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(54) APPARATUS FOR SUPPLYING FUNCTIONAL WATER

(57) An embodiment of the present invention relates
to an apparatus for supplying functional water. A part of
a carbonating module may be arranged so as to pene-
trate one side of a cold water supply module or arranged
so as to be accommodated within the cold water supply
module. In addition, a cold water guide module may be
arranged within the cold water supply module so as to
form a spiral cold water flow path, and a cold water defrost
module may be arranged within the cold water guide
module so as to prevent the cold water flow path from
being blocked due to the freezing of cold water.
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Description

TECHNICAL FIELD

[0001] At least one example embodiment relates to an
apparatus for supplying functional water, and more par-
ticularly, to an apparatus for supplying functional water
that may provide soda water in addition to cold water and
hot water, and may prevent a freezing phenomenon of
the cold water and the soda water.

RELATED ART

[0002] In general, a hot/cold water purifier purifies wa-
ter supplied from a separate water tank or a faucet, and
provides the purified water at a temperature desired by
a user by cooling or heating the purified water at a pre-
determined temperature. Currently, due to the water con-
tamination and user convenience, etc., the hot/cold water
purifier is widely used at home, a company, a public lo-
cation, and the like.
[0003] Also, in the United States or European Coun-
tries, people generally drink soda water at home. The
soda water is contained in a separate container and in
this state, sold to a customer, or is directly produced at
home using a home soda water maker.
[0004] In the recent times, a product in which a function
of supplying soda water is added to a hot/cold water pu-
rifier for supplying cold water and hot water is released
in the market. The existing hot/cold water purifier capable
of producing soda water cools soda water and cold water
by disposing a cooling device along the outer circumfer-
ence of a soda water storage container and a cold water
storage container. Accordingly, in the existing hot/cold
water purifier, the individual cooling devices are to be
installed relative to the soda water storage container and
the cold water storage container, respectively. Thus,
manufacturing cost may increase and a manufacturing
process may become complex. Further, a size of a prod-
uct may increase.
[0005] Meanwhile, technology for cooling a soda water
storage container and a cold water storage container us-
ing a single cooling device is under development. For
example, Korean Patent Publication No.
10-2010-0055991, titled with a water supply apparatus,
and filed on November 18, 2008, and published on May
27, 2010, discloses a water supply apparatus for easily
supplying soda water by enhancing a structure. FIG. 2
of the related art illustrates a structure using a single cool-
ing device. Here, two coils diverge from a refrigerant coil
of the cooling device in the middle of the cooling device
and wind around a cold water tank and a soda water tank,
respectively. Accordingly, the cold water tank and the
soda water tank may be cooled simultaneously using a
single compressor and condenser and an expander.
[0006] In the above cooling structure, the cold water
tank and the soda water tank are individually cooled at
different locations. Thus, two coils need to diverge from

the cooling coil and to wind around the cold water tank
and the soda water tank, respectively, and then to be
unified into a single cooling coil. Accordingly, a use
amount of the cooling coil may increase and a diverged
portion of the cooling coil may not be substantially used
for cooling.
[0007] Meanwhile, technology for spirally forming a
flow path of cold water in a cold water storage container
has been currently developed to enhance the cooling ef-
ficiency and production efficiency of cold water. For ex-
ample, Korean Registration Utility Model No.
20-0323013, titled with a cold/hot water purifier of cooling
reservoir water tank using multistage separate plate, filed
on May 2, 2003, and published on August 14, 2003, dis-
closes technology for continuously cooling water along
a spiral flow path by enhancing a multistage separate
plate to be in a helical multistage structure.
[0008] In the above cooling structure, water may be
continuously cooled and thus, it is possible to enhance
the cooling efficiency and production of cold water. How-
ever, if the cold water is not taken out for a relatively long
period of time, a probability for super-cooling of water
may increase. As a result, the water may be frozen in the
flow path and the flow path may be blocked due to the ice.

DESCRIPTION

SUBJECTS

[0009] At least one example embodiment provides a
functional water supply apparatus that may reduce all of
an installation space of a cold water supply module and
a carbonating module and a size of a cooling module by
integrally configuring the cold water supply module and
the carbonating module.
[0010] Also, at least one example embodiment pro-
vides a functional water supply apparatus that may en-
hance the cooling efficiency and production efficiency of
cold water by forming a spiral cold water flow path in a
cold water supply module.
[0011] Also, at least one example embodiment pro-
vides a functional water supply apparatus that may dy-
namically prevent a flow path from being blocked due to
super-cooling of cold water and soda water by disposing
a defrost module configured to remove ice in a cold water
supply module or a carbonating module.
[0012] Also, at least one example embodiment pro-
vides a functional water supply apparatus that may dis-
pose all of or a portion of a carbonating module in a cold
water supply module using a dual structure.
[0013] Also, at least one example embodiment pro-
vides a functional water supply apparatus that may
smoothly perform cleaning or repair and maintain of a
carbonating module and a cold water supply module by
easily separating the carbonating module and the cold
water supply module.
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SOLUTIONS

[0014] According to at least one example embodiment,
there is provided an apparatus for supplying functional
water, the apparatus including a cold water supply mod-
ule configured to supply cold water; a carbonating mod-
ule provided to the cold water supply module to enable
heat exchange with the cold water, and to be supplied
with the cold water and produce soda water; a cooling
module provided at an outer side of the cold water supply
module and the carbonating module to cool the cold water
and the soda water; a cold water guide module provided
in the cold water supply module to form a spiral cold water
flow path in the cold water supply module; and a cold
water defrost module provided to the cold water guide
module and configured to provide heat to the cold water
guide module and the cold water to prevent the cold water
flow path from being blocked by freezing of the cold water.
[0015] Therefore, according to at least one example
embodiment, the carbonating module may be cooled us-
ing cold water stored in the cold water supply module
together with the cooling module, thereby substantially
decreasing cooling load of the cooling module. Also, ac-
cording to at least one example embodiment, a freezing
phenomenon of the cold water may be prevented using
heat of the cold water defrost module, thereby preventing
the cold water flow path from being blocked by freezing
of the cold water.
[0016] According to an aspect, an inlet through which
water flows in from an outside may be formed at one side
of the cold water supply module, and an outlet through
which the cold water flows out may be formed at another
side of the cold water supply module. The cold water
guide module may include a guide bar provided in the
cold water supply module to be disposed in a long form
from the inlet toward the outlet; and a flow guide provided
in a spiral wing shape at outer periphery of the guide bar
to form the cold water flow path in a spiral shape along
the outer periphery of the guide bar.
[0017] The cold water defrost module may be provided
to be accommodated in the guide bar.
[0018] The guide bar may be provided in a pipe struc-
ture in which a hollow portion for accommodating the cold
water defrost module is formed. One end of the guide
bar may be provided in a closed shape to prevent inflow
of the cold water and disposed inside the cold water sup-
ply module, and another end of the guide bar may be
provided in an open shape to enable insertion of the cold
water defrost module, and disposed outside the cold wa-
ter supply module.
[0019] The cold water supply module may include a
cold water flow sensor configured to sense a discharge
quantity of the cold water, and the cooling module may
include a cold water temperature sensor mounted to the
cold water supply module to sense a temperature of the
cold water. An operation of the cold water defrost module
may be controlled based on a sensing value of at least
one of the cold water flow sensor or the cold water tem-

perature sensor.
[0020] According to an aspect, a portion of the cold
water guide module and the cold water defrost module
may extend from the carbonating module to provide heat
to the carbonating module.
[0021] An insertion hole portion or an insertion groove
portion into which an extending portion of the cold water
guide module and the cold water defrost module is to
insert may be formed on the carbonating module.
[0022] According to an aspect, the functional water
supply apparatus may further include a soda water de-
frost module provided in the carbonating module to pro-
vide heat to the soda water in order to prevent super-
cooling or freezing of the soda water.
[0023] The carbonating module may include a soda
water temperature sensor provided in the carbonating
module to sense a temperature of the soda water, and
an operation of the soda water defrost module may be
controlled based on a sensing value of the soda water
temperature sensor.
[0024] According to an aspect, the carbonating module
may be provided in the cold water supply module to sink
under the cold water stored in the cold water supply mod-
ule. Accordingly, the entire size may be reduced by inte-
grating the cold water supply module and the carbonating
module, and the carbonating module may be cooled us-
ing the cold water stored in the cold water supply module.
[0025] According to an aspect, the carbonating module
may be provided to penetrate the cold water supply mod-
ule at one side of the cold water supply module so that
a portion of the carbonating module is in contact with the
cold water stored in the cold water supply module. Ac-
cordingly, an installation space may be reduced by re-
ducing a size of the cold water supply module and the
carbonating module, and a portion of the carbonating
module may be cooled using the cold water stored in the
cold water supply module.
[0026] The cold water supply module may include a
cold water tank configured to produce and store cold wa-
ter so that an outside of the cold water tank is encom-
passed by the cooling module; and a cold water dis-
charge portion communicably connected to the cold wa-
ter tank to discharge the cold water in the cold water tank
to an outside. Here, the cold water discharge portion may
be provided to penetrate the carbonating module.
[0027] A gap for presence of the cold water may be
formed between the soda water tank and the cold water
tank.
[0028] According to an aspect, the carbonating module
may be provided at one side of the cold water supply
module to be in contact therewith to transfer heat to the
cold water supply module.

