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[ DESCRI PTION] [l nvention Title] DEHUM DI FYI NG COOLI NG
DEVI CE FOR DI STRI CT HEATI NG [ Techni cal Field] <i> The
w@e@sont7ss nventi on relates to a dehum di fyi ng PODKR2@7/001148

device for district heating, and nore particularly, to

a dehum di fying cooling device for district heating

whi ch can carry out an air cooling operation by use of

hot water supplied by |arge-scale or snall-scale

di strict heating systens and gas or oil boilers
[DESCRIRRIONI ed i n i ndi vi dual househol ds. [Background Art]

<2> There . s spreading a prospect that the recent high
UnVeBHOHp?lU@]situati on is not a tenporary problem but is

IR Rk OB MiGahadsansk bieder Taaraky, min

energy consum ng countries o € wor I ncreasingly
[Techhbdedl Rigiiddat effort for securing stable energy

resources. Wth the effectuation o f the Tokyo . .

pib6t PEeserdeanyart innt Fekatesddet poAehunidhey iagsenakige gevice for

distri%e%gﬂge 4t o?%ef)gre[i‘fﬁrégrd?; hg(;; eéfe@éﬂuﬁgdﬁlg?? ln%(foling device

r It wl expec anintern
for diRteEguheasiguivhtidie cdsecdrri buto dn tdssddol émerapyrativg by use of
criterion o f energy efficienc etc.. wll be

hot wager exugp hiasey kasse%ﬁd@rn@m@bf/isrqél%@Bﬁt@ﬁédh@{épgysystems and

report..the. e o i.n donestic and
gas Orbﬁgli E?élslseljfgi é’?sgts?llfg%d &gr lergaﬁ(’?a/nuago @%ggglé%pr oxi mately 55
[Backpidundomst JTOE a year, and occupies 25.2% of the total

nati onal consunption energy. This rate also . . . .
c Bhgres po rhs cadi ngl 2 wrospe¢thdhphdihe redeng| eighy el yicEg tuation

ts w0l 08 BBRbo Y pYEFl . P RS B FRPRHD AR Bl (et
TherebSI?t Ralf drReLPasthsthify Fhunvhieseas the eandunptieringly take a

el ectricity shows an average annual rate of increase
great ef farufoncesudinglsyabla enprdy weseippesci dtish theaei{erguation of

the THGRe BB S lesSh St ot YePRLLDE L, DB BEPME, areentouse
gas fdghﬁthémé‘él@ YbfePeS @Yt CONSUBRAl Gareing estdentli de expected that an

. ui I di ngs and sanpl e survey ] o
international pressure about the use limit of fossil energy, the criterion of

energy efficiency, etc. will be strengthened.

According to the published energy report, the amount of energy
consumed in domestic and business fields of Korean in 2003 is approximately
55 millions TOE a year, and occupies 25.2% of the total national consumption
energy. This rate also corresponds to 41.9% on the basis of electricity.
For the past four years, the energy consumption of domestic and business
fields shows an average annual rate of increase of 5.3%, whereas the
consumption of electricity shows an average annual rate of increase of 12%.
Accordingly, it will be appreciated that the consumption of electricity
particularly has a rapid increase. Estimating on the basis of a variation in
the monthly energy consumption of residential buildings and sample survey
results about non-residential buildings as the subject of energy controlment,
it is analyzed that 50% of the energy consumption of residential buildings

and 47% of the energy consumption of business buildings are used for air
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results about non-residential buildings as the subject
of energy controlnent, it is analyzed that 50% of the
wep@sgy17eonsunpti on of residential buil di ngs aPdI/KR2600/001148
the energy consunption o f dusiness buildings are used
for airconditioning. In conclusion, o f the energy
consunption of buildings, energy required for air
condi tioning occupies 13% o f the national total
energy consunption o f Korea. <4> Accordingly, to
condi tguaiment eént ¢domcdtgioni, eof theeewdrggnesmpympnidbnt bé buildings, energy
. cqonti nuoys devel opnent of ener i ndustry while
requirgge py; YT r 6P 1éamilmgerq%tlwcﬁ$a?1y3%grogeﬁélﬁt fatjqnalg total energy
r i nprove the use efficiency o f energy for
con&m@??ﬁiéﬁ&%g%ghing in donestic and business fields. From
t Abcordiegingi nto igherantes phe idfffioi@r auso- odl leddrgy and the
. collective-energy industry in which thernmal energy and
cont ingpist r flevyalppmegdneoft e #NEF S eHENGI yenBrdei opbserving  related

. Lt r.at-ed i fi f ..
ntersEEO ! P SRREETI S0, BR3Pt B aGBe! B ety of

energybudirneds fcoadiddonhie Supfnesd ccdndedsviedsy tfdedds.  From this
. plurality of users in residential and business areas. .

viewpoppt j sthegpoi ¢ el Hat foRee cblos6r] hed- 6aklagy 1veT@ustsy 1ndustry in
- Utilj zes t - dug. i n i.on .

which UPLLEES IRERE. 5B AEEHILER, ULl PN HEVEL R heneration

facilibeed idogcerthat &ébynaahkgadifigc ndtacoMfyr ampegugg ik abe efficiency
energy by approximately 20 to 30% by virtue o f_ an .
of engrgyr apedonpsd 16f pdi kusé ey ffiehey gyarepstPrligd gallectively to a

pluraljIpr SVSIROL B TrifoRUl T AL RXSABPLAXT TR Y PhdiPed thar

y Vittue o a’‘reduction usagé o ‘ue

the cbhleen$verenerg r preotal uianageneadte. hEA€ occurred during power
collective-energy industry is eval uated as_an )
generagfdrocas ve hedfuser poukirabios shageahesigngi end r betat eafer heating,

cneretk hELARLHENGk SRUL T DIDn. FE k) OBP b PR 20 o 08
by viréMal dathoipyodedtusel &f fRet @y aPrmexgyabet YaltoZamminbi ®fement of

] famlies share in the benefits of district heating in
air emydodmeandby rappaeximete lar 30889%440%f bxs wppt i@ leneraglict son usage of

T T T
is evA®@tield 450 zn MeFfd@ivd amhdiise By DY aphlQ. I5>ddd1ihBewith related
conmbi ned heat and power generation, nanely,

interngbyenedr achvironmpetal restrictions including’ a climatic change
convention, etc. In the affirmative evaluation's debt, in Korea,
approximately 1.2 million families share in the benefits of district heating
in 2003, and in particular, 85% of supplied energy is generated by combined
heat and power generation. Korea has a plan to expand the propagation range
of district heating to 2 million families by 2010.

