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[ DESCRI PTION] [l nvention Title] DEHUM DI FYI NG COOLI NG
DEVI CE FOR DI STRI CT HEATI NG [ Techni cal Field] <i> The
wee@sent7sT nvention relates to a dehum di fyi ng PODKR27/001147
device for district heating, and nore particularly, to
a dehum di fyi ng cooling degi ce for district heating
whi ch can carry out an air cooling operation by use o
f hot water supplied by |arge-scale or small-scale
district heating systens and gas or oil boilers
[DESCRI®ItI@N] ed i n i ndi vi dual househol ds. [Background Art]
<2> There _is spreading a prospect that the recent high
[InventionpTitdelsi tuation is not a tenporary problem but is

ont.j | i i aﬂﬁ i :
efre %Uﬂ?gm&%@g@ﬁgﬁes of’mﬁgmﬂ@?{f | ’nc:nglagi ngly
[Techhddkf Ridl@at effort for securing stable energy

resources. Wth the effectuation of the Tokyo protocol.
dihel ipngsanitt Hnzentddocrebatesntohe delsridifang £ooling device for

. . _.greenhouse for the .sake .of prevent,i I . .
dlﬁ“%rﬁ‘?éﬂdpgit%%slﬂ}orﬁep%&ﬂ&raer&yt hg? %ngéhﬁ'@ggﬁég?g nggoling device
for di@"t?ﬁ?tu!h%aﬁﬁ%utvhwlﬁ cdiecdrirffl buofanf @$sidootMgF Mperition by use of

criterion of energy effici encil)l, etc. wll, be

hot waser w@phé&r:ie(by kagerzaadedohgma bl 1sal putipt Gisédheatdpgysystems and
report,. the.a t,of ener onsuned, | n donmestic and

gas orpf) § _rh’@é%erfsi élil%%lllg?d RGr brgﬁv?«ﬁ;ago OiSeo proxi mately 55

[BackBtblrdoRst JTOE a year, and occupies 25.2%o f the total
national consunption energy. This rate also . . )
cﬁhem penstsendingl aopsasnecthahbhstihe pedeng| iy il oy 1cEgyltuation

) t he past four years, the ener consunpt i on _ of .

IS NOYofesEROLHY 6%96#@155 t1"'1"%ellt§s Q%%‘Bb\%uogﬁ av'g?%’égl%eﬁinu%r}d fixed.
Thereby@t faf dReEPaSERMiR bunRiseaF the fenuUnptiesiagly take a
electricity shgvvs an average annual rate of increase o .
great fef1@% fAccsealirmgg ystabte winerghe capwicesi atBidht hzg effiectuation of
onsunpt i OE af el ectrij,ci art.i cul ar]

S

the T{i5; BROQOESAFHAARNY Uh & Hetudard 571t JAeefrof ereentouse

gas for the sake of preventing global warming, it will be expected that an

international pressure about the use limit of fossil energy, the criterion of
energy efficiency, etc. will be strengthened.

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

and 47% of the energy consumption of business buildings are used for air
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the nonthly energy consunption o f residentia
bui | di ngs and sanpl e survey results about
wooeresnerssdent i al buil di ngs as the subj ect of ePEr/ER2007/001147
controlment, it is analyzed that 50% o f the energy
consunption o f residential” buildings and 47% of the
ener gy consunption of business buildings are used for
airconditioning. In conclusion, o f the energy
consunption o f buildings, energy required for air
condit ¢6HIGigt | O NPneREHBh €S0l 3He Odnelrbe mtsum&bnt@it duiedBig8Y energy
consunption o f Korea. <4> Accordln? to guarantee
requirethefef f ati epondiseoningeveeepicand3bhelcdhei nabipnal total energy
nt _of energy industry while observing related
ConymWEV%%ﬂgt(%ﬁ%1 agreements, it is necessary to inprove
t hecotaendlhf | ciengiaehtenenay fedfidientcongd t bPnicAgrgyn and the
donesti ¢ and business fields. Fromthis viewpoint,
contmndnﬁre desrepopment f of ce eaexgy- cairidast wol IVéutleveObwwgyg related
i n_whj t her nal ene‘ﬁy and el ectric
ort @

interngbERLt BB SERL odty S GEFRaR ot G ATPTI dbt

energCQ??e%gFat:@ﬁ’dlqrﬂoﬁm%pei‘ﬁ' fdoﬁqe@ﬂ1%C%nf10'bubfPRirs§Vlfn@1d§1e UBfom this
Iciency o f energy in donmestic and business fields

viewpoanke, sthepti esl mdl liactioved ya tso- aablledr abllteﬁt bfe-gsersy jipdustry in

resi dential and b Si ness .areas. eported that
which | et sBbr S0 o sJERTARLERS” oGl PRl SEplf" eoneration

famll??é:é”croﬁgerﬁ%t&g o?lo‘é’edp&q'i’% el @y @mﬁﬁ%h@gth%oué@%ffwlency
space heating and hot water heating, thereb y
of enexgiyi éxi domesdt c oahd/ lmsnaetwctﬁwhdsn fareneugg/hbgi collectively to a

proxi mately 20 to 30% by virtue o an |g3rove

plural3y i eh diveys ol TeseAgY,2hutnch by BhsS EFByengh 15 FeRTped that
the c8 gcrt?\%t%%rggy HR%&E? ”ﬁ‘@lelldesgowﬁﬁedf%é)a?’y o¥tiitred Qifur@ng power
UCtion usage o and i ntensive environnent al
generaltramagasremt heatling csohtcm:tﬁore -spRee gyeatndgsamj« het water heating,
eval uated as an effective .i ndustr abl e of .de

thereby; aehieyiag dipti AREY fatteBieEh B0 1 [ appdifigfiigngo to 308
by Vlrjtpgléjld' E‘l r@r%éﬁ%bcem@fgﬁycef‘?’e%@%ﬁnbu?%ﬂso'éh tikBrovement of

eval uation's appr oxi mat el y
air enkiZomient i oy dppnvdtimese sh&betsé mObhey bemede tof o feduction usage of
district heating in 2003, and in pa tICUH 85% o
fuel andpphtiess i enEnyyraEeyHe PARAEEBY conbhih &l FyiVarieray industry

is ev%?@ﬁ;dge&er% gﬁfeég%galﬁﬁﬁt?yplcaﬁaﬂl% expPapshitilg with related

gation rang
international env1ronmental restrictions including a climatic change

'efficiency of

convention, etc. In the affirmative evaluation's debt, 1in Korea,
approximately 1.2 million families share in the benefits of district heating
in 2003, and in particular, 85% of supplied energy is generated by combined
heat and power generation. Korea has a plan to expand the propagation range
of district heating to 2 million families by 2010.