EFFECTS

[0029] In a functional water supply apparatus accord-
ing to example embodiments, a carbonating module may
be provided closely at one side of a cold water supply
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module, or all of or a portion of the carbonating module
may be disposed in the cold water supply module. Ac-
cordingly, it is possible to reduce an installation space of
the cold water supply module and the carbonating mod-
ule and a size of a cooling module by minimizing the
entire size of the cold water supply module and the car-
bonating module. Accordingly, it is possible to achieve
the miniaturization of the functional water supply appa-
ratus.
[0030] Also, in a functional water supply apparatus ac-
cording to example embodiments, since at least a portion
of a carbonating module is formed to be in contact with
cold water of a cold water supply module, it is possible
to cool soda water stored in the carbonating module using
the cold water stored in the cold water supply module.
Accordingly, it is possible to enhance the cooling efficien-
cy and a cooling speed of soda water.
[0031] Also, in a functional water supply apparatus ac-
cording to example embodiments, since a spiral cold wa-
ter flow path is formed by disposing a cold water guide
module in a cold water supply module, cold water may
flow along the cold water flow path based on a first-in-
first-out (FIFO) scheme, without mixing with water flowing
in from an outside. A cooling module may continuously
cool the cold water flowing along the cold water flow path.
Accordingly, it is possible to enhance a cooling efficiency
and production of cold water. Also, it is possible to de-
crease a production time of cold water.
[0032] Also, a functional water supply apparatus ac-
cording to example embodiments is provided in a struc-
ture in which a cold water defrost module is disposed in
a cold water guide module. Accordingly, it is possible to
prevent a cold water flow path from being blocked by
freezing of cold water using heat of the cold water defrost
module. In particular, when one end of the cold water
defrost module extends toward an insertion hole portion
or an insertion groove portion of a carbonating module,
it is possible to prevent a freezing phenomenon of soda
water at the same time using the heat of the cold water
defrost module.
[0033] Also, a functional water supply apparatus ac-
cording to example embodiments is provided in a struc-
ture in which a soda water defrost module is disposed in
a carbonating module. Accordingly, it is possible to pre-
vent a freezing phenomenon of soda water using heat of
a cold water defrost module and the separate soda water
defrost module.
[0034] Also, in a functional water supply apparatus ac-
cording to example embodiments, a carbonating module
is provided in a cap shape and thus, may be easily cou-
pled with or separated from a penetration portion of a
cold water supply module. Accordingly, it is possible to
conveniently perform cleaning and repair and maintain
of the carbonating module and the cold water supply
module.
[0035] Also, in a functional water supply apparatus ac-
cording to example embodiments, a gap between a soda
water tank of a carbonating module and a cold water tank

of a cold water supply module may be secured as a set
size by providing a gap former between the soda water
tank and the cold water tank. Accordingly, since cold wa-
ter of the cold water tank flows in the gap between the
soda water tank and the cold water tank, it is possible to
stably secure the cooling performance of the soda water
tank using the cold water of the cold water tank.
[0036] Also, a functional water supply apparatus ac-
cording to example embodiments is provided in a struc-
ture in which a cold water discharge portion penetrates
a soda water tank of a carbonating module. Accordingly,
it is possible to optimize an arrangement structure of a
cold water supply module and the carbonating module,
and to omit a complex pipeline for supplying cold water.

BRIEF DESCRIPTION OF DRAWINGS

[0037]

FIG. 1 is a cross-sectional view illustrating a func-
tional water supply apparatus according to an exam-
ple embodiment.
FIGS. 2 through 4 are a front view, an exploded view,
and a top view, respectively, illustrating a main part
of the functional water supply apparatus of FIG. 1.
FIG. 5 is a cross-sectional view cut along line A-A of
FIG. 4.
FIG. 6 is a perspective view illustrating a tank cover
of a soda water tank of FIG. 5.
FIG. 7 is a perspective view illustrating a cold water
guide module and a cold water defrost module of
FIG. 6.
FIGS. 8 through 10 illustrate a main part of a func-
tional water supply apparatus according to another
example embodiment.

MODE TO CARRY OUT THE DISCLOSURE

[0038] Hereinafter, example embodiments will be de-
scribed in detail with reference to the accompanying
drawings. However, the example embodiments are not
limited thereto or restricted thereby. Like reference nu-
merals presented in the drawings refer to like elements
throughout.
[0039] FIG. 1 is a cross-sectional view illustrating a
functional water supply apparatus 100 according to an
example embodiment, and FIGS. 2 through 4 are a front
view, an exploded view, and a top view, respectively,
illustrating a main part of the functional water supply ap-
paratus 100 of FIG. 1. FIG. 5 is a cross-sectional view
cut along line A-A of FIG. 4, FIG. 6 is a perspective view
illustrating a tank cover 121b of a soda water tank 121
of FIG. 5, and FIG. 7 is a perspective view illustrating a
cold water guide module 160 and a cold water defrost
module 170 of FIG. 6.
[0040] Referring to FIG. 1, the functional water supply
apparatus 100 according to an example includes a cold
water supply module 110, a carbonating module 120, a
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cooling module 130, a hot water supply module 140, a
water supply module 150, the cold water guide module
160, and the cold water defrost module 170.
[0041] Hereinafter, the example embodiment is de-
scribed based on an example in which the functional wa-
ter supply apparatus 100 provides all of cold water CW,
hot water HW, and soda water SW, however, is not limited
thereto. Combinations of various functional water, such
as cold water CW and soda water SW, mineral water and
soda water SW, and the like, may be applicable.
[0042] Referring to FIG. 1, the cold water supply mod-
ule 110 is configured to supply the cold water CW to an
outside. For example, the cold water supply module 110
may include a cold water tank 112 and a cold water dis-
charge portion 114.
[0043] The cold water tank 112 refers to a tank for pro-
ducing and storing the cold water CW. That is, the cold
water CW may be produced in the cold water tank 112
by a cooling operation of the cooling module 130. Also,
the produced cold water CW may be maintained in a low
temperature state by the cooling operation of the cooling
module 130 with being stored in the cold water tank 112.
Here, an inlet 112a through which water flows in from an
outside and an outlet 112b through which the cold water
CW flows out may be formed on the cold water tank 112.
Hereinafter, the example embodiment in which the inlet
112a is formed in a lower portion of the cold water tank
112 and the outlet 112b is formed in an upper portion of
the cold water tank 112 is described.
[0044] The cold water discharge portion 114 is config-
ured to discharge the cold water CW stored in the cold
water tank 112 to an external user that is present outside
the apparatus. Accordingly, the cold water discharge por-
tion 114 may be communicably connected to the cold
water tank 112. For example, the cold water discharge
portion 114 may include a cold water discharge line 114b
and a cold water discharge valve 114a.
[0045] Here, the cold water discharge line 114b is a
cold water discharge path through which the cold water
CW in the cold water tank 112 flows in the cold water
discharge valve 114a. One end of the cold water dis-
charge line 114b may be communicably connected to
the outlet 112b of the cold water tank 112, and another
end of the cold water discharge line 114a may be com-
municably connected to the cold water discharge valve
114a. The cold water discharge line 114b may be formed
to penetrate the carbonating module 120. Accordingly, a
leakage prevention structure may be applied to a pene-
tration portion of the cold water discharge line 114b. Once
the cold water discharge line 114b is structured to pen-
etrate the carbonating module 120 as above, the cold
water discharge line 114b may not be withdrawn to the
outside through the side of the cold water tank 112. Ac-
cordingly, it is possible to prevent interference between
the cooling module 130 and the cold water discharge line
114b, and to prevent an increase in a discharge temper-
ature of the cold water CW by minimizing the external
exposure of the cold water discharge line 114b. Also, the

