[ DESCRIPTION] [Invention Title] DEHUM DI FYI NG COOLI NG
DEVI CE FOR DI STRI CT HEATI NG [ Technical Field] <1> The
present invention relates to a dehum di fying cooling
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<3> 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 1s 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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it is analyzed that 50% of the energy consunption of
residential buildings and 47% of the energy
consunption of business buildings are used for air
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concl usion, of the energy éonsunptlon of buildings,
ener gy reqU|red for air cénditioning occupies 13% of
the national total energy consunption of Korea. <4>
Accordingly, to guarantee the efficient use of energy
and the continuous devel opnent of energy industry
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eval uat ed as_ an effectiv |ndustr ﬁg abI f de ¢
geneﬁ?tt’ﬂnr%T af ed 2 11 et RAYS orval 5B ro téif’ rest rvfa??l ong ing,
theremclaghlieving not i oy i £ redactgen ofonneayi N, apptaximdtely B9 to 30%
[ tive evaluatlqus debt,. i n Kor

ff -
by VpueC it PGUECoR Pl BETERY PRREENORb 31303 inprovement of

air BRNebhdent Ay dpsriokimiteNedbi 130 40% by 2P}3ue &Tdai feduction usage of
particul ar, 85% of supplied energy is generated by

fuel el RS | Ve BBV 15 ARNEP b PARFERBRNGE | ofhe KoY LRFthY eaerggwawdustry
is té‘galgﬁrﬁﬂlnﬁsgn%f peerFI@tggé 'bgﬂdxfs@%gecaxﬁf)lé“ St rugdiiheakithg related
international environmental restrictions including a climatic change
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
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<5> I n the conbi ned heat and power generation, nanely,

cogeneration, the generation ratio of electricity to

heat is fixed at 3 : 5. Therefore, it is inportant to

weeposioaersT ati o of electricity to heat at an pcrkr2007/001147

appropriate |level for naxbnizing the effect of the

coll ective-energy industry” In Korea, the above

menti oned generation ratio can be fulfilled in winter,

but the summer of Korea has an increased electricity

| oad for air cooling and substantially WO 2008/ 041787
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necessary. <7/> ln _one exanple of the above descri bed
heat%:n(gof?cﬁglééﬁérlgsyn%ctfﬁf)?ry' t echnol ogy, an absorption :

chilbl esnei sexamptel loéd the aabioeeepledtéribsdicitoabing energy supply

| ar ge-scal e bui l.ding,  etc.. such af the chiller '
tectiofer i qosahir o Cob{ang S SRR ehri g HGORHGr gyuch as @
largéelchvempdl dingmddicstdunt tiheath1@hl AGk | pdrif6fns 58Zenth8l cooling

absorption chiller is designed to chill water flowng =

operafjop Usipe eporey drldvesednigan dehiichtheat g farg 1 Hes.
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condense the evaporated gas-phase refrigerant for ]
use péukeatt Benareted [dor vgl dbwreypromaTeashef cal | Rpobipbage <ofrigerant
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[Distlesatedor ption chiller has a limt in the inprovenent

f .performange due to a |low tenperature of a heating
lTeggﬁgﬁg}rwﬂ%mgddition, t he absorption chiller has an

unégiowaenm cddsphtiegbf walrésust eéseanches and developments for improving
the performance thereof, the absorption chiller has a 1limit 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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tenperature because it cannot use water having a
tenperature of 801C or less, and suffers froma
little difference between the tenperature of supplied
weteds/afyd; t he tenperature of water to be retpERRR007/001147
<10> Wen the absorption cllltller 'S |nstalled to an
apartnent, etc. occupying®he nost part of district
heating, so as to carry out a central cooling
operation, there is a problemin that cold water pipes
have to be additionally installed regardl ess of hot
dehum\ﬂiiéyingurmilyngﬂdpeme fori didtrecefleaeingt hlelcbrmelﬁrry out an air
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dehum di fyi ng cooling device for district heating
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othepjqbge g%ta%?mpt hade éalévséﬁ? Rrﬁvw%&fﬁ a ki doang fgol ine
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dehum d %/ cooling device for district heating
the cléh?}’rlpél ﬁfg he case WO AgWel pehenngli (wdt @ dmuc(hlénnetlhethe wet
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introduci outsid ir nt e hann | at
therf?}é owtlﬁﬁ(;ralgen au%thg?o&e}of Wi ?hs A’ 1%aﬁset (hg é(%f gir,” the dry
chanfié s deangiprovided, oatt Sindeerai rt,hetétﬂ dwyth eharm:allaﬂedl ag suction .

