
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

48
9 

96
6

A
2

��&��
�������
�
(11) EP 2 489 966 A2

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
22.08.2012 Bulletin 2012/34

(21) Application number: 10823574.8

(22) Date of filing: 11.10.2010

(51) Int Cl.:
F25D 23/08 (2006.01) F25D 11/00 (2006.01)

F25D 25/00 (2006.01)

(86) International application number: 
PCT/KR2010/006945

(87) International publication number: 
WO 2011/046335 (21.04.2011 Gazette 2011/16)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 12.10.2009 KR 20090096919

(71) Applicant: LG Electronics Inc.
Seoul 150-721 (KR)

(72) Inventor: LEE, Taehee
Seoul 153-023 (KR)

(74) Representative: Urner, Peter
TER MEER STEINMEISTER & PARTNER GbR 
Patentanwälte 
Mauerkircherstrasse 45
81679 München (DE)

(54) HEATER AND HOT WATER SUPPLY APPARATUS

(57) Disclosed are a heater and hot water supplying
device having the same. A temperature stabilizing unit
is formed by arranging an inlet and an outlet of a water
container close to each other. Under this configuration,
cool water introduced into a water path of the water con-
tainer via the inlet serves to cool hot water to be dis-
charged via the outlet of the water container. This may
prevent the hot water from being overheated to temper-
ature more than a preset value. As a result, this may
prevent damage of thermal lines of a heating element,
due to overheating, the overheating occurring as water
inside the water container is overheated.
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Description

Technical Field

[0001] The present invention relates to a heater for
supplying hot water provided in a refrigerator or water
purifier, and a hot water supplying device capable of pre-
venting a heater from being reversely heated by hot wa-
ter, and a refrigerator having the same.

Background Art

[0002] Generally, a refrigerator serves as an appara-
tus for storing food items in a fresh or frozen state for a
predetermined time as a refrigerant repeatedly passes
through a refrigerating cycle for compression, conden-
sation, expansion and evaporation. Such refrigerator is
considered as one of necessities.
[0003] A recent large-sized refrigerator is provided
with a dispenser through which ice or water stored therein
is taken out without causing a user to open a door. This
may prevent cool air inside the refrigerator from leaking
to the outside, and may enhance a user’s convenience.
Especially, a dispenser for supplying hot water (herein-
after, will be referred to as hot water supplying dispenser)
is being widely used at an office or other public facility,
because it allows a user to conveniently make a cup of
tea thereby.
[0004] In a refrigerator having the hot water supplying
dispenser, a hot water pipe is connected to a hot water
taking-out pipe and a water supply pipe of the dispenser.
And, a heater for heating the hot water pipe is installed
at the door.
[0005] In the conventional refrigerator, once water is
supplied through a water supply pipe connected to a wa-
ter source, the water is introduced to the hot water pipe
via a switching valve of the water supply pipe. Then, the
water is instantaneously heated via the heater, and is
discharged to the dispenser via the hot water taking-out
pipe.
[0006] The heater may be formed in various manners.
Recently, a so-called ’heat plate contact type heater’ is
being developed. In the heat plate contact type heater,
a water container of a wide box shape has an opening
covered by a heat plate having thermal lines therein, so
that water contained in the water container can be heated
by contacting the heat plate. In order to uniformly heat
the water contained in the water container, a water path
is formed in a zigzag shape in the water container so as
to increase a contact area between the water contained
in the water container and the heat plate.
[0007] However, the heater of the hot water supplying
dispenser has the following problems.
[0008] Firstly, since an inlet and an outlet of the water
path are provided at both sides of the water container, a
distance between the inlet and the outlet is long. There-
fore, if the outlet of the water path is blocked, steam is
generated from the water path. This may cause water to

heat the heat plate, resulting in damage of the thermal
lines. Generally, the heater of the dispenser is designed
to discharge hot water at temperature of about 95°C. If
the heater discharges hot water at temperature more
than 100°C, a heat jumping phenomenon occurs from
the heater. This may cause the thermal lines to have
drastic temperature increase, resulting in damage of the
thermal lines.

Disclosure

Technical Problem

[0009] Therefore, an object of the present invention is
to provide a hot water supplying device capable of pre-
venting overheating of a heater by properly cooling hot
water to be discharged, using low-temperature water in-
troduced into the heater.