cooling module 130 may be provided at the side of the
cold water tank 112 at maximum tightness thereto without
interference from the cold water discharge line 114b. Ac-
cordingly, the cold water CW may be further efficiently
cooled.
[0046] The cold water discharge valve 114a may se-
lectively discharge the cold water CW flown in through
the cold water discharge line 114b to the outside. Ac-
cordingly, the cold water discharge valve 114a may be
provided in a structure to be opened and closed through
direct control of the user.
[0047] Meanwhile, the cold water discharge portion
114 may further include a cold water pump provided on
the cold water discharge line 114b to forcefully pump the
cold water CW, or a cold water flow sensor 114c provided
on the cold water discharge line 114b to measure the
discharge quantity of cold water CW in real time. Here-
inafter, the example embodiment in which the cold water
flow sensor 114c is provided at an end of the cold water
discharge line 114b connected to the cold water dis-
charge valve 114a is described.
[0048] Referring to FIGS. 1 through 6, the carbonating
module 120 is configured to supply soda water SW to
the user. Hereinafter, the example embodiment in which
the carbonating module 120 produces the soda water
SW using the cold water CW of the cold water supply
module 110 is described. Also, the soda water SW may
be cooled by the cold water CW of the cooling module
130 and the cold water supply module 110, and main-
tained in a low temperature state with being stored in the
carbonating module 120.
[0049] In the example embodiment, the carbonating
module 120 may be provided to penetrate the cold water
supply module 110 at one side of the cold water supply
module 110 so that a portion of the carbonating module
120 is in contact with the cold water CW stored in the
cold water supply module 110. Accordingly, a portion of
the carbonating module 120 may be provided to be en-
compassed by the cold water stored in the cold water
supply module 110. Through the above structure, it is
possible to reduce an installation space by reducing the
entire size of the cold water supply module 110 and the
carbonating module 120, and to cool the soda water in
the carbonating module 120 using the cold water stored
in the cold water supply module 110.
[0050] In detail, a penetration portion 116 may be
formed on one side of the cold water supply module 110.
A portion of the carbonating module 120 may be inserted
into and thereby penetrate the penetration portion 116.
To prevent the occurrence of water leakage between the
carbonating module 120 and the penetration portion 116,
the carbonating module 120 may be provided in a cap
shape that shields the penetration portion 116. Accord-
ingly, the carbonating module 120 may be smoothly
mounted to or separated from the penetration portion 116
of the cold water supply module 110. Cleaning and main-
tain and repair of the carbonating module 120 and the
cold water supply module 110 may be readily performed.
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[0051] For example, the carbonating module 120 may
include a soda water tank 121, a cold water supply portion
122, a carbonic acid gas supply portion 126, and a soda
water discharge portion 124.
[0052] The soda water tank 121 is a tank that produces
and stores the soda water SW. Hereinafter, the example
embodiment in which a lower portion of the soda water
tank 121 is inserted into and thereby penetrates the pen-
etration portion 116 formed in an upper portion of the
cold water tank 112 is described. That is, the lower portion
of the soda water tank 121 may be inserted into an inside
of the cold water tank 112 through the penetration portion
116. Here, an upper portion of the soda water tank 121
may couple with the upper portion of the cold water tank
112 to cover and thereby shield the penetration portion
314. Accordingly, the soda water tank 121 and the cold
water tank 112 may be coupled in a dual tank structure
in which two cylindrical tanks are dually disposed at an
inner side and an outer side. To this end, the soda water
tank 121 may be formed in a container structure with a
diameter less than that of the cold water tank 112.
[0053] Dissimilarly, the penetration portion 116 may be
formed in the lower portion or on the side of the cold water
tank 112 of the cold water supply module 110. Here, in
the example embodiment, since water is supplied from
an external water source to the lower portion of the cold
water supply module 110, a structure in which the pen-
etration portion 116 is formed in the lower portion of the
cold water supply module 110 may degrade the cooling
effect of the soda water SW due to contact between the
water that flows in the cold water tank 112 and the soda
water SW. Also, in the example embodiment, since the
cooling module 130 is provided to encompass the outer
periphery of the cold water supply module 110, a struc-
ture in which the penetration portion 116 is formed on
the side of the cold water supply module 110 may sub-
stantially decrease an installation area of the cooling
module 130 and may degrade the cooling performance
of the cold water supply module 110.
[0054] The cold water supply portion 122 is configured
to supply the cold water CW to an inside of the soda water
tank 121. The cold water supply portion 122 may be pro-
vided between the soda water tank 121 and the cold wa-
ter discharge portion 114. For example, the cold water
supply portion 122 may include a cold water supply line
122a, a cold water supply valve 122b, and a cold water
supply pump 122c.
[0055] Here, the cold water supply line 122a is a cold
water transport path formed between the soda water tank
121 and the cold water discharge portion 114. One end
of the cold water supply line 122a may be communicably
connected to soda water tank 121 and another end of
the cold water supply line 122a may be communicably
connected to th the cold water discharge line 114b.
[0056] The cold water supply valve 122b is configured
to open and close the cold water supply line 122a. The
cold water supply valve 122b may be provided on the
cold water supply line 122a. The cold water supply valve

122b may be configured as an electrically controllable
solenoid valve.
[0057] Also, the cold water supply pump 122c is con-
figured to pump cold water of the cold water supply line
122a in response to opening of the cold water supply
valve 122b. The cold water supply pump 122c may be
disposed on the cold water supply line 122a. The cold
water supply pump 122c may operate in response to
opening of the cold water supply valve 122b, and may
be suspended in response to closing of the cold water
supply valve 122b.
[0058] The carbonic acid gas supply portion 126 is con-
figured to supply carbonic acid gas to the inside of the
soda water tank 121 at the event of producing the soda
water SW. For example, the carbonic acid gas supply
portion 126 may include a carbonic acid gas supply tank
126a and a carbonic acid gas supply line 126b. The car-
bonic acid gas supply tank 126a may compress and store
the carbonic acid gas at high pressure. One end of the
carbonic acid gas supply line 126b may be communicably
connected to the carbonic acid gas supply tank 126a,
and another end of the carbonic acid gas supply line 126b
may be communicably connected to the soda water tank
121. Accordingly, the carbonic acid gas of the carbonic
acid gas supply tank 126a may be supplied to the inside
of the soda water tank 121 along the carbonic acid gas
supply line 126b.
[0059] Here, check valves 123 and 127 may be pro-
vided to the cold water supply line 122a and the carbonic
acid gas supply line 126b, respectively. That is, the check
valves 123 and 127 may prevent the carbonic acid gas
in the soda water tank 121 from flowing backward to the
cold water supply line 122a and the carbonic acid gas
supply line 126b.
[0060] The soda water discharge portion 124 is con-
figured to discharge the soda water SW stored in the
soda water tank 121 to the external user. The soda water
discharge portion 124 may be communicably connected
to the soda water tank 121. For example, the soda water
discharge portion 124 may include a soda water dis-
charge line 124b and a soda water discharge valve 124a.
[0061] Here, the soda water discharge line 124b is a
soda water discharge path through which the soda water
SW in the soda water tank 121 flows in the soda water
discharge valve 124a. One end of the soda water dis-
charge line 124b may be communicably connected to
the soda water tank 121, and another end of the soda
water discharge line 124b may be communicably con-
nected to the soda water discharge valve 124a. The soda
water discharge valve 124a may selectively discharge
the soda water SW flown in through the soda water dis-
charge line 124b to the outside. The soda water dis-
charge valve 124a may be provided in a structure to be
opened and closed through direct control of the user.
[0062] Referring to FIGS. 1 through 6, the carbonating
module 120 may further include a water level sensor 128.
The water level sensor 128 is configured to sense a water
level of the soda water SW stored in the soda water tank
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121. Accordingly, an operation of the cold water supply
portion 122 and the carbonic acid gas supply portion 126
may be appropriately controlled based on a water level
sensing value of the water level sensor 128. For example,
the water level sensor 128 may be configured as at least
one of a float sensor or an electrode sensor. However,
it is only an example and a variety of sensor structures
capable of sensing a water level of cold water may be
applied.
[0063] Hereinafter, a structure and a connection rela-
tionship of the soda water tank 121 according to the ex-
ample embodiment will be further described with refer-
ence to FIGS. 2 through 6.
[0064] Referring to FIGS. 2 through 6, the soda water
tank 121 may include a tank body 121a and a tank cover
121b.
[0065] The tank body 121a may be provided in a con-
tainer shape for producing and storing the soda water
SW. The tank body 121a may be inserted into the pen-
etration portion 116 and penetrate the penetration portion
116, and disposed in the cold water tank 112 accordingly.
The tank body 121a may be provided in a cylindrical
shape with a diameter less than that of the cold water
tank 112. An opening (not shown) to which the tank cover
121b is mounted may be formed on the top surface of
the tank body 121a.
[0066] The tank cover 121b may be formed in a shape
capable of simultaneously shielding the opening of the
tank body 121a and the penetration portion 116 of the
cold water tank 112. The tank cover 121b may be mount-
ed to or detachable from the upper portion of the tank
body 121a and the upper portion of the cold water tank
112. Here, the tank cover 121b may fixably couple with
the upper portion of the cold water tank 112 and the tank
body 121a using a coupling member. Accordingly, the
tank cover 121b may be formed with a width greater than
a width of the upper portion of the cold water tank 112 to
cover the upper portion of the cold water tank 112 as well
as the tank body 121a of the soda water tank 121.
[0067] Here, a packing member 121c may be provided
to the tank cover 121b. The packing member 121c is
configured to prevent the leakage of soda water SW, cold
water CW, and carbonic acid gas through the opening
and the penetration portion 116. For example, the pack-
ing member 121c may be formed using ring-shaped rub-
ber packing to be disposed on the bottom surface of the
tank cover 121b.
[0068] The cold water discharge line 114b, the cold
water supply line 122a, the carbonic acid gas supply line
126b, the soda water discharge line 124b, the water level
sensor 128, and a soda water defrost module 180 and a
soda water temperature sensor 182, which will be de-
scribed below, may be provided to penetrate the tank
cover 121b on a central portion of the tank cover 121b.
The carbonic acid gas supply line 126b may be connect-
ed to a pipe member 121d formed to penetrate the tank
cover 121b, and the water level sensor 128 may be dis-
posed in the pipe member 121d. Accordingly, the car-

