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WO 2008/041787 PCT/KR2007/001147 1 [DESCRIPTION] [Invention
Title] DEHUMIDIFYING COOLING DEVICE FOR DISTRICT HEATING
[Technical Field] a> The present invention relates to a dehumidifying

Co&]'&p%& Y;iﬁ%for district heating, and more particularly, t0 a,1/kr2007/001147
dehumiditying cooling device for district heating which can carry out an air

cooling operation by use of hot water-supplied by large-scale or
small-scale district heating systems and gas or oil boilers installed in
individual households. [Background Art] <2> There is spreading a

E‘g%ﬁfﬁt the recent high oil price situation is not a temporary
@ ; is continuously maintained and fixed. Thereby, main energy
HomsuiningTéolalries of the world increasingly take a great effort for

Securﬂag@‘@%ﬁ@ewmmmw&b fsgiestugtione’ the Tokyo

protocol dealing with a reduction in the discharge of greenhouse gas for
kheckmica bifpradenting global warming, it will be expected that an

interngtionalREBSSUE @lauk the lusedinit of fassileaefginghediteriorofice for

energy efficiency, etc. will be strengthened. <3> Accordin the ‘he devi
AiEHehelFahEiay Aot the Anaunl o1 Snerdy botuadt i Horcgaine device
t @nd businesadildwofikoleanrinc2008 iBihpproximately 1 55 ANMGAEOTOR dise of

hé’te%t%?dsﬁgﬁﬂ%%fﬁiygeﬂfsUa%%ﬂ natienal cenauEIRtioN HeRersy- HRikns and

rate also corresponds to 41.9% on the basis of electricity. For the past
gdoLnTyeatshohbesn eyt ablslimp itk 6 B estiEsiAtBusiness fields

ghows amavarage annual rate of increase of 5.3%, whereas the
L L LR o
i particularly tgs earapidristtreaseh E stirnatingtonutis bashs otta viaeatiod irf 1xed.
Tﬁke‘?e%omrﬁ‘ﬂne”e%@f%&%éﬁmﬁ%%” offesidential byjidiggsiand samplghgly take a
gfga[i\;/eg/ffort for securing stable energy resources. With the effectuation of
the Tokyo protocol dealing with a reduction in the discharge of greenhouse
gas for the sake of preventing global warming, it will be expected that an
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 vear, 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
controlment, it is analyzed that 50% of the energy consumption of
residential buildings and 47% of the energy consumption of business

buW&%‘r&yﬁed for air WO 2008/041787 PCT/KR2007/00 k4 -ficia007/001147
conditioning. In conclusion, of the energy consumption of buildings,

energy required for air conditioning o@cupies IN of the national total

energy consumption of Korea. <4> Accordingly, to guarantee the efficient
use of energy and the continuous development of energy industry while

observing related international agreements, it is necessary to,imprygth
CRRSE iRy f‘éﬁg?g[)k}sfé)rn airogoﬁl itiGRNgG in domes iﬁ:oréno'b%@?lgqssgs’ energy
rigltlssdFroon thise viewpdintpinereispritin fode afsdkalledt ional total energy

. ggslh%%gygge&em égqlustry in Whlch the_rmal energy and electricity, 3
generated from energy generation facilities concentrated on a specific

place foenifinsiling the uSEaERIRMcy D6F cidigy SRldoMEstitlantBLdinedy! the
Helds,re suppliesheallectively tenar gluralityist ugersii resideniaiamngd related
business areas. It is reported that the collleptti\ée-ene(r)gg _iggeus&@é ug?‘%?&emy of

I45R8 HERT b ElFBLng hoWer Gén&tation as'a heating source for ‘
espage heatiag andddot iwateg heatidgretiereipdchisvishof brilgsa  From this
Vgieivcv'l O(%%l?n Qﬁfh%pg rgx %?p%())ﬂfp@ée%/ 20-10,30% by vittueof aRdmprovediry in

use efficiency of energy, but also an improvement of aig environment b

wapprosimeialy 3060y ViHir Oratreduttist Usiye bP rusRaHY geheration
rintensive epyireprmenial snapagemenis. plheecobeciive-energyt ivdusenyefisiciency
evaluated as an effective industry capable of dealing with. relat .

ofht&PREHONHL &W?ﬁﬁ?ﬁeﬁ?ﬁﬂ%@&?&ng fr?if%dinarg c%ﬁ%%glce%hg%ﬁgee ctively to a
pCOrMERtions efsets the affiriativis bvaldationisadebyrierKoreal is reported that

(fRproxmately 12 milion faylies shate, i the denafis of dstickbeatins pover
iy 268 , and in particular, 85% of supplied energy is generated by _
geopnbiried heaBahdysoierGEretation. RRAER M58t BaAYD difardithe heating,

(REepRoatiansangensf districhheating ton2gniliperfamiiestpy @0bately 20 to 30%
by virtue of an improved use efficiency of energy, but also an improvement of
air environment by approximately 30 to 40% by virtue of a reduction usage of
fuel and intensive environmental managements. The collective-energy industry
is evaluated as an effective industry capable of dealing with related
international environmental 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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<5> 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

ma&sm{;{jgg‘t{% effect of the collect ive-energy industry. In Kopeg,thSyi7/001147
above mentioned generation ratio can,be fulfilled in winter, but the

summer of Korea has an increased etectricity load for air cooling and
substantially WO 2008/041787 PCT/KR2007/001147 3 no heat load. As a
result, the operation rate of distinct heating in summer decreases to less

than 10%, and this causes a deterioration i 0 [ iciency: of
g ehel A, ACIIaly: Ko e e oo bElsen T A
dSeptensbes ihe203aac 0% 0 inbrovis thaveperatibit sateref lon in the economical

eP&'@%ﬂ‘é?'%P%&é’eH&%ﬁ%ﬂ‘?n facilities farsufficientyytilizing theglfects detween
.the industry, excav_atln%%;[the demand of heat in summer is necessary, and
JW%&H@C@P&’E%@%I%% ‘and propagation of a technology for supplying

coolinggenenkgy diging: Histingtefweating faciitiesfis netéssane<fergy ongenerat ion
example of the abpve described cooli n pply . tech a :

