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Title] .*cooooz* DEHUM DI FYI NG COOLI NG

DEVI CE FOR
DI STRI CT HEATI NG ?‘mmmmwmmw] The present
invention relates to i ng cooling device
for district heating, andeoms®re particularly, to a

dehum di fying cooling device for district heating
whi ch can carry out an air cooling operation by use of

hot water supplied by+targe-scateor smatl-scal e

ct. heating systens il boilers
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Hinentsor DRgledn  is not a tenf8¥&'y problem but is
conti nuously maintained and fixed. Thereby, main
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resources. Wth the effectuation of the Tokyo

ffethoccdl Bedding with a reduction in the di scharge of
greenhouse gas for the sake of preventlng gl oba

war m-fg, o %e‘?[‘tl \Q‘ﬁt BPeEl fidst ‘P@f ossmlm gﬁgflgxgt }x?oﬁéng device for

pressur e about the'use MFi'to

criterion of energy efficiency, etc. will be

diptrdagt heatdne, Asdorafiengartd cules | publioi shdehushéifyjng cooling device
report, the anmount of energy

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
1s ﬁot 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 TOE 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

58| ecitliors TOE gpgedn,candokyupias 28. 2% pif dthencst@dseat ional consumption
Estimating on the basis of a variation in the nonthly
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subj ect of energy controlnent, it is analyzed that '
Fopogle mamt éowsr gpatondberperesay ofonswait demtdfaldonestiicli angls business
and 47% of the energy consunption of business
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concl usi on, of the energy consunption o I ngs,

energy. required for ajr conditioning occupies 13% of
%ﬂ%mﬁgt%ﬂ |elestTdri ionehefy ar GvelaARSt BMabrake adaincrease of 12%.
Accordingly, to guarantee the efficient use of energy
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whi |l e observing related international agreements, it
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the monthly energy consumption of residential buildings and sample survey
results about non-residential buildings as the subject of energy controlment,
it is -analyzed tﬁat 50% of the énergy cdnsumption of resideﬁtial_ 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 Kbrea.

Accordingly, to guarantee the efficignt use of energy and the
cont inuous develdpment 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



vi ewpoint, there is put in force a so-called

coll ective-energy industry in which thermal energy

and electricity, generated from energy generation .2
facilities concentrated on a specific place for

i nproving the use efficiency of energy in donestic

and business ..-fields, are..supplied.collectively to

a plurality of users in residential and business

areas. It is reported that the collective-energy

i ndustry utilizes waste heat occurred during power

generation as a heating source for space heating and

faoitl 1 Wegseroriventiahgd ont hespebif iachiaewi frg trowinlgy tle use efficiency
reducti on of energy by approximately 20 to 30% by
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al so an 1 nprovenent of “alr -environnment :

approxi mately 30 to 40% by virtue_ of a reduction usage
phfraliigelof apsErenteesidentiili ephnwsirassnarragenelit 95 meperted that
col l ective-energy industry is evaluated as an

tBd T esltledts vereheply Yirndapah! & ofizdeakidig Wehth 6&@uALRd during power
international environnental restrictions including a
climtic change ,.convention, etc. In the affirmative )
g%‘%?égﬁ i & & g‘éﬁftl,ngi ROKGFedlr H3FF og?%%ﬁﬁdl.hﬁt water heating,
mllion famlies share in the benefits of district
- theyaby naghieving 008, oahd ai neduat fdnc of asner @6 %y ofppsupipht€ld 20 to 30%
energy i s generated by conbined heat and power
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2010. I n the conbi ned heat and power generation, '
a*ﬁaﬁgy5gongqﬂjehgrq@prQﬁﬂmaqqﬁg 30 to 40% by virtue of a reduction usage of

fuel and intensive environmental managements. The collective-energy industry
is evéluatéd as an -éffective industry- capabie 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
inl2003, 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 millionlfamilies by 2010.

In th¢ comﬁined 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



generation ratio of electricity to heat is fixed at 3

5. Therefore, it is inportant to keep the ratio of
electricity to heat at an appropriate |level for
maxi m zing the effect of the collective-energy
industry. In Korea, the .3 above nentioned generation
ratio can be fulfilled in wnter, but the summer 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 sumer
decreases to less than 10% and this causes a
aberemeot mined ngenar dthen aeoiwrkndle feffiiltedkriaywiafter, but the summer
cogeneration. Actually, no generation results reported

e n e: r..in,2003. To inprove the .
R RIRE s’ URPiARD P8P REPAGILL 189 Jop ctter ERIEHE ahd Substantially
facilities for sufficiently utilizing the effects of
nohbeatndeast.r yAs @xcesrdt i ifje apheatdemsmadie off Aesitincti heating in summer
sumrer i s necessary, and in particular, devel opnent
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energy using distinct heating tacilities is .
ggcessary. In one exanp] e of the above descri bed
LOLIERY QhetgsTapy  ARERHS) JYy Zeneratileg ofgstid ioh reported between
chiller is installed to a receptor, such as a
Juae ged SSept embbti ind2003,. etc. such that the chiller
perfornms a central cooling operation using energy

del i ed fromdistinct heating facilities. .The .
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in a pipe b

facilities for ysufficiently utilizing the effects of the industry, excavating
the demand of heat: in summer is necessary, and in particular, development and
proplagat-ibn of a'technology for -subplying cooling enelrgy using di'sfinct
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'desighed 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]



use of heat generated during the evaporation of a
i qui d- phase refrigerant and condense the evaporated
gas- phase refrigerant for the reuse thereof.
[Di sclosure] [Technical Problen 4 However, despite
of various researches and devel opnents for inproving
the performance thereof, the absorption chiller has. a
l[imt in the inprovenent of perfornmance 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 t embleveseur edespi tBOof Gaviodsesssear@ed sudf e¥e ofrke@ s 8for improving
little difference between the tenperature of supplied

te at r rned. . . .