In the combined heat and power generation, namely, cogeneration, the
generation ratio of electricity to heat is fixed at 3 : 5. Therefore, it is
important to keep the ratio of electricity to heat at an appropriate level
for maximizing the effect of the collective-energy industry. In Korea, the
above mentioned generation ratio can be fulfilled in winter, but the summer

of Korea has an increased electricity load for air cooling and substantially
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generation ratio of electricity to heat is fixed at 3
: 5. Therefore, it is inportant to keep the ratio of
web@snsi7gd ty to heat at an appropriate | evel fPBPCT/KR2007/001148
maxi m zing the effect of the collective-energy
industry. In Korea, the above nentioned generation
ratio can be fulfilled in wnter, but the summer o f
Korea has an increased electricity load for air
cool ing and substantiallyno heat |oad. As a result,
no heat heoatper A$ ionresalte ohe dperanion het iofigdistiscimieating in summer
decreases to less than 10% and this causes a . .
decreagey dpr HF%t BN [k [ARCo i ABSHS 8f deter epi@rignin the economical

tici GRS B GHLAc 9. BPSEL) AT By P et

June andSedpténberr &t €008. col | ecti ve-energy generation
facilities for sufficiently utilizing the effects of )
the i WpneYe y, thexcaneral Hyn t Hateentind cof lardaveanesgmmegeneration

facili.tr:'esn%‘g)?ssclﬁrf?’c%e?lw}riLPLi@?%itni c @re’ffgcet\éeb?p%min@ﬁ(iiry, excavat ing

propagation” of "a techno o§y or suppl yi ng cool1ng

the depagd @f hsdtngndiusinencits heedssagy f aadl irt ipast ical mecdssalopment and
<7> I n one exanple of the above described cooling.

propagahidngyols upplgchied awbl bRfy, SR %bsor gRA1AAE cANGlEr YSdng distinct

. _1nst al t I or, such as a l|large-scale
heat”1tu39§#h§%se&%$e§§%%ﬁghat the chiller perfornms a

Ceit rgdle CeQdnipld OPET ahk Onaldskngdereiigyd deboMegededdrgm supply
di stinct heating facilities. <8> The absorption
technotegyl,| ean iabsgerfiigredhi bleghils| inateklef| d@i dg niegeRrt Qi psuch as a

by use of ,.heat gen e uc i t-he ev i Qn :
e PRl 3Bl e SO bR SO RGB! cootine
operat 9% 1BNAS @nkedy ideerantd f omt diest i 8its Bedthiegecilities.

[Di scl osure] [Technical Problem <9> However, despite

Ohey absarné 1oreshal stiess ains i gesdeltopehind svater | lgyibgiHya pive by
wse of DRaPBLRLTEEE Sy BEcBle DBGBRTRE DL O Sty ftrcran

and coh@TRer el re@axﬁt_fr adedeabHphs8 Ot {e egerant atl thoreutd@hereof .
absorption chiller has an uneconomn cal high water

[Disclesured tenperature because it cannot use water having

a.t eratuce of 80 C or less, and suffers froma
rkth??ﬁFErQ$FP rence between the tenperature of supplied

However, despite of various researches and developments for improving
the performance thereof, the absorption chiller has a limit 1in the
improvement of performance due to a low temperature of a heating source. In
addition, the absorption chiller has an uneconomical high water return
temperature because it cannot use water having a temperature of 80T or less,
and suffers from a little difference between the temperature of supplied
water and the temperature of water to be returned.

When the absorption chiller 1is installed to an apartment, etc.
occupying the most part of district heating, so as to carry out a central
cooling operation, there is a problem in that cold water pipes have to be
additionally installed regardless of hot water supply pipes.

Therefore, the present invention has been made in view of the above

problems, and it 1is an object of the present invention to provide a
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wat er and the tenperature of water to be returned.
<i 0> When the absorption chiller is installed to an
w@pasomess , etc. occupying the nost part of di BCT/K&R007/001148

heating, so as to carry outy a central cooling

operation, there is a problemin that cold water pipes

have to be additionally installed regardl ess of hot

wat er supply pipes. <p> Therefore, the present

i nvention has been made in view of the above probl ens,
dehumidnfying ¢mlang odgvéce fafr thet meeskest ingwnth arant oarry out an air

provi de, ad humdlfy ng cooling de [or di strict
COOllnﬁe%quﬁ@l% ¥hustPic et yrabar | }‘?d i)éso 88—Vl ealt oal l-scale

dlstrlpV ﬁ?ﬁﬂ% 95‘( tee[ndsﬁ%gl'?d omf lb%'igeerssgﬁlls%ﬂ in individual

rict heating systens an oi |

househbhisl ,etherabgt atlieding ai peduced L@Vlb@lﬁebo‘h@s thé hempébyentation of
achi eving a reduced device size via the inplenentation
the ceplingnhePeHHiPAg UBPYT athenaliivgBierife PAERBYShettiage and reducing

manufaPtiring" @qﬁ% %f v"f‘{‘ﬂﬁ GAUCLAE, TanL g?&t’eﬁd ngﬁ%?ﬁa% Y.

ed system con urati
[TechhT@qth)hﬁhoySbl ution] <12> I n accor dance vvlth an aspect
of the present . invention, the above and ot her. obj
b as60RdAsRpIi Yhew B§D&q§e0§rmﬁ frepends igvention, "t ¢ Sbove and

other 86%%%5& 'b@ga&c%fﬁé %\2\” ﬁé’ gﬁ?fﬁrovgélsbtnrb t %@?ﬁrﬂ 31? ﬂldlg cooling

r-sing. a cas iTst arti |on

devicet ier i MiArior Hfatife @AsLidingo @ vl thaigela Eflilﬂsta ghryition to
channel and a second partition to divided the we

dividec hagniglter iro o4 £he stasgeinichaniel ewanel s@éloﬁddveétchannel and a
secondeﬁgrnt[nlﬁ é?% o‘?o V&ﬂkf ged V‘ﬁé gi o §lme?le'1 0 £o€fl rg?d‘y@trtch%ﬂﬁel and a

an ot I'T "'suctrton hole

second Péf Qdhaehdly QUEST e tawét | dhadndheelihg Sirowededchanogd ,end thereof
the second wet channel being EYOVIded a t one_end

with aphewevifdenpih saist exhdgde fl an mdum@:r%ut@ideg aipeinto the first

e AGHRE By S SRS R, P 8 g,
exhaust N@ofé I 86r WelschRBsIRg! that eutdidesaepNdtwetscebadngist ithén being

dry channel being provided, at one end thereof, with a
perforgtedtuiished &liow baks ifon hmnéfemmgntheomuésr@ @il F clwam éhe first

vet el [OTDAUSERIEHENGTORREET, ' O aHLco e CIBANE prguiced.
one ¢h@" $éPROY, NGi@POKI NEralifatiedt Oaitrhes@neht iHNE NI o3Patidroducing
a sensi bl e heat exchanger configured to rotate about
circulphed air from a conditioning space 1nto the dry channel and, at the
other end thereof, with an air supply hole for supplying cooling air into the
conditioning space; a sensible heat exchanger configured to rotate about the
second partition and serving to heat exchange the outside air, introduced
into the first wet channel through the outside air suction hole, with the
outside air to be discharged from the second wet channel; a heating coil
installed in the second wet channel at a position between a rear end of the
sensible heat exchanger and the flow hole and serving to raise the
temperature of the outside air passing through the second wet channel by use
of heat of hot water introduced into the heating coil; a dehumidifying wheel
configured to rotate about the first partition at a position between a rear

end of the heating coil and the flow hole and serving to adsorb and remove
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second partition and serving to heat exchange the
outside air, introduced into the first wet channel
wo koosigtsg he out side air suction hole, wth t hEBCDKERS00d©01148

air to be discharged from the second wet channel; a

heating coil installed in tthe second wet channel at a

position between a rear end of the sensible heat

exchanger and the flow hole and serving to raise the

tenperature o f the outside air passing through the
moistugecaoilt stedchannehe byitadaced hémt withirhotheratiey channel, the