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

of Korea has an increased electricity load for air cooling and substantially



<6>

<7>

<8>

<9>

<10>

<11>

of district heating to 2 mllion famlies by 2010. <5>

I n the conbi ned heat and power generation, nanely,
w@omener’sti on, the generation ratio o f el ect rPCI/KR2G00/001147

heat is fixed at 3 5 . Themefore, it is inportant to

keep the ratio of electricity to heat at an

appropriate level for maximzing the effect o f the

col l ective-energy industry. In Korea, the above

nmenti oned generation ratio can be fulfilled in winter,

no heabutoddie Asmeeseltf, Kbe eehasicanrafcioéaded intedieat tid yin summer
|l oad for air cooling and substantiallyno heat | oad. As )
decreages douless than dbs aandophisarcausss @i delicheeraiaar iy the economical
. .summer. decreases to S a 9 t hi
et fici GRVERF SRRERTTAnt e TR Bt fPany Ry Ff 283 fbd betveen

June aB@FRPe&E@romm 2008ual ly, no generation results reported
bet ween June and Septenber in 2003. <6> To inprove the

oper atnpsove attéieo PPRIGL It ifgée enelr gytodberdisgiangrey generation

...tacilities for ffi.cient| i leleZ] hg ef. of :
faci i 1SR Clesl it Rl st S EH0of She iR Ty psgeavating
the dehnd@FCRSA Mn Sifhel Ni PabtéUb@r andeMelpapritl agndevelopment and

propagation o f a technology for supplying cooling ..
propagehimgyofusi ngechinstipgict foreasinrdviegi ¢9aliig FBen@cakdagy distinct

. <77 l.n.one exanpl e of the above described cooling
heatlngngéi‘d)}lg‘t?ﬁpll@ I}régﬁ?wsr%%gy, an absorption chiller is

i ngt Adeedekimplel €6EPDE, SMUFR aGestrliBEdedOBIg energy supply
building, etc. such that the chiller perfornms a
technodegit.r adn cawior pigicopehat lasn igsi imgtahledgyiodd iReseRkPT.r gich as a

e P s et
operatlki’%zfn 31_%%@ dnebgptdctenaeat BGndgrdtiact mMeaeM@pos@tliofesnf a

qui d-phase refrigerant and condense the evaporated .
gBie phssotied rahgétemtisfdesighed touski llheatesf flowing in a pipe by

wse ob 5 SUEh b TSSRmL Bl PO 551 8 P 1RRR. e geran
o copEn TSRO e BgEAL 0, o LT
[Disclesperlat ure of a heating source. In

[Technical Problem]

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

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

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

problems, and it is an object of the present invention to provide a
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addi tion, the absorption chiller has an unecononi cal
hi gh water return tenperature because it cannot use
woR0s04118%i Nng a tenperature o f 80 C or | ess, BCMKR2007/001147
suffers froma little diffgrence between the
tenperature o f supplied ter and the tenperature of
water to be returned. <i o> Wen the absorption chiller
is installed to an apartnent, etc. occupying the nost
part o f district heating, so as to carry out a
dehumi&ERtihal can@hg Nibveper ffri @0st rli BErtRealt $nd whii opl i cartyhatit an air
cold water pipes have to be additionally installed
cool ing egperdt bons buf ummfmh@tsrwaéamﬂ@pblqde v kangs-gerdeepbraal l-scale

resent i vent| an has been
dlSt“S\gobg AIN8p ISERES |tga %n 06%?2)8%1%%3 {! gw%ﬁéege ?1 individual
househbe‘senEh&rébSIOacle@Vhfée adfeduert ddwita sk igeoviangheeMiptendm@bt ion of
di strict heating which can carry out an air cooling
an opeopieiroat underbyh@saémowhemc vxmeeasurseupmtieeanfﬂ)ylonvam@reﬁ@@wreng costs

Istrict hatln stens and gas or oil

by Vlrg‘bef Iogag Silﬂgflatlelleadsysﬁelp I’%i)ln ? (H%usehol ds, thereby
(Techﬂ?#‘dlegbﬂﬁl@nl educed device SI ze via the i rrpl enent ati on
an operation under the atnospheric pressure state

ahol dawerdanvef acthuranngspenst 9f byhevipresento lﬂV%ntspﬁplﬁhel @pove and

stem confi gurati Techni cal Sol uti
other 35t aaib Db UL AOERAD GRe e b Bbehl | (GRATiifyine cooling
devicel 6r a(?i%‘f?l&”@leﬁﬁhfé c@*g]brel%ti1‘335,,7ﬁa&1 cB8e AeFNP! 4 shed i bdont RE divide
provi sion of a dehum difying cooling device for
the imtiestior cof helet i cpeconpoi si Wet ehavask wed/i agdey p@ﬁﬂp@ }.onthe wet
; i vide t. ase . ntoa

crame) ol e e bR Ry b BT Ron ote

for iRYodGEhd NRItSPde éf‘hI hiad Qukskde ahinreUctah@n Bel €hd Obther end
Introducing outside air into the wet channel and, at

thereoifhewmtﬂneaneadhadssdarémﬂe fibt hdaschexgingsttheolatbide air, the dry
har gi n he outside a t he. dr hannel . .
Chameér%@i%d?rogfé%e aén&“?h%QdeotF‘eerth“étﬁ # it 4t a{%f?ralr suction
hole Folllcah?f]ocﬂlgll £ T O ch e ﬁd%iﬁL ol %1%!)1%1%%@1‘ § fsf)é?(!@ ainto the dry
ondi i oni'ng space 1nto ry channel
channedt bed, amdtltldne]the]f endi tllnera:nfmmthumplayrhsﬂqmltfolnole for supplying

supplylng cooling air.into the conditio
cool ingeAkt HMEO gkt ¢ @Uﬁgﬁé%léﬁg SRR gRiregsible heal

to rotate about the partition and serving to heat exchange the outside air,

exgﬁang’er configured

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
channel, the dehumidifying wheel being regenerated by evaporating the
adsorbed moisture to thereby supply the evaporated moisture into the high-
temperature outside air in the wet channel; and a regenerative-evaporative

cooler installed in the dry channel at a position between the circulated air
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to rotate about the partition and serving to heat
exchange the outside air, introduced into the wet
w@e b@snel78t hr ough the outside air suction hol e, POU/KR2G0M®01147
circulated air introduced into the dry channel; a
heating coil installed in tthe 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

supplyWeHolehadmael tHyy v&tsibld heat exEhdnger V\@hér Selnt/rngjut@d cool the
into the heating coil; a dehum difying wh

c1rcu1@tﬁdf agmlﬁu the drat ghmbomhlﬁlhéva@ad@hwml@# léﬂ b0 pdghttegperature
t
ey 5SRO OPLAISHAR) el O SRR B e

cooled”b?/ dine chrarigle ke dslusngdrfyithe wWoebdd beimeglated air being

regener ated by evaporating the adsorbed noisture to
deliverékrtobthesapplsppphie holasdr bt d2p®i st ure into the