enﬁﬁrﬁggnakggc;rg %ﬁ%h%?e Bf%rp%hoé)t a&f gzert %&1 ‘2’ limit in  the
apartment, etc. occupying the nost part of district
Herevemgnt 96 rey fomapeg dye ouot aal awe hempat at ucoalfi Acheating source. In
operation, there is a problemin that cold water pipes
dmY€iohO RRe askbrbt fbﬂaléhYer'?Sth%El & ruﬁg&rngniu%ﬁ K I{]%ater return
wat er supply pi pes herefore, tHe present Tnventio
has been pade in view of the above problens, and |t
GeEPerat gEs Betause theasebsisat watAy diavingh at tempeiaiigke of 80T or less,
dehum di fyi ng cooling device for district heating
andi chffers €edn Vo OUtt BN dEifferef@0!icigecdPenat té?rﬁbe@’tuk"@eof supplied

of hot water supplied by |arge-scale or small-scale
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
coolihg oberation, ther'e_ is a problem in that cold water pipes have to be
additionally installed regardless 6f hot wafer supply pipes.

Therefore, the present invention has been made in view of the above
problems, and it is an object of the present 1invention to provide a
dehumidifying cooling device for district heating which can carry out an air
cooling opgration by use of hot water supplied by large-scale or small—_scale
districf heating systems and gas or oilnboilers installea in individual
households, thereby 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.

[Technical Solution]



di strict heating systens and gas or oil boilers
installed in individual households, thereby achieving
a reduced device size via the inplenmentation of the
cool i ng operation under the atnospheric pressure state
and reducing manufacturing costs by virtue of a
sinplified systemconfiguration. [Technical Sol ution]
5 In accordance with an aspect of the present

i nvention, the above and other objects can be
acconpl i shed by the provision of adehum di fying
cooling device for district heating conprising: a
case Imwicogrdandd with par hégecdoft ohe diresahe thv@nt Ivher i1 above and
of the case into a wet channel and a dry channel and a
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wet channel being prOV|ded at one end thereof with an
devicsi fer 4liptrggtt hestinmlcomprisingst rochsei haviogt si tieshipartition to
into the first wet channel, the second wet channe

dbgidegt iy QXi3e6r alf eRe &i8d f‘n@@r:?‘%fetv‘éﬁalﬂn nan@"zh%‘§t channel and a

hol e for discharging the outside air, e second

ition bein erforated with a flom1hole for
? hs,lPaer HW@‘ fReli geﬂe& dRe diet ¢hagagk Hatg ja Jirstyaet channel and a

channel into the second wet channel, the dry channe

- sbmndgwqlr okartedl, the fi8e widchdhae EdeingVigrbyidedi 4tCWhAt &M@ thereof
air suction hole for introducing circulated air from

gﬁd%ﬁ ﬁggég%%?leont ﬁt %tfgierl%iﬁ%c%pﬁgl}l%s gs’raiart irtlthoe the first
sup lying cooling air into the

wet channel, the second. wet channel being provided at one end thereof with an
exhaust hole for discharging the outside air, the second partition being
befforated wilth a flow hole for trénsferring thé outside air from the f.irst
wet channel into the second wet channel, the dry channel being provided, at
one end' thereof, with a circulated air suction hole . for introdﬁcing
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
second partition and serving to heat exchange the outside air, introduced
into the first wet channel through the outside air suction hole, with the
outside air to be discharged from the second wet channel; a heating coil

installed in the second wet channel at a position between a rear end of the

sensible heat exchanger and the flow hole and serving to raise the



condi tioning space; a sensible heat exchanger
configured to rotate about the second partition and
serving to heat exchange the outside air, introduced
into the first wet channel through the outside air
suction hole, with the outside air to be discharged
fromthe second wet channel; a heating coil installed
in the second wet channel at a position between a rear
end of the sensible heat exchanger and the flow hol e
and serving to raise the .6 tenperature of the
out side air passing through the second wet channel by
. tesperaofreneatthef odtet devat £rpak Singothioagh ithé Gseeb®l heatdhaghel by use
coiI a dehunidifying wheel configured to rotate
b f|r partitio sition b tmee a rear.
R8s b ot Bty Mtkbie L ite B PR or8 ing Cafuidifyine whee!
to adsorb and renpbve noisture contained in the '
conficured déd rdtatev aboith thhefidisy maraitieh,att eposition between a rear
dehum di fyi ng wheel being regenerated by evaporating
chB€ A48’ R i PIc3E Hraa! the tfli]&{] %:e %Hpeéfvﬁ to adsorb and remove
evaporated noi'sture 1nto tenperatutre outside
ailr in the first wet channel and a
modfaer £oRiAdned aplr abe velcybated iaist Mitlia i the tdry dhgnnel, the
channel at a position between the circulated air

dehiprldy fyHal evndbd tely re@dheradifny @Gadiﬁhftqlnﬁaﬂﬂ §(fsroYlbéégm013ture to
to cool the circulated air in the annel , which

R S renmzprabed iBcUauCHA $h9wégt?~'témangsdouts1de
and cool ed, the cool ed C|rculated air being delivered
inothendirstr Wsil,lmhhlylehola‘ﬂdoﬁ telgenarasve-evaporative cooler installed in
the dry channel at a position between the circulated air supply hole and the
dehumlidifying wheel and serving' to cool the cireulated air in the dry
channel, which was dehumidified to high-temperature dry air by the
dehumidifying wheel and subsequently, heat exchanged and cooled, 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-
evaporat ive 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 in

the first wet channel at a position between the outside air suction hole and



Preferably, the device further conprises a

di rect-evaporative cooler installed in the dry

channel at a position in front of the regenerative-
evaporative cool er, the direct-evaporative cooler

serving to carry out a secondary cooling operation of

the circulated air discharged fromthe

regenerati ve-evaporative cooler. Preferably, the

device further conprises a first filter installed in

the first wet channel at a position between the

outside air suction hole and 7 the sensible heat

thx cleasigde leatl exehaigag dand serminge to memoviet imsir SRt adonedined in the
in the outside air. Preferably, the device further
oGRREI g6 an exhaust bl ower installed in the second

