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Description
[Technical Field]

[0001] The present invention relates to a dehumidify-
ing cooling device for district heating, and more particu-
larly, to a dehumidifying cooling device for district heating
which can carry out an air cooling operation by use of
hot water supplied by large-scale or small-scale district
heating systems and gas or oil boilers installed in indi-
vidual households.

[Background Art]

[0002] 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 ener-
gy 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 re-
duction in the discharge of greenhouse gas for the sake
of preventing global warming, it will be expected that an
international pressure about the use limit of fossil energy,
the criterion of energy efficiency, etc. will be strength-
ened.

[0003] 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 con-
sumption 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 particu-
larly has a rapid increase. Estimating on the basis of a
variation in the monthly energy consumption of residen-
tial buildings and sample survey results about non-resi-
dential buildings as the subject of energy controlment, it
is analyzed that 50% of the energy consumption of res-
idential buildings and 47% of the energy consumption of
business buildings are used for air conditioning. In con-
clusion, of the energy consumption of buildings, energy
required for air conditioning occupies 13% of the national
total energy consumption of Korea.

[0004] Accordingly, to guarantee the efficient use of
energy and the continuous development of energy indus-
try while observing related international agreements, it
is necessary to improve the use efficiency of energy for
air conditioning in domestic and business fields. From
this viewpoint, there is put in force a so-called collective-
energy industry in which thermal energy and electricity,
generated from energy generation facilities concentrated
on a specific place for improving the use efficiency of
energy in domestic and business fields, are supplied col-
lectively to a plurality of users in residential and business
areas. It is reported that the collective-energy industry
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utilizes waste heat occurred during power generation as
aheating source for space heating and hot water heating,
thereby achieving not only a reduction of energy by ap-
proximately 20 to 30% by virtue of an improved use effi-
ciency of energy, but also an improvement of air envi-
ronment by approximately 30 to 40% by virtue of a re-
duction usage of fuel and intensive environmental man-
agements. The collective-energy industry is evaluated
as an effective industry capable of dealing with related
international environmental restrictions including a cli-
matic change convention, etc. In the affirmative evalua-
tion’s debt, in 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 com-
bined heat and power generation. Korea has a plan to
expand the propagation range of district heating to 2 mil-
lion families by 2010.

[0005] 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 in-
creased electricity load for air cooling and substantially
no heat load. As a result, the operation rate of distinct
heating in summer decreases to less than 10%, and this
causes a deterioration in the economical efficiency of co-
generation. Actually, no generation results reported be-
tween June and September in 2003.

[0006] To improve the operation rate of collective-en-
ergy generation facilities for sufficiently utilizing the ef-
fects of the industry, excavating the demand of heat in
summeris necessary, and in particular, developmentand
propagation of a technology for supplying cooling energy
using distinct heating facilities is necessary.

[0007] In one example of the above described cooling
energy supply technology, an absorption chiller is in-
stalled 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.
[0008] 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 there-
of.

[0009] WO 99/36733 A1 discloses a desiccant-assist-
ed air conditioning systems having a process air path for
dehumidifying air by passing the air through a desiccant,
and a regeneration air path for desorbing moisture from
the desiccant by passing heated air through the desic-
cant, process air and regeneration air alternatingly pass-
ing through the desiccant. The system further comprises
adesiccant wheel; two sensible heat exchangers; a heat-
er; and a humidifier. Process air is dehumidified in the
desiccant wheel, is cooled in a first heat exchanger by
exchanging heat with the regeneration air, and in the hu-
midifier. Outside air serving as regeneration air is heated
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in the first sensible heat exchanger by transferring heat
from the dehumidified process air, and by the heater, and
then passed through the desiccant wheel to desorb the
moisture from the desiccant member. Here, heat of the
post-regeneration regeneration air is recovered by heat
exchange with unheated regeneration air in the second
sensible heat exchanger.

[0010] According to another embodiment the first heat
exchanger and the humidifier are replaced by a heat ex-
changer, which is arranged only in the process air path.

[Disclosure]
[Technical Problem]

[0011] However, despite of various researches and de-
velopments for improving the performance thereof, the
absorption chiller has a limit in the improvement of per-
formance 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 wa-
ter having a temperature of 80°C or less, and suffers from
a little difference between the temperature of supplied
water and the temperature of water to be returned.
[0012] When the absorption chiller is installed to an
apartment, etc. occupying the most part of district heat-
ing, so as to carry out a central cooling operation, there
is a problem in that cold water pipes have to be addition-
ally installed regardless of hot water supply pipes.
[0013] 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 dehumidifying cool-
ing device for district heating which can carry out an air
cooling operation by use of hot water supplied by large-
scale or small-scale district heating systems and gas or
oil boilers installed in individual households, thereby
achieving a reduced device size via the implementation
of the cooling operation under the atmospheric pressure
state and reducing manufacturing costs by virtue of a
simplified system configuration.