bonic acid gas supply line 126b and the water level sen-
sor 128 may be installed in a compact structure.
[0069] Also, a partition 121e for partitioning the inner
space of the tank body 121a may be provided to the tank
cover 121b. The partition 121e may protrude downward
from the bottom surface of the tank cover 121b. The par-
tition 121e may protrude at a length at which the bottom
surface of the tank body 121a and a lower portion of the
partition 121e are separate from each other when cou-
pling the tank cover 121b and the tank body 121a. The
inner space of the tank body 121a may be divided into a
first space S1 and a second space S2 by way of the
partition 121e. The first space S1 is a space in which the
cold water supply line 122a, the soda water defrost mod-
ule 180, and the soda water temperature sensor 182 are
disposed. The second space S2 is a space in which the
soda water discharge line 124b, the cold water discharge
line 114b, the carbonic acid gas supply line 126b, the
pipe member 121d, and the water level sensor 128 are
disposed. Accordingly, it is possible to prevent the cold
water CW being supplied through the cold water supply
line 122a from being immediately discharged through the
soda water discharge line 124b. In detail, the cold water
CW may be supplied to the first space S1 through the
cold water supply line 122a. Once the cold water CW is
supplied to the first space S1, the cold water CW suffi-
ciently mixes with the carbonic acid gas whereby the soda
water SW may be produced. The soda water SW in the
first space S1 may flow in the second space S2 through
a space formed between the lower portion of the partition
121e and a floor surface of the tank body 121a. The soda
water SW in the second space S2 may be discharged to
the outside through the soda water discharge line 124b.
[0070] Referring to FIGS. 1, 3, and 5, a gap G in which
the cold water stored in the cold water tank 112 is to be
disposed may be formed between the soda water tank
121 and the cold water tank 112. That is, the tank body
121 a of the soda water tank 121 may be disposed without
a tight contact with the inner side of the cold water tank
112. Accordingly, the cold water CW may flow in a space
between the cold water tank 112 and the tank body 121a.
Accordingly, the side and the lower portion of the tank
body 121a may be encompassed by the cold water CW
stored in the cold water tank 112. Here, the bottom sur-
face and the side of the tank body 121a may be in contact
to enable heat exchange with the cold water CW of the
cold water tank 112. The soda water SW stored in the
tank body 121a may exchange heat with the cold water
CW of the cold water tank 112 by way of the tank body
121a. Meanwhile, the cold water tank 112 and the soda
water tank 121 may be formed using a material having
excellent heat transfer performance. Accordingly, the
cooling efficiency of the cold water CW stored in the cold
water tank 112 and the cooling efficiency of the soda
water SW stored in the soda water tank 121 may be en-
hanced.
[0071] A gap former 121f configured to form the gap
G at a set size may be provided to at least one of the
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cold water tank 112 and the soda water tank 121. The
gap former 121 f may serve to form and maintain the gap
G between the cold water tank 112 and the soda water
tank 121. In addition, the gap former 121f may serve to
stably support the side of the soda water tank 121 in the
cold water tank 112.
[0072] For example, the gap former 121f may be pro-
vided in a protrusion shape on at least one side of the
cold water tank 112 and the soda water tank 121. The
gap former 121f may protrude at a height corresponding
to an interval of the gape G. Alternatively, the gap former
121f may be provided as a spacer attached to at least
one side of the cold water tank 112 and the soda water
tank 121. The gap former 121f may be formed to have a
thickness corresponding to the interval of the gap G.
Hereinafter, for clarity of description, in the example em-
bodiment, the gap former 121f may be formed to contin-
uously protrude at a set height along the circumference
of the tank body 121a, and to this end, an upper portion
of the side of the tank body 121a is curved to have a step
toward expanding a diameter. However, it is only an ex-
ample and various modifications may be made based on
a design condition and situation of the functional water
supply apparatus 100.
[0073] Referring to FIG. 1, the cooling module 130 is
configured to produce and maintain the cold water CW
of the cold water supply module 110 and the soda water
SW of the carbonating module 120 at a set temperature
or less. The cooling module 130 may be provided at the
outer side of the cold water supply module 110 and the
carbonating module 120. Hereinafter, the example em-
bodiment in which the cooling module 130 is disposed
to encompass the outer circumference of the cold water
supply module 110 is described.
[0074] The cooling module 130 may be configured to
further cool the cold water supply module 110 rather than
the carbonating module 120 since cooling load of the
cold water supply module 110 is generally great com-
pared to that of the carbonating module 120. That is, the
cold water supply module 110 produces the cold water
CW by cooling water of a room temperature, whereas
the carbonating module 120 produces the soda water
SW through reaction between the cold water CW and the
carbonic acid gas. Accordingly, the cooling load of the
cold water supply module 110 using the water of the room
temperature may be greater than that of the carbonating
module 120 using the cold water CW.
[0075] For example, the cooling module 130 may in-
clude a compressor (not shown) configured to compress
refrigerant, a condenser (not shown) configured to con-
dense the refrigerant compressed at the compressor, an
expander (not shown) configured to inflate the refrigerant
condensed at the condenser, and an evaporator config-
ured to evaporate the refrigerant inflated at the expander
and to guide the refrigerant to the compressor. Here, the
evaporator may include a cooling pipe 132 in which flow
and evaporation of the refrigerant occurs. The cooling
pipe 132 may be disposed to spirally wind along the outer

