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(54) REFRIGERATOR

(57) A refrigerator of an embodiment of the disclo-
sure includes a cabinet forming a storage space; and a
door configured to open and close the storage space, in
which the door includes a door liner forming a rear of the
door and having a liner opening; a panel assembly con-
figured to see through a rear space of the door by a
plurality of transparent panels; and an insulating material
filled inside the door excluding the panel assembly, the
panel assembly includes a first panel forming a front
surface of the door; a second panel provided at a rear

[Fig. 10]

side spaced apart from the first panel and forming a first
insulating layer between the second panel and the first
panel; and a third panel provided at the rear side spaced
apart from the second panel to cover the liner opening
and forming a second insulating layer between the third
panel and the second panel, and the first insulating layer
is formed to be larger than the second insulating layer and
protrudes further than an end portion of the second
insulating layer.
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Description
BACKGROUND

[0001] The disclosure relates to a refrigerator.

[0002] In general, a refrigerator is a home appliance
that allows food to be stored at low temperatures in an
internal storage space covered by a door. To this end,
refrigerators are configured to keep stored food in optimal
condition by cooling the inside of the storage space using
cold air generated through heat exchange with the re-
frigerant circulating in the refrigeration cycle.

[0003] Recently, refrigerators are gradually becoming
larger and more multi-functional in accordance with
changes in eating habits and the trend of higher quality
products, and refrigerators equipped with various struc-
tures and convenience devices are being released to
ensure user convenience and efficient use of internal
space.

[0004] For example, a refrigerator is being released
that has a transparent panel assembly formed on the
door, allowing the storage space behind the door to be
visible even when the door is closed. In such a refrig-
erator, an insulating layer is provided on the panel as-
sembly to maintain insulating performance.

[0005] However, althoughthe heatpassing throughthe
panel assembly can be effectively blocked by the insulat-
ing layer, the insulating performance of the door deterio-
rates and power consumption increases due to the heat
transmitted along the perimeter of the panel assembly
through the spacers constituting the panel assembly.

SUMMARY

[0006] An object of the disclosure is to provide a re-
frigerator that prevents heat loss through a door that
allows internal seeing-through.

[0007] An object of the disclosure is to provide a re-
frigerator thatimproves power consumption by improving
the heater on the door and the mounting structure of the
heater.

[0008] An object of the disclosure is to provide a re-
frigerator that can secure storage space capacity by
reducing the thickness of the door.

[0009] The object is solved by the features of the in-
dependent claims. Preferred embodiments are given in
the dependent claims.

[0010] A refrigerator of an embodiment includes a
cabinet; and a door, a panel assembly having a plurality
of transparent panels; insulating material inside the door
excluding the panel assembly, the panel assembly in-
cludes a plurality of panels, wherein insulation layers are
formed between the panels.

[0011] A refrigerator of an embodiment includes a ca-
binet; and a door, a panel assembly having a plurality of
transparent panels; insulating material inside the door
excluding the panel assembly, the panel assembly in-
cludes a plurality of panels, and a heater being in contact
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with one of the panels.

[0012] A refrigerator of an embodiment includes a
cabinet; and a main door and a sub door in front of the
main door, a panel assembly having a plurality of trans-
parent panels; insulating material inside the door exclud-
ing the panel assembly, the panel assembly includes a
plurality of panels, wherein the panel assembly may be
provided in the sub door.

[0013] A refrigerator of an embodiment of the disclo-
sure includes a cabinet forming a storage space; and a
door configured to open and close the storage space, in
which the door includes a door liner forming a rear of the
door and having a liner opening; a panel assembly con-
figured to see through a rear space of the door by a
plurality of transparent panels; and an insulating material
filled inside the door excluding the panel assembly, the
panel assembly includes a first panel forming a front
surface of the door; a second panel provided at a rear
side spaced apart from the first panel and forming a first
insulating layer between the second panel and the first
panel; and a third panel provided at the rear side spaced
apart from the second panel to cover the liner opening
and forming a second insulating layer between the third
panel and the second panel, and the first insulating layer
may be formed to be larger than the second insulating
layer and protrude further than an end portion of the
second insulating layer.

[0014] In the following optional features are provided
which might be combined with any one or multiple of the
above embodiments.

[0015] The panel assembly may include a first spacer
disposed between the first panel and the second panel.

[0016] The panel assembly may include a second
spacer disposed between the second panel and the third
panel.

[0017] The first spacer may be disposed farther from

the center of the panel assembly than the second spacer.

[0018] The firstinsulating layer may be configured in a
vacuum state.
[0019] The second insulating layer may be configured

to be filled with insulating gas.

[0020] The thickness of the firstinsulating layer may be
thinner than the thickness of the second insulating layer.
[0021] The door may include an upper frame forming
an upper surface; a lower frame forming a lower surface;
and a side frame configured to connect the upper frame
and the lower frame and forming both left and right sides
[0022] The door liner may be coupled to the rear ends
of the upper frame, the lower frame, and the side frame.
[0023] The panel assembly may be coupled to front
ends of the upper frame, the lower frame, and the side
frame.

[0024] The first panel and the second panel may be
supported on the upper frame, the lower frame, and the
side frame

[0025] The third panel may be supported on the door
liner.
[0026] The first panel may cover the front opening of
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the door formed by combining the upper frame, the lower
frame, and the side frame.

[0027] The door may include a heater being in contact
with the second panel.

[0028] The heater may be disposed along a perimeter
of the first insulating layer.

[0029] The side frame may be formed of a metal ma-
terial

[0030] The heater may be accommodated in the side
frame

[0031] A heater groove may be formed in the side

frame in which the heater is accommodated

[0032] The heater may include a heating part config-
ured to generate heat while being in contact with the side
frames on both left and right sides; a lower connection
part connected to lower ends of the heating parts on both
sides, and an upper connection part connected to upper
ends of the heating part on both sides, and the lower
connection part and the upper connection part may have
lower electrical resistance than the heating part.

[0033] The heater may include a heating part bent into
a plurality of rows along the side frame.

[0034] The heater may include a connection part con-
nected to the upper ends of the heating part on both sides
and configured to supply power.

[0035] A powerline may be provided to supply power to
the heater and may be connected to the end portion of the
heater.

[0036] The power line and the heater may be con-
nected by a connector in a recessed part formed in the
upper frame.

[0037] Atleasta portion of the heater may be disposed
to be in contact with a rear of the first panel and an end
portion of the second panel.

[0038] A recessed handle groove may be formed on
the lower surface of the lower frame to open the door.
[0039] An extension line of the rear of the third panel
may be configured to pass through the handle groove.
[0040] The lower frame may extend upward from one
side of the handle groove to form a lower support part
supporting the second panel from the rear.