e et
tiec daumti thitiths chillenpesfoimsiecessnrsl casling BYdrEtidArusHfye  opment and

oI delivered fropygistingt- heatingdasilifies.coari dhecabsgrptiomnghidest inct
Is designed to chill water flowing in a pipe by use of heat generated
berfring the vapstationdieaiigdid-phase refrigerant and condense the

evapoq@ted)g@s-@km@eerefﬁgerahé forthecreusedhidrabf. cfDisclosuredrey  supply

L gennical Problaml <pe HowayeL, dgspiig abyarpusyeseaidigrANdsuc o
UV o&%’en?s'for_lmpprovmg the performance thereof, the absorption )

| ehites trs ablindid ingheetitnpROVETIdNE of erfBimRcediantts adofentral cooling

ob%'m%%tlﬂ{&x@g afealing saicar Inoaddisiomcheahsagptien chilles has an
uneconomical high water return ) . . .
The absorption chiller is designed to chill water flowing in a pipe by
use of heat generated during the evaporation of a liquid-phase refrigerant
and condense the evaporated gas-phase refrigerant for the reuse thereof.
[Disclosurel
[Technical Problem]

However, despite of various researches and developments for limproving
the performance thereof, the absorption chiller has a limit in 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 is 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 is an object of the present invention to provide a



<12>

temperature because it cannot use water having a temperature of 80'C or

less, _and suffers from a little difference between the temperature of

supplied water and the temperature of water to be returned. <10> When

th%%bs s Eio,p chiller is installed to an apartment, etc. occup 'g)lgfggﬁ

008/04.178 : o

part of (?IS}%I‘ICF %eatlng, SO as to carry out a central cooling opi((aratlon,Jtﬂg(fg147

is a problem in that cold water pipes Have to be additionally installed

regardless of hot water supply pipes. <ti> Therefore, the present invention

has been made in view of the above problems, and it is an object of the

present invention to provide a WO 200810%7 7 PCTIKR2007/001147 4 .
d%ﬁ&hf&i%ﬁ%éﬂﬁgdﬁ&f@e for dfistfittde 'ﬁg‘&ﬁﬂ&’ﬂ‘éncéﬁrrcy%{ﬁ S 4
cos10lingopperation by use of hettwaterrsuppiied-byblartescalendr or small-scale
afmalscale, district hegling sysiemms and gas qriollbollers NSialledin indiviual

Individual “households, thereby achieving a reduced device size via the

harsghartisntationchy aahdpetation (RErdHEEIffoSPRerE PrEde i SERR hgon of

aﬁo%é@éﬂ%@%m gRsSts Y MEYE Ofrassimplifiest sysiem wonfiguiation.ing costs
[Technical Solution] <12> In accordance with an aspect of the present

]
DinVEHiEnO the SRS Hh SIRETOBIBEIE AR B8 accomplished by the
prevdsienlofal detwurhidifying cooling device for district heating comprising:

a Caseh? az}éingr%aggéti%(?@htoa%ivig&cw intgrior of (e CaSEN0,8 Weke above and
channel and a dry channel, the wet channel being provided, at one end

othereo evith aANObEsiAeCEIPSLBIRS FofdeTay RIEGARILIAG BUTSHA it iKtgdno! ine
awgtehannek and.at ihaathercenst ithereot wilhamexhaust holeifdon to divide

discharging the outside air, the dry channel being provided, at pne end
thserBB £ With chirﬁlfﬁat%%SSir%&ign “ﬁ&le{:}ba% rpo 'ug(i)nag (?}Fgulge gellr’ the et

cfrafea cenditipningispacet intoethednhahafinet didzatdhie othetignduction hole

ftgk}er?%fx‘g%lltpian adﬁgg%%@ly{gle "‘8{05%@1%'3/%5& C&%HH?@@%HHP tta"@ the other end
onditioning gﬁace, a sensible heat exchanger configured to rotate about

ttheqprtition anehsershaysto Hede eXehafbicie Bikiddaioutside air, the dry

channel being provided, at one end thereof, with a circulated air suction
hole for introducing circulated air from a conditioning space into 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 partition and serving to heat exchange the outside air,
{ntroduced into the wet channel through the outside air suction hole, with
the circulated air introduced into the dry channel; a heating coil installed
in the wet channel at a position between a rear end of the sensible heat
exchanger and the exhaust hole and serving to raise the temperature of the
outside air passing through the wet channel by use of heat of hot water
introduced into the heating coil; a dehumidifying wheel configured to rotate
about the partition at a position behind the heating coil 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 wet channel; and a regenerative-evaporative

cooler installed in the dry channel at a position between the circulated air
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introduced into the wet channel through the outside air suction hole, with
the circulated air introduced into the dry channel; a heating coil installed
in the wet channel at a position between a rear end of the sensible heat
ex%a%%é 4%;(; the exhaust hole and serving to raise the temperatire of . | .-
the outside air passing through the we, channel by use of heat of hot
water introduced into the heating coif’, a dehumidifying wheel configured
to rotate about the partition at a position behind the heating coil and
serving to adsorb and remove moisture contained in the circulated air
within the dry channel, the dehumidifying wheel being re ted by
SL@P%O efﬁg ﬂﬂg agl%eorbsgéisrﬁ@iestlﬁgato tﬁ%%%rﬁggﬁp&r&%the& g\ga%g%ra{tjgd cool the
cimpisiuce into the bighdtemperatlrewitsideaidiuhedieeehznhehahgngerature

regenerglive,evaparal erinstallgdin the dry.shannelatia pasitigped and
drﬁet@&éer%hﬁ%ﬁcﬁ%@ﬁ@?%&% 2%%%20%87%%&%}07/00;147 p o
casupplybbioléhsinch tne i9dRsiBle heatBreReinget Min 8 Hothgtid G e 21T Peing
deﬁimﬁ}%@@@ifﬂ@ Eh@:j Oyﬁbﬁhfrmek;eé émwmwassjehumidiﬁed to

igh-temperature dry ajr by t umidifying wheel and su

rneéit(égzzaggi éf?ir{ fﬂcé%%ﬁkgéiab§;ﬁ?§aggr C I E%Eﬁ§~ d é?lgié% £%§§agufsaggkﬁﬂ cooler