R REED v bV, Ff et et et o BHIRER SpalflyPe cooter

1nstal?&ﬁnﬂ?| th?ét (ﬁyp‘éﬁaﬁde@n apetbwpesittidg ¢hr crtmt ed ahésumﬁn}eratwe—
hol e and the sensi bl e heat exchanger and serving to

evaporaboie tdvelei r ctheat &deat Tevapotaievelr 90Q:1r¢énr$@FV1%|téh GRdgy out a

dehum djfied to h- t rature alr by
Seconda@huﬁpai 2 nPSA b‘ﬁl ﬁngﬁ%sg ﬂ%%talt%(,l Réht dé')é(glﬁarﬁed from the
regeneﬁgﬁlvﬁéogvﬁjé,rgﬁllvteheo(ge95| bl e heat exchanger t he cool ed
circulated air being delivered to the air_su
oPreflezabhse. thel Bteviveef Birahey , canpsisks/i de ﬁ‘ltyﬁghéﬂlter installed

ri ses direct-evap tiv ol er d
betweefipdhar UHARNGI - atiGk BRaT? ot IRPoREY D e pet. efthanger and
serv1n§eQﬁn?érﬁ’d\z'eVQE¥@rﬂ%§§ | ¥htaPerin tthe difsat- gvapadndt iavie exhaust
er serving to carry out a secondary cooling
bloweropestaliled betwden ¢hecdttamédi biingdikeslaragdd the o%haﬁét hole and

erenh TS LB B RIFEC L g 168 o, gl v
the egfﬁ%fs?r HJ18t alwtlﬁlde petweensithe qutsdrdeyd riucéimanshobeower are

_ the sensi bl e heat exchanger and serving to renove
instalilagpuim thewetocttamhekd in the outside air; and an

exha ower install etween t he. dehum d|f -n .
whé eréhgy’th CeIRREG Itg ClarfP"8EF A ng tSe‘f%’lﬂm ger installed

betweed! %aQﬂ?c&ﬂﬁeeu%§fd§u&hbnf%@WetBﬁdm@&eC&ﬁﬁﬂ@ﬂlﬁﬁhguﬁheel and
serving to remove impurities contained in the circulated air; and an air
supply blower installed between the dehumidifying wheel and the sensible heat
exchanger and serving to forcibly discharge the cooled circulated air from
the dry channel through the air supply hole, wherein the second filter and
the air supply blower are installed in the dry channel.

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

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

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

delivered from any one selected from among a cogeneration plant, a heating



t he exhaust hole, wherein the first filter and the
exhaust blower are installed in the wet channel. <15>

woe@Besalt y, the device further conprises: a SBCDRE#2007/001147

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 bl ower installed between the dehum difying
wheel and the sensi bl e heat exchanger and serving to

boilerf ORCmPEdo-dLBEINAL 08 tshel Cogdebrgincul &t ekhlai igabr onrliime, a gas

<19>

dry channel through the air supply hole, wherein the

boiler seandnan failltlyiland the air supply blower are installed

Rt RTEY RS T B L Gl LB ircutat ai

suct iofl [RARAT ginNgedi@iht @ BLE ideea A 'bygﬁfiﬁéaé‘@@m\i\ﬁﬁd RikNy ratio of

7

3.

regenerati veevaporative cooler carries out a secondary
cool i ng operation. <i 7> Preferably, the anmount of the
hi gh-tenperature air to be discharged through the
cool er exhaust hole is 30% of the total circul ated
air. <i8> Preferably, the hot water to be introduced
into the heating coil is delivered fromany one

sel ected from anong a cogeneration plant, a
heatingboiler, a mcro-turbine, a small gas engine, a
smal|l gas turbine, a gas boiler, and an oil boiler.
<i9> Preferably, the circulated air suctioned through
the circulated air suction hole is mxed with the
outside air by a predetermned mxing ratio o f 7 : 3
. [ Advant ageous Effects] <2i> According to a
dehum di fying cooling device for district heating of
the present invention having the above descri bed
configuration, it is possible to carry out an air

cool ing operation by use o f hot water supplied by

| argescal e or snmall-scale district heating systens and
gas or oil boilers installed in individual househol ds.
Accordingly, the present invention has the effect of
achi eving a reduced device size via the inplenentation
of the cooling operation under the atnospheric
pressure state, and reducing
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manuf acturing costs by virtue o f a sinplified system
configuration. [Description o f Draw ngs] <22> The
w@bwsme4a8d ot her objects, features and ot her aPWVEHRRa@e®H01147
of the present invention wyll be nore clearly
understood fromthe follow ng detailed description
taken in conjunction with the acconpanyi ng draw ngs,
in which: <23> FIG 1 is aviewillustrating the
configuration of a dehum difying cooling device for
[Advadli Bfebus tEffieatslng according to the pr esent i nvention;
<24> FIG 2 is a view.llustratin w, of
P’ét‘f

tAseoKiEmENt Qliar et éb@mﬁgcwéwg:éle b?e LSEE 1%5‘??%&%’ of the
presenﬁcﬁl%ghﬂ%?x 1{1{%&%1% %%8 { deQ¥EMlObnfaBG at4ar, AtGis E'po's§1b1e to

graph - etenperature I stribution o

carry gutnt Qil_ladturrhl@elﬂlﬂg] olpbmtgehubj' dliléeyidfghobow;ltmag deppldedf b}f large-
istrict heating, according to the present invention. :

scale [@esﬁmaHdéralézeglm\Aﬁtth@akﬁﬁfuwﬂgm oﬁn‘g)f ggs or oil boilers

: ehuni di fvi. .
st SEL LRGN DR R IRARY, PRl Bl HELPGRLA pgntion bas
the eflf@c@qifalabhv»evtlhgr@fﬁardae@ce de9itd esiaecorpanyi implémemiatgen of the

