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[ DESCRI PTI ON] *000002F [Tnvention—Trtle] AR

CONDI TI ONI NG SYSTEM USI I NG COCLI NG DEVI CE
[ Technical Field] The p

ion relates to an
air conditioning system usi ehum di fyi ng cooling
devi ce, and nore partlcularly, to an air conditioning

system usi ng a dehum di fyi ng cool i ng devi ce which can

carry out an air CQQLLﬂg_QQEFaFFGﬁ—bY—SupplyIng hot

wat er, produced by |arge-scale al e
et e ol
agﬁﬁﬁéﬁﬁﬂ?hﬂglgogrzng devi cergoopBackground Art] There

is spreading a prospect that the recent high oil price
slinvettiion Titéehot a tenporary problem but is
continuously maintained and fixed. Thereby, main

ener oy 1 CORMITIARE Ol S50 DRTVRY G PRETRaBkVIOLY

take a” grea securing's ener gy
resources. Wth the effectuation of the Tokyo
pklecheiskl ddgldhg with a reduction in the di scharge of
greenhouse gas for the sake of preventing gl oba

var m Afe plesht |inkntg¥RCRIIGE BB aRMair conditioning system using a
dehumidifying coéling device, and more particularly, to an air conditioning
system using .a dehumidifying cooling device which can carry out an air
cooling operation by supplying hot water, produced by large-scale or small-
scale district heating éystems, or gas or oil boilers installed in individual
householdé, intb the dehumidifying.cooling defice.

[Backgroupd Art]

There is spreading a prospect that the recent high oil price situation
is not a temporary problem, but is continuously maintained and fixed.
Thereby, main energy consuming countries of the world increasingly take a
great effort for securing stable energy resources. With the effectuation of
the Tokyo protocol dealing with a reduction in the discharge of greenhouse
gas for the sake of preventing global warming, it will be expécted that an
intefnational 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



i nternational pressure about the use limt of fossi

energy, the criterion of energy efficiency, etc. wll

be strengt hened. According to the published energy

report, the amobunt of energy 1 consuned in donestic

and business fields of Korean in 2003 is approximtely

55 mllions TOE a year, and. occupies..25. 2% of the

total national consunption energy. This rate also

corresponds to 41.9%on the basis of electricity. For

the past four years, the energy consunption of

donesti c and business fields shows an average annua

rate of increase of 5.3% whereas the consunption of

el ectricity shows ap average, annual rate of increase i
osymat, lnA@%?Hicn@P Jbupinegp| fiepgs Hipfercrat By 2Pk i3 Reproxinately
consunption of electricity particularly has a rapid '
$ai EHsas TEBt & ngat NGn@rodchpi d8ags 2%06f ah¥ aolt &l in@Pidnal consumption
the nonthly energy consunption of residential - '

LLdi ngs: amml e surve resylts, about .. . ..
‘%%h resi le%&daé %llf‘lol %rﬁﬁgp%‘gst-tf?e%l% QBtHBef bg?ﬁlec‘r Q)f/ electricity.
controlnent, it is analyzed that 50% of the energy
fpsndbeppassn fofir ryesir slenthiealenengyl domsyspt imnd ofi 786mekt icheand business
energy consunption of business buildings are used for

filelids COMAISL AN RGraden £A0L uxsét%n’ofOfintcpgasgneorfgyS.B%, whereas the
consunpti on of U|?§|ngs, energy required for arr
condi ti oni ng occupies 13% of the national total energy
CHRLTRIPET O efeckbicdhy shewwragi atarpge @andplaratet o6 ingeease of 12%,
efficient use of energy and the

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 cqnsumption of residential buildings and sample survey
results 'about non—res'identi.al .buildin;gs as the subject of eﬁergy controlment,
it is analyzed that 50% of the energy consumption of residential buildings
and 47% of the energy consumption of business buildings are used for air
conditioning. In conclusion, of the energy consumption of buildings, energy
required for air conditioning occupies 13% of the national total energy
consumption of Korea.