circumference of the cold water tank 112. The cooling
pipe 132 may densely wind the lower portion of the cold
water tank 112 at a relatively high density compared to
the upper portion thereof in which the soda water tank
121 is inserted on the outer side of the cold water tank
112. Accordingly, the cooling pipe 132 of the cooling mod-
ule 130 may further effectively cool the cold water CW
of the cold water tank 112 rather than the soda water SW
of the soda water tank 121.
[0076] Meanwhile, the cooling module 130 according
to the example embodiment may further include a cold
water temperature sensor 134 and a controller 136. The
cold water temperature sensor 134 may be provided in
the cold water tank 112 to measure a temperature of the
cold water CW stored in the cold water tank 112 in real
time. The controller 136 may sense a sensing value of
the cold water temperature sensor 134 and may appro-
priately control an operation of the cooling module 130
based on a sensing value of the soda water temperature
sensor 182. It will be described below.
[0077] Referring to FIG. 1, the hot water supply module
140 is configured to supply the hot water HW to the ex-
ternal user. For example, the hot water supply module
140 may include a hot water tank 142, a hot water dis-
charge portion 144, and an auxiliary tank 146.
[0078] The hot water tank 142 is a container configured
to produce and store the hot water HW. A heater (not
shown) for heating the water may be provided in the hot
water tank 142. Accordingly, in the hot water tank 142,
the heater may produce the hot water HW or maintain
the hot water HW at a high temperature by heating the
water stored in the hot water tank 142.
[0079] The hot water discharge portion 144 is config-
ured to discharge the hot water HW in the hot water tank
142 to the external user. The hot water discharge portion
144 may be communicably connected to the hot water
tank 142. For example, the hot water discharge portion
144 may include a hot water discharge line 144b and a
hot water discharge valve 144a. Here, the hot water dis-
charge line 144b is a hot water discharge path through
which the hot water HW in the hot water tank 142 flows
in the hot water discharge valve 144a. One end of the
hot water discharge line 144b may be communicably con-
nected to the hot water tank 142, and another end of the
hot water discharge line 144b may be communicably con-
nected to the hot water discharge valve 144a. The hot
water discharge valve 144a may selectively discharge
the hot water HW flown in through the hot water discharge
line 144b to the outside. Accordingly, the hot water dis-
charge valve 144a may be provided in a structure to be
opened and closed through direct control of the user.
[0080] The auxiliary tank 146 is configured to compen-
sate for a sudden increase in internal pressure of the hot
water tank 142. The auxiliary tank 146 may be commu-
nicably provided on one side of the hot water tank 142,
and may be formed with a relatively small size compared
to the hot water tank 142. Accordingly, if the internal pres-
sure of the hot water tank 142 increases to be a set pres-
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sure or more during an operation process of the hot water
supply module 140, high-temperature steam produced
in the hot water tank 142 may flow in the auxiliary tank
146. If the auxiliary tank 146 is not installed in the hot
water tank 142, the hot water tank 142 may have a risk
to explode at the event that the internal pressure of the
hot water tank 142 increases to be the set pressure or
more.
[0081] Referring to FIG. 1, the water supply module
150 is configured to supply water from an external water
source W1 to the hot water supply module 140 and the
cold water supply module 110 at a set pressure. For ex-
ample, the water supply module 150 may include a first
water supply portion 151,152, 153, 154, 155 and a sec-
ond water supply portion 156, 157.
[0082] The first water supply portion 151, 152, 153,
154, 155 is configured to supply the water to the cold
water tank 112 of the cold water supply module 110. The
first water supply portion 151,152, 153, 154, 155 may be
communicably provided between the cold water tank 112
and the external water source W1. For example, the first
water supply portion 151,152, 153, 154, 155 may include
a first water supply line 151 formed between the cold
water tank 112 and the water source W1, a purifying filter
152 disposed on the first water supply line 151 to purify
the water being supplied through the first water supply
line 151, a first water supply valve 155 disposed on the
first water supply line 151 to open and close the first water
supply line 151, and a pressure regulator 154 disposed
on the first water supply line 151 to adjust the pressure
of the water that passes through the first water supply
line 151.
[0083] Hereinafter, the example embodiment in which
the external water source W1 is tap water that supplies
the water at a preset pressure. The purifying filter 152 is
configured to remove foreign substances and bacteria
contained in the tap water and a variety of filters may be
used based on a design condition. The first water supply
valve 155 may be configured as an electrically control-
lable solenoid valve. The pressure regulator 154 may be
configured as a pressure reducing valve to appropriately
decrease the pressure of the tap water, and may also be
omitted or configured to decrease the pressure based on
a compression condition of the water source W1 and a
peripheral situation. Meanwhile, a check valve 153 may
be provided to the first water supply line 151 to prevent
the cold water in the cold water tank 112 from flowing
backward toward the first water supply line 151.
[0084] Meanwhile, water of a water storage tank may
be used as the external water source. In this case, the
water pressure is barely present, which differs from the
case in which the tap water is used for the external water
source W1. Thus, a pump to provide the supply pressure
of the cold water CW, the hot water HW, and the soda
water SH may be additionally installed.
[0085] The second water supply portion 156, 157 is
configured to supply water to the hot water tank 142 of
the hot water supply module 140. The second water sup-

ply portion 156, 157 may be connected between the hot
water supply module 140 and the first water supply por-
tion 151, 152, 153, 154, 155. For example, the second
water supply portion 156, 157 may include a second wa-
ter supply line 156 formed between the hot water tank
142 of the hot water supply module 140 and the first water
supply line 151, and a second water supply valve 157
disposed on the second water supply line 156 to open
and close the second water supply line 156. One end of
the second water supply line 156 may be connected to
the previous first water supply line 151 of the first water
supply valve 155 and another end of the second water
supply line 156 may be connected to the hot water tank
142. The second water supply valve 157 may be config-
ured as an electrically controllable solenoid valve. Drains
158 and 159 configured to drain the water being supplied
to the outside may be provided to the first water supply
line 151 and the second water supply line 156, respec-
tively.
[0086] Meanwhile, a bypass line 156a may be formed
between the first water supply line 151 and the second
water supply line 156. The bypass line 156a is a path
through which the water of the first water supply line 151
flows in the second water supply line 156 through by-
passing. One end of the bypass line 156a may be con-
nected to the first water supply line 151 after the first
water supply valve 155 and another end of the bypass
line 156a may be connected to the second water supply
line 156 after the second water supply valve 157. A by-
pass valve 156b may be provided on the bypass line
156a. The bypass valve 156b may selectively adjust the
flow of water through the bypass line 156a.
[0087] Referring to FIGS. 1 through 5 and 7, the cold
water guide module 160 may configure a cold water flow
path F through which the cold water CW flows in the cold
water supply module 110. The cold water guide module
160 may be accommodated in the cold water supply mod-
ule 110. The cold water flow path F may be formed in a
spiral shape from the inlet 112a toward the outlet 112b
in the cold water supply module 110.
[0088] For example, the cold water guide module 160
may include a guide bar 162 and a flow guide 164.
[0089] The guide bar 162 may be provided in the cold
water supply module 110 to be disposed in a long form
from the inlet 112a toward the outlet 112b. For example,
in the example embodiment, the guide bar 162 may be
provided in a long linear shape and may be disposed
vertically in the cold water supply module 110. An upper
end of the guide bar 162 may be positioned inside the
cold water supply module 110, and a lower end of the
guide bar 162 may be positioned outside the cold water
supply module 110. That is, the lower end of the guide
bar 162 may be disposed to penetrate the lower portion
of the cold water supply module 110.
[0090] Here, the guide bar 162 may be provided in a
pipe structure in which a hollow portion is formed. The
cold water defrost module 170 may be inserted into the
hollow portion of the guide bar 162. The upper end of the
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guide bar 162 may be disposed inside the cold water tank
112 and may be provided in a closed shape to prevent
inflow of the cold water CW. The lower end of the guide
bar 162 may be disposed outside the cold water tank
112, and may be provided in an open shape to enable
insertion of the cold water defrost module 170. Accord-
ingly, the cold water defrost module 170 may be inserted
into the hollow portion formed in the guide bar 162
through the lower end of the guide bar 162.
[0091] The flow guide 164 may configure the cold water
flow path F in a spiral shape along a lengthwise direction
of the guide bar 162. For example, the flow guide 164
may be provided in a spiral wing shape at outer periphery
of the guide bar 162 to make the water spirally flow from
the inlet 112a toward the outlet 112b. That is, the water
flown in the inlet 112a may spirally circle by the flow guide
164 and may flow in the outlet 112b. During this process,
the water may be cooled by the cooling module 130. Ac-
cordingly, the flow guide 164 may expand a length of a
water flow path in the cold water tank 112, thereby se-
curing a sufficient cooling time by the cooling module
130, and may guide the first flown water and subsequent-
ly flown water to sequentially flow along the cold water
flow path F without being mixed with each other, thereby
enhancing the production efficiency of the cold water CW.
[0092] Referring to FIGS. 1 through 5 and 7, the cold
water defrost module 170 is a device configured to pre-
vent the cold water flow path F from being blocked due
to freezing of the cold water CW. For example, the cold
water defrost module 170 may include a heater portion
172 and a power supply portion 174.
[0093] The heater portion 172 may be provided as an
electric heater configured to provide heat to the cold wa-
ter guide module 160 and the cold water CW. Hereinafter,
the example embodiment in which the heater portion 172
is configured as a silicon heater is described, however,
it is only an example. Various types of heaters may be
applicable based on a design condition and circumstance
of the functional water supply apparatus 100. The heater
portion 172 may be disposed in the hollow portion of the
guide bar 162 of the cold water guide module 160. For
example, the heater portion 172 may be disposed at the
upper end of the cold water guide module 160, and the
cold water guide module 160 and the heater portion 172
may be in tight contact with each other to secure the heat
transfer performance.
[0094] The power supply portion 174 may be provided
between the heater portion 172 and an external power
source to provide the external power to the heater portion
172. The power supply portion 174 may be disposed at
the outside of the hollow portion of the guide bar 162 of
the cold water guide module 160. For example, the power
supply portion 174 may be disposed at the lower end of
the cold water guide module 160, and the power supply
portion 174 may be connected to the external power
source through a wire (not shown).
[0095] Referring to FIGS. 1 and 5, ice I may be pro-
duced at a predetermined thickness along the inner cir-

