[DESCRIPTI(]\I] [Invention Title] AR CONDI TI ONI NG

u.q. FEM-USHNG DEHUM PAMFY rReeineODmaNG) DEAER0 ) [PE, W%""” Fu01149

<1> The present invention relates to an
”“m““‘” | “lonl ng systemusing a dehunidifying cooling go/KR 26.0 4. 2001,
and nore particulally, to an air conditioning
*lé?y%t em usi ng a dehum di fyi ng cooling device which can
carry out an air cooling operation by supplying hot
wat er, prgduced by | arge-scale or small- scale
rjct heating systens, or gas or oil boilers
(DESCﬁﬁIQMed i n 1ndividual housghol ds, into the

[Invef# el foyi ng cool i ng .devi ce. [Background Art] <2>
re 1s spreading a prospect that the recent high oil
leRc@OP&]Iﬂ‘ LGNING rSYSITEM rUrSﬁ N& DE%H@&E\YIWGpQQQbIH&GnDEBLQ is
(T contll %]gﬁl y mai ntained and fixed. Thereby, main
echghealgf! sum ng countries of the world increasingly
UREe fResditCahy tf18ﬁtrél%e§eﬁi”dnngn§té‘&ld@t%‘tﬁh@ysystem using a
resources Wth the effectuation of the Tokyo
dehumigi fitingotoaleagi deyivet hamd metudwrirbicular bhe tai 8@ haifgeopditioning
greenhous

eSS SRICHS e e 150GE Pt U, My PR gt an ai

coolln@r 8§&lért$o@bc?“tsub@ﬁnﬁ§ehdtl Whterof pf@tﬁﬁ:eﬂ lssnelragge dchke or small-
Criterion o ener gy eff|C|ency etc.

scale i srigt hbﬁ@éclng SISLES 0PI 1838 Qfootlheb%u%‘lﬁ éH%@léﬁ‘er‘é&mdl‘”dual

ort. ni Ve d in donestic and
househ.B? ’négtso tﬁgadgeg‘&g%‘dl%m a§5&ln§oc%§??€eappr oxi mately 55
[Backgtrbiridopst TOE a year, and occupi es 25. 2% of the t ot al

nati onal consunption ener K This rate al
cdhetss p@nﬁs’ea@mﬁlag%qsaeqthg Hadhe TSoce) deR il priceppjtuation

is no or%&eﬁn&oxfa%gr @Eﬁgﬁfeﬁl tbﬁf ‘?P rchthl‘}l%&é’l@;ptnia‘?ﬂtﬁfned and fixed.

S ness ows an average annual
Therebyat @adi érmeegeasensuhing Iniviesead the woa:cb«hsmmeasmgdf/ take a
el ectri C|ty shows an avera e annual rat incr A
great Gt tapbylor MRS GG 18 Earipl TBPLABER ool atd EraL SLpERt ion of
the T&ﬁ)%sgmdcggseéaH@cﬂt'hc gt Yed&%ﬁbﬁ ci Q'hleydmmagef ajfi @reenhouse

ase timating on the basis of a variation in
gas fémhehaosild )ofepeewtmgngn’mh oaroing, est deiddi & expected that an

bui.l di.ngs and s | e sur e
e e e S| 4ROt R D e e it o
energy’ @PFTQLRBNt etc. will be strengthened.

According to the published energy report, the amount of energy

consumed in domestic and business fields of Korean in 2003 is approximately
55 millions TOE a vear, and occupies 25.2% of the total national consumption
energy. This rate also corresponds to 41.9% on the basis of electricity.

For the past four years, the energy consumption of domestic and business
fields shows an average annual rate of increase of 5.3%, whereas the
consumption of electricity shows an average annual rate of increase of 12%.

Accordingly, it will be appreciated that the consumption of electricity
particularly has a rapid increase. Estimating on the basis of a variation in
the monthly energy consumption of residential buildings and sample survey
results about non-residential buildings as the subject of energy controlment,

it is analyzed that 50% of the energy consumption of residential buildings
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it is analyzed that 50% of the energy consunption of

residential buil di nBaeof exings 03ma WEBOHH3-2007 PRATKRIGO0IIL, ) 1 1 4 g
(07.05.2007) PCT/ KR2007/001149 N!NLVUi.rvdllﬁgeﬁgggﬁﬁ'lu 1
26, 0 4. 2007. 2 and 47%of the energy consunptiBWEHR26. 0 4. 2001,
busi ness buildings are usef for air conditioning. In

concl usion, of the energy consunption of buil dings,

energy required for air conditioning occupies 13% of

the national total energy consunption of Korea. <4:.
Accor di ngl

y, to guarantee the efficient, use of ener .
and 4Gh Pl Hée” EBAEN FEHZBEL) difnz)Hf”bq‘sseﬁB}l&ngsndﬂset ruyegyfor at
condi t%ﬁfng. obgerihRfLdish atddd thé MR RAtANRDt AGH ®EMBIEEIZingd, energy

~is necessary to inprove the use efficiency of energ
requirkdr farr acondondiondmiggi ncdmiest 8% antl b rddendgli eﬁQi§¥ energy
. From t hi vi ewpoi nt, there is put in force a
wns”“@él%Pfe@r%i | ective-energy industry in which thernal

engL i Agd, el get F;h&r‘:atni’ee geper ater-ikhomueBerdy energy and the
generation facilities concentrated on a specific,

contimpbase dorelpppenovi of t keen®e anfigirencyhilf efsegying, related

; dooesti ¢ and busi ness fj el I pe . i

interrgd  Tdt PERTPERtem 1t Br Bty ar G fBRI P e, ef fjciency of

ener rOUSr ieakg lih iddmesdor taa ihess héields. rom this
oAngrbusirnesadialieafng it taad b héield F h