<27> In the follow ng description o f the present
cool ingnveerabinn audéarai KBel ¢d@esRhstion BBESRHEWnStakfcet | @ik reducing

confiqurati e n t.
manufag\ﬂérr}ngt (ﬁgﬁ %I}’épﬁh 0f 2{)@?@;?1 ¢4 {g&gtﬁn %11(151} &?g%@%t't ed
(Desckpy@@hl@mpfgm@g]uncl ear. Al so, the terns used in the
| ow ng description are terns defined taking

clihm awvat jaod ph]@elf uderbhs 6Bt wigse didn oég%r%@/@géages of the

t he ent [ e0
presenfe g DFuE Bl O T A B0 LR SRR BRP a0
descri®t fort hierS RRCINj GRdtiion »hQﬁatkﬁséatMaﬁﬁmgbéramhagg,edn which:
I naccordance with the option of a user or operator

aFUsual psr actView, idbestrpt me thes canbigapat jony&f r t idﬁ]@umdlfymg

coolmgo{fevgl%g Ut att'érgpr ?‘be gggegsgggr% E%' pﬁgﬁ@ﬁﬁlrég%td?ﬂéfﬁmn,

| py@nta ofy a<2ﬁ€wRﬂﬁIs'tl"§1Qn§0tﬁé Glow ofthér in the dehumidifying
dehum di fyi ng cooling device 100 according to the

coolingr ésane forvanstirant dwapingascerdingd o1 e Pcseisinyentien; and
FH: Slgnglgtg)}aeph illustrating the temperature distribution of humid

air used in the dehumidifying cooling device for district heating according
to the present invention.
[Best Model

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

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

on the whole content of this specification because they may be changed 1n
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heat exchanger 130, a heating coil 140, a

dehum di fyi ng wheel 150, an exhaust bl ower 160, a
waemshd787 | ter 170, an air supply bl ower 180, BCT/KR2007/001147

regenerati veevaporative cogler 190, and a

di rect - evaporative cool er 200. <30> The case 110 is

made of a netallic material and has a rectangul ar box

shape. The case 110 is installed with a partition 119

to divide the interior of the case 110 into a wet

accordait@nieth 1hd @ndod odr ¥ whannelbpdddior Tdre acasal lithchase an
outside air suction hole 113 provided at .one end fo.... .
tIr.welt iSh&naEW 1111 usbratingr daeceeny 18uiadilge af raj fehymidi fying

cool 1n%tCFetVV\§é C;%E a lréz ﬁ agtlglegﬂ%gme%c%)fﬁ ﬁjilgl P h%lp%és?eni? r ﬁl‘(/'eﬂ?fjon .

drsiehaih ne Fite Qutidedaetainidi fifiag cand idd @eal s 10@sarording to
circulated air suction hole 116 provided at one end of
the prtea@atdrlywcwawnepomprsse@ra|Crﬂ8ﬁoé|1£b| r?gférfﬁ‘i:uﬁlétt@’a O, a sensible

heat eg%rggﬁr %J&Selglt {]r%osé% &S 4 'Hegmﬁdlt?ﬁ {9{%6 ngk 1(]?5 exhaust

pr oVl er en

blowerOfl6(‘} he Cb’e)éoﬁdmffiﬂ@br 1179, f@ﬁ suppupp hg Kowét NGOl b redemerat ive-
t he condltlonlng space CS. The dry channel 115 o f the
evaporgise ¢a@ ers19r b PiHiet dempRr i ve ¢wdrer208x haust

le 118 r .di schar te re qa e
o a8 R0 SRR PO o S N CHREN Rhb s S REL Bhrlar box
shape.OUthed cagcandalry iagedliled winar atpaenit fvat 119 ltb Bevide the interior
descri bed hereinafter. The circul ated air, introduc

of the| nese tHO ¢aige al et tcrhaouglh Iilheanst rac dratcbansg éﬁctﬂ&ﬁf case 110

m. xed with e out e
has any SuTsice”ag s BR M1 47 G doc e Cole e of pbf e chamnel
111 f0§lt 'iTi‘i’tsr%ﬁéhfg BLESITM! 8istiat 6. tHedwet Thanhdr St1fadd ah d2fdust hole
|ocated 1 n the wet channel 111 of the case 110 at a

112 Drpuysdedoat bidewethert hendowfsitiie wetr ehasnglbnlHolfer 1d8schiagging the

t he .sensi. bl e heat chan 130. first .fil
OUtSIdﬁs ajLed t ré:ﬁﬁeelrfﬁ‘p ﬁ(?elé a%dmorﬁg‘l a%onﬁlg?n(%rﬁohole 116
prov1leH bpeosiciijoned gt gydehandel Rusf eélabirﬁroddlﬁnél tbitculated air

ter 120 is an antibacterial filter, and is easily
from zsepadidibeity spatch€Scast® 1he. dry3pharmied’ béngndlan ekt Supply hole

17 oA A B S Ya2t AL et cootine
air 1rﬁo tlgee toalgla}g)tn'ic%zs;pﬁg bGl&!tl gﬁg c%rﬁfte@hirir)[/iﬁzlsmﬁf tofl88e case 110 is
further provided with a cooler exhaust hole 118 for discharging high-
temperature air generated while the regenerative-evaporative cooler 190
carries out a secondary cooling operation that will be described hereinafter.
The circulated air, introduced into the case 110 through the circulated air
suction hole 116, is mixed with the outside air at a ratio of 7 : 3, to keep
the interior of the case 110 in the atmospheric pressure state.

The first filter 120 is located in the wet channel 111 of the case 110
at a position between the outside air suction hole 113 and the sensible heat
exchanger 130. The first filter 120 is used to remove impurities and bad
smell contained in the suctioned outside air. Preferably, the first filter
120 is an antibacterial filter, and is easily separable from the case 110.

The sensible heat exchanger 130 has a rotating shaft 131 installed in



<33>

<34>

channel 115 o f the case 110. The sensi bl e heat
exchanger 130 is used to heat exchange the outside air
WO paosoer8ed i nto the wet channel 111 through tPEI/KR2007/001147

outside air suction hole 133 with the circulated air

i ntroduced into the dry chdnnel 115. The sensi bl e heat
exchanger 130 takes the form of a honeyconbpatterned

di sc fabricated by processing a thin plate, such as an

al um num pl ate, etc. The sensi bl e heat exchanger 130

the safm@r di e&ctdeh as PEhdTepat thersn exehanget dpeer aheofiofiorof a disc to
ovverlng the tenperature of the circulated air that is
rotatedebaiti dhei eet atynpasheif hglihrisgyde tthe wehuihaaneliHd and the dry

a5 ot s L, TSRS LA T i o e

exchan%_@r tlﬁéJt&It's‘i’éTe ofirt hgtsediledl enteatheexmhantginel30.11<38Pough the
he heating coil 140 is located in the wet channel 111

outside 4irt isectimehol® 148 witposhe i nmchkatrdenira inbeadugpd Gitp the dry

cramel 35558 SRl BEE BIRAE TAALS BER ob) Sonescom-
atterh&[rp&rs%t lf‘éﬁr Fbafte& higy optoskiEingaiar tRasSpI@et hs@ighst R@ aluminum
channel 111 by use of heat o f hot water