€ Sensible heat exchanger, the cooled

i gitatlated air theingrdethered tathe alosUpply Holeophe tasdiec rpgenerat ive-

easterably, %&%1 evice further.comprises: a.direeleyapQrative coolearry out a
instafled in the ry’ channel at a position in front of the regenerative- b
SeVapOTALeCoR, AR AleBt-ekapbhative ESoa SeniHg t6'caRRy Bt afrom  the
r%@@g{a%%ﬁw&peg&ﬂmmihe circulated air discharged from the

regenerag’ve-evaporgtivg cooler <r]f4> Prefer9b4¥$ the, device fuether

installed
comprisEsS 2kt filkaF instalfed Bk blitside air suction hole and

héheesensiele heal éxchangerainh deidngnd réhsovenniplriteeatoRtaieger and
s%l"e&#ll}e%ﬁyésiggm%é anﬂ)m exhaust [hlower installedyheseen the and an exhaust

difying wheel and the exhaust hole and serving to forcibl

bitehaigeimid sLitbrid e ot e Ehangefifioudhdtn %xﬁ}épﬂ/%ltsliiol%(?le and
siherein the first filteranehifigedhaustibioueeraare from the wet channel through

the exhaust hole, wherein the first filter and the exhaust blower are
installed in the wet channel.

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 sensible heat
exchanger 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 chamnel.

Preferably, the case is further provided with a cooler exhaust hole
for discharging high-temperature air generated while the regenerative-
evaporative cooler carries out a secondary cooling operation.

Preferably, the amount of the high-temperature air to be discharged
through the cooler exhaust hole is 30% of the total circulated air.

Preferably, the hot water to be introduced into the heating coil is

delivered from any one selected from among a cogeneration plant, a heating
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installed in the wet channel. <15> 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 RQS %é%!gggg air; and an air supply blower installed betwega-1hg,007/001147

dehumiditying wheel and the sensible heat exchanger 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. <16> Preferably, the case is further provided

with a cooler exhaust hole for discharging high-temperature air generate
bRkt thid r‘@gcéﬁé?‘a\ﬁ?}é’-eevgpgwﬁle %%%Ié% %égr%ésaoustmg?s?ecggr?daryr%é%ﬁi’nga gas
baiperation] €i 7 Pheferably, the amount of the high-temperature air to be

dischgrged through the I haust i % t Ci d air

air. <?sr>% %rretg{'?ably&&eclgg@v%tt%eé tg l{fe E]%gclj%nggd (itr% t eﬁgtir%rg}gc%%%ige )
swiliverédleohs anyesntisbidbequtoiiamidnda tRERBEIIASIdH e ratio of
7 heating WO 2008/041787 PCT/KR2007/001147 6 boiler, a micro-turbine,

a small gas engine, a small gas turbine, a gas boiler, and an oil boiler.

<19> Preferably, the circulated air suctioned through the circulated air

suction hole is mixed with the outside air by a predetermined mixing ratio

of 7:3. WO 2008/041787 PCT/KR2007/001147 7 [Advantageous Effects]

<21> According to a dehumidifying cooling device for district heating of

the present invention having the above described configuration, it is

possible to carry out an air cooling operation by use of hot water supplied

by large- scale or small-scale district heating systems and gas or oil

boilers installed in individual households. Accordingly, the present

invention has
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the effect of aqhieving a reduced device size via the implementation of the
cooling ope.ratlon under the atmospheric pressure state, and reducing
manufacturing costs by virtue of a simplified system configuration.

[DQ%QE&%Q 19§7Drawings] <22> The above and other objects,rjgﬁw%%ql 47

other advantages of the present invegtion will be more clearly understood
from the following detailed description taken in conjunction with the
accqmpanying drawings, in which: <23> FIG. | is a view illustrating the
configuration of a dehumidifying cooling device for district heating

ccording to tr?3 resent invention; <24> FIG. 2 is a view illustrating the
%agf %%%?H.Sthe? f<I§3(§ef%1tsﬁr:nidifyirjg cooling device for district heating .
accoréingrii thet preséritimintions anal wEsserics 395 4igtpRiiIaratap! the

p%@f&@?@ﬁgﬁﬁcﬁ]ﬁ ﬂ?&'t'ﬂfé qﬂg&@'@%@ﬂl‘h used dwthgeehumidifingscoalidple to
ict heating according to the present jnvention. [Best Mad

6% N&hw 2theé orffRfbrao Rt a'dEh u‘?ﬁidl‘ﬁ% n8§c§8|%ng Hévice P&?Sé?glr(i%ge]l aree”
s&%@tlngra@mging:metheimesﬁm ineantien wilkbendesoibeghin detaipwithboilers
. reference to the accompanyin wings,.<27> In the followi T\ .
B Brebbn T aan, AL doasr ol ot Knon Tonctone g T bas
toondiferatiofisdrfoonpoeted héredd Wilvbe: oiiiitet WhEI it FRagTFied e of the
ce?é‘ﬁlggt ek fgnth%ﬁfgﬁemﬂgv%%gﬂ@h@ yrelearcAlsgathe tesrls reducing

used in the following description are terms defined taking.into . .
m_@@ﬁﬁa@rfa%n%ﬁé%u%%tYdﬁ%b?éir?e&‘i%&b%a?ﬁ’é&e%iﬁ%’ L8Rt
meention. dhe definitiagslof these terms should be determined based on

- the whgle caontent of.this,specification b hey m '
WO 2 ‘§/oa?f)f‘i%7aﬁ%fi?é}zo‘é)gﬁl%%{)l%4$g§!gi%%r§§%c§%hv%§ %?%%%%? of
pacaset Gnupdratorior b beusIsradtas! xapderteod i§Ta% it ifqstating diea!'ed

qconfigyration,ef2 delumidifving oolinadeviemfendisiriet heating in which:
mmommgﬁ¥hip?%¥&ﬁWﬂﬁg?ﬁh@ the configuration of a dehumidifying
cooling device for district heating according to the present invention;

FIG. 2 is a view illustrating the flow of air in the dehumidifying
cooling device for district heating according to the present invention; and