provided, at one end there{1r circul ated ai

hOIesé?:’i | GRTOdNGINE coreulptedoatic mc?r‘iﬂﬁ' htt‘8’81m§| Fp%eoﬁ?ré) the dry

chan6®NGhd | AR i sPRECerd tRerebe, Giyh a@haitnelppancholat fdrheupplying
other end thereof, with an air suppli/ hol e for
&

cooldRgp i i WO (EB0FINAY: 1ANINE BRASCY He SERTIA ¢ iNSR SEChepERTe conf igured
to I%%Fé Rb&utherd p%mha&g%dcwfva@ﬂtedheattoem&@eet@eb%%sme air,

he partition and servi n(}]1 heat exchange the outside
1ntrgqiuced 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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i ntroduced into the wet channel through the outside
air suction hole, with the circulated air introduced
into the dry channel; a heating coil installed in the
W 2069@73¢l at a position between a rear endpp
sensidgl gﬁﬁeat exchanger and the exhaust hole fm%%‘mm“
serving to raise the tenperature of the outside air
passi ng through the wet channel by use of heat of hot
water introduced into the heating coil; a
dehum di fyi ng wheel configured to rotate about the
suppp@r hblé oandat tie pesisiblen Heabi redcktdngerhemd nger@(l‘)xhg &md cool the

circ P B} T SRS 1S 00 B 1S heravre

dry dghumiydithyi achumtaelidgeivhelr eﬁﬂ”%ﬁ@ieﬁﬁerﬁﬂy evg&qr aktmfiged and
the adsorbed noisture to therebg supply the

coolgdapor shedsensi Bieurheat nexchengerhi ghe eetiplr i iaudalogt diide being
dell% eld' fb the a tsugﬂ"i‘rnﬂcﬂle’ o2t %ﬁéé?ge”efat | ve- evaporative

i nsta he dry channel at a position
betRme’é&rabhe ¢he diev stee duetiher V@mQOGSistalﬂSr?ect evaporative cooler

. PCT/,.1KR2007/ 47 | | th i bl .
instRERE o R by arpel, 1 g 2o o L sbs P Eepgrative-
evapbfhttlhé dd(MeEhaﬂmebarde@fapmM@huf@léﬂf$eﬁd1ﬁg0 to carry out a

gh-tenperature ? by the dehum difyi ng wheel
Seco&%ysdk?Q H%rﬁqe%]atlﬁ’éato exbRafgediamd ol éCWgF%ef“’m the

regeR€NN i -@viRaLt i9Xclednger, the cooled circulated air
being delivered to the air supply hole of the case.

<13¥efprapbt.ahg, deiee déwither f ¢pmphises copmpfirsésfiker installed
betwg%x{ eﬁie %\4@&195 a&irvesuEszJne'h?lé %Ha#heedseh&ﬁl'ae he'éty .exchanger and

annel sitron In tront he regener at
servengpor anemme amlmlretxeSt hentdum@ctmevmpmuamdeeacxoolaad an exhaust

blow?ﬁr Y s@gllt (a %g{aJeXn OH} %e%tﬁn?ﬁ?@rqgé ywh%? ﬁl énl?lg B8 eg)&lltahgtn h%fle and
Gircul ated air di s arge omthe
servn&g;eumerfatamey eliapiargt i the ootolide . ai{l-ﬂ,pomPrché ercabklyannehethrough

aflr |ns

furth
the pERRES U1, oHpSRln koS Ut hithel ahdlhd et digie hoer are

instA€Bdd erxcth@rwgerchaml serving to renove inpurities
contained in .the-qutside air; and an exhaust _. bl owe

i ndtraf el pettheefetine HERDFR FOPRAIAES Wie SECAd i Her "nstalled

betwedMaHE OL@28d aiFerotfiPn! PofOridblite dHSRAPAIGPiddhGheel and
outside air fromthe wet channel through the exhaust

servipg eto wieBpw nimpwd tigy sqonfgineér imridet ﬁercelkarfe@dsﬂubl GRér an air
suppzwenlower 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 1is

delivered from any one selected from among a cogeneration plant, a heating
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installed in the wet channel. <15> Preferably, the

devi ce further conprises: a second filter installed

between the circulated air suction hole and the

dﬁhymyaiﬁying wheel and serV|ng to remove iyl &§5m1“

contained in the circulated, air; and an air supply

bl ower installed between t dehun1d|fy|ng wheel and

the sensible heat exchanger and serving to forcibly

di scharge the cooled circulated air from the dry

channel through the air supply hole, wherein the

bmleepomdnlfcrdrtterblamd at bmaldi gasugmliye bl Dvefal ar gas rt%tlaﬂnbeda gas

channel . <16> Preferably, the case is

bO”Fﬁr@ﬂi d¥6v@ﬂé8rmnth a cool er exhaust hole for
di pedEshng bhalritenmesdt e sabtiof&heRbesh WAL ! 8irclfated air
regenerative- evaporative cooler carries out a