Technical Solution

[0010] According to an aspect of the present invention,
there is provided a heater, including a water container
formed with at least one water line having an inlet and
outlet through which water flows; and a heating element
combined with the water container to apply heat to the
water flowing through the water line of the water contain-
er, wherein the water line is formed such that a first sec-
tion from the inlet to the middle thereof is heat-exchanged
with a second section from the middle to the outlet there-
of.
[0011] In order to accomplish another objective of the
present invention, there is provided a hot water supply
apparatus in which a dispenser is further provided to dis-
pense hot water without opening the door, wherein a
heater provided within the hot water supply apparatus to
apply heat to the water has the foregoing configuration.

Advantageous Effects

[0012] In the heater and hot water supplying device
according to embodiments of the present invention, the
temperature stabilizing unit is formed by arranging an
inlet and an outlet of a water container close to each
other. Under this configuration, cool water introduced into
a water path of the water container via the inlet serves
to cool hot water to be discharged via the outlet of the
water container. This may prevent the hot water from
being overheated to temperature more than a preset val-
ue. As a result, this may prevent damage of thermal lines
of a heating element, due to overheating, the overheating
occurring as water inside the water container is overheat-
ed..

Description of Drawings

[0013]
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FIG. 1 is a frontal view of a refrigerator having a heat-
er according to the present disclosure;
FIG. 2 is a disassembled perspective view of the
heater of the refrigerator of FIG. 1;
FIG. 3 is an assembled perspective view of the heat-
er of FIG. 2;
FIG. 4 is a planar view of the heater of FIG. 2;
FIG. 5 is a planar view showing another embodiment
of the heater of FIG. 2; and
FIGS. 6 and 7 are frontal views showing other em-
bodiments of the heater of FIG. 1.

Best Modes

[0014] Description will now be given in detail of a heater
and hot water supplying device having the same accord-
ing to an embodiment, with reference to the accompany-
ing drawings.
[0015] FIG. 1 is a frontal view of a refrigerator having
a heater according to the present disclosure, FIG. 2 is a
disassembled perspective view of the heater of the re-
frigerator of FIG. 1, FIG. 3 is an assembled perspective
view of the heater of FIG. 2, and FIG. 4 is a planar view
of the heater of FIG. 2.
[0016] As shown, a refrigerator having a heater for a
dispenser according to the present disclosure comprises
a freezing chamber door 1 configured to open and close
a freezing chamber, a cooling chamber 2 configured to
open and close a cooling chamber, a water supply pipe
3 configured to supply water from the outside, a heater
100 disposed in the freezing chamber door 1, and con-
figured to heat water supplied from the water supply pipe
3, and a dispenser 4 configured to discharge hot water
heated by the heater 100 or cool water.
[0017] A switching valve 7 configured to distribute wa-
ter supplied from the water supply pipe 3 to a cool water
pipe 5 or a hot water pipe 6 is provided at an upper end
of the water supply pipe 3.
[0018] The heater 100 may be installed above or below
the dispenser according to a type of the refrigerator. In
this embodiment, the heater is installed below the dis-
penser.
[0019] As shown in FIGS. 2 and 3, the heater 100 in-
cludes a water container 110 having a water path 111
including an inlet 112 and an outlet 113, and a heating
element 120 coupled to the water container 110 so that
water flowing along the water path 111 of the water con-
tainer 110 can be heated.
[0020] The water container 110 is formed in a rectan-
gular parallelepiped shape. And, the water path 111 is
formed on one side surface of the water container 110,
i.e., a contact surface 110a in a zigzag shape, or a spiral
shape (not shown). The inlet 112 and the outlet 113 of
the water path 111 are formed on the same side surface
of the water container 110 close to each other, so that
water introduced into the inlet can be heat-exchanged
with water discharged from the outlet 113.
[0021] The water path 111 is formed on an entire region