FIG. 3 is a graph illustrating the temperature distribution of humid
air used in the dehumidifying cooling 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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<29> Referring to FIG. 1, the dehumidifying cooling device 100 according
to the present invention comprises a case 110, a first filter 120, a sensible
heat exchanger 130, a heating coil 140, a dehumidifying wheel 150, an
exfaust hlgwer 160, a second filter 170, an air supply blowegd80r 87/001147
regenerative- evaporative cooler 190,and a direct-evaporative cooler 200.
<30> The case 110 is made of a metgllic material and has a rectangular
pox shape. The case 110 is installed with a partition 119 to divide the
|_|[1kt]erior of the case 110 into a wet channel 111 and a dry channel 115.
e.case 1 as an outside ajr_suction oV d of
il (Rt ﬁ{é%ng\ é:?lel PR n?roau%slﬁg %%Jt%lljg ggzi(gl%n%tsép tﬁé é\jv%(% 2) ftlrgr?hﬁ egl’\%ll
and afléxhauss heleViE¥2 provitikad GEthEtHORERLETIHE Wit chaifapiditying

cohHifoudischarging the j outgideialr. stherease 130 misprbasa circuated air
suction hole 116 provided at one end of the dry channel 1.15 fiad .
introdBRi Ak éﬂ%LﬂatgélGair1fr()tﬁ‘1ead83%i@ibfr3ﬁ%gsﬁ%%lér@s%ﬁ"l\’ibc?he grycoording to
tr?ﬂ%ﬁﬂﬁl??@%amait@mp@@mec@7 proyided atsthef other el?fl ofaheensible
ry channe ors ing coaling, air i : itiopi
R A NG LLS SR Dbt EaSs LTETY Tt octdod uith o soglop st

blewkausihole Seeofut distIvargifey hish 2iempeRiiird aivegenePatet TagTaerative

 J0R reoRReralYE-eMARORIVE aoplet L9 salTies Aubaesepandary cooling

operation that will be described hereinafter. The ci o
ARl el G e TR

siiith. therpuiside ainat @ faticadf 5d: &, tto keept ihedntéidriof tegidaseng1nter ior
n the atmospheric pressure state. < irst filt is{lpcategl, i
Obvép%h%ﬁ?ﬁeiq ]}r%()%fg'zh% ggéec%ﬂ?el %‘f yﬂc?g oty glrla]n%Ql'SlP&a ":'fjng1 thge 110

_ ' . . at a position between the outside air
hsuctionicleld 18 ansitiécsensitsie ARapT extfghgér 230, erAeirsttdiei ophannel

115 Used {0 [SMeYS.inRwites and bad gmelkeoptained imthessuctionebust hole
outside air. Preferably, the first filter 120 is an antibacterial filter, and is .
@ iléﬁfz t{ rrgmg the

1 EnsTPsissaratle HmOHE Cat¥l 190, L5239 SRaNGhIe heat™dxchantd
o180 has,arrotating shafie1 30 dnstadtedhias WO 2008/042787ir suction hole 116
p?gg;ggg?%gogggoééé7op the dry channel 115 for introducing circulated air
from a conditioning space CS into the dry channel 115 and an air supply hole
117 provided at the other end of the dry channel 115 for supplying cooling
air into the conditioning space CS. The dry channel 115 of the case 110 is
further provided with a cooler exhaust hole 118 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 116, 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 wet channel 111 of the case 110
at a position between the outside air suction hole 113 and the sensible heat
exchanger 130. The first filter 120 is used to remove impurities and bad
smell contained in the suctioned outside air. Preferably, the first filter
190 is an antibacterial filter, and is easily separable from the case 110.

The sensible heat exchanger 130 has a rotating shaft 131 installed in
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the same direction as the partition 119 and takes the form of a disc to
rotate about the rotating shaft 131 inside the wet channel 111 and the dry
channel 115 of the case 110. The sensible heat exchanger 130 is used to
heat exchange the outside air introduced into the wet channel 1;.1
thr&ﬁbﬁ“{?{%‘u ftside air suction hole 113 with the circulated air-introduced '
into the dry channel 115, The sensibl@ heat exchanger 130 takes the form
of a honeycomb- patterned disc fabricated by processing a thin plate,

such as an aluminum plate, etc. The sensible heat exchanger 130 carries

out a primary heat exchange operation for lowering the temperature of .
tRe GPEUIALERFAiOthatls LABhBRAIiFEY b%Ba@%gtﬁ%%%gﬁ}?%gm of a disc to

rslehumisibiinghwhesd 21 50sthatadill 181 desoibechhiereinaftemdlhdid aged the dry

rovided an itional r and bel t shown fi f
AR Reth Yo 150, L e e Tt e B et po neat
eyvbeutrarthel DUt bleheicasatrpducada pysitichbettiecharghr ehld éffgesh the

0§F§]ﬁig|§ihe§&%gﬂaﬂ9ﬁf 139 andhthee eé‘ih‘%‘rﬁﬁbéﬂealil_zinﬂq&_lb@@ﬂﬁ@ﬁpikhe dry
140 is used to raise the temperature of the gutside pair passing ;Pro%ggh b
chganget dRanneiel 88B{Ple "R heaf Mot v%\z?e?’ ﬁ%&ﬁ}gei“ﬁ‘{’euﬁ) info."1He “"

photemater daodied datedheyheating coik 140tis defivared frarh aavy enealuminum
elected from mog%fl%ﬁqge@l&r@tl%%glﬁ%&a Wt&gﬁgge%ﬁ a primary heat

Priicto-tur ine, a'sma gas engine, a small gas turbine, a gas boller, and )
eachaikboiler airidihdsm tewpitatibe wemiprataryelofso (3repred &dy>that is

36 dehumidifying whee! 150.has aotatingrshaft 1oL installedsn theat will be
same direction as the partition 119, and, takes the Fiorm of a disc to ro(ltaéglt (not