suctder gty mised iwgh dheratpule akl by Ppeedatamiped higing ratio of

7 . @mount of the high-tenperature air to be discharged
through the cool er exhaust hole is 30% of the total
circulated air. <18> Preferably, the hot water to be
introduced into the heating coil is delivered from
any one sel ected fromanong a cogeneration plant, a
heati ng WO 2008/ 041787 PCT/ 1R2007/ 001147 6 boiler, a
mcro-turbine, a small gas engine, a small gas
turbine, a gas boiler, and an oil boiler. <19>
Preferably, the circulated air suctioned through the
circulated air suction hole is mxed wth the outside
air by a predetermned mxing ratio of 7:3. WO
2008/ 041787 PCT/ KR2007/ 001147 7 [ Advant ageous
Ef fects] <21> According to a dehum difying cooling
device for district heating of the present invention
havi ng the above described configuration, it is
possible to carry out an air cooling operation by use
of hot water supplied by |arge- scale or small-scale
di strict heating systens and gas or oil boilers
installed in individual househol ds. Accordingly, the
present invention has
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the effect of achieving a reduced device size via the
i npl ementation of the cooling operation under the
at nospheric pressure state, and reducing

wanudsagizety i ng costs by virtue of a sinplifiefcfuRIBMo1147

configuration. [Descrlptloz of Drawi ngs] <22> The

above and ot her objects atures and ot her advant ages

of the present invention will be nore clearly

understood fromthe follow ng detailed description

taken in conjunction with the acconpanyi ng draw ngs,
[Advantegeouh Ef£23sIFIG 1 is a viewillustrating the

COA] co%ﬁn@tfo gehurﬁldqgfgxg] IYAQ%echgo%o'rn 15({!91‘/&053%2& of the

i Ct hea ing acc resen nven
presetﬁ41>nVEhGon2haVSng t\hleea!bowéldestmatai rt@nf hwerdtiony dt & posgible to

t he dehumni di fyi.n cool.i ng. devi ce.for district heatin
carry QU r & i Tt 690 HAE pREZEHONT PN, i B Heindiatarpsnkied by large-

scalésoa @FARDsEd1bUSH BRI HelE n CTRSEHEUTRddigl F iPULdioN boilers
hum d air used in the dehum djfying cooling device

mstaﬂdﬁd dnstlrldwdmslaﬁlpwghabiﬁor di¢rerdingly hethgr pispt invention has
i t ; f i
the SP%EEU%OEF?‘[@?? coo e(f 513&0‘%%%@3 a Ca{a! '1rﬁﬁirﬁédt9{‘109 of the

evi ce I'strict eatin
co0 1 BrEC 00mHraYi ano uuhﬂer prtéseratmosmhentq oprwshte betaiescranﬂeoreducmg

n . det ai h fer nce. t onpanyd ng . .
manefgt B costlh 1Y, Wi ERE of of it b0 ST PR RREN elfari
[Degdrepeidh o NBEdi hgsl, a detailed descri pt| on of known

unctions and. configur.ations, i hcorpor her ein wll
Df%n?tt%"éd%e‘ﬁhlef ﬁ%#b))‘?chsak f“rﬂe‘eéuBTCE ﬁfat%dé(ﬁméﬂe% hef the

pres&{te$%tidﬂlvﬂnltl| 88 noaé NQEar IyNEldRAStood F8m thBefdieswihg detailed
used in the follow ng description are_ terns defined

descr bt oy tRkano ik GARIVAEY IR0 WiihtiHie aqsABRANYHYE BrAvangfedin Mhich:
de?@édaf]cl% Vz\{' tV hﬁluﬂrrgfsﬁl@t th@vﬁﬁtﬂﬁﬁlat I)lﬂeof a dehumidifying

( nitions of ese terns shoul d be determ ned based
coolpng téd cm@lred@@mcénlneaéina A¢eprépect e |tbatnr©$ﬁnr§ew@@teon’

L4633 RSO ST i i o aqpmiitin
cool irge dewdice ofper ditsor i adr hatimjad:cqwdmgt E@dhe q28senf| Bvedt iiog; and
Ll 5508 8 MRS, AU Y i
air RE&P ARt the\deRdniahfying cooling device for district heating accordlng
to the present invention.
[Best Model

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

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

on the whole content of this specification because they may be changed in
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<29> Referring to FIG 1, the dehum difying cooling

devi ce 100 according to the present invention

conprises a case 110, a first filter 120, a sensible

WweabospyeBanger 130, a heating coil 140, a  pcr/KR2007/001147

dehum di fyi ng wheel 150, ag exhaust bl ower 160, a

second filter 170, an air Supply blower 180, a

regenerative- evaporative cooler 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
accoghape viithéhe apei ohl1Qf iasusiemsdnalobamw' h aupalt prtaconcel 19

vide the interior of th 110 .into e

Rl 351 Ao T4 ¥ e CRe e 1T ik sl 81 Ty Fpumiai tving
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the wet .channel. 111 far, introducing outside air into
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the ﬁf;esteﬂ? Hltvgﬁtrloﬁ‘n&mﬁf debea vielsechanngl s 51 fQker 120, a sensible
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e d 1158 f | at e -
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of .t he dry,.channel 5 for p coolin alir._into
ndbEgiar L HBnhdats ok er alta MBPRRtoF Al AL MRS 2 Pefeapir box

shap€as€hd tdsé 910 figr irhsealmowtdeal ;wrtlhlan aoelter deXbausik interior
hol e 118 for discharging erature air

of thRripatll 4#i0 & TeRoCHEGEhara fes dUSpBIITY d Loollap case 110

has %gooutg?t{er 285 QUtiR BEGONURMMrosARM RY PBeLRE bPNtHN@Et channel
e described hereinafter. The circulated air,