of the contact surface 110a, one side surface of the water
container 110, so that a single water path 111 can be
implemented from the inlet 112 to the outlet 113. Here,
the water path 111 is formed so that a first section (A)
from the inlet 112 to an intermediate portion thereof can
be heat-exchanged with a second section (B) from the
intermediate portion thereof to the outlet 113. More spe-
cifically, as shown in FIG. 4, the first section (A) has a
bent section from the inlet 112 to a predetermined part,
but has a linear section at the rest part. The linear section
passes through the edge of the water container 110. The
second section (B) is bent several times in a zigzag form
so as to increase a contact area to the heating element
120.
[0022] Preferably, a temperature stabilizing unit 115 is
implemented by forming an outlet section (D) of the sec-
ond section (B) in parallel to an inlet section (C) of the
first section (A), i.e., the bent section of the first section
(A). This is in order to allow cool water introduced via the
inlet section (C) of the first section (A) to be heat-ex-
changed with hot water discharged via the outlet section
(D) of the second section (B).
[0023] To this end, the water path 111 may be config-
ured such that a linear distance (L1) from the inlet 112
to the outlet 113 is shorter than a linear distance from
the inlet 112 or the outlet 113 to an intermediate portion
of the inlet 112 and the outlet 113. In this embodiment,
a linear distance indicates a distance from the outlet to
an intermediate portion of the inlet 112 and the outlet
113. Alternatively, the water path 111 may be configured
such that an interval between at least part of the first
section (A) and at least part of the second section (B) in
a vertical direction is greater than an interval between
the inlet 112 and the outlet 113 in a vertical direction.
[0024] As shown in FIGS. 2 to 4, the heating element
120 may be formed to have an area large enough to
accommodate therein the entire part of the water path
111 of the water container 110. More specifically, the
heating element 120 may be formed in a cubic or thin
plate shape having the same area as the contact surface
110a of the water container 110. The heating element
120 may be provided with thermal lines 121 mounted
therein, in correspondence to an entire area of the water
path 111 of the water container 110, i.e., an area including
the inlet section (C) of the first section (A) and the outlet
section (D) of the second section (B). That is, the thermal
lines 121 may be installed in the heating element 120 so
as to have an area corresponding to the water container
110 including the temperature stabilizing unit 115.
[0025] The refrigerator having the heater according to
the present disclosure has the following advantages.
[0026] Once a user selects hot water using the dis-
penser 4, water is guided to the inside of the refrigerator
via the water supply pipe 3. Then, the water guided to
the inside of the refrigerator is heated via the heater 100
disposed inside the refrigerator thus to be stored as hot
water, or to be discharged out through the dispenser 4.
[0027] Here, the water path 111 is formed in a zigzag
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shape so that water passing through the heater 100 can
be smoothly heat-exchanged with the heater 100. This
may cause the water path 111 to be blocked, or water
inside the water path 111 to have temperature increase
to temperature more than a preset value, i.e., 95°C. As
a result, steam is generated to heat the heating element
120. This may cause the thermal lines 121 mounted in
the heating element 120 to have drastic temperature in-
crease, resulting in damage of the thermal lines 121.
[0028] In order to solve such problems, in the present
invention, the temperature stabilizing unit 115 is provided
by arranging the inlet 112 and the outlet 113 of the water
container 110 close to each other. In this case, cool water
introduced to the water path 111 of the water container
110 from the hot water pipe 6 via the inlet 112 serves to
cool hot water to be discharged to a hot water taking-out
pipe 8 via the outlet 113 of the water container 110. This
may prevent the hot water from being overheated to tem-
perature more than a preset value.
[0029] As a result, this may prevent damage of the
thermal lines 121 of the heating element 120 due to over-
heating, the overheating occurring as water inside the
water container 110 is overheated.
[0030] A heater according to another embodiment of
the present invention will be explained.
[0031] In the aforementioned embodiment, the thermal
lines 121 of the heating element 120 are arranged to
correspond to the entire region of the water path 111 of
the water container 110, i.e., the water path 111 including
the temperature stabilizing unit 115. However, in this em-
bodiment, as shown in FIG. 5, overheating of water is
prevented by preventing the thermal lines 121 of the heat-
ing element 120 from being accommodated in part of the
water path 111 of the water container 110, i.e., by allow-
ing the temperature stabilizing unit 115 of the water path
111 not to correspond to the thermal lines 121.
[0032] To this end, the water container 110 is formed
in the same shape as that of the aforementioned embod-
iment. However, unlike in the aforementioned embodi-
ment, the heating element 120 is arranged such that the
thermal lines mounted therein do not include the inlet
section (C) and the outlet section (D) of the water con-
tainer 120. Under this configuration, water inside the out-
let section (D) is not rapidly heated, but slowly heated by
the thermal lines 121. This may allow water to maintain
a proper temperature at a section where overheating eas-
ily occurs.
[0033] A heater for a dispenser according to still an-
other embodiment of the present invention will be ex-
plained.
[0034] In the aforementioned embodiments, the heater
100 is formed in a plate shape. However, in this embod-
iment, as shown in FIGS. 6 and 7, the heater 200 is
formed in a tube shape.
[0035] Referring to FIG. 6, the heater 200 is formed in
a tube shape where the water container 210 has an inner
space 211 so as to form a water path. And, heating ele-
ments 220 are wound, in a band shape, on an outer cir-