introduced into the heating coil; a dehum difying
dehumighbaingcwhgalghe v regansrates Apoviapprat Ingr e |§d$(t1’|b€ﬂdﬂplSture to

erer, IS4 RBSLAERBRH O S0 . R ASBPAPRAPE dvsice i

in ther Gf@”@é/terﬂéltsth’drﬁeqipfﬁrﬂl ﬁeﬁ’egeﬁefzhﬁv@’ré mﬁb?dtﬁ@e%dol‘é’rt Mdtalled in
dry channel, the dehum difying bei ng

the dmfegbmmeét Yy %P%V‘H}@Nh@ﬁ%@@ntﬂi@ st peetl @ ssuppéytlple and the

detun i BFFEL BRPE: pl " SofUTBE @ ol b i r bl el ey che ary

channeiimd whilcBOensy aldeM@niaN 8RQY atibVehGMot @iper aairal | gy | ral&heby the
channel at a position between the circulated air

dehunidulying Mbtel and BHBOQEHITY L ByAtnGxobaERd ol SopUedy the cooled

circul §ER, B bt BE S TR E G e Akl bl PGS e Mo
dPMH@rabfwl rtaewa@xﬁlceamqrﬁtéb%em%éy a N@lecex6hapefd ve cooler

and cool ed, the cooled circulated air being delivered
mstaltledt he tha ckurpp;hynrmdl atofa toheilcase in<Bomr effertab yegeneratlve—
rect - evaporati

evapor By Aty nt T Ry T EN B ey PO e SRR  4F carry oue a

second%P?ntco@flrIgheoﬁe?gﬁﬁﬁfabfVQﬁé!aQQ?é‘&l'a\t@dC%lerdmkﬁlﬁged from the
diTect-evaporative cool er serving to carry out a

regenegetzmﬁdavqpm‘abiwengwi@r ation of the circulated air

di,s d fromthe r erative-evapor ve
SPREBRERG, dbPyRetine BETEL PSS CordFtbed 146 | riralled in
the f1r%“@ét 'cH%x‘.rﬁz'l' &€l 4 Bokeioh! bé@we‘éﬁtt}fé‘%ﬁf‘ﬁdeahlﬁ suction hole and
position between the outside air suction hole and the
the seﬂenlshebheaﬂweeathmgehaargbsea\rmilgsew viemgve dmpenidves contained in the
urities contained in the outside air. <i5>
OUt31®ng¥rer ably, the device further conprises an exhaust

bbpYRI-ah BT dlhkeded it ”fﬁrﬁ)%?oegrnﬂﬁ%eézhﬁﬁr&haﬁgt dlower installed
position ‘between tlhe sensi bl e heat exchanger

in the second wet channel at a position between the sensible heat exchanger

and the flow hole and serving to forcibly discharge the outside air from the

second wet channel through the exhaust hole.

Preferably, the device further comprises: a second filter installed
between the circulated air suction hole and the dehumidifying wheel and
serving to remove impurities contained in the circulated air; and an air
supply blower installed between the dehumidifying wheel and the regenerative-
evaporative cooler and serving to forcibly discharge the cooled circulated
air from the dry channel through the air supply hole, wherein the second
filter and the air supply blower are installed in the dry channel.

Preferably, the case further has a cooler exhaust hole provided at the

dry chamnel for discharging high-temperature air generated while the
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and the flow hole and serving to forcibly discharge
the outside air fromthe second wet channel through
wo bmsextisgist hol e. <i 6> Preferably, the devi cePCTUKRR@7/001148

conprises: a second filter g nstalled between the

circulated air suction hole and the dehum di fying

wheel and serving to renpve inpurities contained in

the circulated air; and an air supply blower installed

bet ween t he dehum di fyi ng wheel and the
regener egemreewnov eewap ooaEter vearcoes et amdesendarpgedod i igropebdtyion.

djischarge the cooled circulated air fromthe dr .

ch%f%éﬁbkyhréﬁaha@w taiof §%§rggﬂﬁh¢ﬂ@ermﬁe@hr b be discharged

F Pk I tall ed

et R HTE, B g DL, LB e 0T o

hasef@rabm erthexhestatbol o deo\indeatiuatd t het odithie c}hwmag coil is

for di schargi ng high- tenperature ai r generated whi .
deliver g Hglin @Rat Pite-BV apicdat i o @@agea @%&ansé%tlempbant “a heating

seco ng 0 e Pr f 'y, .t
bmleran%uﬁﬁ@o(? tt%gg rLe, K- It%zl%?erg&ure AT’ t% %ﬁﬁg sgaﬁ Qﬁrbme, 4 8as
boikxthaQUgﬂ(hheb@ﬂ@ker exhaust hole is 30% o0 f the tota

circulated ajr. <i9> Preferably, the hot water to

ibref ety Tthe ocineslaiask ialg eufiionsd gehyoyghedh efr%lrﬁ%@/ted air

n eI f 0 a

SUCtloﬁea(fli%nggboi ?d »5105? %{ggr%gt Lﬁfré 9?1”%51 Bﬁ%fl&é}@gnee(ﬁmlxmg ratio of
7 : 3.small gas turbine, a gas b0|Ier, and an 0|I b0|Ier

<20> Preferably, the circulated air suctioned through

the circulated air suction hole is mxed with the

outside air by a predetermined mxing ratio o f 7 : 3

. [ Advant ageous Effects] <22> According to a

dehum di fying cooling device for district heating o f

the present invention having the above descri bed

configuration, it is possible to carry out an air

cool i ng operation by use of hot water supplied by

| argescal e or small-scale district heating systens and

gas or oil boilers installed in individual househol ds.

Accordingly, the present invention has the effect of

achi eving a reduced device size via the inplenmentation

of the cooling operation under the atnospheric

pressure state, and reduci ng manufacturing costs by

virtue of a sinplified system configuration.
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[Description o f Drawi ngs] <23> The above and ot her
obj ects, features and ot her advantages of the present
wo pwensi7e Wil | be nore clearly understood froPCT/K&2007/001148

foll ow ng detail ed descriptd on taken in conjunction

with the acconpanying drawi ngs, in which: <24> FIG 1

is aviewillustrating the configuration of a

dehum di fying cooling device for district heating

according to the present invention,' <25> FIG 2 is a
[Advanit egeduk| Eiftecag] ng the flow o f air in the

dehun1d|fy|ng coollng%deV|ce for district _heatin

AHCCEF A1y TP oA tdeBubidd S8iRg F?R/léﬁglQﬁYlC%rifd)R(i@;trWG%e@ti@ of the
presenﬂ gﬁ\%‘ﬁtﬂlbﬂ lh%%gﬁ%atthggal}ogg (ﬁe%'@? &t Yb & %hfétr 109ut 100 éosrsmle to

use ehumd yi ng cool 1 ng dev i ce

carry thust ahchihegiol g aspeontliong bousdieofpripsenhtdmsepbl @ad by large-
[ Best Mode] <27> Now, the configuration of a .
scale d@hurﬁnaH;ﬁCﬁbecd@Mrngtdéxﬂawg opysfiess r jangd r@@u@rg oil boilers