Accordingly, to guarantee the efficient use of energy and the
con.tinuou_s development of energy industry while observing related
intérnational agreements, it 1s necessary to improve the use efficiency of
energy for air conditioning in domestic and business fields. From this

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



conti nuous devel opnent of energy industry while
observing related international agreenents, it is
necessary to i nprove the use efficiency of energy for
air conditioning in domestic and business fields. From
this viewpoint, there is put in force a so-called
coll ective-energy industry in .2 which thermal energy
and electricity, generated from energy generation
facilities concentrated on a specific place..
for..inmproving .the use efficiency of energy in
donesti c and business fields, are supplied
collectively to a plurality of users in residentia

"and, bysi ness areas. It is reported that the i
@HICPeg?‘FV’@-er?é‘FW i #ustlegt et iV z Ssnekaed Eé%\'t energy generation
occurred during power generation as a heating source

fawi | sti@s ecdneaitiragedand hebessdierplheatfoNdimprdviag &by use efficiency
achieving not only a reduction of energy by- ‘

' I : 0% .b i f '
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envi ronment by approximately 30 to 40% by virtue of a
plegatityonl usege iof resident iahdaridnbesiseve arnss.r odbeid aleported that
managenents. The coll ective-energy industry is

eval YAt ed i 3s-al & fiRGLst Ve I.l{‘iq WSds" YyaS B aﬁ"%a? %fc%‘\ﬂ'?g{l: g%rsing power

with related 1 nternational environnental restric
including a climatic change convention, etc. In the

SAFT3HaR | 9% @vheatang owpusceielor, spacedieabing and hot water heating,
approximately 1.2 mllion famlies share in the

thenelyt tashiafvigh sibt i gily hgatedag ioh f20Rd gy aRd abProximately 20 to 30%
particul ar, 85% of supplied energy is generated by
tﬁfo(}p}trﬁ%dof an improved use effi;iency of energy, but also an improvement of
air environment by approximately 30 to 40% by virtue of a reduction usage of
fdel and intensive envfronmental managements. Thé 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,
approximately 1.2 million families share in the benefits of district heating
in 2003, and in parti_cular, 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



heat and power generation. Korea has a plan to expand
the propagation range of district heating to 2
million famlies by 2010. In 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 keep the ratio of
electricity to heat at an appropriate level 3 for
maxi m zing the effect of the collective-energy
industry. In Korea, the above nentioned generation
ratio can be fulfilled in winter, but-the summer of
Korea has an increased electricity load for air
cool i ng . and substanti al | no heat load. As a result,
fomemypai atngokhe pffedf ofi éﬁ aeklenbiverengren iodwatsy. In Korea, the
decreases to less than 10% and this causes a
ARV TRk Bre@Ngdrerifi8n LR HAbe R Q8NGY wPlter, but- the summer
cogeneration. Actually, no generation results reported

et,ween . June.and Septenber .in 2003, To, inpraove the )
%pgf’%ﬁai Bas g Lngeases p tﬂfé-t%néagyfogjeﬁbrr §09'gRe and substantially

facilities for sufficiently utilizing the effects of
nohbeatndosd.r y As excasdti, nthe b atlienangt eobf higatinch UMM in summer
IS necessary, and in particular, devel opnent and

RPORIZH LRttt IBHNARGDHi { Nau SUPRI 41 £ 0O1E" i
energy usli nge; di'stinct’ gg%l‘%gca*lgecsl Elci/qtgxgio&mon th the economical
necessary. In one exanple of the above described

efdoriengy efecegenetgipdy. Aetalahbi,ony generahbsoresilos reported between
chiller is installed to a receptor, such as a

June and September in 2003.

To improve the operation rate of collective—energy generation
facilities for sufficiently utilizing the effects of the industry, excavating
the demand of heat in summer is necessary, and in particular, development and
propagation of a technology for supplying cooling energy using distinct
heating facilities is necessary.

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

The. absorption chiller is designed to chill water flowing in a pipe by
use of heat generated during the evaporation of a liquid-phase refrigerant

and condense the evaporated gas—-phase refrigerant for the reuse thereof.

[Disclosurel



| ar ge-scal e building, etc. such that the chiller
perforns a central cooling operation using energy
delivered fromdistinct heating facilities. The
absorption chiller is designed to chill water flow ng
in a pipe by use of heat generated during the
evaporation of a |liquid-phase refrigerant and
condense t he evaporated gas-phase refrigerant for the
reuse thereof. [Disclosure] 4 [Technical Problem
However, despite of various researches and
devel opnents: for.. inproving the performnce
thereof, the absorption chiller has a limt in the
égprovenent of gerfornance due to a | ow tenperature of

gebitica PseRkeBt. 1n  addition, the absorption chiller
has an uneconom cal high water return tenperature
becaudpweveraduspiteise WRiGls RaPched hedRRYEloBh&tSf for. improving
80" Cor less, and suffers froma little difference:

etween the tenpera ure of | i ed ter nd th )
BFTAPTTABCE EREIE - t GhBe PEUURE HAY, CHMLAT ( linit in the
absorption chiller is installed to an apartnent, etc.
opcoyetieny df hperfostanpardueofo di dw it eiipebetairengf, ashe#s$ng Gource. In
carry out a central cooling operation there is a
m it pi

£Jc{éiglpt(?lon tF{F EIB%%§>9}(1% \é@lﬁggea{r ess oflj%ﬁo%og?% er hsl Wj‘}ter return

pes Therefore the present invention has been nade
qulpwaéw@fbegmeaﬁo@énnot 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.