[Technical Solution]

[0014] In accordance with an aspect of the present in-
vention, the above and other objects can be accom-
plished by the provision of a dehumidifying cooling device
for district heating comprising: a case having a first par-
tition to divide the interior of the case into a wet channel
and a dry channel and a second patrtition to divided the
wet channel into a first wet channel and a second wet
channel, the first wet channel being provided at one end
thereof with an outside air suction hole for introducing
outside air into the first wet channel, the second wet chan-
nel being provided at one end thereof with an exhaust
hole for discharging the outside air, the second partition
being perforated with a flow hole for transferring the out-
side air from the first wet channel into the second wet
channel, the dry channel being provided, at one end
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thereof, with a circulated air suction hole for introducing
circulated air from a conditioning space into the dry chan-
nel and, at the other end thereof, with an air supply hole
for supplying cooling air into the conditioning space; a
sensible heat exchanger configured to rotate about the
second partition and serving to heat exchange the out-
side air, introduced into the first wet channel through the
outside air suction hole, with the outside air to be dis-
charged from the second wet channel; a heating coil in-
stalled in the second wet channel at a position between
a rear end of the sensible heat exchanger and the flow
hole and serving to raise the temperature of the outside
air passing through the second wet channel by use of
heat of hot water introduced into the heating coil; a de-
humidifying wheel configured to rotate about the first par-
tition at a position between a rear end of the heating coil
and the flow hole and serving to adsorb and remove mois-
ture contained in the circulated air within the dry channel,
the dehumidifying wheel being regenerated by evaporat-
ing the adsorbed moisture to thereby supply the evapo-
rated moisture into the high-temperature outside air in
the first wet channel; and a regenerative-evaporative
cooler installed in the dry channel at a position between
the circulated air supply hole and the dehumidifying
wheel 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, the cooled circulated air be-
ing delivered to the air supply hole of the case.

[0015] Preferably, the device further comprises a di-
rect-evaporative cooler installed in the dry channel at a
position in front of the regenerative-evaporative cooler,
the direct-evaporative cooler serving to carry out a sec-
ondary cooling operation of the circulated air discharged
from the regenerative-evaporative cooler.

[0016] Preferably, the device further comprises a first
filterinstalled inthe first wet channel at a position between
the outside air suction hole and the sensible heat ex-
changer and serving to remove impurities contained in
the outside air.

[0017] Preferably, the device further comprises an ex-
haust blower installed in the second wet channel at a
position between the sensible heat exchanger and the
flow hole and serving to forcibly discharge the outside air
from the second wet channel through the exhaust hole.
[0018] Preferably, the device further comprises: a sec-
ond filter installed between the circulated air suction hole
and the dehumidifying wheel and serving to remove im-
purities contained in the circulated air; and an air supply
blower installed between the dehumidifying wheel and
the regenerative-evaporative cooler and serving to forci-
bly discharge the cooled circulated air from the dry chan-
nel through the air supply hole, wherein the second filter
and the air supply blower are installed in the dry channel.
[0019] Preferably, the case further has a cooler ex-
haust hole provided at the dry channel for discharging
high-temperature air generated while the regenerative-
evaporative cooler carries out a secondary cooling op-
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eration.

[0020] Preferably, the amount of the high-temperature
air to be discharged through the cooler exhaust hole is
30% of the total circulated air.

[0021] Preferably, the hot water to be introduced 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.

[0022] Preferably, the circulated air suctioned through
the circulated air suction hole is mixed with the outside
air by a predetermined mixing ratio of 7 : 3.

[Advantageous Effects]

[0023] According to a dehumidifying cooling device for
district heating of the present invention having the above
described configuration, it is possible to carry out an air
cooling operation by use of hot water supplied by large-
scale or small-scale district heating systems and gas or
oil boilers installed in individual households. Accordingly,
the present invention has the effect of achieving a re-
duced device size via the implementation of the cooling
operation under the atmospheric pressure state, and re-
ducing manufacturing costs by virtue of a simplified sys-
tem configuration.

[Description of Drawings]

[0024] Theabove and otherobjects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a view illustrating the configuration of a de-
humidifying cooling device for district heating ac-
cording to the present invention;

FIG. 2 is a view illustrating the flow of air in the de-
humidifying cooling device for district heating ac-
cording to the present invention; and

FIG. 3 is a graph illustrating the temperature distri-
bution of humid air used in the dehumidifying cooling
device for district heating according to the present
invention.

[Best Mode]

[0025] Now, the configuration of a dehumidifying cool-
ing device for district heating according to the present
invention will be described in detail with reference to the
accompanying drawings.

[0026] In the following description of the presentinven-
tion, a detailed description of known functions and con-
figurations 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 de-
scription are terms defined taking into consideration the
functions obtained in accordance with the present inven-
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tion. 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.

[0027] FIG. 1is a view illustrating the configuration of
adehumidifying cooling device for district heating accord-
ing to the present invention.