1n5talef880{1?a{}1%1{79(%1.{?h &S%%Sms I & (t)xl(ﬁplgyl Ithge %EI nggjent ion has

erence to e EWCEompanyi Rg “dtawi n

the ef¥28p &N dchéeiol! Q\Métﬁlcdﬁs@d\ﬂl@él Oikeokid hlﬂlepﬁﬁﬁlféﬂlbntatlon of the
invention, a detailed description of known functions

cool ingndorasiat i”(}}ur almi@rns thﬁcoatg@s@haédc hetr€ispuig | ISt dlee,onped ededucing
ubj t he esent
manufa\é’{an@@rﬂgl t € ot s?ﬁagls 1&?@@ s?% figg ayion. .

helles

[Desch9pd @0 60 Dﬂgﬁﬁ{gsptl on are terns defined tak| ng into
consi deration the functions obtai ned i n accordance
wilhé; abpé/epraéléemth@rmﬂdmepbh fﬁ@éurj@fuzmdt icbher opdvanéages of the

presene enk Mol PRRSTb i T BRELE BRG] Bod ol RS AGORNRE detaited

descr iph Gt @RRANGH &}rltjtinéﬂl@noﬁ[thofhé) abcdmpdBPIngOlr MABES! Qb #ich:
a_usual practice. <29> FIG 1 is a viewillustrating

t REG cohf Igur atieyn iddust rabinenitdicf gonlg swoal iong oflewi dehumidifying

coolmlgn@eeﬁlggg Hy! é%tiratﬁtpgz@ ccoggéon ;L9 th?heﬂqzegent invention;

depgm g fé“d”%%@% 1 H&t%ﬁﬁ'n@etﬁ@ofﬁﬁvc@'fdbﬂﬂ {10 fhee dehumidifying
present invention conprises a case 110, a first filter

cool1n22@¢V1aesfcmsdmtélhédteaémgwangmdmgcto ahaw@aemnj c@\i'dntlon, and

dehum di n exhaust .bl o
P 348 by s DiRE g B Foof DR bR 1Bl R 0f humid
air udcROSRCERS | LBONANTY Ald W@oling device for district heating according

to the present invention.
[Best Model

Now, the configuration of a dehumidifying cooling device for district
heating according to the present invention will be described in detail with
reference to the accompanying drawings.

In the following description of the present invention, a detailed
description of known functions and configurations incorporated herein will be
omitted when it may make the subject matter of the present invention rather
unclear. Also, the terms used in the following description are terms defined
taking into consideration the functions obtained in accordance with the
present invention. The definitions of these terms should be determined based

on the whole content of this specification because they may be changed in
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cool er 190, and a direct-evaporative cooler 200. <3i>
The case 110 is nmade of a netallic material and has a

wo e@Bangss ar box shape. The case 110 is i nst al PEOKRR2G0M/001148
a first partition 113 to digvide the interior of the
case 110 into a wet channel” 112 and a dry channel 111.
The case 110 is further installed wwth a second
partition 114 to divide the wet channel 112 into a
first wet channel 112-1 and a second wet channe

accordaii@e ditHhdecastd ot 16X hagsexnopwipst S rabr asusiidloprivliee.

1lg}provjded at one end o f the first wet channel o
11561 ¥ oFs it visHuel Hepleat Bigdehgi configyratiens pfse @elumidifying

. ch 2+ ..an 1 rovi ded. ne
oo RS R AR I LRSS
t Referttisg de RIG. 1Thehes delind dpeyitkt tylidd Mevice 100 according to

perforated with a flow hole 114-1 for transferring the
the prgsent dewvgnticy ¢anpHees| 2 s¢asgetl 1@ hanrldirst1bilier nl4 t e sensible

C I ~-2.1/Fhe. c 11
heat e3FEARE, 'Rl AT 1pd 103 £ 14 Tq SRBMMTHiR S InEER 180y apy exhaust
blowert N80 dry seandiefi11dd 17, iant ADdusipply diloeet at8dd ai Fegenerative-

froma conditioning space CS into the dry channel 111
evaporghtveagoalier $¥bpryd Roderertigeyapevaided erolehe2®ther end

0 r nnhel 111 for ppLyin 00l i air_into

ohe G RN gt iR IS P 2 Gep Pfgtar box
shape.Ca3Re 1dd¥el 910 uls hgst priedi dech w tthr& Gt Bricaxhadisfo divide the

‘hol e 119 for discharging hi h-tengerature air

interigenel dhedcass 1140 t Hdor ageatecheanngd- dlhpodasi diy cham] 111.  The
0.cafrli out.. a .secondary cooli ng operatjgn that .
case V1 EPAIRES Mtbu B REAICRY RO B RENR L th Bivide the wer
channell N11DPAue6da i fitrgt tike cASMI1012-Nr aHAM, teRokd el ah@the] 112-2.
air suction hole 117, is mxed with the outside air at
The cager 510 dasf ary outgide tagr kewy iphedlat &3 mrovidedt bt ewsend of the

. 110 i th i t at.e. 32>.T i .
firse et whahdf TLPINOE, SrbFRETRS QG BREnABO b8 Shgst wet
channel 1178gaggd 140 eRhai@tPASId 1108 PRIMBED dthenOWRl @€ Bhd second wet

suction hole 115 and the sensibl e heat exchanger 130 '
channeThéld+2r §or fdilscharging the wséslideo ar enovidei apeoridt pestition 114 is

pe s EPB) P b o SIS YL 0e B B TR i rrom e
first WSt @@8hhel 9¢par 3Rt & theosddong wasehdnHe] 112-2. The case 110 also
has a circulated air suction hole 117 provided at one end of the dry channel
111 for introducing circulated air from a conditioning space CS into the dry
channel 111 and an air supply hole 118 provided at the other end of the dry
channel 111 for supplying cooling air into the conditioning space CS. The
dry channel 111 of the case 110 is further provided with a cooler exhaust
hole 119 for discharging high-temperature air generated while the
regenerative-evaporative cooler 190 carries out a secondary cooling operation
that will be described hereinafter. The circulated air, introduced into the
case 110 through the circulated air suction hole 117, is mixed with the
outside air at a ratio of 7 : 3, to keep the interior of the case 110 in the
atmospheric pressure state.

The first filter 120 is located in the first wet channel 112-1 of the



<33>

<34>

<35>

<33> The sensi bl e heat exchanger 130 has a rotating
shaft 131 installed in the sanme direction as the
waeemsndi7gartiti on 114 and takes the form of a POBER2@7/001148

rotate about the rotating aft 131 inside the first

and second wet channels 112-1 and 112-2 of the case

110. The sensi bl e heat exchanger 130 is used to heat
exchange the outside air introduced into the first wet
channel 112-1 through the outside air suction hole 115

case Wi hatt e mastisiae wtween the diusshier gad fsnononhéosecdim and the

. et channel 112- hroygh t he exhaust hole 116. The
Senswignilﬁﬁ{]eeﬁghatng@&cﬁéﬁger UI%@O 15%5%&@9 of4fh ofs aused to remove
impuri'ﬂﬁ&ey mhiRal ter ned dhiaG ohalr hiidt gd ?Vr.pr%%?éfaﬂﬂ 8 the first

thin plate, such as an alunm num plate, ‘etc. Sul abr e
filterf d20 hisatnexdhbageriThefid tar e apdoivd dadi Bn sagdidblenttom the case

not or and belt (not shown) for rotation o f the
10. gsensibl e heat exchanger 130. <34> The heating coil 140

il k(x)é %%ﬁgpﬂei Heﬁﬂ“%x%féz{r%rv‘%O %anyqjoé%%iﬁgltsﬁgftt Hglic szalled in

at a position en a rear en e sens

the sameadirextbanger ti8Gcanad tfaetiliow hd enlildakdes The form of a disc
heating coi|] 140 is used to raise the tenperature of

to rotdé byt dehpalPtajangi MipithriodgHnsiie fihestfivgt endnpegond wet
chanmel 214 gk 1803 B oLalion 1ot She' SHEPONE Bt sxepgger 130 is

erel nto. wat er i roduce

used toohéatl4fchsngdelthy enadide ariranyt redecsk!iges ethed FOR3ANMRAY channel
a cogeneration plant, a heating boiler, a ) )
112-1 fheough (A8 pelside spdl Isughtoerdwil el 1 wikhl thgagitside air to be

: [ g [ , N4l ' , a
s Y210 AEPTEA S, SR8 AL LI ore 11,
The seflehind Hedtyigxghapee!l 130G akes ther 6d@at iofga shvmklcddbtpatterned disc

.installed in the sane direction as the first partition
fabricatiesl hyhdprogresinghed f birim dflakedi sech cay otmt alusisur phate, etc.