. : p |
dgHiPEHehEatig Haft 15£TRsiie HOWEELhHAhAS 1 1P KHd e Erg™
sehannebr14& of the caseid KenJie dabamidifiingavhedl. 150 is located

behing fhe, heating.cojl 140 30d selves 1 RO ANCLIBIONS TSI case 110

: € Ng-co
containéd i trie tirculated air within ry channel 11.5. The
atiehumidifying heheesi 50 isaregethearatblf byavaplt iy tRecheisbetf? and the

NQisipre o thereby supply,the; meisturginte the-high-temperetere @issideure of
air within the wet channel 111. The dehumidifying wheel 150 take? t}flwe
tmﬁ%ﬁadﬁOH@Vbd?ﬁﬁﬁb‘ﬁtém@Hgais@e wet channel 111 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 partition 119, and takes the form of a disc to rotate
about the rotating shaft 151 inside the wet channel 111 and the dry channel
115 of the case 110, The dehumidifying wheel 150 is located behind the
heating coil 140 and serves to adsorb and remove moisture contained in the
circulated air within the dry channel 115. The dehumidifying wheel 150 is
regenerated by evaporating the adsorbed moisture to thereby supply the
moisture into the high-temperature outside air within the wet channel 111,
The dehumidifying wheel 150 takes the form of a honeycomb-patterned disc

containing an adsorbent, such as silica gel, zeolite, or the like, for
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containing an adsorbent, such as silica gel, zeolite, or the like, for WO
2008/041787 PCT/KR2007/001147 10 adsorbing the moisture contained
in the circulated air in a dry adsorption manner. There are provided an

and belt (not shown) for rotation of the deh lg %7/001147
wheg %@% %; The exhaust blower 160 is installed in the wet channel

11.1. of the case 110 at a position betiteen the dehumidifying wheel 150
and the exhaust hole 112, and used to forcibly discharge the outside air
from the wet channel 11.1. <36> The second filter 170 is installed in the

dry charnel 115 of the case 110 at a position betwe n the circulated a .
SRR 156 BT i oGN] ek A sind dodd o rebfogheorpt i

niftfuritieTrnd hack spelf tiitaineddit thenaircutated aid Frefferdbly, tigown)  for

ond filter, 110 is > ansa tib Clen Uﬁr and is easily separable from the
a§e°i118 %L? e air Qup%ly%ﬁgwer 180 is installed in the dr%\/channel
115 ofliire eshaest 10 afica p6Riticn iinsratiedt e ldsntrhiditing whtkiofsghe case

18nd,psgdiiey lfar&ablwe@\l@@ham@ th@lﬁﬂﬂﬂﬁ}@dgahﬂfé@m 1be dnd chiannelhkdst hole
through the circuylate hoI 117.<s >The
12 gk 4168-£0 6Fé%ﬁ nosut%ﬁlg i the ¢ ) ¢ Sahhechimgt

a positiaa betaeern ih&mrl:’lﬂatedmsfsthpﬁxﬁy holeht 10 anchthee seldsibdé the case
ffehexahandet il L he.aradete ﬁ;‘&z‘@%@f’“&ﬁd iiethe dryichanelan the

5% dethl ed by the ehum| fying wheel 150 so as to he changed
dedumigh-femperhcete WY armdaw%dbséa%\fﬁlymﬁ‘é@ﬁéﬁ%rﬁéﬁ‘g Beflape! ! contained

iroaled-bydhe sensible heatexahangend 30.cthe regeperativerevaparativecter ial
cooler 190 further cools the circu atedt&er The led circulated air is

f dbiRferéddolthe it SUSPRY N LT7Dite B ‘110, whereas the high-
tempeffalwr@alfsgﬁmarameﬁwdwm cooling is detiveredito the covlere! 115 of the

exhaﬂ%t h&c’l%ﬁr'%%%l ] &ﬁ%ﬁ? urt gt they bigh:te IS@%% éawgeﬁ'rl% b1 used to

harge lgh the cooler exhaust hole 118 of the total

fowcdéyedmtha’m itherioHofRéad geierkive-Eapbratieusslet Podhigoush  the
Sivided inta & d¥pply hole 117,

The regenerative-evaporative cooler 190 is installed in the dry
channel 115 at a position between the circulated air supply hole 117 and the
sensible heat exchanger 130. If the circulated air introduced into the dry
channel 115 is dehumidified by the dehumidifying wheel 150 so as to be
changed to high-temperature dry air and subsequently, heat exchanged and
cooled by the sensible heat exchanger 130, the regenerat ive-evaporative
cooler 190 further cools the circulated air. The cooled circulated air is
delivered to the air supply hole 117 of the case 110, whereas the high-
temperature air generated during cooling 1is delivered to the coocler exhaust
hole 118. Here, the amount of the high-temperature air to be discharged
through the cooler exhaust hole 118 is 30% of the total circulated air. The
interior of the regenerative-evaporative cooler 190 is divided into a dry
channel and a wet chamnel. If a part of the air, passing through the dry
channel, is delivered into the wet channel, the air is cooled as water is
evaporated by the high-temperature surface of the wet channel, thereby acting

to absorb heat from the remaining higher temperature air passing through the
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channel and a wet channel. If a part of the air, passing through the dry
channel, is delivered into the wet channel, the air is cooled as water is
evaporated by the high-temperature surface of the wet channel, thereby

acting .to absorb heat from the remaining higher temperature aij '
thr%%%%?@&?é 2008/041787 PCT/KR20077001147 11 dry PR LR e

Thereby, the air passing through the &r]y channel can be cooled to a
dew-point temperature to the maximum extent without an increase of
humidity. The configuration of the regenerative-evaporative cooler 190 is

disclosed in Korea Patent Registration No. 0409265 and thus, a detailed
die BB thePebF Rl bléeo%ﬁté)&ﬁé%n&éﬁﬁgxé% cﬁlrgc E‘aa\llnélﬁéra? |\r/1e(ge cooled

t£oplegalPfoifainstallpet inithe dry ditenmekitin ofthue casethol0 ata increase of
h\%}?@%@n in f[rk?entc%f tpe reaqggg r%t%"%hee"ar%%%té}@t‘%99—'8%&%%1:@@ cooler 190 1s

