159159* [DESCRIPTION] I1OIiD II1HL 11112 11111 11111
1111 1111 *coOOR* [Invention Title] DEHUM DI FYlI NG
COOLI NG DEVI CE_ FOR DI STRI CT HEATING [ Techni cal Fiel d]
The present invention relates to a dehum difying
cool ing device for ting, and nore
particularly, to a Hmwmwmwmummmt cooling device for
di strict heating which egfisearry out an air cooling
operation by use of hot water supplied by |arge-scale
or small-scale district heating systens and gas or
oil boilers installed in individual househol ds.
[ Background Art] Theremm mm a prospect that
[bexerREgeet hi gh oil is not a
tenporary problem but 'S Qﬂmmrnuously mai nt ai ned and
[lxed ﬂr?rfby, mai N energy consum ng countries of
énﬁﬁpl ifitreasingly take a great effort for
securing stable energy resources. Wth the
ef f DEHUMIDIBYINGFCOOL ING DD FOR DISTRICTHEATINGG Wi th a
reduction in the discharge of greenhouse gas for the
nting global warmng, it will be expected
Iﬁ%ﬁﬁumllﬂe? rnational pressure about the use limt of
fossil energy, the criterion of energy efficiency, .
et c.Thei brespt sinveniioheneldit ed\ctoradidebuntidi fytieg pednllishedbvice for
energy report, the anount of energy

district heating, and more particularly, to a dehumidifying 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]

There is spreading a prospect that the recent high oil price situation
is not a temporary problem, but is continuously maintained and fixed.
Thereby, main energy consuming countries of the world increasingly take a
great effort 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 .



consuned in domestic and business fields of Korean in
2003 is approximately. 1 55 mllions TCE a year, and
occupi es 25.2% of the total national consunption
energy. This rate also corresponds to 41..9% on the
basis of electricity. For the past four years, the
ener gy consunption of donestic and business fields
shows an average annual rate of increase of 5.3%
whereas the consunption of electricity shows an
average annual rate of increase of 12% Accordingly,
it wll be appreciated that the consunption of
electricity particularly has a rapid increase.
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survey results about non-residential buildings as the
engiugyj. ecThicf reterajyo cwntespbndsnttp 41.6%i en ahalbasés dfhatectricity.
50% of the energy consunption of residential bui | di hgs

E 471%%“ f&neafgg thgo&%?EPtégxﬂ 15}{Jsdfn%8ﬁest1c and business

dlngs are or “al'r ~con on|n
conclu5|on of the energy consunption of bU|Id|ngs
fighfsr fhovs egui pEerager aanyalcdintié t gg il gy eas upf e8. 3#390vbereas the
the national total energy consunption of Korea.

coﬁﬁﬁ@f Hnnef Yolet @ igH3F ARdwREat rh%e?’lg@' S8Rt r4se cﬁf 11?&@5&)’ of 12%.

and the continuous devel opnent of energy industry
whi | e obserV|ng rel at ed |nt£rnat|onal agreenents, it

ACF%rdh’é%lé(ssélty Wi bl i PprarpEetinted skhats itpg; é?ﬂﬂ*m%tfmneﬁgr @ilec“iCi'ty
for air condltlonlng in donmestic and business fields.
pafriend 4y shasva enapdd nincrdaser e Essimptiing on fthé dasts of a variation in
so-cal l ed col l ective-energy industry 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
conditioning. In conclusion, of the energy consumption of buildings, energy
required for air conditioning occupies 13% of the-national total energy
consumption of Korea.

Accordingly, to guarantee the efficient use of energy and the
continuous development of energy industry while observing related
international agreements, it is necessary to improve the use efficiency of
energy for air conditioning in domestic and business fields. From this

viewpoint, there is put in force a so-called collective-energy industry in

which thermal energy and electricity, generated from energy generation



whi ch thermal energy and electricity, generated from
energy generation 2 facilities concentrated on a
specific place for inmproving the use efficiency of
energy in domestic and business fields, are supplied
collectively to a plurality of users in residentia
and business areas. It is reported that the
col l ective-energy industry utilizes waste heat
occurred during power generation as a heating source
for space heating and hot water heating, thereby
achieving not only a reduction of energy by
approximately 20 to.30% by virtue of an inproved use
- effi.ciency of energy, but. also an jnprovenent of air, .. .
facd hisiesniRaentgteth BRo%i WEEHILG BYECE of AOWBRSYY \VASr Hhfe uSF e f1ciency
~ reduction usage of fuel and intensive environnental
of naeagiengntdsmesthe awl Ibasirege- Liredgy aradsigpt jed icdllectively to a
eval uated as an effective industry capabl e of dealing
' related international vitonmental restr.ictio
ottt Bh ol e [k Gl gand AT Bl ot oY g CH@PPea. that
affirmative evaluation's debt, in Korea,
theaporl bsd trisieeengray. 2indigtirvont f Hges | wastehaeat joccuneed during power
benefits of district heating in 2003, and in
geRRAliofULar n HOIRL SURRLT € CHAEOYniat |BPNEHALSE Wter neating,
conbi ne heat and power generation. Korea has a plan
to expand the propagation range of district heating
thargby aghiqvigs HodnPRived psdupbiny. of renersy dynéppseximabeky 20 to 30%
and power generation, nanmely, cogeneration, the
by 9@ PRIeabf O IiProPedls@legeldiehidyt ¥f tedehgat bitSafdoxedl imbrovement of
. 5. Therefore, it is inportant to keep the ratio of

aireleggitr%}m%nttybsg %pgxeo%(tim%telg%Oan %‘%réﬁ‘ tv?rtlu%vg"} a reduction usage of
fuel and intensive environmental managements. The collective-energy industry
is evaluated és an éffective industry capable of dealing with relatéd
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, cogenefation, 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



for maximzing the effect of the collective-energy
i ndustry. In Korea, the 3 above nentioned generation
ratio can be fulfilled in winter, but the sunmer of
Korea has an increased electricity-load for air
cooling and substantially no heat |load. As a result,
the operation rate of distinct heating in sunmer
decreases to less-than 10% and this causes a
deterioration in the econom cal efficiency of
cogeneration. Actually, no generation results reported
bet ween June and Septenber in 2003. To inprove the
operation rate of collective-energy generation
facilities for sufficiently utilizing the effects of
abqvige MPHd QARG weneraktony AfiRgcan he Bdduhi@dofn aater, nbut the summer
sumrer i s necessary, and in particular, devel opnent
of dvtea Hagpagdht esased ededt@dbitgl gy far astpbyinggambalbdt@ntially
energy using distinct heating facilities is o

ecessary. |In _one exanple of the abov escribed. . .

