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(54) Title: COLD WATER TANK AND WATER TREATMENT APPARATUS HAVING THE SAME

[Fig. 2]

(57) Abstract: There are provided a cold water tank having a tank main body divided into a first body and a second body, and a wa -
ter treatment apparatus cooling a power supply device provided to cool the cold water tank without using an air blower. The cold
water tank includes: a tank main body including a first body and a second body combined to form an internal space therein; and a
cooling unit including a thermoelectric module cooling water accommodated within the tank main body, wherein the first body is
made of a synthetic resin material, and the second main body is made of a metallic material.
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Description
Title of Invention: COLD WATER TANK AND WATER

TREATMENT APPARATUS HAVING THE SAME
Technical Field

The present invention relates to a cold water tank and a water treatment apparatus
having the same, and more particularly, to a cold water tank cooled by a cooling unit
using a thermoelectric module and a water treatment apparatus capable of cooling a
power supply device provided to cool the cold water tank without using an air blowing
member.

A water treatment apparatus may be used for various purposes such as processing
wastewater or top water (or tap water), producing ultra-pure water, or the like, and the
water treatment apparatus of the present invention particularly relates to a water
treatment apparatus used for the purpose of providing drinking water. The water
treatment apparatus for the purpose of providing drinking water receives raw water
(i.e., top water) and filters it to produce clean water, so it is also generally called a
water purifier in a narrow sense. Such a water purifier is configured to receive raw
water (or top water), filter it by means of a filtration unit, and provide clean water (or
purified water) at room temperature to a user. The water purifier may also be
configured to heat or cool room temperature purified water to provide warm and/or
cold water to the user.

Among water treatment apparatuses for the purpose of providing drinking water,
there is provided a functional water purifier that provides various types of functional
water such as ionized water, carbonated water, and oxygenized water. Additionally, the
water treatment apparatus which primarily filters water supplied from a water supply
means such as a water container, or the like, may include a water heater, a water
cooler, an ice maker, and the like, to heat or cool the filtered water or generate ice. In
consideration of this, in the present disclosure, the term water treatment apparatus is
used to generally refer to a water purifier, a functional water purifier, a water heater, a
water cooler, an ice maker, as mentioned, and a device having multifunctionality,
including at least some of the functions of these devices. A general water purifier
(including a water ionizer) may be taken as an example for the sake of explanation, but
such a water purifier should be understood as exemplifying the water treatment

apparatus according to an embodiment of the present invention.
Background Art

A cold water tank is a device for cooling water introduced thereto to supply cold

water to users. The cold water tank may include a tank main body to which water is in-
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troduced and stored and a cooling unit for cooling water stored in the tank main body.

The related art tank main body is made of metal overall. Thus, it is not easy to
fabricate the tank main body and a large amount of fabrication costs may be incurred.
Also, it may not easy to fabricate a tank main body having a complex shape.

Meanwhile, in the related art cooling unit, an evaporator in which a refrigerant, heat-
exchanging with water stored in the tank main body, flows, is installed within or
outside the tank main body. However, the use of the cooling system including the
evaporator, having a complicated structure, takes up a large amount of space.

In order to solve such problems, a technique of configuring a cooling unit to cool
water stored in a tank main body by using a thermoelectric module has been proposed.
In the case of an electronic cooling scheme using a thermoelectric module, one side

of the thermoelectric module is in contact with a cold sink connected to a cold water
tank and the other side of the thermoelectric module is in contact with a heat sink
having a fan. According to this configuration, when the thermoelectric module is
driven, heat is transferred from water accommodated in the cold water tank to one side
of the thermoelectric module through the cold sink, and the heat, transferred to the one
side of the thermoelectric module, is transferred to the heat sink through the other side
of the thermoelectric module. The heat, transferred to the heat sink, is transferred to air
introduced to the heat sink from the outside, according to the driving of a fan, so as to
be dissipated.

However, the cooling unit using the thermoelectric module has a cooling efficiency
inferior to that of a cooling system using an evaporator. In addition, when the cooling
unit including the thermoelectric module is attached to the tank main body, heat
transmission efficiency is degraded.

In addition, in the electronic cooling scheme using the thermoelectric module,
cooling is performed by supplying power to the thermoelectric module, requiring a
great amount of power, which results in the generation of a large amount of heat from
the power supply device. Thus, the related art requires a separate cooling means, such
as a fan, or the like, to cool the power supply device. This may make it difficult to
reduce the size of the water treatment apparatus such as a water purifier, or the like. In
addition, since additional power is required to drive the additional cooling means for
cooling the power supply device, energy efficiency of the water treatment apparatus
such as a water purifier, or the like, is degraded.

Meanwhile, when water introduced into the cold water tank is rapidly mixed with
water already accommodated in the cold water tank, a mixture of recently introduced
room temperature water and previously accommodated water having a low temperature
may be output to be supplied to a user.

In particular, the cold water tank cools water to have a temperature required to be
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output to be supplied to a user, but when water (room temperature water) introduced
into the cold water tank is rapidly mixed with the water (cold water) already ac-
commodated therein, cold water cannot be output to be supplied and water formed as
the cold water is mixed with the room temperature water, having a higher temperature,
is output to be supplied. Thus, in order to address this problem, a structure in which
water is output from a lower side of the cold water tank by using the specific gravity of
water, according to temperature thereof, is adopted, but it has a problem in which it is
difficult to stably extract cold water due to water mixture according to a flow rate (or a
drop) of room temperature water being introduced to the cold water tank, and water

mixture due to a convection current.
In particular, in the case of a direct type cold water tank, when cold water is extracted

therefrom, room temperature water is continuously supplied thereto. Thus, in a case in
which a large amount of cold water is extracted from a cold water tank, a considerable
amount of cold water accommodated in the cold water tank and room temperature
water newly introduced thereto are mixed, and thus, after extracting a certain amount
of cold water, in actuality, it is difficult to extract cold water having a pre-set tem-
perature or lower.

Also, in the case of the related art direct type cold water tank, water accommodated
within the tank main body is output by the pressure of water being introduced, so the
interior of the tank main body is under pressure. However, when water is newly
supplied to an empty tank main body or when the interior of the tank main body
contains air of a certain volume or greater, due to air bubbles, or the like, included in
water, the pressure within the tank main body is increased, keeping water from being

smoothly supplied to the interior of the tank main body.
Disclosure of Invention

Technical Problem

The present invention is based upon recognition of at least one of the requirements or
problems generated in the related art cold water tank as mentioned above.

An aspect of the present invention provides a cold water tank capable of enhancing
cooling efficiency of water accommodated within a tank main body through cooling
water via a cooling unit including a thermoelectric module, and a water treatment
apparatus having the same.

An aspect of the present invention also provides a cold water tank capable of
minimizing heat transmission to the outside through a tank main body, and a water
treatment apparatus having the same.

An aspect of the present invention also provides a cold water tank capable of

allowing a cooling unit including a thermoelectric module to be easily installed in a
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tank main body, and a water treatment apparatus having the same.
An aspect of the present invention also provides a cold water tank capable of stably

outputting stored water (cold water) accommodated in a tank main body of a cold
water tank by preventing introduced water introduced into the tank main body from
being rapidly mixed with the stored water, and a water treatment apparatus having the
same.

An aspect of the present invention also provides a cold water tank capable of easily
implementing a structure in which the mixing of introduced water (room temperature
water) and stored water (cold water) is retarded, and a water treatment apparatus
having the same.

An aspect of the present invention also provides a cold water tank capable of
allowing introduced water to be sufficiently cooled by a cooling unit and then output,
and a water treatment apparatus having the same.

An aspect of the present invention also provides a cold water tank capable of
maximizing cooling efficiency, and a water treatment apparatus having the same.

An aspect of the present invention also provides a cold water tank in which, when air
is introduced into a tank main body, air is discharged, thereby releasing air pressure
within the tank main body, thus allowing water to be smoothly introduced thereto, and
a water treatment apparatus having the same.

An aspect of the present invention also provides a cold water tank in which a check
valve is automatically shut by internal pressure of a tank main body which increases
according to water introduced thereinto, to thus allow water to flow into or out of the
tank main body via a simple structure, and a water treatment apparatus having the
same.

An aspect of the present invention also provides a water treatment apparatus capable
of cooling a power supply device, which supplies power to an electronic cooling unit,
by using at least a certain amount of air which has cooled a thermoelectric module
included in the electronic cooling unit, without using an additional cooling means,
whereby the water treatment apparatus can reduce the size of a product and enhance

energy efficiency.

Solution to Problem

According to an aspect of the present invention, there is provided a cold water tank
including: a tank main body including a first body and a second body combined to
form an internal space therein; and a cooling unit including a thermoelectric module
cooling water accommodated within the tank main body.

Preferably, the first body may be made of a synthetic resin material. The second main

body may be made of a metallic material. The second body may have a cladding
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structure in which heterogeneous metals are joined. In this case, the interior of the
second body may be made of stainless steel and the exterior thereof may be made of
aluminum or copper.

Also, preferably, the second body may have a plate-like shape. Alternatively, the
second body may have a rounded shape with a central portion higher than the cir-
cumference thereof. In this case, the second body may have a flat central portion and
curved circumference.