111 nfqmrt rlaﬂmdedmgnmdsme agmsata lthet ¥rtogdmne he 1¢j andupmtezbiaust hole
112 %%5v1d§&w£ hgh'%rltl,'(@d dfs tmex\%jt Wh&{he‘i hfllotﬁ)?' &iﬁscﬁblrgmg the

, to keep the interior o
outside) aim. thé"hat nmsaphlelﬂl @lypr dwasuree Gretlatek3dis Puet fopr diple 116

ter 120 | te e, chann f . .
provb«%ge aj 1 gpe etn ‘Soz‘ut?&’n%&%ﬁi h%?ou‘?rf)éécjfg rmtrg&ate‘j atr
fromSaJCddndftlb@ir@ dda3ealtd itite tB@rtB’tybd:}@nh@latllS exd hanger stipfly hole

The fi lter 120.is ed.to urities.and )
17 gl idehey thoRnEdti OF (R CoCPOEY Bt LU R IViRE cooling
air Phed ehaldondi tibeidgl Esdcef €4.t €The 129 dtonéd] ar8 iobatheechdd 110 is

ilter, .and is easily separable from.the case 110

fur thep >Pfadae kAl @ oad erexetattier 10180 Mds far r Bisehprgine high

tempépﬁﬁ.\ %%% / %&fi‘%%&d wH1 180t BOO0BL QML B Tve-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>

the same direction as the partition 119 and takes the
formof a disc to rotate about the rotating shaft 131
i nside the wet channel 111 and the dry channel 115 of
wbeokasesill1l0. The sensi bl e heat exchanger 13(-1/8r1666801147
to heat exchange the outsjde air introduced into the
wet channel 111 through th outside air suction hole
113 with the circulated air introduced into the dry
channel 115. The sensi bl e heat exchanger 130 takes the
formof a honeyconb- patterned disc fabricated by

the pamcealséedtdom ztshitmepbatte‘ticmudmasndartabéwrthauﬂ@rmploate, disc to

etc, The, sen chan r arries a
rOta‘tper ahﬁ‘t‘%/ tﬁ‘éa‘io hgl?fﬁi 13?%% o ?OW?\lg %eand the dry
chantQ"PEY Af Ue @set ®. Cl’['h@Uée&h%@lﬂleahé’att ébd:haﬂlg%r 130 is used to heat
dehum di fi ed by passing through the dehum dif

exchyjigeelthe sgitehde anf | It uwéséﬂﬁ%ééehwte.qlﬂameér)-{lllrhtshr@ugh the
outs?(gar aBF AUk Rfle ﬁfe% (vitqu@ftl)ef e@ﬁ&ﬂa?@p aprellbti(d?i%ed SIERWihe dry

rotation of t sensi eat exchanger 130
chanfidie 1bat g sendibld 4@ai exchowerd30ntakhe thet farmaohel hareycomb-

f the. bgt d_of
o B € by HBRE EAB. , S1 i

platd12tcThe Theasdn3gbieoibeatl 4€kchangts ed3a Ocarralae dubea primary heat
t enper at ur e

exchapge pPeIAhlOn ggfl (Eygh;?b[%tgl 9 al [ I%ﬁ%f tgaéilé?u %%]d taE]r that is

dehuhfgﬁpéwocﬁrd pﬁ?ﬁhﬁ' ﬂﬁr%ugﬂ_hﬂlethehMﬁﬁﬁﬁylh@tWH@@UC%D | tHa® will be
eatln%é00| 140 is delivered fromany o

descs@eéch@@m o anﬁh@eaa%géw@ﬂa@.a@na@lmnala[notﬁfeaanrinlgelt (not
showgﬁj'foferroté'n%hcd'fofﬂe% s@ﬁ]e fest Bk lhal@s ﬁﬂﬁ' ne, a snall

turbi ne, and an oil boiler, and has
a tTdamimaatngr e01vl/| 14ﬂ ms aIOpahﬂgelrofthﬁwet chand 1111 efaheTease 110

at adﬁgé‘l ?111 g)ék\pe%{l\/\g]er%lar 1&19 Qfa%hg ge%s%l'en a%h@{cthal]rée]r 130 9and the

sane direction as t partition 11
exhaasid kbadxelslzt heéThe dnaat afg aodh 340tz ustdate raabe)wthet temperature of

e ) B 547 A e T A, 001 o

watevheglrodi&@di thek®imab ed hehhdtd wate ihigatiioed Gmtiol tlfl.e401eanld1g coil
serves to adsorb and re isture contained in
140 cisy daliyeertl 47em \iWnPIe 1% eccﬂeao bian A1 3 5CopRerat fon Flant,

