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DEHUM DI FYI NG SYSTEM BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The present invention relates to a
dehum di fying system and particularly relates 5 to a
dehum di fying systemthat is used in a clean room

whi ch manufactures lithiumion batteries, an
industrial facility requiring an environnent with | ow

hum dity and the Li Rel ated Art
In an industri al bﬁﬂwﬁjﬁﬁtﬁg%* facility, a
| arge anount of external air is taken in, humdity of
it is adjusted by a cooling coil or the like, and

t hereafter, them&@immto an
air-conditioned chanber. Therefore, there is the
probl em that a large load is exerted on a heat sink

tiog coil in the season with high external
seasgn. Thus, in the

air mdity suc sunmme
i ndust?i %ﬁes‘%{‘é&’f‘ief‘?ﬂ}“ °} 19 deyugughilying systermi and gartienlarly relates
todr dehinuidigyihg @Tstérﬁ thif 8cluRa 11@5 cf‘ééh@f)&ﬂlwlﬁblf nﬁﬂ@ﬁb%&zﬁfnum ion

t o .decrease atent heat |oad of extern arr

bajiegict awilpdysirial frakitygeauirng AR ghyigonmoens witholosi Ingnidlity and the like.
hum di fyi ng nmenber such as zeolite and silica gel,
and by rotating the humdifier rotor, the hum dlfyl ng

Desspntien pEtheRelased Arel y passed to a flow passage of

T NN T L —.
is tdken deuraidicy ¥f 1gs iﬂg{m&i byaﬁ coblivy é’cﬁh&&n&lg 'hi(é{ | 39 thQbfHer, the

nd is su I[edto a | ow dew poi nt chanb

exfpgl AR aPeRlisdda ap @ircqenasionsd cloambare Eﬂlﬁ@forh,athdre is the problem
tharQOIBRRS18kd Rex@itkd 8'&‘% %Q%g{li%ﬁhé' E&:.Igr%s@ﬁ SQh%se{aﬁon with high

dehum_ di fyi ng nenb el ng pass
eXtrapd] i ity Sh@n@e& smm@masme h (ihiud 1hyhmg1dnsmar fatidity and the

I re to restore
clé%!ghrgéﬁn\%n dtjﬂ hﬂﬁ%ﬁ% %‘o rlﬁgrnlé Lscd g qngxyorial aglb?,ﬂqdmg to decrease
latgmtrheat lixaﬂwfagtenmamt ion can be performed. Japanese
Pat ent | i en No. 2000 70657 di scl oses
e Ryt Ras & BumidiRine tos pliime aduanigityineanember such as
zed)llitetah& slliew gdEWh B E‘&taﬁﬁgaiﬂéq{un{lﬁlﬂetq Botof] %@mrﬂfdﬁf%ir%%ember is

1 or . According to the dehum difyi ng system
a tE‘B’éEe ¥ BES7¢ p floy paguage of wm:ulxsarnaoda acfhw msmonfcre@bnb;mmg air.

ik O ATbPAhOBesti hb g s Beoer of
qﬂﬁhumldlg?ylng retypstaachihgpplicd agz ey dd:wqgurﬁIchalhyere(ﬁlr—condltloned
chamber).  On the other hand, the regenerating air desorbs moisture adsorbed in the
dehumidifying 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

dehumidification 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. SUMVARY OF THE | NVENTI ON 5
The present invention is made in view of the above
circunst ances, and an object of the present invention

is to provide a dehum difying system which is capable
order to achieve the

of a ievin ener g
above ML Brecitoty e bse il Btenseamesgenerating air by an
eleotrRtea@A dnd thére f
dehymi di fi er havﬁﬁ%qgkgighduﬁagﬁﬁgng zone%&%{}&%s‘n gmount
bﬁPSi@‘&%é“%W@lﬁg@ﬁMQ%@hmﬁ supply air supplied to a
| ow dew poi nt chanber and dehum difies the supply air
with a dehum di fying nenber and a regenerating zone
whi ch aI | ows regsmmmo&rmﬁqmbﬁwmough the
dehumrﬁj %/? ng to regenerate the dehum difying

© BiYge “Z:V&HH% Isgpadgy inyiew of the abeve ciscurasances, and an object
of hewrasastSagentidh is ¢ I
L Cotrer g on is kol RS SEh B yif, ysp A SRR Rty Br
aghiRYIng,¢NSREY SAYING he regenerating air is heated by

caso it ERC R e oRASE Bl Beo BRieCr TRRG ot o) esdngpion i

a dehusidifying cy$temt ecimpmmg gaydaﬂhﬁﬁh@xtf%ﬂﬁé/wﬁ@ﬁ dBRumidifying zone which
ni ng cost can be

enhanc and ru
is PRAd SO e G oplyi SiPPLAG 1 A B fe B pois ébrabpand
dehantidiéies I;Hessﬁlppl?%c‘tllt@tl dt::ﬁ‘lﬁnid"fﬁﬂ“% mBber {4 4 H:%ener ting zone which
ehum di f menmber is held he rotor, ﬁ

alloays TFEcher !,Dlggurzte,péssaqhaoqgﬁéhe fi@lgléwérfamgngcmbweo aegenerate the
deﬂhhﬁdlﬂﬁﬁ§ béeniBRY 8ld a ORHSTEF ﬁte %835918'1?0%1@%& %ﬁmﬁé&%@gsage of

aspect t he i nventi on,

&mg@ﬁeraeng airanddehting thefregfatera:umglanr the dehunidifying
ener at i ng_zone, and a

zone enat X

cont |¢1%o Edéﬂg E)be{hgtﬁ%%n Sp%célﬁ iy 8@?’?@%@& egancrating ajnys hgated by
usa@;ﬂac teafpunipe iTheesfolepas @nRsHred BathltRe EA8 ih Whidh ﬂ’lé ré%‘:ﬁeratmg
ais8 ogtd ﬁgpect of t hehl nventi on, an evapor at or

rh 508y usinean slacrcgheater; ererey E‘)Woﬂﬁd%&g%b@ﬁlgmf@anﬂy enhanced,

anﬂu@mhugad;srt,ca@ta@lrddnse&upply air is cooled by the
evaporator Nanel y, according to the third aspect of

the i ﬁ@éﬁ“{'qn&r\"‘sf"l’cﬁ et ﬁlﬁ’ppV%llt@KlraCQqﬂmgetoctb@ﬁEﬁi agpedt vfhehe invention,
thé &&HuRGEH
ROy g pntor 0By ERRES aRY AR BRYBAR? optepnd e
reganeraging zege m@radilbmgelﬁ nroved\c c?o'hdrgfa:gé ya.cc@ﬂﬁigl th Qh@ﬁecbﬁ@ aspect of
eva t or ating O th
‘h‘?sfé‘g gﬁ%"r“a?ﬂ{%‘? 99“% membst, a"é’h‘g\el?efgﬁﬂl sideh ‘ﬁ}@}dﬁfé‘%m ipthe
dehimidsfyig; 2dnds tageﬁé}@tcheﬂthc regenerating zone, and a continuous operation

can be performed.