) coll ective-energy industry utilizes st e. heat . )
viewpadetur Fededis i P powdpr ceyen 0ata IdRd ac0 14 ChEYET PRETEEu RSty 1n

. f ce i a : er iRg, h i
s SRR RER S L0 R e s o
facil i@RBE CodneBitelaye@nt @ 80%%i f hy place Uerofmmnvingtbe edseuséficiency

efficiency of energy, .but al.sp an inprovenent of [
of enermi rignHeREStiy ab%?%s@ilﬂ%ﬁ%laf e8¢t &r%%%\‘jlﬁ fqldegivgly to
pluralrietguéf | Q0. 4S 396 Qi g rftqgl ARd piHRAST ¥E&aB8NVI TONEMHepbried that
managenentS. The collective-energy industry is .
the c@_\lfaéhdiatfié‘%naggﬁnir&fufsemiwteiliim%sta%lecéxpam ecaf redafinge power
with related international environnental SLIi CLLONS ..\ :
generatigpudPng A°RHiN%at Ol ¢ha espéﬁ%v%?ﬁq?%,a%({ gt.lottl n“%lthlg feat ing,
therelgf fdcﬁi‘aﬁihge?&V%h%ata qQRdsctdeRt of idhek@®f &% approximately 20 to 30%
pproximately 1.2 mllion famlies share in the

by vibireedf tan d)rhpmbivoetﬂ niset eHeai¢ney of rengoD3, bin@ [pey an improvement of
air eROOMRY. PhePr SUTaLE e gbhal Rt ol ke 85 hastyYogyusase of
fuel L9 exPaRdvt NevRFSRRAELI ABndg@f&es. The collective-energy industry
is evaluated as an effective industry capable of dealing with related
international environmental restrictions including a climatic change
convention, etc. In the affirmative evaluation's debt, in Korea,
épproximately 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 1s
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 district heating to 2 mllion famlies b)‘) 2010.
<:5> In the combi neBathefaeceptid” poiddP’ YereiaDiPEA/KR00/001149. 101149
nanel y, cogeneration, the generation ratio of |

electricity to heat is fixed at 3 : 5. Therefore, B‘P[KRZB'M'ZOM'

is inportant to keep the Batio of electricity to heat
at an appropriate level for maxim zing the effect of
the collective-energy industry. In Korea, the above

nmenti oned generation ratio can be fulfilled in winter,

but th i : i
ot Kol ok S B4 /%8 TP 9B, g gubstencia i

no healYoad. Rg% reduft,Otfe 208Fatio8 PfteKof @BshafktaBeating in summer
I'ncreased electricity load for air cooling and

decreasabsticanessalthgn 108, radt thisadauses a degeuiaratiafein the economical

eff_iciggg z&;g&ge{“g}ﬁﬁégg ? IHAZ&L ”183;6 hrgonatgie{f iai§ Do $a0% ts reported between

causes a

June H8tSIHtehEr of 2003t he econonical  efficiency of
cogeneration. Actually, no generation results reported i
6> b&owebmproveinghandosupt eaberat e 2303 coLEst T ERgFEYy e8eNeration

...the operatjion.rate. .of.callective-ene e ion ;
faci litdgs hof; 47 1T roed it B e Fertigt DL ECHLE Oprcavatin
the ddmifdididMest in QY ald Recesshey dan@na pérthealari, ndevertopment and

IS necessary, and in particul ar, developnent and

propagat prmgef | 8n teghnlose hivl oBPPE BIngs 9PN Vit genesgY i Hging distinct
. energy.using.dist] heating facilities is
heatmﬁeﬁ%‘%ﬁékj&ﬁs <%>ne?%é%%g'exanpl e of the above described
<7> cqgl i e eeamplesuppl yhet esbavel adpscr tiedabsarlpng orenergy  supply

chiller is installed to a receptor, ,such as a
technqlgeyje- & aplsobDt o8 6§l karc issusntalisd {Reachpeentpr. such as a

berfor . cen I l 4 ' | eRe i
arae A1 TR P B3R, LR RSl e i s 2petaral cooling
operaiﬁbﬁonﬁst.ihgoerngcgjf |de¢ i varsd dizsmgdiesd 1nat beatingweacet 1 filegwi ng

in a pipe se. of .heat .gengrat ed,duri.n he . . .

<& e ep PaRTR O T} P gvifded F@f&\légr%fsg {idfjing in a pipe by
use o?oﬂgﬁnﬁﬁné%feﬁvﬁlBQE@t ekk H8pHNARSEn r &f rd degait-phade tieérigerant
reuse thereof. [Disclosure] [Technical Problen] <9>
and cdidenseerthe dampotat edfgasaphiasesrafasgenaoheforathe reuse thereof.

. devel qpnments for inproving the performance thereof,
(Dlsqlﬁ)éu%\‘%gorption chiller has alimt in the

[Technical Problem]

<9> However, despite of various researches and developments for improving
the performance thereof, the absorf)tion 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.

<10> 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.