[0041] The door liner may be formed with a door dike
protruding rearward from both left and right sides of the
liner opening.

[0042] Storage member mounting parts may be pro-
vided which protrude in a direction facing each other and
to which the door storage members are mounted.
[0043] The storage member mounting parts may be
formed on the inner surfaces of the door dike on both left
and right sides.

[0044] The front end of the door storage member may
be located further forward than the rear end of the lower
frame.

[0045] The door may further include an upper frame
forming an upper surface of the door.

[0046] The door may further include a display device
configured to display an operating state of the refrigerator
[0047] The upperframe may include a frame recessed
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part recessed downward from an upper surface of the
upper frame

[0048] The door may further include a frame opening
opened at the front surface of the frame recessed part
and to which the rear of the first panel is exposed.
[0049] The display device may be inserted into the
frame recessed partand may be mounted to be in contact
with the rear of the first panel through the frame opening.
[0050] The display device may include a touch sensor,
andthe touch sensor may detect a manipulation when the
first panel is touched.

[0051] An upper end of the second panel may extend
more upward than the third panel and extend to be in
contact with a lower end of the upper frame.

[0052] Perimeter of the first panel may be rounded and
protrude further than an end portion of the second panel.
[0053] The door may include a main door configured to
open and close the storage space and having an open-
ing; and a sub-door provided in front of the main door and
configured to open and close the opening

[0054] The panel assembly may be provided in the sub
door.

[0055] The refrigerator of an embodiment of the dis-
closure has the following effects.

[0056] According to an embodiment of the disclosure,
the first insulating layer is formed by combining the first
panel and the second panel, and the second insulating
layer is formed by combining the second panel and the
third panel, and the first insulating layer has a structure
that extends further outward than the second insulating
layer. Therefore, even if the cold air inside the refrigerator
is transmitted to the third insulating layer, it cannot move
forward and moves laterally along the third insulating
layer and the second insulating layer, thereby bypassing
and lengthening the heat transfer path, preventing loss of
cold air and improving power consumption.

[0057] In particular, the first panel and the second
panel forming the firstinsulating layer extend to a position
adjacent to the end portion of the door, thereby prevent-
ing cold air from being transmitted to the front surface of
the door by the first insulating layer.

[0058] Inaddition, the firstinsulating layeris composed
of a vacuum insulating layer, so that the overall thickness
ofthe panel assembly can be reduced. Accordingly, there
is an advantage in that the capacity of the door storage
space disposed in the door may be increased or the
arrangement of the door insulating material can be im-
proved.

[0059] Additionally, the heater disposed along the peri-
meter of the door has the advantage of reducing power
consumption by driving the heater by partially generating
heat at appropriate locations.

[0060] Inaddition,the heateris disposed alongthe side
frame made of metal, so that placement of the heater is
easy and at the same time, it is possible to prevent
condensation from forming on the side frame by blocking
cold air transmitted to the side frame.

[0061] In addition, the display device is disposed to be
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in contact with the first panel, allowing touch manipulation
input and display of the operating state by manipulating
the front surface of the door, and thus there is an advan-
tage in that convenience of use is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062]

FIG. 1 is a front view illustrating a refrigerator of an
embodiment of the disclosure.

FIG. 2 is a view illustrating a state where the door of
the refrigerator is open.

FIG. 3 is a perspective view illustrating the door.
FIG. 4 is an exploded perspective view of the door
viewed from the front.

FIG. 5 is an exploded perspective view of the door
viewed from the rear.

FIG. 6 is an exploded perspective view of a panel
assembly, which is one component of the door.
FIG. 7 is a perspective view illustrating the disposi-
tion of electric wires at the upper ends of the door and
the cabinet.

FIG. 8 is a view illustrating the heater disposition
inside the door.

FIG. 9 is a top view illustrating the heater.

FIG. 10 is a cross-sectional view taken along line
10-10 of FIG. 3.

FIG. 11 is a view illustrating the heater disposition at
the lower portion of the door.

FIG. 12 is a perspective view taken along line 12-12
of FIG. 3.

FIG. 13 is a cross-sectional view taken along line
13-13 of FIG. 3.

FIG. 14 is a cross-sectional view of part A of FIG. 13.
FIG. 15is a cross-sectional view of part B of FIG. 13.
FIG. 16 is a cross-sectional view of part A of FIG. 13
of another embodiment of the disclosure.

FIG. 17 is a cross-sectional view of part B of FIG. 13
of another embodiment of the disclosure.

FIG. 18 is a view illustrating a state where a heater is
disposed of another embodiment.

FIG. 19 illustrates a state where the sub door of a
refrigerator is opened of another embodiment.

FIG. 20 illustrates an exploded view where the panel
assembly of the sub door is separated.

FIG. 21 is a cross-sectional view taken along line
21-21 of FIG. 19.

FIG. 22 is a cross-sectional view taken along line
22-22 of FIG. 19.

FIG. 23 is a front view illustrating a sub door of
another embodiment of the disclosure.

FIG. 24 is a perspective view taken along line 24-24
of FIG. 23.

FIG. 25 is a cross-sectional view illustrating the
mounting structure of the display, which is a compo-
nent of the sub door.

FIG. 26 is a cross-sectional view taken along line
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26-26 of FIG. 23.
FIG. 27 is a view illustrating other refrigerators to
which an embodiment is applied.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0063] Hereinafter, specific embodiments will be de-
scribed in detail along with the drawings. However, the
disclosure cannot be said to be limited to the embodi-
ments in which the idea of the disclosure is ed, and other
disclosures that are regressive or other embodiments
included within the scope of the disclosure can be easily
suggested by adding, changing, or deleting other com-
ponents. In addition, it should be noted in advance that,
for convenience of explanation and understanding, as an
example, the following embodiments only illustrate a
refrigeratorin which the refrigerating chamber is provided
above the freezing chamber and the disclosure is not
limited thereto, and the disclosure is applicable to all
types of refrigerators equipped with a door including a
panel assembly. In addition, it should be noted in advance
that the disclosure is applicable not only to refrigerators
but also to other electronic products including doors
including panel assemblies. Additionally, when compo-
nents included in multiple embodiments of the disclosure
are the same as each other, they may be denoted by the
same reference numerals to prevent duplication of de-
scription. Also, the configurations of different embodi-
ments may be combined or replaced with each other.
Inan embodiment, the direction in which a front surface of
the doorillustrated in FIGS. 1 and 2 faces may be referred
to as a front direction, the direction toward the cabinet
based on the front surface of the door may be referred to
as a rear direction, the direction toward the floor where
the refrigerator is installed may be referred to as a lower
direction, and the direction away from the floor may be
referred to as an upper direction. Additionally, the direc-
tion toward the center of the panel assembly may be
referred to as the inside, and the direction away from the
center of the panel assembly may be referred to as the
outside. In addition, when you want to talk about an
undefined direction, you can redefine and explain the
direction based on each drawing.