heatqlﬁéu*ﬁ@és gt ybr}gic\’*m%l'blléo 4 Smal eGafeigifd RBysNapesatifidne, a

orbed noisture to thereby supply the noisture
gas bnt kert handhpgtei i eepéerat ard hasitas tepepatiur qitikh i ahgangatof 60 to
12 Oq(?hannel 111. The dehum di fyi ng wheel 150 takes the
orm of a honeyconb-patterned disc
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>

contai ni ng an adsorbent, such as silica gel, zeolite,
or the Iike, for WD 2008/ 041787 PCT/ KR2007/001147 10
adsorbing the noisture contained in the circulated air
W 2a0siayrsadsor ption manner. There are provi fefksoroo1147
addi ti onal notor and belt éaot shown) for rotation of
t he dehum di fyi ng wheel <35> The exhaust bl ower
160 is installed in the met channel 111 of the case
110 at a position between the dehum di fyi ng wheel 150
and the exhaust hole 112, and used to forcibly
adsorbisg htiteg@otdtar©udont alimedi in fthentirkelaved girarnined driladsorption
<36> ,The second f.ilter 170.i.s installed,.i he dry
manngiyan BT 78 6ot e it 20410 o1 Fopes oBe ot Al choK®) for
rotafidnCél ahedeRinlidSMGhe GRed10N®0 116 and the dehuni difying
wheel 150 and used to renove inpurities and bad snel

corhejaxbepsti hlowae 160 risuiinxtabledi n the sfeéreigngel dhkof the case
C e | a e r
110 3R 0oL ich Phoihelh heMoilRld ORRIRAARL 1150 (! LrBndiSt hole
112, sandpugpdbtaaﬁamCIEEK)dusnhﬁrgﬁ ame eutside the oy tdiearetechanadl 111.

ggﬂﬁw&%gﬂsﬁbﬁmea ?ggl%g uselﬂ‘n{%{ %?‘térg‘ el'fe115 of the case

110 ditschajogét ibhe betweet| amedcalcnla‘te@rratmeswtyomhaneelnalﬁnd the

through the circulated air su pI hole 117, <38> The
debup i SFREYHEFE - K0aMEr HET 5O CEBIGT MG 1§55 4 b4 SBellpcontained

in thO&idiat&hamnel Pﬂéf@r@dlya tBOSIdchRD (RELACE §§&n antibacterial
circulated air sup pI%/3 ol e 117 and the sensible heat
filtexchahgereasdly separghbke éranctheates® al4- i ntroduced into

thefhgrééllrf §'F*ﬂ29‘i}klgi’?‘5f - F&ehH&‘a‘i‘!édbgH Hﬁ}an P chamnel 115 of the

dehuni sSo as to

‘caseh ﬂyh-alt ea'pxmsélt ione inlrfroat rofabhe siehwsdubnng ywhehéa150 and used to

forciglér %n%cgl dchecoqjcgpatgx gul?e em”%h@' ggh%ﬁﬁrg[ngg ?l%ntgﬁ ough the

genera I've- evapora ive
circabatled dihesupplcbbbd @ti7.ai r. The cool ed circul at ed air is

deI vered to the air s |y of th se 110
o Shenet ot - ebaENE VeedTet  1Ln0% acbiel iRl o the dry
chanﬁ@p|lllﬁgatl 8 StRlit Mar B@twte@n tthe (ﬁ@@ll@ltecﬁ)ahﬁuﬁlbplyhﬁbfb 11"3 and the
Here, the anountdéf the high-tenperature air to

sensdblec hgdlEdchangel dgh- t d Ehroicareudgtesatr H&F@dfi%d lgt%d@@ dry
chanb] {18 tiQt AehGliactileat 8¢ e - deRii@di Fher Wide10fI56NEo as to be

chanrgg etnoerﬁtghvt%mge\:/r%gggeatér\}/’e aclzro ozlm%r s%lggegugntcily\,” ggaotl Ie?tf:k?anged 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>

channel and a wet channel. If a part of the air,
passi ng through the dry <channel, is delivered into
the wet channel, the air is cooled as water is
NPROg@LRE by the high-tenperature surface of,
channel , thereby acting tq._.absorb heat fronwt?ﬁﬁbMﬁ%0“47
remai ni ng hi gher tenperature air passing through the
WO 2008/ 041787 PCT/ KR2007/ 001147 11 dry channel .
Thereby, the air passing through the dry channel can
be cooled to a dew point tenperature to the maxi num
dry ekdmpt. wThir@by, aheiaicr paseéng®fthrdughi thet ¥ry Th@&nel can be cooled

configuration of the regenerative-evaporative cool er
to 319%? oinjj §E’FQ§§%H‘ant‘P<o%é’fa maX{My eRbRfts i BRgubn anpincrease of
hum19f'@9265‘h@n€bntfr§i§at Rnd6t aineedegdRpSt ivEldyvaBbraP /e @bo Wil o0 is
be omtted herein. <39> The direct-evaporative cool er
dischowpdi gnj fered |Fagentn ReastantionhdaneP40P265 ofd tthus casedetailed
[ [ t he
descilil&enera @@Z‘@JggﬁrQ?Fégpg%g‘ér 190. The
di rTéetdmamvaIaraeveo«;ﬁoéer 2’00 serusxlied dar1rh)e dust channel 115
of tgec Qd%ﬁﬁ cooldg1ld%per ?f ti¥% C|QCFIat I\ 1
ST Het rEgénerat1¥e! vé(bnorg P& regguiTa ngf)vapg{)a dge cooler
190, tO Bi&plﬂhyedth@ab@x&‘dﬂhid N@oddrr 200t @et® @ONdadryOBUNTa secondary

ace i thrg ﬂg¥the air supply hole 117 of the case
C°°11 OP@H%)tSOPIeP taFculphRd Gdér af %nthﬁnde%qﬂﬁé%tlge ${vaporative