<1l Therefore, the present invention has been made in view of the above



i nprovenent of performance due to a | ow tenperature of

a heating source. |Pateofderciop §amat N AHSAPD POENNRIMTRE, . 01149

has an uneconomnical high water return tenperaturegy/s® 25 04 2007,

because it cannot use water having a tenperature of

801C or less, and suffersdfroma little difference

bet ween the tenperature of supplied water and the

tenperature of water to be returned. <10> When the

absorption chiller is installed to an apartnent, etc.

occupyj ng the nost. part_of district . i-ng, + SO : :
problepgy r‘g"“dodt% dScéht P%’IeC?C%I &Heg péﬁg?rlgt ilggahtlﬁlgr teoqi %1%21&9 an atr
conditﬁ’élgikﬂtg?@étlrépt haitngC !l gbnimt &Ity PhgP @90 hidige déwi ceewhich can carry out

additional 'y installed regardl ess of hot water suppl
an effptpes. aki icooTingr epayagjon e pwesemE hetv #at§onPh CB&&%’ large-

made i n view of .t he.aboye_ Date ceipt: Q7 i 071n;
scale (8. 0BbGBSH P WA L0 T TI0 Tt 16 0 IR 00T. 5% p?%bloggs,z’ml?rs
instaldBd iL iSdidNGeR) epls@loliibe pitesent demmitifrngocooling device

_ provide an air conditioning systemusing a
instaldethumi gadhy hpwpebolbd.i ng devi ce which can carry out an

ef.ficient,.ai{ cooling operation by supplying hot
[Techpical ,%Oglrl‘td%g:ed by large- scale or small-scale
12> diigt sdcob ddipat with systamect af ¢k poesaitl ikvEnteers, the above and
installed in individual hguseholds,.L

t h . .
other duReni i 4 g SGAMPALTIEEyPEethG EpRITIaN Ph @ack™ conditioning
systemh.?lgﬁﬁgoal (aehl.[m-li_ﬁ?ﬂg:p&?%o&‘?hé“de%‘&e <bhpr ilsin@C GOheaeg source for

Wi ne ~aspec e present invention, t he above
produciig hét vateoljaenigs ac predecemtoedmliempérad ubg; teheat exchanger for

rovision of an ajr conditionin system usi
rans i g o oot e au B B Mgy souree o
circulfaqli'ﬁ%%laft&r; aPE UG 5 NGnhGlimprab e i RaViaf gngd tRE existier imgnbot water
enperature; a heat exchanger for transferring heat

heat éxchangdie ihothevdtcet @vobdngssd bbya tivedpiarmingf P5EPREer 028 heating
circul ating wat

. [ r; .a cjrculatian . Ci hati

pipe! e CRRGHE4 i RBE SAFBIAC ATy ERangRery Sy Y BL Mter to @

heat %%rl]?ntgﬁﬁetb%r@a RIre ettt B ipdugdde ssiure fren haattieag supply target
pipeline " connected to the circul ati on punp.far

area; conweyi heatt legclamgenatasneeieda to heet heeipey PiRgl gBe faregonveying
e G A RATRL e TR g B e
a delinP@l fyngg f e6olGABVE¥V G doifedtet! wat er Hon twaeehenmipeng which is
associpalltpeil \Iavinteh ttgetuhseerhk?eaatt 2)%(?h%ln§ert %rngeélou%[[eeg;inaggch household within
the heat supply target area, so as to be installed to the household, the
dehumidifying cooling device serving to remove moisture contained in air by
use of the hot water supplied from the hot water pipe for dealing with latent
heat load and to lower the temperature of the dehumidified air via
evaporation of water contained in the air, thereby producing and supplying
cooling air.

<13> Preferably, the heating source is any one selected from among a
cogeneration plant, a heating boiler, a micro-turbine, a small gas engine,
and a small gas turbine.

<i4> Preferably, the hot water produced by the heating source has a

temperature of 60 to 120T.



a dehum di fying cooling device connected to a hot

wat er pi pe, which iBateefgenoipi: 47 endi 2001 07932801 LEH/N 7/001149
exchanger and nounted in each household wthi i ﬁ%AUUI. 1001149
heat supply target area, so as to be installed to tRe/KR 26. 0 4 2007.
househol d, the dehum difyfng cooling device serving

to renove noi sture contained in air by wuse of the hot

wat er supplied fromthe hot water pipe for dealing

with latent heat load and to | ower the tenperature of

the dehum dified air via evaporation of water

<15> comtatcardanca YH& another naspesy ¢fr 6BEICITSeRnd NERFIPYi rigie above
ool ibng Aair 3> | i-ng rce i s
ana onff e Fun TS B! EORAL Y, R SRERS R B8, Lonaitionine
systemn@atihfga bah@ridi fyifzC oo lingbideeicea conpt isigas @nbeatdng source
and a small gas turbine. <14> Preferably, the hot .
instalied efo prashubeusebyld HorhesRdusng didtc#athls 1gving a predetermined

t er at.ur.e 6Q.t012 f b DL 07~ TR th
te“‘perﬁg@ge’(%7&%5?"%67?“&&%&%&6%&%1@9tﬁ@%k ate? P I%_hced by the
heat ingl.sblF A Wbd . itBdiai@] RILKRe® Sat®er4. 20072 dehumi®:fyimg cooling

. accordance with anot her. aspect of the, present .
devicy npetililed, tq r?édéawéghqiﬁqagff W@P“%Cﬁfaci‘g tS‘SnH‘bte_Wat?r pipe, the
dehumiﬂ‘?fﬁ'ﬁ%l bodB e PoeiRe BERVAST QN rehorN mdi st ueenebrdta@héddn air by

system using a dehum di fyi ng cool i ng device

use ofcohprtosi warerasuppdiéddremithechoti watexl bine for slgghing with latent

hoyseho| d for produci ng hot wat.er, havi ng. a .
heat  |§R8eicSt P Benert R eBRRIALITS, ot Mgicy Vi sapgation of water
contain@dV ey AU déﬁhrﬁjil?ﬁf hat Mat efhdrepdusedubihgt had beatlyhgs cooling

source or wthdrawal of used water; and a
air. dehum difying cooling device installed to each

hauseho an onpected to the hot ter pi.pe,:.the:
a6 GBHGRaPH Y R BR8Pt ohn ROTED 9B ! BBiter.
<17> NPf FeHAS yC Ot Rl iwatel r phyducede bof thee Heat ingt eource has a