¢tevapotative cooler Serves to caé%eout a secondary cooling ‘
d oydratidn of thercrc et aiRent theipsgeeratitiiPapithtivB tooferdetal led

déﬁ%@iﬁ%@ﬁ E%élé'a@'yvlilﬂﬁ ?%Sfﬂlii?rﬂgﬁaihm@imi igndiiioning space CSh

through the air supply hole of the case 110. <40> Hereinafter, t

operagtTBﬁ gﬁﬁeéﬁé‘éﬁ%p@fa[ﬁbvae%%%ifgﬁ% 1csoéltilﬁéa@éaflii_'clenfé{l1 %Iigitr'(:tc(%anne1 15

ohealingaaecottling to theipiesent ifvertion wilk beesdestribad ey detailtiweh cooler

lésfere@%% t%iﬁ&%@'egla?o%ﬁ%é>@(§feg iR V_'Eeevxvviéléjs%r@tiggrmye flow af @kkcondary
e

in the umiditying cooling device for district heating according to the )
cprbiEnt onvesition, ahd LGS I LbagrapR iNudtatinghthe GETsE Akt evaporat ive
cHistibyten of humid airissed: i thesdehumidifyingteoeling-aevictorsdg>space CS

Explaining first a dehumidifying cooling operatjon carried out in the dry
tEWeFH?L@}EiF&R%%&%FﬁJ&% ﬂ?fet n&%&?{%@'space CS, which is .
mixed NeitBi Righ diempesabpe andmighduhiditysoutsidbeairdsuintdotiviced cool ing
into_the dry channel 115 of the ¢ .10 through, the circulated air syetign;; 1
dﬁ\éll(ge 1?8run(?g?{ﬁ§op%raa%gﬁ o] %%é?ég}%guggl%/c%gvcgrr 180. After passing )
dtsrougd the defcondvilierreter enecinwotidsed cireutated air sequentially

passesi; 2 is a view illustrating the flow of air in the dehumidifying
cooling device for district heating according to the present invention, and
FIG. 3 is 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 115, circulated air from the conditioning space CS, which is
mixed with high-temperature and high-humidity outside air, is introduced into
the dry channel 115 of the case 110 through the circulated air suction hole
116 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
from the surface of the dehumidifying wheel 150. The resulting high-
temperature and low-humidity circulated air 1is heat exchanged with the
outside air in the wet channel 111 by the sensible heat exchanger 130.

Thereby, the circulated air is changed to the low-temperature air prior to
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through the dehumidifying wheel 150 such that the moisture contained in
the circulated air is removed by the adsorbent. <43> The dehumidified
circulated air is heated by adsorptive heat generated from the surface of
the_dehumidifying wheel 150. The resulting high- temperatur
Iov&ﬁt}%%fy%?rculated air is heat exchanged with the outsid?()acalatl)gllﬁ2
wet channel 111 by the sensible heat é;)(changer 130. Thereby, the
circulated air is changed to the low-temperature air prior to WO
2008/941787 PC977{R2007/001147 12 being introduced into the
regenerative-evaporative cooler 19Q. <:44> If the circulated air is
DB Ee it B o Eh e I AEAI" Bbbler 86 Ohb of the
circulaiédtat isicoolededhilerpassingrthhoegh e the regenerative-evaporative
egeneralivessyagorative Goolar, 190, apd;30%,0f dhe fireulaled AL IS yrouh 1h
Ca?)sggﬁarged to t%épgu?éidecﬁh%luaﬁetcﬁeacoo]ler %?(ﬁzgust‘fl ole %18. <45> 'Ir'?ltég‘ t_e
reFeRsatb v ereviaaviag [Fassexp tfoully theardgetfératve-ébapsrdtvéatsbleris  is
dlgﬁfahsgfgﬁ%'gu%%dt\ﬂml%@da&%i%gmpl’egél‘ﬁh@t_dﬂf(ﬁ@'l%ﬁg)gratwe
cooler , there eing s ied into the conditioning space _ :
througiiiné G SabER, Mol T BF e o AEDEL AR Nk EpialRrfg ora: ive
chehtrextangésopecatioiucalyiedouiteih tiveiiet ohsmimel 1didough the direct-
Didh-iemperatiig ang high:bybigity Quisids algis ipraguces, e e Webace cs
egﬁ%aor{ra\legulglf?t r%ug thegoﬁtél}gye a%lgucﬁk%ﬂ ho[I{e 113 and passes Othr()éll\jg%aCe
tiHeusttfiRetiT2600pbe e dpérafiohofiiée exdifaust blower 160. Then,

tf;]e filtﬁlt&@,maﬁqgiaﬁr@ fttﬁaﬁfexc@mh gewithdhe: %@ﬁ%ﬁ&dﬁjr wutthendryhe et
channel 115 by the sensible heat exchapger 130 such that the. . .
RBorettie ol il GRS A H5odt P HLPAE the SLRGe AF with i roduced
iraisedhdéempecatune pdssesithwogigh ltheohedtiag aoil 44016 e M/HilE and passes
assing. thraugh. t eating-coil 140, the ratu h ide,air i

o B e o e e g o 40 e eb e 00
Toensidaaif tdtiseedeéredento thesdetrimidifyangadheelh 1tBo kagcalated air in
tRIONificanth, fRSedI@MBEralUEe. sensible heat exchanger 130 such that the

temperature of the outside air is raised. Thereby, the outside air with the

0?17/001147
the

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.

As the dehumidifying wheel 150 rotates in a state of adsorbing
moisture therein, the outside air forcibly evaporates moisture thereof while
passing through the dehumidifying wheel 150, and thereafter, is discharged to
the outside through the exhaust hole 112, Through the above described
process, the surface of the dehumidifying wheel 150 1is returned to an
original dried state thereof, thereby recovering a dehumidifying ability
thereof.