no 05T R nditgs Eapy TRt SRRt B SRt Aot Bt ine in sumer
chiller is installed to a receptor, such as a

de¢raages $oaless bibiah diOfhg, andt thisscanked lhadetieheorabidnl ém the economical
perfornms a central cooling operation using energy

el | jsstin i AR e

oA BO LR Lok, 19,0819, KRG b SapuPypar o b
in a pipe by .use of heat generated during the

Jugs, apd ogpiedRenofin200B qui d- phase refrigerant  and

condense the evaporated gas-phase refrigerant for the
reuseo t HepeRk. {Hd sepratid®l rate of collective-energy generation

facilities for sufficiently utilizing the effects of the industry, excavating
the demand of heat in summer is necessary, and _in particular, development and
pfopagation of a technology for supplying céoling energy using disﬁinct
heating facilities is necessary.

In one example of the above described cooling energy supply
technology, an absorption chiller is installed to a receptor, such as a
large-scale building, etc. such that the chiller performs a central cooling
- operation using energy delivered from distinct heating facilities. '

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.

[Disclosure]

[Technical Problem]



[ Techni cal Problem 4 However, despite of various
researches and devel opnents for inproving the
performance thereof,. the absorption chiller has a
limt in the inprovenent of performance due to a | ow
tenperature of a heating source. In addition, the
absorption chiller has an uneconom cal high water
return tenperature because it cannot use water having
a tenperature of 80 *C or less, and suffers froma
little difference between the tenperature of supplied
wat er and the tenperature of water to be returned.
When t he absorption chiller is installed to an

aparinent, etc. u the rt of di strict .

heat t‘?t(fveeo Ahits o V% it FeeRERES N0 €ompRIgnts for improving

operation, there is a problemin that col d water pipes
thhavverfamaece atitireobDnakhy absirgtiond ¢dgberdl Ress af 1H@it -in _the

wat er supply pipes. Therefore, the present i nvention

im Po%e&’&ﬁn %?f#rrﬂxta#ee\ﬁlu@ftot eLo@b{D n@ 9 prn% \peggd Igource In

an ob e t Fesent inven
dehuntdlfylng coollng device for district heating
additiion, chle calysoyptoon shidier hepokingnenoeemicabnhigh weer return
of hot water supplied by |arge-scale or small-scale

ten%e?tafthr"et pdreatd Ny %B@'Iﬁe%%xg%%vﬁfg Qi empé):‘altﬁtresﬂf 80°C or less,

|nsta led in individual househol ereby ac
g uced deV|ce size via the |nplenentat|on of an
ang nsv e dnfolaér ihe eardibiaspess depyasssitihe temperatargl 9fovsupplied
manuf acturing costs by virtue of a sinplified system
wat@nbhdWhattie@perature 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 eperation, there-is a pfeblem-tn that cotd water pipee have to be
additionally installed regard_less 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
dehumidifying 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, thereby achieving a reduced device size via the implementation of
an operation under the atmospheric pressure state and low manufacturing costs

by' virtue of a simplified_ system configuration.

[Technical Solution)]



[ Technical Solution] 5 In accordance with an aspect of
the present invention, the above and other objects
can be acconplished by the provision of..a
dehum di fying cooling device for district heating
conprising: 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
i ntroduci ng outside air into the wet channel and, at
the other end thereof, with an exhaust hole for
di scharging the outside air, the dry channel being
provj ded, at one.end thereof, th a C|rcula
et ioacepdpecs it anr Gutser 1] Ehe duPsiisa BeRt fontle above and
condltlonlng space into the dry channel and, at the
otherhelrjeetsl cahereadcompi itshedaiby aihe sugyps ionhef @ ﬂehumdlfymg cooling
supplying cooling air into the conditioning space, a
S e t t
deﬁ%@ fcgjr tgll%ﬁg%t gfr%gp%gg?&;/mp??ﬁ gﬁe[eact%% h%h{r%% ?]Iatqu(gn to divide
outS|de air, introduced into the wet channel through
the hinteriosi @6 ahe easetimie Holwet ohashel tand @i rgul ehasgehi rthe wet
introduced into the dry channel; a heating coi
chdriAg} %élgg providel® afehneL Eﬁﬂ q:?xt:ré%tf avHQHSéﬁ 'on’sldQe&M’egLrﬂctQM hole
rear en t he sensi bl e heat exchanger and
exhaus hole and serving to raise the tenperature of
fog hntragiedpgeoutsideaisi §te nitughtt Raarpet athnrdd) thy other end
use of heat of hot water introduced into the heating
tharebf , wittehumedhdugt ngoldheRlr @osdhaggirgd the botsitde air, the dry
about the partition at a position behind the heating

cheﬁ‘ﬁbi &qggsgrro\oli@e%,tgt 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, wlith. 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,
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
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