[0028] Referring to FIG. 1, the dehumidifying cooling
device 100 according to the present invention comprises
a case 110, a first filter 120, a sensible heat exchanger
130, a heating coil 140, a dehumidifying wheel 150, an
exhaust blower 160, a second filter 170, an air supply
blower 180, a regenerative-evaporative cooler 190, and
a direct-evaporative cooler 200.

[0029] The case 110is made of a metallic material and
has a rectangular box shape. The case 110 is installed
with a first partition 113 to divide the interior of the case
110 into a wet channel 112 and a dry channel 111. The
case 110 is further installed with a second partition 114
to divide the wet channel 112 into a first wet channel
112-1 and a second wet channel 112-2. The case 110
has an outside air suction hole 115 provided at one end
of the first wet channel 112-1 for introducing outside air
into the first wet channel 112-1 and an exhaust hole 116
provided at one end of the second wet channel 112-2 for
discharging the outside air. The second partition 114 is
perforated with a flow hole 114-1 for transferring the out-
side air from the first wet channel 112-1 into the second
wet channel 112-2. The case 110 also has a circulated
air suction hole 117 provided at one end of the dry chan-
nel 111 for introducing circulated air from a conditioning
space CSinto the dry channel 111 and an air supply hole
118 provided at the other end of the dry channel 111 for
supplying cooling air into the conditioning space CS. The
dry channel 111 of the case 110 is further provided with
a cooler exhaust hole 119 for discharging high-temper-
ature air generated while the regenerative-evaporative
cooler 190 carries out a secondary cooling operation that
will be described hereinafter. The circulated air, intro-
duced into the case 110 through the circulated air suction
hole 117, is mixed with the outside air at a ratio of 7 : 3,
to keep the interior of the case 110 in the atmospheric
pressure state.

[0030] Thefirstfilter 120is located in the first wet chan-
nel 112-1 of the case 110 at a position between the out-
side air suction hole 115 and the sensible heat exchanger
130. The first filter 120 is used to remove impurities con-
tained in the suctioned outside air. Preferably, the first
filter 120 is an antibacterial filter, and is easily separable
from the case 110.

[0031] The sensible heatexchanger 130 has a rotating
shaft 131 installed in the same direction as the second
partition 114 and takes the form of a disc to rotate about
the rotating shaft 131 inside the first and second wet
channels 112-1 and 112-2 of the case 110. The sensible
heat exchanger 130 is used to heat exchange the outside
air introduced into the first wet channel 112-1 through
the outside air suction hole 115 with the outside air to be
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discharged from the second whet channel 112-2 through
the exhaust hole 116. The sensible heat exchanger 130
takes the form of a honeycomb-patterned disc fabricated
by processing a thin plate, such as an aluminum plate,
etc. suitable for heat exchange. There are provided an
additional motor and belt (not shown) for rotation of the
sensible heat exchanger 130.

[0032] The heating coil 140 is located in the first wet
channel 112-1 of the case 110 at a position between a
rear end of the sensible heat exchanger 130 and the flow
hole 114-1. The heating coil 140 is used to raise the tem-
perature of the outside pair passing through the first wet
channel 112-1 by use of heat of hot water introduced
thereinto. The hot water introduced into the heating coil
140 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, and has a temperature within a range of 60
to 120°C.

[0033] The dehumidifying wheel 150 has a rotating
shaft 151 installed in the same direction as the first par-
tition 113, and takes the form of a disc to rotate about
the rotating shaft 151 inside the first wet channel 112-1
and the dry channel 111 of the case 110. The dehumid-
ifying wheel 150 is located behind the heating coil 140
and serves to adsorb and remove moisture contained in
the circulated air within the dry channel 111. The dehu-
midifying wheel 150 is regenerated by evaporating the
adsorbed moisture to thereby supply the moisture into
the high-temperature outside air within the first wet chan-
nel 112-1. The dehumidifying wheel 150 takes the form
of a honeycomb-patterned disc containing an adsorbent,
such as silica gel, zeolite, or the like, for adsorbing the
moisture contained in the circulated airin a dry adsorption
manner. There are provided an additional motor and belt
(not shown) for rotation of the dehumidifying wheel 150.
[0034] The exhaust blower 160 is installed in the sec-
ond wet channel 112-2 of the case 110 at a position be-
tween the sensible heat exchanger 130 and the flow hole
114-1, and used to forcibly discharge the outside air from
the second wet channel 112-2 through the exhaust hole
116.

[0035] The secondfilter 170isinstalled inthe dry chan-
nel 111 of the case 110 at a position between the circu-
lated air suction hole 117 and the dehumidifying wheel
150 and used to remove impurities and bad smell con-
tained in the circulated air. Preferably, the second filter
170 is an antibacterial filter, and is easily separable from
the case 110.

[0036] The air supply blower 180 is installed in the dry
channel 111 of the case 110 at a position between the
dehumidifying wheel 150 and the sensible heat exchang-
er 130 and used to forcibly discharge the circulated air
fromthe dry channel 111 through the circulated air supply
hole 118.