Preferably, the first body and the second body may be sealed by a sealing member.

Also, preferably, the thermoelectric module may be connected to the second body to
cool the second body.

Here, the cooling unit may include: a cold sink having one side connected to the
other side of the second body and the other side in contact with one side of the thermo-
electric module; and a heat sink having one side in contact with the other side of the
thermoelectric module. The cold sink may be fixed to the second body by a connection
member positioned at one side of the second body.

Preferably, a thermally conductive member made of a metallic material may be
installed at one side of the second body and accommodated in the internal space of the
tank main body. Here, the thermally conductive member may be fixed to the second
body by a connection member positioned at one side of the second body. More
preferably, the connection member may connect the thermally conductive member, the
second body, and the cold sink. The cold sink and the connection member may be
fastened by a bolt or a screw.

Also, a fan may be provided in the heat sink. A water inlet unit and a water outlet
unit may be formed in the first body.

Preferably, the cooling unit may be attached to the second body by a plurality of
fastening members attached to the outer side of the second body.

Also, preferably, a thermally conductive grease may be positioned between the
second body and the cold sink. The thermally conductive grease may be positioned at
least between the cold sink and the thermoelectric module or between the thermo-
electric module and the heat sink.

Preferably, the fastening members may be attached to the second body through spot
welding, brazing, or laser welding.

Meanwhile, the tank main body may include an air discharge check valve dis-
charging air within the tank main body to the outside to facilitate an introduction of
water into the tank main body, and shut by the pressure within the tank main body
when water is introduced into the tank main body.

In another aspect, the cold water tank according to an embodiment of the invention

may further include an introduced water stabilization unit provided on the tank main
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body to prevent introduced water introduced from the water inlet unit from being
rapidly mixed with stored water accommodated within the tank main body.

Preferably, the introduced water stabilization unit may include a partition member
partitioning an introduced water space to which introduced water is introduced and a
stored water space in which stored water is accommodated, and having a commu-
nication opening allowing the introduced water space and the stored water space to
communicate therethrough. More preferably, the introduced water stabilization unit
may further include a mixing retarding plate installed in the introduced water space to
allow introduced water introduced through the water inlet unit to collide therewith.

In another embodiment, the introduced water stabilization unit may include: a mixing
retarding plate primarily retarding mixing of the introduced water introduced from the
water inlet unit with the stored water already accommeodated in the tank main bodys;
and a partition member secondarily retarding mixing of water that passes through the
mixing retarding plate with the stored water already accommodated in the tank main
body and having a communication opening allowing the introduced water to be mixed
with the stored water.

Preferably, the mixing retarding plate may have a shape such that a central portion
thereof positioned below the water inlet provided in the water inlet unit is bent
downwardly.

Also, preferably, the water inlet provided in the water inlet unit and the commu-
nication opening may be positioned at the mutually opposed sides of the tank main
body based on a thicknesswise direction thereof.

More preferably, the communication opening may be installed at an upper edge of
the partition member.

Preferably, the partition member may be formed on the first body, and the introduced
water space and the stored water space may be formed as the first body and the second
body are combined. Here, a sealing member may be provided between the partition
member and the second body to block a flow of water through portions other than the
communication opening.

Also, preferably, the communication opening of the partition member may be po-
sitioned in an upper part of the portion to which the thermoelectric module is coupled,
to allow introduced water to flow to the portion to which the thermoelectric module is
coupled through the communication opening. Here, the cooling unit may include a
thermally conductive member made of a metallic material and positioned within the
tank main body to transfer heat transferred from the cold sink in contact with the ther-
moelectric module to water accommodated within the tank main body, and the com-
munication opening of the partition member may be positioned in an upper part of the

thermally conductive member.
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Meanwhile, the tank main body may include the water inlet unit and the water outlet
unit, and the water inlet unit may include a buffer space temporarily storing water in-
troduced from the outside before the water is introduced to the tank main body through
the water inlet.

Preferably, the buffer space may communicate with a water inlet pipe at a position
which deviates from a directly overhead position of the water inlet provided in the
water inlet unit.

Also, preferably, the water inlet may include a plurality of openings.

Preferably, a water outlet insulation member may be installed on an outer surface of
the tank main body positioned between the water inlet unit and the water outlet unit in
order to limit heat transmission between the water inlet unit and the water outlet unit.

According to another aspect of the present invention, there is provided a water
treatment apparatus including: the foregoing cold water tank; and a water outlet
member extracting water accommodated in the cold water tank.

Also, the water treatment apparatus may further include a power supply device elec-
trically connected to a cooling unit of the cold water tank, wherein at least a certain
amount of air that cools a thermoelectric module provided in the cooling unit of the
cold water tank flows to the power supply device to cool the power supply device.

Here, the cooling unit provided in the cold water tank may include: a cold sink
connected to one side of the thermoelectric module; a heat sink connected to the other
side of the thermoelectric module; and a fan installed in the heat sink and allowing
external air to be introduced into the heat sink to cool the thermoelectric module and
then flow out therefrom.

Preferably, the power supply device may be positioned at an air outflow side of the
heat sink so as to be directly cooled by air flowing out from the heat sink.

More preferably, air introduced into the heat sink may flow out from both sides of
the heat sink, and the power supply device may be positioned at either side of the heat
sink. Here, a plurality of air inflow/outflow holes allowing air to flow in and out
therethrough may be formed on the power supply device, and the air inflow/outflow
holes of the power supply device may be positioned to face either side of the heat sink.

In another embodiment, an air guide unit may be provided between the heat sink and
the power supply device to guide at least a portion of air flowing out from the heat sink
to flow to and cool the power supply device.

Preferably, one side of the air guide unit may be positioned at the air outflow side of
the heat sink and the other side thereof may be positioned at the power supply device.

More preferably, air introduced into the heat sink may flow out from both sides of
the heat sink, and one side of the air guide unit may be positioned at one of both sides

of the heat sink. Here, the other side of the air guide unit may be positioned at the
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plurality of air inflow/outflow holes formed on the power supply device.
Preferably, one side of the air guide unit may have a sectional area larger than that of

the other side of the air guide unit.

Also, preferably, the air guide unit may be configured as a duct. Here, one side of the
duct may be opened and form an air flow path with a device in which the power supply
device is installed.

Preferably, the power supply device may be positioned in an upper part of the
cooling unit.

Meanwhile, the power supply device may be configured as a switched-mode power
supply (SMPS).

Advantageous Effects of Invention

According to an embodiment of the present invention, since a first body of the tank
main body of the cold water tank, to which water is introduced to be stored, is made of
a synthetic resin, the tank main body can be easily fabricated and fabrication cost can
be reduced.

Also, according to an embodiment of the present invention, since a thermoelectric
module is installed in a second body made of a metallic material to cool water stored in
the tank main body of the cold water tank, cooling efficiency and assembly charac-
teristics can be enhanced. In particular, since a thermally conductive member made of
a metallic material is installed within the tank main body, cooling efficiency can be
enhanced. In addition, since a connection member made of a synthetic resin material is
used to couple the thermally conductive member to the first body and a fastening
member is not exposed from the connection member, thus preventing the fastening
member from corroding.

Also, according to an embodiment of the present invention, since the thermoelectric
module is installed in the second main body, water stored in the tank main body of the
cold water tank can be effectively cooled by a simple structure through coupling the
first and second bodies.

Also, according to an embodiment of the present invention, since the tank main body
is formed by the first and second bodies and the cooling unit made of a metallic
material is connected to the second body, cooling efficiency and assembly efficiency
can be enhanced. Also, since the first body is made of a synthetic resin material, heat-
exchange through the first body can be effectively prevented, thus maximizing an in-
sulation effect.

Also, according to an embodiment of the present invention, in case in which the
second body to which the cooling unit having the thermoelectric module is coupled is

formed to have a cladding structure in which heterogeneous metals are joined, an outer
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side (outer surface) of the second body is made of a material, such as aluminum (Al) or
copper (Cu), having excellent thermal conductivity and an inner side (inner surface)
thereof is made of a material, such as stainless steel, or the like, which is stable to
water, thereby simultaneously achieving a cooling effect and stably accommodating
water.

Also, according to an embodiment of the present invention, since introduced water
(room temperature water) introduced into the tank main body of the cold water tank, in
a state of being stabilized by an introduced water stabilization unit, is mixed with
stored water (cold water) and prevented from being rapidly mixed with the stored
water accommodated within the tank main body, whereby stored water (cold water) ac-
commodated in the tank main body can be stably output. In particular, a partition
member constituting the introduced water stabilization unit partitions an introduced
water space and a stored water space to thereby retard mixing of stored water and in-
troduced water. Also, since the introduced water stabilization unit is comprised of a
mixing retarding plate and the partition member, introduced water and stored water can
be prevented from being rapidly mixed. In particular, the speed of introduced water is
reduced through the mixing retarding plate to prevent introduced water from being
rapidly mixed, and the speed of introduced water is lowered through the partition
member to allow stabilized introduced water to be gradually mixed with stored water.
In addition, since a buffer space is installed at a water inlet unit or the water inlet unit
is configured as a plurality of openings, water introduced into the tank main body can
be supplied in a state of being stabilized.