. taLi f 1 iRside first t_channel 112-1
cuitab L 08 AERkRY, BRSO RubLY YR s ddfortand vene
(not sB@RUNEGH Tt Mg onheelthd Senks$hlcoBad e dxbethgae 1t30e heating

coil 140 and serves to adsorb and renove npi sture

cBie deabidig Aot hd4li it dlogatatl anrthei fhrst tee ehrapnehabidell of the

1.. Thedehum dif,ving wheel 150 }s.regenetated by
case 1o PBPhg PRSI HEET sedenbi SuPk T BRBTLE Teaptpyphanser 130
and thdef 8w Shdle 113t t herThhi GRat APPEFEUrRIOOULST @Rdaity raise the
wthin the first wet channel 112-1. The dehum difying
temper gigl of 5the gesideh®ai preaseing dhrough the first wet channel 112-1

by use of heat of hot water introduced thereinto. The hot water introduced
into the heating coil 140 is delivered from any one selected from among a
cogeneration plant, a heating boiler, a micro-turbine, a small gas engine, a
small gas turbine, a gas boiler, and an oil boiler, and has a temperature
within a range of 60 to 120C.

The dehumidifying wheel 150 has a rotating shaft 151 installed in the
same direction as the first partition 113, and takes the form of a disc to
rotate about the rotating shaft 151 inside the first wet channel 112-1 and
the dry channel 111 of the case 110. The dehumidifying wheel 150 1s located
behind the heating coil 140 and serves to adsorb and remove moisture

contained 1in the circulated air within the dry channel 111. The



<36>

<37>

<38>

<39>

honeyconb- patterned di sc contai ning an adsorbent, such
as silica gel, zeolite, or the like, for adsorbing the
wOorRiosen7es cont ai ned in the circulated air in aPdr/KR2007/001148
adsorpti on manner. There arfo provi ded an additi onal
notor and belt (not shown) Tor rotation o f the
dehumi di fyi ng wheel 150. <36> The exhaust bl ower 160
is installed in the second wet channel 112-2 of the
case 110 at a position between the sensible heat
dehumiet Ehianpg @hedBAL5ANds t hegehboatedobe ddabotat imgd tbis estisoobed moisture
forcibly discharge the .outside air fromthe second wet .
to thesiphKnSiBP1Y2THe CRHSLRIF tIRES colita BAENTIGMRETRLETe <yFS g erir within
; i Fo4 Q11 S S s 4 y I
the {3SF KR, ChALEN TERL T R AR Tnb WBcET VS OO, Hi g of @
honeycamb-pricermed hdlse lédntandidgheaneludsbbchyi ngusheels 1680lica gel,
. and used ﬁo renove jnmpurities and bad snell contained
zeolitien phehe dEkR.afel adsprbmeethe dmiytunensonicdppd i Ithercirculated

170 4 . ol : . o
oir L2005 ARRPLIARRURI. o5 MR, Bty jonal notor
belt (bovehowdBQorsratasi@l bédtHendéhmidi fyiabanrel 101 of the
case 110 at ~a positjon between_ the dehum difying wheel
13@6 Sfdatse bdavey BPQ seanstaléedigetha secent Wb echangel 112-2 of
ol . . it i
the 4 24814, SR 0 WP SHLABLIBIL ASPTLIBSHEEY 130 and tn

flow HAl®. 1339p, Thel negénes afoncebby apiaichitgee tteobetsii80aiis from the
installed in the dry channel 111 at a_ position between

second; jet ¢haeralad barZathraghpihe pehasst i®lantit.he

d 1 di fyi 0. the.cirnculate '
R RHE R é?ym LaLicle i e oA ety L Phyyhe case
110 athe deRupich fiydthgemheld d6Qusstads 4ie bricehangesiet 0117 and the
h-tenperature dry air and subsequently, heat

hi gh )
dehumigy geleedndo@ oredsed: he resgendmany Mdcavandobad ismell contained

. C f.urt her lis t i | at aj .The . .
o encBOLGLaRRP oL IErEORNT. OB, AR, FLRRR 0y vacreria
filterhohmi 138afi 1y hepapds ellfom Whelcass 1be hi gh-tenperature

air generated during cooling is delivered to the

cot eriregheniat bhores 189 . iHdnetalled anddiet def ahmanel 111 of the
d thr

case 1I00ALHGRAbLT B becr §BF SUURIG P T aMeBl 250 BB the sensible
heat ekthaifeat 83D ahd-usbletd oeeisly Qidchbhg the circulated air from the

regenerati ve-evaporativecooler 190 is divided into a
dry chanyelcAdhridirougid the vidtr celadnAedir pipmdyparle bi8.t he

The regenerative-evaporative cooler 190 1is installed in the dry
channel 111 at a position between the circulated air supply hole 118 and the
dehumidifying wheel 150. If the circulated air introduced into the dry
channel 111 is dehumidified by the dehumidifying wheel 150 so as to be
changed to high—temperature dry air and subsequently, heat exchanged and
cooled, the regenerative-evaporative cooler 190 further cools the circulated
air. The cooled circulated air is delivered to the air supply hole 118 of
the case 110, whereas the high-temperature air generated during cooling is
delivered to the cooler exhaust hole 119. Here, the amount of the high-
temperature air to be discharged through the cooler exhaust hole 119 is 30%

of the total circulated air. The interior of the regenerative—evaporative



<40>

<41>

<42>

<43>

<44>

air, passing through the dry channel, is delivered
into the wet channel, the air is cooled as water is
weraposased by the high-tenperature surface o PCT/R&20021001148

channel , thereby acting to gpsorb heat fromthe

remai ni ng hi gher tenperature air passing through the

dry channel. Thereby, the air passing through the dry

channel can be cooled to a dew point tenperature to

t he maxi num extent w thout an increase of humdity.