[0037] The regenerative-evaporative cooler 190 is in-
stalled in the dry channel 111 at a position between the
circulated air supply hole 118 and the dehumidifying
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wheel 150. If the circulated air introduced into the dry
channel 111 is dehumidified by the dehumidifying wheel
150 so as to be changed to high-temperature dry air and
subsequently, heat exchanged and cooled, the regener-
ative-evaporative cooler 190 further cools the circulated
air. The cooled circulated air is delivered to the air supply
hole 118 of the case 110, whereas the high-temperature
air generated during cooling is delivered to the cooler
exhaust hole 119. Here, the amount of the high-temper-
ature air to be discharged through the cooler exhaust
hole 119 is 30% of the total circulated air. The interior of
the regenerative-evaporative cooler 190 is divided into a
dry channel and a wet channel. If a part of the air, passing
through the dry channel, is delivered into the wet channel,
the air is cooled as water is evaporated by the high-tem-
perature surface of the wet channel, thereby acting to
absorb 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. The configuration of the regenerative-evap-
orative cooler is disclosed in Korea Patent Registration
No. 0409265 and thus, a detailed description thereof will
be omitted herein.

[0038] The direct-evaporative cooler 200 is installed in
the dry channel 111 of the case 110 at a position in front
of the regenerative-evaporative cooler 190. The direct-
evaporative cooler 200 serves to carry out a secondary
cooling operation of the circulated air from the regener-
ative-evaporative cooler 190, so as to supply the resulting
air into the conditioning space CS through the air supply
hole 118 of the case 110.

[0039] Hereinafter, the operation and effects of the de-
humidifying cooling device for district heating according
to the present invention will be described in detail with
reference to FIGS. 1 to 3.

[0040] FIG. 2 is a view illustrating the flow of air in the
dehumidifying cooling device for district heating accord-
ing to the present invention, and FIG. 3 is a graph illus-
trating the temperature distribution of humid air used in
the dehumidifying cooling device.

[0041] Explaining first a dehumidifying cooling opera-
tion carried out in the dry channel 111, circulated air from
the conditioning space CS, which is mixed with high-tem-
perature and high-humidity outside air, is introduced into
case 110 through the circulated air suction hole 117 un-
der the operation of the air supply blower 180. After pass-
ing through the second filter 170, the introduced circulat-
ed air sequentially passes through the dehumidifying
wheel 150 such that the moisture contained in the circu-
lated air is removed by the adsorbent.

[0042] The dehumidified circulated air is heated by ad-
sorptive heat generated from the surface of the dehumid-
ifying wheel 150. The resulting high-temperature and
low-humidity circulated air passes through the regener-
ative-evaporative cooler 190.

[0043] If the circulated air is introduced into the regen-
erative-evaporative cooler 190, 70% of the circulated air
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is cooled while passing through the regenerative-evap-
orative cooler 190, and 30% of the circulated air is dis-
charged to the outside through the cooler exhaust hole
119.

[0044] The circulated air, having passed through the
regenerative-evaporative cooler 190, is secondarily
cooled while passing through the direct-evaporative cool-
er 200, thereby being supplied into the conditioning
space CS through the air supply hole 118 of the case 110.
[0045] Next, explaining a heat-exchange operation
carried out in the wet channel, high-temperature and
high-humidity outside air is introduced into the first wet
channel 112-1 through the outside air suction hole 115
and passes through the first filter 120 under the operation
of the exhaust blower 160. Then, the filtered outside air
is heat exchanged with the high-temperature and high-
humidity outside air in the second wet channel 112-2
while passing through the sensible heat exchanger 130.
Thereby, the outside air with the raised temperature
passes through the heating coil 140.

[0046] While passing through the heating coil 140, the
temperature of the outside air is further raised by hot
water supplied into the heating coil 140. Thereby, the
outside air to be delivered into the dehumidifying wheel
150 has a significantly raised temperature.

[0047] Then, while passing through the dehumidifying
wheel 150 rotating in a state of adsorbing moisture there-
in, the outside air forcibly evaporates moisture thereof.
Thereafter, the dehumidified outside air is moved into the
second wet channel 112-2 through the flow hole 114-1.
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.

[0048] The high-temperature and high-humidity out-
side air, moved into the second wet channel 112-2, is
heat exchanged with the outside air in the first wet chan-
nel 112-2 while passing through the sensible heat ex-
changer 130, and discharged to the outside through the
exhaust hole 116.

[0049] Referringto 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 @ is mixed with outside air @, to pro-
duce mixed air @ having a raised temperature and ab-
solute humidity. While passing through the dehumidifying
wheel, the mixed air @ is changed to higher-temperature
and lower absolute-humidity air ®.

[0050] Then, the air ® is heat exchanged to produce
air @ having a rapid drop only in temperature. In se-
quence, while passing through the regenerative-evapo-
rative cooler, the temperature of the air ® is changed
into air having a slightly lowered temperature and slightly
raised absolute humidity.

