR 1 TR TRET taY o;ﬁuﬂps I3§X9@Wﬁiceqllemné @Sux%ép@mﬁl@%generatmg air.

val ve 38, becones erature and
Tleetrqfone ahs tconmh@devvndptheaqam ingghic h@wregﬁnqr#@lge&lapﬁd@teérby using the

?:ﬁme %tF]lC tﬁ% ?tgte % {4 1|n 1 go#v@n?hngl QyicE n&%; oge W%?e%ﬁ and runnin g

airr-or ke agal )
@sapar bd educethe heat nedi umthus Ci rcul ates in the

circulation_ |ine 32, ereb erating air
cont | rgoliSI poE desinen HEeBEMIGREL: e Pk et provided at the
PHRidiTyiAg rbfor NG4hd th etﬁeﬁiﬁingethfddghetﬁé)j’)urgéh;ﬁfheo@ﬁbﬁﬂhzed as the
di oxide" is used as the heat nmedjum for
regenerating air, but the present invention is not limited to such a construction, and
external air, and an indoor circulating air in the low-dew point chamber may be utilized
as the regenerating air. The dehumidifying rotor 12 may be constructed only by the
dehumidifying zone A and the reclamation zone B.

Next, a second embodiment of the humidifying system will be described. Ina
humidifying system of the second embodiment shown in Fig. 2, the supply air line 18 at
an upstream side (left side in Fig. 2) is provided with evaporators 36 and 36 of the heat

pump 30. Accordingly, when the heat medium is circulated in the circulation line 32
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exanpl e, COP (val ue obtained by dividing a heating and
cool i ng performance by power consunption) of about

three is obtained, and about three tines as nuch

energy saving effect as an electric heater (COP=1)

can be obtained. The dehum difying system 10

constructed as descri bed above uses the 20 condenser

BAd@¥ing e RedbupipRo, #e ragertdﬂzﬂlﬂmt bﬁ@xesegﬂnefatmg linee6 is heated by
regeneratin [

.. Th
(b8 JB0Ya SomBeA £4riden st SOV SHEPLY fF 08 HrompBl gl TSR cooled by
thBevadrsotd 36 afl$86 & Nﬁﬁlel)n b&%ﬁuﬁﬁgﬂ%&ipﬁﬁaﬁlr dEHeCspply air line 18

ener gy-savi ng can be achi’éved, and runnin cost can
4nd thedwgenrating aihef Abovescaerating hiag 26 fosex Apgsdheat yith each other,

éo%?mg %{ gﬁe %1%5}?% Gir thdpﬁe%’lhg e t?\%} régﬁﬁﬁraﬁﬁ%gpur gfff)ﬁfh&ﬂat the same

alrr pass zone
timeUtahd | thegtf@s, thieat exﬂgmgerrata of therentiwtsyslhm p@a@s@}t‘slgmﬁcaﬂtly
invention is not limted to such a construction, and

$9%al air, and an indoor circul ati ng air in t he

| ow- depy ﬂh@'dbbv& Rasived BMbdaanetit] bi@ @daporstofs®6 and 36 are provided,
regenerating air. The dehum dlfyl ng rotor 12 may be

bwike ryBbePIHYRROBLOTS e may s pRedPr tPresPTINE A and t he
recl anﬁ&%}?? tﬁﬁ@%mﬁbodﬁgeﬂb{fﬁhgecgﬁgﬁpﬂu xﬁn%ml 8 explained. A

t he hum yl ng system w cribed.
cﬁnhunﬂdlffymggysiymtcrfrth@ﬂutdmbcﬁhmndt shiobodn rF@glt3 @lfﬁfwenlnl the respect that

18
1 i dter PR proBte al PR Gam i IHESE TP, Bodfyp side cign
ﬁ&é’ lﬁﬁ?ng 3) he doagfareddwith 82 deﬂﬁmﬁﬂ{iyﬂﬂgl wstenhehowhein Fig. 2. The
heat nediumis circulated in the Clré é%t:hgn li,ne 3
e

@eﬁwdhqamrn@ ih@lasedal phapdoynstrepa §i t§9Rgenser 236“r in a flow
P@cﬂ%ﬁ%@ﬁﬁ% gér%-ﬂgrahh 1r2§o 'th?at Wﬁeggné?ﬁtlné hig h@@t@& €n the condenser 34

descri enser l'e sup alr- of the sug
@i furthemigeale®l inghe @hﬂlce'd: lhgaterttﬁe &\ tapepreaturessespTAd siewn is provided