wet  channel at a position between the sensible heat

exchanger and the flow hole and serving to forcibly

di schBrederabhe. diresfleid cai furtheymeotns isee@pnekhaest dHawerelinstalled
t hrough the exhaust hole. Preferably, the device

ih UfHeh8Ecom@ MRSt %ﬁ%hneﬁ-é%eﬁoﬁﬁelﬁidd3§ét e@ﬁtﬁﬁgl hsi DR WESN exchanger
the circulated air suction hole an un1d|fy|ng

v reno urities contained in
=$aPe; ot bl g gef"dﬁ%l @n %Cﬂg&,éﬁ%r&ﬂ biproutside air from the
install ed between the dehum di fyi ng wheel and the

seagdrmertatiangel ekagugh athevexhe@al Rileand serving to
forci bly discharge the cool ed circulated air fron1the

between the circulated air suction hole and the dehumidifying wheel and
| serving to remove impurities contained in the circulated air, and an air
.supply blcwer installed between the dehﬁmidifyihg wheel and the regenerative-
evaporative cooler and serving to forcibly discharge the cooled circulated
air from the dry channel through the air supply hole, wherein the second
filter and the air supply blower are installed in the dry channel.

Preferably, the case further has a cooler exhaust hole provided at the
dry channel for discharging high—temperature air generated while the
regenerat ive—evaporative cooler carries out a secondary cooling operafion.

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



filter and the air supply blower are installed in the

dry channel. Preferably, the case further has a cooler
exhaust hole provided at the dry channel for

di scharging high-tenperature air generated while the
regenerati ve-evaporative cooler carries out a

secondary cooling operation. Preferably, the anmount of

the high-tenperature air to be discharged through the

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

air. Preferably, the hot water to be introduced into

the heating coil is delivered fromany one selected
bérlem aronicra-tuwbemesr at isnal Iplgast enginbeas i oigl ! Sghwiduebine, a gas
a mcro-turbine, a small gas engine, a snmall gas
_ r.bi . . iler, and-an oil boiler. Preferably,

b%ﬂgpégﬁgdﬁhgggbgﬁ%rSuctioned t hrough the circul at ed

air suction hole is mxed with the.outside air by a

pr edéreferiahbt rthsi aigcnkatied afr shctioded othrAugharthagetumsilated air
Ef fects] According to a dehum di fying. cooling device
sticiiofl IRl & 1 Gt mh@Al withOeHef ohRSde BELTHNA dr@&@c@%ﬁx‘é? NAX%ifW ratio of
t he above described configuration, it 1s possible to
LCanry out an air cooling operation by use of hot water
supplied by large- scale or small-scale district

heating systens and gas or oil boilers



installed in individual househol ds. Accordingly, the
present invention has the effect of achieving a
reduced device size via the inplenentation of the
cool i ng operation under the atnospheric pressure
state, and reducing manufacturing costs by virtue of
a sinplified systemconfiguration. [Description of
Drawi ngs] The above and ot her objects, features and
ot her advantages of the present invention will be
nore clearly understood fromthe follow ng detail ed
description taken in conjunction with the acconpanyi ng
dAdwanhageous Bifdvtsh: FIG 1 is a view illustrating the
configuration of a dehum difying cooling device for

Ra SRR ol AR ot I BRGRFObr ETGt Tt ing of che

dehum di fying cooling device for district heating
PLBIAT di gLt 1Nt ey ipg dberabovendestriiber camfd gufdtGon,3it sisapossible to
graph illustrating the tenperature distribution of

cbift udl &n Lbi?_dcd}cﬂiﬁé‘eopg?mml ?k%}f %ﬁiﬁggotc 3t | ?agcegegﬁﬁ%?b({go 'by large-

di strict heating accordi ng present inve

10, [ Best Nqﬁe Now, .the. configuration of a

SEAUNdi PYAlNG @8I [dhstrdeli Beating @vafems cend haas i oy oil boilers
according to the present invention will be described
Instadéediiin wadilviduaef REBBEEIdED tARoARGEIIVARNE MHesent invention has

dr awi ngs.

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.
[Description of Drawings]

The above énd 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 dgvice 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

alr used in the dehumidifying cooling device for district heating according

to the present invention.
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In the follow ng description of the present invention,

a detailed description of known functions and

configurations incorporated herein will be omtted

when it may nmeke the subject matter of the present

invention rather unclear. Al so, the terns used in the
follow ng description are terns defined taking into

consi deration the functions obtained in accordance

with the present invention. The definitions of these

terns shoul d be determ ned based on the whol e content

of this specification because they may be changed in
&BedrMedede with the option of a user or operator or a

usual practice. FIG 1 is a viewillustrating the

confi ati . 1 di.fying. ,.co0l ing,device. for N
di st Hﬂ(’(::’v{ E!éé;?ioﬁfglggg%gplgmﬁgat%ehf"‘_ﬂled}gbpé%eﬁ Ling, diyicgnfor district
Referring to FIG 1, the dehum difying cooling device

hepfo ngceeoading to theepinserterinvéntvemtwi bh beodpsdrslesl an detail with
case 110, a first filter 120, a sensible heat

referacged thdlacconh@@tdd8r&#9hds. 140, a dehumi di fying
wheel 150, an exﬁgﬁgﬁkpbfomg? 160, a second filter

170, an air l.y bl ower 180, a regenerative- )
evapo?‘bt ﬁ\?e fgg&ﬁvéf’g 195 b dorh ofi rtdet PERAEPLr Akvepbion, a detailed
cool er 200. The case 110 is made of a netallic

desurept i afhdnévas fandtéeisanglilcanf igerat idnk $heRBoral &€ HeASE will be
110 is installed with a first partition 113 to divide

o B 1P 1o PSR 0 wLe, B B DB vt rather

further installed with a second partition 114 to
ugglepde #hso,wele terms used in the following description are terms defined

taking into consideration the functions obtained in accordance with the
present inyehtion. The definitions of these tefms should 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 practic;e.