In a third aspect of the invention according to the first or the second aspect of
the invention, an evaporator of the heat pump is provided at the flow passage of the
supply air, and the supply air is cooled by the evaporator. Namely, according to the
third aspect of the invention, the supply air can be cooled and the regenerating air can be
heated by causing heat exchange to be performed between the supply air and the
regenerating air.  Accordingly, cooling of the supply air by the evaporator and heating

of the regenerating air by the condenser can be performed at the same time by the heat
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2 punp. Thereby, energy efficiency can be further
enhanced, and running cost can be further reduced. In

a fourth aspect of the invention according to any one

of the first to the third aspects of the invention, a
plurality of the condensers are provided at a flow
passage of 5 the regenerating air. Therefore,

accor&bn% to the fourth aspect of the invention, heat
PREBHah§ECBY q“ﬁ’@k%fﬁﬁ'éh%bé?aﬂd?&fuﬂberp@ﬂmm%@lnmmg cost can be
rafHeeeddukg&d Y. and running cost can be further reduced.

In a fifth aspect of the invention according to any

one oln a faurthi aspect v tlteheveﬁmwntahcordﬁxgaotaﬂy ohe bhehe first to the third

' el ectri,.c h i,s-provided at the_ flow
a%%é%?gfé*%owﬂaonm pf“é‘&&ﬁ O e .W@ds'? rs 34 PEPidardaty flay passage of
tﬂaeragemgatmfg aihe Theggoe! ﬁfcbﬂﬁn%td the ol e Es?é&"iﬁ tRY invRRMidh, heat

e electric heater and the heat punp

e’f gasrebythefgnasnscrgan hspeHermedimose. affmﬂghbm and running cost can be
fdrePRIGatay €, and performance of the regenerating zone
can be enhanced. Since the heat punp and the electric
heat eln zfifth aspedt ofithe arveintion acrording eo mqmma"@(tthé €irst to the fourth

=000 P e heich e e B AESRERUERVilRY Fne Revgipssaasiofghe
regenerdtingpaihi eﬂaﬂ)r@)iglyh SinbeRdatidg ¥ thd f2 fgé‘ne‘iétﬁ 1Pfsﬁfé‘ffonﬂéd by

th%f rlvent on accordln to any one of the rst to
9if i elecielp beater ad thi et paim, ﬂtﬁqreg%peaw@r@rmba lmted to ahlgher

ke €alfuurg] ilﬂ’ferfotﬂﬁlaﬁé!ﬁﬁl the ngEnéngtlﬁié Y&{etd:aﬂ%@ cﬁfﬁnc‘ced Since the heat

rough’ t he dehum di fying nme
Plb%ggm Hetelacigheatdrareiesedrmi dompmgon,rmmanpamufd mntnommth

faggn%b{eﬁrg?d%gﬁi%ﬁ%g P hE 8‘?0&11%%%” X hat l Zl{eére{; é\frﬁfe%r\{?eggeygsavmg is

enser. PE Brovia
achiaved b¥ltler iedabpempaccor ding to the sixth aspect of the

i nventi | ow erature air flowing in th
di ve:iél gpthrakeet g%améfamsy AE9Ruding 9 3B g8F of e dirst to the fifth

asptres of teenvdnkioh divakiondiRNeNick alloRs ﬂ%rktﬁggﬁt}eﬂr to' divert arF]d pass

hordEr to achieve the above descri bed obj a sevent

thraugh the dghupnditying spmbse, andsllewseripAssing yimygls fhetdehmmidifying
@@H@ﬂb%@@ di, £

mEEGETH | glt(gtrlfg\?lg 1 anfnhez()PsF éggg%ggrgﬁ?}s SRISH| deg an?iqge

C%QWPT t§d91‘t)‘ddqi atohe dowespai hine. c Hehedpefiore, acobrdimpy lllmlwl dixthsispect of

I h di
. DB cABE 1w Seippllahi B ARV B0 kerr i gheared e
COpd@set land umlnefbi‘te tlfkﬁnumtﬁbfe)ibyl GarBdExHant&d. r egener at e
and a cqndensing part of a

t he ehu di fyi.n He
hoat IO i ARG Aban e deabA TR Setspect Of the invention
is & amﬁid@ft}’iﬂ'ggs)@ie‘n cothshidtRA el dBu G AEESRRES Qﬁéﬂ&]ﬁﬁﬁrmg zone

which is provided at a flow passage of supply air supplied to a low 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.

According to the seventh aspect of the invention, the regenerating air is heated by using
the heat pipe which does not require power cost, and therefore, running cost can be

significantly reduced.
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30 According to the seventh aspect of the invention,

the regenerating air is heated by using the heat pipe

whi ch does not require power cost, and therefore,

runni ng cost can be significantly reduced. 3 In an

ei ghth aspect of the invention according to the

seventh aspect of the invention, a diversion |ine
which_allows the supply air to divert and pass through

the UepusiEhthrasper Ogﬁwqunt@n@cmrumo ahe sqvasthi aspect of the
i he dehumi di- fyi r.to. flowinto th
ha S O L AN TRE Rl Birso 18 hasnlraed the
dehvanidifpiogrmsemippr pard: aliosvsmippaving eighoafh tHedeBui®dif}iRE member to
ﬂhkqgkniherefore according to the el ghth aspect” of the

PRV IR 1o A ECPI AER S A A3 B DCERTNE Bicis PFRYidlad, apé the condensing part is
prbiviced sk eie divérSioh SinBea foe t '
. the heat pipe, and t hggg}3 gdgfé’,aj&tg %@?%%qgéf ?‘%E‘fhgﬁs@%“g{afﬁhe
INYENGQN, M9¥e-demparaiuze 3ir passinggpdhg divérsidndinieniy natedin the condensing
[ . t r ei ghth aspect of the

PRESEMEIES pifk, B8 (REUGHE hcPlyal otfRny b B Binedl.

pr ovi euniath aspectiof dw inaseiageicobrdidieto h sev@aRNGH RS Efdith aspect of

I fer passing through the regenerating zone.
_ ﬁ%ﬁ%ﬁ%g’eﬁn cgge%rpgpg]gaq BPW@eﬁq PR ISpEded ot therflow passage of the
regenceatingadiy afe@passikerowdh thd ?eécﬁ&%ﬂﬁ% 3bhd19 FHekefBiY gl%:ording to
hgasses t hr ofugh_ t he regenerati n%pzo e, I's recoverel
th Atk aspesieot the inveation. gyastecheer pGthe ieganetping rairt whigh @igses through
thé\e&Rhkan | £l e further .
Cnanciafi Yong, MM erdl AldF X200 R el b e rpeenerating ai.
Agcondipely, thesn@edficidieygeandet foethereduhanetidf, yhdGirsist &Rt can be
. ' he present invention, the regenerating
M%ﬁba%gﬁgﬁéﬂﬁéated by using the heat punp or the heat