plate,i ratcodud"hd shesidilat beatThexdhongarat B0 icatyisguced ianthgimary heat

cnansTalF L P sk LSRR ST B e i

dehumlﬁ?f e%f ’bya ;JM{&W&B@? tie STERlthi@a§ieNgiHRe] a5<srra1hét will be

bi ne, a gas Iler, and an oil boiler, and ha
descrlhed drqne[mfmee vm’ffhl&m aer ange dofl 80 additimpat mot684a=nd1'|b§1t (not

hum di fyin 150hs a t haft 151
shown) Q% éPF%‘b‘Oflngﬁ Wg s%ﬁ‘i‘élla G Ei‘q 8% I nglsg)a?t ition 119,

ang th%%?ﬁl%'&? i f aum ps floRat@idSén tdel RéRlcBa@RQUITL RE the case 110
rotating s t 151 inside the wet channel 111 and the

at a mbsytodmmbeevechls oéart kadcabehelensihée dmmrremha;agwg 130 and the

exhausioholss g adlis Boatider Etbva ot SUGED LOdEarhed hepmgature of
the o@'sﬁ&é“]gat?dp%srl #i‘x'd%gﬁhﬁléjr@étct’lﬁiﬁ%h is. byTlil§e of heat of hot

ehum O I's regenerated by evaporating
water tllner@cﬂ&edbﬂtbmmmm ur &he ohdthemedry isuippducet hentreoitse uheating coil
140 1%%&(??@2& rlgmt gn eornaet 'se ecqt%iélSIfgc?m aa{mronévI ghclz(g]getngratlotn plant, a
heating boiler, a micro-turbine, a small gas engine, a small gas turbine, a
gas boiler, and an oil boiler, and has a temperature within a range of 60 to
120TC.

The dehumidifying wheel 150 has a rotating shaft 151 installed in the
same direction as the partition 119, and takes the form of a disc to rotate
about the rotating shaft 151 inside the wet channel 111 and the dry channel
115 of the case 110. The dehumidifying wheel 150 is located behind the
heating coil 140 and serves to adsorb and remove moisture contained in the
circulated air within the dry channel 115. The dehumidifying wheel 150 is
regenerated by evaporating the adsorbed moisture to thereby supply the
moisture into the high-temperature outside air within the wet channel 111.
The dehumidifying wheel 150 takes the form of a honeycomb—patterned disc

containing an adsorbent, such as silica gel, zeolite, or the like, for



<35>

<36>

<37>

<38>

The dehum di fyi ng wheel 150 takes the formof a
honeyconb- patterned di sc contai ning an adsorbent, such
w@sg0ogioki’en gel , zeolite, or the like, foradsorRCTERR6N/001147

noi sture contained in the girculated air in a dry
adsorption manner. There a provi ded an additi onal
nmot or and belt (not shown) for rotation o f the
dehum di fyi ng wheel 150. <35> The exhaust blower 160
is installed in the wet channel 111 o f the case 110

adsorb?ﬂg &HROFbt 4 1R e PESNVRERed higy d@BUBT eliufl ¥ty adheeh 45@ry@an@sorption
he exhaust hole 112, and used to forcibly discharge

mannert heThates.am airovidedmanheddisti oaabnmaegior 1 20d k> TRk shown) for
secqnd fi 0.is jnst ed in the dry channel 115
rotatign oty ﬂ}ée E@mili g ¥h ?%4 ‘'on between the circul at ed
aTlEje %ﬂﬁéds‘inbwe? 146 ianthdiherdehunind vt nhamheel 113 the case

used to renove inpurities and bad snmell contained
110 atim tpbelt:uoncbb'alte@d aher delhmaftbrfalillg/ whepk H¥cend the texhaust hole
an antl filter., and_is

12, agd died b (PRoTT o schdiee: 1 SssQRTALS (A7 oy channet 111,
bl d &0 f'1§térnslt7@| iseqn‘sf‘altlléﬁ tf theh@nehadnkd oi5tdfethe case

case 110 at a position in front o f the dehunmi difying
110 atl\haelpoﬂsS’Omandaemwe&htme‘ o¢1mcblzyted| sdharsget tdve hole 116 and the
cul ated . a

dehum1é; Yaie avheg ! ﬁo an Eis;(; thpr eg}%«?earﬁgl -%-%%tarﬁdoggcp 3Pl contained
in thetr ﬁg@%ﬁﬁ%%‘é‘?r evwgfé’rta!b\fﬁ PRl §cohQ0fiiSet nlszbalié et bhtibacterial

- _ annel at a position between the
fllterclatrthllatmmy rsesalpaﬂjly fraimetliel tasemd 10he sensi bl e heat

exchanger 130. |f th i rcul at trod t
t Hae oﬁly owaleb aves 186 d@qdwmﬁﬁﬁad%l}rﬁ?ﬂ (<Rl 015 of the
case ]ﬂ.@h% n% iR oigelf 0 o0 t RS (!éi’luﬁ?dﬁ'?@ﬁ@%eb@ 150 and used to
erature dry alr and subsequently, heat
forc1b¢yChﬁmg@dgeantd1ecmf@dabydt:hler deosi tee dipathanuehahiferthrough the

130, the regeneratjyve-evaporative cool er 190 further
circulaped @Wh%lpé’?}’chﬂ lgt¥d-air. The cooled circulated air is

\?\Eiéér\égsgahetrgﬁ ee% or3bRR! Yehipke 1o ofs t 'i‘l%t%%@d 118, the dry

erature alr generated during
channe¢o0l’ ng aSp@haltllmerteadwé@ tthe mo‘«zhbatedxhatuﬂuphbf d01¢ 8117 and the
Here, the armunt of tg% hi gh- te ture.air
sensibdpshentr gEahangesugd « hd fcheg é3r1r§9< G taHo 18U CFg i, the dry

channecff 1t1%e tSOtd%hmﬁfd'l?%datﬁ}g %J'demﬁldlfylng 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
channel and a wet channel. If a part of the air, passing through the dry
channel, is delivered into the wet channel, the air is cooled as water is
evaporated by the high-temperature surface of the wet channel, thereby acting

to absorb heat from the remaining higher temperature air passing through the



<39>

<40>

<41>

<42>

<43>

interior o f the regenerative-evaporative cooler 190
is divided into a dry channel and a wet channel. If a