coolerTh®O cionfli gidedt i o afdrtyhehairmgaénmchhi vet- ehapeiat i Mea part of the

cool er s di. s Kor ea. Pat Regj stration No.
. R§30UEbe hERHEN EE ré( aﬂ%%ae|1ed18d3§§we§€ oftoheh@dret wepannel . the

i Peogd tRd t

air i 08 ?(]é |a§s¥a dllgl n%adrybghgﬁérzekpgﬁ @@%%%égcggga% of the

wet chafnedt, atheosby i aoting ftonabsdrbt Ngeat from the remaining higher
regener.ati ve-evaporative cool er 190. The

tempergf Ve raigy RARYIAEI VBrQisBI Ehe 2y shanned -t o Thewaby, otie air passing
e d g ey, at f.th l.at e m

throucf SAPCEEY EORLTOCRCR LT (S, SLESHIRL Soflfall™ o un

max1mumup&t®nﬂ:hﬂth@ﬂﬂﬂdﬂ ngcfeaSelbfohmﬁmﬂ1cpndlThéﬂudmglguﬁatebn of the
CS through the air sup hol e 118 of the case 110.

regeneZa} LYCREYAOHAl 1Er COPkE bwl@ﬂw andl Kor e diad eaf ngéstratwn No.
e yin f S c

ososoe Nl VB STLY 08,58, e eh e AL L pein
i ﬁheieixaettmvhbmraeﬁee aevotet @0BI GS.inktabled in <> dH C&ha?mel 111
is a V|8m1|IIustrat|ng t he rom1of air in the

of theqepsfiild f% AgPeYISI Phgi Ty éiene Of ofhedF exaricEat iveaevapgrative cooler
agror d res VL i

190. ?‘g@ h | ?Vatao{a?aﬁv% ec%gfﬁr;e@t s%gv%fsf : %ﬁ%riyo ugf % secondary

coollngumspéréﬁllbnuﬁed the theudehadm firf Vireg €| Fé@ndey i§8-evaporat ive
<43> Explaining first a dehum difying cooling

cooleropdl atsPos cidr sHeRl Yodihe i iestihieingr ¢k Hahaethel canditioning space CS

o RS Sl SRANTLIR IR, e, 5 b

oH¢rdidef@irr,, the bfdra@dsiceshd RifPedsd118et Betaiahi f18g cooling
circul ated air suction hole 117 under the operation of
devicet rf@raudwf,umil yhemt@;n@r aqguding t &9 ,bb@spﬁ@eemhrd@ghmme will be

ceser BRSSO Fih s B DA R el ot o0 o

151‘.6 surhist hhatwéshel NRis 8£ 4111 Qg C oY aﬂmwdof natihercitheUlahgddi fying
air is renoved by the
cooling device for dlStrlCt heating according to the present invention, and

FIG. 3 1s a graph illustrating the temperature distribution of humid air used
in the dehumidifying cooling device.

Explaining first a dehumidifying cooling operation carried out in the
dry channel 111, circulated air from the conditioning space CS, which is
mixed with high-temperature and high-humidity outside air, is introduced into
case 110 through the circulated air suction hole 117 under the operation of
the air supply blower 180. After passing through the second filter 170, the
introduced circulated air sequentially passes through the dehumidifying wheel
150 such that the moisture contained in the circulated air is removed by the
adsorbent .

The dehumidified circulated air is heated by adsorptive heat generated



<45>

<46>

<47>

<48>

<49>

<50>

adsorbent . <44> The dehum dified circulated air is
heat ed by adsorptive heat generatedfromthe surface of
wao bhesdetissn di f yi ng wheel 150. The resulting  PCT/KR2007/001148
hi ght enperature and | ow humglity circul ated air passes
t hrough the regenerativeevaporative cool er 190. <45>
If the circulated air is introduced into the
regenerati ve-evaporative cool er 190, 70% of the
circulated air is cooled while passing through the
from rthgemarﬁztdeveefevdmr%hmédtf@@hgr wi&d, 0d 30%hef reheting high-
Ci rculateg air é dlscharged tao the outside through
tempengh ur e fide L ORXRAESH Yh 61 ECUI R6d U 6>Dasfescthranght Ee diegenerative-

y qdot hrough the regenerative-evaporative
evapo%o?%%()?g%? ?g secondarily cool ed whil e passing

tHlfoum dilreuitedca avagoi atriodec&bddhes 20 regdiRrabhve- evaporative
B lgpl ied into the condit.ioni nlg space CS thr ouq1
Coolert h]é9 ai 70 uplpl §hensii Bculageds aithd Sc gl et whi keypasneng , through the
t a operat 4 Qn rried Q S
regen APl LR8N pSIGDRIAR ORGLELIAE 607 FHED Bk idea air 1

dischargtditdetné rouk §1dentmﬂ1§ﬁ eithel 6@(91 ek h@(Hauéﬁtho\l\@t 11©hannel
112-1 through the outside air suction hole 115 and

pa88 el rtCH}%ﬁ?éhatIhe haying passede fhropgh uihtereganerat ive-evaporat ive
cooler?ipﬁ?@t' o%eé gaaref(l?au% %hOWII%a rpj‘égh%] ﬁh{%tggh the direct-

ere e al eat exc

evaporlaitgﬁt eopesal200e whedehy BBt rudhkiedotii® e aohdi fiohMez space CS
ond wet channel 112-2 while passing through the

throug@eﬁ@ BlE HPRLY dwdpakigep! 1h6. Caﬁ@eﬂiby the outside air

oBEt Ao BB o TR S R BT g h N LT ool e vt

channel40higihe ehseme nsd Ul Qn%h*}’ﬁﬁu@ﬂttyskﬂﬁsf’der di¥ f1§”1ﬁ€-‘1“oduced into
rai sed by hot water supplied into the heating coil

the fiups. wehechannelt Hd2olt Hirgughi thet oupeidgeldivesact jont dol¢elld and

passes, Zﬁ%&g} 'tulbr/éer}gr%\gef?ﬁ 5925 L?ngr ta@g%){z]e'gr%?ﬁ{)%y&éh?@%g%haust blower

160. deeni dichyi Rl tekreel o&’éﬁd@otaaw ng iHgaf %kaﬁa@lgea with the high-
adsor bi ng noi sture therein, the outside air forcibl

temper@mzatrﬁ)mdeénﬁbmnmdetn letetde affierisathersecond wet cha¥me1 112-2
anite SRS P g e TR DS SRR Bl outsic
air wi?ROMR raised temperature passes through the heating coil 140,

While passing through the heating coil 140, the temperature of the
outside air is further raised by hot water supplied into the heating coil
140. Thereby, the outside air to be delivered into the dehumidifying wheel
150 has a significantly raised temperature.

Then, while passing through the dehumidifying wheel 150 rotating in a
state of adsorbing moisture therein, the outside air forcibly evaporates
moisture thereof. Thereafter, the dehumidified outside air is moved into the
second wet channel 112-2 through the flow hole 114-1. Through the above
described process, the surface of the dehumidifying wheel 150 is returned to
an original dried state thereof, thereby recovering a dehumidifying ability
thereof .