Referring to FIGS. 2 and 3, in the dehumidifying cooling device for
district heating according to the present invention, if circulated air @ is

introduced into the case, the circulated air @ is mixed with outside air @,
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<49> As the dehumidifying wheel 150 rotates in a state of adsorbing
moisture therein, the outside air forcibly evaporates moisture thereof while
passing through the dehumidifying wheel 150, and thereatfter, is
dlscha%%ed to the outside through the exhaust hole 112. Thr }?T_{%a 21001147
above described process, the surface of the dehumidifying whee 8)
returned to an original dried state thereof, thereby recovering a
dehumidifying ability thereof, <49> Referring to FIGS. 2 and 3, in the
dehumidifying cooling device for district heating according to the present

invention, if CII‘ lated airr1J is_introduced into the case, the ulated a
RS it BLheidl V36 T S04 eIk RBT0 B0 LAt
Like} etm@rrmmgcehmmehi ahe2d¢awnglémsem®rhpemtme<ahdtab®|ute changed to
RO, G Pasing fREoLE . defmiefving wheel, the mixed air 2

Is changed to higher-temperature and lower absolute-humidity air O3 .

<50> Fheh, theeait i) (Dhéat Bsehageananth ButBide ks (o .ﬁlfhe@/etn the wet
c@mﬁiame&wvmdep@egﬁh@g ithrouah the sensible heat exehanger sueh thalith@e heat

at e chan d air (4~ has a slight dr onIy in temperature. In
sequ néce whife kbaes’ssmg? Spguéﬁ%ﬁwe rz%enera?m\ye egaporat?{/e &60ier  frie while
peemperaturaigf thie aicgeniy sapidhetowerdd 1o prodece Sighifieantkatocied! the

a8 N@ TReregfien whilgpassing thipughcthe dirseHRYAPAFALYR £RPIEl ).

the temperature of the air (r) is further lowered slightly, but the absolute
ThRAGIE of tHBIAR (17 IB¥sedMRERRDY HiSSuIMEE COGRAGAIME O coglsT  the

tMpaninile, shemhdhe intr@uced tutside dibge) passessthrgughiibe fitst absolute
fllte the |I ed aw@) has the amg aperatulrgand absolute humidity

mfse of the’air c). | STHE' & (r) 1§ hedt eX8 ang%d1 Withthe Tifédiated
air in theagridharmeinwtite passihgafirough dhessen§ibtesreat exchahgdre first

f he, re?h'ét"i’glhi,‘@?éae’é‘}?a@%gsa'{ e %é'%&%é%%ﬁ%‘%ﬂ%%@&%ﬂ%%%?dl ty as

keeps the same absolute humidity as that of the air (r). Then, t

t’t’@ﬁ‘\’pé?aﬁﬁ?e%ﬂff tHe- airltiy §1rfa|§$?jly3ré¥§@d %#@%ﬁésmgfw&ﬁ;ghrméated air @

iheplingigPikhannel while passing through the sensible heat exchanger. The
resulting heat exchanged air @ is slightly raised in temperature, but keeps
the same absolute humidity as that of the air @&. Then, the temperature of
the air @ 1is rapidly raised while passing through the heating coil,
resulting in high-temperature air @0,

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 @.

In conclusion, in the dehumidifying cooling device for district heating
according to the present invention, air to be supplied into a conditioning
indoor space is subjected to the transfer of heat and moisture via a direct
contact with the dehumidifying cooling device. This has the effect of
achieving excellent transfer efficiency and producing and supplying cooling
air with a low-temperature heating source of 60C. Further, differently from
conventional absorptive devices, the dehumidifying cooling device is operable
in the atmospheric pressure state and has a simplified configuration,

resulting in a considerable reduction of manufacturing costs.
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resulting in high-temperature air (CO). <52> The air O 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 *,, <53> In conclusion, in the
demﬂﬁﬂg)ﬁ@m&%ooling device for district heating according to'the Prasent 47
invention, air to be supplied into a conéliltioning indoor space is subjected
to the transfer of heat and moisture via a direct contact with the
dehumidifying cooling device. This has the effect of achieving excellent
transfer efficiency and producing and supplying cooling air with a
Iddtstipalafifd Hehiih Sburce of 601", Further, differently from
convenonalaabsorpiive teviges;dhe dehivniidifyingicoalidg geviceds] ing device
gosisble inthg atmosphericipressiie state 80d has & pIMPIIEd. o igent a1 ang
configuration, resufting in a considerable reduction of manu acturing
beestes W01 2008341 787 .PCTIKR 2007 /0014 Tel weindusndal Applicadilitygat ing
£594 T ASapparent frarm; the abeye.desgription 3 dehumidifyinggealing roon.

device according to the present invention can be installed to residential

and BUSHYES HfiRR EIEUSTR HBEWStet ddhe PGB HiggREion have been
dhedingd facilitiesusorasite utilizedbe, htiosatek dd al sourde far coaliig@preciate
th2P R Akouah g ,reégéﬁ%‘?o%g‘%%'%%? plihe $r§ _ee’ﬁt]o'sf‘s"i%'fgf’% thout

Ave been: disclosed for illustrative purposes, those skilled'in the art will

deppridciaitd rimattigriogsomotiifications, afdifibas anensupistiastichisdrsed n the
ap&ﬁ?%ﬁxgt@p&%geparting from the scope and spirit of the invention as

disclosed in the accompanying claims. <56> MCSLLPr WO

20081041787 PCT/KR2007/001147 15 [CLAIMS)



[Claim 11 <58> A dehumidifying cooling device for district heating

comprising: <59> a case having a partition to divide the interior of the

case into a wet channel and a dry channel, the wet channel being

provided, at one end thereof, with an outside air suction hole for

intrdQY Bitside air into the wet channel and, at the other BnbtRateE 1147

with an exhaust hole for discharging the outside air, the dry channel being

provided, at one end thereof, with a circulated air suction hole for

introducing circulated air from a conditioning space into the dry channel

and, at the other end thereof, with an air supply hole for supplying cooling
@M%Sﬂhe conditioning space; <60> a sensible heat exchanger

¢ondigungd to rotate about the partition and serving to heat exchange the

out5|drf\A adjr mtr& ced |nto the wet. chapnel Ih ucg£h the outside alr .

suction ho egcﬁ(():% atéd“Sirintroduce fo tHeaa%ﬁ%ﬁgﬁ% Sl<r§1>

<59> a heatimgresd! imstatie chirptiné WwetrcHandeét atea ﬁmmmﬁabatweén thereease into a