¥hen the abserption chiller is insta.lled to an apartmeﬁt, etc.
occupying.the most part ef district heating, se as to carry out a ceetral
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 an air
conditioning system using a dehumidifying cooling device which can carry out
an efficient air cooling operation by supplying hot water, produced by large-
scale or small-scale district heating systems, or -gas or oil boilers
installed in individual households, into the dehumidifying cooling device
installed in each household.

[Technical Solution]



problens, and it is an object of the present invention

to provide an air conditioning systemusing a

dehum di fyi ng cooling device which can carry out an

efficient air cooling operation by supplying hot

wat er, produced by |arge- scale or snmall-scale

district heating systens, or gas or oil boilers

installed in individual households, into the

dehum difying cooling device .installed in each

househol d. [ Technical Solution] 5 In accordance wth

one aspect of the present invention, the above and

ot her objects can be acconpli shed.. by the provision.

of . an,air. conditignin syste sing a dehum di fyi ng

cool i ngt 88%@%“@0% i g?‘%é’:sp‘}alfth%gttgﬁgprgé%ﬂtcé“‘feBF1°n' the”above and
produci ng hot water having a predeterm ned

vrpeorhiaste; can theatcanp hishekrbyf ahe. proaisibar 6f g A¢Atconditioning
fromthe hot water produced by the heating source to

S PR, Voo LD B0 Rl B £ s o

exchanger by a predetermined pressure; a heating
priogus ingehelovaten daving @ huyedétrecuinet i tempenatpre;or heat exchanger for
conveying the hot water to a heat supply target area

HanWidhar@heddd UsER VRE alotf Ketart heofRak 5%”39111% ﬁe@fﬂ'g source to
to the I'n

area; a user heat exchanger connecte eat

i peline for conveying .the hot water in the heating
gﬁrﬁglzftﬁggt%t?%e ah%‘d'tcugqu?ﬂ yuql%,f@@tma@ga”cmgnbhearesultmg hot water
dehum di fyi ng cooling device connected to a hot water
hrapeexakiangdd iis the heat exchanger by a predetermined pressure; a heating
pipeline connected to the circulation pump for conveying the hot water to a
heat supply target area or wfthdrawing used water from the heat supply target
area; a.us'er heat é#changer connected to the. heating pipeline for conveyling
the hot water in the heating pipeline to the heat supply target area; and
a dehumidifying cooling 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
dehumidifyipg 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.

Preferably, the heating source is any one selected from among a

6



associ ated with the user heat exchanger and nounted in

each household within the heat supply target area, so

as to be installed to the household, the

dehum di fying cooling device serving to renove

noi sture contained in air by wuse of the hot water

supplied fromthe hot water pipe for dealing with

|atent heat load and to |lower the tenperature of the
dehum dified air via evaporation of water contained

in the air, thereby producing and supplying cooling

air. Preferably, the heating source is any one

selected fromanong a 6 cogeneration plant, a heating
boiler,.a mcro-turbine, a small gas engine, .and a .
QT Al A n@ DERtEnE BAlgr, @h@ierertuiees. pr sAulle®as engine,
by the heating source has a tenperature of 60 to .

~4nd04 Gmal h gas carbliarce with anot her aspect of the
present invention, the above and other objects can

be. a ished. by ,the ovisiqn aof .an air .

condi %?gﬁ%ﬁ%ﬁ"sst&eerﬂogsiw%era Qf@ﬁ'{ﬁ‘iﬁ%diqyyi@ﬁ d58tingg source has a
devi ce conprising: a heating source installed to each
temperatvrel of A0 po d80€i.ng hot water having a

predeterm ned tenperature; a hot water pipe for

Conveyang&opd ggewiriflt eg}’(‘ﬁfl&r 3%\%@”8? dtgggpxlaeggnt NEXAt A%, the above

source or w thdrawa use ter
dehum di fyi ng cooling device installed to each o
PHULNE| PIsHE amMEcreamplg sherk bridthevenosisighpef, anteir conditioning

system using a dehumidifying cooling device comprising: a heating source
installed to each household for producing hot water having a predetermined
temperature; a hot water pipe for conveyance of the hot water produced by the
' .hea'éing s_oufce or withdrawal of used water; and a dehu:ﬁidifying cooling
device installed to each household and connected to the hot water pipe, 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 air via evaporation of water
contained in the dehumidified air, thereby producing and supplying cooling
air. |

Preferably, the heating source is a gas boiler or an oil boiler.