COOIEPQQQGMQH‘COVSIE}Q)I?%@ MGl 08y £8 fiflo ‘Elhétcﬁhﬁtu&ﬁ?\%eéc}%ce CS

accordlng to present invention wll be descr
thropgh ¢be &iir a»ppw h@lfeemn@fe the @@ped101 to 3. <41> FIG 2

is I%}‘né/gﬁrltérl ! Yid r(%)tEH}QOﬁ hﬁldf le?pécqfs 8f rtﬂe td&tl’]ﬁl ihfﬁ/éng cooling . .

dehu device for drstric

deviaecbodi d\gitl‘U:tt Heapngsantondmentm othe andserfl Gnvéhntiienawill be

descg ae%hll’ll !clle:tl’lasitlr thnr%ftrhe%cé %npﬁr ture %J stribution of
d'aiFUset tiveae |fy|%g'coollng devi ce.
<4Z>IGEX2)I A ni Ivgevf |1rl$1hstaa1debume'jlfﬂyw ngf @aol 1mghe dehumidifying

operation .car n the channel
ool §B8 (b L0 458 15F D Ronk g Aot T LS oEetdt ipreppion. and
FIG.I 8 isMhX&dph itl dudtir #ink efHe ef chipbf £ upd @i B A Bat¥RT i hitnid air used
outside air, is introduced into the dry channel 115

in tge defunidabiing 90t WEARRYACE-he circul ated air suction
ho'ﬁpl%%@né”f‘i‘%t tahge}fﬁﬂﬁf@ ir%nc&;llh@%pgi‘{tl Fb%%ela' Qﬁ(‘fgn the

After paSS|ng hr ou t he secon ter C .
dry iohaneedudéd, ciircwlated igi rcsreqtdnemcorahltyonpagsmce CS which is

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

The dehumidified circulated air is heated by adsorptive heat generated
from the surface of the dehumidifying wheel 150. The resulting high-
temperature and low-humidity circulated air 1s 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>

t hrough the dehum di fyi ng wheel 150 such that the

noi sture contained in the circulated air is renoved

by the adsorbent. <43> The dehumi dified circulated air

woe 2eaiegh by adsorptive heat generated fronmdiRR2007/001147

surface of the dehum difyi wheel 150. The resulting

hi gh- tenperature and low htiidity circulated air is

heat exchanged with the outside air in the wet

channel 111 by the sensi bl e heat exchanger 130.

~Thereby, the circulated air is changed to the

belngowir@%ﬁseqi ante éhaurlegepnemirlveoewmow ©ddlE87l9O

PCT{¢K 7 b roduced into

Feain Tt AR ot 1o B gl FG4° B, bt i re-cvaporative

cooler r X0, afe%d i rthe Scurnmlrad)thcnad 18t eoollb@ while passing through the

regenerative-evaporat i cool 0, . 70% of .t he .
regepFAL TP LAPOL IV  COOUT ed Wi 1890 é@% R ttﬁ?o&gﬁcwlh@d air is
d1sch@@%ﬂ!etroaﬁhéfﬁut%\lé@(lh?édgﬁetkféo@é(ﬁér Rausangh180%gof the

circulated air is discharged to the outside through

t hdhgooirenl adghaist haying paed<Ugsughh éheir eganesatdgezdvaporat ive

Vi p e a % [ _

coolglgo 129 a esfézschgfggg%g &hqeﬁcg%?g% bha ﬁqng QHIO({U%B Ve direct
evapomtowgmoom; a0a, ecmerebsvdvpmgatsumd iedahsr tﬁé)&,omﬂil‘temeiblg space CS

pl nd|t| i\ng space CS through
“"°F§£@gF?H§d%%$§’ho|e1@h t%%quée 110. <46> Next,
ex;Neat,nlenmlauhegltaemdﬂaﬂgﬁaﬁgber@‘e'rﬂﬁoﬁ:aéarrir%ﬂ it iR the wet

th t | 111, hi ture an L
chanpd 6 1Ty ORISR aings dE HighTTRm Gticou s @i e viatroduced

--1nton1§En|W@{' chﬂ}ﬂnetlhlﬂugﬂrchﬁl@ @t &lt@?d@'a'ir stugtiofndiel ?13131§d passes

asses throu e first filter 120 under the

'thmwbrtgeufdﬁ%f fifvps &dhander bhoweeratéon of THgnexhanet blower 160.