cumference of the cold water tank 112 by the cooling
module 130. Accordingly, the water flowing in the inlet
112a may be quickly cooled through contact with the ice
I during a flowing process along the cold water flow path
F. The ice I of the cold water flow path F may be formed
to have a relatively thick thickness along getting closer
to the outlet 112b from the inlet 112a since a temperature
of the water flowing in the inlet 112a is higher than that
of the cold water CW flowing out through the outlet 112b.
[0096] However, if the cooling module 130 operates
for a relatively long time without withdrawal of the cold
water CW, the ice I may continuously become thicker by
the cooling module 130 and may block a passage of the
cold water flow path F. In addition, a discharge space D
formed between the cold water guide module 160 and
the soda water tank 121 in the cold water tank 112 is a
space that communicates with the outlet 112b. Thus, in
this space, the temperature of the cold water CW is lowest
and a freezing phenomenon of the cold water CW may
easily occur and the outlet 112b may be blocked due to
the freezing phenomenon of the cold water CW.
[0097] In the example embodiment, the cold water de-
frost module 170 may provide heat to the inside of the
cold water tank 112. Accordingly, it is possible to prevent
the thickness of the ice I formed along the inner circum-
ference of the cold water tank 112 from becoming to be
a preset value or more, thereby blocking the cold water
flow path F. In addition, it is possible to prevent the freez-
ing phenomenon of the cold water CW from occurring in
the discharge space D formed between the cold water
guide module 160 and the soda water tank 121, thereby
preventing the outlet 112b from being blocked with the
ice I. Accordingly, the cold water defrost module 170 may
actively secure the production efficiency and production
quantity of the cold water CW produced at the cold water
supply module 110.
[0098] Meanwhile, according to the example embodi-
ment, it is possible to measure the discharge quantity of
the cold water CW through the cold water flow sensor
114c provided to the cold water discharge portion 114 of
the cold water supply module 110 in real time, and to
measure a current temperature of the cold water CW
through the cold water temperature sensor 134 provided
to the cold water tank 112 of the cold water supply module
110 in real time. Accordingly, whether to operate the cold
water defrost module 170 may be appropriately selected
based on a sensing value of at least one of the cold water
flow sensor 114c or the cold water temperature sensor
134.
[0099] For example, if the current discharge quantity
of the cold water CW sensed at the cold water flow sensor
114c is less than a set discharge quantity, it may be de-
termined that the cold water flow path F is blocked due
to a freezing operation of the cold water CW. Accordingly,
the ice I of the cold water flow path F may be melted by
operating the cold water defrost module 170. Also, if the
current temperature of the cold water CW sensed at the
cold water flow sensor 114c is less than a set temperature
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range, it may be determined that the cold water CW is
super-cooled. Accordingly, the temperature of the cold
water CW may be appropriately adjusted by operating
the cold water defrost module 170.
[0100] Referring to FIGS. 1 through 6, the functional
water supply apparatus 100 according to the example
embodiment may further include a soda water defrost
module 180 configured to prevent sub-cooling or freezing
of soda water SW. The soda water defrost module 180
may be provided in the soda water tank 121 to provide
heat to the soda water SW stored in the soda water tank
121. For example, the soda water defrost module 180
may include a soda water heater 184 configured to pro-
vide heat to the soda water SW together with the cold
water guide module 160. The soda water heater 184 may
be disposed to penetrate the tank cover 121b on a central
portion of the tank cover 121b, and may be communicably
connected to the external power source through a wire
(not shown). Hereinafter, the example embodiment de-
scribes that the soda water heater 184 is provided as a
silicon heater. However, it is only an example and various
types of heaters may be used based on a design condi-
tion and situation of the functional water supply apparatus
100.
[0101] Meanwhile, a current temperature of the soda
water SW may be measured in real time through the soda
water temperature sensor 182 provided to the tank cover
121b of the carbonating module 120. An operation of the
soda water defrost module 180 may be appropriately
controlled based on a sensing value of the soda water
temperature sensor 182.
[0102] Hereinafter, an operation of the functional water
supply apparatus 100 according to the example embod-
iment will be described.
[0103] Initially, a cold water supply process of the func-
tional water supply apparatus 100 operates the cooling
module 130 by opening the first water supply valve 155
and by closing the second water supply valve 157. Here,
the water of the water source W1 flows in the inlet 112a
of the cold water tank 112 through the purifying filter 152
and the pressure regulator 154. The purifying filter 152
may purify the water and the pressure regulator 154 may
appropriately adjust the water pressure.
[0104] The water flown in the cold water tank 112 may
flow in the outlet 112b while circling in a spiral form along
the cold water flow path F formed by the cold water guide
module 160. Once the water flown in the inlet 112a flows
along the cold water flow path F, the water may be cooled
by the cooling module 130. At the same time, the water
may be cooled through direct contact with the ice I pro-
duced along the inner circumference of the cold water
tank 112. The produced cold water CW may be dis-
charged to the cold water discharge line 114b through
the outlet 112b.
[0105] If the cold water discharge valve 114a is in an
open state, the cold water CW in the cold water tank 112
may flow along the cold water discharge line 114b and
may be discharged to the external user through the cold

water discharge valve 114a. Here, the cold water flow
sensor 114c measures the discharge quantity of cold wa-
ter CW discharged through the cold water discharge
valve 114a in real time.
[0106] Also, a hot water supply process of the func-
tional water supply apparatus 100 operates the heater
by closing the first water supply valve 155 and by opening
the second water supply valve 157. The water of the wa-
ter source W1 flows in the hot water tank 142 through
the purifying filter 152 and the pressure regulator 154.
Here, the purifying filter 152 may purify the water and the
pressure regulator 154 may appropriately adjust the wa-
ter pressure.
[0107] The water flown in the hot water tank 142 is
heated by the heater and discharged to the hot water
discharge line 124b. Here, the water in the hot water tank
142 is heated to be a preset temperature or more by the
heater.
[0108] If the hot water discharge valve 124a is in an
open state, the hot water HW in the hot water tank 142
flows along the hot water discharge line 124b and is dis-
charged to the external user through the hot water dis-
charge valve 124a.
[0109] A soda water supply process of the functional
water supply apparatus 100 secures a sufficient amount
of cold water CW using the cold water supply module
110. If the amount of cold water CW is determined to be
insufficient, the functional water supply apparatus 100
operates the cooling module 130 by opening the first wa-
ter supply valve 155 and by closing the second water
supply valve 157, which is the same as the aforemen-
tioned cold water supply process. Accordingly, as in the
cold water supply process, the cold water CW is produced
and stored in the cold water tank 112.
[0110] If the sufficient amount of cold water CW is se-
cured, the functional water supply apparatus 100 oper-
ates the cold water supply pump 122c by closing the cold
water discharge valve 114a and by opening the cold wa-
ter supply valve 122b. Here, the cold water supply pump
122c pumps the cold water CW in the cold water tank
112 to the soda water tank 121. Accordingly, the cold
water CW in the cold water tank 112 flows along the cold
water discharge line 114b and is supplied to the soda
water tank 121 through the cold water supply line 122a.
[0111] In this state, when the carbonic acid gas supply
portion 126 supplies carbonic acid gas to the inside of
the soda water tank 121, the cold water CW supplied to
the inside of the soda water tank 121 may be produced
into the soda water through reaction to the carbonic acid
gas. Here, if the soda water discharge valve 124a is
opened, the soda water SW in the soda water tank 121
flows along the soda water discharge line 124b and is
discharged to the external user through the soda water
discharge valve 124a.
[0112] Meanwhile, if the functional water supply appa-
ratus 100 according to the example embodiment is used
for a relatively long period of time and the cold water CW
is not appropriately withdrawn, the cold water CW or the
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soda water SW may be super-cooled or frozen by the
cooling module 130.
[0113] For example, if the cold water CW or the soda
water SW is super-cooled to be less than an appropriate
temperature, the cold water CW or the soda water SW
may become too cold, which may cause the user to have
unpleasant feeling when drinking the cold water CW or
the soda water SW. If the cold water CW is frozen in the
cold water tank 112, a peripheral portion of the cold water
flow path F or the outlet 112b may be frozen, which may
make flow and discharge of the cold water CW impossi-
ble. If the soda water SW is frozen in the soda water tank
121, a peripheral portion of an entrance of the soda water
discharge line 124b may be frozen, which may make dis-
charge of the soda water SW impossible.
[0114] Here, sub-cooling or freezing of the cold water
CW stored in the cold water tank 112 may be sensed
based on a sensing value of the cold water temperature
sensor 134 and the cold water flow sensor 114c, and an
operation of the cold water defrost module 170 may be
appropriately determined accordingly. For example, if a
sensing value of the cold water temperature sensor 134
is less than a set temperature, the cold water CW may
be determined to be super-cooled or frozen and the cold
water defrost module 170 may be operated. If a sensing
value of the cold water flow sensor 114c is less than a
set flow quantity, the cold water CW may be determined
to be frozen and the cold water defrost module 170 may
be operated.
[0115] Once the power is applied to the cold water de-
frost module 170, the heat generated from the heater
portion 172 may be transferred to the inside of the cold
water tank 112 by way of the guide bar 162 of the cold
water guide module 160. If a temperature of the cold wa-
ter CW increases, the ice I frozen at the set value or more
along the inner circumference of the cold water tank 112
partially melts. Here, if a sensing value of the cold water
temperature sensor 134 increases to be a set tempera-
ture or more, an operation of the cold water defrost mod-
ule 170 is suspended.
[0116] Also, sub-cooling or freezing of the soda water
SW stored in the soda water tank 121 may be sensed
based on a sensing value of the soda water temperature
sensor 182, and an operation of the soda water defrost
module 180 may be appropriately determined according-
ly. For example, if a sensing value of the soda water
temperature sensor 182 is less than a set temperature,
the soda water SW may be determined to be super-
cooled or frozen and the soda water defrost module 180
may be operated.
[0117] Once the power is applied to the soda water
defrost module 180, the heat generated from the soda
water heater 184 may be transferred to the inside of the
soda water tank 121 and a temperature of the soda water
SW increases. Here, if a sensing value of the soda water
temperature sensor 182 increases to be a set tempera-
ture or more, an operation of the soda water defrost mod-
ule 180 is suspended.