Pre.ferably, the hot water produced by the_heating source has a

temperature of 60 to 120TC.



dehum di fyi ng cooling device serving to renove
noi sture contained in air by use of the hot water
supplied fromthe hot water pipe for dealing with
| atent heat l[oad, and to | ower the tenperature of the
air via evaporation of water contained in the
dehum dified air, thereby producing and supplying
cooling air. Preferably, the heating source is a gas
boiler or an oil boiler. Preferably, the hot water
produced by the heating source has a tenperature of
60 to 1201C. 7 [Advantageous Effects] According to an
air condi tioning system usi ng.a dehum di fying .cooling

Vi ce of thﬁfp ent invention having the above
d CATEEEP BohEiEGtat i on, there is an advantage of
carrying out an efficient air cooling operation by
suppl weogdingg teaterair peonditciedi gy systegieusiagl £ dehumidi fying coolmg
smal | -scal e district heating systens or gas or 0|I '

rse i st IR IVI sehol ds, into

eS8 (R areaht Doyelelat B4ne, S i enefitRa’ atiguration,
househol d. éEEscrlptlon of Drawi ngs] The above and '
Bheier ivifneadvantdasapfireasreing otthen efdveietbgaes ofoltihe operation by
present invention will be nore clearly understood from

%Lg%lf'ﬂig' R REt&let ﬁiddﬁged @?Sfarrb@-tscgge toiakﬁd?ililkcale dlsthnct heating
junction with the acconpanying draw ng

systems, or gas or oil boilers installed in individual households, into the
dehumidifying cooling device installed in each household.

[Description of Drawings)

The above and other objects, features and other advantages of the
preéenf invention Wiii be more cleérly understoodlfrém the following detailed
description tak’en in conjunction with the accompanying drawings, in which:

FIG. 1 is a view illustrating the configuratiqn of an air conditioning
system using a dehumidifying cooling dev_icé according to a first embodiment
of the present invention; and

FIG. 2 is a y_iew illustratir_lg the configuration of an air conditioning
system using a dehumidifying cooling device according to a second embodiment
of the present invention.

[Best Mode]

~-First Embodiment-

Now, the configuration of an air conditioning system using a



FIG 1is aviewillustrating the configuration of an
air conditioning systemusing a dehum difying cooling
device according to a first enbodi nent of the present
invention; and FIG 2 is a viewillustrating the
configuration of an air conditioning systemusing a
dehum di fyi ng cool i ng device according to a second
enbodi mrent of the present invention. [Best Mode]
-First Enbodi ment Now, the configuration of an air
conditioning systemusing a .8 dehumdifying cooling
devi ce according to a first enbodi nent of the present
invention will be described in .deta.il.with the

acconmpanyi ng drawing, In the follomnng description o
d@h'émﬂ.lgg@ﬁthod\»%ﬂe&we Acersding &g adfelgéms@%weaff ot the present

known functions and configurations incorporated herein

iwvért ib@ wiolMbet @bctRd i dem | EKE theeacsbifjaagingnatdwehg .

of the present i nvention rather unclear. Al so, the

terms he fol,l om.ng des tion are .ter

dot | nbh” Eie i O 0 ESHAP e ot ohik HESFaliouPEHgion,  detailed
obtained in accordance with the present invention.

deber igefannbf ikmosn dlunttiese anérovmf sfuoat idnbd ndetper atiedelterein will be
based on the whole content of this specification

oﬁ?%‘dsﬁhe%nh% HRY mdEe ‘-‘tﬁé‘”&%‘j’eét” ma?c%?%fja}ﬂ&ep ‘C@%érﬂ 5Rfention rather

opti on a user or per at or or

unclear. Also, thg terms used in the following description are terms defined
taking into consideration the functjons obtained in accordance with the
present invention. The definitions of these terms should be determined based
on the whole conteht of this specification because they may be changed in
accordance with.the obtion of a usef orloperator or a usuél practice.

FIG. 1 is a view illustrating the configuration of an air conditioning
system using a dehumidifying cooling device according to a first embodiment
of the present invention.

Referring to FIG. 1, the air conditioning system 100 using a
dehumidifying cooling device according to the first embodiment of the present
invention comprises a heating source 110, a heat exchanger 120, a circulation
pump 130, a heating pipeline 140, a user heat exchanger 150, and a
dehumidifying cooling device 160.

The heating source 110 is used to produce hot water of 60 to 120T.