supplied fromthe hot water pipe for dealing with
temperagtiemtof fedp 1294d; and to lower the tenperature of the

air via evaporation of water contained in the

dehum dified air, thereby producing and supplying

cooling air. <16> Preferably, the heating source is a

gas boiler or an oil boiler. <17> Preferably, the hot

wat er produced by the heating source has a



tenperature of 60 to 120t . Date of receipt: 07 mai
2007 (07.05.2007) PemepOGDL:E0 1R 497 §7-95. 2008 PET/KR2007/001149 (0 ] 71 4 9
yr/.r~uuvt, EOKR Z 6. 0 .2007. 6 [Advantageous 26,0 4. 2001,
Ef f ect s] <19> Accor di ng to an air conditioning systen(KR
using a dehum di fyi ng cool gng device of the present
i nvention having the above described configuration,
there is an advantage of carrying out an efficient air
cool i ng operation by supplying hot water, produced by
| arge-scal e or, small-scale district heating systens,
(AdVaGta@QQSdf}foﬂIS]bm lers installed in individual
d t I
REPETREG T ol R SRS R RR o RS g cootine
device<2ﬂ> tﬁeepa&me anvenot herhabhgctlss dbeat udes rabatl octdnérguratlon
advant ages of the present invention wil] be re :
there disean | §dVantREes PHOCRITY HIE OHE Ablalbyf iegt d%ltraFP%G‘%g operation Dy
p t C! t b 0
supp1sIEEHACREE0 | BERRCER 5T TRUMERERR th R et ne
systenfsheox:(mafsl gur(altll bni bfr samnstial lebrdi tadiniidga! Spssehmldsi ngto the

ehumdlf cool.in eyi.ce cordl to a first
dehumig g ey Fep bP%‘%éﬂ Rt el 200 Fi G 2
[Desdr$pfiotl gflv[)lrh‘l“lil%tsl ating the confi gur ation of an air

conditioning systemusing a dehum difying coaling
<20> d&ke cebmzteccandl ngh&ro @Js@mnde@m@dl aatht other adeantages of the
rese i nve del ., <23> rs t
presengz agvelqiwn w|1I cb(?n'fn? Zi:efr ¥ %}der toa(l)dr F}Co(gnng?r%?‘gg%mg detailed

descrl%l’%r?'inak@i ne @bmﬁi@ftliﬂh it i the &Q@hbm1d§\draﬁ1@ecorrﬂwhgch
to a first enbodi nent of the present jnvention wl

21> b&€l@escisbrditn iddusirnat vikg fihe rr@néb%ﬁbmwpﬁgandﬁawqqultlonmg
systen ﬁ\?Z’Pﬁ Inao eggmgiétfgmgngogle%grH@\}lcgna&f {H@o%egef‘ﬁsﬁ embod iment

cription o uncti ons

of thedpleseanf igeheidnOngnd ncor porated herein will be
omtted when_ it nmay make the subject mattel;1 of the ditioni
<22> pFKseﬁtls iy &heT dﬁl'#fétfﬁé’rng GPR |9RF LSURREIPN Phet @f fgconditioning

system 1 né ", Wkl W‘?ﬂg”@o&i?ﬁg rdeR EOMREAIThE! 16 A8EEART embodiment
of the present invention.
[Best Mode]

<23> -First Embodiment-

24> Now, the configuration of an air conditioning system using a
dehumidifying cooling device according to a first embodiment of the present
invention will be described in detail with the accompanying drawing.

<25> 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
accordance with the option of a user or operator or a usual practice.

26> FIG. 1 is a view illustrating the configuration of an air conditioning



taking into consideration the functions obtained in
.accordance wi th t heDatpofaesipt: 07 maic2807 ONH05.2DHB PCT/KR2007I{301149
definitions of these terms shoul d be deternineq. ﬁ
on the whole content of this specification because
they may be changed in acgordance with the option of
a user or operator or a usual practice. <26> FIG 1 is
a viewillustrating the configuration of an air
condi tioning Date of recei pt: 07 mai 2007 (07.05.2007)
PCT/ KR2007/ 001149 n.r"" 6uur. | v 0114 9 ROKR .2 6.0 .
system4us pUD 2. demmsylsfsemgugwgn& RN i 2ACPYI MG EBof | Higst embodiment

v0ljggy9
26. 0 4. 2007.

devi ce acco g to a first enbodiment of the present _
of the.WéﬁPFoW gReferrlngto FIG 1, the air
27> ~ CReflrtigni Bg PIst erd,10theuskig aondi¢homingi fsyishgn cd6Pi niping a

devi ce according.to the first enbadi nent. o
dehumig Bi5iaat coqlang eV bee @6ﬁ?frql§%st0at££aftlr Mg %B?él@sn&fﬁ the present

1nventh8r?t(io§1ﬁpﬁs%§g§ rhe%ltzpnegr @R&r'crec Sl hoﬁbatp%aﬁé&‘ 120 heatifdilation

eat exchanger 0,
pump dB@lurT‘adlkfe)altng cquelmgedé&ﬁ)pealﬁ&emmatTh:ecmternQBO and a

source 110Q.is used t g produce hot water of 60 to 1201C
dehumidifyimg erodindgle¥tif 40110 is any one sel ected from

<28> afRO %At %9%%‘{@& '1%‘ Pé ¥bd @ pPSAickNBoDQat&F ,0fa60 to 120C.

m cro-tur a small gas engine, and a small gas
The heatitg veurcudho tisaany h)eermtact@]i oo eEongl @ e@sqanag@lﬁatplant a

vt g bE AL O D 5 AT 2800 St e trvin

such l‘ﬂr‘fﬁe l-g]e]aQ iR SsoRrbeat1or %&?rﬂé@ hof Wte?hﬁmﬂlhcéd)rby large-scale

oring t water. <29> The heat exchanger 120 carries
and smaltl acdiead1setxmh1ad@atu@rfacllom1eﬁ t ReefasablywaitBe heating source

produced fromith ea our 11 onveys the
110 hasop ;eser\g@djsgﬂ E‘W’g f?ft lﬂé%p()t g%te?s used to
29> Cithe Uh&dte ekbigarl3ei VU @ar hirat o&KCzha’fBaedethahge dipteaatlon of the

exchanger 120. <31> The heating |p ne 140
hot watennrodeeed §reméheiheatiing PO cgu £ORVEVBHEhe hot vater.