In particular, in case of a direct type cold water tank, when stored water (cold water)
is extracted, introduced water (room temperature water) is continuously supplied, but
in this case, the introduced water and the stored water can be effectively prevented
from being rapidly mixed by the introduced water stabilization unit according to an
embodiment of the present invention.

Also, according to an embodiment of the present invention, since the first body and
the second body are separately configured, the introduced water stabilization unit
retarding mixing of introduced water and stored water or stabilizing a flow of in-
troduced water can be easily installed.

Also, according to an embodiment of the present invention, since introduced water
(room temperature water) mixed with stored water (cold water) are cooled by the
cooling unit through a communication opening of the partition member, the structure
for sufficiently cooling introduced water can be implemented. In particular, when a
thermally conductive member transferring cooling heat of the thermoelectric module is
installed within the tank main body, since introduced water introduced into the space

of stored water is supplied to above the thermally conductive member through the
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communication opening of the partition member, introduced water can be effectively

cooled.
Also, according to an embodiment of the present invention, when air is introduced

into the tank main body, air is discharged through the check valve, releasing air
pressure within the tank main body, thus allow water to be smoothly introduced
thereto.

Also, according to an embodiment of the present invention, since the check valve is
configured to be automatically shut by the pressure within the tank main body which is
increased according to introduced of water, water can smoothly flow into or out of the
tank main body in the simple structure.

Also, according to an embodiment of the present invention, since the power supply
device supplying power to the electronic cooling unit is cooled by using at least a
certain amount of air which has cooled the thermoelectric module included in the
cooling unit, the power cooling device can be cooled without using any additional
cooling means, and thus, the water treatment apparatus can be reduced in size and
energy efficiency thereof can be enhanced.

Brief Description of Drawings

FIG. 1 is a perspective view of a cold air tank according to an embodiment of the
present invention.

FIG. 2 is an exploded perspective view of the cold water tank illustrated in FIG. 1.

FIG. 3 is a rear view of a first body of a tank main body illustrated in FIGS. 1 and 2.

FIG. 4 is an enlarged view of a left upper portion in FIG. 3.

FIG. 5 is an exploded perspective view showing the interior of the first body of the
tank main body illustrated in FIGS. 1 and 2.

FIG. 6 is a partially cut perspective view showing an internal configuration of the
first body of the tank main body illustrated in FIG. 2.

FIG. 7 is a partially cut perspective view of the cold water tank illustrated in FIG. 1.

FIG. 8 is a partially cut perspective view of a cold water tank according to another
embodiment of the present invention.

FIG. 9 is a perspective view of a cold water tank according to another embodiment of
the present invention.

FIG. 10 is a perspective view showing an internal configuration of the cold water
tank illustrated in FIG. 9.

FIG. 11 is a vertical sectional view of the cold water tank illustrated in FIG. 9.

FIG. 12 is a cross-sectional view showing a connection structure of a second body
and a cooling unit according to another embodiment of the present invention.

FIG. 13 is an exploded cross-sectional view of the connection structure of the second
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body and the cooling unit illustrated in FIG. 12.
FIG. 14 is a cross-sectional view showing a connection structure of a second body

and a cooling unit according to another embodiment of the present invention.

FIG. 15 is an exploded cross-sectional view of the connection structure of the second
body and the cooling unit illustrated in FIG. 12.

FIG. 16 is a perspective view showing an example of a check value, which is used
for discharging air, provided in the cold water tank according to an embodiment of the
present invention.

FIG. 17 is an exploded perspective view of the check valve used for discharging air
in FIG. 16.

FIGS. 18 and 19 are views showing an operational state of the check valve used for
discharging air illustrated in FIGS. 16 and 17, respectively.

FIG. 20 is a perspective view showing an internal structure of a water treatment
apparatus according to an embodiment of the present invention.

FIG. 21 is a perspective view showing an internal structure of a water treatment

apparatus according to another embodiment of the present invention.

Best Mode for Carrying out the Invention

Hereinafter, a cold water tank related to an embodiment of the present invention will
be described in detail to help understand the features of the present invention.

Hereinafter, embodiments most appropriate to help in an understanding of the
technical features of the present invention will be described, the technical features of
the present invention are not limited by the described embodiments and merely il-
lustrate the implementation of the present invention through the embodiments
described hereinafter. Thus, the present invention can be variably modified within the
scope of the present invention through the embodiments described below, and such
modifications are within the scope of the present invention. In order to help understand
the embodiments described hereinafter, the like or similar reference numerals are used
for relevant components among the components having the same function in the re-
spective embodiments in the accompanying drawings.

First, a cold water tank 110 according to an embodiment of the present invention will
be described with reference to FIGS. 1 through 19.

For reference, FIGS. 1 through 7 illustrate the cold water tank 110 according to an
embodiment of the present invention, FIG. 8 illustrates the cold water tank 110 without
a thermally conductive member 360 within a tank main body 200 unlike the cold water
tank 110 illustrated in FIG. 7, and FIGS. 9 through 11 illustrate the cold water tank 110
denoted by reference numerals different from those of the cold water tank illustrated in
FIGS. 1 through 3 of Korean Patent Application No. 2010-0137642 as a basis of a
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priority of the present application. FIGS. 12 to 15 illustrate embodiments showing a
state in which only a cooling unit 300 is installed at an outer side of the tank main body
200 in a similar manner to that of the embodiment illustrated in FIG. 8, and FIGS. 16
through 19 are views for explaining a detailed configuration of a check valve 500 used
for discharging air.

Hereinafter, common or equivalent components in respective embodiments are
denoted by the same reference numerals and the configuration of the same reference
numerals will be construed to have the same or similar function unless otherwise
specified.

As shown in FIGS. 1 through 11, the cold water tank 110 according to an em-
bodiment of the present invention includes a tank main body 200 and the cooling unit
300 having a thermoelectric module, and may further include an introduced water sta-
bilization unit 400 and/or a check valve 500 used for discharging air (or an air
discharge check valve) 500.

First, the tank main body 200 has a space for accommodating water therein, and
includes a water inlet unit 230 through which water is introduced into the tank main
body 200 and a water outlet unit 240 through which water accommodated in the tank
main body 200 is discharged.

The shape or structure of the tank main body 200 is not particularly limited, and in
order to facilitate installation of the introduced water stabilization unit 400, in order to
enhance thermal conductivity and insulation characteristics, and/or in order to facilitate
installation of the cooling unit 300 as explained hereinafter, the tank main body 200
may be divided into two or more body parts and then combined (or joined or
assembled) to be formed.

With reference to FIGS. 2, 6 through 8, 9, and 11, a first body 210 and a second body
220 may be combined to form an internal space of the tank main body 200.
Meanwhile, in FIG. 2, it is illustrated that the first body 210 and the second body 220
are divided in a forward/backward direction and then combined, but the direction of
division is not particularly limited. The first body 210 may be made of a synthetic
resin, so the tank main body 200 may be easily fabricated compared to a case in which
the tank main body is made of metal, and thus, fabrication costs can be reduced.
Namely, of the tank main body 200, a portion having a complicated shape is made of a
synthetic resin material to configure the first body 210, and the shape of the second
body portion is simply configured, thus allowing the tank main body 200 easily
fabricated to have having various shapes.

Here, when the first body 210 and the second body 220 are combined, preferably, a
sealing member 250 is installed to prevent water leakage from the combined portion,

and here, the sealing member 250 is mounted on a sealing member mounting opening
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215 of the first body 210. Also, the first body 210 and the second body 220 may be
combined by fastening fastening members such as screws or the like to a plurality of
fastening portions 217 and 227. An appropriate number of fastening portions 217 and
227 may be may be formed at appropriate positions in consideration of an internal
pressure of the tank main body 200 or the shape of the tank main body 200.

Meanwhile, as shown in FIGS. 7 and 8, the second body 220 may have a rounded
shape having a central portion higher than that of the circumference thereof. Namely,
in the case of the direct type cold water tank 110, the internal pressure thereof may be
increased, so, preferably, the cold water tank 110 has a rounded shape to appropriately
cope with the pressure. Here, a cold sink 330 or a thermally conductive member 360
may be installed in the central portion of the second main body 220 as explained
hereinafter, so, preferably, the second body 220 is formed to have a flat central portion
in which the cold sink 330 or the thermally conductive member 360 are installed and
curved circumference.

However, the shape of the second body 220 is not limited to the foregoing rounded
shape, and may be formed to have a plate-like shape as shown in FIGS. 9 through 11.

With reference to FIG. 5, the water inlet unit 230 of the tank main body 200 includes
a water inlet 231 formed at an upper portion of the first body 210. Raw water from a
hydrant, mineral water from a mineral water container, or purified water purified from
a filter unit (not shown) may be introduced through the water inlet unit 230.

Here, the water inlet 231 is formed as a plurality of openings 232 to stabilize water
introduced from a water inlet pipe 238 to allow the stabilized water to be applied to the
tank main body 200.