The heating source 110 is any one selected from among a cogeneration plant, a



FIG 1is aviewillustrating the configuration of an
air conditioning systemusing a dehum difying cooling
devi ce according to a first enbodi nent of the present
invention. Referring to FIG 1, the air conditioning
system 100 using a dehum difying cooling device
according to the first enbodi nent of the present

i nvention conprises a heating source 110, a heat
exchanger 120, a circulation punp 130, a heating

pi pel i ne 140, a user heat exchanger 150, and a
dehum di fyi ng cooling device 160. The heating source
110 is used to produce hot water of 60 to 1201C. The

heati ng source 110 i s_any one | ected fromanong a L
t?%‘&éq‘?eg%’tlieén ap|mé?ﬂo’—t1gblgg,héa§rqqig $75i pRgine g and a s%all gas turbine

mcro-turbine, a small gas engine, and a small gas

duchbtlee theiceat ingt séiree hEM icag Beuhiere whilé prodwse. hotlarge-scale
wat er - produced by | arge-scale -and snall-scale - -

di ' h i faciliti , .ef bly, h [ .
R VAP i L R s

storing hot water. The heat exchanger 120 carries out
HOhkeast adyeahanegervoper(abt showr) fdrestdrong Wwat erater.oduced
fromthe heating source 110, and conveys the hot

wat er Thd Ngea¢i EfdthAddrOR2P WaPr igjzé.omilts agﬁﬁgt e chid agg;getrrgtion of the

the hot water heat™ exchanged in th eat exc

120. The heating pipeline 140 is connected to the
thr%ﬁnegtqrggqugné}omgﬁyefQﬁat1ng source 110, and conveys the hot water.

The circulation pump 130 is used to circulate the hot water heat
exchanged in the heat exchanger 120.

The heating pipeline 140 is connected.to the circulation pump 130 for-
the conveyance of hot water info a heat supply target area A §r the
withdrawaf of used water from the heat supply target area A.

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.

The dehumidifying cooling device 160 is installed to each household
within the heat supply target area A. For this, the dehﬁmidifying 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
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the conveyance of hot water into a heat supply target
area A or the wthdrawal of used water fromthe heat
supply target area A. 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. . The dehum di fying cooling
device 160 is installed to each household wthin the
heat supply target area A For this, the dehum difying
cooling device 160 is connected to a hot water pipe
151 associated with the user heat exchanger 150 and
sipphiasidfram ¢he hht séenlpdoe The fdedea tigf withglateot ihagt load and to
device 160 is adapted to renpbve noisture contained in

Bdwer DbheUBShpREatupe JTOEhé’\@E}ﬁhldlije<§Lé@P|\h§devfa @@tf&?ohﬁw‘ater in the
wat er pipe 151 for dealing wth | atent hea | oad an

to Iomeg the tenperature of the dehun1d|f|ed ai
Yira- EREISEY aRTOGHC gt afghtSuPPIving Hoolingr alfheders, the dehunidifying
produci ng and supplying cooling air. Here, the

ching dddwlicag 16€0ehirigs dewt cen 160k Cedoligs éPskattidnaiby use of a
cool i ng operation by use of a regenerative

Ieev%fi)orr t“lrevee cooorl (REC?(? glgi[%) ner at |nve tevgpo poria\{xeve cooler
&6 JER] é § SGeT t he Inf &556F21YC tHE
cool er |s d|V|ded into a dry channel and a wet
thadeségned sudpetlati dhe ofnteheorr efenbe atdoler eisaptivadddveénto a dry
cooler, if a part of the air, passing through the dry
@rﬁﬁﬁ‘é‘le'and' $ et MBI, In operation of the regenerative evaporative
cooler, 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 abeorb heat from
the remaining higher temperature air passing through the dry channel.
Thereby, the air passing through the dry channel can be cooled to a dew-point
temperature to the maximum extent without an increase of humidity.
Hefeinafter, the operation of the air conditioning system using the
dehumidifying cooling device according to the first embodiment of the present
invention will be described in detail with reference to FIG. 1.
First, 1if the heating source 110 prodﬁces hot water, the heat
exchanger 120 carries out the heat exchange of the hot water from the heating

source 110 with water circulating along the heating pipeline 140, so as to

transfer heat from the hot water into the circulating water in the heating
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into the wet channel, the air is cooled as water is
evaporated by the high- tenperature surface of the wet
channel , thereby acting to absorb heat from the
remai ni ng hi gher tenperature air passing through the
dry channel. Thereby, the air passing through the dry
channel can be cooled to a dew point tenperature to
the maxi mum extent w thout an increase of humdity.
Herei nafter, the operation of the air conditioning
system usi ng the dehum difying cooling device
according to the first enbodi nent of the present
invention will be described in detail with reference
t.o FIG. 1. First, if the heating source 110 produces
nigel gt MO -t he heat exchanger 120 carries out the
‘heat exchange of the hot water fromthe heating