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

Refer;ing to FIG. 1, the dehumidifying cooling devicg 100 according. to
the present invention comprises a case 110, a first fiiter 120, a sensible
heat exchanger 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

11



channel 112 into a first wet channel 112-1 and a
second wet channel 112-2. The case 110 has an outside
air suction hole 115 provided at one end of the first
wet channel 112-1 for introducing outside air into the
first wet channel 112-1 and an exhaust hole 116

provi ded at one end of the second wet channel 112-2
for discharging the outside air. The second partition
114 is perforated with a flow hole 114-1 for
transferring the outside air fromthe first wet
channel 112-1 into the second wet channel 112-2. The

shapee 1THe abhso 110aks dAnsidlted atell RAiffrHUShHaRidONe3 1b7 divide the
provi ded at one end of the dry channel 111 for

f
REHE LT AR S5 G aRe ™ b SRR o (rS BT 11 The
118 provided at the other end of the dry channel 111

cigr 18Qpyps| yurthecdobtaldediwith it setdre pamndt idnoblhgospivide the wet
CS. The dry channel 111 of the case 110 is further

cRmAYi dad witha aﬁ‘%@?'w%‘c usty 1500l 84 ]algcé{??xahﬁte changel 112-2.

di schargi ng high-tenperature air ‘genera

regenerative-evaporative cooler 190 carries out a
Theo Capidl) Rasorn rytoisler att sHctivhalolwi 135 peovddetrat ben¢ end of the
~hereinafter. The circulated air, introduced into the

frase wad OchdmmeLgma-he £6#  citlradiRdng| sutwéimf hgk@ %ik?ifirst wet
. , (0]

is mxed with the outside air at a ratio o

CHERRLUIE T8 el 05, 200t el 3 s second e

|l ocated in the. first wet channel 112-1 of the
channel 112-2 for discharging the outside air. The second partition 114 is
perforated with a flow hole 114-1 for trahsferring the outside air from the
first wet channel 112-1 into the second et chamel 112-2. The case 110 also
has a circulated air suction hole 117 provided at one end of the dry channel
111 for introducing circulated air from a conditioning space CS into the dry
channel 111 and an air supply hole 118 provided at the other end of the dry
channel 111 for supplying cooling air into the conditioning space CS. The
dry channel 111 of the case 110 is further p_rovided with a cooler exhaust
hole 119 for - discharging high-temperature air generated while the
regenerat ive—evaporative cooler 190 carries out a secondary cooling operation
that will be described hereinafter. The circulated air, introduced into the

case 110 through the circulated air suction hole 117, is mixed with the

outside air at a ratio of 7 : 3, to keep the interior of the case 110 in the

12



case 110 at a position between the outside air suction
hol e 115 and the sensible heat exchanger 130. The
first filter 120 is used to renbve inpurities
contained in the suctioned outside air. Preferably,
the first filter 120 is an antibacterial filter, and
is easily separable fromthe case 110. The sensible
heat exchanger 130 has a rotating shaft 131 installed
in the sanme direction as the second partition 114 and
takes the formof a disc to rotate about the rotating
shaft 131 inside the first and second wet channels
atn@sphemrndpres@ur2 sfatehe case 110. The sensi bl e heat
exchanger 130 is wused to heat exchange t he outside
air e he_ f,i gnn I 12-1
t hr ouﬂhJ Qg}e&og fstlréggljgl ?S SIB(E': | onmh(_t)ﬁ 11 '\Wne%k? L-112-1 of the
outS|de air to be discharged fromthe second whet"
casfanh@l at12- pogifieudietvéra dhtaudsideladr 196 tiomhwle 115 and the
sensi bl e heat exchanger 130 takes the formof a
sB1B8YE OnbatPadxcREMpRE dBEC fl‘ﬁé”fﬁ%i eg; pt3érpr1§56§§' ﬂgc? to remove
th|n pl ate, such as an al um num pl ate etc.
Feat exchange, There are provi ded an addltlona
‘P’R}{fd 1630 FOBEALRET (iotthe hengjoredr owisride i i - of Prekerably, the first
sensi bl e heat exchanger 130. The heating coil 140 is
fibteat €20 iis dhenfibasteriel fGhwmneindliz-ehsPly &%irabRS%rom the case
110 at a position between a rear end of the sensible
1igat exchanger 130 13 and the flow hole 114-1. The
eating coil 140 is used to raise the

The sensible heat exchanger 130 has a rotating shaft 131 installed in
the same airection as the.second partition 114 and takes the form of a disc
to rotate about the lrotating shaft 131 inside the first and second wet
channels 112-1 and 112-2 of the case 110. The sensible heat exchanger 130 is
used to heat exchange the outside air introduced into the first wet channel
112-1 through the outside air suction hole 115 with the outside air to be
- discharged from the second whet channel 112—2 through the exhaust hole 116.
The sensible heat exchanger 130 takes the form of a honeycomb-patterned disc
fabricated by .processing a thin plate, such as an aluminum 'plate, etc.
suitable for heat exchange. 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 first wet channel 112-1 of the

case 110 at a position between a rear end of the sensible heat exchanger 130

13



tenperature of the outside pair passing through
the-first wet:channel 112-1 by use of heat of hot
wat er introduced thereinto. The hot water introduced
into the heating coil 140 is delivered fromany one
sel ected fromanong a cogeneration plant, a heating
boiler, a mcro-turbine, a small gas engine, a snal
gas turbine, a gas boiler, and an oil boiler, and has
a tenperature wthin a range of 60 to 1201C. The
dehum di fyi ng wheel 150 has a rotating shaft 151
installed in the sane direction as the first

apar thé i olowl 13ie anth-lakestheh@edtahgn @bi1a MSGst ‘Hsecf OfAlfaise the
about the rotating shaft 151 inside the first wet