[0051] Meanwhile, when the introduced outside air @
passes through the first filter, the filtered air ® has the
same temperature and absolute humidity as those of the
air @. The air ® is heat exchanged with the outside air
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@ in the first wet channel while passing through the sen-
sible heat exchanger. The resulting heat exchanged air
® is slightly raised in temperature, but keeps the same
absolute humidity as that of the air ®. Then, the air ®
is raised only in temperature while passing through the
heating coil, resulting in high-temperature air @.

[0052] The air @ is dropped in temperature, but raised
in absolute humidity in the course of passing through the
dehumidifying wheel, thereby being changed to low-tem-
perature and high-humidity air @. Then, while passing
through the sensible heat exchanger in the second wet
channel, the air @ is heat exchanged with the outside air
in the first wet channel such that the heat exchanged
air @, which is slightly dropped in temperature but keeps
the same absolute humidity as the air @, is discharged
through the exhaust hole.

[0053] In conclusion, in the dehumidifying cooling de-
vice for district heating according to the presentinvention,
air to be supplied into a conditioning indoor space is sub-
jected 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-tempera-
ture heating source of 60°C. Further, differently from con-
ventional 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.

[Industrial Applicability]

[0054] As apparent from the above description, a de-
humidifying and cooling device according to the present
invention can be installed to residential and business
buildings, etc. using hot water delivered by district heat-
ing facilities, so as to utilize the hot water as a source for
cooling a room.

[0055] Although the preferred embodiments of the
presentinvention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope of the invention as dis-
closed in the accompanying claims.

Claims

1. Adehumidifying cooling device (100) for district heat-
ing comprising:

a case (110) having a first partition (113) to di-
vide the interior of the case (110) intoawet chan-
nel (112) and a dry channel (111) and a second
partition (114) to divide the wet channel (112)
into a firstwet channel (112-1) and a second wet
channel (112-2), the first wet channel (112-1)
being provided at one end thereof with an out-
side air suction hole (115) forintroducing outside
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air into the first wet channel (112-1), the second
wet channel (112-2) being provided at one end
thereof with an exhaust hole (116) for discharg-
ing the outside air, the second partition (114)
being perforated with a flow hole (114-1) for
transferring the outside air from the first wet
channel (112-1) into the second wet channel
(112-2), the dry channel (111) being provided,
at one end thereof, with a circulated air suction
hole (117) for introducing circulated air from a
conditioning space into the dry channel (111)
and, at the other end thereof, with an air supply
hole (118) for supplying cooling air into the con-
ditioning space,

a sensible heat exchanger (130) configured to
rotate about the second partition (114) and serv-
ing to heat exchange the outside air, introduced
into the firstwet channel (112-1) through the out-
side air suction hole (115), with the outside air
to be discharged from the second wet channel
(112-2);

a heating coil (140) installed in the first wet chan-
nel (112-1) at a position between a rear end of
the sensible heat exchanger (130) and the flow
hole (114-1) and serving to raise the tempera-
ture of the outside air passing through the first
wet channel (112-1) by use of heat of hot water
introduced into the heating coil (140);
adehumidifying wheel (150) configured to rotate
about the first partition (113) at a position be-
tween a rear end of the heating coil (140) and
the flow hole (114-1) and serving to adsorb and
remove moisture contained in the circulated air
within the dry channel (111), the dehumidifying
wheel (150) being regenerated by evaporating
the adsorbed moisture to thereby supply the
evaporated moisture into the high-temperature
outside air in the first wet channel (112-1); and
a regenerative-evaporative cooler (190) in-
stalled in the dry channel (111) at a position be-
tween the circulated air supply hole (118) and
the dehumidifying wheel (150) the interior of
which being divided into a dry channel and a wet
channel and serving to cool the circulated air in
the dry channel (111), which was dehumidified
into high-temperature dry air by the dehumidify-
ing wheel (150) and subsequently, heat ex-
changed and cooled, the cooled circulated air
being delivered to the air supply hole (118) of
the case (110),

the case (110) having a cooler exhaust hole
(119) provided at the dry channel (111) for dis-
charging high-temperature air generated while
the regenerative-evaporative cooler (190) car-
ried out a secondary cooling operation, wherein
the amount of the high-temperature air to be dis-
charged through the cooler exhaust hole (119)
is 30% of the total circulated air,
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afirstfilter (120) installed in the first wet channel
(112-1) ata position between the outside air suc-
tion hole (115) and the sensible heat exchanger
(130) and serving to remove impurities con-
tained in the outside air,

a second filter (170) installed between the cir-
culated air suction hole (117) and the dehumid-
ifying wheel (150) and serving to remove impu-
rities contained in the circulated air, and

an air supply blower (180) installed between the
dehumidifying wheel (150) and the regenera-
tive-evaporative cooler (190) and serving to for-
cibly discharge the cooled circulated air from the
dry channel (111) through the air supply hole
(118), wherein the second filter (170) and the air
supply blower (180) are installed in the dry chan-
nel (111).