pi pe,Aandlihher hé demmmm@osy@@he&lmlighottﬁ@?&aaﬁ iNVfiEn, the
only an

he_regener ati ai.r is heated by usin
re%ﬁné:{:atqng Qir %géeg%?teg Il;é(,ﬂé&pgép@ pgqtaqga}p Qrafe beat pipe, and therefore, as
coftipgrdf wigiathel chse AR iR e o BIR - i
DRAWNGS 20 Fig. 115 _Ig-gscﬁerﬁ%ﬁﬁgﬂ%ﬁﬂyﬁ ‘%‘F%ﬁﬁy an electric
ARbRREY £THcieney canthsdignificandly eahamteduni di fyi ng syst em
according to the present invention; Fig. 2 is a
schemati c di agram showi ng a second enbodi nent of the

dehumi di fyi ngB BESGRIBTIDNOF THEBRAWERIGS
invertign:. Fig. 3.1 .chemat i c bl ock di agram show ng
a th ﬁ% qéﬁ%&&'?%%&" block ‘?fé_gfagsﬂw’éﬂﬁwmtm@dw@wﬁa
delneniti fyimgsys@nt S2oRkiRE &) the pRYEALinOtidak 9- 4 is a
schematic bl ock di agram showing a fourth enbodi nent of
t he Fg.21saschematic diagram showing a second embodiment of the
dehumidifying system according to the present invention;
Fig. 3 is a schematic block diagram showing a third embodiment of the
dehumidifying system according to the present invention;
Fig. 4 is a schematic block diagram showing a fourth embodiment of the
dehumidifying system according to the present invention;
Fig. 5 is a schematic block diagram of a dehumidifying system in which a
condenser is disposed at a different position from Fig. 4;
Fig. 6 is a schematic block diagram showing a fifth embodiment of the

dehumidifying system according to the present invention;
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dehum di fyi ng system according to the present
invention; Fig. 5 is a schematic block diagramof a
dehum di fying systemin which a condenser is disposed
at a different position fromFig. 4, 30 Fig. 6 is a
schematic bl ock diagram showing a fifth enbodi nent of
the dehum difying system according to the present
invention; 4 Fig. 7 is a schematic bl ock di agram

showi Hig- 4 i settematio bdvokahagram shhwinglekinti ehfodiment of the

. cording tao.the present .invention; Fig. 8 is a
agn elrrg‘ty ]I%g S&th"é‘f%a‘?@a}ga%‘ﬁ? P‘ES%H{IH‘PH\I/]&PP%H ng slygt em : n
whi chFi. 8donedrRaRkic b ﬁ@%%f%@ﬂﬁéifﬁﬁ%ﬁ@m&ﬂ% Whith a

from Fl;ig 7, and 5 Fig. 9 1s a schematiC bf ock di agram
cidenser it dispesed gf » diffeyent dositian frone Figa 7; ewhdenser i s

DESOR 11 e el Rk RREAN A e R s st PR Yy hieR o
conssar pedispastd at aldiffensd ipbyiting feys Fayn7according to the

present invention will be explained hereinafter with
reference to the attached drawings. Fig. 1 10 is a

schemDETANIED DESCRIPTIONTOMIME BREFERR EENROBMENT
a deh m%jf ing1 system according to the presen
i nventiPSHerTad edihgdimenhofa dehumiddyimg sustemi dopprdinsipshe present

indEnulaswa SebpHifld Ndrbidaf @ Wit tderenB ﬁlg g%tached drawings. Fig. 1
. dehum difying rotor 12 rotates at a predeterm ned’
is ghebemaiia Hoghdiagtam stewisg a firstembexdityntaf drdehivmidifigng system

- .not .shown. The dehum di fying rotor 12
a(%gﬁﬂnﬁstﬂgg%tesgﬁrh&gﬁn@?hg menber 14 such as silica gel

and z&obhdven inAfigal, @adchimiifying bypkterfi U0ThaS @ deRdmidiBing rotor 12,
12 is divided into three aréas b

arihy ﬁ]ﬂg“lr‘%ﬁ Bﬂ’ﬁ{r PP 47 iAo ahe eEditrminedsrecdith praxis 16'as a
cetle b§latirf Wi @evi®ARA ad 4 mABSAAShbhOUGHe Hgﬁﬁﬁdﬁﬁgr%grotor 12

reas .in sequence. Hereinafter, the three areas
holdy 3 dehunidijpng meambeyildguetopesilica gelraadeanelitat i ng zone B

and o Phd%f bOMGide Ll ' 1941l i

dehum di fyi ng ne Nber fﬁgﬁgﬁ%g lﬁgﬂ%’dﬁﬁ?ﬁ?ﬁ%&? torzﬁ i dmged into three
argasdyyreasipgh di pagtitioninp platgrass abewnodndt the detuppidifyRigrmerhBer 14

connected to the deplgm'.dif [ zone A of
pat g (%‘éﬁgﬁm% S y|r%egarF%St 18rse(11£:_n.cq,h e ng;\(,éﬂg thres arcas gre called a
deumidjfitingrate Afa togendtaimpidtc B bidla peigRIz0h€ C in sequence of passage
Ofgongq‘rrl}ll cgl es Wt % a _| ow dew poi nt chanber not sShown,
l_iﬁed THEugippeemer|fne 18 at a left side communi cates

Wi t h sppBfdiflines (corresponding to flow passages of the supply air) 18 and 18 are
connected to the dehumidifying zone A of the dehumidifying rotor 12. The supply air
line 18 at a right side of the dehumidifying rotor 12 communicates with a low dew-point
chamber not shown, and the supply air line 18 at a left side communicates with external
air.  The supply air line 18 at the external air side is provided with cooling coils 20 and
20, and indoor circulating air in the low dew-point chamber is supplied to between the
cooling coils 20 and 20.  Further, a fan 22 is provided at the supply air line 18 at the
external air side, and by driving the fan 22, the external air is taken into the supply air
line 18 as supply air. The supply air taken into 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
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25 air. The supply air line 18 at the external air
side is provided with cooling coils 20 and 20, and

i ndoor circulating air in the | ow dew poi nt chanber is
supplied to between the cooling coils 20 and 20.
Further, a fan 22 is provided at the supply air line
18 at the external air side, and by driving the fan

S | ajr i i he, |y ai,
of the el m Bl Aing X, g GeHE iR ey Sic i rlind it s Tow
dewipplnt chambédr NThRblySthe Mo @ewpbihtBadPef L] Benl&ﬁ? & b3 low

d20 and 20. Thereafter, the supply air passes throug
THPOHLRORTAMEAtng zone A of the dehumidifying rotor

12, | mber 14 5 .
ot i o dinp 28 Mt e ol S e i 18
cninectied te thepiuicgedzanetof the delbwmidiymgpoiort 12 hagdeerdingly, air at low
R o b By 0G0 SR e e e o

thdideBn@idigyird wiort IPevia BRvEvEsRaNineed, siPllcyerdie! tHel difurhfliifying
i S SEni:Zgnn cted to the purge zone C of the )
ARG 1Y PF RErgegene Ciean bacesledi ndisya result, thg d¢hwmidifying member

14, 9Med At fih gy an?,u& air line 18 js

suppl i gdﬂé?%? élllt eIIé %&reg%&%g%g&@e 0 #Eén %élf‘ﬁfﬁ?tafef f/?'}wlée

sufeipntiv coaledy tFrerehyy ereslebnmiidifidng drensteel 14 keslef Of the pulf€: zone C
1 difvin er 14 ip the rge.zone C can be

PRSI eh B nuiRPihe find 8 el Bie A RHg T ReR sdior 19.and thereore,

dehbimidifyisg btfafiandy im tHeh®hi @SB NEAALORIA %8R B BnRdlfited.] S€S

int eratyre,. can be 10 sufficiently cool ed.