W@2008/001781 he air, passing through the dry chanmel/KRe@7/001147
delivered into the wet chagpel, the air is cooled as
water is evaporated by the™hi gh-tenperature surface of
the wet channel, thereby acting to absorb heat from
t he renmai ning hi gher tenperature air passing through
thedry channel. Thereby, the air passing through the

dry chéinelchami@lebganheeatioqQlagdiigo tar slghy- piod niryt eamaeateanebe cooled
to the nmaxi mnum extent wi thout an increase o f
to a ﬁa\mp@uny tqmrabm.g@rgthﬁoma@fmwnheextent without an increase of

i L9 UBPRET A S B b s rH e rer 130 5

disclo$&d ain erdor%%sqfdt@ﬁﬂ ORedilier &dbnWiNol 0e0IEE! tapd rmng na detailed
9> The direct -evaporative cooler 200 is instal I ed

descrlptudnhemmeybfdhdrhnb& onittedf heredncase 110 at a positi on

front of the regener evap I r
e @i Feelextmiial S Vg0 RolD o0 eE VT FiE T gy Jpppnnet 115
of thelcSLCANG Y aCHN iitREn Oiﬁhefﬁdritoﬁf othfe fé@n@fﬁtﬁwbﬂémoﬁaﬂlve cooler
fromthe regenerative-evaporative cooler 190, so as to

190. silipl ¢incdee-ewparatiivg aioelermtZ90t h?@r‘é‘tﬁndi(t | OHirHg OYpade secondary

coot ngSpbeLgUER PSR ¢ RERRAL LS, i by LSRR iCovavorative

coolerdgHy. 5@' Eé"ﬂ'bgsﬁﬁ’ﬂly' RBe %‘éh?@mgoﬁnd'l%‘tbltq{e keadiitAgning space CS
according to the present invention will be described

throughnthmaa]r Isupp tih hoed dri@énefe the dalsesl10L to 3 . <4i> FIG 2
a.viewil

trat th f
d fiEHA ti‘e}fl’néﬁéoé&? :@g er@e egg?ot& S{Ifr Itb{a ﬂgké%lﬁlfymg cooling
devweacicb‘ilr diRgri@ tﬁ@at@ﬁgsﬁeéoﬁd”i@n% ORhe aRfeden® 1$1vé§t idn will be

aph 11 Tustrating the tenperature distribution of
descrlbedn ith detraitsedthi neﬁdlrend@horﬂflﬁSf yl g dool i ng devi ce.

BB a2 s gt st ERe e R R 0 the dehunidifying
| ] at n whi
ot o, S ARG Al Sy G o,

FIG. 33%831 dg apgh r1,1lustnanung)dlhleetjempﬁrmturhedmty1btttanne¢ty111|_1(31(b air used

the case 110 through.the circulated air suction hole
in thel?l@%ééfylﬂlﬁec%é’ﬂ%t C8HC%f the air supply bl ower 180.

Af&[?falpﬁﬁgf"ﬂgsfhz[cﬁéﬂﬂmdﬁymg cooling operation carried out in the

dry channel 115, circulated air from the conditioning space CS, which 1s
mixed with high-temperature and high-humidity outside air, is introduced into
the dry channel 115 of the case 110 through the circulated air suction hole
116 under the operation of the air supply blower 180. After passing through
the second filter 170, the introduced circulated air sequentially passes
through the dehumidifying wheel 150 such that the moisture contained in the
circulated air is removed by the adsorbent.

The dehumidified circulated air is heated by adsorptive heat generated
from the surface of the dehumidifying wheel 150. The resulting high-
temperature and low-humidity circulated air is heat exchanged with the
outside air in the wet channel 111 by the sensible heat exchanger 130.

Thereby, the circulated air is changed to the low-temperature air prior to



<44>

<45>

<46>

<47>

<48>

<49>

the second filter 170, the introduced circul ated air
sequentially passes through the dehum di fyi ng whee
was@ssuck7 t hat the noisture contained in the cPCUHRAZ601147

air is renoved by the adsorfgnt. <43> The dehum difi ed
circulated air is heated b dsorptive heat generated
fromthe surface of the dehum di fyi ng wheel 150. The

resul ting hightenperature and | owhum dity circul ated

air is heat exchanged with the outside air in the wet

being dhanstiiced liht byt Heheegaisi bive-bepor gxcBangger 130,
Thereby, the circulated air is changed to the
| e ﬁ@rﬁéf‘é‘ﬂﬁ{é a®¥r psi @mtnodb@@d]gntwtrk@dmcg@arat rerheaporative

cooleﬁ‘%@@neZ@t ﬁﬂéaQ?FéﬁldY g%g? %%tég§ﬁ%§ 11e pgés1ng through the

rcul a 1S ro

regendragBreeaiporat Bxapesellervelgnol id 159% JO%RE theculated air is
circulated air is cooled while passing through the

discharggérier bite vt eidepbheauighetheoovaier 1@hauandodedsls: t he

c ul.ated ai.r _is discharged to the outside throu .
B8 TR Ela@als, Thaie G Bulobn s ik A pvavorat ve

coolerha\IQ@,g R8s s&&tohbABUgh &Jlﬁeﬂegﬁﬂ%atﬂa‘é@ilﬁ‘gfal@ﬁf&lghVethe direct-
cool er 190, is secondarily cooled while passing

eVaDOﬂaIﬁerg:hOiﬂe 2801 ediceotap beand wepeloeernt200he tdved etipning space CS

ng .Sup d.int nditio g space CS through
thmug?‘hth‘gu ﬁ‘&Bﬁ{/ H%Fgll%l‘?f JRcy gase cgisd]e 110. <46> Next,
expk@i Nepdadnit@ata I@é‘ﬁh@(lﬂﬁnﬁwe&ﬁrbﬁfbrpaéarr'r%’d Oftit i Th the wet
the wet channel” 111, high- tenperature and

channeflj glﬁlhuhn@h-ttftmmnaﬁunl@ mdr highrintmi dduc eelrtisnd® ahre et introduced
111 ut si de .ai r. suct.i.on

| t
into (GONEE ST B aGHHOHES TSP cFir1 S0 Uinepothals and passes
througqap@n@tm@tOfifltbhem@xn@&e%t the REA AR of hﬁfé ekﬁh%st blower 160.

tered outside air 1s heat exchanged wth
Then, d&lecﬁilatteeddapwtsudmetme dsyheﬂrhaﬂndlang&& myhthbescsmsukﬂted air in

heat , exc r (130, such th te ature
the dB ShgRne]. oG Wai SR, SFiap Ly Noathe GUraRle b Hiah that the
tempertaﬁﬁré Qifsﬁﬁie to%“t?@?d@talﬂf € PF3$& L h‘I‘Hél%'Byt hﬁlehﬁéﬁéﬂ'd% 591‘ lyith the
47> Wi | e passing through the heating co
ra1sedt henneafapmxreapalsssesofhltdmghdlhesh@élag rcois ¥4dr.t her ra| sed
hot water s

Thlf hypiep e GHEBEE tie Heat B 0rt v g Wig: CRiRrature of the
outsid@eﬁvp‘?éfpﬂﬂiﬁewmfﬁﬁsed by hot water supplied into the heating coil
140. Thereby, the outside air to be delivered into the dehumidifying wheel
150 has a significantly raised temperature.