[0118] FIG. 8 illustrates a main part of a functional wa-
ter supply apparatus 200 according to another example
embodiment.
[0119] Like reference numerals of FIG. 8 as those
shown in FIGS. 1 through 6 refer to like constituent ele-
ments throughout and a further description will be omit-
ted. Hereinafter, a description is made based on a differ-
ence with the functional water supply apparatus 100
shown in FIGS. 1 through 7.
[0120] Referring to FIG. 8, a difference between a func-
tional water supply apparatus 200 according to another
example embodiment and the functional water supply
apparatus 100 shown in FIGS. 1 through 7 lies in that a
portion of a cold water guide module 260 and a cold water
defrost module 270 extends toward the carbonating mod-
ule 120, and the soda water defrost module 180 shown
in FIGS. 1 through 6 is omitted.
[0121] That is, according to the example embodiment,
heat of the cold water defrost module 270 may be pro-
vided to the carbonating module 120 as well as the cold
water supply module 110, and the cold water defrost
module 270 may simultaneously prevent freezing of the
cold water CW and the soda water SW. Thus, the soda
water defrost module 180 may be omitted in the example
embodiment, which differs from the functional water sup-
ply apparatus 100 shown in FIGS. 1 through 7. Accord-
ingly, it is possible to reduce manufacturing cost by de-
creasing a number of parts included in the functional wa-
ter supply apparatus 100.
[0122] For example, an upper end of a guide bar 262
of the cold water guide module 260 may include an ex-
tender 266 that extends long toward an upper side. A
heater portion 272 of the cold water defrost module 270
may be disposed in the extender 266 of the guide bar
262. One of an insertion hole portion or insertion groove
portion 222 into which an extending portion of the guide
bar 262 and the heater portion 272 is to insert may be
formed in a lower portion of a tank body 221a of a soda
water tank 221. Hereinafter, for clarity of description, an
example embodiment in which the insertion groove por-
tion 222 is formed in the lower portion of the tank body
221a of the soda water tank 221 is described. However,
it is only an example, and the insertion hole portion may
be formed in the lower portion of the soda water tank
221. Where the insertion hole portion is formed in the
lower portion of the tank body 221a, the upper end of the
guide bar 262 and the heater portion 272 is disposed to
penetrate the insertion hole portion. Accordingly, a seal-
ing structure may be installed between the insertion hole
portion and the guide bar 262.
[0123] The heater portion 272 according to the exam-
ple embodiment may be formed using the same silicon
material as the heater portion 272 shown in FIGS. 1
through 7. A single heater portion 272 or a plurality of
heater portions 272 may be disposed in a lengthwise
direction of the guide bar 262 in a hollow portion of the
guide bar 262.
[0124] For example, if a single heater portion 272 is
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provided, the heat of the heater portion 272 may be pro-
vided to the cold water CW and the soda water SW si-
multaneously. Accordingly, the cold water defrost mod-
ule 270 may simultaneously eliminate freezing of the cold
water CW and the soda water SW.
[0125] On the contrary, if a plurality of heater portions
272 is provided in the lengthwise direction of the guide
bar 262, the heat may be selectively provided based on
a location of the guide bar 262 by selectively controlling
the operation of the heater portions 272. For example,
the heater portion 272 may include an upper heater 272a
disposed in the hollow portion of the extender 266 of the
guide bar 262 and a lower heater 272b disposed in a
lower portion of the hollow portion of the extender 266 of
the guide bar 262. Accordingly, the upper heater 272a
may perform the same functionality as the soda water
defrost module 180 shown in FIGS. 1 through 7, and the
lower heater 272b may perform the same functionality
as the cold water defrost module 270 shown in FIGS. 1
through 7.
[0126] FIGS. 9 and 10 illustrate a main part of a func-
tional water supply apparatus 300, 400 according to an-
other example embodiment.
[0127] Like reference numerals of FIGS. 9 and 10 as
those shown in FIGS. 1 through 7 refer to like constituent
elements throughout and a further description will be
omitted. Hereinafter, a description is made based on a
difference with the functional water supply apparatus 100
shown in FIGS. 1 through 7.
[0128] Referring to FIGS. 9 and 10, a difference be-
tween the functional water supply apparatus 300, 400
according to another example embodiment and the func-
tional water supply apparatus 100 shown in FIGS. 1
through 7 lies in that a carbonating module 320 is pro-
vided to be in tight contact with a cold water supply mod-
ule 310 at an outer side thereof or a carbonating module
420 is completely accommodated in a cold water supply
module 410.
[0129] Referring to the functional water supply appa-
ratus 300 of FIG. 9, a soda water tank 321 of the carbon-
ating module 320 may be disposed to be in tight side
contact with a cold water tank 312 of the cold water supply
module 310 at the outer side thereof. Accordingly, soda
water SW in the soda water tank 321 may be cooled by
the cold water tank 312 by way of a tight contact portion
330 between the soda water tank 321 and the cold water
tank 312. The tight contact portion 330 refers to a portion
on which the cold water tank 312 and the soda water tank
321 are in tight contact with each other, and refers to a
portion corresponding to an upper portion of the cold wa-
ter tank 312 and a lower portion of the soda water tank
321.
[0130] A heat exchange enhancement structure for en-
hancing the heat exchange performance may be applied
to the tight contact portion 330. If the heat exchange per-
formance is enhanced through the tight contact portion
330 between the cold water tank 312 and the soda water
tank 321 using the heat exchange enhancement struc-