<30> A%gge¥ﬁgg %\%ﬁcw d?gav\gatlg@ Bgégseza q%at ?ULPleltX ttﬁé gl%t aff@r heat |

wat er romthe
excharf2éBpPly thargat édchangdr ¥&2> The user heat exchanger 150
is installed in a control office of the

31> t dhgeheaiing ppeking. 140, d s, senek bed t@x@?ﬁarﬁjé f@@orp u}ﬁp 130 for

the c%%%‘fa%tcgd otfo hot water into a heat supply target area A or the

withdrawal of used water from the heat supply target area A.

<32> The user heat exchanger 150 is installed in a control office of the
heat supply target area A, etc. The user heat exchanger 150 is connected to
the heating pipeline 140 for conveying the hot water in the heating pipeline
140 to the heat supply target area A.

<33> The dehumidifying cooling device 160 is installed to each household
within the heat supply target area A. For this, the dehumidifying cooling
device 160 is connected to a hot water pipe 151 associated with the user heat
exchanger 150 and mounted in the household. The dehumidifying cooling device
160 is adapted to remove moisture contained in air by use of the hot water
supplied from the hot water pipe 151 for dealing with latent heat load and to

lower the temperature of the dehumidified air via evaporation of water in the



t he heating pipeline 140 for conveying the hot water

in the heating pipePatnef reckiph 0f mat 1987 (8832080 FOMKE 7%},14‘;’, w0114
area A <33> The dehum di fying cool ing device 1 g o nw'
install ed to each household within the heat supp!BO/KR 2¢. 04 cul.
target area A. For this, t®e dehum difying cooling

device 160 is connected to a hot water pipe 151

associated with the user heat exchanger 150 and

nmounted in the household. The dehum di fying cooling

) device 160 is adapted to renpve nojsture contai gglq i'ﬂ'f"
air, tderelyy nueucingt ped HaPPIENEr CORPRI #Ed f FEAT t e dEnumIdIIying

. water . pi pesal5 degl i i:th bt 1gpadhyangs f
cooling, d%lvb\gl%i!er??(%eg%r];rg%%rgﬁtr ggoylt?heéoggﬁ?m (gfe?l ed ai r}av_i 2 o
regenceXN@iRer avippradivewabereri (RECe Dite ofgenerafiipe: eGIPon@iive cooler

2007 (07.05.2007) PCT/KR2007/0Q1149 rur/nn 6uUi. . F. v
is desgigngd_(sgch Fidyat pmt eogt@riu_)r 201 g’ne aqolotiert hiy efiyided " into a dry

channe‘?r%gé‘.cgn?etan&aﬁff@f).l Yifg GROhI G T théef&enbh ive evaporative
defhum di Tyi ng =~ cool ing device 160 carries out an air
coolercodf i ngaopesfatthenaioy psssiog ehronglyaher agy \whannel, is delivered

o GRS GBI ) oL 08 i
temper%ﬁ@xleersuﬁa&i Virdegk iwo cRartieY, €kl acdngg atovabsorb heat from
C

annel. In operation of the regenerative evaporative
the rewmingng higherpdienpefature ail , PEesag nghideBughe t HBY gFfannel

channel , is delivered, int t e Akl Jow—n0]
Therebys h§op&k PSS & \éﬁrqughebhgpgrrsya{?: g?ﬁﬁﬁe}} ?%E%Ei ég(ﬁ)—lw_em al dew-point
t empera®iRER Bt tHeCnSUMiR C& t &t Wiehovet archanmake dfhbuneldytwact i ng
to absorb heat from the remaining hléqher t enperature. h
<34> alergpasbiarg the oorgiiat e @fy thhadidelconditiapblsy SYPHE 4iSing the

dehum iglzgys 1'&%? ﬁ{)oqriﬁg o]y 9&? a%%grcgﬁgn{be & rBE nBOI /RNt W@ the present

nperature 't he maxi num ext ent w t hout
inventdBniwian ems desdr ibodriicli dot.ai k3vixhHexfer erakt 6y FI1Ghe .

operation of the air conditioning systemusing the
<35> dEnTsH.di 15 hbe cH8RIIRg FOUr e &5: opﬁgcﬁ’ﬁefolﬂf)he%flit[?%*t the heat
ofj i e texchaenbi QheVidt! wRerdesgi ithecheat ing
excharigP EACERF i85 GUIC PRE 3RE0LaxchKBNL] WRe bl pRterienal lHpeeat!

sourcd€d0i Rt vatee ditouprtddg calonpothendieet ingt péptldae 140, so as to

exchanger 120 carries, out. the heat exchange of t.he hot :
transfiqar Beat rigamt HRe At FRIET dBLR d&e1 ¢ ‘ikh')f?ﬂ”\%gt"’éfer e 1RE heat ing

pivel {0 & Roat Trom the hot vt or into-the eiroulatin

<36> walifeer ibeihbecdmphttiealy heat exchanged in the heat exchangerQIZO, the
resulting hot water is circulated in the heating pipeline 140 by operation of
the circulation pump 130 installed to the heating pipeline 140.