[0064] FIG. 1is afrontview illustrating a refrigerator of
an embodiment of the disclosure, and FIG. 2 is a view
illustrating a state where the door of the refrigerator is
open.

[0065] As illustrated, the refrigerator 1 of an embodi-
ment includes a cabinet 10 in which a storage space is
formed and a door 20 that opens and closes the storage
space. For example, the storage space may be divided
into upper and lower sections, and a refrigerating cham-
ber 11 may be provided at the upper portion and a
freezing chamber 12 may be provided at the lower por-
tion.

[0066] The refrigerating chamber 11 consists of one
space and may be opened and closed by a pair of
refrigerating chamber doors 20a. The freezing chamber
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12 may be provided at the lower portion of the refrigerat-
ing chamber 11. In addition, the freezing chambers 12
and 13 may be divided into left and right sides to form
independent storage spaces, and may be controlled to
different temperatures. In addition, the freezing cham-
bers 12 and 13 may be opened and closed by the pair of
freezing chamber12 doors 20, respectively. Meanwhile,
the refrigerating chamber 11 may be referred to as an
upper storage space, and the freezing chamber 12 may
be referred to as a lower storage space.

[0067] The door 20 may include a refrigerating cham-
ber door 20a that opens and closes the refrigerating
chamber 11 and a freezing chamber door 20b that opens
and closes the freezing chamber 12. A pair of the refrig-
erating chamber doors 20a and the freezing chamber
doors 20b may be provided on both left and right sides,
respectively. The refrigerating chamber door 20a may be
referred to as an upper door, and the freezing chamber
door 20b may be referred to as a lower door.

[0068] Additionally, hinges 13 may be connected to the
upper end and the lower end of the door 20. Hinges 13
and 14 are provided at the upper end and the lower end of
the door 20, and may be rotatably coupled to the cabinet.
Some of the doors 20 may be rotated by being coupled by
hinges 13 and 14, and other doors may be configured to
slide in and out.

[0069] Atleastone of the doors 20 may include a panel
assembly 30 capable of seeing through a storage space
behind the door 20. For example, the panel assembly 30
may be provided on the refrigerating chamber door 20a
and may be provided on both the left and right refrigerat-
ing chamber doors 20a. Of course, the panel assembly
30 may also be provided on the freezing chamber door
20b and may be provided on at least one of the four doors
20.

[0070] The panel assembly 30 may form at least a
portion of the front surface of the refrigerating chamber
door 20a. The panel assembly 30 is composed of a
plurality of panels 31, 32, and 33 (see

[0071] FIG.6),andthe plurality of panels 31, 32,and 33
may be transparent to be capable of seeing through.
Accordingly, when the refrigerating chamber door 20a
is closed, the inside of the refrigerating chamber 11 or the
door storage member 27 at the rear of the refrigerating
chamber door 20a may be seen through the panel as-
sembly 30.

[0072] Hereinafter, the structure of the refrigerating
chamber door 20a will be examined in more detail with
reference to the drawings. In the following, the refriger-
ating chamber door 20a will be referred to as the door 20.
[0073] FIG. 3isa perspective view illustrating the door,
FIG. 4 is an exploded perspective view of the door viewed
from the front, FIG. 5 is an exploded perspective view of
the door viewed from the rear, and FIG. 6 is an exploded
perspective view of a panel assembly, which is one
component of the door.

[0074] As illustrated, the door 20 may include a panel
assembly 30 forming the front surface of the door 20, a
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door liner 21 forming the rear, and an insulating material
200 filled between the panel assembly 30 and the door
liner 21.

[0075] The door 20 may include an upper frame 22 and
a lower frame 23 that form the upper and lower surfaces
ofthe door 20. The upperframe 22 and the lower frame 23
may be combined with the panel assembly 30 and the
door liner 21.

[0076] The door 20 may further include side frames 24
forming both left and right sides of the door 20.

[0077] The foaming liquid may be injected into the
closed space formed by combining the upper frame
22, the lower frame 23, the panel assembly 30, the door
liner 21, and the side frame 24 to form the insulating
material 200.

[0078] Aliner opening 211 may be formed in the center
of the door liner 21. The liner opening 211 may penetrate
the door liner 21. Additionally, the rear of the panel
assembly 30 may cover the liner opening 211.

[0079] The door liner 21 may form a door dike 213 that
protrudes rearward along the perimeter of the liner open-
ing 211. In addition, a storage member mounting part214
is formed in the inner area of the door dike 213 so that the
door storage member 27 may be mounted.

[0080] Meanwhile, the door 20 may include a lighting
device 25. The lighting device 25 may illuminate the
storage space behind the panel assembly 30 and allow
the storage space to be selectively visible through the
panel assembly 30.

[0081] In other words, when the lighting device 25 is
turned on, the storage space becomes bright and the
storage space can be seen through the seeing-through
part 311 of the panel assembly 30. In addition, when the
lighting device 25 is turned off (OFF), the storage space is
not visible, and the seeing-through part 311 may be seen
in an opaque black color like the opaque part 312.
[0082] The lighting device 25 may be provided at the
rear of the panel assembly 30. As an example, the lighting
device 25 may be provided in the lighting opening 212
formed in the door liner 21. Additionally, the lighting
opening 212 is located above the liner opening 211
and may irradiate light downward.

[0083] The lighting device 25 may include a light emit-
ting member 252, a light case 251, and a light cover 253.
The light emitting member 252 may include a substrate
on which a plurality of LEDs are mounted. The light case
251 may be mounted on the door liner 21 to form a space
for accommodating the light emitting member 252. Ad-
ditionally, the light case 251 may be placed in contact with
the rear of the panel assembly 30. In addition, the light
cover 253 covers the light case 251 and the lighting
opening 212, and allows light emitted from the light
emitting member 252 to be transmitted.

[0084] The lighting device 25 may be provided on both
left and right sides of the liner opening 211 rather than on
the upper end of the door 20. Additionally, the lighting
device 25 may be provided on one side of the storage
space of the cabinet 10 instead of the door 20.
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[0085] The panel assembly 30 may include a plurality
of panels 31, 32, and 33 spaced apartin the frontand rear
direction. Additionally, the panel assembly 30 may in-
clude a plurality of insulating layers 301 and 302 (see
FIG. 10). The insulating layers 301 and 302 may be
referred to as an insulating space or an insulating area.
[0086] The front surface of the panel assembly 30 may
form at least a portion of the front surface of the door 20.
For example, the front surface of the panel assembly 30
may form the entire front surface of the door 20. Addi-
tionally, the rear of the panel assembly 30 may form a
portion of the rear of the door 20 by covering the liner
opening 211.