Also, a buffer space 235 may be formed in the water inlet unit 230. Before in-
troduced water is introduced into the tank main body 200, the buffer space 235 allows
water supplied from the water inlet pipe 238 to be mixed with water accommodated in
the buffer space 235 so as to be stabilized, and then, supplied to the tank main body
200. In order to form the buffer space 235, the water inlet unit 230 may include a
protrusion 233 protruded from an upper face of the tank main body 200. Also, in order
to prevent water introduced through the water inlet pipe 238 from being directly
supplied to the water inlet 231 and effectively stabilize introduced water, preferably,
the buffer space 235 communicates with the water inlet pipe 238 at a position which
deviates from a directly overhead position of the water inlet 231.

Meanwhile, an upper side of the buffer space 235 is closed by a cover plate 237, and
here, a sealing member such as an O-ring, or the like, may be installed between the
protrusion 233 and the cover plate 237 in order to prevent generation of a water
leakage. The cover plate 237 may be coupled to the tank main body 200 by a fastening
unit 234.
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The water outlet unit 240 of the tank main body 200 includes a water outlet 241
formed at an upper portion of the first body 210 of the tank main body 200. The water
outlet unit 240 may have a buffer space 245 similar to that of the water inlet unit 230.
A lateral side of the buffer space 245 may be formed by a protrusion 243, and an upper
side of the buffer space 245 may be closed by a cover plate 247. Also, the cover plate
247 may be coupled to the tank main body 200 by a fastening unit 244 with a sealing
member, such as an O-ring, or the like, interposed therebetween.

With reference to FIGS. 2 and 6, the water outlet unit 240 may have a water outlet
guide pipe 246 downwardly extending in the tank main body to allow water to flow out
from a lower portion of the tank main body 200. Water output through the water outlet
guide plate 246 may be supplied to a user through the water outlet 241, the buffer
space 245, and the water outlet pipe 248. Namely, the outlet unit 240 may be
connected to a water outlet member (not shown), e.g., a cock, a faucet, or the like,
provided in the water treatment apparatus such as a water purifier, or the like, and ac-
cordingly, cold water cooled by the cooling unit 300 as explained hereinafter can be
provided to the user through the water outlet member.

Also, the air discharge check valve 500 may be provided in the tank main body 200
in order to discharge air accommodated within the tank main body 200 to the outside
when water is introduced into the tank main body 200. Here, the air discharge check
valve 500 may be installed in a check valve mounting portion (249 in FIGS. 5 and 7)
formed in the water outlet unit 240, but the installation position of the air discharge
check value 500 is not limited thereto. In particular, when the cold water tank 110
according to an embodiment of the present invention is used as a direct water type
tank, the air discharge check valve discharges air when water is introduced into the
tank main body 200, thereby preventing occurrence of a phenomenon in which water is
not smoothly introduced by an internal pressure of the tank main body 200. The con-
figuration of the air discharge check valve 500 will be described later.

Meanwhile, the water inlet pipe 238 and the water outlet pipe 248 may be integrally
formed with the cover plates 237 and 247, respectively, but the present invention is not
limited thereto so long as water flows in or out therethrough, and it is defined that con-
figuration of a nipple or a separate hose is within the scope of the water inlet pipe 238
and the water outlet pipe 248.

A temperature sensor 260 may be mounted in the tank main body 200 in order to
measure temperature of water accommodated within the tank main body 200, and a
drain unit 270 may be provided at a lower portion of the tank main body 200 in order
to drain water accommodated within the tank main body 200 to the outside.

Meanwhile, in the cold water tank 110 according to an embodiment of the present

invention, since water having a low temperature is placed at the lower portion of the
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cold water tank 110, so, preferably, water flows out from the lower portion of the tank
main body 200 through the water outlet guide pipe 246. Also, in order to prevent in-
troduced water to be rapidly mixed with water having a low temperature placed at a
lower portion of the cold water tank 110, namely, in order to maintain the output water
at a low temperature, preferably, water introduced into the water inlet unit 230 is
supplied to an upper portion of the tank main body 200.

Meanwhile, a water outlet insulation member 280 may be installed between the water
inlet unit 230 and the water outlet unit 240. The water outlet insulation member 280
serves to prevent heat transmission between the water inlet unit 230 and the water
outlet unit 240 to maintain the temperature of water being output.

The cooling unit 300 is configured as an electronic cooling device including a ther-
moelectric module in order to cool water accommodated within the tank main body
200. Here, the cooling unit 300, in a state of being coupled to the second body 220 of
the tank main body 200, may be coupled to the first body 210, and the combination of
the cooling unit 300 and the second body 220 may serve as a single cooling module.
Namely, the cooling module formed by coupling the cooling unit 300 to the second
body 220 made of a material having high thermal conductivity is airtightly coupled to
cover one opened side of the first body 210, thus forming the cold water tank 110.

In this manner, when the cooling unit 300 is configured as an electronic cooling
device including a thermoelectric module 310, a refrigerating system requiring devices
such as an evaporator, a compressor, and the like, is not required, so water stored in the
tank main body 200 can be cooled by a simple configuration.

With reference to FIGS. 2 and 6 through 15, the cooling unit 300 using the thermo-
electric module (thermoelectric element) 310 may include the thermoelectric module
(thermoelectric element) 310, the cold sink (cold block) 330, the heat sink 340, and a
fan 370, and such a configuration of the electronic cooling device is known to have
various shapes and structures, and the various known electronic cooling devices may
be applicable to the cooling unit 300 of the present invention.

In the cooling unit 300, starting from an outer surface of the tank main body 200, the
cold sink 330 transferring cold air from the thermoelectric module 310 to the tank main
body 200, the thermoelectric module 310 generates heat and absorbs heat according to
power application, the heat sink 340 including a heat dissipation member 341, and the
fan 370 cooling the heat sink 340 are sequentially installed, and a temperature
regulation switch 380 sensing the temperature of the heat sink 340 an determining
whether to drive the fan 370 may be installed at one side of the heat sink 340.

In detail, as shown in various embodiments in FIGS. 2 and 6 through 15, one side of
the cold sink 330 may be connected to the other side of the second body 220, and one

side of the thermoelectric module 310 may be in contact with the other side of the cold
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the heat sink 340 is in contact with the other side of the thermoelectric module 310.
Accordingly, when the thermoelectric module 310 operates, heat transferred from
water stored in the tank main body 200 to the thermoelectric module 310 can be
dissipated to the outside through the heat sink 340.

Also, as shown in FIGS. 2, 6, 7, 10, and 11, one side of the cold sink 330 may be
connected to the second body 220 by a connection member 350 made of a synthetic
resin material positioned within the tank main body 200. When the connection member
350 is made of a synthetic resin material, the connection member 350 does not corrode
and can be easily fabricated to have various shapes.

However, as shown in FIGS. 8, and 12 through 15, the cold sink 330 may be attached
to the second body 220 through a fastening member or through bonding, without using
the connection member 250.

Also, in order to prevent the cold sink 330 from heat-exchanging with the outside, an
insulating member 320 covering the cold sink 330 may be installed, and as shown in
FIG. 2, an assembly opening 321 may be formed at the center of the insulating member
320 to allow the cold sink 330 to be installed therein. A fastening hole 332 of the cold
sink 330 is provided to be coupled with the second body 220 of the tank main body
200. A fastening hole 333 of the cold sink 330 may be coupled to a fastening hole 342
of the heat sink 340 through a fastening member to couple the cold sink 330, the ther-
moelectric module 310, and the heat sink 340.

Meanwhile, as shown in FIGS. 2, 7, and 8, the cooling unit 300 may further include
the thermally conductive member 360 installed within the tank main body 200 and the
connection member 350 for attaching the thermally conductive member 360 to the
second body 220.

The thermally conductive member 360 may be made of a metallic material having
high thermal conductivity in order to provide cold air (cold heat) from the cold sink
330 in contact with the thermoelectric module 310 to water accommodated in the tank
main body 200. Here, the thermally conductive member 360 may be made of stainless
steel which is resistant to corrosion and does not contaminate water, but the present
invention is not limited thereto.

Meanwhile, as in the embodiment illustrated in FIG. 2, the thermally conductive
member 360 as a single member may have a 't="-like shape, or two thermally
conductive members 360 may be connected to the second body 220 by the connection
member 350 such that the two thermally conductive members 360 face each other.
However, the number or position of the thermally conductive member 360 are not par-

ticularly limited so long as heat can be easily transferred from water stored in the tank
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main body 200 to the second body 220 and the cold sink 330.

Also, preferably, the connection member 350 connects the thermally conductive
member 360 to the cold sink 330 outside the tank main body 200. Here, in order to
connect the thermally conductive member 360 to the cold sink 330 with the tank main
body 200 interposed therebetween, a fastening member such as a screw or a bolt is
required to be used from the cold sink 330 to the connection member 350 through the
tank main body 200. When the fastening member is exposed to water accommodated
within the tank main body 200, it may be corroded. Thus, preferably, a portion of the
connection member 350 to which the fastening member is coupled is formed as a
recess, not allowing passing through, such that the fastening member cannot be
exposed from the connection member 350.

Meanwhile, preferably, the second body 220 on which the cooling unit 300 is
installed is made of a metallic material to facilitate heat-exchange between water
stored in the tank main body 200 and the thermoelectric module 310. For example,
metal constituting the second body 220 may be stainless steel such as SUS, or the like,
so that the surface of the second body 220 in contact with water cannot be corroded
and does not contaminate water stored in the tank main body 200. However, the metal
constituting the second body 220 may not be limited thereto and any metals may be
used to constitute the second body 220 so long as it facilitates heat transmission
between water stored in the tank main body 200 and the thermoelectric module 310
and is not corroded by water stored in the tank main body 200 so as not to contaminate
water stored in the tank main body 200.