adsorb and renove noi sture contained in the circul ated
air wwthin the dry 6 channel, the dehum difyi ng whee
bei ng regenerated by evaporating the adsorbed
noi sture to thereby supply the evaporated noisture.
into. the high- tenperature outside air in the wet
channel ; and a regenerative-evaporative cooler
installed in the dry channel at a position between the
circulated air supply hole and the sensibl e heat
exchanger and serving to cool the circulated air in
the dry channel, which was dehumdified to
hi gh- tenperature dry air by the dehum difying whee
and, subseq heat h ed and col
enBGLS b PRE NP L RG o pEeSin DBt SBEkoeFaafaa seporating  the
being delivered to the air supply hole of the case.
adfrbédrmmbbiuret he thevelye sipplyhéhe cyaporiases modsture . into -the high-
direct-evaporative cooler installed in the dry S
tenﬁJ&?Qﬂﬁ% Qﬁtsqd@ It '1Rnhﬁena\r H{anﬁ’él ;1 Iaﬁd rf%@?ﬁe@%fi%:evaporative
evaporative coo Ir evaporat1ve coo
serving to carry out a secondary COO|I operation of
coqlge wstaljedt &y tﬁﬁ rdryi eharaehyad 4 Do tige be%ween the circulated air
regenerati ve-evaporative cooler. Preferably, the

susiRyi aR1é UhferhEORBEdiBesS: hé’atfléx%haxfgke“%ﬁd'ﬁéﬁﬁhbe% cool the
betmeen the outside air suction hole and the senS|bIe

t. exchanger, and ervin renmpve i.npuriti

cif Shetechat iR thseduuE Mléi %P‘C%aﬁ%P gﬁh@kﬂﬁagé topRigfigiemperature
install ed between the dehum di fyi ng wheel and the

drexdaudiy hdkee dainehid 581 g neheed had cdubksyquehsighahgst téhanged and
outside air fromthe wet channel through

cooled by the -sensible heat exchanger, the cooled circulated air being

delivered to the air supply hole of the case.

Preferably, the device further comprises: a direct-evaporative cooler
installed in the dry channel at a position in front of the regenerative-
evaporative cooler, the direct-evaporative cooler serving to carry out a
secondary cooling operation of the circulated air discharged from the
regenerative—evaporative cooler.

Preferably, the device further comprises: a first filter installed
between the outside air suction hole and the sensible heat exchanger and
serving to remove impurities contained in the outside air; and 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, wherein the first filter and the exhaust blower are



t he exhaust hole, wherein the first filter and the
exhaust blower are 7 installed in the wet channel.
Preferably, the device further conprises: a second
filter installed between the circulated air suction
.hol e and the dehum di fyi ng wheel and serving to
renove inpurities contained in the circulated air; and
an air supply blower installed between the
dehum di fyi ng wheel and the sensible heat exchanger
and serving to forcibly discharge the cool ed
circulated air from the dry channel through the air
supply hol e, wherein the second filter and the air

wer are installed in the dry channel.
m%@@fﬁé‘?&brt e wleﬁeCh@%%Pg ‘is further provided with a cool er
exhaust hole for discharging high-tenperature air

genetrat @dbWi | thet Hevicegemahet i somprigeapad adecumel dddter installed
carries out a secondary cooling operation. Preferably,

t he appunt. of era ure ain tg be.... .
bet&'leg%h ege(i]lr C‘l”r?&S?ng hsélc %x?féfsttheth%“"‘.‘g‘%Yé% o?’heel and
the total circulated air. Preferably, t he hot water
senvonpetd ritemodku cigwur itties t ¢rat higadi by el Icifeuildtdd wéredand an air
fromany one sel ected from anong a cogeneration plant,

supp 1 HERAKAT in lhéﬁrbe?wé@hcfﬂe Héﬂhﬁid3?y1d§ iRl | ai@8he sensible heat

engi ne, a snm gas turbine, a gas Iler, and an ol

boi | er. Preferably, t he crrculated a|r suct i oned
exqfrareqrgﬁn@h@rarra:waterwair diggharpenthsorceclied pincatptifd; gir from

the outside air by a predetermned mxing ratio of

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 is further provided with a cooler exhaust hole
for discharging high—femperature_ 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
deliyered.from any one selected from among a cogeneration plant, a heating
boiler, a micro-turbine, a small gas engine, a small gas tﬁrbine, a gas
boiler, and an oil boiler.

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.



7.3. s [Advant ageous Effects] According to a.

dehum di fyi ng cooling device for district. heating of

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

| arge- scale or small-scale district heating systens

and gas or oil boilers installed in individua

househol ds. Accordi ngly, the present invention has

the effect of achieving a reduced device size via the

i npl ementation of the cooling operation under the

at nospheric pressure state, and reducing

nuf act ur i ts by virtue of a sinplified system

(@ﬁ?%aﬁﬁ‘?‘%ﬁ Fg%.cg%)%escri ption of Drawings] The above and

ot her aobjects, features and ot her advantages of the

pr edentrding dot & dehwiifl] fyoeg woekbing| deai¢ey fomdeststiobdieatigm of the

the follow ng detailed description taken in S

. | n. C " .

preffR 5t Merthe P F5CRTRARHING LARDEEion L' dp ssivle to

dehum di fying cooling device for district heating
cafyc Ohbliag aib €49ding eperation MyeHss oif; hey ater jsyuppligdely large-

illustrating the flow of air in the dehum difying
sc£1R0l dgsiiaY+&a1d oniflirstd | Bdathgat pgene coidi F&s tor tBE1 boilers

present invention; and FIG 3 is a graph illustrating
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accordi ng :
the effect of achieving a reduced device size via the implementation of the
cooling operation under the atmospheric pressure state, and reducing
manufacturing costs by virtue of a simplified system configuration.
fDescription of Drawings}

The above and other objects, features and other advantages of the
present invention will be more clearly understood from the following detailed
description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a view illustrating 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.