[0087] In detail, the panel assembly 30 may include a
first panel 31 forming the front surface, a second panel 32
provided behind the first panel, and a third panel 33
forming the rear. The second panel 32 may be spaced
apart from the first panel 31 and the third panel 33, and
may be disposed between the first panel 31 and the third
panel 33. The first panel may be referred to as a front
panel, the second panel may be referred to as a middle
panel, and the third panel may be referred to as a rear
panel. The first panel 31, the second panel 32, and the
third panel 33 may be made of glass and may be formed
in a square plate shape.

[0088] Forexample, the first panel 31 may be made of
tempered glass. The first panel 31 may form the entire
front surface of the door 20.

[0089] A seeing-through part 311 may be formed in the
center of the first panel 31, and an opaque part 312 may
be formed around the seeing-through part 311. The
seeing-through part 311 is a part that can be seen through
and a may be formed to be transparent part. Additionally,
the opaque part 312 may be formed in black and the rear
components may be hidden not to be exposed. As an
example, the opaque part 312 may be formed by printing.
The opaque part 312 may be referred to as a bezel part.
[0090] In addition, the size of the seeing-through part
311 may be smaller than the second panel 32 and the
third panel 33. Additionally, the size of the seeing-through
part 311 may be smaller than the liner opening 211.
[0091] The second panel 32 may be provided behind
the first panel 31. The second panel 32 may be formed of
insulating glass (low-e glass). Of course, the second
panel 32 may also be formed of plain glass (clear glass).
The second panel 32 may be formed to a thickness that
satisfies thermal insulating performance and processa-
bility. The second panel may be referred to as the vacuum
panel or vacuum insulating glass (VIG).

[0092] A first spacer 34 may be provided between the
first panel 31 and the second panel 32. The front surface
of the first spacer 34 may be in contact with the rear of the
frontpanel 31, and the rear of the first spacer 34 may be in
contact with the front surface of the second panel 32.
Additionally, the first spacer 34 may be disposed along
the opaque part 312.

[0093] The first spacer 34 may be made of an adhesive
material and may provide airtightness between the first
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panel 31 and the second panel 32. Accordingly, the first
spacer 34 may also be referred to as a sealing member.
Additionally, the first spacer 34 may also be referred to as
a vacuum spacer.

[0094] Forexample, the first spacer 34 may be formed
of a frit material. Additionally, the first spacer 34 may be
made of frit glass or glass sealant. When the first spacer
34 is made of a frit material, the first spacer is joined
between the first panel 31 and the second panel 32 by
plastic processing and thus the first panel 31 and the
second panel 32 may be combined in an airtight manner.
[0095] In a state where the first spacer 34 is plastic
processed between the first panel 31 and the second
panel 32, a first insulating layer 301 may be formed
between the first panel 31, the second panel 32, and
the first spacer 34. The first insulating layer 301 is in a
vacuum state and may be referred to as a vacuum
insulating layer. The first insulating layer 301 may block
cold air from the rear of the vacuum panel 35 from being
transmitted to the front thereof.

[0096] Meanwhile, a plurality of supporting members
323 may be provided within the first insulating layer 301.
The supporting member 323 may have a front surface in
contact with the first panel 31 and a rear in contact with
the second panel 32. Additionally, the supporting mem-
ber 323 may be formed to have a height corresponding to
the thickness of the first insulating layer 301. The sup-
porting member 323 may be made of a transparent
material. Additionally, a plurality of the supporting mem-
bers 323 may be disposed at regular intervals throughout
the entire area of the first insulating layer 301.

[0097] Thefirstinsulatinglayer 301 may be formedtoa
minimum thickness that can effectively block cold air from
the storage space from being transmitted. For example,
the thickness of the first insulating layer 301 is approxi-
mately 0.1 mm to 1 mm, so that the overall thickness of
the panel assembly 30 may be minimized while ensuring
insulating performance and formability. The thickness of
the first insulating layer 301 may be the same as the
thickness of the first spacer 34 and the supporting mem-
ber 323. The thickness of the first insulating layer 301
may be thinner than the thickness of the second insulat-
ing layer 302.

[0098] An exhaust hole 321 may be formed in the
second panel 32. The exhaust hole 321 communicates
with the first insulating layer 301 to exhaust air from the
first insulating layer 301, and allows the first insulating
layer 301 to be in a vacuum state. The exhaust hole 321
may be located in an area inside the first spacer 34.
[0099] At this time, the exhaust hole 321 may be lo-
cated outside the second spacer 35. In other words, the
exhaust hole 321 is provided on one side of the second
panel 32 exposed to the rear of the panel assembly and
may be hidden by the front opaque part 312.

[0100] A hole cover 322 may be provided in the ex-
haust hole 321. The hole cover 322 may be formed of a
material that covers the exhaust hole 321 after the first
insulating layer 301 is exhausted. As an example, the
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hole cover 322 may be formed of a frit material. Addi-
tionally, the hole cover 322 may also be hidden by the
opaque part 312 in a state of being mounted.

[0101] The third panel 33 may be disposed behind the
second panel 32. The third panel 33 may be formed of
insulating glass. Additionally, the third panel 33 may be
formed to be smaller than the size of the second panel 32.
Additionally, the third panel 33 may be sized to cover the
liner opening 211.

[0102] A second spacer 35 may be disposed between
the second panel 32 and the third panel 33. The second
spacers 35 allow the second panels 32 to be spaced
apart from each other to maintain a constant distance.
[0103] The second panel 32 may be adhered to the
front surface of the second spacer 35, and the third panel
33 may be adhered to the rear of the second spacer 35.
The second spacer 35 may be formed in the shape of a
square frame with an opening in the center, and the front
surface thereof may be adhered to the second panel 32
and the rear thereof may be adhered to the third panel 33.
As an example, the second spacer 35 may be formed of a
thermo plastic spacer (TPS) material. In other words, the
second spacer may be formed of an insulating plastic
material. The first spacer 341 may be made of a metal
material such as aluminum.

[0104] A sealed second insulating layer 302 may be
formed between the second panel 32 and the third panel
33. Insulating gas is injected into the second insulating
layer 302 to ensure insulating performance. As an ex-
ample, the insulating gas may be argon (Ar) gas. The
thickness of the second insulating layer 302 is approxi-
mately 12 mm to 14 mm, which is the most efficient for
insulation and can minimize the thickness of the panel
assembly 30.