ARl B A 00 g B o A gpamer 1121

the heating coil 140 and serves to adsorb and renove
bsioisst of eheat oot diohewhtien inheoduted thateddt @i r Thé thbt rwatBE introduced
dry channel 111. The dehum difying wheel 150 is

15&9%‘?1@%&9'%%’%0? ap@r 351 E&&é}%gg?fcﬁr gﬁ:? cﬁ%lt g%%rgf%q t'j?gm among a

t hereby sup e noisture in

outside air within the first wet channel 112-1. The
CORRRGRI PR yR 138t it Beating boikess @ WEcroitmidhea a small gas engine, a
honeyconb- patterned di sc contai ning an adsorbent, such

sasl ISighs Ceurle, azg8d idoflerOl add @n! bKe bof AT, aQﬁcPth's ng temperature
the noisture contained in'the circulated ‘alr in a dry

T8 et BERDG6:080Chaun) 1 or rotation of the
dehum di fyi ng wheel 150. 14

The dehumidifying wheel 150 has a rotating shaft 151 installed in the
same direction as the first partition 113, and takes the form of a disc to
rotate about the rotating ehaft 151linside the first wet channel 112—i and’
the dry channel 111 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 111. The
dehum?difying wheel 150 is regenerated by evaporating the adsorbed moisture
to thereby supply the.moisture into_the high-temperature outside air within
the first wet channel 112-1. The dehumidifying wheel 150 takes the form of a
honeycomb-patterned dise containing an adsorbent, such as silica gel,
zeolite, or the like, for adsdrbing 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.
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The exhaust blower 160 is installed in the second wet
channel 112-2 of the case 110 at a position between.
the 'sensi bl e heat exchanger 130 and the flow hole
114-1, and used to forcibly discharge the outside air
fromthe second wet channel 112-2 through the exhaust
hol e 116. The second filter 170 is installed in the
dry channel 111 of the case 110 at a position between
the circulated air suction hole 117 and the
dehum di fyi ng wheel 150 and used to renove inpurities
and bad snell contained in the circulated air.

Pr ef eflableyhausheblseeroneD fiis| iretalléd inS tih sedtnd gt efdnabl 112-2 of
filter, and is easily separable fromthe case 110. The

BT A " EBsi0E bErokBR @ P Bt M HrEEF G50 and the

dehunidiinng wheel 150 and the sensible heat
fégic hdgeld 1430 andl ussédta ofofoitdiybHisclarehahgeodtbide air from the
circulated air fromthe dry channel 111 through the

seédnaUbeat Bkhndbl 13993Pk ¥ DRk %h&]&hal%gehole 116,

regenerati ve-evaporati ve cool er O1s Installed in

t he df chann?J 111 at a position between the

circu %/& Sgcopdr i1 50 niy dnstpgleghdntthe dryebhamnd) filiingf the case
wheel 150. If the circulated air introduced into the -

10 yat chaposit idd Ibdtwedehiny diiteadt&y dive sdefieli dbfe/i D and the
wheel 150 so as to be changed to high-tenperature dry

BB, RSB o, P T B BT comaied
circulated air. The cooled circulated air is
igdiheveiredlatedtadie. aifrefarpply, bied sedoh8 fHifiter 170 is an antibacterial
filter, and is easily separable from the case 110.

The air subply blower 1.80- is installed in .the dry channel 111 of the
case 110 at a position between the dehumidifying wheel 150 and the sensible
heat exchanger 130 and used to .forcibly discharge the circulated air from the
dry channel 111 through the cifculated air supply hole 118,

The regenerative-evaporative cooler 190 is installed in the dry
channel 11.1 at a position between the circulated air supply hole 118 and the
dehumidifying wheel 150. If the circuléted air introduced into the dry
channel 111 is dehumidified by the dehumidifying wheel 150 so as to be
changed to high-temperature dry air and subsequently, heat exchanged and

cooled, the regenerative-evaporative cooler 190 further cools the circulated

air. The cooled circulated air is delivered to the air supply hole 118 of
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15 the case 110, whereas the high-tenperature air
generated during cooling is delivered to the cool er
exhaust hole 119.. Here, the anount of.the. high-
tenperature air to be discharged through the cool er
exhaust hole 119 is 30% of the total circulated air.
The interior of the regenerative-evaporative cooler
190 is divided into a dry 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

the glase ebifer ahareas sthef Abgh-0émpeheturavedirc Bamneted WHLINEOY¥o00ling is
acting to absorb heat fromthe remaining higher

LR, o0 LR RIS AN (Y TR o e nig

be cooled to a dewpoint tenperature to the maximum
LIWPEEFUr @ aliote be dhschargedatlrough Hbei atiolgr. eXhaust hole 119 is 30%
configuration of the regenerative-evaporative cooler

of StHai %6&4}5%%&1@%@;3% Patgpt ; Regi gt Hat gn V&Q?ﬁneg%t“igg—zeﬁzgporative

and thus, a det description thereo
Qﬂittiﬁ herein. The direct-evaﬁorative cooler 200 is

&t dPetr dhvided ity acHansBanned andog wehecheaned . 1116 atpagt of the
position in front of the regenerative-evaporative

aQob&ysind Ahroubhet il HEE tchan@Ror iat HvE veRl efto2@Re SRE V@Snnel, the
to carry out a secondary cooling operation of the

“Bodferigh, Akt Th SRR By P BB R Ry A of the
condi tioning space CS through the air supply hole 118

wedf ehpanelasetheréhy acting to absorb heat from the remaining higher
temperature air passing through the dry channel. Thereby, the air passing
.thr'ough the .'dry chahnel can be cooled to a .dew-point tempe?ature to the
maximum extent without an increase of humidity. The configuration of the
regenerative-evaporative cooler is disclosed in Korea Patent Registration No.
0409265 and thus, a detailed description thereof will be omitted herein.