ﬁln\!ﬁﬁnfg!a%éhe {éﬁgg?}%lérngét %ﬁle 4P Qfﬁétn%' flea?% 2 aﬁ’dJQHé 361& rﬁc heater 42 is

alr o ‘e reg enera
tdnt 1126 bhsbdaafpﬁhamsﬁeatvametdf tleatempetdme seﬁspu:ool i ng of

the supply air a heat i of the regenerat air
per f orﬁrggprg{ngtweﬂgea uqlﬁ%@ngawateph é:%g&ftg)rcée Hg élFSCI‘lbed above the

REeha rat fe@fed ! HE RN OhEerS¥S BAMC ABatEE by the electric heater 42.
signiticantly enhanced. In the above descri bed

Eherefiirestht regencrating i candresmade highen® gr@ertyei shithe regenerating

!ﬂy 1%gfeth@%gg%gra%ngea\{fﬁn?t?ngtrg#glogi?ng%%’mg? ?aﬁﬁbe &hahBEE By heating

ﬂﬁhagﬂlﬁreftiﬂgr@r with tuegrofiihel el datri e hgtai 4% templerature control with favorable

dehum, di fyi ng syst the third enbodi mrent shown in
'135@‘?“53"@6‘?¥ ‘@?‘?elﬂ?"fleoﬁge ‘espect t hat

Next, a fourth embodiment of the dehumidifying system will be described. A
dehumidifying system of the fourth embodiment shown in Fig. 4 differs in the respect
that the condenser 34 of the heat pump 30 is provided at the diversion line 24 as
compared with the dehumidifying system in Fig. 3. Accordingly, the air flowing in the
diversion line 24 is heated by the condenser 34, and passes through the purge zone C to
be regenerating air. Therefore, a heating amount of the regenerating air by the electric
heater 42 can be decreased. The air of the diversion line 24 at low temperature is
heated by the condenser 34. Therefore, thermal efficiency can be enhanced, and

running cost can be reduced.
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an electric heater 42 is provided at the regenerating

line 26 at the upstreamside (right side in Fig. 3)

as conpared with the dehunidifying system shown in

Fig. 2. The electric heater 42 is placed at the
downstream si de of the condenser 34 in a flow 15

direction of the regenerating air, so that the

r egeneTlgd m@leﬂser 34enaete providuel atahei dmalmshne 24 as described above.
further heated t he el ect |c h

PR tiem P b tecsgense SAsHahRe 8 b0 PataEe BLgsRepgrating air, the

GRRESRF 84 Sth ﬁ@ﬁlsgbﬁedehte&w lifie ket fioin thedegdnerating line 26, the
el ectric heater controll ed based on the

diversiondine24 and the airieirculatipe fiae 4 canddhg ke According to
t he def‘]lt[‘{' %%'&9 oriedt mtcﬂp%ﬁffﬁtégb&ﬁm‘éﬁécﬁﬂeb% examples each

above regenerat| ng arr heated In
proniied seith Sdyiome h:eaﬂen*elbw ttue agllwretityl of doademsers434 may be provided.

T35 b SEERT BT Bl By el e 2

foR@enRRb %ﬁnﬁbyclb Jortdhsurbige okt pﬂ@pml‘ﬂ]es Blag(a:re foamed as shown in
enhanced. eating the regenerati gg air,
fe 3

FigeSel dbe ﬁp%urnghﬁ@g systerp sheygn & i Proyifle l:th%ﬁe condensers 34
IE ﬁ?fgfﬁg t%@%@ﬁ&hﬁﬁ? Eﬁé a@ an tlﬁ%p@ﬁ“éélﬂ iR rigBbsibiexd F1 gaS) and the

ehum di'fying systemw ||
diﬁersrorbhnh 24 andel qnmnddeq/wrtg twsetvemt@fors b and ot at the supply air line

f gg? ﬂl s 8%?}255 le@ 4?1 mf]fé ELer\%h 18 tflggve[pﬁ‘ﬁrsg ?/6 élt éhe upstream

fllc bhe 18l ¥eidehen Wi aﬂQhQﬂeg&ﬁeraﬁ@gﬂmé ed a\m: t:dmrteb‘e:d with the circulation
dehumdfylngs stemin FI? g Acco gé; %’h J de (right
Hngw ngowwtm%a ARATEIRAL i St RN Byorvﬂé réam side