[0105] Meanwhile, the second spacer 35 may be dis-
posed along the perimeter of the third panel 33. The
second spacer 35 may be located at a position away
from the end portion of the first panel 31 by a set distance
L1. Atthis time, the distance L1 from the end portion of the
first panel 31 to the second spacer 35 may be formed to
be smallerthan the distance L2 from the end portion of the
first panel to the end portion of the seeing-through part
311, that is, the width of the opaque part 312.

[0106] The second spacer 35 may be located between
the inner end of the opaque part 312 and the outer end of
the first panel 31. Additionally, the second spacer 35 may
be located further outside the first spacer 34.

[0107] Both first spacer 341 and the second spacer 35
are disposed behind the opaque part 312 and may be
hidden by the opaque part 312 when viewed from the
front.

[0108] Meanwhile, sealant 344 may be applied to the
outer surface of the second spacer 35. The sealant 344
may fill the space between the second panel 32 and the
third panel 33, and may form airtight space between the
second spacer 35, the second panel 32, and the third
panel 33. The sealant 344 may be omitted.

[0109] When the panel assembly 30 is viewed from the
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rear, the first panel 31 and the second panel 32 may have
a shape that protrudes more outward than the third panel
33. The portion protruding from the end portion of the third
panel 33 may be referred to as a protrusion. The protru-
sion may be formed along the perimeter of the panel
assembly 30. In addition, the protrusion may extend
outward and be supported by the upper frame 22, the
lower frame 23, and the side frame 24. In other words, the
firstpanel 31 and the second panel 32 may cover the front
opening of the door 20 formed by combining the upper
frame 22, lower frame 23, and side frame 24.

[0110] In addition, such protrusions may serve to in-
crease the heat transfer path transmitted from the rear of
the panel assembly 30. Therefore, heat loss through the
panel assembly 30 may be prevented and power con-
sumption may be reduced.

[0111] Meanwhile, a heater 26 may be disposed in the
panel assembly. The heater 26 may prevent condensa-
tion from forming on the front and peripheral surfaces of
the door 20. The heater may be disposed along the
protrusion. In other words, the heater 26 may be disposed
along the perimeter of the second panel 32 and may bein
contact with the rear of the second panel 32. The heater
26 may be in contact with a portion of the perimeter of the
first panel 31.

[0112] Hereinafter, the heater 26 will be examined in
more detail with reference to the drawings.

[0113] FIG. 7 is a perspective view illustrating the dis-
position of electric wires at the upper ends of the door and
the cabinet, FIG. 8 is a view illustrating the heater dis-
position inside the door, and FIG. 9 is a top view illustrat-
ing the heater.

[0114] Asillustrated, the heater 26 may be formed in a
wire shape and may be disposed along the perimeter of
the panel assembly 30. Of course, if necessary, the
heater 26 may have a structure such as a film or a planar
heating element.

[0115] The heater 26 may generate heat partially out of
the entire heater. In other words, since the heater 26 is
disposed behind the first insulating layer 301, there is no
need to heat the entire panel assembly 30 when cold airis
not transmitted to the front of the firstinsulating layer 301.
Accordingly, the heater 26 may be configured to partially
generate heat.

[0116] For example, the heater 26 may be configured
to generate heat only in portions corresponding to both
left and right ends of the door. In other words, the heater
26 may be configured to generate heat only at the portion
in contact with the side frame 24 made of metal. As
another example, the heater 26 may be configured to
generate heat only at the portion in contact with the lower
frame 23. As another example, the heater 26 may be
configured to generate heat at a portion in contact with
the side frame 24 and the lower frame 23.

[0117] As an example, the heater 26 may include a
heating part 261 extending along both left and right sides
of the door 20, a lower connection part 262 connecting
the lower ends of the heating part 261 on both left and
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right sides, an upper connection part 263 connected to
the lower ends of the heating part 261 on both left and
right sides.

[0118] Additionally, the heater 26 may be configured to
generate heatonly fromthe heating part261. In detail, the
heating part 261 includes a heating wire having resis-
tance therein, and therefore may be configured to gen-
erate heat by resistance when power is applied. The
heating part 261 may be formed to have a length corre-
sponding to the length of the side frame 24 in the vertical
direction. The heating part261 may be formed to be equal
to or smaller than the length of the door 20 or the panel
assembly 30 in the vertical direction. For example, the
length L3 of the heating part may be shorter than the
length L4 of the side frame 24 in the vertical direction and
longer than the length L5 of the liner opening 211 in the
vertical direction.

[0119] In addition, the upper connection part 263 and
the lower connection part 262 may have lower electrical
resistance than the heating part 261. The upper connec-
tion part 263 and the lower connection part 262 may
serve to transmit power to the heating parts 261 on both
left and right sides. Accordingly, the upper connection
part 263 and the lower connection part 262 may be
composed of electric wires that do not generate resis-
tance for heat generation. Power consumption thereof
can be reduced by minimizing and optimizing the heat-
generating part of the heater 26.

[0120] In particular, the upper frame 22 and the lower
frame 23 on which the upper connection part 263 and the
lower connection part 262 are disposed may be formed of
a plastic material. In addition, since the transfer of cold air
to the outside of the door 20 can be blocked by the
insulating material 200 and the first insulating layer
301, the upper connection part 263 and the lower con-
nection part 262 may be configured so as not to generate
heat.

[0121] Thelowerconnection part262 may be disposed
along the lower frame 23. The upper connection part 263
may be disposed between the upper frame 22 and the
rear of the second panel 32. At this time, the upper
connection part 263 may extend to the entrance and exit
part 221 formed in the upper frame 22. Additionally, a
groove into which the upper connection part 263 is in-
serted may be formed on the front surface of the upper
frame 22. The groove may guide the upper connection
part 263 toward the entrance and exit part 221 and form a
path for placing the upper connection part 263.

[0122] In detail, the upper surface of the upper frame
22 may be open and a downward recessed part 220 may
be formed. In addition, the upper frame 22 may further
include an upper cover 229 that covers the open upper
surface of the recessed part 220 and forms the upper
surface of the door 20.

[0123] An entrance and exit part 221 may be formed
inside the recessed part 220 to guide the power line 14
connected to the heater 26. The entrance and exit part
221 may form a passage communicating with the inside
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of the door 20 through the recessed part 220. The en-
trance and exit part 221 may be placed close to one end
connected to the hinge 13 on both left and right sides of
the door 20. In other words, a hinge mounting part 222 on
which the hinge 13 is mounted is formed at a side end of
the upper frame 22, and the entrance and exit part 221
may be disposed on one side adjacent to the hinge
mounting part 222. Accordingly, the power line 14 guided
into the door 20 through the hinge 13 may be easily
entered and exited.