<37> Thereby, the hot water is conveyed to the heat supply target area A by
way of the heating pipeline 140. The heating pipe 140 is also used for the
withdrawal of the used water from the heat supply target area A.

<38> [f the hot water is conveyed to the user heat exchanger 150 connected
to the heating pipeline 140, the heat exchanger 150 carries out a heat
exchange operation to transfer heat from the conveyed hot water to water
passing through the hot water pipe 151.

<39> The resulting hot water is supplied into the dehumidifying cooling

device 160 installed to each household within the heat supply target area A



pi pﬁl [ ned140 <36> After being conpletely heat
.exchanged i n the heBate efxxedainh §@mail2p7 (07.¢f2007) E€T 1001149

hot water is circulated in the heating pipeli n%ﬁéﬁlz‘éo‘l 149
operation of the circulation punp 130 installed to 04,2007,
the heating pipeline 140. 37> Thereby, the hot water

is conveyed to the heat supply target area A by way

of the heating pipeline 140. The heating pipe 140 is

al so used for the wthdrawal of the used water from

o v L8 By SSEELY 08, 02 itk D e
150 add fHe ﬁﬁ%ﬁi’&agﬁggf’e&ow 14y itdhergreat mxchirpagidi tphg cooling

carfries 0 exchange operation to transfer
devicehadd dperatéhe oc venewee ohsturaatent ai nediaimerair pbs sisgg of the hot

eoter SRS 108 R0 08!S P RELSRe 5200 RH! 08 e 10

and tod?equ%etﬂéqein Al Pt preedehunavsiRaoht wis hivapbha ibeasf water
supply target area A Date of receipt: 07 mai 2007
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2 6.0 4._2007. 9 by way of the hot water pipe 151

<40> tﬁg‘%colné @éﬁg@’@f‘éd to the user heat exchanger 150 and

<41> tNﬁw,d_e'ﬁHén FohyiRGaenR 1 68 davi g 166hdithéning system using a
dehum di fyi ng cooling device 160 operates to reno

e . . A . ve
dehumidifsitngr eoadang adavade i accardingy teige sgEonth gmbestimeqptadr the present
. suppl ied fromthe hot. [ (i 1 i ' i
Invent1 ’F eH_f]elhet_’rft gggﬁ%egndnrﬁgfaolv%erwq? %eP%eefﬁ%{écregteﬁdr eﬁ%f V%C%gmpanymg
drawimgehum dified air via evaporation of water in the air,

thereby produci ng and_supply%ng cooling air. <40>

«»> - -$acthe Ewbouinendesenipt iNbwOT t ke cBYFSERLr ARYeSH G o detailed
air condi tionkn t ' WeRRY Li A0
cescr o Sk I UL SRS Lt o i b

omi t tddnWBEH | ian may | hakbet lke subj drtd mant edte b theniprésenef émeandéon rather
to the acconpanyi ng . draw n <42> In the foll ow

uncleafeschisgt i i GEriishESe é'§eHie_ %ﬁl/]é‘r‘ﬁ?% eser bt 3L fetms defined

taking B BB R K0 the (UL RS R B ep e it the

preserithénvamjiect Ma¢ tdef imift ibhe ofr St témseshdudd headhbermined based

on the whole content of this specification because they may be changed in

accordance with the option of a user or operator or a usual practice.

| <d3> FIG. 2 is a view illustrating the configuration of an air conditioning
system using a dehumidifying cooling device according to a second embodiment
of the present invention.

<44> Referring to FIG. 2, the air conditioning system 200 using a
dehumidifying cooling device according to the second embodiment of the
present invention comprises a heating source 210, a hot water pipe 220, and a
dehumidifying cooling device 230.

<45> The heating source 210 is used to produce hot water of 60 to 120C.
The heating source 210 is a gas boiler or an oil boiler installed to each
household. If necessary, the heating source 210 may be a briquette boiler.

<46> The hot water pipe 220 is installed for a room heating of each

household, and is used for conveyance of hot water from the heating source



<47>

<48>

<49>

<50>

<S>

unclear. Also, the terns used in the foll ow ng™™*™ """ 7~ 9

description are terBwgedeticiped? mabdth@7.)72087) PCT/KR20074001149

consi deration the functions obtained in accordancet-0/ER 26, 04, 2007.

with the present invention. The definitions of these
terns shoul d be determ nedjfpased on the whol e content
of this specification because they may be changed in

accordance with the option of a user or operator or a
usual practice. <43> FIG 2 is a viewillustrating the

configuration of an air conditioning systemusing a
210 ord\eﬁ@drmaflyohglsed)owautwg devi ce according to a second
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FCco d ioning system 200 using a
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enbodi nrent of the present inventjon carrprlses a
230 lﬁeadades@@ré@nmomoastw&@ \%‘%t@r‘n‘id pkl 220, D¥pdisg of hot water

suppllgghyrg)]md%hgg oore ';H e OBV ESY %Eghnﬁ“\f’ﬁh-rhﬁeh@aﬁéa@gload and to

usedt produce hot water of 60 to 120C
lower . thelTheempesdtiung $>cf)urtthe Zlemlm1dlhlega91l50|\1lér eyrp@tpn of water

boi | er j nst, aII to eac hous hol d. t
Contalﬁé‘%\tllnnéh%@df ce i@byn19§° qﬂ&ptl%”ﬁm Gina ks T}%q'
dehumﬁ‘?hﬁ‘{‘@t @601%@%&3%'%0' Bﬂr@leé eshitf @ #irr eesingaspengt ofn by use