The device according to claim 1, further comprising:
a direct-evaporative cooler (200) installed in the dry
channel (111) at a position in front of the regenera-
tive-evaporative cooler (190), the direct-evaporative
cooler (200) serving to carry out a secondary cooling
operation of the circulated air discharged from the
regenerative-evaporative cooler (190),

The device according to claim 1, further comprising:

an exhaust blower (160) installed in the second
wet channel (112-1) at a position between the
sensible heat exchanger (130) and the flow hole
(114-1) and serving to forcibly discharge the out-
side air from the second wet channel (112-2)
through the exhaust hole (116).

The device according to claim 1, wherein the hot
water to be introduced into the heating coil (140) is
delivered from any one selected from among a co-
generation plant, a heating boiler, a micro-turbine, a
small gas engine, a small gas turbine, a gas boiler,
and an oil boiler.

The device according to claim 1, wherein the circu-
lated air suctioned through the circulated air suction
hole (117) is mixed with the outside air by a prede-
termined mixing ratio.

The device according to claim 1, wherein the prede-
termined mixing ratio of the circulated air to the out-
side airis 7 : 3.

Patentanspriiche

Entfeuchtungskihlvorrichtung (100) zur Fernhei-
zung, die Folgendes umfasst:

ein Gehause (110), das eine erste Unterteilung
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(113), um den Innenraum des Gehauses (110)
in einen Nasskanal (112) und einen Trockenka-
nal (111) zu unterteilen, und eine zweite Unter-
teilung (114), um den Nasskanal (112) in einen
ersten Nasskanal (112-1) und einen zweiten
Nasskanal (112-2) zu unterteilen, aufweist, wo-
bei der erste Nasskanal (112-1) an einem Ende
davon zum Einbringen von AuRenluftin den ers-
ten Nasskanal (112-1) mit einem AuBenluftan-
saugloch (115) versehen ist, der zweite Nass-
kanal (112-2) an einem Ende davon zum Aus-
lassen der AuRenluft mit einem Auslassloch
(116) versehenist, die zweite Unterteilung (114)
zum Ubertragen der AuRenluft vom ersten
Nasskanal (112-1) in den zweiten Nasskanal
(112-2) mit einem Stromungsloch (114-1) per-
foriert ist, wobei der Trockenkanal (111) an ei-
nem Ende davon zum Einbringen der zirkulier-
ten Luft aus einem Bearbeitungsraum in den
Trockenkanal (111) miteinem Ansaugloch (117)
fur die zirkulierte Luft und am anderen Ende da-
von zum Zufiihren von Kuhlluft in den Bearbei-
tungsraum mit einem Luftzufiihrloch (118) ver-
sehen ist,

eine Austauscheinrichtung (130) fur fuhlbare
Warme, die konfiguriert ist, sich um die zweite
Unterteilung (114) zu drehen, und dazu dient,
den Warmeaustausch zwischen der AuRenluft,
die durch das AuRenluftansaugloch (115) in den
ersten Nasskanal (112-1) eingebracht wird, und
der AuRenluft, die aus dem zweiten Nasskanal
(112-2) auszulassen ist, durchzuflhren;

eine Heizspule (140), die an einer Position zwi-
schen einem riickseitigen Ende der Austausch-
einrichtung (130) fir fihlbare Warme und dem
Strémungsloch (114-1) im ersten Nasskanal
(112-1) eingebaut ist und dazu dient, unter Ver-
wendung der Warme von heiRem Wasser, das
in die Heizspule (140) eingebracht wird, die
Temperatur der AuBenluft, die durch den ersten
Nasskanal (112-1) strémt, zu erhéhen;

ein Entfeuchtungsrad (150), das konfiguriert ist,
sich an einer Position zwischen einem ricksei-
tigen Ende der Heizspule (140) und dem Str6-
mungsloch (114-1) um die erste Unterteilung
(113) zu drehen, und dazu dient, die Feuchtig-
keit, die in der zirkulierten Luft im Trockenkanal
(111) enthalten ist, zu adsorbieren und zu ent-
fernen, wobei das Entfeuchtungsrad (150)
durch Verdampfen der adsorbierten Feuchtig-
keit wiederaufbereitet wird, um dadurch die ver-
dampfte Feuchtigkeit der Hochtemperaturau-
Renluft im ersten Nasskanal (112-1) zuzufiih-
ren; und

einen Wiederaufbereitungsverdampfungskuih-
ler (190), der an einer Position zwischen dem
Zufuhrloch (118) fiir die zirkulierte Luft und dem
Entfeuchtungsrad (150) im Trockenkanal (111)
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eingebaut ist, wobei sein Innenraum in einen
Trockenkanal und einen Nasskanal unterteilt ist
und er dazu dient, die zirkulierte Luft im Tro-
ckenkanal (111) zu kihlen, die durch das Ent-
feuchtungsrad (150) zu einer trockenen Hoch-
temperaturluft entfeuchtet und anschliefend ei-
nem Warmeaustausch unterzogen und gekuhlt
wurde, wobei die gekuhlte, zirkulierte Luft dem
Luftzufthrloch (118) des Gehauses (110) zuge-
fuhrt wird,