Ther Z‘g%)ﬁe“?fﬁgn%j HehicarTeSAoRdingd s flaw pewerestof the ragencrating air)

260 d0ES ﬁ@@@n&ctdﬂ%%&ﬁére%@ﬁé??ﬁﬂ% d?)gnfg S?ﬁlgrdgpﬁ%idigdfgofb%ﬁz. The

of the dehum difying rotor ore,
regtetiting 45 s pgssefl to dicgngsneratingtreond Enimrthel Dppositg directonrom the
fISGER ENANGH | Lnes ((correspondi.ng. to

e P A RGEE s R R0, Bl MBI 6P e 95 Reh g
dcﬂ;p@1¢b&ny@mr®dﬁl taod theepurggeorer@t | The apiiRath Hfle i@ regenerating

: i di fvi . _The . ' ir i
S Y 8 e B SRR LA g

thabugh citd mirgé eorio ¢ Rerakéd Divd e r@%éxﬁﬁétirfgﬂi&f 26 361 S HRhfating air.
adlr, which flows throygh the above described
G| %fﬁg‘l%wgnw et tvill bsslegaibedratets prawded at the
bR MinS 1286 enid 4 lePGing & ine li
HRHRR TS 4%, Pl R RARRCTA) RS gdrkROnE Ry of g rogeneratin e
264pBeatpdbathe qeadeisay34.t hacuogtiinghye hpated ecgeoeratifiy bis it alpplied to

' [ [ ne.26 as t regenerating.air.
el Ml S9E PR IBA, Aol ahEHS i AP
re%ﬁggmnimg ﬁtr, eisaure iaﬂsq}bgd/indﬁd gatnri]dihﬁng hfRatRe 1Al ik ﬂe'g?%rating

at .t ups eam si|.de, and._fthe regenerating alr 0O
200 B didfly i TGP rise Gab iiilydng whilyon he desHmEHymg momber
1434n b8eesRsrdil NGIdherBRAE, AphdnAHE RERFhIANG i) heBes HPPIss&Shrough the

O ... . .
de})umldlfymg zone A again, moisture of the supply air is sufficiently desorbed and

removed.

Air passing through the dehumidifying member 14 in the regenerating zone B is
discharged via the regenerating line 26 at the downstream side.  An air circulation line
28 is connected to the regenerating line 26, and a tip end of the air circulation line 28 is

connected to the regenerating line 26 at the upstream side of the condenser 34.
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t he regenerating zone B of the dehum difying rotor 12,

and by passage of the regenerating air, noisture

adsorbed in the hum di fying menber 14 of the

regenerating 25 zone B is desorbed. Thereby, the

dehum difying ability of the dehum difying nenber 14

can be restored, and therefore, when the dehum difying
menber 14 asse t hrough the dehumdifying zone A
ASEAAmElg; fdhe fegeperating,ur {o by ﬁlSF@fs@? idéyesiet] and returned to
tas

o eoee e 26 U hjr A RAIDE ot elond ifrga as the
TERONYRERS IS - geby viraulatieg aebeiiening ihegegdnomtiag ahtlikeais, the cost

An | at | 28
AR IRTY O 2o4DoBar Birehl PEIHES8. "and & tip end
of thNe= themcacpﬁnﬁﬁ BOWHidhie tﬂ@cﬂaﬁact&%@?ﬁh@ tl‘ié)plteﬁlﬂ?nt invention

Eﬁ aera%} line 26 at the upstream si
willRe 4 The beat pymp ,38|1§,magxlb§wst@pteﬂ|bgacondenser 34, an

eVapORIG . b Gxﬁ‘dn&mﬁ@ap}% 7H a%x?lthatfcaﬁﬁrj]rg s?g el Va?xrd: ﬁ c%lql%onents are

returned to the regenerati ng Via
connegtad By amirciiation fge éa@f aiheatuhedieoh. and utilized as the

regengn; r culatl uti.liz he

rege n§ / g%lji rﬁgdlgnllnrsth ?1% dlolx,,fgg@gsa?ten}agaﬁ Fill@godl&rocarbons
cihmdetténi thmeim:mgmaﬂim 3Ng BerheatumeBimt GHit65kcufardyax the

.t he heat nﬁp 0 bchlsthe characteristic part of
C‘fﬁ%‘ga“é’i“gg’é% xﬁé@r&?ﬁ FAt wikh exteraalpis ef thedige imphe gvaperator 36 first,
arfuibRord he & Foth MoYe QR 46t e 11Q¥ afid 995;5% dzngse I Sibse iently, the

p evapor at or 36, an expansion val ve a conpress
hegpmedian ’t"’ﬁ@é‘é"émfﬁ@ﬁ and sisey ia tempenatut éoddbivered to the compressor 40,

 ar@l cro?dﬂr@stsécp tlhb @Srlng dJ aglﬁatf.x[tﬁg d ug]\}éétrpp%lagture I’Ilfllmheat

such "as ca d
medipmrth i lmore@miirlhaemperﬁﬂlr@ isrdulivetediso i Itlib dondemver 84! éXchalties heat in

he h at_medi um which circul ates in. the
bR G i R oSt s o Bain (e o Bingoines76, then

releasestheat tolkiee te@eﬁdir@tnﬁglﬂ@ @ﬁ@&&fdeﬁﬁasf | ThE heat3REi BRSPS condenses
angjat fromthe external air or the |ike and evaporates.

DY 4R FRORRFrathireds pERandgd by the Srpaasiorvalye B8t bts:oawd lower in
telﬁlg&ﬁﬁlré Qﬂd %WL{B %é &aﬁg}altefref(?d ’f}{%ntlﬁlg’l Cequ:Bé 6 the heat

and conpressed In the conpressor
mediumat jgw @matmhanme hha;amtll&xtnmdl aimot ﬁmshkc agam and

dellv t.he. condensgr
thér@ﬁ)'; Ze)?c a%ﬂggs ﬁﬂ@’?&ﬂﬁéd érgH ihwqqglatt)r?@qmes_’s
wheeg:e/rmgatamglgaalr 1sfcbnmmmglslym&attel 1h&@@6\ﬂfd@hsdﬁg4| | BBcRoat pump

QU et S R S I R S———
extnplee COF @hlie Obtain RXPARIREN LY hbilfhSRAIS1iR %gt‘éfi‘{) n%g by power

becones lower in tenperature and 1s retur
CORSAIRSIORY 6F alywit thrpeis qhtainerd and abowtdbise 1d6:s as maudhamergy saving

effect as an electric heater (COP=1) can be obtained.