househol d, and is used for conveyance of hot

of a wegererht om tervepcmauvmgcqocbar c RECIs V\thﬂnﬁegqnex,atﬂVp gvapprative
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channeqf ah’(f%dwé\@tc%ﬁnneﬂ47>lnﬂﬂﬁe delguidrdt i egamoal ivegcdeldrceif a part
I's connected to the hot water pipe

of the nsm al | pabsting etletougbuskhofity arRanglehuld oqef%y‘r"i"@%cdé‘lt? n@he wet
Lhannegewtge ﬁ)irgoiglf %ﬂgfadmat%d w‘é?err @D\é@aﬁqya%&”tﬁrect@x@t ﬁﬁ&?‘ieiﬂﬁbrature

lie rom-t hot wat er
surfad?sl Be ﬂ'?eowfe@rckﬂﬁﬂéll n@haviebi ;Ii(&tlegttdlahisodbohda’rarfdom othe remaining

| ower thetenperature of th hum dified air
higherevigpoeratiuon dff \RESEINS 6(5‘ﬁ?‘éﬁ%nég ahf H&aanel- tﬁi‘?é‘t’ﬁ?’ the air

passuggeﬁglﬁ%%(gﬂgtﬁ‘@ddr ugﬁé%'emgcého‘%' 18Hr to Heldew-3dift temperature to

yinhg I ng device 230 carries out an air
the mBARlh Gt OREwatlicun &y msleeasefofahlmeglemer ative

ié@?éﬁﬁf'ﬁ!ée&%é'néée@% (Hat Tengrh B bhordRe (ygeeh Wine the
dehum1 1?yfﬁg 'éod¥1 é‘jﬂgv é%t(hdaofﬁﬂhg to the second embodiment of the
present invention will be described in detail with reference to FIG. 2

If the heating source 210 produces hot water, the hot water 1s
supplied into the hot water pipe 220.

The hot water is supplied into the dehumidifying cooling device 230
installed to each household and connected to the hot water pipe 220. The
dehumidifying cooling device 230 operates to remove moisture contained in air
by use of the hot water supplied from the hot water pipe 151 for dealing with
latent heat load and to lower the temperature of the dehumidified air via
evaporation of water in the air, thereby producing and supplying cooling air.

Consequently, with the use of the dehumidifying cooling device, it 1s
possible to carry out a dehumidifying cooling operation of each household by

supplying the hot water into the dehumidifying cooling device.



channel and a wet channel. In the regenerative
.evaporative cool er, Datf ofgeqogpt:107 ma¥ 200°n@7.6§.2007) FEI&RH07/001149 01149
through the dry channel, is delivered into the wet
channel, the air is cooled as water is evaporated I&WI{RZ(S 0 4. 2007.
the high-tenperature surfagte of the wet channel,
thereby acting to absorb heat fromthe renaining
hi gher tenperature air passing through the dry
channel . Thereby, the air passing through the dry
channel can he. cqoled to a dew point tenperature to
[ Industid afefapdueabat ¢ wi thout an increase of humdity.
_ repbh er t | itioning system
> g ?43%6 ljlltnngﬁls(?@s{ttel% g%(%%g dt@%érqug(aum%gl f%)l/il: n%onéloctnlcl) ngg Y
o using @eﬂéﬁﬂmldﬁfylmglE@Dlhngtdﬁylsecancdrdmﬂgodonthﬂ poesqnhelnventlon can

present invention m1 escrlbﬁ %f detal{ the air
be lﬂﬁbﬁléﬁ@né@ tIeskiegt ia!l bugineRd RBLIGIARS sobit%e 2 8
condlt%r?%%ces%slf' L V‘ﬁ&terwazt%?e I?)%dﬂ’é@ﬁerbﬁf' SlargeRhi@dot Nts@all scale

<50> The hot water is suF i ed
distrikctit heahelgdefmum xiuégu ngr caolgaag odewiide bR3Ler | Hisita to each

st e USR03 SSRBSETI S Bof8 IBGASHRELE o ue

hOUSGhE)?&rDé/LﬁZhn‘Qh?{ Wt %E‘éra' f2d hbt iR’ a ByoS@InObet isedhatb cool the
ter supp d fromthe hot water pipe 151 for dealing

room. Wth [atent heat |oad and to Iovver the tenperature of

<53> t ]Schg&!}b mgglyfgxbeﬁ fp{d ﬁab%fﬁ& 'eo rbcrg%?nv{/atl ﬁ{}edt Roh g%ve been
dlsclo@@&‘sﬁﬂu?r‘ltdshatvi"vbhpdr'ﬂ@séésethﬁset 5161 ldeﬁlum dhé }armgw1 11 appreciate
cooling device, it is_ possible to carry out

a

that whehous aodyﬁmgtmel,uadghbmnsaam%ﬁuw 1é%’r9“ﬁo%?§eﬁ8ﬁi‘b69 without
su i ngq.the hot ter. t N
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[Industrial Applicability] <52> As apparent fron1the
above description, an air conditioning system using a
dehum di fyi ng cooling device according to the present
invention can be installed to residential and
busi ness buildings, etc. In the air conditioning
system hot water, produced by |arge-scale or snal
scale district heating facilities, or a gas or oi
boiler installed to each household, can be used in a
dehum di fying cooling device installed to the