Preferably, the second member 220 may have a cladding structure in which het-
erogeneous metals are bonded. For example, the interior (inner face of the tank main
body) may be made of stainless steel resistant to corrosion and the exterior (outer face
of the tank main body) may be made of aluminum or copper having excellent thermal
conductivity. When the second body 220 has a cladding structure, it has excellent
thermal conductivity and does not have a possibility of corrosion.

Also, the first body 210 may be made of a synthetic resin material to effectively
prevent heat-exchange with the outside through the first body 210, thus maximizing an
insulating effect. In particular, since the first body 210 is formed to be larger than the
second body 220, the effect of heat transmission through the second body 220 can be
increased and the insulating effect through the first body 210 can be enhanced.

In addition, when the first body 210 is made of a synthetic resin, the first body 210
having a complicated shape can be easily fabricated, so various elements such as the
introduced water stabilization unit 400 (to be described), or the like, can be easily
formed.

In this manner, in the cold water tank 110 according to an embodiment of the present
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invention, since the first body 210 of the tank main body 200 is made of a synthetic
resin, the tank main body 200 can be easily fabricated and the fabrication cost can be
reduced, and since water stored in the tank main body 200 is cooled by the thermo-
electric module 310, the cold water tank 110 can be cooled by a simple configuration.
Also, since the second body 220 is made of a metallic material and the thermally
conductive member 360 is installed within the tank main body 200, cooling efficiency
of the cold water tank 110 can be enhanced.

Meanwhile, as shown in FIGS. 12 through 15, in the cold water tank 110 according
to an embodiment of the present invention, the cooling unit 300 may be coupled to the
outside of the second body 210 of the tank main body 200 by using a plurality of
fastening members 290.

Namely, in the case of the embodiment illustrated in FIGS. 1 through 7 and 9
through 11, the cold sink 330, to which one side of the thermoelectric module 310 is
connected to be in contact, and the second body 220 are connected by the connection
member 350 positioned within the tank main body 200. In this case, through holes to
be fastened to the connection member 350 should be formed on the second body 220,
and thus, the cold water tank is required to be perfectly sealed.

Thus, in order to overcome the difficulty in ensuring airtightness, in the case of the
embodiment illustrated in FIGS. 12 through 15, a plurality of fastening members 290
may be installed on an outer surface of the second body 220 to couple the cooling unit
300 to the second body 220 by using the fastening members 290.

The fastening members 290 may be attached to the second body 220 of the tank main
body 200 through spot welding, brazing, or laser welding.

With reference to FIGS. 12 through 15, the fastening members 290 include a
coupling hole, respectively, and a plurality of fastening holes 333 may be formed on
the cold sink 300. The plurality of fastening holes 333 are formed at positions corre-
sponding to the plurality of fastening members 290 as mentioned above, respectively.

Thus, as in the embodiment illustrated in FIGS. 12 and 14, the plurality of fastening
members 290 may be inserted into one side of each of the plurality of fastening holes
333. Also, a plurality of coupling members 337 are inserted into the other side of each
of the plurality of fastening holes 333 so as to be coupled to the plurality of fastening
members 290.

To this end, female thread may be formed in the coupling holes of the fastening
members 290 and the coupling members 337 may be formed as bolts as in the em-
bodiment illustrated in FIGS. 12 through 15. Accordingly, the coupling members 337,
bolts, can be screw-connected into the coupling holes of the fastening members 290.
However, the configuration of coupling the coupling members 337 to the fastening

members 290 is not limited to the illustrated embodiment and any configuration, such
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as rivet coupling, or the like, may be applicable so long as it allows the coupling
member 337 to be coupled to the fastening member 290.

Meanwhile, as shown in FIGS. 12 through 15, a thermally conductive grease G may
be positioned between the cold water tank 110 and the cold sink 330. Accordingly, as
mentioned above, heat can be smoothly transferred from water accommodated in the
tank main body 200 to the cold sink 330 according to driving of the thermoelectric
module 310. The thermally conductive grease G is not particularly limited and any
known grease may be used so long as it can smoothly transfer heat from water ac-
commodated in the tank main body 200 to the cold sink 330.

Also, as in the embodiment illustrated in FIG. 14, at least one fastening member 295
may be attached to a central portion of the second body 220 of the tank main body 200.
When at least one fastening member 295 is attached to the central portion of the
second body 220 of the tank main body 200, formation of a gap between the second
body 220 and the cold sink 330 can be prevented. Accordingly, one side of the cold
sink 330 can be stably in contact with the cold water tank 110. Thus, heat can be
smoothly transferred from water accommodated in the cold water tank 110 to the cold
sink 330 according to driving of the thermoelectric module 310.

Also, as in the embodiment illustrated in FIGS. 12 through 15, the thermally
conductive grease G may be positioned between the cold sink 330 and the thermo-
electric module 310. Accordingly, as mentioned above, heat transferred from water ac-
commodated in the tank main body 200 to the cold sink 330 according to the driving of
the thermoelectric module 310 can be smoothly transferred to the thermoelectric
module 310. The thermally conductive grease G is not particularly limited as
mentioned above.

Meanwhile, as illustrated in FIGS. 12 through 15, a plurality of coupling member
insertion holes 342 may be formed on the heat sink 340 in contact with the other side
of the thermoelectric module 310. Coupling members 390, different from the coupling
members 337 coupled to the plurality of fastening members 290, respectively, may be
inserted into the coupling member insertion holes 342, respectively.

Also, the plurality of fastening holes 333 formed on the cold sink 330 may
correspond to the plurality of coupling member insertion holes 342 of the heat sink 340
as mentioned above, respectively. Accordingly, as shown in FIGS. 12 and 14, the
plurality of coupling members 390 inserted into the plurality of coupling member
insertion holes 342 of the heat sink 340 may be coupled to the plurality of fastening
holes 333 of the cold sink 330, respectively. Thus, as in the embodiment illustrated in
FIGS. 12 and 14, the cold sink 330 is in contact with one side of the thermoelectric
module 310 and the heat sink 340 may be in contact with the other side of the thermo-

electric module 310.
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[147] In order to couple the coupling members 390, female threads may be formed in the
coupling members 337. As in the embodiment illustrated in FIGS. 12 through 15, the
coupling members 390 may be configured as bolts which are screw-connected to the
coupling members 337 or a known coupling unit may be employed.

[148] Also, as in the embodiment illustrated in FIGS. 12 through 15, the thermally
conductive grease G may be positioned between the thermoelectric module 310 and the
heat sink 340. Accordingly, as mentioned above, heat transferred to the cold sink 330
and the thermoelectric module 310 from water accommodated in the tank main body
200 according to the driving of the thermoelectric module 310 can be smoothly
transferred to the heat sink 340.

[149] The introduced water stabilization unit 400 provided in the cold water tank 110
according to an embodiment of the present invention will be described as follows.

[150] The introduced water stabilization unit 400 provided in the tank main body 200
serves to prevent introduced water introduced from the water inlet unit 230 from being
rapidly mixed with stored water accommodated within the tank main body 200.
Namely, the introduced water stabilization unit 400 may allow introduced water to be
stabilized to the maximum and then mixed with stored water, thus preventing in-
troduced water from being rapidly mixed with stored water.

[151] As shown in FIGS. 2 and 3 through 8, the introduced water stabilization unit 400
may include a partition member 420 partitioning an introduced water space 201 to
which introduced water is introduced and a stored water space 202 in which stored
water is accommodated, and having a communication opening 425 allowing the in-
troduced water space 201 and the stored water space 202 to communicate
therethrough.

[152] Here, when the tank main body 200 is formed by combining the first body 210 and
the second body 220, the partition member 420 may be formed in the first body 210.
Thus, the partition member 420 forms the introduced water space 201 and the stored
water space 202 as the first body 210 and the second body 220 are combined. In this
case, in order to completely separate the introduced water space 201 and the stored
water space 202 through the partition member 420, a sealing member 430 may be
provided between the partition member 420 and the second body 220 to block a flow
of water in portions other than the communication opening 425.

[153] Also, the introduced water stabilization unit 400 may further include a mixing
retarding plate 410 installed in the introduced water space 201 to allow introduced
water introduced through the water inlet unit 230 to collide therewith.

[154] Such a mixing retarding plate 410 serves to prevent water, introduced into the in-
troduced water space 201 formed by the partition member 420, from immediately

moving to the stored water space 202. In particular, when introduced water is in-
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troduced, the mixing retarding plate 410 allows introduced water to first collide
therewith, to thus reduce a flow velocity of the introduced water.

Here, the mixing retarding plate 410 has a V-shape with a central portion, positioned
below the water inlet 231 provided in the water inlet unit 230, downwardly bent to thus
serve to temporarily house introduced water dropped mixing retarding plate 410.