@g@q I 5B4nd 0 cPARDSS M‘rap%lgé“div'éﬁlcﬂilhﬁ@ 088 &nhected with the

gener at | ng air. Ther ef or e, heat i na} anpunt ’g
t:llnallutagehec éﬂnng:oastrucb)a Sehendaﬂlé@tnu@ 3fealrefhesgehupyidifgng system

ecre The air t [
Farparan e 1o foufing oo f S5 BE ekl ghndinati s and 34 and o
héingedmeinh ibgi the eyspeaﬁwd)arapnmmséﬂ andntb canibmindgvideally controlled.
can be reduced. 9 The condense be provi ded at

Aseordingdy.Jinsr tymprzatiipe cantrpl can f’%e%rf e. The

Posi ti axQfa fi#le cmBOERMRE LS &k dBNNGIfARY shten \pﬂlblseadescrlbed The
of the redenerating air, the condenser 34 can

delspmsiefdlrm ssateyn bf He B&h smbedimeny sheve in @g%rﬁsrsafm W@mple in which
E}Ifenrgg?zlpeir rg 3ir %’Ie ggeﬁ'bg)hcf *fh%ﬂ Z(ﬂsd%d _rlleh}lé}ﬁ:'aﬁegb glpe 60 has a pipe 62 in
desel whiet of h velatitedliquid stdh endromibmiaris seadede anthe condgnsingspart 64 and
each provided h onl u

31 capPragneT bbrite RS oo U pr oy Pagens P Y mipe 62 The
%&%nsﬁg%da‘f 8hiit )f)r&fldé‘cpﬁﬁﬁfésﬁlﬁ@rs% Ry 2Bencwhickdbeetemperature air

th the circulation line 32 to

ﬂows and the evaporating part 66 is provided in the regenerating line 26 at the
downstream side (left side in Fig. 6) in which high-temperature air flows.

When the condensing part 64 and the evaporating part 66 of the heat pipe 60 are
placed as above, the liquid in the pipe 62 evaporates in the evaporating part 66 at high
temperature, releases heat in the condensing part 64 at low temperature and is liquefied.
Then, the regenerating air flowing in the regenerating line 26 is cooled and air flowing

in the diversion line 24 is heated. Accordingly, the regenerating air can be heated by

utilizing waste heat of the regenerating air at high temperature flowing in the

10
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formone heat punp cycle, or a plurality of heat punp

cycles may be forned as showmn in Fig. 5. The

dehum di fying systemshown in Fig. 5 is provided with

t he condensers 34 10 respectively at the regenerating

line 26 at the upstreamside (right side in Fig. 5)

and the diversion line 24, and is provided with two
mgamatatg)hﬁe 36. after@borat eidngy sopgimptioinrinl theelech8c heater 42 can be

eu amS|d left side.ip Fig. 5),, Wile the
‘i?? e@%rg&e?ﬁégma’p%aprb@%ﬂﬁﬂ%ﬁ @ga‘éﬁ)&l t he condenser
34 at Abedésﬁﬁﬁé!iera@b{léﬂgaédoﬁ‘cﬁn?Gtoartﬁe Cpfty eshipslliMierif) By eheating the
circulation line 32 to construct a first heat pu

@genqr#@lgemr}m atibringghatheph pingobih sthidndpes aet [gqugRimeve power,
ll%h gzﬁbs't:'cgn 1) rédifed h%@g&ﬁﬁﬁﬁ&hé‘hfﬁ{ ehB8d éﬁ?rgéa‘?trbgchange is

are connected w circulation [in€ o
caonst tabe perfoemed betvern therfr B0the| mgtrveatthghlimd @p fapidrthe air in the