The dehumidifying system 10 constructed as described above uses the condenser
34 of the heat pump 30 as the heating source of the regenerating air.  Therefore, as
compared with the case in which the regenerating air is heated by using the electric
heater as in the conventional device, energy-saving can be achieved, and running cost

can be reduced.
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20 medi um at | ow tenperature exchanges heat with
external air or the |like again, and thereby,
evaporates. The heat nmediumthus circulates in the
circulation line 32, whereby regenerating air is
continuously heated in the condenser 34. Such heat
punp 30 is high in thernal ef ficiency. When carbon
ium for exanple, COP

di th di
O o Bt Bbed st dmaai sy nondor prgvided at the
deheidioi fap ¢6ob Y2 RAYHe lspfﬁgﬁé WE%EQ H‘?%fﬁ{gg@%létc smtﬁﬁeﬁ s the

obt ai ned, and about three tines energy savi
TegPREEAtingAir, ht Bewesentinyentiasy is (n@r:ﬁmttgl t@:archhecomblﬂ'mtmdand

ex-[&%aszﬁp Wit 9 § de&g ciz&ﬁgt?ﬂ'g] élxg }PC@\F% g&tﬂggqlas de%%mgg fe utilized

above Uses the Conaenset
astthe régeatratigg siour The déhunhidifyiRgaor dRinlgy K Jons&ﬂ&é&f)ﬂ'ﬁ)y the
the case in which the regenerating

dei‘.“?“‘?gﬁﬁ%é?%xﬂ@yg&%‘? igglamation zges Bi ¢ 30 heater as in
t he COetensdcBRAbmBBYintft oﬁm%rhﬂhléﬂ‘%hg 8ﬂ§9‘§ ulﬂg be described. Ina

achi eved, and running cost can be r
humpidifgingsystemnedhe second embodinrsn showthm Iflgr Yehe euppl Cair $ine 18 at

t r
PR ol e AORHT 08 bS] M ey orG JeifaRior the heat
Pllﬂl{gé(herémom@ng])m whbaithet Heat medﬁmnis dumﬁaﬂddl iAfhé é‘lrdflﬂit}on lme 32 by
construction, ext er naI air,

arbyifd I hh S A0 dbf Fgeormting o 16 Tegmecheming ine 26 iahewd by the

abmag/ deseribéd toreflsép 3asviiRkSuppEaiesthk @gpc@y gu 1&{&%8 is cooled by the
hum dj é [ rotor 12 may be constr (F]
e‘fa%?{am 5‘? gﬁ -z oNemplyahyicausing the seprly airof thalpaly MNekine 18 and

t

th‘glée?gﬁ}ge O§5§p Qﬁtﬁgéeﬁgat#gﬁﬂig%ﬁ ytg te%%frl]luﬂ)% ?1%:3 Wi 8%{[} otlkljer cooling

of tha B hesir anchbsating of Riegegherating aumlpﬁrfarrﬂed aﬂ’tﬁt(aj iﬁnahme and
e

f d
th&@foﬁ@ g%g@%?ﬂ&%em%é% ﬂfﬁ dgllggg ysq?rﬂ é:gﬁ gglslgﬂﬁ%ﬂﬁ% enganced.
Accodul tlwgelbpve deenibth embediindit, divaBvhporaiors 36 MMEN6 hfd ;Ir!%idcd
driving the heat punp 30, the

t
buF{ Gt Bﬂgvagmatq,qs 3?@%%%95@9@04 WAk 26 i s heated -
by t kaxt ahBite AP df %‘%ﬁﬁﬁ%lfﬁﬂ%m&%ﬁ wilRRle¥pRided. A

d the supply air line 18 is cool
e YH%&)?Y§tCHBOfa‘ﬁ§ tiggl emnbediment anamd?lgg?’ difitersingthe yespect that

an%lcfctr%’ héath‘% 4240 Btobid¥drat h gl
air of the reg Ene} atin gﬂelr}%ﬁ&%%ﬁfgohﬁe &%tﬁg%uﬂséraefm\/\ﬁq?%(nght
sidsdp Figt3has coruwbd Mgth]tﬁe déhutrhidi fyinppdyyteai shodmdinBatd. Narhe
{ ai.r are perforped at the sane ]
eyt NS, G9FERLL A U S RELASTIRS 2L LIS, 8T (o iccion
of sly:s‘eganem@ﬁ' So g tHeGapdrleyatBRNAPESRed inthé 9&1&9@{’%4 is further
he crlbeP nbodi nent, two evaporators 36 and are

P(i t(]}g& ectric heater 42.’ A temperature sensor not shown is prov1ded between
the condenser 34 and the electric heater 42, and the electric heater 42 is controlled based
on the measured value of the temperature sensor.

According to the dehumidifying system constructed as described above, the

regenerating air heated in the condenser 34 is heated by the electric heater 42.
Therefore, the regenerating air can be made higher in temperature, and the regenerating

ability of the regenerating air in the regenerating zone B can be enhanced. By heating
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but the nunber of evaporators 36 may be one, or three
or nore. Next, a third enbodi nent of the dehum difying
systemw || be explained. A 20 dehum difying system

of the third enbodi ment shown in Fig. 3 differs in the
respect that an electric heater 42 is provided at the
regenerating line 26 at the upstreamside (right side

(n Fig .3) as ¢ ar { th.the dehum di fying system
SR a4 vt vkt thg et By &Eewwr%t%remoaé@bwah favorable
rdspensivdMesd M pek@emed. the condenser 34 in a flow

direction of the regenerating air, so that the

r egenBedk pdgurel embedimeat efithe ehwoidifyingesysem will baidesasbed. A

[ [ . 42 A tenperagture
AGRrRBRY S sy Beh Ve Rk iSRSl i Y R RSB i reggspect
thah thetdoadeiser 34 ofthh dastqrungP30 Bndotided el we UivegsibieBhe D4 42

i s cotr.lheg bas.(%_onthe. sured, val ue of the o
QUBRRIES it b SeREBITYIRg SaHamE 106  heAcreringld: thgidHgflowing in the
dEEBIRMIOPFishiesic8 ByaBe SRR ed, sestRugh the purge zone C to

regenerating air héated in the condenser 3471Is hea eé

b lezepaaireairr | Eherefore heatingamPaetrafithe megendrating air by the electric
t Lr.4Cca . j I erature .
héRGYYLA e MW ekhled ;l“hg gigl'wg%/ Efg?gf n fidh A Pgr?tf:wgefg}urre is

and the regeneratin e regene
héated Inetheegadanet 3.1 Thensgofz, dermbecfiokacy e4h bSynHagadd, agd

e regenerating air with use of the electric heater
mi‘ﬁn%tceoﬁg%f‘g}eﬁé“c@ ntrol with favorable responsiveness
can bEhpesidesisted4 ndsHe pravided ai ihe IMRPHbABAL 28%s HB&ribed above.

ehuni.di fying systemw || be described. A
TheePontiien ¢ithp gordrasarAdgnay heanynilewpassege of therregerisatingiair, the
dridense 341 is|
i AL B IR o O SR 8.0
diyersips lineckrmdghie air chcelntion Bhe 38.dinflytheitiksyst em i n Fi g.