sour caf k0 biad righ comilete 6 heat akémmgdl Ang thddeheadxicAshger 120 the
pi peline 140, so as to transfer heat fromthe hot

t e circulatin n the heatin .
b Binn o2 et i SEePhg BolpitEr diegt THoRtPET it 4 S overat fon of
in. the heat exchanger 12Q the resulting hot water
tihe ciirceldtaore gunm 1806 nbetl edgo pihechdéat éngl $40pdiynodddat i on
of the circulation punp 130 installed to the heating

pi pel i 0. reby., the r Qnye
t he hgg%e%g, tlhy}?)grg%cter a{rgeg&%te%g@ttg theoll;le pﬁ)?gttagéet area A by
pi pel i ne 140 The heatin 'ﬁ; 140_|s also used for

¥apeof \fihe niggadieg Popeltine t beatfingmipheldReds adappisgd for the

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

If the hot water is conveyed to the user heat exchanger 150 connected
to the héating pipeline 140, the heat exchanger 150 carries out a heat
eﬁchange operation to transfer heat from the conveyed ho£ water to water
passing through the hot water pipe 151.

The resulting hot water is supplied into the dehumidifying cooling
device 160 installed to each household within the heat supply target area A
by way of the hot water pipe 151 that is connected to the-usgr heat exchanger
150 and the dehumidifying cooling device 160. The dehumidifying cooling
device 160 operates to remove moisture contained in air by usé 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 evaporatioh of water
in the air, thereby producing and supplying cooling air.

-Second Embodiment-
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If the hot water is conveyed to the user heat

exchanger 150 connected to the heating pipeline 140,

t he heat exchanger 150 carries out a heat exchange

operation to transfer heat fromthe conveyed hot water

to water passing through the hot water pipe 151. The
resulting hot water is supplied into the dehum difying
cooling device 160 installed to each household within

the heat supply target area A by way of the hot water

pi pe 151 that is connected to the user heat exchanger

150 and the dehum di fying cooling device 160.. The
dehunidifying cooling device 160 operates to renove

noi st contalne in air by use of the hot . water

suppl i H f '8k 1998 ’rﬁb‘fa%ﬁ{lero pi Pe 451 FHAIHOAIRhgSHRkeR using a
| atent heat load and to |ower the tenperature of the

deehi id id iy frige do@lii g Wdesti €/ apedraingdo Of sedr@r embodineR€ &¥ fthe present'
thereby produ0|ng and suppl ying cooling air. - Second

' conf | gurati on of. an air

congEj r‘?ll1 Hézbsey cilvé?ﬁ ngﬁl nif* adegﬁ’elhdvrjn Bi feg;leﬁpgr’cgoé?l H@e accompanying
devi ce according to a second enbodi nent. of the

¢ra@semit  invention will be described in detail with

reference to the acconpanying drawing. In the

foll OVY'anhge?&lrllomdgorHegér1kpﬁmpr SeRd  praygnt dl(ﬁoent%n a detailed

detailed description o nown unctlons an

confjiqurations incorporated herein will be
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‘invehtion. The definitions of.these termé 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.

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.

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.

The heating source 210 is used to produce hot water of 60 to 120C.

13



omtted when it nmay nmake the subject matter of the
present invention rather unclear. Also, the terns
used in the foll ow ng description are terns defined
taking into consideration the functions obtained in
accordance with the present invention. The
definitions of these terns should be determ ned based
on the whole content of this specification because
they may be changed in accordance with the option of
a user or operator or a usual practice. FIG 2 is a
view illustrating the configuration of an air
conditioning system.using a dehum difying cooling

evi ce according to.a second enbodi nent . of .the,
ﬁ}ee%?lttmgn%%tc?o%l.o R&f &r8asngotier ppiz anp 0it Roijgy installed to each
~conditioning system 200 using a dehum difying cooling

Kteveled dacder ghicegsdrg, tthe Inaetipds®irtbed10BRY B athi€quette boiler.
present invention conprises a heating source 210, a

hot er,pj pe 220, .and dehunm di.fying cooling, ..

devi ¢ 535& Tﬁ%teﬁezglli’%gz@ou’lscemn‘ﬁglf% a%edatﬁooﬂr Jafiige of each
hot water of 60 to 1201C. 13 The heating source 210
hoyisehajds #owi lier used dor aionvdyanteerofi hett alated from etdehheat ing source
househol d. If necessary, the heating source 210 may be