ture, it is possible to enhance the cooling efficiency of
the soda water tank 321 by way of the cold water tank
312. Accordingly, it is possible to enhance the cooling
performance of the soda water SW stored in the soda
water tank 321.
[0131] For example, the heat exchange enhancement
structure may be a structure for increasing a heat ex-
change area of the tight contact portion 330 or a structure
for enhancing the heat exchange performance of the tight
contact portion 330. For example, the heat exchange en-
hancement structure may be provided on one of an in-
clined portion, an uneven portion, a protruding portion,
or an electric heating portion. The inclined portion may
be in a structure formed on the tight contact portion 330
to be inclined, the uneven portion may be in a structure
formed on the tight contact portion 330 to be in an uneven
shape, the protruding portion may be in a structure such
as a fin, a protrusion, a rib, etc., formed on the tight con-
tact portion 330, and the pre-heating portion may be in
a structure formed on the tight contact portion 330 using
a material with the excellent heat exchange performance.
[0132] Meanwhile, the cold water guide module 160
and the cold water defrost module 170 of FIG. 9 may be
provided to the cold water tank 312 in the same structure
as the cold water guide module 160 and the cold water
defrost module 170 shown in FIGS. 1 through 7. Also,
the soda water defrost module 180 of FIG. 9 may be
disposed to penetrate the soda water tank 321 in an up-
per portion of the soda water tank 321 in the same struc-
ture as the soda water defrost module 180 shown in
FIGS. 1 through 6. Therefore, according to the example
embodiment, the cold water defrost module 170 and the
soda water defrost module 180 may provide the heat to
the cold water CW and the soda water SW, independ-
ently, thereby selectively preventing freezing of the cold
water CW and the soda water SW.
[0133] Referring to the functional water supply appa-
ratus 400 of FIG. 10, a soda water tank 421 of the car-
bonating module 420 may be accommodated in a cold
water tank 412 of the cold water supply module 410 in a
dual tank structure. Accordingly, the soda water tank 421
may be provided in a structure to sink under the cold
water CW in the cold water tank 412. Thus, the soda
water SW may be cooled by the cold water CW by way
of the soda water tank 421.
[0134] To dispose the soda water tank 421 of the car-
bonating module 420 in the cold water tank 412 of the
cold water supply module 410, the soda water tank 421
may be formed with a size less than that of the cold water
tank 412. A gap G may be formed between the soda
water tank 421 and an inner side of the cold water tank
412, and the cold water CW may be disposed in the gap
G.
[0135] For example, a gap former 421f configured to
form the gap G may be provided between the soda water
tank 421 and the cold water tank 412. The gap former
421f may be provided in a protrusion structure formed
on at least one of the cold water tank 412 or the soda
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water tank 421. The gap former 421f in the protrusion
shape may protrude at a height corresponding to an in-
terval of the gap G. Hereinafter, for clarity of description,
the example embodiment in which the gap former 421f
is formed on the soda water tank 421 is described. How-
ever, the gap former 421f may be formed on the cold
water tank 412, and may be formed on all of the soda
water tank 421 and the cold water tank 412.
[0136] A plurality of gap formers 421f may be provided
to be separate from each other along the outer circum-
ference of the soda water tank 421. For example, the
plurality of gap formers 421f may be integrally molded
on the side of the soda water tank 421 in an embossing
structure. Alternatively, structures in a protrusion shape
may be mounted on the side of the soda water tank 421.
Hereinafter, an example in which the gap former 421f is
formed by providing the side of the soda water tank 421
in the embossing structure is described.
[0137] Also, a tank support 421g configured to simul-
taneously set an arrangement location of the soda water
tank 421 and to support the soda water tank 421 may be
provided in the cold water tank 412. That is, the soda
water tank 421 may be inserted into the inside of the cold
water tank 412 until the soda water tank 421 is securely
received in the tank support 421g. Accordingly, it is pos-
sible to appropriately modify the arrangement location of
the soda water tank 421, a height of the soda water tank
421, and the like by adjusting a location of the tank sup-
port 421g.
[0138] Meanwhile, the cold water guide module 260
and the cold water defrost module 270 of FIG. 10 may
be provided to the cold water tank 412 in the same struc-
ture as the cold water guide module 260 and the cold
water defrost module 270 of FIG. 8. In detail, in the ex-
ample embodiment, the upper end of the guide bar 262
of the cold water guide module 260 may extend long to-
ward the upper side and the extender 266 of the guide
bar 262 may be inserted into the insertion groove portion
222 formed in a lower portion of the soda water tank 421
to be in tight contact therewith. The cold water defrost
module 270 may be disposed in the extender 266 of the
guide bar 262. Accordingly, the cold water defrost module
270 may provide the heat to the cold water CW of the
cold water tank 412 and the soda water SW of the soda
water tank 421 simultaneously, thereby preventing freez-
ing of the cold water CW and the soda water SW.
[0139] A number of example embodiments have been
described above with reference to specific matters, such
as constituent elements and the like, some example em-
bodiments, and drawings. However, they are provided
to help general understanding only and it should be un-
derstood that various alterations and modifications may
be made to these example embodiments. Therefore, the
scope of the disclosure is defined not by the detailed
description, but by the claims and their equivalents, and
all variations within the scope of the claims and their
equivalents are to be construed as being included in the
disclosure.

Claims

1. An apparatus for supplying functional water, the ap-
paratus comprising:

a cold water supply module configured to supply
cold water;
a carbonating module provided to the cold water
supply module to enable heat exchange with the
cold water, and to be supplied with the cold water
and produce soda water;
a cooling module provided at an outer side of
the cold water supply module and the carbonat-
ing module to cool the cold water and the soda
water;
a cold water guide module provided in the cold
water supply module to form a spiral cold water
flow path in the cold water supply module; and
a cold water defrost module provided to the cold
water guide module and configured to provide
heat to the cold water guide module and the cold
water to prevent the cold water flow path from
being blocked by freezing of the cold water.

2. The apparatus of claim 1, wherein an inlet through
which water flows in from an outside is formed at one
side of the cold water supply module, and an outlet
through which the cold water flows out is formed at
another side of the cold water supply module, and
the cold water guide module comprises:

a guide bar provided in the cold water supply
module to be disposed in a long form from the
inlet toward the outlet; and
a flow guide provided in a spiral wing shape at
outer periphery of the guide bar to form the cold
water flow path in a spiral shape along the outer
periphery of the guide bar.

3. The apparatus of claim 2, wherein the cold water
defrost module is provided to be accommodated in
the guide bar.

4. The apparatus of claim 3, wherein the guide bar is
provided in a pipe structure in which a hollow portion
for accommodating the cold water defrost module is
formed, and
one end of the guide bar is provided in a closed shape
to prevent inflow of the cold water and disposed in-
side the cold water supply module, and another end
of the guide bar is provided in an open shape to en-
able insertion of the cold water defrost module and
disposed outside the cold water supply module.

5. The apparatus of claim 1, wherein the cold water
supply module comprises a cold water flow sensor
configured to sense a discharge quantity of the cold
water, and the cooling module comprises a cold wa-
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ter temperature sensor mounted to the cold water
supply module to sense a temperature of the cold
water, and
an operation of the cold water defrost module is con-
trolled based on a sensing value of at least one of
the cold water flow sensor or the cold water temper-
ature sensor.

6. The apparatus of claim 1, wherein a portion of the
cold water guide module and the cold water defrost
module extends from the carbonating module to pro-
vide heat to the carbonating module.

7. The apparatus of claim 6, wherein an insertion hole
portion or an insertion groove portion into which an
extending portion of the cold water guide module and
the cold water defrost module is to insert is formed
on the carbonating module.

8. The apparatus of claim 1, further comprising:

a soda water defrost module provided in the car-
bonating module to provide heat to the soda wa-
ter in order to prevent super-cooling or freezing
of the soda water.

9. The apparatus of claim 8, wherein the carbonating
module comprises a soda water temperature sensor
provided in the carbonating module to sense a tem-
perature of the soda water, and
an operation of the soda water defrost module is con-
trolled based on a sensing value of the soda water
temperature sensor.

10. The apparatus of claim 1, wherein the carbonating
module is provided in the cold water supply module
to sink under the cold water stored in the cold water
supply module.

11. The apparatus of claim 1, wherein the carbonating
module is provided to penetrate the cold water sup-
ply module at one side of the cold water supply mod-
ule so that a portion of the carbonating module is in
contact with the cold water stored in the cold water
supply module.

12. The apparatus of claim 11, wherein the cold water
supply module comprises:

a cold water tank configured to produce and
store the cold water so that an outside of the
cold water tank is encompassed by the cooling
module; and
a cold water discharge portion communicably
connected to the cold water tank to discharge
the cold water in the cold water tank to an out-
side, and
the cold water discharge portion is provided to

penetrate the carbonating module.

13. The apparatus of claim 12, wherein a gap for pres-
ence of the cold water is formed between the soda
water tank and the cold water tank.

14. The apparatus of claim 1, wherein the carbonating
module is provided at one side of the cold water sup-
ply module to be in contact therewith to transfer heat
to the cold water supply module.
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