3. A i ngl he.ai.r flowing in the djversion line .

54+ PR absorion® il o EhEH ) AeehS srStg Simplb gach provided
withenjywmgeondase34, but bplureigg ot icahdeigersids. mah g Slo9IdRd. aln this
c heat i ng .armﬁnt of tEEf reggnerati n%r air by the electric

e RPrRY LEprdensgetmed fe comecttwish therfircylaionding 32 to form
orlel Ht@t PdmptydloVriaSiRAIRS i [feat §u141? chars ffdyB¥ fhiied as shown in Fig.

condenser 34. Therefore, thermal efficiéncy can be
5.enhirdebymidigying systemshown én Figaf ipprovidedoeidh thigrpendensers 34

j b yersi ing. 2

e (B R e MR AR SO AT Rk b ieS) and e
diveryiopdingidt, andbis preddabwithitwoheapagened@and@s ai the sigiy air line

R s e A PN TN
sidehandathe condetistraddi A 0hd fe@enctSinghiik 24 8rel dolifected with the circulation
line 32 to construct a first heat pump 30, the evaporator 36 at the downstream side (right
side in Fig. 5) and the condenser 34 at the diversion line 24 are connected with the
circulation line 32 to construct a second heat pump 30. In the dehumidifying system
constructed like this, a cooling amount by the respective condensers 34 and 34 and a
heating amount by the respective evaporators 36 and 36 can be individually controlled.
Accordingly, finer temperature control can be performed.

Next, a fifth embodiment of the dehumidifying system will be described. The

dehumidifying system of the fifth embodiment shown in Fig. 6 is an example in which
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The above described first to fourth enbodi nents are

t he exanpl es each provided wth only one condenser

34, but a plurality of condensers 34 may be provi ded.

In this case, a plurality of condensers 34 may be
connected wth the circulation line 32 to form one

heat punp cycle, or a plurality of heat punp cycles

formed as shown jn Fig. 20 5. The dehumi di fying

AR ARG 15 g BV 818 adiclipie 80wi The bers pioy fbvisen gpe 62 in
wWaith wasIP6ct YolStile 1@id §Rh A8 IRRRIRL Isgalkd 6 he

ugst ream si de (right side in Fig. S%) alg%’gﬁtdﬁaem%m‘smg part 64 and
AYPYAPPEILENG Part R are proyided; at bpthosniddmuitionstdf thepipe 62.  The condensing

. .supply, air line 18 at

Pﬁ gﬁﬁ)@??@g% i)’rgtlhggﬁ\ﬁ%g{p?‘ilg% gg in H@;&%}_{)Wﬁempmufrg afnflows, and the

cxapamtingtpart 68ds ptovideel inplsd regeBratsiglienc et the dSﬂHﬁFéﬂﬁﬁﬁde (left
e

siﬁéinalt:'t e.re@nrgﬁtin line 26_are connected with t
ci I'eUfath Bnviosh pighdemperagirg g dlawset a first heat punp
30, tWaieRVRRhaAbRY | ' i

i de ineFi ann hegtgﬁgteh%?grgﬁ%r%ﬁ%ﬁgg&f{'/Hee?’tsé%to%lpe 60 are

Si . D) an
Plpg Sﬂﬂm,gh%b‘amé ¢ e pabe 62 evaporatey inuthetvapordtinggpaBa @ high
0. J.n.the dehum di fyi.n
R el s MR 1P BondiRe By e de hvh TSRS 4 if Rguetica.
Theas ﬁ@apgmrmmFMW_ i mg3d tI?rldgaf;rz&n@dlﬂ]??Gmtcbgﬁd af®YiHflowing in
. S S I.ve vapor at.or an .can pe
thPiyelof BRPEF lsineeeed P AGESuGreke dbs HEqaryting péen be heated by
utiliziqeew asre/heat ©0 ﬂidr@éer@?diir%%ipﬁr}fig’d {Eﬁqaerzl‘cﬁfétqoxﬁgg bl fila

enbodi ngnt of the dehum difying system w |
FeRESENB AR 2fne Thawshens: encrgy eapsuyptieminthetetestri¢ heater 42 can be

deerEaqdi, Hﬁﬂ&ne?%‘f%ciid'ﬁc? e Rgﬂrﬁlgf’@nﬁffﬁ%g&) le in which 9

the regenerating alr"is heated by usrrig a heat pipe
60. THedaserbedyibowe GocomingophpEififi2nibodinditchy Haap o

at | i G ugch as a .a Ls sealed, and a

regerAhklaliy el B A HRa i B §Blhdden Gopispive Gove power,
rupmoy co dambe baiubedndEgpecihilp b teffiftheémbbdifiche hedttchange is
Cagsome Si nlgﬂl’q[l)% 64 is provided in the diversion lin

2% PHRF FRAPLRS AR e reeenesaing Lipri2q ard Be air in the
diveydpotiaé 2Oevithad far S eRhQYi ' erat in
féLne 56 at ;he dé§ﬁ§¥?gaéggﬁg§g??§?%H@g%gg&?hgﬁ&éyg%¥wnnﬁ
CTRACHRY @R bRiagheyehpad snnirg egst can basignificently feduced.

condengy t ratin art 66 of e X

RicUBoPiLschied Rt CifboBARG! A cRBudhiys it & gfeh heat pipe

heat pipe 60 are p
6043 placabinghe doeriesling24, et theqmeseat inventia s nd6likitedidhis, and
art 64

el eases heat in the condensing p
the OPE ML o4 RaV 2 lareidn piflnspiienics ione #hais i e flow passage
of thegegmicatting@irai IAdcORIELY, it tdytR FrEGRBE Ak '?Q%énbfﬁﬁ gq’ine 26 at
the 15,590! ed ind ai.,r flowmng in the diversion Tine VLR
HPstreyn sile (gl idg ip Fign): - Simiarsithe gositien ofthelsgaporating part
66 be tieatd. gbiid bt NG t : tin
air_ at aﬁ%ﬁgﬁ t énp(gtrlgtﬁlﬁér,%%ftﬁ%vn\;%%e@ﬁné ﬂge 25 45d To example, an
external heat source may be utilized.