to the present invention. .9 [Best Mde] Now, the
configuration of a dehum difying cooling device for
district heating according to the present invention
will be described in detail with reference to the
acconpanyi ng drawings. In the foll ow ng description of
the present invention, a detailed description of
known functions and configurations incorporated herein
will be omtted when it nmay nmake the subject matter
of the present invention rather wunclear. Al so, the
terns used in the follow ng description are terns
defined taking into consideration the functions
bt ai n in accordance with the present invention.
lgﬁ%q@§§3nitions of these ternms should be determ ned
based on the whole content of this specification
becalise theconfigubs iomarfgeddéhumi didyingd asdengvidelidehdéor district
option of a user or operator or ‘a usual practice FI G
r [
hea‘lcf Iﬁ% Qc&%ktﬁ‘?{ﬁg% (l':%ltgl ﬁxtésg tevlrﬁg%r&?gé wg:ilgt%r% g? ﬁ 1n detail w1th
according to the present invention. Referring to FI G
refierenere toethgnacsorgansitng: do34ings -devi ce 100 according to
the present invention conprises a case 110, a first
filted 420.f0R158R81 MRriftg8h EXCHRNGREseh30 inferli®dH,! NI detailed
coil 140, a dehum difyi ng mheel 150, an exhaust
wer cond filt 0, an air, su
deacgeptl&nr%fgéﬁ@%t%wrmﬁ |r‘%9f1 \RUr aiggpg ring @Of%}ﬁg %Ffem will be
di rect-evaporative cool er 200.
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 définftions of these terms.shouid be determined based
on the whole content of this specification because they may be changed in
accordance with the option of a user or operator or a usual practice.

FIG. 1 is a view illustrating the configuration of a dehumidifying
cooling device for district heating according to the present invention.

Referring to FIG. 1, the dehumidifying cooling device 100 according to
the present invention comprises a éase 110, a first filter 120, a sensible
heat exchangef 130, a heating coil 140, a dehumidifying wheel 150, an exhaust
blower 160, a second filter 170, an air'supply blower 180, a regenerative-
evaporative cooler 190, and a direct-evaporative cooler 200.

The case 110 is made of a metallic material and has a rectangular box

10



The case 110 is nmade of a netallic material and has a
rectangul ar box 10 shape. The case 110 is installed
with a partition 119 to divide the interior of the
case 110 into a wet channel 111 and a dry channe
115.. ..The case 110 has an outside air suction hole
113 provided at one end of the wet channel 111 for
i ntroducing outside air into the wet channel 111 and
an exhaust hole 112 provided at the other end of the
wet channel 111 for discharging the outside air. The
case 110 also has a circulated air suction hole 116
provi ded at one end of the dry channel 115 for :
i ntroducin i.rcul.ateq. ajr. froma conditioning space . i
shagg. i ﬁ‘?‘S ‘Ealsrg @Pyl%ﬂaﬁ #edﬂsﬂhﬁdpaéﬁ”diorl Kokt yTrigleethe interior
117 provided at the other end of the dry channel 115
of fthe casepl}0 ngtc @okénGhamiel 111t end hedgoRBatNedM 159, SPRCEase 110
CS. The dry channel 115 of the case 110 is further

r.QVvj Wi _{: ool er . e ust hol 18 for

hasgiagc %S’S?engalgi %hcﬁl?réﬁlﬁé? ;]tqgr %roé(ilﬁ?edgé’%e?%t §0d @i fFhe ¥4 channel
regenerati ve-evaporative cooler 190 carries out a

11l depnaargducowl outpidperiat isn theawetnichinteé Hdsend medexhaust hole
hereinafter. The circulated air, introduced into the

: I g e Ghrculate i ctk ong hol .

R e e T
ke the ipterior of the case 110 in the atnospheric

OUtﬁﬂg‘gs%ﬂrre st'de cavhelll radsorhay i aizgulaged oabit ewvict por phole 116
wet channel 111 of the case 110 at a position between

praviidedult Soake eaidr of Utel @Ry hetafindl1318nebrt gt RSNG| 01 M8dhted air
exchanger 130. The first filter 120 is used to renove

frdnnEL%gnaié%%nfﬂ%dsgg%% 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 thé conditioning spgce CS. The dry cﬁannel 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 operafion 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

11



snel | contained in the suctioned outside air.

Preferably, the first filter 11 120 is an

anti bacterial filter, and is easily separable fromthe

case 110. The sensi bl e heat exchanger 130 has a

rotating shaft 131 instal.led..in the sane direction

as the partition 119 and takes the formof a disc to

rotate about the rotating shaft 131 inside the wet

channel 111 and the dry channel 115 of the case 110.

The sensi bl e heat exchanger 130 is used to heat

exchange the outside air introduced into the wet

channel 111 through the outside air suction hole 113

i t he rcu dair troduc dinto dr

1205 b patterial SEh@r i sat e naRtan a 365t Hhe caped10-

formof a honeyconb- patterned disc fabricated by

pr ocHesisagsial ¢ fheat Exatangesudhd fes anrcdbtimgnsiraft pl3dt enstalled in

etc. The sensible heat exchanger 130 carries out a = -
th@ LR 43 8 on SCRAOR OPEGRLLAN LAf HRUCEROUkR%ot o disc to

erature he" Ci ated air tha

dehun1d|f|ed by paSS|n% t hrough the dehum difyi
rotgieerbatoththaotaling Palt gidcingda Hher sphahaenel Tﬂlera@d the dry

are provided an additional notor and belt (not shown)
chirfh%l rabadt Qe Yasé A0S ENHE @eﬁsﬁ@@theﬁi(cé?@ﬁ‘ﬁﬁér ]13@ 1sTh&d to heat

heati ng coil 140 |s | ocated in the wet channel 111 of

the case 110 . at position between a rear end of. the
eXEhEREs bthe Wéé%ldéx@héng'éfo%ed aHtior e Wsthghanehol bl ttppough the

The heating coil 140 is used to raise the tenperature

outfide tdie eudtdbdlehopai ri3paicdi fig throatgiedt ie Wetrodadnétto the dry
111 by use of heat of hot water introduced thereinto.

cha.n?lgl hﬁtS Wa'};he sen51 aletd exc ta%gérh?B& et%f( ngh oflorm of a honeycomb-

patterned disc fabricated by processing a thin plate, such as an aluminum
plate, efc. The sensiblé' heét exchanger 130 carries out .a brimary heat
exchange ope?ation for lowering the temperature of the circulated air that is
dehumidified by passing through the dehumidifying wheel 150 that will be
described hereinafter. There. are provided an additional motor and belt (not
shown) for rotation of the sensible heat exchanger 130.