As mentioned above, in the introduced water space 201 and the stored water space
202, a flow of water is generated through the communication opening 425 of the
partition member 420. Here, in order to prevent water, introduced through the water
inlet 231, from immediately flowing out through the communication opening 425, as
shown in FIGS. 5 and 6, preferably, the water inlet 231 provided in the water inlet unit
230 and the communication opening 425 are positioned to be opposite based on a
thicknesswise direction of the tank main body 200.

Also, in order to prevent water introduced into the introduced water space 201 from
being immediately discharged through the communication opening 425, preferably, the
communication opening 425 is installed at an upper edge of the introduced water space
201, namely, at an upper portion of the partition member 420. Thus, since the commu-
nication opening 425 is installed at the upper edge of the partition member 420, in-
troduced water rises up from the lower side to pass through the communication
opening 425 so as to be supplied to the stored water space 202.

Also, as mentioned above, when the buffer space 235 is formed in the water inlet unit
230 or when the water inlet 231 is configured as a plurality of openings 232, stabilized
introduced water is supplied to the introduced water stabilization unit 400, further in-
creasing the introduced water stabilization effect.

Meanwhile, in the above description, the partition member 420 partitions the in-
troduced water space 201 and the stored water space 202, but the partition member 420
may be configured such that one side thereof (e.g., a portion adjacent to the second
body 220), other than the communication opening 425, is open. In such a case, the
mixing retarding plate 410 primarily retards mixing of introduced water introduced
from the water inlet unit 230 with the stored water already accommodated in the tank
main body 200, and the partition member 420 secondarily retards mixing of water,
which has passed through the mixing retarding plate 410, with the stored water already
accommodated in the tank main body 200.

Meanwhile, as shown in FIG. 6, preferably, the communication opening 425 of the
partition member 420 is positioned in an upper part of a portion to which the thermo-
electric module 310 is coupled to allow introduced water to flow to the portion to
which the thermoelectric module 310 is coupled through the communication opening
425 of the partition member 420. Through this configuration, although the introduced

water introduced to the stored water space 202 moves downward, it can be sufficiently
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cooled by the cooling unit 300, whereby the temperature of output water can be
lowered.

In particular, as shown in FIGS. 6 and 7, when the thermally conductive member 360
is installed within the tank main body 200, preferably, the communication opening 425
of the partition member 420 is positioned in an upper part of the thermally conductive
member 360 to allow introduced water to be brought into contact with the thermally
conductive member 360 through the communication opening 425.

Hereinafter, the air discharge check valve 500 provided in the cold water tank 200
according to an embodiment of the present invention will be described with reference
to FIGS. 5, 7, and 16 through 19.

The air discharge check valve 500 includes a housing 510, an opening and closing
member 530, an elastic member 550, and a movement limiting member 570.

As shown in FIGS. 5 and 7, the air discharge check valve 500 may be mounted in a
check valve mounting hole 249 provided at an upper portion of the tank main body
200. Accordingly, the housing 510 may be installed to pass through a portion of the
upper portion of the tank main body 200 and has a hollow portion 511 therein. A stop
protrusion 515 is formed at an upper portion of the housing 510, by which the air
discharge check valve 500 is placed over the check valve mounting hole 249 of the
tank main body 200.

Meanwhile, the opening and closing member 530 may be positioned in the hollow
portion 511 of the housing 510, move up and down along the hollow portion 511 of the
housing 510, and have an air discharge passage 531 to allow air to move therealong.

Namely, for example, as illustrated, the opening and closing member 530 may be
formed as a shaft to be inserted into the hollow portion 511 of the housing 510, and
guided by the hollow portion 511 therein so as to be mounted to move up and down.
Here, when the opening and closing member 530 descends, the air discharge check
valve 500 may be opened, and when the opening and closing member 530 ascends, the
opening and closing member 530 may be closed.

The opening and closing member 530 may include the air discharge passage 531
allowing air to move therealong so that air can be discharged between the opening and
closing member 530 and the interior of the housing 510.

Meanwhile, the elastic member 550 may be accommeodated in the hollow portion 511
of the housing 510 in order to elastically press the opening and closing member 530. In
detail, the elastic member 550 may be configured as, for example, an elastic spring,
and inserted into the opening and closing member 530 and supported by the opening
and closing member 530 within the housing 510 to elastically press the opening and
closing member 530 downwardly.

Accordingly, the opening and closing member 530 is usually maintained in a lowered
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state by the elastic force of the elastic member 550, and as the opening and closing
member 530 is lowered, the check valve 500 is opened to allow air to be discharged to
the air discharge passage 531.

Meanwhile, the movement limiting member 570 is inserted into the opening and
closing member 530 and mounted on an upper portion of the housing 510 to limit the
movement of the opening and closing member 530. Namely, the opening and closing
member 530 is provided to move up and down within the hollow portion 511 of the
housing 510, and here, the movement limiting member 570 may be provided to restrict
the opening and closing member 530 from moving to a lower side of the housing 510
by gravitation.

Here, for example, as shown in FIGS. 16 and 17, the movement limiting member 570
is inserted into an upper portion of the opening and closing member 530 and disposed
between a support protrusion 535 and an upper edge of the housing 510 to limit
movement of the opening and closing member 530 to a lower side. Here, the shape of
the movement limiting member 570 is not limited to the illustrated example, and may
be variably modified so long as it can prevent the opening and closing member 530
from being dropped downwardly.

The air discharge check valve 500 configured as described above may be installed in
the tank main body 200 of the cold water tank 110, or the like, to discharge air within
the tank main body 200 to the outside to thus release the air pressure within the tank
main body 200 to facilitate water introduced into the tank 110. Also, when a certain
amount of water is introduced into the tank main body 200, the opening and closing
member 530 rises up due to the pressure within the tank main body 200 to shut the air
discharge check valve 500, thus sealing the tank main body 200.

Meanwhile, the opening and closing member 530 has a cross-shaped section and has
the air discharge passage 531.

Namely, as shown in FIGS. 16 through 19, the opening and closing member 530 is
provided as a shaft having a cross-shaped section and the air discharge passage 531 is
formed between the protruded portions. When the opening and closing member 530 is
lowered, air introduced into the housing 510 can move up through the air discharge
passage 531.

Here, however, the sectional shape of the opening and closing member 530 is not
limited to the illustrated shape, and the opening and closing member 530 may be
variably modified so long as it can allow air to move between the opening and closing
member 530 and an inner circumferential surface of the housing 510.

Meanwhile, the movement limiting member 570 includes a rib 571 to form an
opening space at a lower portion thereof to allow air to be discharged between the

support protrusion 535 provided at the upper edge of the opening and closing member
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530 and the upper portion of the housing 510.

For example, with reference to the embodiment illustrated in FIGS. 16 and 17, two
ribs 571 are formed on a lower portion of the movement limiting member 570, having
an opening space therebetween. The opening space is formed to communicate with the
hollow portion 511 of the housing 510 and the air discharge passage 531 to allow air,
introduced into the housing 510, to be discharged to the outside through the opening
space formed between the ribs 571 after passing through the air discharge passage 531.

Here, the ribs 571 are not limited to the illustrated shape and may be variably
modified so long as it can form an opening space between the movement limiting
member 570 and the housing 510 and discharge air.

Meanwhile, the housing 510 may include a first insertion recess 513 into which a
first sealing member 591 sealing a gap between the housing 510 and a device in which
the housing 510 is mounted is inserted.

Namely, as in the embodiment illustrated in FIGS. 5, 7, and 16 through 19, the
housing 510 may be inserted through the device, e.g., the tank main body 200, or the
like, in which the check valve 500 is mounted, and in this case, the insertion recess 513
is formed on the housing 510 and the first sealing member 591 is inserted into the first
insertion recess 513, thereby sealing a gap between the housing 510 and the tank main
body 200. Accordingly, water or air can be prevented from flowing through a gap
between the housing 510 and the tank main body 200, or the like.

Also, the opening and closing member 530 may include a second insertion recess 533
into which a second sealing member 593 for sealing a gap between the housing 510
and the opening and closing member 530 is inserted.

Namely, with reference to the embodiment illustrated in FIGS. 16 through 19, the
second insertion recess 533 is formed at a lower portion of the opening and closing
member 530 to allow the second sealing member 593 to be inserted therein. Ac-
cordingly, when the opening and closing member 530 ascends, a gap between the
opening and closing member 530 and the housing 510 can be sealed by the second
sealing member 593. Thus, air can be prevented from being leaked when the check
valve 500 is shut.

Here, the first sealing member 591 and the second sealing member 593 may have any
shape or may be made of any material so long as they can hermetically seal a gap
between the housing 510 and the tank main body 200 or between the opening and
closing member 530 and the housing 510. For example, the first sealing member 591
and the second sealing member 593 may be configured as a rubber packing or a rubber
O-ring.

Hereinafter, the operation of the air discharge check valve 500 and the cold water
tank 110 will be described with reference to FIGS. 18 and 19.
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First, the check valve 500 is mounted in the check valve mounting hole 249. Here,
the housing 510 is mounted to pass through a portion of the upper portion of the check
valve mounting hole 249, and the opening and closing member 530 is provided to
move up and down in the hollow portion 511 of the housing 510.