wobei das Gehduse (110) ein Kihlerauslass-
loch (119) aufweist, das zum Auslassen der
Hochtemperaturluft, die erzeugt wird, wahrend
der Wiederaufbereitungsverdampfungskihler
(190) einen sekundaren Kihlvorgang ausfihrt,
am Trockenkanal (111) vorgesehen ist, wobei
die Menge der durch das Kiihlerauslassloch
(119) auszulassenden Hochtemperaturluft 30 %
der gesamten zirkulierten Luft betragt,

einen ersten Filter (120), der an einer Position
zwischen dem AuRenluftansaugloch (115) und
der Austauscheinrichtung (130) fir flhlbare
Warme im ersten Nasskanal (112-1) eingebaut
ist und dazu dient, in der AuRenluft enthaltene
Verunreinigungen zu entfernen,

einen zweiten Filter (170), der zwischen dem
Ansaugloch (117) fur die zirkulierte Luft und dem
Entfeuchtungsrad (150) eingebaut ist und dazu
dient, in der zirkulierten Luft enthaltene Verun-
reinigungen zu entfernen, und

ein Luftzufiihrgeblase (180), das zwischen dem
Entfeuchtungsrad (150) und dem Wiederaufbe-
reitungsverdampfungskuhler (190) eingebaut
ist und dazu dient, die gekuihlte, zirkulierte Luft
aus dem Trockenkanal (111) durch das Luftzu-
fihrloch (118) zwingend auszulassen, wobei
der zweite Filter (170) und das Luftzufiihrgebla-
se (180) im Trockenkanal (111) eingebaut sind.

Vorrichtung nach Anspruch 1, die ferner umfasst:
einen Direktverdampfungskuhler (200), der an einer
Position vor dem Wiederaufbereitungsverdamp-
fungskuhler (190) im Trockenkanal (111) eingebaut
ist, wobei der Direktverdampfungskiihler (200) dazu
dient, einen sekundaren Kiihlvorgang der zirkulier-
ten Luft, die aus dem Wiederaufbereitungsverdamp-
fungskuhler (190) ausgelassen wird, auszufiihren.

Vorrichtung nach Anspruch 1, die ferner Folgendes
umfasst:

ein Auslassgeblase (160), das an einer Position
zwischen der Austauscheinrichtung (130) fir
fihlbare Wé&rme und dem Strémungsloch
(114-1)imzweiten Nasskanal (112-1) eingebaut
ist und dazu dient, die AuRenluft aus dem zwei-
ten Nasskanal (112-2) durch das Auslassloch
(116) zwingend auszulassen.
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Vorrichtung nach Anspruch 1, wobei das in die Heiz-
spule (140) einzubringende, heifle Wasser von einer
beliebigen Einrichtung geliefert wird, die aus einem
Kraft-Warmekopplungs-Kraftwerk, einem Heizkes-
sel, einer Mikroturbine, einer kleinen Gaskraftma-
schine, einer kleinen Gasturbine, einem Gaskessel
und einem Olkessel ausgewahlt ist.

Vorrichtung nach Anspruch 1, wobei die zirkulierte
Luft, die durch das Ansaugloch (117) fur die zirku-
lierte Luft angesaugt wird, in einem vorgegebenen
Mischverhaltnis mit der AuRenluft gemischt ist.

Vorrichtung nach Anspruch 1, wobei das vorgege-
bene Mischverhéltnis der zirkulierten Luft zur Au-
Renluft 7 : 3 betragt.

Revendications

Systeme de déshumidification par refroidissement
(100) pour chauffage urbain, comprenant :

un carter (110) ayant une premiére cloison (113)
pour diviser l'intérieur du carter (110) en un ca-
nal humide (112) et un canal sec (111) et une
seconde cloison (114) pour diviser le canal hu-
mide (112) en un premier canal humide (112-1)
et un second canal humide (112-2), le premier
canal humide (112-1) étant doté, a 'une de ses
extrémités, d’un trou d’aspiration d’air extérieur
(115) pour introduire de l'air extérieur dans le
premier canal humide (112-1), le second canal
humide (112-2) étant doté a I'une de ses extré-
mités d’un trou d’échappement (116) pour dé-
charger I'air extérieur, la seconde cloison (114)
étant perforée avec un trou d’écoulement
(114-1) pour transférer 'air extérieur depuis le
premier canal humide (112-1) jusque dans le
second canal humide (112-2), le canal sec (111)
étant doté, a 'une de ses extrémités, d’un trou
d’aspiration d’air en circulation (117) pour intro-
duire de lair en circulation depuis un espace de
conditionnement vers le canal sec (16) et, a son
autre extrémité, d’'un trou d’alimentation d’air
(118) pour alimenter de I'air de refroidissement
dans I'espace de conditionnement,