The heating coil 140 is located in the wet channel 111 of the case 110
at a position between a rear end of the sensible heat exchanger 130 and the
exhaust hole 112. The heating coil 140 is used to raise the temperature of
the outside pair passing through the 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

12



140 is delivered fromany one selected fromanong a
cogeneration plant, a 12 heating boiler, a
m cro-turbine, a small gas engine, a small gas
turbine, a gas boiler, and an oil boiler,- and has
a.tenperature within a range of: 60 to 120C . The
dehum di fyi ng wheel 150 has a rotating shaft 151
installed in the sane direction as the partition 119,
and takes the formof a disc to rotate about the
rotating shaft 151 inside the wet channel 111 and the
dry channel 115 of the case 110. The dehum difyi ng
wheel 150 is |ocated behind the heating coil 140 and
serves . to adsorb and renove n? sture containeg1 W

heatiing Joat®d &i P1GRPTHIFRIAen e ginp Lrﬁ’é’ﬁn%‘Fglﬂ‘S.a $hal! gas turbine, a
dehum di fyi ng wheel 150 is regenerated by evaporati ng

gad BB R4S Ozl dn gl Shain €r ! @nd NRsedyt eyt yret Withintd stugee of 60 to
into the high-tenperature outside air within the wet

12 gannel 111. The dehum di fyi ng wheel 150 takes the
%rmof a honeyconb- patterned di sc containing an
adsorbent, such as silica gel, zeolite, or the |ike,
f or Theddehuni did yidge whes IS1.50 das ontrat atddg i shafhel51 installed in the
circulated air in a dry adsorption manner. There are

r tar d tipen r

saftl QG0 et Y Rafiiiof i, AR LRES " RS D Kisq o rotate
bl ower 160 is installed in the wet channel 111 of th

abqis the Todatingashpdti tloanydewden vethchawwdnd Hi p)d fide dry channel
wheel 150 and the exhaust hole 112, and used to

114 agfCi ey clées CNAN ge Thbedeuth RdidPingl Whéd10ms0 hes WRjcated behind the
channel 111.

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 levaporeting the adsorbed moisture to thereby supply tﬁe
moisture into the high—temeerature 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
adsorbing the moisture contained in the circulated air in a dry adsorption
manner . There are provided an additional motor and belt (not shown) for
rotation of the dehumidifying wheel 150.

The exhaust blower 160 is installed in the wet channel 111 of the case
110 at a position between the dehumidifying wheel 150 and the exhaust hole
112, and used to forcibly discharge the outside air from the wet channel 111.

The second filter 170 is installed in the dry channel 115 of the case

13



The second filter 170 is installed in the dry channe
115 of the case -13 110 at a position, between the
circulated air suction hole 116 and the dehum difying
wheel 150 and used to renove inpurities and bad snel
contained in the circulated air. Preferably, the
second filter 170 is an antibacterial filter, and is
easily separable fromthe case 110. The air supply
bl ower 180 is installed in the dry channel 115 of the
case 110 at a position in front of the dehum difying
wheel 150 and used to forcibly discharge the
circulated air fromthe dry channel 115 through the
circulated air supply hole 117.
116 b 809 eV RIBRER 6 CoUIRtefiT s SHrdPar Pelp (16 and the
the dry channel 115 at a position between the
delimi 8 Lyah@dhedlr 150 A Yusbo!te ddnbvandpitieiesansibal esmbéhtcontamed
exchanger 130. If the circulated air introduced into

5, Sk ARG FFo o U SRRl i anciacteri

hi gh-tenperature dry air and subsequently, heat
fikberhaangers aasilycepbedhlbyromdhs evasé BI18. heat exchanger
130, the regenerative-evaporative cooler 190 further

cool g,d e, Céu‘b?ﬁj Rl Grkratdo 1g—hﬁ15@9ﬂ|e§d1rp'tﬁglﬁr§t &ganﬁéf 118 of the

delivered to e alr supply e 117 of the case 110,

wher eas the hjgh- tenperature air generated durlqg
cagedilPngt ias PaRAtilgRridd [Fentt Ak idSofelumediying wherd 40U jagd used to
Here, the amount of the high-tenperature air to be

fofld it adigenkar gk hfleughr et ol er frex henesdrpodtanddi8 115 §%ugh the
of the total circulated air. The
circulated air supply hole 117.

The regenerative—evaporative cooler 190 is 1installed in the dry
channel 115 at a position between thé circulated air supply hble 117 anci 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 regenerative;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 is delivered to the cooler 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
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interior of the regenerative-evaporative cooler 190 is
divided into a dry ,14 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 cool ed
as. water is evaporated by the high-tenperature
surface of the wet channel, thereby acting to absorb
heat from the remaining higher tenperature air passing
through the dry channel. Thereby, the air passing

t hrough the dry channel can be cooled to a dew point
tenperature to the maxi num extent w thout an increase
of humdity. The configuration of the

CHRGRon Lo e GRSt at Lo NBTE (HOSIBE ndPIRUE aroukh the dry

detailed description thereof wll be omtted herein.
chdire ! di reded excapdr attbv ehec oot echadH@l ,i $he nsirali § ecboil ed tdse water 1is
dry channel 115 of the case 110 at a position in

ev o?Q{e%dOfoztﬁl% ﬁf%% e‘i@ 4t\6?e %ﬁgpa%a&f\f %9lc%5nne]190the?_gﬁl acting

I'rec apora S&rves o carry out a
secondary cooling operation of the C|rculated air

tof ahserk Heat elyenethet ¥ ovainingpbigher viemperssles aiprassingashrough the
to supply the resulting air into the conditioning

dr?%‘éﬁn&s tHuremgh thd16 i 8 fasSHEP M o echllgryof:hénlﬂgl 3R Ee cooled

10. Hereinafter, the operation and effects of th e

dehun1d|fy|n9 coolln device for district,heatin
toaéc&@%ﬁl‘q‘?@;m’to MR @raénué%e?ﬂ thsy AXITHR GKYant p&it lé%c?‘f pitfrease of
in detail with reference to FIGS. 1 to 3. FIG 2 is a

huwiddey j | | Tisd roahf iggrdttien f dowhef regenerat ivdrevaebanivei tyoleg 190 is
disclosed in Korea Patent Registration No. 0409265 and thus, a detailed
description thereof will be omitted herein.