Next, a sixth embodiment of the dehumidifying system will be described. The
sixth embodiment shown in Fig. 7 is an example of a multistage dehumidifying system,
and includes a first to a third dehumidifying rotors 12X, 12Y and 12Z. The first

dehumidifying rotor 12X includes the dehumidifying zone A and the regenerating zone B,

10



regenerating line 26. Therefore, energy consunption in
the electric heater 42 can be decreased, and energy
ef ficiency can be further enhanced. 15 As descri bed
above, according to the fifth enbodi nent, by heating
the regenerating air by utilizing the heat pipe 60
whi ch does not require notive power, running cost can
eci al | he fifth enbodi nent, heat

d. . i
e AN -
thellehuA @R iine A, lthd'R glferadith 4die Fhid IHa gﬁg@ zog.iﬁgfif sion

line 24 wwth a | arge tenperature differ ,
t her e¥ 5y SIPPUy lingsgl$, d B arawsinnected ed fhat sigiply aic passbethrough the

i i .can be signifj ly. .o
ol tate P3N SO BR0n B0 A2 SR cppgson o
the serded sichemishifyingeedtarf1 2handhatelnimdifyhiy one R 8£@4 thivd

.di.version line 24, but the present invention is
achff fhfie E° K4 i ¥augeg and AUPRHSHAROShS pvpeew-rointihgmber.
MbenyHiRC € referrfdtingdfRt R8MASe cBRELASI o tgbﬁe?éhe}ﬂﬁlgf a{ilof%sses
assage of the regenerating air. Accordingfy, It nay

‘hg)é'gg i fegerprating snae Bogkthe third dchumididying rator 2374 the regenerating

We ' ' ' ' i 9. . Siml.arl h
2oHE B SRR S AU BB 2 fhd (B rogPhTRiiRE e Biof e firs
degpmidifyieg ratemi 2eih tequértve and géserargedng | ine 26, and for

al . ex: | . [ ilized.
Nt 15 dhin ERE R it R o gerine tredginibe dyimiitying

zone Wl oftthe fies dehlbaidi fyfitzerotdt P2l RBRAG SRR hS Pﬁeg@ s?bg? gir%i"the

7 1s . an e le of a nmultistage dehumdify
Se%%‘%ﬂ‘?ﬁ“ﬁfﬁ‘%?%%&)t% F7¥.s0 tha the ik passingethumighithy pymge zone C joins
thd Rizeficy i . LSt idi.f, i ng.rator .. ..

it S e A nl e JoF 26V JHRRUT o’ "%nd BlBhsion tine
24 vdyeln divatgen ghezainpassing tbrouh tisedrdwdhidiéyingizdid i ofghs aicond

8 t by m di fying rotor 1 each |nclude .
defifichfing oI £ DR Bheb2hA ¢S SedBmiiying
rotphé2hrogbatzongasiing Teuglu el purgd Zorel @ 88w Suto ke AfgBnerating line

nected so that supply air passes through the
26%%%63?%?% Jone A of the first dehumdifying rotor

12X, ThésupthuiFilte§18ii0 SrAARA Witk threSet 8 d i
dehum dj fying rotor 12Y and the olreéh%rha'tﬂ’dlr %ﬁ% zr%hr?ere%)ecme

CVIRoTRiREs JoAre e?a&@tﬁ ahbhe upstrasep sidesotleft sides in Bigqllesfabe delthmidifying
SHPIZN R J i ' ; apwhi | e,

o O aar afd Uit QS PP EABE B LS bRl tithe

delpidifyingtzongs Aiar thapsrgs zondsr©® afthetdehumediBigy Astdr3d 2X060€] 27,

B of LT ehum di fying,.totor. 127, the
r egelr\{feérag‘fvlhﬂ%j tﬂ% gerggngag?g ﬁﬂ%gg échfﬁ'Hldﬁé I‘i‘ﬂﬂ’l tgF fRres gondspesrs 34.
Th¢ ppectivetdoaderBgRIBar @t bRy idAng the Gisukehd dddsFightl@des in Fig. 7) of
depumlgkfgl h9 rot(gr 12X in _sequence and di scﬁar ed.
the T6tors to 127, and the air cooled in the condenser 34 is supplicdg to the

regenerating zones B of the dehumidifying rotors 12X to 12Z.

The respective evaporators 36 and the respective condensers 34 are connected to
the circulation line 32, and by the heat medium circulating in the circulation line 32, the
supply air is cooled in the evaporator 36 and the regenerating air is heated in the
condenser 34.

The dehumidifying system constructed as described above performs

dehumidifying process of three stages by the three dehumidifying rotors 12X to 127, and

i1
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The diversion |line 24 which diverges air passing
t hrough the dehum difying zone A of the first
dehum difying rotor 12X is connected to the purge zone
C of the second dehum difying rotor 12Y, so that the
air passing through the purge zone C joins the
regenerating air of the regenerating line 26 via a

di versi_o 5 24 which

' [ l.kne 44. Th nline 1
! f"\?‘g‘f?g%g W%‘%‘ea“a‘iéiFa s gfr"ﬁ'é’ot'ﬁ b Uéﬂéotq‘@r le@stfruesamnle, can be
mamrfactAredf t he second dehunidifying rotor 12Y is

connected to the purge zone C of the third

dehuniythel thg abgvgidsseribeg embediment uses thp sesdangert i afithi heat

drhe 30 ] ' regenerat i line 2
PP IPUS B 1R foureUiint ReBnbidnd BO°OR @) Y crbirarcr 36 as the
coplipg iselerde of the supplgeirevabticatfes, frgy bensugpaes hintanPRquired for
he%ggﬁ{cart OLS, 6 ar eq.rl%lt ach ﬂ]tﬁﬁt he upstream sides (left

Srdes i e E S ng)a 4981p% HisuaPATHean begrednesds 2 Xspesially by
utiliZihg thetedt i 30 H0ak eskeidf thdRul r iR i

S El i.e tgﬁtngje dehum di f yi ng zigﬁ%eég C%Bgf?nd?ﬁ%ﬁ%msbeglrcqumnga
“”i‘ﬂ% Sf gloggmentiongd Reatingispyicag anbeentingseircep as Bizhe sixth

mMRAER] ' ' y rovided wth
© the t hrt’egleé%)hnédbel{r?gglﬁg%% bﬂ%hdg n rli)gsS %'é{i v 58‘?1%8 sers 34
are phohd ahoge desarived epbodiasem,sheldsed corglohsess 34 and the three

i the, rotors 12X t 2Z, and the air
evablpiofd 36 e cBnd LA eB WRar iind 3. Lo s nvention is no
limieglemehia) éach cand@serB40indtdach dedpomei By
ant 21%12%)i TG(Ie rces ec?i ve neva or at orst 36 g{r%g bt%ﬁlté&wium}(conneaed’

¢ tharelnt 3 Draliy Q& heat pump.ysles mayhecformed.t o t he

Ci r Chth & ADave | i . [ Lk -

circulati ngvi E&t%ﬁggdc??gu ]at ingﬁﬁef ?ﬁ%; %%Fnﬂt]ﬁg} ng 6%‘|8f SyIZX to 122
arcyprovided oy thenymberied delpidifying roB®s 48X th HAZ is not limited to this,
and g‘gg’r@g&%lj &%@ﬂerm%fb&?c%ﬁ%?% in the 30 condenser 34. The

d 1 di f

ehum ying system co Sttucted as described above
per f dhapositemuot e Cyndensqrs 04 assn@flirkitede® thé aaBSdiMent HHwn in

-§ hr ehum di f yi rotors 12X to 127, and | |
Fid 1 BB BPCHEL e Bt St 8 Y e apeseangrai flowy Theretor,
theorontensers, 34 id PXRMAPbE priddedid théBivesin! BER D :J%Mridfrh%;fhown in

F.tge ﬁg ve described enbodi nent uses the condenser
5P t pEdse, 6 Ao demparatupeain flowing throughcibe divertien line 24 is
hedt€ QRA HiRkrb 08, Rk exBfith LOh s oS it BS. 9.2

cool | ng sour ce ofex_t eggzg%lcéﬂgfr%?{ﬂ%%é&t hé g?%“r’%,m Eg' 9, the
cong¢asey\P4anrisbmplareshingho jmttior tine #éds SlorwiheFing, dndehe condenser

24 IR IRTATIR o dep PRGNS S5t R BinkiiGh i s s shown
by theedasmed dinefin Fige 9rul ti st age dehumi di fyi ng system

AU h@ % of the above described sixth embodiment, the regenerating air may
be heated by using the heat pump 30 and the electric heater 42 (see Fig. 3) in
combination. Waste heat of the regenerating air may be recovered by utilizing the heat

pipe 60 shown in Fig. 6 and may be utilized for heating the regenerating air.