G oot siften Siee Hparalite ataas. A PGt o) e thermal

&tficienly EASHEsdHiMRICHBPRINAINGS cﬁ)sB@n&ﬁCbl @ﬁﬁemlyheduced
i ndi vi dual | )i@control | ed. ~ Accordin

t enper 8 tectboyptdestribedniifile epbodyn ¥hezm&1@sz%mg Fart ¢4 gf the heat
g@%@' %Ee L ﬁ)@? ﬁe‘?ngg’l ?bfﬂf' &k thy ['e%%t%{/éntgﬂ is not limited to this,
S e th

crl yi ng syst m of the f
mwumdenmwm Aayg be@lacedan anyalepation as lnrmlgceh? itihén the flow

ener S heat in ea

&S:e%t?thﬁ rggcnéaﬁat,%m& pgﬁ or%lﬁlgf'yﬁ ¢ \rl\rﬁ.y“h ogriéi%ﬁ olgothe regenerating
M&i gtﬁl atethel Gpﬁtﬁaglliﬁllﬂez@ghnm in IF$g senl Qiimllaigg ¢he position of the
condensi ng part and . ap_evap art are
prapoiadeg Part otfhe heatiips pess mm@q ‘?ﬁ tﬁs regenerpfing Jige 26, and for
é&&ﬂﬂﬁ@%%t&ﬁ‘&l%e@ﬁsdmﬁc%%b@ﬁﬁhtéﬂi the diversion line

24 1'n which lowtenperature air flows, and the

evaporXeitng sp@h mnbadmsenp pbthedtshumidifyiag sxsiemerilltberdpscribed.  The
Tt they otk P RS o liEihd dbhihnidiing system.

a
ahiehsales g fastt 164 thivd ddhmm&ﬁpngab’tmg 23,1166 anfil 122 The first

at e60 ar ced .as the liquid,i,n the .
GimiBiPBe anior doas eRioeh S udar Gy ing ons i I repperating zone
ﬁotﬁﬁg%%hétdéhﬁmldﬁhﬁéﬁ'ﬁﬁn hieat ahd th@@hlﬁ@%ﬁﬁkﬁim@l@%tor 12Z each

| ow tenmperat'ure and is liquefied. The

m@lgldn shedshwudifyinglzons Ag theregeneratinganse & @rwgfhp mﬁeg%me C.
LS COONfigls g*%giﬁg}r{yek 8 18 ard Borldfreflis¥h! aBply A1F pafed Frough the

heat ed. regenerating a
cﬂ'ﬂiﬂlhﬁdlszmg 2oht |A of thg fimss dehimeidifyofg toler m@gethe rabemilifying zone A

t high t fl Qi in t 10, . .
S fpsnisand shETRGTa6E Sk, B A0’ Br ftGymiditdng zons @ of te third
dRnBliEGmE GtdiertZ2 in 44qechioe RAd ﬂl‘pﬁh&ﬁ&ilﬁﬂ thandwedey @vint chamber.
efficiency can be further enhanced. descri bed

Msawwhile,dhe regcngratiae tlines £206f £ aé%%}éﬁ%—fﬁtso thyt FRESRFTARNS air passes
‘Ehp&lgh the regenerating zone B of the third dehumidifying rotor 12Z, the regenerating

zone B of the second dehumidifying rotor 12Y and the regenerating zone B of the first
dehumidifying rotor 12X in sequence and discharged.

The diversion line 24 which diverges air passing through the dehumidifying
zone A of the first dehumidifying rotor 12X is connected to the purge zone C of the
second dehumidifying rotor 12Y, so that the air passing through the purge zone C joins

the regenerating air of the regenerating line 26 via a junction line 44. The diversion

11
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regenerating air by utilizing the heat pipe 60 which

does not require notive power, 5 running cost can be

reduced. Especially in the fifth enbodi nent, heat

exchange is caused to be performed between the air in

the regenerating line 26 and the air in the diversion

line 24 with a |arge tenperature difference, and

line R4 fudtieh diverges hhe birtpasvinpthroed!f ihei dehomidifyingeone A of the second
hi eved, and r . ng cost .can, be significant . e

ety errotare b Sorecien i ahe Prrieriitio d1 i fhird ghumiditying

FARUENS | BanRRgit pBdi thtihhBapurgeOzdieR® oW s ifitodthe Gegknerating line

In the ‘diversion |line 24, but the present invention is

Aoes therpgangratiggtai. s, and the condensing part 64 nmay

be pl a’f’ﬁg fsﬁ]%lhlg%r inqg 319 Fbr@vgldle(f’ Q&gi’:&aﬁlréé e*%oh’:ﬂeg he. fmé"’respective