The high-temperature and high-humidity outside air, moved into the



<5l1>

<52>

<53>

<54>

<55>

descri bed process, the surface of the dehum difying
wheel 150 is returned to an original dried state
wao bh@seorf’gs t her eby recovering a dehum di fyi ng abCT/KR007/001148
thereof . <50> The high-tenﬂyrature and high-humdity
outside air, noved into thesecond wet channel 112-2,
i s heat exchanged with the outside air in the first
wet channel 112-2 while passing through the sensible
heat exchanger 130, and di scharged to the outside

second Weoudtanhbe 1d2h2ust hedte eidfangedivt t Refter biityd deoaifrl &9. the first
2 and 3 , in the dehum difyi ng cooling device for
wet change} | 2-heHtilggParsu8e di HgUElD thee Seirsd bbathaagyvexahiasger 130, and
: ' idc t I I8 dnt it he case, the
dlSChdcr%FguOatklfé%l1 Ogl??ﬁ*e Fé%%ggeﬂﬁwégﬂaﬁgg&qlgeﬁg'r (c) , to

pRefradng ke dF &S, DaxndB,a ihakheddhamndrfaimf ecodldhg device for
) absolute humdity. Wile passing through the, ) )
distrigénbeatdngyacreramigelto the pipsend anventayn; dfchargydated air @ is

: [ r -1 emper r ng | r ;absoldte- humi dity, air . .
ntsodbGERahoTRECALLY 0o, LU 0501 5 LN, s air .
to prqduedugiixedi kiha@ mgving apirdi SHOReMErdthife LAAPSBRIUEE humidity.

.. I n sequence, while asstng_throuqh the i _
While pageing shjapghethm debumide ! xingl wreelt nthe ehged ai ur®@ dsfchanged to

. i i i i.r..havi. l'i ghtl
higher Demfichrofd ah ISRENIBSal Hetnift PRI RSSR D L0t &
hahél tthe sPB3X3MHanwbal &xchhigiedt be ﬁbrradn@@l%ed @ULSHHE a rapid

air (7) passes through the first filter, the filtere
drop gndy( 8)n hismperatsrgre t edpersaauerceandwablsol pessingni thropgh  the

resenci HAGBEoR 1B, by 00 T Sebdr P TR GRG0 changeo
into R&SSIBY Hakisrigh tshegﬁtq@rsimw@ré@ate@é@aﬁn@erandTh§n§h_t1y raised
|

resul ti ng heat exchanged air (Dis slightly raise n
absolutenipsridithf.e, but keeps the sane absolute humidity as

that of the,air, (r) . Then, the air. is raised onl .
B afuRh i frcolUSRh gufSiBubis (oot i Ougiche first
filter, eghd tiiNGeddd B! BAPEhAINR Bdrpefidure FRAADITRR Bumidity as
r) is dropped in tenperature, but raised in absolute

those éinildi ayr i@ .t hEhecair S® 06 heassexupangedougth tthe outside air @ in
the iSRS ARSE ol B A TRERTL by rchanser. e
resul tWhg | 1ReaRasedRgged air @ is slightly raised in temperature, but keeps
the same absolute humidity as that of the air ®. Then, the air ® is raised
only in temperature while passing through the heating coil, resulting in
high-temperature air @.

The air @ is dropped in temperature, but raised in absolute humidity
in the course of passing through the dehumidifying wheel, thereby being
changed to low-temperature and high-humidity air @. Then, while passing
through the sensible heat exchanger in the second wet channel, the air @ is
heat exchanged with the outside air in the first wet channel such that the
heat exchanged air @, which is slightly dropped in temperature but keeps the
same absolute humidity as the air @, is discharged through the exhaust hole.

In conclusion, in the dehumidifying cooling device for district heating

according to the present invention, air to be supplied into a conditioning



<56>

<57>

t hrough the sensibl e heat exchanger in the second wet
channel, the air @is heat exchanged with the outside
w@eespB)88 n the first wet channel such that theCTERR007/001148
exchanged air (c) , which ij5 slightly dropped in
tenperature but keeps the absolute humdity as
the air (c) , is discharged through the exhaust hole.
<55> In conclusion, in the dehum difying cooling
device for district heating according to the present
indoori BY&HH 1i@NsulRecté® toe theplanefed Mfohdat and moisture via a direct
conditioninglndoor space is subjected to the transfer
contacsf wieht thad almmsduﬂemg. goal gr 1@6:)nt adhisi bas t Hee effect of

dehum di coo evi ce. s -the effect
achi {80 B a8 ERCEED ¥l BroflyhdnaT bty cootine
air wighda Sllé)ﬂpté{dp@gaﬁﬁ@ hébﬁh ig_lrsdﬂtlr&el,ﬂ & bOw.t eppatal Urd fferently from
heati ng source of urther, differently from
conven(cmwéntabmmlt1%&3$bwm33vetm\ﬂeh@@dlfﬁmgde®mhmufﬂfwlng is operable

cool.i ng device is 0 ble in .t at nospher.i ress
in  thEy oypOSHETGS SaeSo iR | FUE B 1 or o riddedt FRgt idfrat ion,
resul t@ng Ams h d&mapl& ahHeé %ﬁu@ﬂ oftf o ITRAKA et 4 inB0csASt S -
[Industrial Applicability] <56> As apparent fromthe
[Induaboied deldcabtliion] a dehun1d|fy|ng and cool i ng device
cordin o.the pres invention can installed to
S el e uBET AN RV PROS: & AR EPis hntt® cool ing
dev1ce""§&&frd‘ij§é't‘6€'ﬁﬁ‘@ p%s@htstiﬁv&itlbﬁaiahnge fiagtdiledeso reQid@mtial and
to utilize the hot water as a source for cooling a
busineseorbui kdifigs Al tehoughistige Jmtef eatrerd datbveliaterhs @fstirhet heating
resent in entl n h%% %en di scl osed for.illustrative
Faciliifo 8865 (RAYA 1445 IPEAGinE I &F (3 GPYICCabRy S0P L 2 Toon.
tAidhoy, 't%HSpmrFé&aéﬂbeﬂ‘ﬁnen%de 1tBSpARdnt invention have been
substitutions are possible, wthout departing fromthe
disclase@pﬁaramﬁluﬁpraﬂnveoﬁunnwee$;1ahn$e(sklhkeddnscﬂh@setk|wnlﬂrﬁppr601ate

| CLAI N5 5
e ST SAEL SR S5 8 i vichou
depart‘éﬁgpﬂcﬁd Ne 805 2arklPSHi E?tv'&g el 1ihPdntRBAT AS 1 @f’sctlgsedd in the

de the interior of the case into a wet channel
accompanyling chaimgel and a second partition to divide the wet
channel into a first wet channel and a second wet
channel, the first wet channel being provided at one
end thereof with an outside air suction hole
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for introducing outside air into the first wet
channel, the second wet channel being provided at one
wepashieseof with an exhaust hol e for di schar gPCKRR@®7/001148

outside air, the second parqid tion being perforated

with a flow hole for transférring the outside air from

the first wet channel into the second wet channel, the

dry channel being provided, at one end thereof, with a

circulated air suction hole for introducing circul ated
[CLAI®BY from a conditioning space into the dry channe

and, at the other end thereof, with an air supply hole
“Halmo¥]supply|ng cooling air into the condi ti oni ng space,