The direct-evaporative cooler 200.is installed in the dry channel ill
of the case 110 at a position in front of the regenerative—c_evaporative éooler
190.  The direct-evaporative cooler 200 serves to carry out a secondary
cooling operation of the circulated air from the regenerat ive—evaporative
cooler 190, so as to supply the resulting air into the conditioning space CS

through the air supply hole 118 of the case 110.

Hereinafter, the operation and effects of the dehumidifying cooling

16



Herei nafter, the operation and effects of the
dehum di fying cooling 16 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
viewillustrating the flow of air in the dehum difying
cooling device for district heating according to the
present invention, and FIG 3 is a graph illustrating
the tenperature distribution of humd air used in the
dehum di fyi ng cooling device. Explaining first a
dehum di fyi ng cooling operation carried out in the

ddvicechannalistiidt Hédtohd ah@@raing ftbORhe hereeendi 1iveRi @ will be
space CS, which is mxed with high-tenperature and

Lghrhum djty. outside air, js.iniroduced into case
d%%lk)%dﬁéﬁngéghlewbﬁ ERheRpg ‘éﬁ F&&c?it(?nghol e 117 under
the operation of the air supply blower 180. After
passi .t Br osigh tike sHostraiting tthe 168, of heir iint rheddelmehidifying
circulated air sequentially passes through the

dehugi gk yi 1 h th o . .
oSO, T DO R e R bk 0 T Sy mvntion, and
ggsgrbent. The dehum dified circulated air is heated

FiS- Sd5v@peiaps hidastrgéing she demmer ainre hdi ssribiibive of huhid air used

dehum di fyi ng wheel 150. The resulting high-
ih evhpedehimide fing M abeicky circul ated air passes

t hrough the regenerative- evaporative cool er 190.

Expléining first a dehumidifying cooling operation carried out in the
dry channel 111, circulated air from the conditioning space CS, which is
mixed with high-temperature and high-humidity outside air, is introduced into
case 110 througﬁ the circulated.air suction héle 117 under fhe 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 fhat 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 Qheel 150. The resulting high-
temperature and low-humidity circulated air passes through 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

17



If the circulated air is introduced into the
regenerative-evaporative cooler 190, 70% of the
circulated air is cooled while passing through the 17
regenerati ve-evaporative cooler 190, and 30% of the
circulated air is discharged to the outside through
the cool er exhaust hole 1.19. The circulated air,
havi ng passed through the regenerative-evaporative
cool er 190, is secondarily cooled while passing
through the direct- evaporative cool er 200, thereby
bei ng supplied into the conditioning space CS through
redependtn veteppporahlee cbb8erof 190he andse8021@f Nést circulated air is
expl ai ning a heat -exchange operation carried out in

ATl TR B iR ARl R BteR Bt M B ot

112-1 through the outside air suction hole 115 and
passeBiet piisydat edhairf, | kayting iphssed tl20ugndbe rebenerative—evaporative
operation of the exhaust blower 160. Then, the

céddlel erem, oulssi 8 opidrily BE@edeXHRRNISds LD tthpﬁ.gﬂ' Ie direct-
tenperature and high-humdity outside alr int

second wet channel 112-2 while passing through the
CEBRERIVE G056 2RlnAREEPY theane THERABY intheho RoBHifdon kg space CS
Wi th the raised tenperature passes through the heating

tloough 140.aiVYWsdppl pashsd NYR tolireaénskhetoheat i ng coi | 140,

the tenperature of the outside air is further raised

Ther iyt P3RS AP PetBteiaiierien Frirast it in the vt
dehum di fyi ng wheel

channel, higK—tmperature and high-humidity outside air is introduced into
the first wet channel 112-1 through the outside air suction hole 115 and
passes through the fi-fst filter 120 under the 6'peration of the exhaust blower
160. Then, the filtered outside air is heat exchanged with the high-
temperature and high-humidity outside air in the second wet channel 112-2
while passing through the sensible heat exchanger 130. Thereby, the outside
air with the raised temperature passes through_thé'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 heafing coil
140.  Thereby, the outside air to be delivered into the dehumidifying wheel
150 has a significantly raised temperature.

Then, while passing through the dehumidifying wheel 150 rotating in a

state of adsorbing moisture therein, the outside air forcibly evaporates
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150 has a significantly raised tenperature. Then,
whi | e passi ng through the dehum di fyi ng wheel 150
rotating in a state of adsorbing noisture therein,
the outside air forcibly evaporates 18 noisture

t hereof. Thereafter, the dehumdified outside air is
nmoved into the second wet channel 112-2 through the
fl ow hole 114-1. Through the above described process,
the surface of the dehum difying wheel 150 is returned
to an original dried state thereof, thereby
recovering a dehumdifying ability thereof. The

mhi gfhr ¢ et egodt ur’IéleBafadtéli,ghhdﬁdﬁl’uﬁxil&Mlétho‘&'tﬁleeaélrr, 14Ma¥eell into the
into the second wet channel 112-2, is heat exchanged

i VB ORLALEIPLE oo L Bl N SHETRS! HIZE he s

and di'scharged to the outside through the exhaust
dpfirabad @rocemaf ehei suy face Bf Gde Getamididyidgnwhded 150 is returned to
dehum di fying cooling device for district heating

aRCOAlgthdd dF Redt REadar eR&abs | Q\ﬁ@fﬁb&/ope(}c])'vérl reud ?Jﬁ%l?}hné ability

(c) is introduced into t he case cll &

th nhxed with outside air M to produce mxed air (r)
Ed g a raised tenperature and absolute humdity.
Wi | e passing through the dehum di fying wheel, the

i xedlte rthigh-tenserahaiegadd t BighRuehertyt eupsaidat uie %ded into the
| oner absolute-humidity air 30. Then, the air 3(r) i

s&%ﬂb Mcp}?anggfj ltIQ—ZC,)r 9sdlf|1g§t aelxéhaSmgd quv?tvhl ?ge outm%edalr in the first
wet channel 112—2 while passing through the sensible heat exchanger 130, and
discharged to the outside through the exhaust hole 116.