passage O regenerati'ng arr. Accordingly, 1t my

beaporadwisddd are tpheed egienke atpstrgam| sides 2@efat sidése in Fig. 7) of the

str.eam si de Lght side in Fi.g. .St | ar | t-he. .
it ARG ot 128Ua Jradnh hopaf poelkt i W Apetiori g supplied to
e dshuffdifling Zo86s 0ot e p@@enehed CnGf tHendehdmididyidg frotors 12X to
15 exanpl e, an external heat source may be utilized.
Ne4t, a sixth enbodi nent of the dehumidifying system

wi |l bﬁde@ﬁ%ﬁﬂ{a,bﬁg %regéﬁ%qtl?n%xﬂrﬁ LURRE WP fhRecd édhdensers 34.

7 is an exanpl'e o stage dehumdifying system
FThel réspedtivdamnderfserssi4 are paovithéd at thie hpstiadits sifdes(right sides in Fig. 7) of

2X, 12Y. and 1 The first ehum di f yi tor . :
toudte R etou it 8 AT soflE AT Rs ' Arindsf L is Ehplied 1o the
?@Bﬁer@ﬁnﬁzoﬁd@@ semedhelatiifyinsk foroe g 2Kabd2Z12Y and t he
third dehum difying rotor 12Z each i nglude

J [%h e
dehumni dhe yesRECEnEYaROTaPrE 3,66@'51,1 AETRTGH YO RANISNSEHY 3¢ ate connected
th%eciﬁgg?iog-lilﬁhﬁ, éidﬂ’ﬁ’) Yhé&hbat! th&f8mI&rculddin ritﬁ ﬁlée circulation line 32,

connected so that y alr passes through tl o ,
trehsuppt fiyiingogledan Ahofevermsator B§tandetha regknerating sibioheated in the
1@%&? the3 dehum di fying zone A of the second

4 RPdi 1Ayi ng rotor 12Y and the dehum difying zone A

of theThbi rddh@nidiBingm eysterh ngonsthotedl 2s | desehadnabove performs
pplied into the | ow

and suppl ew pai nt .chanber .
demiibine rragsss e BHes at@s%jm (R Bures gEmapd Y inaspipra P o 122, and
aRrdial aﬁ@gﬁfﬁeér?tu!tgeg 16W rdeﬁﬁ?ﬁﬁ@ of LhD0U@rtIB®er, for example, can be

regenerating zone of the ird dehum di fying rotor
wpAnfachwed.egenerating zone B of the second

dohum di fu - : .
enhum ?‘g{tﬂérgg]ﬁ% %{)cg\h élg%én@?cg teﬁb%f&ﬁﬁﬁﬂ%’é@%@%ﬁ%@e #of the heat

the fi n sequence an
dump B gatie h3dtinghsuticevef the oegdnernting 4inand bsadi the eggmrator 36 as the

ai r., passi ng rou the dehum di fyin zone A of the .
oot S ne SRR e, ord Baservis. Comtag sF R cfpaictht required for
RE4tERy the8gdnefdtinghdr aﬁ&@@él%gjﬂﬁtm‘gﬂllyf alt 0gh botreducdd.Y, Especially by
so that the air passing through the purge zone C joins ..
vhlzing denbeaipump 3 0 be eneot Bganeltislen delymidifyma ygteg requiring
hURGHBA  of | GreAtntidie Fe¥BleSisOkces and cooling sources as in the sixth
embodiment, energy consumption amount can be significantly reduced.

In the above described embodiment, the three condensers 34 and the three
evaporators 36 are connected as one heat pump 30, but the present invention is not
limited to this, each condenser 34 and each evaporator 36 may be individually connected,

and thereby a plurality of heat pump cycles may be formed.
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10

15

11 line 24 which diverges the air passing through the
dehum di fyi ng zone A of the second dehum difying

rotor 12Y is connected to the purge zone C of the

third dehum difying rotor 12Z, so that air passing

t hrough the purge zone C flows into the regenerating

line 26 as the regenerating air. 5 The supply air

| i ne 1/ ths apboy Hekeeibed ehbbdineat,ahafoeatennddifyibigaotors 12X to 12Z

TNV T O T e N,
5 Q3 o Bhrld? A€ maA Yyt ddoptddi r cooled in the

evaporator 36 Is supplied to the dehunm difying zones

A or tRhe posiensofitbs condnsensdddasnnat Hmitpd fie) theograbadimest shown in
27, i r rati [ .St :
E%OV-{‘L’déﬂt v%\i/lg)el})r\]/%faﬁ\g% h% etffégvn g‘g%g?sﬁsﬁm thﬁEeerre Eglzdtuln\gealr flows.