12
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nunber of aforenentioned heating sources and cooling

sources as in the sixth enbodinent,. energy

consunption anmount can be significantly reduced. 10 In

t he above descri bed enbodi nent, the three condensers

34 and the three evaporators 36 are connected as one

heat punp 30, but the present invention is not

'i§%t i Se. €each condenser 34 and each evaporator
t-dual | y connected, and thereby a

1.pl uraﬁdbm]mﬁlfhﬂ@tsywﬁpcgﬂiﬁhgﬁ may be formed. In the

above é:lescn hed enbodi nen %e t hree dehum di fyi ng

r ot ordsdehymidifien baving & defrnidifyinggede Whigh ltsrpeomdndaaira figw passage
of@ﬁﬁ&l%@ Si.lgbllﬂ(gi o I%Gvsc})cérf E)i())l?lp cﬂaﬁrzber 2nd ggh g‘bfﬁegghe ﬁaﬂ)é)ly air with a
deb@@idlfmnmmbehmd:mmgemmmg ﬂ:ﬁleamﬁc]m allows rageRetatify hif€o pass

b fl
R TR mighiRe tentes et e febppaiing member, and
Ther af@héenset Hea 50 ﬁ@ﬂxﬁ%&@v@éd andiGd pas @Sf %93%&%11&1{1}; air,

nq t he diversion lines 24 and 24 as sho

ang CRUNg R Eegenerating pi. | ow-tenperature air fI oW ng
through the diversion line 24 is heated, and
therefore heat exchange rate can be enhanced As
2. showdhe mlc]nrngldl@;ng dyetencamdﬁhsga to ddimrbywherefdl the dehumidifying

J ine 44 kR Fi nd the
mérierl 00 b9 Ty TR B @F&@E Ye%Z%geﬂéﬁ%ngﬁwr%zone are
altematedf oweed.he junction |ine 44 joins it as shown by
the dotted line in Fig. 9. 25 In the case of the above
descri bed sixth enbodi nent, the regenerating air nay

3.be haat eeh\hﬁld&r‘@iﬂggsy%ﬁl :Q:%@fdd?%_b 13t ?Wh%xg@tagr' ﬁ%gya@; of the

heater 42 (see Fig. i nat'l on
heatpumnsis previded argheﬂrawmysarge of theoupplychib yndithd supphygit Beooled
by M&AdvapBlafg. 60 shown in Fig. 6 and may be utilized for
Yheat | hg the regenerating air. 12 WHAT IS CLAIMED IS: |

A dehum di fyi ng syst em conprising: a dehum difi er

havi deh zone,. Whj c i s_provided at
41 ot e Bel iy e b A 2o Riak lorghian Fihereinguplaraticy of the

commmtprchlae@era ﬂaﬁi PSR bl BgedebRingpP! Y air with
a 5 dehum difying nmenber "and a regenerating zone
which all ows regenerating air to pass through the

5. dehurhe béminhaicyR :%g;gEteﬁloacE o fint he\vﬁle?gﬂ%deégc\ﬁb Meater is

menber, and a Co nser o eat punp prov
meﬂdﬂﬁ%ﬁsesf&@eP@$Sag¢1@fﬂlegamemtmgglral r, and heat i ng the
regenerating air.

6. The dehumidifying system according to claim 1, wherein a diversion line which
allows the supply air to divert and pass through the dehumidifying member, and allows
air passing through the dehumidifying member to flow into the regenerating zone as

regencrating air is provided, and the condenser is provided at the diversion line.
7. 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 a

i3
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2. The dehum di fying system according to claim1,
wherein the dehum difying 10 nenber is held by the
rotor, and the dehum difying zone and the regenerating
zone are alternately noved. 3. The dehum di fying
system according to claim1, wherein an evaporator of
the heat punp is provided at the fl ow passage of the

uppl,y. air nd the supply air is cooled by the _

df?iv’g‘gé}i/f&{“&ﬁ?le’& d .HH FHBSASIHUAE dPRs Whishallows veganetatiog gy to pass
tHréu |tﬁ5ﬂbﬁumﬂ§m?[ | ReBbd ' ensers are
pr&%ﬁded at a ﬁ%ﬁ/%asségga%?g%ﬁg&?g%@ﬁ%#@@%ﬁﬁ%gwién§pd
The deRefdeasing pag of g beagmipcproviiedgt & dosi pissage, of Wheregkierating
i@ I I r..is_.provided at the fl ow passage of
mrﬁgﬁﬁgg%ﬁ ?ﬁ?%%éggPpgag; The dehum di fyi ng system
according to claiml, wherein a diversion |ine which

20 allo the supply air to divert and pass through
8t he dtﬁ%hd'i“?‘ Y188 HEvee recofi@s P claig Tawhepsdw gidingrsion line which
alldwsoHe R Febuivkeriying r i

regener g‘?f]ﬁ é zone asa |P e%etner Ii:?l it%égg%qulrnﬁ?{sfh%%gr\}%@%& ’ and allows
alp pepsingdhroy gl dhesdohumidifying intebeato e iniovke sigenerhiil@zone as

ﬂﬁﬂﬂ e IMAYS tem conprising: a .dehumidifier
reé%%eléﬁg a glesﬁ#r)r?llg%}gﬂﬁ %g’ezcgﬂgc%ﬁp’?%ﬂupg pﬁ?ﬂg?%@ﬂﬁlﬁfhv&mm line.

fl ow passage 25 of supply air supplied to a | ow

dew p@i nt .chamher and dehum difies the supply air with
%a 13%&14?5‘?18? XD SYSLmh arcosag fo F'@g@ﬁewaﬁﬂe?rgalzeworaﬁng part of
thehefpigd is PasvidQoa ' ' Qs i

ohin o Fo o TS AL s BEE of o dord e il fisipe tough
theEs@sRErating gong. condensi ng part of a heat pipe provided

at a flow passage of the regenerating air, and

heating the regenerating air. 5 8. The dehum difying

system according to claim7, wherein a diversion |ine

which allows the supply air to divert and pass

t hrough the dehum difying nenber, and allows air

passi ng through the dehum di fying nenber to flow into

the regenerating zone as regenerating air is

provi ded, and the condensing part is provided at the

diversion line. 9. The dehum difying system accordi ng

to claim7, wherein an evaporating part of 10 the

heat pipe is provided at the fl ow passage of the

regenerating air after passing through the

regenerating zone. 14

14