0054 Qs (o] ot water pipe 220 is
?¥g§gﬁﬁggﬁ?g? gkﬁggﬁﬁﬁggﬁing of each household, and
Is used for conveyance of hot water fromthe heatin%
sour céhe 2dehugi difyingi ranbingofievised 23t isr connected to the hot water

pipe 220 énd installed to each household. The dehumidifying cdoling device
230 is adapted to remove moisture contained in air by use of hot water
supplied from the hot water pipe 220 for dealing with latent heat load and to
lower thel temperatufé of the ldeﬁumidified air via évaporation of water
contained in the air, thereby producing and supplying cooling air. Here, the
dehumidifying cooling device 230 carries out an air cooling operation by use
of a regenerative evaporative cooler (REC). The regenerative evaporative
cooler is designed such that the interior of the cooler is divided into a dry
channel .arid a wet channel. In the regenerative evaporative cooler, if a part
of the air, passing through the dry channel, is deliveréd 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 éir passing through the dry channel. Thereby, the air

passing through the dry channel can be cooled to a dew-point temperature to

14



The dehum di fying cooling device 230 is connected to
the hot water pipe 220 and installed to each
househol d. The dehum difying cooling device 230 is
adapted to renove noisture contained in air by use of
hot water supplied fromthe hot water pipe 220 for
dealing with latent heat |oad and to |ower the
tenperature of the dehum dified air via evaporation of
water contained in the air, thereby producing and
supplying cooling air. Here, the dehumdifying
cooling device 230 carries out an air cooling
operation by use of a regenerative evaporative cool er
REC) . The regenerative.evaporative, cooler is
t%‘@sﬁ‘%‘ﬁ'&‘iﬁ“ E’&tceﬂgtmé{m”tth@ i‘ﬂ‘f@@?%r"tfotf”mﬁlﬂéycool er is
divided into a dry channel and a wet channel. In the
r egendesdinwit eey aier apénagi@palfethe idiracpatitiondhgt fistem using the
air, passing through the dry channel, is delivered -

! : . the aif | d .
B B o R gl ik S Bt e o e

channel , thereby acting to absorb heat fromthe

nrepaiitninvgnt tengwdrl beedpgarabed én aletaplagsimgefdrenceghothi€. 2.

dry channel. Thereby, the air passing through the dry

channel can be cooled to a dew point tenperature to

14 the maxi num extent without an increase of humdity.
Hereipafter, the operation of the air conditioning )
systeft HRF nBFAthRE  SRMEHT 41G yPreguessoloh wakss.cethe” hot  water is
according to the second enbodi nent of the present

supyERrRti o vhel hdiewstes oipbez2oi n detail with reference

to FIG 2.

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 is
possible t_o carry out a dehumidifying cooling operation of each household by
supplying the hot water into the dehumidifying cooling device.

[Industrial Applicability]
As apparent frpm the above description, an air conditioning system

using a dehumidifying cooling device according to the present invention can

be installed to residential and business buildings, etc. In the air

15



If the heating source 210 produces hot water, the hot

water is supplied into the hot water pipe 220. The

hot water is supplied into the dehum di fying cooling

device 230 installed to each household and connected

to the hot water pipe 220. The dehum difying cooling

devi ce 230 operates to renpbve noisture contained in

air by use of the hot water supplied fromthe hot

wat er pipe 151 for dealing with |atent heat |oad and

to lower the tenperature of the dehumdified air via
evaporation of water in the air, thereby producing and
supplying cooling air. Consequently, with the use of

t he.dehum di |ng ooI|n device, |t possiple to

o i€1°8afiga Al tfy“(arlg coqudHﬁedoﬁéfr al%rs‘h $6f ' ath “small scale
househol d by supplying the hot water into the

diestoindtdi Hept ing cfael | tdeslevércea gdsndvrstaiilalboiler installed to- each
Applicability] As apparent fromthe above description

copdi tion te u a

hsPAdiat B8 ok° et Y B BBy Tl BRI By Ofhstabied to the
be installed to reS|dent|al and busi ness bui | di ngs,
kousehald such dhat o8 @atedi foorheayingy st eogm et batused to cool the
produced by | arge-scale or small scale district
feating facilities, or a gas.-or o.il boiler
installed to. each househol d, can be used in a
dehunig X cooling devi ce |nstalled to the
houseAbiNguEh, etW&tfeW&@ grhodimenty Hekhs Bgesent obiepEgn have been
be used to cool the
disclosed for illustrative purposes, those skilled in the art will appreciate