Thenf | 1He€ 1t P& SubE aBl & til'{i $s heat %Q@é%lglt‘gﬁym%th?culat a1r in

circulated.air in dry chann e sens
the rdrat Céi@mingléé 130 theichenshbie thrat teacipeget Uk oefuchhehat the

temptgﬁagtﬁkéj%fa{ ﬁtsrlﬁé ;%qq 1sﬂ}§f§éay 'ﬂn@?eb Utfrhdglht%'{l V&‘I; with the

fal sed tenperature passes t
raiSed)itlemnmaturﬂﬁassw|ths)qghstsh|enkyeatthmgaugh i40e heating 00| I

he te er, tur out si d is further

v el By ROR VB R oMo reRtinEnes | HA0neie; Aghieerture of the

outslé@ alfhef eflbtthérh@am&isbﬁehﬁl wat & Qﬁpﬁebd Vlfhlt@dthemh@aﬁﬁg coil
m di fying wheel . 150 has a.significantl g rai sed

140. te P@f’u Be 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 @O is mixed with outside air @,



<50>

<51>

<52>

<53>

<48> As the dehum di fying wheel 150 rotates in a state
of adsorbing noisture therein, the outside air
forcibly evaporates noisture thereof while passing
o Qufd1ighe dehum di fyi ng wheel 150, and the ﬁ@k%{
Is discharged to the outsi t hrough the ex gust ogggu7
112. Through the above desctibed process, the surface
of the dehum difying wheel 150 is returned to an
original dried state thereof, thereby recovering a
dehum difying ability thereof. <49> Referring to
to mrptge pixgddaq, @nhavieg delansadi tgtipegatuoel dndg abeNiiee hiWidity.

di Stk j accordj.ng. to the present invention
Wi S, b e 00 L e Wi e a” b chmased to
higher rtenperaed eaand (dwerSatioke@-Wintifi QUAS @B, air (c)7, WO
2001?9/3041787 PCTLKR2007/ 001147 13 to produce mixed air
(2 W&0i nf€aditi'Sed St Bedfecachangediti thbeyiside #Hani8i iny the wet
hanWbi lvéi PR padsidg t tHre & gt Vd lyent
A xed At (2 7s éhg“”%‘gé‘é & Sggﬁﬂgh%ﬁﬁt%*%%%ﬂr@%f ugrué:ha{rlll%t the heat
exchapgedy ayL &) ase 2haikight tdronienly3in tempesaliiten, Iheeaiencd) while
i X LIR.OuLslde-air in the wet
passlily R P2 oRthathl RePeB T obliky bl HemiFacure of che
air e¢hamgeapisilizh lomertedt e hpatluceexshmifednaiyr édoledasin G,
i.qpht only .int erature. ln sequence, while
Ther%%@%?hg%gfeougﬂgﬁlﬂg rtj'gg‘l‘\gé]r aﬂ:"?/e-dé(/%ﬁ? Prad 1¥golcepler, the
tempetutut@nplerieutagr o t he fuiker( Mhwéredr @Pi#ﬂtl/y,l er ek thsolute
humi roduPe Si gnl icantly cooled air 535). . Thereafter,
umigHiv & fhe &Thdot ht sagieds Heerehyeresubtiagoimeaidng adr €8,

- Uhofeakv®TRET @heif €he Qht AdABCA buddide ladr f Lo ey g
TRE] heif Phe dptiodfedd byfibe atr 'O biiRes LI he sirst

.. slightl _
- filten, gg@’%{%g@wrr@ggaq ithg Same deopdraturei and apsalusd hemidity as

Megnwh e i@ pde.air, 70 .passes. .
o T oE\ﬂthla?" he@? i :TQ% h'ﬁf d é?%@ﬁ%’@ﬁ%&?é”dﬁéitﬁle (%‘E AHZEe air @
in  thpedryashanne hpdyide upass ongd thibsigh uthe bemditid yheas exchager. The
: [ e al e (r) .is at _exchanged with the
resuglgl%u gt@ e%(cgﬁnrg-gg aﬁn@ hles) thg aﬁﬁéﬁe%v\}ﬁ &S’"Qf‘é%ﬁ%g ut keeps
the sémeoabdoltite hemiditpl & heat oéxdanier®). Thien| @8l température of

O T YR I NCE N ———
resutﬁ@g i@,fh;gthet@ipé;,g(w}e a‘ﬂ_a@L the. t enper at ure of the. air
CQO:T}%(? raaiE')I %srﬁlogsgd Vi\lgl tle(renpgr%%ﬁrler]gbltlthrrgius%g %nh%bgoeligelz nh%midity
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 heat ing
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 60°C. Further, differently from
conventional absorptive devices, the dehumidifying cooling device is operable
in the atmospheric pressure state and has a simplified configuration,

resulting in a considerable reduction of manufacturing costs.
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resulting in high-tenperature air <52> The air (@is

dropped in tenperature, but raised in absolute

hum dity in the course of passing through the

Aohessiedikyi ng wheel , thereby being changed b@rkr2007/001147

| owtenperature and high-humdity air (0. <53> In

conclusion, in the dehunidﬁgaing cool i ng 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
”néuﬁHﬂQLﬂQDbgﬂhﬂétthtflthe dehuni di fyi ng cool i ng

devj c S e.effect of,. achievin ceIIe
tr s Poaat i (RS e Sl Bt o BB BNY el ine cevice
accocduigi g ther prédeht aihenwt icdnpanater € nbeAl N0t S Okl @e@ial and
from conventi onal