Thardfors ahs c3rdensers Bramt dddnay be¢ pwvidedtin ebenlivedem lines 24 and 24 as

right sides in Fig. 7). of the rotors.12X to 12Z .apd ,. .
i Pt ed i hist i8S BR dEHEER PG AL ApM R Gugth e diversion
RO SN RéatdtD aR@ARFeBrohehthekcHatpevatl davi bedenh@he¥ds ¥ shown in Fig.
to 12Z. The respective evaporators 36 and the Lo
Pethseoniisnser 3 dosis be plagad an thepisten dige 4fmshopgin Fig. 9, and the

' tol i . . - T -
GHEH o LB L0 Sl chloRle TFBUR o jnion e 4 i
tias showx by ltkealdattedtline ieFagdr. at or 36 and t he

regenefating air s heated i.n . th candenser .34. The... .

dehumi Pls’i ‘%@e Q; thethovs @F?Wesé’agse“%’é’gigmﬁgte g’earﬁg%e?atmg air may

P& 'He@fedB by th fi¢hi Guiipo8@Sandothd Bleeics hages 4Qy (sebeFig. 3) in

three dehunmiditying rotors 12X to,6 127, and 20 -

eorabiapden,  Wiastehiephotthe aegangrating aifanepbe rrcoypred byqtlizing the heat
! . s he

U sHbRh AT R il 0N} ki repchénihe o

the heat punp 30 as the heating source of the

regenerating air, and uses the evaporator 36 as the

cool ing source of the supply air, and therefore,

energy consunption anount required for 25 heating the

regenerating air and cooling the supply air can be

reduced. Especially by wutilizing the heat punp 30 in

the case of the nmultistage dehum difying system

requi ring a nunber of aforenentioned heating sources

and cooling sources as in the sixth enbodinent,

energy consunption anount can be significantly

reduced. In the above described enbodi ment, the three

condensers 34 and the three

13
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15

20

30 evaporators 36 are connected as one heat punp 30,

but the present inventionis not Ilimted to this,

each condenser 34 and each evaporator 36 may be

i ndividually connected, and thereby a plurality of

heat punp cycles may be fornmed. 12 In the above

descri bed enbodi nent, the three dehum difying rotors
WH2R iHSCLAIMED &S:pr ovi ded, but the nunber of

dehum difying rotors 12X to 12Z is not limted to

this, and two, or four or nore nmay be adopted. The

1. POSI tAgglﬁnﬂl‘HlfS;h% FORAELREMpHsiag: are not || mted to the
enbodi nent shown in 5 Fi 3 é but they

fl owapgg]glgg@ﬁqx havieg a ﬁglgqrg@éfygrgagp% vghm% gh fip dq,(gvxded at a flow
e
aitt With aahahemldlﬁﬁng ownitenpod atreganesatingfzooaiwhdeht ﬂ?cwgmméatmg air

di versio 4.1s. heate nd th f
to el e b dehuigh it Bk ARG i gsfligying member,
aniihe condenser 34 rmy be placed in the junction line 44

as shovvn in FIO% , and the '_’:IIO condenser 34 ‘gia ¢

pl acedcandensss of adisab punp rgeYidsd abg TRt prssage, %ﬁﬁ%&%ﬁ‘ ing air,
ang'%?tlé%he% erdt%igaﬁreshom by the dotted line in Fig.