cumferential surface of the water container 210.
[0036] An upper end of the inner space 211 of the water
container 210 is open, and a cap 212 is coupled to the
opening. An inlet 213 through which a hot water pipe (not
shown) is communicated with the inner space 211 is
formed at a central region of the cap 212. And, an outlet
214 through which a hot water taking-out pipe (not
shown) is communicated with the inner space 211 is
formed close to the inlet 213.
[0037] The inlet 213 is extended in a tube shape so
that water introduced via the hot water pipe 6 can be
guided to the bottom of the inner space 211 of the water
container 210. And, an exit of the inner space 211 is
inserted into the inlet 213 by a particular depth.
[0038] An entrance of the outlet 214 is positioned on
the bottom surface of the cap 212 such that water intro-
duced into the inner space 211 via the inlet 213 is suffi-
ciently heat-exchanged with the heating element 220 at
the inner space 211.
[0039] As shown in FIG. 7, in order to increase a heat
transfer area between the inlet 213 and the outlet 214, a
temperature stabilizing unit 215 may be implemented at
the cap 212 by forming a water path 216 from the inlet
213 to the outlet 214 in a zigzag or spiral shape.
[0040] As shown in FIG. 6, the heating element 220
may be provided on an entire region of an outer circum-
ferential surface of the water container 210, i.e., a region
of the cap 212. Alternatively, as shown in FIG. 7, the
heating element 220 may not be provided on the region
of the cap 212.
[0041] The operation and effects of this embodiment
are similar to those of the aforementioned embodiments,
and thus detailed explanations thereof will be omitted.
[0042] In this embodiment, the water container is ver-
tically installed such that a cover is positioned therea-
bove. This may cause hot water to rapidly upward move,
resulting in a higher possibility that a heat pumping phe-
nomenon occurs at the upside, than in the aforemen-
tioned plate-shape heater. In this embodiment, overheat-
ing of the heater can be prevented by forming the tem-
perature stabilizing unit at the cover.

Industrial Applicability

[0043] The heater according to embodiments of the
present invention may be also applicable similarly to a
water purifier and the like as well as the foregoing refrig-
erator.

Claims

1. A heater, comprising:

a water container formed with at least one water
path having an inlet and outlet through which
water flows; and
a heating element combined with the water con-
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tainer to apply heat to the water flowing through
the water path of the water container,
wherein the water path is formed with a temper-
ature stabilizing unit such that a first section from
the inlet to the middle thereof is heat-exchanged
with a second section from the intermediate por-
tion to the outlet thereof.

2. The heater of claim 1, wherein a linear distance from
the inlet to the outlet of the water path is formed to
be shorter than that from the inlet or outlet to an in-
termediate portion of the inlet and the outlet.

3. The heater of claim 2, wherein the water path is
formed with at least part of the region where a per-
pendicular directional interval between the first sec-
tion and the second section is greater than that be-
tween the inlet and the outlet.

4. The heater of claim 1, wherein the water path is con-
figured such that at least part of a section from the
inlet to the outlet is formed in a zigzag or spiral shape.

5. The heater of claim 1, wherein the heating element
is formed to accommodate at least part of the tem-
perature stabilizing unit.

6. The heater of claim 1, wherein the heating element
is formed not to accommodate the temperature sta-
bilizing unit.

7. The heater of claim 1, wherein the water container
is formed in a plate shape and the water path is
formed in a groove shape at a side surface thereof,
and the heating element is formed in a plate shape
and combined with one side surface on which the
water path of the water container is formed.

8. The heater of claim 1, wherein the water container
is formed in a plate shape having an internal space,
and the heating element is formed to be wound
around an outer circumferential surface of the water
container, and the water container is formed such
that an inlet is inserted from the upper end thereof
to a predetermined depth while an outlet is formed
at a side of the inlet to communicate with the internal
space.

9. A hot water supply apparatus in which a dispenser
is further provided to dispense hot water without
opening the door, wherein a heater provided within
the hot water supply apparatus to apply heat to the
water is made of any one of claims 1 through 8.
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