[0124] AsillustratedinFIG.7,ahinge 13 coupled tothe
door 20 may be provided on the upper surface of the
cabinet 10. The hinge 13 may include a hinge plate 131.
One end of the hinge plate 131 may be fixed to the upper
surface of the cabinet 10, and the other end thereof may
be axially coupled to the hinge mounting part 222. Ad-
ditionally, the hinge 13 may include a hinge cover 132 that
covers the hinge plate 131.

[0125] The power line 14 connected to the heater 26
may be guided from one side of the cabinet 10 to the door
20 through the hinge cover 132 and may be guided inside
the recessed part 220 of the upper frame 22. Additionally,
the power line 14 may be guided from the inside of the
recessed part 220 through the entrance and exit part 221
to the inside of the door 20 and connected to the heater
26.

[0126] The power line 14 may be connected to the
heater 26 to supply power to the heater 26. The power
line 14 may be divided into a plurality of portions and
configured to be easily coupled to the heater 26 through
the door 20 in the cabinet 10.

[0127] For example, the power line 14 may include a
first power line 141 extending from the cabinet 10 to the
door 20, and a second power line 142 connected to the
heater 26 inside the door 20. The first power line 141 may
extend from one side of the cabinet 10 through the hinge
cover 132 to the hinge mounting part 222. Accordingly,
evenifthe door 20 is opened or closed, the first power line
141 may be guided to the door 20 without being exposed
to the outside.

[0128] The first power line 141 is guided into the re-
cessed part 220 through the hinge mounting part 222. In
addition, power line connectors 140 are provided at the
end portions of the first power line 141 and the second
power line 142, respectively, and the first power line 141
and the second power line 142 may be connected by
combining the power line connectors 140. In other words,
the first power line 141 and the second power line 142
may be connected to each other within the recessed part
220.

[0129] Additionally, the second power line 142 may be
connected to the heater 26 after passing through the
entrance and exit part 221. In detail, a heater connector
260 may be connected to the end portion of the second
power line 142 and the end portion of the heater 26. The
heater connector 260 may be provided in the upper
connection part 263. Therefore, the second power line
142 may be guided to the inside of the door 20 through the
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entrance and exit part 221 and may be connected to the
upper connection part 263 by combining the heater con-
nector 260.

[0130] FIG. 10 is a cross-sectional view taken along
line 10-10 of FIG. 3.

[0131] Looking at the disposition of the heater 26 with
reference to the drawings, the heater 26 may be mounted
on the side frame 24. In detail, the heating part 261 of the
heater 26 may be mounted on the side frame 24.
[0132] The side frame 24 may be made of a metal
material. The side frame 24 may include a side surface
portion 241 forming the outer surface of the door20,and a
panel support part 242 extending from the side surface
portion 241 toward the inside of the door 20. The panel
support part 242 extends from the upper end to the lower
end of the side frame 24 and may support the rear of the
second panel 32 from the rear. The panel support part
242 may be formed perpendicular to the side surface
portion 241. Additionally, the panel support part 242 may
be formed parallel to the second panel 32.

[0133] A heater groove 242a may be recessed in the
panel support 242. The heater groove 242a may be
formed to accommodate the heater 26. The heater
groove 242a may be located at a corner portion where
the panel support part 242 and the side surface portion
241 meet.

[0134] Accordingly, when the panel assembly 30 is
mounted, the second panel 32 can be supported on
the panel support part 242. At this time, the heater 26
may be in contact with the rear of the second panel 32
while being accommodated in the heater groove 242a.
Additionally, the heater 26 may be in contact with an end
portion of the second panel 32 where the first spacer 34 is
located. Accordingly, cold air transmitted along the rear of
the second panel 32 due to the operation of the heater 26
may be prevented from passing through the first spacer
34. In other words, the heater may be located between
the outer end portion of the second panel 32 and the inner
end of the first spacer 34.

[0135] Additionally, the heater 26 may prevent con-
densation from occurring due to cold air transmitted
through the panel assembly 30. In addition, the heater
26 may minimize power consumption by generating heat
only in the heating part 261 that is in contact with the side
frame 24.

[0136] Meanwhile, the side frame 24 may further in-
clude a side support part 241a extending forward from the
side surface portion 241. The side support part 241a may
support both ends of the first panel 31. The first panel 31
may be formed to be somewhat larger than the second
panel 32, and an end portion of the first panel 31 may be
formed to be rounded. As another example, when the first
panel 31 and the second panel 32 have the same size, the
side support part 241a may support both ends of the first
panel 31 and the second panel 32.

[0137] The side support part 241a protrudes further
forward than the panel support part 242 and may protrude
to overlap the side end of the first panel 31. At this time,
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the side support part 241a comes into contact with the
rounded end portion of the first panel 31. Additionally, the
side support part 241a may be formed so as not to
protrude further than the front surface of the second panel
32. Accordingly, when viewed from the front, it may
appear as if the entire front surface of the door 20 is
formed by the first panel 31.

[0138] FIG. 11 is a view illustrating the heater disposi-
tion at the lower portion of the door, and FIG. 12 is a
perspective view taken along line 12-12 of FIG. 3.
[0139] Looking atthe disposition of the heater 26 atthe
lower portion of the door 20 with reference to the drawing,
the lower frame 23 may have a frame front surface 232
formed behind the second panel 32. Additionally, a lower
cover part 231 protruding forward may be formed at an
end of the front surface 232 of the frame. The lower cover
part 231 may support the first panel 31 from below.
Additionally, the lower cover part 231 may protrude for-
ward to cover the lower surface of the second panel 32
and the lower surface of the first panel 31.

[0140] Additionally, a shaftinsertion part 233 into which
the hinge shaft of the hinge 14 is inserted from below may
be formed on one of the left and right sides of the lower
frame 23. A shaft bush 234 to which the hinge shaft is
coupled may be inserted inside the shaft insertion part
233.

[0141] By forming the shaftinsertion part233, a portion
of the lower surface of the lower frame 23 may be formed
with a lower protrusion 231a that protrudes upward in a
stepped manner from the lower cover part 231. In other
words, the lower end of the front surface of the lower
frame 23 may be formed to be stepped by the lower cover
part 231 and the lower protrusion 231a.

[0142] The heater 26 may be disposed on the upper
surface of the lower protrusion 231a. Additionally, the
lower end of the first panel 31 and the lower end of the
second panel 32 may be formed to be stepped. In detail,
the lower end of the first panel 31 is supported by the
lower cover part 231, and the lower end of the second
panel 32 may be in contact with the heater 26 disposed on
the lower protrusion 231a. Accordingly, the heater 26
may be simultaneously in contact with the rear of the first
panel 31 and the lower end of the second panel 32 when
mounted on the lower frame 23. In other words, the
heater 26 is disposed in the space between the first panel
31 and the second panel 32 and the lower frame 23
formed by mounting the panel assembly 30, and may
be in contact with the first panel 31 and the second panel
32.