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

Referring to FIGS. 2 and 3, in the dehumidifying cooling device for

district heating according to the present invention, if circulated air @ is

introduced into the case, the circulated air @D is mixed with outside air @,



<50>

<51>

<52>

<53>

150 has a significantly raised tenperature. <48> As
t he dehum di fyi ng wheel 150 rotates in a state of
W@amenbi78y noi sture therein, the outside air fPCTKRRIO7/001147
evapor at es noi sture thereof il e passing through the
dehum di fyi ng wheel 150, and thereafter, is discharged
to the outside through the exhaust hole 112. Through
t he above descri bed process, the surface of the
dehum di fying wheel 150 is returned to an ori gi nal
to pméﬂu'ﬁedniz@fdt eit i@ghlaﬁngt latra]r&mefdr eez%aea%mf@ and absolutFei élsmnidity.
. ehum di fyi n ility thereof. <49> Referring tg F .
¥hile ?aéwgstbfyquggtﬂ"@ debinidyi Yipenthesdol fhegmenss aer f@ is changed to
: di [ eat | ing_+£o- d t invention,
h1gheri ;éﬁg{errgh %t gﬁdd gigygrccéglggf#%tf}@dggéa%ilﬁt ‘the case, the
cThaul athedaar r GCO§ shefait X edchaingbd owittdl dat@ide @4y @ 0in the wet
roduce mxed air f having a rai sed tenperature and
Chamezb%ll lgr BasimE dtanpughnhee spasidil aghaair exellangae such that the heat
1. diA Yi Lxed: ai i.s.ch .
exchang B0 AR ST R P T T b atibe ci g e ri e while
passing50broliganthd heegaher dt3yetesapeait i ex chriged shet Re@pdiitdee of the
) ir,(8) in . the wet channel while passing through the
alr  Wonky prapKdyt koveRethgdp RIGHUEHas 18N ipenitlvexerwdpgedir ©.

Therea?é%rué:])gg?ﬁesmﬁaégLr%tsitﬂggﬁf]l?g%%i i itéggp—eeR/%Wa%'ivé n cooler, the

temperbe@enasfat ihee-dAva®r disi far clga! elowetdie $ld@Renat Wi ahe absolute
e alr (c) s rapidly Iowered to produce

t h
humidigy g fih%a'r’m)!’l @ deoraigedi rtheegby. rawditées tisr coalfing aiir ©.
PREPTI SR o thERa pGAREIA Y5 RRLE bl the first

filters! tlghttl yterbat aih@® alsol bé esahe M lipkiat@ire tAR absolu®e Aumidity as
rai sed, thereby resulting in cooling air . <5i>

those pbamghiie Ownekhe per i@ i »dees dexsheargade waily tb@)cigagkzetﬁd air @
. he fi fild he,filtered.aj has t
i ond DRSUBRAERE AT shld LR L S8l oL SRPablE e

result@ng He@l exchggd rait DO Sis@ﬁigh%*ﬁ*‘@l@@@' M tBmpdr@ture, but keeps

circulated air (3) in the dry channel while passing
the sampr ghrgluthdugedsivblae thait oéxthearger ® Thdheesulbei henperature of

e ESORSTERRY O Fo Bl L T ST e v coit
result i f@tinOh fght-b&nRirbt (@) aiT®N, the tenperature of

The air 1s dropped in temperature, but raised in absolute humidity
in the course of passing through the dehumidifying wheel, thereby being
changed to low-temperature and high-humidity air @,

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

resulting in a considerable reduction of manufacturing costs.



<54>

<55>

<56>

the air is rapidly raised while passing through the
heating coil, resulting in high-tenperature air (r) .
wos@s/odte7 air (r) is dropped in tenperature, bRPCT/KR2®E601147

in absolute humdity in thecourse of passing through

the dehumi di fyi ng wheel, thereby being changed to

| owt enperature and hlgh humdity air @. <53> In

conclusion, in the dehum difying cooling device for

di strict heating according to the present invention,
[InduairialoAbel isappliitell i nto a conditioni ng i ndoor space is

bjected to the transfer of _heat and noisture via
d#? RAPAERIH: 4£0m \fihehakaye é%mﬁ%nomy. ﬁgﬂe&l@rmdlrﬁ@l%@p@bmg device

accordTP%S Ba%hghgnggérﬁmmq’fenﬁ |e f:rl%lt.laﬂ"etdl t{oanisémdentlal and

I ency roduci’ng an supp ng cool i hg ai
busme\%tlbualdmgs;eamr aising heat wm@rSle@ﬁer@ﬁ G96m Eﬁlf,ttrh@f heating
differently from conventi onal absorptive devices, the
faciligepruniai 35 itAgitddore the dwii kel arsappesamice for cheling a room.
fi
Co@&g%}fe tthg Erreef%ﬂjé e%)%ﬁneﬁ?g (ﬁasth e&.@é{ éﬁl&g{ 190, have been

resu i'n"a” consi
disclogéd nfwmruf Bnislﬂfatrl@’eCﬂﬁ’fp‘é)séé ndusdd |sﬁﬁll/§@1p|11h thﬂél hit Wi 1 £5bpreciate

As apparent. fromthe above descri ption,
that vaereHs apdifiiegt wssl i %fljilélé‘?llscén‘éc%@ﬁﬂlﬁﬂél@@ #he pseskels, without

0 a I nsit tQ [ tlal usi nes

departlﬁg ?dm nc,h‘ée{g(c:gp?euseﬁl?]igas J[eqlwa ert%gel éanfg%rﬁ?lscloseds in the
accompdhpingi @Ialln]gatl ng facilities, so as to utilize the hot