above descri bed sixth
embodiinerein, a tliverswg tne nSapl‘m’giedl whwhwllom-: the serny 9ir to divert and

oo gfub ind BhfiiRes ;R00ub B E5h SIS 4F paléing BRugh the

ddhﬁﬁﬁcﬂ‘i%ﬁg ln{&n‘tiﬁr o Moy ibe the @egbahmdngxzomd: aﬂ regmmegamtigalr is provided,
heat 15 pe, 60 shovvn [ 6 and .may be utilized
arﬂdrhqf@atthﬁgmﬂ?és?fé@@f?é@ &geaﬁhf”ers‘_’r@ IWQ)AT | S CLAI MED
IS 1. A dehum difying system conprising: a
dehum di fi er having a dehum di fying zone ich i
2.pr ovi ezl deluraidifying Sﬁtm%@@}éﬂtﬁ tos glagnyl.ay e"§i§‘pﬂ1e dgjumidifying
to.a |l ! fa zone are
mgmper is; hel eg de r%"%ﬁ’?ﬁ?‘ﬁg%ﬁe g%%g%r é%cgﬁlgra F%MQ/
altpRgteMfthéedal | ows regenerat | ng air to pass through
t he dehum di fyi ng menber to regenerate the
dehum di fyi ng menber, and a condenser of a heat punp

300 ovi fif; ﬁdéﬁmﬁ‘:dﬁ?ﬁiﬁ SarsRdelinghe clai@lenesﬁrhéremgaraevaporator of the
0O and heating the regeneratin fghm r,

hcﬂt vempiisprovided atshe flow prsseggidhe aqlgpéy\glrt ﬁg{] glﬁﬁﬁpglyaﬁn}ls cooled
8-1 divert 0z%nd

e evaporat

4, The dehumidifying system according to claim 1, wherein a plurality of the

condensers are provided at a flow passage of the regenerating air.

5. The dehumidifying system according to claim 1, wherein an electric heater is

provided at the flow passage of the regenerating air.
6. A dehumidifying system comprising:

a dehumidifier having a dehumidifying zone which is provided at a flow passage

of supply air supplied to a low dew-point chamber and dehumidifies the supply air with

14



pass through the dehum difying menber, and which

allows air passing through the dehum difying nenber

to flowinto the regenerating zone as regenerating air

is provided, and wherein the condenser is provided at

the diversion line. 2. The dehum difying system

according to claim1l, wherein the dehum difying
a&i&hmmdlﬂmigmén’fbpr and atregeneruniigtzoae ceticThllb Wy tepen&@file air to pass

ene tln ne are alternately noved. 3.
WREediihs el RIPETETBT toseerisrig el Qmaisbing pisartar pand
an ev a@@bﬁdéﬂm fpa!rh@f a ﬂi@atr}ﬁ*ﬁé pR&IRd a3 apﬁdW Egﬁqlg@bf Hﬁeregcneratmg

fl ow passage of the supply air, and the su air
%o#ﬂé‘dwatjygfhferesm@mm 4. The dehunmi di fyl ng system

accord ' a
cond eng’grg"gﬁrg?gil%rr%& dln tp%ﬂ%l?do\%)hg%%lg gy %F sﬁaﬁgly air to divert and
Pagetherughi thy dﬂhumﬁlfyfﬁgemdmbam ahidf whivh siy@veair passing through the

g@l gU?%_to cﬁa mq&w A |n an e|lectric heater |is
%3'? 8dMHPPEHE Yol ‘b sfséf‘éwa%tmlgr?@nﬁ &y Ereengfiptipg air is provided,
and whérein’thd @Bhderdirigyafds pYSHidsd AP Bivesid: life.
dehum di fi er having a dehum difying zone which is
provided at a flow passage of supply alr supplied to
| ow
2| o ?ﬁé’"ﬁ&ﬁiﬂﬂﬁ mr@geﬁ};@ogﬁm &ih gﬁ%}gbﬂZ%ggvaaﬁmratmg part of
theheaipipe ks priovicled at ﬂf@dﬁfw passage aff the tegepamang tahrrafieg passing through
%1 ﬁgﬁp qhd%f i ng nmenber to regenerate the
? gnﬁ frenber, and a condensi ng part of a heat
pi pe prOV|ded at a fIOM/passage of the regenerating
air, and heating the regenerating air, wherein a
diversion line is provided which allows the supply air
to divert and pass through the dehum difying nmenber,
and which allows air passing through the
dehum di fying nenber to flow into the regenerating
zone as regenerating air is provided, and wherein the
condensing part is provided at the diversion line. 5
7. The dehum di fying system according to claim 6,
wherein an evaporating part of the heat pipe is
provi ded at the fl ow passage of the regenerating air
after passing through the regenerating zone. 15
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