that various modifications, additions and substitutions are possible, without
departing from the scope and spirit of the invention as disclosed in the

accompanying claims.
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room Al though the preferred enbodi nents of the
present invention have been disclosed for
illustrative purposes, those skilled in the art wll
appreciate that various nodifications, additions and
substitutions are possible, without departing from
the scope and spirit of the invention as disclosed in
the acconpanying clains. 16 [CLAIM5] (Caim1l] An
air conditioning systemusing a dehum di fying cooling
device -conprising: a heating source for producing hot
wat er having a predeterm ned tenperature; a heat
exchanger for transferring heat fromthe hot water

d by the heating source to circulating water;
a circulation punp for circulating the resulting hot
wat er heat exchanged in the heat exchanger by a
--dﬁé@@té}n1ned pressure; a heating pipeline connected
to the circulation punp for. conveying the hot water

g?o% {Aﬁ:talﬁggteh(gﬁq@lfigﬁi as?lgge?l g;sexﬂﬁtgdr(ﬁm%ikﬁ%g WBhPing device
comprising:

a heating source for producing hot water having a predetermined
temperature; |

a heat exchanger for transferring heat from the hot water produced by
the heating source to circulating water;

a circulation pump for circulating the resulting hot water heat
éxchanged in fhe heaf exchanger by a predeterﬁined pressure;

a heating pipeline connected to the circulation pump for conveying the
hot water to a heat supply target area or withdrawing used water from the
heat supply target area;

a user heat exchanger comnected to the heating pipeline for conveying
the hot water in the heating pipeline to the heat supply target area; and

a dehumidifying cooliné device connectéd to a hot water pipe, which is
associated with the user heat exchanger and mounted in each-ﬁousehold 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

17



a user heat exchanger connected to the heating

pi peline for conveying the hot water in the heating
pi peline to the heat supply target area; and a
dehum di fyi ng cooling device connected to a hot water
pi pe, which is associated wth the user heat
exchanger and nmounted in each household within the
heat supply target area, so as to be installed to the
househol d, the dehum difying cooling device serving
to renove noi sture contained in air by use of the hot
wat er supplied fromthe hot water pipe for dealing
with latent -17 heat |oad and to | ower the
tenperature_of the dehumdified air via  evaporatij

heptwdead @Bht 4Pnd@vei the bemPeratifer 8by th? odadim \Ggd air via

supplying cooling air. [Caim2] The system accordi ng
dvapsiadion bf whesreconthhgedndat theg aspuriterdby aMAduong and supplying
sel ected from anong a cogeneration plant,- a heating e
gﬁgler .a mcro-turbine, a small gas engine, and a
the 635 turbine. [Caim3] The system according to

claim1, wherein the hot water produced by the.
He&2imgl souce has a tenperature of 60 to 120C. [Cl ai m
4] An air condi'tioning systemusing a dehumnidifying
cool i g devich€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 é small gas turbine.
[Claim 3}

The system according to claim 1, wherein the hot water produced by the.
heating souce hés a temperature of 60 to 120C.
[Claim 4]

An air conditioning system using a dehumidifying cooling device
comprising:

a heating source installed to each household for producing hot water
having a predetermined temperature;

a hot water pipe for conveyance of the hot water produced by the
heating source or withdrawal of used water; and

a dehumidifying cooling device connected to the hot water pipe to

thereby installed to each household, the dehumidifying cooling device serving

to remove moisture contained in air by use of the hot water supplied from the
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conprising: a heating source installed to each
househol d for producing hot water having a
predeterm ned tenperature; a hot water pipe for
conveyance of the hot water produced by the heating
source or withdrawal of used water; and a
dehum di fyi ng cooling device connected to the hot
water pipe to thereby installed to each househol d,

t he dehum di fyi ng cooling device serving to renove
noi sture contained in air by use of the hot water
supplied fromthe -18 hot water pipe for dealing with
| atent heat |oad and to | ower the tenperature of the
dehun1d|f1ed air._via evaporation -of wat

htoHetErnetpe- f9r, depldngwit ltaﬁér%te%atprl%%ﬂuéﬂqnéoamer the temperature
supplying cooling air. [Claimb5] The system accordi ng

e ﬂieald”éhémd\i\/ﬂ&rdelaﬂrtWah@ﬁpbf&lﬁ@%ﬁewét%rawn@nﬁed in the air,
sel ected fromanong a gas boiler and an oil boi

h5¥amb %dThe E%iten1accord|n ta claim4, mhereln t he
PEYMUSH R YiRe CO¥dBEiAG- source has a
tenperature of 60 to 120 C 19
[Claim 5]
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 120TC.
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