_R'efer_ring'to FIGS. 2 and 3, -in the dehumidifyiné cooling devi'ée for
district heating according to the present invention, if circulated air @ is
introduced into the case, the circulated air @ is mixed with outside air @,
to produce mixed air @ having a raised temperature and absolute huxﬁidity.
¥hile passing through the dehumidifying wheel, the mixed air @ is changed to
higher-temperature and lower absolute-humidity air ®.

Then, the air @ is heat exchanged to produce air @ having a rapid
drop 'only in temperature. In sequence, while bassing through the
regenerative-evaporative cooler, the temperature of the air @ is changed
into air ® having a slightly lowered temperature and slightly raised

absolute humidity.
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drop only in tenperature. In sequence, while passing
through the regenerative-evaporative cooler, the
tenperature of the air (r) is changed into air (c)
having a slightly |lowered tenperature and slightly
rai sed absolute humdity. 19 Meanwhile, when the

i ntroduced outside air 07 passes through the first
filter, the filtered air (r) has the sane tenperature
and absolute humdity as those of the air 70 . The
air (r) is heat exchanged with the outside air (c) in
the first wet channel while passing through the

sensi Beavwhelat, ehenhtirgéntrodived sesidd ahg Menisse@xchan@rdhe first
air 09 is slightly raised in tenperature, but keeps

S8, PSS 1D AL R AT o) i o

Eassing thrpugg the heating coil, resulting in
tRp3fhof elifgeridt (Pe Ahe afr)®. 1sTheataiexchaRedds wikhopipedutside air @ in
tenperature, but raised in absolute humdity in the

tEOUIi$6t Gkt Rﬁﬁﬁﬁﬂgwﬁﬂggb’%gi:?é‘o?hl%ﬁgymhgi Je\ﬁgn)gﬁ\éﬁb%?l exchanger. The

t hereby being chang W-t enperat ure

high-hupidity air éc). hen, while passing through

TEHE LdWhSIERY EXRbaneed difafydes shshHy Eeisehdinmbempenatimel but keeps
the air. (¢c) is heat exchanged with the outside air

the )same dbbeldteriaimidkly shanselfsthehairh@®. t Mgen, h@RL air @ is raised
exchanged air (c), which is slightly dropped in

LM Tt st POER MGt AR PR SR L, Fomting i
high-temperature air @.

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

In conclusion, in the dehumidifying éooling 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
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In conclusion, in the dehum di fying 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 noisture via
a direct contact with the dehum difying cooling
device. This has the effect of achieving excellent
transfer efficiency and produci ng and suppl yi ng
cooling 20 air with a | owtenperature heating source
of 60C. Further, differently from conventiona
absorptive devices, the dehum difying cooling device
ai s vaphralbe-temperaber cahem s bircePs 6 Ur.e Eirdher adrkfBadtly from
a sinplified configuration,  resulting in a

' b d j f f ' . . .
LG T g e

description, a dehum difying and cooling device
1acddediatgospberive preeswrt statentndnhasana beimpisfidl ednf zuration,
residential and business buildings, etc. using hot

r\é@h%rin?ﬁhi & %Eﬁsq dBYabdk St ol 92Nt acﬁt 'in%i ddsPS, SO as
to utilTize the hot water as a source for 00l g a
rfonl Although the preferred enbodi nents of the
bindusteial Apehiqabhl ifdle been di scl osed for

illustrative purposes, those skilled in the art wll
appr e&s adppar doibatf r b 1the UshoB didsce fitli S a %@H’Miﬂpx?%nén&d cool ing
rom

substitutions are possible, w thout departing _
d%ﬂgcesgcgcg)ggﬁ%ﬁ@(? ﬁbé L;{rgf?{%f prgreln i\{)?lnct:a{noge a}%stda{ﬁg %%erdesligential and
business lbuildings, etc. using hot water delivered by district heating
facilities, so as to utilize the hot water as a source for cooling a room.
Althoﬁgh the préferred embodiments ..of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate
that various modifications, additions and substitutions are possible, without

departing from the scope and spirit of the invention as disclosed in the

accompanying claims.
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21 [CLAIMS] [COdaim1] A dehum difying cooling device
for district heating conprising: a case having a first
partition to divide the interior.of the case into a
wet channel and a dry channel and a second partition
to 'divide the wet channel into a first wet channe
and a second wet channel, the first wet channel being
provi ded at one end thereof with an outside air
suction hole for introducing outside air into the
first wet channel, the second wet channel being
Egovided at one end thereof with an exhaust hole for
[4¢M3r gi ng the outside air, the second partition
being perforated with a flow hole for transferring
thegipuside air fromthe first wet channel into the
second ‘'wet channel, the dry channel being provided, at
one end thereof, with a circulated air suction hole
for ihdebenidi fvgngicpelingtdeyicd forf dostract dealdingi cmpriging:
space into the dry channel and, at the other end
ther epfoasil hdvin@na & ik sSURRE M iBR! £ TQVi RURRL YiMiGrior of the case
cooling air into the conditioning space, a sens) bl e
. heat exca?n er configured to rotate about the second
B 2i¥Sto a&%%ll €BY\A Ay chamehtandxe ivapepd P 1 bignsiqidivide the wet
air, introduced into the first wet channel through

chamgebuirtode &lrstsuet i handell @nd Wa tdecbie weut shadBeRi lthet Pirst wet
be di scharged fromthe second wet channel;

channel being provided at one end thereof with an outside air suction hole
for introducing outside air into the first wet channel, the second wet
channel being provided at one end thereof with an exhaust hole for
dischafging the outside air, the second partition being pefforated with a
flow hole‘for transferring the outside air from the first wet channel into
the second wet channel, the dry channel being provided, at one end thereof,
with a circulated air suction hole for introducing 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 second
partition and serving to heat exchange the outside air, introduced into the:
first wet channel through the outside air sucfion hole, with the outside air
to be discharged from the second wet channel;