B SARL Ele BETRAT RSB BR: AR B o

eéCBQQQQM&hﬁgOMtﬁhﬁe hftnﬁ@ﬁfﬁﬂuﬁ@ﬂdénﬂﬁehh@eﬁkﬁsbf the case
wet channel through the outside air suction hole, with

into at Wet minasiele aad ra ey b@a@n@b rad ge et prsmpahiel tS 68 of digtde the wet

crannc§30F L4, E9R7, B SBLADFACRAL B G MRS et et

channe3€B&idY %rbﬁﬁiedeéﬁhéx&g%rnda@ﬂertel@@ MtQiNahobﬁt:ﬂrd@ 8€f Vdidion hole
to raise the tenperature of the outside air passing

for imtroduging heitsedondimetntohatheel f isgt uget oﬁhéﬁél@ﬂ oth¢opecond wet

ter. i ntrodu to the heat, (o]
channe ehli’.ﬁﬁngl f%ﬁ Hé&%ﬂe@ @8ﬁf|ed‘@r flh é{}é aat?ou?xqaﬁét hole  for
d1schafr%fr€%1 3R ot § e afira pl@@lgec@ﬁdbsarweﬂbra Heaag poekoRhted with a
eating coil and the fl ow hol e and <64> serving to
flow hedsofbr atrrdmrséemvagmestout@ldmraum fresh ithet higrs¢i welil easgel into
r MAthI ann dehum di whee
the sqhNghdo. SRR ooy av ENBI | (it Ten O S5 betf O srf dhereof
with éocfﬂ%ﬂ@féﬂ SHRPlsvict i Ql‘(ﬁ‘@ofé‘it eﬂxt‘?@dt%l%gechf@ﬂaft@& air from a
hi ghtenperature outside air in the first wet channel!
conditannlings5pace riagentreatdry eclenapbrand, vet cdw eth¢msmndl Itbereof with

in t hannel Ltion between the. circul at
an ai P WORIGOBILS FOF GURRH RS AT Y1 Hg i Eard A he” Shdce,
sgr I AgiB1Q CRQl té%%hﬁdiﬁ¢”éﬁh?gg&¥eﬂ Ity (RftalEY aBb@Nehe second
was dehum dified into high-tenperature dry air
partltbyntdmﬂ dehvirigditbyherf whelainganﬁhesub@eqieeranry iegaduced into the

rirst SeFrSRRER AToRE0LTE o ot od. SRS BE' Bside air
to be discharged from the second wet channel;

a heating coil installed in the second wet channel at a position
between a rear end of the sensible heat exchanger and the flow hole and
serving to raise the temperature of the outside air passing through the
second wet channel by use of heat of hot water introduced into the heating
coil;

a dehumidifying wheel configured to rotate about the first partition
at a position between a rear end of the heating coil and the flow hole and
serving to adsorb and remove moisture contained in the circulated air within
the dry channel, the dehumidifying wheel being regenerated by evaporating the
adsorbed moisture to thereby supply the evaporated moisture into the high-
temperature outside air in the first wet channel; and

a regenerative-evaporative cooler installed in the dry channel at a



<66>

<67>

<68>

<69>

<70>

<71>

<72>

<73>

<74>

<75>

[Claim?2) <66> The device according to claim1 ,
further conprising: <67> a direct -evaporative cool er

wo p®Bakl7esl in the dry channel a t a position i PCT/K&2007/001148
of the regenerative-evaporati ve cooler, the direct
-evaporative cool er serviné‘ 0 carry out a secondary
cooling operation of the circulated air discharged
fromthe regenerative-evaporative cooler. [Caim 3]
<68> The device according to claim1 , further

positie@MpétweeNdihec@r cal dtet Shir idupgly ihpst addded hendéthmidli fyshg wheel
wet channel at a position between the outside air
and Ssmngortmw(é)lanfdlet hed rewhafies| e’lllﬁedtﬂ e&’@hdﬁ@erc@ﬁf}el which was

cenm RS S RSl LI 65, SREL RS BB B St an

subseqh@ﬁﬁlfyer HeaiPekeidiged <dhd adbledhavsé bbalear cipstlatb@dair being
in the second wet channel at a position between the

delnmsedsmbﬁheheat$éxﬁhdhd@r0hﬁbeﬂhéefIom1hole and serving
to iorC|ny di scharge the outside air fromthe second
channel through the exhaust hole. [Caim5 ] <72>

T'l'ﬁe dRvi &€ a@@@mﬂgn@ t0a el ey Mk thed WohhesigONPri si ng:
<73> a second filter installed between the circul ated

aiar d snect revaphotte vancbalhe ideiiahiadi 1yithg drieshaarel at a position
es contained in,the

o T PRI AL SO0 S D -oraiv
cooler %%P€QngQob€£ﬁM9eBuir§fé@%ﬁhﬂﬂﬁ? Ewéﬂlﬂgmbﬁéﬂat@ﬁﬂ dfthehe circulated

regenerative-evaporative cooler and serving to
air dﬂSohamgeﬂyfnnmsth&urggendretcwa:bé@parattﬂﬁ ao@lg¢rair fromthe
[l élchannel t hrough the air supply hole, <75> wherein
aifhdl second filter and the air supply bl ower are

' g\ﬁ/é advede 'aWcBledl%?)’t(P Ragnel, - fL[r%é‘# Pofipdi siA®> The
I ce accord oclaiml , wherein the case further
has farevolfekter 1nsta11ed in the first wet channel at a position
between the outside air suction hole and the sensible heat exchanger and
serving to remove impurities contained in the outside air.
[Claim 4]

The device according to claim 1, further comprising:

an exhaust blower installed in the second wet channel at a position
between the sensible heat exchanger and the flow hole and serving to forcibly
discharge the outside air from the second wet channel through the exhaust
hole.

{Claim 5]

The device according to claim 1, further comprising:

a second filter installed between the circulated air suction hole and
the dehumidifying wheel and serving to remove impurities contained in the
circulated air; and

an air supply blower installed between the dehumidifying wheel and the
regenerat ive-evaporative cooler and serving to forcibly discharge the cooled

circulated air from the dry channel through the air supply hole,

wherein the second filter and the air supply blower are installed in



<76>

<T7>

<78>

<79>

<80>

exhaust hole provided at the dry channel for
di scharging high-tenperature air generated while the
WO e@ener’st | ve- evaporative cool er carried out aPCT/KR2007/001148

secondary cooling operatlo [Caim7] <77> The device

according to claimé6 |, erein the amount o f the

hi ght enperature air to be di scharged through the

cool er exhaust hole is 30% of the total circul ated

air. [Claim8] <78> The device according to claim1
the dryhefiginglt he hot water to be introduced into the

heating coil is delivered fromany one selected from

[Ckuan@hg a cogeneration plant, a heating boiler, a

r o t ur bine | ] en a

¢ IRG Re F e BB B 14 G PtRingREReoy EEprobge @ cooler
exhaust /851 eT peo¢iRptce aheodi Bﬂaﬂﬂélcf6¥ ﬂhgchargfﬁg'%h@hit%ﬁperature air

circulated air suctioned through the circulated air
generaﬁadtwfolriehéhe r@enematdeemamometl@at svader acarmigdaout a secondary

1 edet%rn1ned m xing ratio. [Caim10] <80> The device

c001n§0@gg to claiml1l , wherein the predeterm ned
[Claifi X} NQ ratio of the circulated air to the outside air

Is 7 :

The device according to claim 6, wherein the amount of the high-

temperature air to be discharged through the cooler exhaust hole is 30% of
the total circulated air.
[Claim 8]

The device according to claim 1, wherein the hot water to be
introduced into the heating coil is delivered from any one selected from
among a cogeneration plant, a heating boiler, a micro—turbine, a small gas
engine, a small gas turbine, a gas boiler, and an oil boiler.

[Claim 9]

The device according to claim 1, wherein the circulated air suctioned
through the circulated air suction hole is mixed with the outside air by a
predetermined mixing ratio.

[Claim 10]
The device according to claim 1, wherein the predetermined mixing

ratio of the circulated air to the outside air is 7 : 3.