601C.. Further, differentl | ) )
bus‘ﬁ%@orbﬂ)‘f r‘{}&gﬁ’ev‘? tCesUSinge h GéhYﬁﬁeﬁi figl wgredolnong dimdvi¢fe heating
facill 5ti@PErBPALto i fRe HeMRPRE %Casofaesco%i"éf £51 2b61:30% PESh.

a sinmplified configuration, resu
cohbigugtahe prederser opnbodimentrufodcths |Dmgsemfostr91enM@1 have been
/ 941 h 1 1 [
discRn Mt Peo L SR IO Tt S LT B wint aporeciate
thatd@ampquunqu]rficaid&fh,uaﬂ(ﬁltﬁgﬂsngmt(sobétngutdenj; Qﬁe mesildi nd thout
h ent i nvention b nstalled t
dep a?@s“ ?nf eaﬁ%opeba%# medE! bl?f gb“ﬁggwe%‘i‘é’“ 6§|ﬁ11‘écm§?d in the
mmommmenuﬁeknmered fromdistrict heating 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 wll
appreciate that various nodifications, additions and
substitutions are possible, without departing from
the scope and spirit of the invention as disclosed in
the acconpanying clains. <56> WD 2008/ 041787
PCT/ KR2007/ 001147 15 [CLAIMS] [d ai m 1]
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<60>

<61>

<62>

<63>

<64>

<58> A dehum difying cooling device for district

heating conprising: <59> a case having a partition to

divide the interior of the case into a wet channe

Wchods/dig, channel , the wet channel being proy

one end thereof, with an outside air suctlonbﬂ&$&M?%0”47

i ntroduci ng outside air int the wet channel and, at

the other end thereof, with an exhaust hole for

di scharging the outside air, the dry channel being

provi ded, at one end thereof with a circulated air
[CLAIMY)i on hol e for i ntroduci ng C|rculated air froma
[Clgﬁﬂq?t'on'ng space into the dry channel and, at the

end thereof, with an air supply hole for
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use o 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 m01sture

contained in the c1rcu1ated 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 chammel 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
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16 cooled circulated air being delivered to the air

supply hole of the case. [COaim?2] <65> The device

according to claim1l, further conprising: <66> a

W Redeuepapor ative cool er |nstalled in the dpy&RaR96di14r

at a position in front of

regenerati ve-evaporative c er, t he

di rect-evaporative cooler serving to carry out a

secondary cooling operation of the circulated air

di scharged fromthe regenerative-evaporative cool er.
coolpdlarmlatek@i> bthe dehiveredace aheliadg stupple! Bé I df the case.
“Hfurkzer conprising: <68> a first filter installed

en the outside air suction hole and the sensible
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[Claim Blher conpri sing: <72> a second fllter i nstalled
air.s t|on hol e. and the
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dry channel through the air supply hole, <74> wherein

t heans gsleavdt f blower amtlakleé bétwesugpe yddinlun)ildélfymge wheel and the
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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
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exhaust hole provided at the dry channel for

di scharging high-tenperature air generated while the

regenerati ve-evaporative cooler carries out a

ooty WO 2008/ 04178~, PCT/ KR2007/ 001147 Jé1/KR2007/001147

cool i ng operation. [Claim <76> The devi ce accordi ng

to claim5, wherein the a nt of the high-

tenperature air to be discharged through the cool er

exhaust hole is 30%of the total circulated air.

[GQaim71 <77> The device according to claiml1,
coolypeeprgrgtidie hot water to be introduced into the
(Clgﬁﬁbing coil is delivered fromany one selected from

anong a cogeneration plant, a heating boiler, a

m 5EQ-ﬂ¢Mibé naccoad Bigaltb @aﬁgim e'ﬂg!wfi@rgiﬁl shenl z%mglﬁﬁts of81the high-

turbi ne,. a gas Qhoiler, and an oi oi |l er. aim 81
temperagurerigdr d@/%@eghi‘gé’i%ﬂdnghrto&igltlté‘?n?‘lqleﬁh@‘rhévﬁ tpke is 30% of
the EothCWiat@dtad hisuctioned through the circulated air

suction hole is mxed with the outside air by a
(C1®Wbabternined m xing ratio. [Caim91 <79> The device

ac di 0 ' : i N 1 he nredetermped m.xin
. At Ig?‘gitcﬁe agll;?ljcdu g;';th ééémglﬁ%mt o{’t hvé&égﬁlsi B St gBter Mo be
intr@luced into the heating coil is delivered from any one selected from

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

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

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

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