a heating coil installed in the second wet channel at a position
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a heating coil installed in the second wet channel at
a position 22 between a rear end of the sensible heat
exchanger and the flow hole and serving to raise the
tenperature of the outside air passing through the
second wet channel by use of heat of hot water
i ntroduced into the heating coil; a dehum difying
wheel configured to rotate about the first partition
at a position between a rear end of the heating coi
and the flow hole and serving to adsorb and renove
noi sture contained in the circulated air wwthin the
between hannedr, ehtheodethemiseidipiancheaheetchbaiorg an€gererfabecthole and
by evaporating the adsorbed noisture to thereby
y:the -eya | Sture . intg the high- .
Stt{ilqrrpﬁker g‘% u?ael%gu{e fs?(lg %e%g?&%ﬁe ﬁ]fe t?l Fr §‘t‘t S\Ag? %%arﬂ’?@ﬂngaﬁamugh the
a regenerative-evaporative cooler installed in the dry
seqpRAnEst ghanpel pbisiuseonf eetvednhothevater dot eadededniinto the heating
supply hole and the dehum difying wheel and serving
cba;cool the circulated air in the dry channel, which
was dehumdified into high-tenperature dry air by the
dehum dj fyi.ng. wheel and subsequently, heat exchanged L
and c%cdeg%“,“%?ﬂé‘“@oﬁheé’é eqnf egnred P aptatBepbryt tea ifiestegartition
to the air supply hole of the case. [Caim2] The
atlevpes t h@c bethieag 4 eearl and1of,thet Wehbbig €8NMPEAStLRIflow hole and

serving to adsorb and remove moisture contained in the circulated air within
the dry channel, the dehumidifying wheel being regenerated by evaporating the
adsorbed moisture to thereby supply the evaporated moisture into the high-
temperature outsidelai} in the firét wet chahnei: and

a regenerative-evaporative cooler installed in the dry chamnel at a
position between the circulated air sﬁpply hole and the dehumidifying wheel
and serving to cool the circulated air in the dry - channel, which was
dehumidified into high—temperature dry air by the dehumidifying wheel and
subsequently, heat exchanged and. cooled,. fhe cooled circulated air being
delivered to the air supply holé 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 regenerat ive-evaporative cooler, the direct-evaporative
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a direct-evaporative cooler installed in the dry
channel at a position in front of the
regenerati ve- evaporative cooler, the

di rect-evaporative 23 cooler serving to carry out a
secondary cooling operation of the circulated air

di scharged fromthe regenerative-evaporative cool er.
[Claim3] The device according to claim1l, further
conprising: a first filter installed in the first wet
channel at a position between the outside air suction
hol e and the sensi bl e heat exchanger and serving to
coehmv eeivipgria icesrycount a secbndaryt oo ning sopbeatiion. of Ghai ¢drculated
4] The device according to claim1, further

2 RISYMaloF . [ alled.,in the second
ForShoRe o (FE S%ahrat Wbl e SRR bi'e hoat
Zxchan er and the flow hole and serving to forcibly
Fledp ge the outside air fromthe second wet channe
t hrough the exhaust hole. [Claim5] The device

accor thegeviRe CdRbihg thUEIdiRr,C ﬂmiflérs lcBbr i & ngecond
filter installed between the circulated air Suction
i ng. wheel and serving to

o AT S S A SR s
between the outside air suction hole and the sensible heat exchanger and
serving to remove impurities contained in the outside air.

[Claim 4]

The device according to claim 1, further comprising:
‘an exhau§t blower instélled.&n the second wet channel at a poéition
between the sensible heat exchanger and the flow hole and serving to forcibly

discharge the outside air from fhe second wet channel through the exhaust

hole.
[Claim 5]

The device according to claim 1, further comprising:'

a second filter installed.betweeﬁ the circulated air suction hole and
the dehumidifying wﬁeel.and serving to remove impurities contained in the
circulated air; and

an air supply blower installed between the dehumidifying wheel and the

regenerat ive-evaporative cooler and serving to forcibly discharge the cooled
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circulated air; and an air supply blower installed

bet ween t he dehum di fyi ng wheel and the

regenerati ve-evaporative cooler and serving to
forcibly discharge the cooled -24 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. [ aim6] The device
according to claiml1, wherein the case further has a
cool er exhaust hole provided at the dry channel for
dlschanglng hi gh-tenperature air generated while the
i egatedei v drew dperday i chenmdotiabugtatié adr Gubpld hole,
secondary cooling operation. [Claim7] The devi ce
accor I e amunt, o
terrpesge?g#ﬁeo%%r é‘%égh flgﬁw%{:%&g@g 3H%ytﬁb°w860?r§r installed in

xh ust hoIe is 30%of the total C|rculated air.

they ethe devi ce according to claim1, wherein the
hot mater to be introduced into the heating coil is
feéldivesled from any one selected from anong a
cogenerati on plant a heating boiler, a

nicroTﬁuEblne gga ?
e devicé accor ing 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 carried out a secondary

cooling operation.

[Claim 7]

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

temperature air to be discharged through the cooler exhaust hole is 30% of

the total-circulated air.
[Claim 8]

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

[Claim 9]
The device according to claim 1, wherein the circulated air suctioned

through the circulated air suction hole is mixed with the outside air by a
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engine, a snmall gas turbine, a gas boiler, and an oi
boiler. [Claim91 The device according to claiml1,
wherein the circulated air suctioned through the
circulated air suction hole is mxed with the outside
air by a 25 predetermined mxing ratio. [Caim101
The device according to claim1, wherein the
predetermined mxing ratio of the circulated air to
the outside air is 7 3. 26

predetermined mixing ratio.
[Claim 10}
The device according to claim 1, wherein the predetermined mixing

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