FIG. 18 shows an opened state of the air discharge check valve 500. With reference
to FIG. 18, the opening and closing member 530 is lowered by the elastic member 550,
and air within the tank main body 200 may be introduced between the opening and
closing member 530 and the housing 510. Here, the introduced air moves upward
through the air discharge passage 531 of the opening and closing member 530 and then
is discharged to the outside through the space between the ribs 571 of the movement
limiting member 570 communicating with the air discharge passage 531.

Accordingly, the pressure of air within the tank main body 200 is released and water
can be smoothly introduced from the water inlet unit 230.

Meanwhile, FIG. 19 shows a closed state of the air discharge check valve 500. With
reference to FIG. 19, when water more than a certain amount is introduced into the
tank main body 200 to increase the internal pressure of the tank main body 200, the
opening and closing member 530 is lifted by the internal pressure, closing the opening
and closing member 530 and the housing 510. Accordingly, air within the tank main
body 200 cannot be discharged to the outside and the tank main body 200 is airtight.

In this case, air within the tank main body 200 cannot be discharged to the outside by
virtue of the second sealing member 593 provided in the second insertion recess 533,
so a gap between the opening and closing member 530 and the housing 510 can be
sealed.

In this manner, when air is introduced into the tank main body 200, air is discharged
through the air discharge check valve 500 to release air pressure in the tank main body
200, thus allowing water to be smoothly introduced. Also, when the internal pressure
of the tank main body 200 is increased according to water introduced, the air discharge
check valve 500 is automatically shut, thereby obtaining the effect that water can
smoothly flow in and out through a simple configuration.

Meanwhile, the water treatment apparatus 100 according to an embodiment of the
present invention may include the foregoing cold water tank 110 and the water outlet
member (not shown) such as a cock, or the like, provided to extract water ac-
commodated in the cold water tank 110. The water treatment apparatus 100, such as a
water purifier, or the like, may be configured to have a filter unit (not shown) at a front
stage of the cold water tank 110 to allow water filtered by the filter unit to be stored in
the cold water tank 110.

Also, the water treatment apparatus 100 according to an embodiment of the present

invention may be configured to allow at least a portion of air which has cooled the
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thermoelectric module 310 included in the cooling unit 300 to flow to a power supply
device 120 supplying power to the cooling unit 300, in order to cool the power supply
device 120.

As shown in FIGS. 20 and 21, the power supply device 120 may be electrically
connected to the cooling unit 300 including the thermoelectric module 310. Ac-
cordingly, power can be supplied to the thermoelectric module 310 and the fan 370
provided in the cooling unit 300 by the power supply device 120.

The power supply device 120 may be, for example, a switched-mode power supply
(SMPS). However, the power supply device 120 is not limited thereto and any known
power supply device may be used so long as it can supply power to the cooling unit
300 including the thermoelectric module 310.

Also, although not shown, the cold water tank 110 may be connected to a plurality of
water purifying filters provided in the water treatment apparatus 100 to filter water.
Accordingly, water filtered through the plurality of water purifying filters can be ac-
commodated in the tank main body 200. Water accommodated in the cold water tank
110 can be cooled by the cooling unit 300 including the thermoelectric module 310.

Meanwhile, when power is supplied to the fan 370 by the power supply device 120,
the fan 370 is driven. According to the driving of the fan 370, external air is introduced
to the heat sink 340 as in the embodiment illustrated in FIGS. 20 and 21. Since air in-
troduced into the heat sink 340 has a temperature lower than that of the heat sink 340
having an increase temperature due to the heat transmission as mentioned above, heat
is transferred from the heat sink 340 to the air introduced to the heat sink 340. Air
having the increased temperature according to the heat transmission from the heat sink
340 is discharged to the outside from the heat sink 340. Accordingly, the heat sink 340
is cooled and the thermoelectric module 310 connected to the heat sink 340 can be
cooled.

To this end, as in the embodiment illustrated in FIGS. 20 and 21, a plurality of heat
dissipation members 341 may be provided in the heat sink 340. Thus, heat transferred
to the heat sink 340 is transferred to the plurality of heat dissipation members 341.
And, as described above, when external air is introduced into the heat sink 340
according to driving of the fan 370, the introduced air, flowing among the plurality of
heat dissipation members 341, receive heat from the plurality of heat dissipation
members 341 and then flows out. Accordingly, the plurality of heat dissipation
members 341 are cooled to cool the heat sink 340.

Meanwhile, as described above, the water treatment apparatus 100 according to an
embodiment of the present invention may be configured to allow at least a certain
amount of air cooling the thermoelectric module 310 to flow to the power supply

device 120 to cool the power supply device 120. Namely, as described above, air in-
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troduced to the heat sink 340 and receiving heat from the heat sink 340, thus having an
increased temperature, has a temperature lower than that of the power supply device
120. So, the air introduced to the heat sink 340 may be forced to flow to the power
supply device 120 to allow heat from the power supply device 120 to be transferred to
the air to thereby cool the power supply device 120.

Accordingly, the power supply device 120 can be cooled without using any ad-
ditional cooling means such as a fan (not shown), besides the fan 370 included in the
foregoing cooling unit 300. In this manner, since an additional cooling means is not
required to cool the power supply device 120, the product of the water treatment
device 100 such as a water purifier, or the like, can reduced in size. Also, since an ad-
ditional cooling means for cooling the power supply device 120, besides the fan 370
included in the foregoing cooling unit 300, is not required, there is no necessity of
supplying additional power, enhancing energy efficiency.

In detail, as in the embodiment illustrated in FIG. 20, the power supply device 120
may be positioned at an air outflow side of the heat sink 340. Accordingly, air in-
troduced into the heat sink 340 and cooled the heat sink 340 flows to the power supply
device 120 to directly cool the power supply device 120 and then flows out.

As in the embodiment illustrated in FIG 20, air introduced into the heat sink 340 can
flow out from both sides of the heat sink 340. In such a case, the power supply device
120 may be positioned at either side of the heat sink 340 as in the illustrated em-
bodiment. Also, as in the embodiment illustrated in FIG. 20, a plurality of air inflow/
outflow holes 121 allowing air to flow in and out may be formed in the power supply
device 120. In this case, in the power supply device 120, the air inflow/outflow holes
121 may be positioned to face either side of the heat sink 340.

As shown in FIG. 20, when the power supply device 120 is disposed at one side of
the heat sink 340, since a relatively large amount of air which has cooled the heat sink
340 can flow to the power supply device 120, the power supply device 120 can be
rapidly, evenly cooled overall.

Meanwhile, as in the embodiment illustrated in FIG. 21, when a different con-
figuration, e.g., a hot water tank 140, is provided in the product such as the water
treatment apparatus 100, or the like, in addition to the cold water tank 110 including
the cooling unit 300, there may not be a sufficient space for positioning the power
supply device 120 at the air outflow side of the heat sink 340 as shown in FIG. 20. In
this case, the power supply device 120 may be positioned, for example, at an upper
side of the cooling unit 300 as shown in FIG. 21, rather than being positioned at the air
outflow side of the heat sink 340 as mentioned above.

In such a case, an air guide unit 130 may be provided between the heat sink 340 and

the power supply device 120. Accordingly, at least a certain amount of air flowing out
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of the heat sink 340 may flow to the power supply device 120 through the air guide
unit 130 to cool the power supply device 120. The air, which has cooled the power
supply device 120, may flow out.

To this end, one side of the air guide unit 130 may be positioned at the air outflow
side of the heat sink 340, and the other side thereof may be positioned at the power
supply device 120.

As shown in FIG. 21, air introduced into the heat sink 340 may flow out from both
sides of the heat sink 340, and in this case, one side of the air guide unit 130 may be
positioned at one of the both sides of the heat sink 340. Also, when the plurality of air
inflow/outflow holes 121 are formed to allow air to flow out to the power supply
device 120 as in the illustrated embodiment, the other side of the air guide unit 130
may be positioned at one (or some) of the air inflow/outflow holes 121.

Meanwhile, as in the embodiment illustrated in FIG. 21, a sectional area of one side
of the air guide unit 130 may be greater than that of the other side of the air guide unit
130. When the sectional area of one side of the air guide unit 130 may be greater than
that of the other side of the air guide unit 130, the speed of air is faster when it flows
out to the other side of the air guide unit 130 than the speed of air when it is introduced
into one side of the air guide unit 130 according to Bernoulli's theorem, and ac-
cordingly, a convective heat transfer coefficient of air is increased. Thus, as in the il-
lustrated embodiment, although a certain amount of air flowing out of the heat sink
340 is introduced into the air guide unit 130, the power supply device 120 can be
smoothly cooled.

Meanwhile, as in the embodiment illustrated in FIG. 21, the foregoing air guide unit
130 may be a duct. As illustrated, the duct has one side opened and may form an air
flow path with a device, e.g., the water treatment apparatus 100 in the illustrated em-
bodiment, in which the power supply device 120 is installed. Namely, since the opened
one side of the duct is in contact with the housing of the water treatment apparatus 100
so as to be closed, an air flow path can be formed to allow air to flow from one side of
the duct to the other side thereof.