The direct-evaporative cooler 200 is instalied in the dry channel 115
of the case 110 at a position in front of the regenerative-evaporative cooler
190.  The direct-evaporative cooler 200 serves to carry out a secondary
cooling operation of the circulated air from the regenerative-evaporative
cooler 190,. so as to supply the re§ulting air into the conditioning space CS
through the air supply hole 117 of the c_ase 110.

Hereinafter, the operation And effects of the dehumidifying cooling
device for district heating according to the present invention will be
described in detail with reference to FIGS. 1 to 3.

FIG. 2 is a view illustrating the flow of air in the dehumidifying

cooling device for district heating according to the present invention, and
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cooling device for district heating according to the
present invention, and. 15 FIG 3 is a graph
illustrating the tenperature distribution of humd air
used in the dehum difying cooling device. Explaining
first a dehum difying cooling operation carried out in
the dry channel 115, circulated air fromthe
condi tioning space CS, which is mxed with
hi gh-tenperature and hi gh-hum dity 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
hrough th cond filter 170, the roduced

FIG; Boti &t i HTGdabme He jemssaade digy Yhiqonef hunid air used
dehum di fyi ng wheel 150 such that the noisture _

in cbatdshomid i f yingheol tigr destiaked air is renoved by the
adsorbent. The dehum dified circulated air is heated

%hﬁ@n&g%?‘bﬁeﬁ\?ﬁ@tﬂ g%g’g‘rlﬁfﬁg fgéﬁ{”p%hgpeﬁ?{f %Cgar(% ed t2)%t in the

tenperature and |owhunmdity circulated air is heat
dryexdiearted 10 t tirchkateduaisi deomi vhei wondid i owingc hpangelCS11vhich is
by the sensible heat exchanger 130. Thereby, the

miXeld! #ithak ?éﬂ—?én{pefftu[;@ ang erggﬁ%uﬁthcﬁ tko&ft"s EPSE AL Y5 Rir-bduced into

prlor to being introduced into
rativ porative c oler 190. If, the circul ated
thea. Yi @%@1 gagégd%tcaS%hlé r By eHer éb?v@révlaaéeﬁiawvéuctwn hole
cooler 190, 70% of the circulated air is cooled while
l1asdemghé rupergtfiofn e thiee@enespd iyv Bi@eapIsoat i A e€0ss€ing through

190, and 30%of the circulated air is
the second filter 170, the introduced circulated air sequentially passes
through the dehumidifying wheel 150 such that the moisture contained in the
circulatéd air is removéd by the alcllsorbent.

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 is heat exchanged with the
outside air in the wet channel 111 by the sensible heat exchanger 130.
Thereby, the circulated a_ir is changed to the low-~temperature air prior to
being introduced into the regenerative-evaporative cooler 190.

If the circulated air is introduced into the regenerative-evaporative
cooler 190, 70% of the circulated air is cooled while passing through the

regenerative—evaporative cooler 190, and 30% of the circulated air is

discharged to the outside through the cooler exhaust hole 118.
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di scharged to the outside through the cool er exhaust
hole 118. -16 The circul ated air, having passed

t hrough the regenerative-evaporative cooler 190, is
secondarily cool ed whil e passing. through the :

di rect- evaporative cool er 200, thereby being supplied
into the conditioning space CS through the air supply
hol e 117 of the case 110. Next, explaining a
heat - exchange operation carried out in the wet

channel 111, high-tenperature and high-humdity
outside air is introduced into the wet channel 111
through the outside air suction hole 113 and passes

RTINS R T T —

air is heat exchangéd with the circulated air in the
codkey ckhnels 1%&cdmdating swnéédl ehiHeatpassuigantjgpudtB0the.  direct-
such that the tenperature of the outside air is

_ t e of the outside air is
ViEratile, (OREE 200, MEr A BB ORLIS Mubcths i3 F ping goace O

passi ng through the heating coil 140, the tenperature
thegughhidie aut surpdy diodeid7efr tecasailled by hot water
supplied into the heating coil 140. Thereby, the

out SNQ&,aie&%FaQnﬂ% delHewerexehdngt Oopdiat fphuat dichy ol in the wet
wheel 150 has a significantly raised tenperature. As

the.d m di fyi ng wheel 150 rqtates.in a ,state.of. .
ChigTEd: ity By S biRe B0 1 BB B SRR PGF ol {itroduced

evaporates noisture thereof while passing through the
in:igmhai whtf yhangeivide! thrbGgh ahel cdubeirdeadiresuctiisn dioseHABgad passes
through the first filter 120 under the operation of the exhaust blower 160.
Then, the filtered outside air is heat exchanged with the circulated air in
the dry. channel 115 by -the sensible heat excﬁanger 130 .such that the
temperature of the outside air is raised. Thereby, the outside air with the
raised temperature passes through the heating coil 140.