+EpdgLihe senginle hsatexghangenandihe exhavshhole %@Qv%aéwnga%o one end

raise the temperature of the outside air passing through the wet channel
thyrapde otHBatdf Htwe? iRtrdiiiden %@éethéoﬁea%@%rﬂgsggtal de air into
tﬂ@hwémldﬂh/éﬂﬂewhﬁﬁi canfigire dotosotaipdabaut dbe, pattiionat érpasitiamie for
ind the heiﬁltln&csoll and. serV}t (éwads%rb anld emove mois ; d
(S)tc*l Srﬁé%gln the cw& a?edaalr WIPI ?y C anneflfhge He umléfy% one en
thdreef beinghregenerated &Y evaporeting the ladSorbedimistung to theredyd air
f%myct&fd%mgt% moisturedpto the highstemparatiire QUESIE, AL thereof,

the wet channel; and <63> a regenerative- evaporatlve cooler installed in
WiHE digp CRBNNAIRR K BokitiohP be bRy the Grelidkdialr stigsly Hsle @idit ioning
sthesensible heat exchanger and serving to cool the circulated air in the

dry channel, which <64> was dehumi fled hlgh temperat ry air
> the deRudiitiigitg Wﬂ&eﬁxﬁﬂar’%ﬁfb%&ﬁé’{ﬁy héat 8%&%5‘6 g %10? BTN (JY ion and
sbywthe sensHse heatlexghanberottieide air, introduced into the wet channel

through the outside air suction hole, with the circulated air introduced into

MCSLLP

<58>

the dry channel;

<61> a heating coil installed in the wet channel at a position between a
rear end of the sensible heat exchanger and the exhaust hole and serving to
raise the temperature of the outside air passing through the wet channel by
use of heat of hot water introduced into the heating coil;

<62> a dehumidifying wheel configured to rotate about the partition at a
position behind the heating coil 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
wet channel; and

<63> a regenerative-evaporative cooler installed in the dry channel at a
position between the circulated air supply hole and the sensible heat
exchanger and serving to cool the circulated air in the dry channel, which

<64>  was dehumidified to high-temperature dry air by the dehumidifying wheel and

subsequently, heat exchanged and cooled by the sensible heat exchanger, the



MCSLLP WO 2008/041787 PCTIKR2 00 710 01 147 16 cooled
circulated air being delivered to the air supply hole of the case. [Claim 21
<65> The device according to claim 1, further comprising: <66> a
direct-evaporative cooler installed in the dry channel at a position_in front
of e ?8‘63 0ﬁgrsa’{tive-evaporative cooler, the direct-evaporativep%"(%/(laﬁ%zroW001147
serving to carry out a secondary COO|iI;Lé operation of the circulated air
discharged from the regenerative-evaporative cooler. [Claim 31 <67> The
device according to claim 1, further comprising: <68> a first filter installed
between the outside air suction.hole and the sensible heat exchanger and
a5 PRI AR EORBAF L 1B e B ALh Lhoafare
&xhdust blower installed between the dehumidifying wheel and the
exhaust hale and servi rcibly disc i ir from the wet
<% channzglefh%gﬂlg%tﬁgch%%nl%zg %o%gf} ¥<m7g’>?/v ggg}ﬂ%&eﬁﬁs&ﬁ er and the o
<66>  exhaust biovger eephisialisd Grotee wist ahkithen [BRifiu cepasiThe a position
i feviggnaccarding to Glaim da furthey sRmprisiNg: 57127 a sasond filt@rcvaporat ive
installed between the circulated air SLéCtiOI’] hot:' and thetdehur?idtgying. lated
HHEEI S S8rviflg 1B FémBle TmPHTHEY LoRtaiHEY ifRHE &t WPated s TV ate
aandi &£Bzrgedafirsupply biepwerrinstadteddpetweare theodehumidifying wheel
Qﬁ e,sensible heat exchanger and serving to forcibly discharge the
cooled circulated air from the dry channel through the air supply hole,
67> <74> VPR rShigte HEOsAENEItE? é%&lfhévaﬁ%ﬁbﬁy%‘ﬁw&% installed in

<68> the dry,chanpekiiter installed between the outside air suction hole and the

MCSLLP

sensible heat exchanger and serving to remove impurities contained in the
outside air; and

<69> an exhaust blower installed between the dehumidifying wheel and the
exhaust hole and serving to forcibly discharge the outside air from the wet

channel through the exhaust hole,

<70> wherein the first filter and the exhaust blower are installed in the
wet channel.
[Claim 4]
<7> The device according to claim 1, further comprising:
<72> 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

<73> an air supply blower installed between the dehumidifying wheel and the
sensible heat exchanger and serving to forcibly discharge the cooled
circulated air from the dry channel through the air supply hole,

<74> wherein the second filter and the air supply blower are installed in
the dry channel.

[Claim 5]

<75> The device according to claim 1, wherein the case further has a cooler

exhaust hole provided at the dry channel for discharging high-temperature air

generated while the regenerative-evaporative cooler carries out a secondary
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[Claim 51 <75> The device according to claim 1, wherein the case further

has a cooler exhaust hole provided at the dry channel for discharging MCSLLP
high-temperature air generated while the regenerative-evaporative cooler

carries out a secondary MCSLI.P WO 20081041787

PCYA 19071001147 17 cooling operation. [Claim 61 <76> ThERRAIZE1147

according to claim 5, wherein the amolifit of the high- temperature air to
be discharged through the cooler exhaust hole is 30% of the total
circulated air. (Claim 71 <77> The device according to claim 1, wherein
the hot water to be introduced into the heating coil is delivered from any
O YR IFGER # B among a cogeneration plant, a heating boiler, a
foicrontéibine, a small gas engine, a small gas turbine, a gas boiler, and

an oll bpier, JGIaim 81 <76 The deyie according o otim g whersin e
circulated air suctione rough the circulated air suction hole Is mixe
teitlethisioitside &ir by aliprbdetedmiihedighixihg rasioldiClatm®t <7gke Tive 30% of

cfevige,accarding: te clajm 1, wherein the predetermined mixing ratio of
t[kéef c,irc%ated air to the outside airis 7 : 3.
aim

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 8]

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 9]
The device according to claim 1, wherein the predetermined mixing

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