water as a source for cooling a room <55> Although

the preferred enbodi nents of the present invention

have been disclosed for illustrative purposes, those

skilled in the art will appreciate that various

nodi fications, additions and substitutions are

possi bl e, without departing fromthe scope and spirit

of the invention as disclosed in the acconpanyi ng

claims. <56>[ CLAIMS] [C aim1l] <58> A dehum difying

cool ing device for district heating conprising: <59> a

case having a partition to divide the interior o f the

case into a



<58>

<59>

<60>

<61>

<62>

<63>

<64>

wet channel and a dry channel, the wet channel being
provi ded, at one end thereof, with an outside air
waomsiertshol e for introduci ng outside air intoPCTTERMI/001147
channel and, at the other t hereof, with an exhaust
hol e for discharging the outside air, the dry channe
bei ng provided, at one end thereof, with a circul ated
air suction hole for introducing circulated air froma
condi tioning space into the dry channel and, at the
[CLAIMSher end thereof, with an air supply hole for
,sggﬁlying cooling air into the conditioning space;
[Claim a sensi bl e heat exchanger configured to rotate
apa AN serying: o t.he,-
bl B chb Bt B R Ko R L IPE Hea e 2P e
t hecandt sadingiar pavcition twldEvide tthet hgt@iioeubhtg@ @ase into a
introduced into the dry channel ; <6i> a heating coil
wet chapseh)andd & gry hehanae! chidigndlet aghanngdsbeingn pﬁ@‘f\&%én at one end
eal..end o S [ : X n h . S
thereof S (B S0 but 105 8P L e M8 Yot L SO TRty ok Bt ige air inco
the wdthectRuhél dgndgi ratpassi dehdrhreddghhéh@fvetyi ghasnedxhaystuskole for
) of heat of hot water introduced into the heating coil
dischazgmg aLhgemup tief yaing Wheeldreophangal efeing ryoatdedabait one end
he reiti. OSi t ] i pd e ' CQj .
thereof B 1 5P Pl FB” s RO ne i BT Bl ed air
from at Béndilth Gnilngt Sshodi intd thé irhehahngl cdmnngl ,thehether end thereof,
) dehum di fyi ng wheel being regenerated by evaporating . . .
with amhealdsvbéd helestinre upPhHagelspoEngpIaiTt Hatey bpr egrsd t ioning
Space.m)isture into the high-tenperature outside air in the
‘'wet channel ; and <63> a regenerative-evaporative
coode¥sibnsthaht akchinderecshnl gahanngl raabt@ o6t tileNpartition and
_ between the circul ated air supply hole and the
servingehsi heat rxghansechhagentsidd eervimgreducegolinthethe wet channel

crouaf (LR £k, e 8, B ORI S, 9 5 Bhcrotuc o
the dr{eéHsmhgifyi ng wheel and subsequently, heat exchanged
and cool ed by the sensible heat exchanger, thecoo| ed
chrbedtangdcaiilr ibstaldedeln vidicedet ochanaehi at sumebyt Ivgl between a
rear é%& 5P6%ﬂ%a§8ﬂsible heat exchanger and the exhaust hole and serving to
raise the temperature of the outside air passing through the wet channel by
use of heat of hot water introduced into the heating coil;

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

a regenerative-evaporative cooler installed in the dry channel at a
position between the circulated air supply hole and the sensible heat
exchanger and serving to cool the circulated air in the dry channel, which
was dehumidified to high-temperature dry air by the dehumidifying wheel and

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



<65>

<66>

<67>

<68>

<69>

<70>

<71>

<72>

<73>

<74>

<75>

[Caim2 ] <65> The device according to claim1l ,
further conprising: <66> a direct-evaporative cooler

wo p®Bakl7ed in the dry channel at a position i nPE¢T/BERR200G/001147
f the regenerative- evaporat1i6ve cool er, the
di rect-evaporative cooler serving to carry out a
secondary cooling operation o f the circulated air
di scharged fromthe regenerative-evaporative cool er.
[Caim3 ] <67> The device according to claim1l ,

cooledf cirtchéat edoapr ibeing dekb@red ffo the diirl $wpplyristlal dfedhe case.
between the outside air suction hole and the sensible
[Clainegh exchanger and serving to renove inpurities

C i [ Sj air; <Q9> - exhaust
bﬁgémgs{;f%s%g(fcf@gn%g:omggaﬁmt %’e fggﬂﬁerﬁ gl pyr?gb vheel and
t hedigxbeustphaitevarnsboser Vinegaltledf of ahbl drydichatien gt theosition

) outside air fromthe wet channel through the exhaust .
in freel eof <7ds Wiegeserat ierevppetative t 6pokaid tiHhe eHggétevaporative

coolergggﬂﬁ%ﬁzw éﬁ?ga!)ﬁteda i Ec(r) ﬁﬁ#o&)ﬁlr?nﬁ‘gnﬁ%e{a; {cﬁ'e?)ifmcﬁe ]circulated

devi ce according

air discHargesifion the2regensesiivd-&vdpbest ivest@lleed between the
.circulated air suction hole and the dehum difying
[Claighgkl and serving to remove inpurities contained in

t i I ir:. and. .<73> i.r | ower

B Bt e BLTOtRhE oS PR LE JRT R TR o L e

sgnsirgkef haat exrhangeheawebns ehyidi@side fa@r céltYon hole and the
di scharge the cooled circulated air fromthe dry

sensibttahersl axehanggs and aeFvisgppeyrensive, impurs tapereintaiped in the
.,second filter and the air supply blower are installed
outsidf @ifjedlft v channel . [C ai m 5]

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 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 between the dehumidifying wheel and the
sensible heat exchanger and serving to forcibly discharge the cooled
circulated air from the dry channel through the air supply hole,

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

[Claim 5]

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

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

generated while the regenerative-evaporative cooler carries out a secondary



<76>

<77>

<78>

<79>

<75> The device according to claim1l , wherein the
case further has a cool er exhaust hole provided at the
waleopsokrsmel for di schargi ng hi gh-tenperat ure BET/KR2007/001147
generated while the regener: i ve- evaporative cool er
carries out a secondarycooling operation. [Caim6 ]
<76> The device according to claim5 , wherein the
anmount o f the hightenperature air to be discharged
t hrough the cool er exhaust hole is 30% of the total
coolingiopeubtiomd air. [Caim7 ] <77> The device according
.to,claim1 , wherein the hot water to be introduced
[Claipdi the heating coil is delivered fromany one
Sﬁﬁfcﬁﬁﬂcérg&(ﬁﬁ‘?ﬂ fo COpARerAt AR Pl AN, aamBSff‘E'&f the high-
boiTer, a mcro-turbine, a sndll gas engine, a snall
temper gagret Wi bi N, bed djashdrged erhroagl e @bbldroidkBiust] Godé M S 30% of
£ <78> The device according to claim1l , wherein the
the tobak caretladediairsucti oned through the circulated air
[Claift ion hole is mxed with the outside air by a
predetermned mxing ratio. [Claim9] <79> The device
atigor déviget oactbadingl to Waes®i N1t hehpreadet @fem Rd water to be

. mxing ratio o f the circulated air to the outside air
introdpeedy intg the heating coil is delivered from any one selected from

among a cogeneration plant, a heating boiler, a micro-turbine, a small gas
engine, a small gas turbine, a gas boiler, and an oil boiler.
[Claim 8]

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

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

ratio of the circulated air to the outside air 1s 7 : 3.