[0143] Accordingly, cold air transmitted along the sec-
ond panel 32 may be in contact with the heater 26 at the
lower end of the second panel 32. Additionally, cold air
from the second panel 32 may no longer be transmitted to
the outside when the heater 26 generates heat. Mean-
while, the heater 26 may be the lower connection part 262
that does not substantially generate heat.

[0144] Hereinafter, in the refrigerator of the embodi-
ment of the disclosure having the above structure, the
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state of cold air delivery through the panel assembly 30
will be described with reference to the drawings.

[0145] FIG. 13 is a cross-sectional view taken along
line 13-13 of FIG. 3, FIG. 14 is a cross-sectional view of
part Aof FIG. 13, and FIG. 15 is a cross-sectional view of
part B of FIG. 13.

[0146] As illustrated, when the panel assembly 30 is
mounted, the first panel 31 may form the entire front
surface of the door 20. Additionally, the first panel 31
and the second panel 32 may be supported on the upper
frame 22, lower frame 23, and side frame 24. Additionally,
the third panel 33 is supported on the door liner 21 and
covers the liner opening 211.

[0147] The upper portions of the first panel 31 and the
second panel 32 may be supported by the upper frame
22. The upper frame 22 may support the upper portions of
thefirst panel 31 and the second panel 32 from above and
rear when the panel assembly 30 is mounted.

[0148] In detail, an upper cover part 223 protruding
forward may be formed at the upper end of the upper
frame 22. The upper cover part 223 may be in contact with
the upper ends of the first panel 31 and the second panel
32. The upper cover part 223 may be configured to pass
over the upper end of the second panel 32 and cover the
first panel 31 from above.

[0149] Additionally, the upper cover part 223 may ex-
tend beyond the upper end of the second panel 32 to
cover a portion of the upper end of the first panel 31.
[0150] Additionally, the upper cover part 223 may be
formed to be in contact with either the first panel 31 or the
second panel 32.

[0151] Meanwhile, an upper support part 224 may be
further formed on the front of the upper frame 22 to
support the upper portion of the second panel 32 from
the rear. The upper support part 224 may be formed on
the front surface of the upper frame 22. In addition, the
upper support part 224 may be located below the upper
cover part 223. Additionally, the upper support part 224
may form a surface that is in contact with the rear of the
second panel 32.

[0152] Asanexample, the upper support part 224 may
be composed of a plurality of grooves and protrusions,
and the front surface of the plurality of protrusions may be
in contact with the rear of the second panel 32 to support
it. The upper support part 224 may have a predetermined
width in the vertical direction and may stably support the
upper part of the second panel 32.

[0153] Therefore, when the first panel 31 and the sec-
ond panel 32 are coupled to each other, they are in
contact with the upper and rears of the first panel 31
and the second panel 32 by the upperframe 22 and thus a
stable mounting condition may be guaranteed.

[0154] Inthis state, the inside of the door 20 is filled with
the insulating material 200, and the inner space of the
door 20 formed by combining the panel assembly 30, the
upper frame 22, the lower frame 23, the side frame 24,
and the door liner 21 may be filled with the insulating
material 200.
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[0155] By forming the first insulating layer 301 to be
thin, the panel assembly 30 may be configured to have a
slimmer overall thickness. In addition, the insulating ma-
terial 200 filled inside the door 20 may be in contact with
and support the perimeter of the panel assembly 30. In
other words, the outer surface of the second spacer 35 or
the outer surface of the sealant 36 may be supported by
the insulating material 200.

[0156] A portion of the door liner 21 may extend from
the rear of the third panel 33 to cover a portion of an end
portion of the third panel 33. Additionally, the insulating
material 200 may also be in contact with a portion of the
rear of the third panel 33. Accordingly, the corner of the
third panel 33, that is, the corner of the panel assembly
30, is in contact with the insulating material 200 from the
bottom and rear, and the panel assembly 30 may be fixed
more stably and firmly in a state filled with the insulating
material 200.

[0157] Meanwhile, the storage space behind the door
20 can be selectively visualized through the seeing-
through part 311 of the panel assembly 30 according to
the on/off state of the door light 25.

[0158] In a state where the door 20 is closed, cold air
inside the storage space is in contact with the third panel
33 andis prevented from being transmitted forward by the
second insulating layer 302. In addition, the cold air in
contact with the third panel 33 may move outward along
the third panel 33, move forward along the end portion of
the third panel 33 or the second spacer 35 in contact with
the third panel 33, and thus be delivered to the second
panel 32.

[0159] Cold air delivered to the second panel 32 is
blocked by the first insulating layer 301 and cannot be
transferred forward. In addition, some of the cold air
delivered to the second panel 32 moves outward along
the second panel 32. Cold air moved to the outer end
portion of the second panel 32 may be transferred to the
first spacer 34 disposed at the end portion of the second
panel 32. However, cold air transmission at a location
adjacent to the first spacer 34 may be blocked by driving
the heater 26 disposed at the end portion of the second
panel 32. Accordingly, condensation may be prevented
by the first insulating layer 301 and the heater 26 dis-
posed throughout the front surface of the door 20.
[0160] Meanwhile, as illustrated in FIG. 10, cold air
delivered to both ends of the second panel 32 is not
transferred forward due to the operation of the heater
26 mounted on the side frame 24. In particular, the
operation of the heater 26 blocks the transfer of cold
air to the side frame 24 in contact with the second panel
32, thereby preventing condensation in the side frame
24.

[0161] In addition to the above-described embodi-
ments, the disclosure may be possible in various other
embodiments.

[0162] Another embodiment of the disclosure is char-
acterized in that the door light is in contact with the rear of
the panel assembly, and the door storage member has a
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structure that extends further forward. Another embodi-
ment of the disclosure may differ only in the disposition of
the door light and the structure of the door liner and door
storage member, but all other configurations may be the
same. Accordingly, the same components are denoted
by the same reference numerals, with detailed descrip-
tions omitted.

[0163] Hereinafter, another embodiment of the disclo-
sure will be described in detail with reference to the
drawings.

[0164] FIG. 16isacross-sectional view of part Aof FIG.
13 of another embodiment of the disclosure, and FIG. 17
is a cross-sectional view of part B of FIG. 13 of another
embodiment of the disclosure.

[0165] As illustrated, the door 20 of another embodi-
ment of the disclosure may include the panel assembly
and the door liner. Additionally, the door may further
include an upper frame and a lower frame.

[0166] The upperframe 22 and the lower frame 23 may
support the upper and lower portions of the panel as-
sembly 30.