However, the air guide unit 130 is not limited to the duct as in the embodiment il-
lustrated in FIG. 21, and any known unit such as a pipe, or the like, besides the duct,
may be employed so long as it is provided between the heat sink 340 and the power
supply device 120 to allow at least a certain amount of air flowing out from the heat

sink 340 to flow to the power supply device 120 to cool the power supply device 120.
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Claims

A cold water tank comprising:

a tank main body including a first body and a second body combined to
form an internal space therein; and

a cooling unit including a thermoelectric module cooling water ac-
commodated within the tank main body.

The cold water tank of claim 1, wherein the first body is made of a
synthetic resin material.

The cold water tank of claim 2, wherein the second main body is made
of a metallic material.

The cold water tank of claim 3, wherein the second body has a cladding
structure in which heterogeneous metals are joined.

The cold water tank of claim 4, wherein the interior of the second body
is made of stainless steel and the exterior thereof is made of aluminum
Or copper.

The cold water tank of any one of claim 1 to claim 5, wherein the
second body has a plate-like shape.

The cold water tank of any one of claim 1 to claim 5, wherein the
second body has a rounded shape with a central portion higher than the
circumference thereof.

The cold water tank of claim 7, wherein the second body has a flat
central portion and curved circumference.

The cold water tank of any one of claim 1 to claim 5, wherein the first
body and the second body are sealed by a sealing member.

The cold water tank of any one of claim 1 to claim 5, wherein the ther-
moelectric module is connected to the second body to cool the second
body.

The cold water tank of claim 1, wherein the cooling unit comprises:

a cold sink having one side connected to the other side of the second
body and the other side in contact with one side of the thermoelectric
module; and

a heat sink having one side in contact with the other side of the thermo-
electric module.

The cold water tank of claim 11, wherein the cold sink is fixed to the
second body by a connection member positioned at one side of the
second body.

The cold water tank of claim 11, wherein a thermally conductive



WO 2012/091499

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

[Claim 20]

[Claim 21]

[Claim 22]

[Claim 23]

[Claim 24]

[Claim 25]

30

PCT/KR2011/010327

member made of a metallic material is installed at one side of the
second body and accommodated in the internal space of the tank main
body.

The cold water tank of claim 13, wherein the thermally conductive
member is fixed to the second body by a connection member positioned
at one side of the second body.

The cold water tank of claim 14, wherein the connection member
connects the thermally conductive member, the second body, and the
cold sink.

The cold water tank of claim 12 or claim 15, wherein the cold sink and
the connection member are fastened by a bolt or a screw.

The cold water tank of claim 11, wherein a fan is provided in the heat
sink.

The cold water tank of claim 1 or claim 11, wherein the cooling unit is
attached to the second body by a plurality of fastening members
attached to the outer side of the second body.

The cold water tank of claim 18, wherein a thermally conductive grease
is positioned between the second body and the cold sink.

The cold water tank of claim 18, wherein the thermally conductive
grease is positioned at least between the cold sink and the thermo-
electric module or between the thermoelectric module and the heat
sink.

The cold water tank of claim 18, wherein the fastening members are
attached to the second body through spot welding, brazing, or laser
welding.

The cold water tank of any one of claim 1 to claim 5, wherein a water
inlet unit and a water outlet unit are formed on the first body.

The cold water tank of any one of claim 1 to claim 5, wherein the tank
main body comprises an air discharge check valve discharging air
within the tank main body to the outside to facilitate an introduction of
water into the tank main body, and shut by the pressure within the tank
main body when water is introduced into the tank main body.

The cold water tank of claim 1, further comprising an introduced water
stabilization unit provided on the tank main body to prevent introduced
water introduced from the water inlet unit from being rapidly mixed
with stored water accommodated within the tank main body.

The cold water tank of claim 24, wherein the introduced water stabi-

lization unit comprises a partition member partitioning an introduced



WO 2012/091499

[Claim 26]

[Claim 27]

[Claim 28]

[Claim 29]

[Claim 30]

[Claim 31]

[Claim 32]

[Claim 33]

31

PCT/KR2011/010327

water space to which introduced water is introduced and a stored water
space in which stored water is accommodated, and having a commu-
nication opening allowing the introduced water space and the stored
water space to communicate therethrough.

The cold water tank of claim 25, wherein the introduced water stabi-
lization unit further comprises a mixing retarding plate installed in the
introduced water space to allow introduced water introduced through
the water inlet unit to collide therewith.

The cold water tank of claim 24, wherein the introduced water stabi-
lization unit comprises:

a mixing retarding plate primarily retarding mixing of the introduced
water introduced from the water inlet unit with the stored water already
accommodated in the tank main body; and

a partition member secondarily retarding mixing of water that passes
through the mixing retarding plate with the stored water already ac-
commodated in the tank main body and having a communication
opening allowing the introduced water to be mixed with the stored
water.

The cold water tank of claim 26 or claim 27, wherein the mixing
retarding plate has a shape such that a central portion thereof positioned
below the water inlet provided in the water inlet unit is bent
downwardly.

The cold water tank of claim 25 or claim 27, wherein the water inlet
provided in the water inlet unit and the communication opening are po-
sitioned at mutually opposed sides of the tank main body, based on a
thicknesswise direction thereof.

The cold water tank of claim 25 or 27, wherein the communication
opening is installed at an upper edge of the partition member.

The cold water tank of claim 25, wherein the partition member is
formed on the first body, and the introduced water space and the stored
water space are formed as the first body and the second body are
combined.

The cold water tank of claim 31, wherein a sealing member is provided
between the partition member and the second body to block a flow of
water through portions other than the communication opening.

The cold water tank of claim 25 or claim 27, wherein the commu-
nication opening of the partition member is positioned in an upper part

of the portion to which the thermoelectric module is coupled, to allow
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introduced water to flow to the portion to which the thermoelectric
module is coupled through the communication opening.

The cold water tank of claim 33, wherein the cooling unit comprises a
thermally conductive member made of a metallic material and po-
sitioned within the tank main body to transfer heat transferred from the
cold sink in contact with the thermoelectric module to water ac-
commodated within the tank main body, and the communication
opening of the partition member is positioned in an upper part of the
thermally conductive member.

The cold water tank of any one of claim 1 to claim 5, wherein the tank
main body comprises the water inlet unit and the water outlet unit, and
the water inlet unit comprises a buffer space temporarily storing water
introduced from the outside before the water is introduced to the tank
main body through the water inlet.

The cold water tank of claim 35, wherein the buffer space com-
municates with a water inlet pipe at a position which deviates from a
directly overhead position of the water inlet provided in the water inlet
unit.

The cold water tank of claim 35, wherein the water inlet comprises a
plurality of openings.

The cold water tank of claim 35, wherein a water outlet insulation
member is installed on an outer surface of the tank main body po-
sitioned between the water inlet unit and the water outlet unit, in order
to limit heat transmission between the water inlet unit and the water
outlet unit.

A water treatment apparatus comprising:

the cold water tank according to any one of claim 1 to claim 5; and

a water outlet member extracting water accommodated in the cold
water tank.

The water treatment apparatus of claim 39, further comprising a power
supply device electrically connected to a cooling unit of the cold water
tank,

wherein at least a certain amount of air that cools a thermoelectric
module provided in the cooling unit of the cold water tank flows to the
power supply device to cool the power supply device.

The water treatment apparatus of claim 40, wherein the cooling unit
provided in the cold water tank comprises:

a cold sink connected to one side of the thermoelectric module;
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a heat sink connected to the other side of the thermoelectric module;
and

a fan installed in the heat sink and allowing external air to be in-
troduced into the heat sink to cool the thermoelectric module and then
flow out therefrom.

The water treatment apparatus of claim 41, wherein the power supply
device is positioned at an air outflow side of the heat sink so as to be
directly cooled by air flowing out from the heat sink.

The water treatment apparatus of claim 42, wherein air introduced into
the heat sink flows out from both sides of the heat sink, and the power
supply device is positioned at either side of the heat sink.

The water treatment apparatus of claim 43, wherein a plurality of air
inflow/outflow holes allowing air to flow in and out therethrough are
formed on the power supply device, and the air inflow/outflow holes of
the power supply device are positioned to face either side of the heat
sink.

The water treatment apparatus of claim 41, wherein an air guide unit is
provided between the heat sink and the power supply device to guide at
least a certain amount of air flowing out from the heat sink to flow to
and cool the power supply device.

The water treatment apparatus of claim 45, wherein one side of the air
guide unit is positioned at the air outflow side of the heat sink and the
other side thereof is positioned at the power supply device.

The water treatment apparatus of claim 46, wherein air introduced into
the heat sink flows out from both sides of the heat sink, and one side of
the air guide unit is positioned at either side of the heat sink.

The water treatment apparatus of claim 47, wherein the other side of
the air guide unit is positioned at the plurality of air inflow/outflow
holes formed on the power supply device.

The water treatment apparatus of claim 46, wherein one side of the air
guide unit has a sectional area larger than that of the other side of the
air guide unit.

The water treatment apparatus of claim 45, wherein the air guide unit is
a duct.

The water treatment apparatus of claim 50, wherein one side of the duct
is opened and forms an air flow path with a device in which the power
supply device is installed.

The water treatment apparatus of claim 45, wherein the power supply
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device is positioned in an upper part of the cooling unit.
[Claim 53] The water treatment apparatus of claim 40, wherein the power supply

device is a switched-mode power supply (SMPS).
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[Fig. 16]
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