While passing through the heating coil 140, the temperature of the
outside air 1is 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 éignificantly 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
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t he outside through the exhaust hole 112. Through the
above described 17 process, the surface of the
dehumi di fyi ng wheel 150 is returned to an origina
dried. state thereof, thereby recovering a

dehum difying ability thereof. Referring to FIGS. 2
and 3, in the dehum difying cooling device for

di strict heating according to the present invention,

if circulated air 1~ is introduced into the case, the
circulated air OL is mxed with outside air 7(c) , to
produce m xed air (c) having a raised tenperature and
absolute humdity. Wile passing through the

dehum di fyi ng wheel , th i xed. air (,2) i hanpg
Progfhert er?b‘é?ao&eur a4 %863@'?85%% u%ké‘%etllu%sgi ? 5 glgtrdrggd to an
. Then, the air (2 is heat exchanged with outside air o
origtdali nirtibé wedte charsodl whereby pasivernghrodghutidéfying ability
sensi bl e heat exchanger such that the heat exchanged

thEQ_L:rf(r) has a slight drop only in tenperature. In
seéquence, while passing through the
regenerative-evaporative cooler, the tenperature_ of )
t he Rederripg) to F1bSpiZiiapd] dundneshe dlepumjdubang cooling device for
significantly cooled air (5). Thereafter, while

di R25& MeatiREOMIBrdg 4 1BEt prRYARON AkdnY BorG OO &ircilaeed air @ is

tenperature of the air (c) is further |owered
. slightly, but the absol ute hum dity .of the ai ). kS .
intratiied, 11tReFRL ATes R CHEFUIALSoBIT TG i1 PIER) Vi th Sithide air @,
Meanwhi | e, when the introduced outside air 7(c) passes
to tproaugh mitel fir SP hbvinges , rdibed ftiehjernadeabnd (abyohds humidity.
the sane tenperature and absolute humdity as
While passing through the dehumidifying wheel, the mixed air @ is changed to
'higher—temperature and lower absolute-humidity air @.

Then, the air @ is heat exchanged with outside air in the wet
channel while passing through the sensible heat exchanger such that the heat
exchanged air @ has a slight drop only in temperature. In sequence, while
passing through the regenerative-evaporative cooler, the temperature of the
air @ is rapidly lowered to produce significantly cooled air ®.
Thereafter_, while passing through the direct-evaporative cooler, the
temperature of the air ® 1is further lowered slightly, but the absolute
humidity of the air ® is raised, thereby resulting in cooling air ®.

Meanwhile, when the introduced outside air @ passes through the first

filter, the filtered air has the same temperature and absolute humidity as

those of the air @. The air is heat exchanged with the circulated air ®
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those of the air T. The air (r) is heat exchanged wth
the circulated air 03 18 in the dry channel while
passi ng through the sensi bl e heat exchanger. The
resul ting heat exchanged air 9Qis slightly raised
in:tenperature, but keeps the sane absolute humdity
as that of the air (r). Then, the tenperature of the
air @ is rapidly raised while passing through the
heating coil, resulting in high-tenperature air (@
The air (r) is dropped in tenperature, but raised in
absolute humdity in the course of passing through

t he dehum di fyi ng wheel, thereby being changed to

. lowtenmperatyre and high-humdity air (r). .In

in c[g’ﬁcEWsicgﬁ‘}n‘ﬁ n“’lﬁ‘ﬁé H%Slfrg?ﬁ 3 FHE ng&eo3FP§11g§)‘ﬁel§ﬁa&ee*c&?rlger - The
district heating according to the present invention,

resail tinfgohdeet sxigahgead aint® & cdighitly aniiseyl innckoperagpecebut keeps
is subjected to the transfer of heat and noisture via

a direct n - ) e 1,.dL T34 ng ol
thedes\gllln %eaf%sqlhuﬁg %@gaktﬁﬂeggftﬁlggt&o?‘wgghi%ﬂ\ii ng{;eglf(c{e é%"t]perature of
transfer efficiency and produci ng and suppl ying ) .
thecoair n@ & r ragidhy ardieed t #hider aegs mehddrpydy stdgr deabimg coil,

60°C. Further, differently from conventi onal

re ST VG iR ¥h SR Gt urk g rd@hum di fyi ng cool i ng devi ce
I's operable in the atnospheric pressure state and has
a sigplifi configuration, resulting i.n a. ..
consii¥erHbW@ Fe@henes nitof ePRSRRFUEAE Ut n"galéﬁitlé}. absolute humidity
[Industrial Applicability] As apparent fromthe above
indescriquirs®nof apadebngm thirbyghnghe oaéhuagdidevng ewheel, thereby being

changed to low-temperature and high-humidity air @.
In conclusion, in the dehumidifying cooling device for district heating
aécording to the present invention, .air to be suppliéd into a conditiéning
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 transferl 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.
[Industrial Applicability]
As apparent from the above description, a dehumidifying cooling device

according to the present invention can be installed to residential and
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according to the present invention can be installed to

residential and 19 business buildings, etc. using hot

wat er delivered fromdistrict heating facilities, so

as to utilize. the hot water as a source for cooling a

room Al though the preferred enbodi nents of the

present invention have been disclosed for

illustrative purposes, those skilled in the art wll

appreciate that various nodifications, additions and

substitutions are possible, wthout departing from

the scope and spirit of the invention as disclosed in

the acconpanying clains. 20 [CLAIMS5] (Caiml] A

dehum di.fying capling.devjge for distric fi . .
beBner ) SR o8l HRIRRhE® pafts (vt M pict heatine

interior of the case into a wet channel and a dry
faciHabhiesl,, sad he twettidhaanbé hotiwageprovd ded,ceaforopmleng a room.