househol d such that hot water for heating a room can ) ,
be used to cool theDategfgpecipty3maiROh@URPHECRAGF28¢TI0EI49 11489
enbodi ments of the present invention have been
di scl osed for illustrative purposes, those skilledRORR 24, 04 2007,
the art will appreciate that various nodifications,
addi tions and substitutions are possible, wthout
departing fromthe scope and spirit of the invention
as disclosed in the acconpanying clains. Date of
recei pt: 07 mai 2007 (07.05.2007) PCT/KR2007/001149 1
(CLAIM3) 49 RO 2 0 a 2001, 12 [CLAIMS] [Caim1] <55> An
(CMn@ £lcond|t|on|ng system usi ng a dehumi di fyi ng cooling
e conprising: <56> a heating source for
<555 pAoduéi ngohdit ivater &eteng uaing edetdehwiidéflying cooling device
.tenperature; <57> a heat exchanger for transferring
comprigg: from the hot water produced by the heat i ng
<565 SQUIES: iy Cdduftd agbxngp}’\@&u%'img <B& >wa e®l Mavhidd | 8N pPuda ermined
for circulating the resulting hot water heat
tammreMmhanged in the heat exchanger by a predeterm ned
essure <59> heatin

DR ST SRR RELAR. PRI S0uL e eproduen by

the heﬁ?fﬂg SHRREYtd @6 gat adl@awefer t hdr awi ng used \Nat er from
heat supply target area; <60> a user

<58 eacrranglehata:@mnemredfqro @H@uh@dpgnéhﬁl |6§Pli‘1ﬁén$ 0|hOt water heat
vey t he_hot 10 line to
eXChanlgﬁ‘g lﬁlegl?eggﬁ%lexc 4 getb%ar aehgndm?xgéliﬁge%hﬁﬁm di fyi ng
<59> Cﬁoﬂlédwn@@dbéhn@omteéﬁ to thehotrovdteionppym, fohicohvéysng the

associ ated with the user heat excha er and unte ' h
hot walgeh thoaiskerd! SUR vhitATeqtharRa®’ éUéB LAWLRE Quse a?”%faer sf6°“‘ the

heat S%é%b?n gle%étnglteaal | ed to the household, the

Vi g cool i ng device serving to renove
<60> mai géaft GegOrdxahmedri tbrmlectdniytoust&: beatimg bixtelwae fior conveying
plied fromthe hot ter ﬁe for

the hqtafe@strﬁr 1hdhe heshingRyPS anoWeF heat éHB%}ryattg?geeto?r $Heand
<61> dnggﬂhﬂ Jﬂf??héMCBOPﬁnQ device connected to a hot water pipe, which is

associated with the user heat exchanger and mounted in each household within
the heat supply target area, so as to be installed to the household, the
dehumidifying cooling device serving to remove moisture contained in air by
use of the hot water supplied from the hot water pipe for dealing with latent
heat load and to lower the temperature of the dehumidified air via
evaporation of water contained in the air, thereby producing and supplying
cooling air.
[Claim 2]
<62> The system according to claim 1, wherein the heating source is any one
selected from among a cogeneration plant, a heating boiler, a micro—turbine,
a small gas engine, and a small gas turbine.
[Claim 3]
<63> The system according to claim 1, wherein the hot water produced by the
heating souce has a temperature of 60 to 120T.
[Claim 4]
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<69>

evaporation of water contained in the air, thereby
.produci ng and suppl Datagf recspo|07 mgi 2807 (07033087 RCTTKR2QPHI01149 01149
The system according to claiml1l, wherein the heatin
source is any one selected fromanong a cogenerati]ngKRZﬁ-“. 2001,
plant, a heating boiler, ajgicro-turbine, a small gas
engine, and a small gas turbine. [Caim31 <63> The
system according to claim11, wherein the hot water
produced by the heating souce has a tenperature of 60
to 1201C. [Claim4] Date of receipt: 07 mmi. 2007 . .
(fo7. 85, 200M)i t PATNRRAYSYEMO LS g ao dehumig by ingy Gl igg gdevice
.4, 2001. 13 <64> An air conditioning systemusing a
compr i§M€ini di fyi ng cool i ng device conprising: <65> a
he el thes @OLES: 1instAlllkedté ceaehchousehsighdlod pryducing hot  water
. producing hot water having a predeterm ned
havingt @ psefetaumenedgempresalg€: wat er pi pe for conveyance of
t.he_hot er.: I oguc egld S d by the
V\‘Jﬁjt%(!}r a"'\'/\a};sl\@?P oP”Be;e qmggg%ag%g %€7§Iéar}g)éh8’ruﬁfgff§[iror?ace Y
heat ingOosdurog aewi therawainettusdd twatehe ahdt wat er pipe to
thereby installed to each househol d he, .dehum di fvi ng.
cooleg i didviieg sealindgdetiser SRSt Aibi g ot Mﬁaﬁéfj dipe to
Ln: At € ! i F@ichgl EQUNihfelevhOd servi
therebb(,a%rgértarl)%detﬂ o?&éeg%ﬁggw'rﬁﬁfﬁegwﬁﬁgﬁﬁ gI géatg] a%d to e
to removwaioitheret eomtarinedirie aif by hesedehumiedidti water surplded from the

evapaoration of water contained.ip the air,. e
hot. WagPECRIS niPTa e SBEpY Y bAteBbI Teay 1At RO hﬁ?‘%‘]'? Bb¥enperature
of thdNBef¥RieMACCArdiig eQasdrat Mrft oMhgiter N cofitainedt ingthe air,

source is any one selected fromanong a gas boiler
therebgnprcanc g abdisupplyipgl eliohi® a&69> The system accordi ng

to_glaim4, wherein the hot water produced by the
mla‘ﬂ‘eéfi ng source has a tenperature of 60 to 1201C.

The system according to claim 4, wherein the heating source is any one

selected from among a gas boiler and an oil boiler.
[Claim 6]

The system according to claim 4, wherein the hot water produced by the

heating source has a temperature of 60 to 120C.