un échangeur de chaleur sensible (130) confi-
guré pour tourner autour de la seconde cloison
(114) et servant a échanger de la chaleur avec
I'air extérieur, introduit dans le premier canal hu-
mide (112-1) a travers le trou d’aspiration d’air
extérieur (115), avec I'air extérieur a décharger
depuis le second canal humide (112-2) ;

une épingle chauffante (140) installée dans le
premier canal humide (112-1) a une position en-
tre une extrémité arriére de I'échangeur de cha-
leur sensible (130) et le trou d’écoulement
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(114-1) et servant a faire monter la température
de l'air extérieur qui passe a travers le premier
canal humide (112-1) en utilisant la chaleur de
I'eau chaude introduite dans I'épingle chauffan-
te (140) ;

une roue de déshumidification (150) configurée
pour tourner autour de la premiére cloison (113)
a une position entre une extrémité arriere de
I'épingle chauffante (140) et le trou d’écoule-
ment (114-1) et servant a adsorber et a suppri-
mer ’humidité contenue dans I'air en circulation
a l'intérieur du canal sec (111), la roue de dés-
humidification (150) étant régénérée en faisant
évaporer I'humidité adsorbée pour alimenter
ainsi 'humidité évaporée vers l'air extérieur a
haute température dans le premier canal humi-
de (112-1) ; et

un dispositif de refroidissement a évapora-
tion/régénération (190) installé dans le canal
sec (111) a une position entre le trou d’alimen-
tation d’air en circulation (118) etla roue de dés-
humidification (150) dont I'intérieur est divisé en
un canal sec et un canal humide et servant a
refroidir I'air en circulation dans le canal sec
(111), qui a été déshumidifié pour donner de l'air
sec a haute température par la roue de déshu-
midification (150), et ultérieurement soumis a un
échange de chaleur et a un refroidissement, I'air
en circulation refroidi étantdistribué au trou d’ali-
mentation d’air (115) du carter (110),

le carter (110) ayant un trou d’échappement de
refroidissement (119) prévu au niveau du canal
sec (111) pour décharger 'air a haute tempéra-
ture généré lorsque le dispositif de refroidisse-
ment a évaporation/régénération effectue une
opération de refroidissement secondaire, dans
lequel la quantité d’air a haute température a
décharger a travers le trou d’échappement de
refroidissement (119) est de 30 % de la totalité
de I'air en circulation,

un premier filtre (120) installé dans le premier
canal humide (112-1) a une position entre le trou
d’aspiration d’air extérieur (115) et 'échangeur
de chaleur sensible (130) et servanta supprimer
des impuretés contenues dans l'air extérieur,
un second filtre (170) installé entre le trou d’as-
piration d’air en circulation (117) et la roue de
déshumidification (150) et servant a supprimer
des impuretés contenues dans l'air en circula-
tion, et

un ventilateur d’alimentation d’air (180) installé
entre la roue de déshumidification (150) et le
dispositif de refroidissement a évaporation/ré-
génération (190) et servant a décharger a force
I'air en circulation refroidi depuis le canal sec
(111) a travers le trou d’alimentation d’air (118),
dans lequel le secondfiltre (170) et le ventilateur
d’alimentation d’air (180) sont installés dans le
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canal sec (111).

Dispositif selon la revendication 1, comprenant en
outre :undispositif de refroidissement a évaporation
directe (200) installé dans le canal sec (111) a une
position en face du dispositif de refroidissement a
évaporation/régénération (190), le dispositif de re-
froidissement a évaporation directe (200) servant a
effectuer une opération de refroidissement secon-
daire de l'air en circulation déchargé depuis le dis-
positif de refroidissement a évaporation/régénéra-
tion (190).

Dispositif selon la revendication 1, comprenant en
outre :

un ventilateur d’échappement (160) installé
dans le second canal sec (112-1) a une position
entre I'échangeur de chaleur sensible (130) et
le trou d’écoulement (114-1) et servant a dé-
charger a force l'air extérieur hors du second
canal humide (112-2) a travers le trou d’échap-
pement (116).

Dispositif selon la revendication 1, dans lequel 'eau
chaude a introduire dans I'épingle chauffante (140)
est fourni depuis un dispositif quelconque sélection-
né parmi une installation de cogénération, une chau-
diére, une micro-turbine, un petit moteur a gaz, une
petite turbine a gaz, une chaudiere a gaz, et une
chaudiére a fioul.

Dispositif selon la revendication 1, dans lequel I'air
en circulation aspiré a travers le trou d’aspiration
d’air en circulation (117) est mélangé avec l'air ex-
térieur sous un rapport de mélange prédéterminé.

Dispositif selon la revendication 1,dans lequel le rap-
port de mélange prédéterminé de l'air en circulation
sur I'air extérieur est de 7:3.
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[Figure 2]
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