thereof, wth an outside air suction hole for

intr -0 UL Si i b dHs h [ it ave

the ST AEAGHEY FRERLR fenbflfents 8f e FAPRCyigPaftiofihave been
_discharging the outside air, the d[¥ channel bein )
digrrlesedidar lgtlu%*—rﬂét BigdpunpREseothosq ¢4 1 kedeiip dﬁ?ﬁac’trédwghlr appreciate

suction hole for introducing circulated air froma

th&OREF {du8Nhddd f SR C6hsl, NidA it NAsdind slnnalt iadar@ipobdi®le, without
other end thereof, wth an air supply hole for

suppl vi cooling air jnto the_condi.tioni.n . .
deparg?ng,f}%m he scope and spirit of Ehe inven 109 as disclosed in the-

accompanying claims.
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space; a sensible heat exchanger configured to rotate
about the partition and serving to heat exchange the
outside air, introduced into the wet channel through
the outside air suction hole, with the circulated air
introduced into the dry channel; a heating coi
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 tenperature of
the outside air passing through the wet channel by
use of heat of hot water introduced into the heating
coil; 21 a dehum difying wheel configured to rotate
lﬁﬂﬁﬁglthe partition at a position behind the heating
coil"and serving to adsorb.and renove noisture
contained in the circulated air within the dry
(Glmamidl , the dehunidifying wheel being regenerated by
evaporatlng t he adsorbed noisture to thereby supply

t he €140 -y t PR
out Sti?\ggﬂtgllﬁrﬁﬁﬁq ?Woﬁhb\hg dév1£eo fBF%IQ{%QE HedPEPL Mo ising:
regeneratlve evaporatjve cooler installed in the dry
chanhelasgt haying gsiper bt ipettRedividneths ratarapedfaithe case into a
supply hole and the sensible heat exchanger and

wetSedhuhfd taAd COUryt BRarbbl Cuhat @ @hhndel biggdbYovihan n%lt one end
whi ch was dehun1d|f|ed to high-tenperature dry air by

5SS T 0 SLPSSOLETLI Y DR i
thet: hweet channel and, at the other end thereof, 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 condifioning space into the dry channel aﬁd, 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, introduced into the wet channel
through the outside air suction hole, with the circulated air introduced into
the dry éhannel;

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;
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cooled circulated air being delivered to the air
supply hole of the case. [ aim?2] The device
according to claim1, further conprising: a
direct-evaporative cooler installed in the dry channe
at a position in front of the

regenerati ve-evaporative cooler, the

di rect-evaporative cooler serving to carry out a
secondary cooling operation of the circulated air

di scharged fromthe regenerative-evaporative cool er.
[Caim3] The device according to claim1l1, further
conprising: .22 a first fiIter i nstal |l ed between the

outsi de, air,.suction hole .and the nsi bl e .heat C.
excrﬁarﬁjﬁgﬁmdé ngevhﬁeﬂ O LBHERAVEP | ﬁ‘g L gg"ﬁt%rﬁétdon at a
in the outside air; and an exhaust bl ower installed

podietoe erhide tHe gt Chgf ybihp adiesdrvaumg tbhedsoek hands refmkeemoisture
and serving to forC|ny di scharge the outside air from

cori,tam \HEtm %Eeancnﬁl ul{ gguag’l?aus?l EXlgﬁ\éJ &rglpghiﬁarx]lg%’\ge{h@ Heﬁtﬂﬁdlfying

S M 18 @n | ower
the wet channel. [CO aim41 The device according t
wheell aibeing  fagenérated obipr ¢aippcat ing saworﬁslsemeflemomwf%u tedthereby
bet ween the circulated air suction hole and

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 supply hole and the sensible heat
exchanger and serving to cool the circulated air in the dry channel, which
wés dehuﬁidified to'high-fempefature dry air by ‘the dehumidifying wheel and
subsequently, heat exchanged and cooled by the sensible heat exchanger, the
cooled circulated air being delivered to the air supply hole of the case.

[Claim 2]

The device according to claim 1, further comprising:

a direct-evaporative cooler installed in the dry channel at a position
in front of the regenerative-evaporative cooler, the direct-evaporative
cooler serving to carry out a secondary cooling operation of the circulated
air discharged from the regenerative—evaporative cooler.

[Claim 3]

The device according to claim 1, further comprising:
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t he dehum di fyi ng wheel and serving to renove
inpurities contained in the circulated air; and an
air supply blower installed between the dehum difying
wheel and the sensible heat exchanger and serving to
forcibly discharge the cooled circulated air fromthe
dry channel through the air supply hole, wherein the
second filter and the air supply blower are installed
in the dry channel. [Caim51 The device according to
claim11, wherein the case further has a cooler 23
exhaust hol e provided at the dry channel for

di scharging high-tenperature air generated while the
regengratl evapor ative cool er carri

e es out a ..
SecGhdiry TLOGF| 5 opeabs Bren [LoF i i FHe SHetiopghole and the

according to claim5, wherein the anmount of the high-
sersébjeerhahtir éxchhiiger 0O ahd stirsirzarigedertidve otiighurt hiesc oo;lxtemned in the

exhaust hole is 30%of the total circulated air.
ou&ﬁ%@a 7Ln he device according to claim1, wherein the
ho 0 be introduced into the heating coil is
dellvered fromany one sel ected from annng )
cogeaneieshdush plawar , insthbledi hefweon | the, dahumidifyingirwlieag, and the
a smal | gas
exhaust hole and serving to forcibly discharge the outside air from the wet
channel through the exhaust hole,
wherein the first filter and the exhaust blower are installed in the

wet channel.

[Claim 4]

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 betweeﬁ 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 channel.

[Claim 5]

The device according to claim 1, wherein the case further has a cooler
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engine, a snmall gas turbine, a gas boiler, and an oi
boiler. [Claim8] The device according to claiml,
wherein the circulated air suctioned through the
circulated air suction hole is mxed with the-outside
air by a predetermined mxing ratio. [Claim9] The
devi ce according to claim1, wherein the predeterm ned
mxing ratio of the circulated air to the outside air
is 7 : 3. -24

exhaust hole provided at the dry channel for discharging high-temperature air
generated while the regeperative~evaﬁorative cooler” carries out a .secondary
cooling operation.

[Claim 6]

The device according to claim 5, wherein the amount of the high-
temperature air to be discharged through the cooler exhaust hole is 30% of
the total circulated air.

[Claim 7]

The device according to claim 1, whgrein the hot water to be
iﬁtroduced into the heating coil ié délivered 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 phe.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.
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