[0167] In particular, the upper frame 22 may include an
upper cover part 223. The upper cover part 223 may
protrude forward to cover the upper end of the first panel
31 and the upper end of the second panel 32 from above.
Additionally, the upper cover part 223 may contact the
upper end of the first panel 31 and the upper end of the
second panel 32. Additionally, the upper cover part 223
may extend to cover the entire upper end of the second
panel 32 and a portion of the first panel 31.

[0168] Additionally, the upper frame 22 may include an
upper support part 224. The upper support part 224 is
formed at the rear of the second panel 32 and may
support the rear of the second panel 32. Therefore, in
a state where the first panel 31 and the second panel 32
are combined, the upper frame 22 may support the upper
end of the first panel 31 and the second panel 32 and The
upper portion of the rear of the second panel 32.
[0169] Meanwhile, the lower ends of the first panel 31
and the second panel 32 and the lower part of the rear of
the second panel 32 may be supported by the lower cover
part231 and the lower support part 236 of the lower frame
23.

[0170] In a state where the panel assembly 30 is
mounted, the door light 25 may be in contact with the
third panel 33.

[0171] The doorlight25 mayinclude alight case 251, a
lightemitting member 252, and a light cover 253. The light
case 251 has one surface supported by the rear of the
third panel 33 and may be mounted inside the door dike
213. At this time, the outer surface of the light case 251
can be spaced apart from the inner surface of the door
liner 21, and a space that can be filled with the insulating
material 200 may be secured.

[0172] Accordingly, the surrounding area of the door
light 25 may be sufficiently insulated by the insulating
material 200, and the increase in temperature inside the
refrigerator may be minimized even when the door light
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25isoperated. The light cover 253 covers the openings of
the door liner 21 and the light case 251 and may be
exposed downward.

[0173] The door light 25 is in contact with the end
portion of the rear of the third panel 33 and may be in
contact with the position corresponding to the disposition
position of the second spacer 35. Accordingly, the heat
generated when the door light 25 is operated heats the
end portion of the third panel 33. Therefore, cold air
transmitted to the second spacer 35 along the third panel
33 by heat generated when the door light 25 operates
may be blocked.

[0174] Meanwhile, the door liner 21 may include a
lower liner 216 in contact with the rear of the third panel
33. The lower liner 216 may extend downward from the
rear of the third panel 33 to the door dike 213. The lower
liner 216 may be disposed at a position facing the rear of
the door storage member 27. Accordingly, when the door
storage member 27 extends forward to the lower part of
the liner 216, the volume of the door storage member 27
may be increased.

[0175] Additionally, a storage member mounting part
214 may be formed on the door dike 213. The storage
member mounting part 214 may protrude from the door
dike 213 on both left and right sides in a direction facing
each other. When mounting the door storage member 27,
the storage member mounting part 214 may be inserted
into the storage member groove 271 formed on both side
surfaces of the door storage member 27.

[0176] In addition, in a state where the door storage
member 27 is mounted, the front end of the door storage
member 27 may be positioned further forward than the
lower frame 23. At this time, the front surface of the door
storage member 27 may be positioned further forward
from the storage member mounting part214, and thus the
door storage member 27 may be stably mounted.
[0177] Additionally, a handle groove 235 may be re-
cessed in the lower frame 23. Additionally, a lower sup-
port part 236 extending upward may be further formed on
the front surface of the handle groove 235. The lower
support part 236 may be in contact with the rear of the
second panel 32 and support the second panel 32 from
the rear. Additionally, the second panel 32 may be in
contact with the front surfaces of the lower support part
236 and the handle groove 235 at the same time.
[0178] Meanwhile, the panel assembly 30 may be
formed to have a thinner thickness due to the first in-
sulating layer 301. Also, the extension line L at the rear of
the panel assembly 30 may be located within the width W
of the handle groove 235. In other words, the extension
line L on the rear of the panel assembly 30 may extend to
pass through the handle groove 235. Therefore, the
panel assembly 30 may have an overall slim structure,
and by slimming the thickness of the panel assembly 30
and the door 20, it is possible to secure additional space
for placing the door storage member 27.

[0179] In addition, due to the structure of the second
panel 32 and the first panel 31 protruding further outward
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than the third panel 33 and the second spacer 35, the
transmission path of cold air moving through the panel
assembly 30 may be increased, and condensation on the
front surface and both side surfaces of the door 20 may be
prevented through the disposition of the heater 26.
[0180] In addition to the above-described embodi-
ments, the disclosure may have various other embodi-
ments.

[0181] Another embodiment of the disclosure is char-
acterized in that heaters are disposed in a plurality of
rows on the side frames on both left and right sides to
prevent condensation on the side surface of the door.
Other embodiments of the disclosure may differ only in
part of the structure of the heater, but all other configura-
tions may be the same. Accordingly, the same compo-
nents are denoted by the same reference numerals, with
detailed descriptions omitted.

[0182] Hereinafter, another embodiment of the disclo-
sure will be described in detail with reference to the
drawings.

[0183] FIG. 18 is a view illustrating a state where a
heater is disposed of another embodiment of the disclo-
sure, and FIG. 18 is illustrating a state where the panel
assembly is removed from the door.

[0184] As illustrated, the door 20 of another embodi-
ment of the disclosure may include the panel assembly
30 (seeFIG.4),adoorliner21, anupperframe 22, alower
frame 23, and a side frame 24.

[0185] The panel assembly 30 forms the front surface
ofthe door 20 and may cover the door liner 21. In addition,
in a state where the panel assembly 30 is mounted, the
outer end thereof may be supported by the upper frame
22, the lower frame 23, and the side frame 24.

[0186] Additionally, the door 20 may further include a
heater 26’. The heater 26’ is disposed in the vertical
direction along the side frames 24 disposed on both left
and right sides and may extend to the outside of the door
20 through the upper frame 22.

[0187] The heater 26’ may include a heating part 261’
and a connection part. The heating part 261’ may heat
both left and right ends of the side frame 24 and the panel
assembly 30. The heating part 261’ may be disposed on
the side frame 24. Additionally, the heating parts 261’
may be disposed in a plurality of rows in the vertical
direction. For example, the heating parts 261’ may be
disposed in two rows and may be continuously bent at the
lower end of the side frame 24 to extend in the vertical
direction. At this time, a heater groove 242a may be
formed in the side frame 24, and the heater groove
242a may be formed to accommodate a plurality of rows
of heating parts 261°.

[0188] The connection part 262’ is for supplying power
to the heating part 261’, is connected to the upper end of
the heating part261’, and may extend to the entrance and
exit part 221 of the upper frame 22. The connection part
262’ may be formed to have a lower resistance than the
heating part 261’. For example, the connection part 262’
may be configured to supply power to the heating part
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261’ without generating heat.

[0189] Each connection part 262’ is connected to the
heating parts 261’ on both left and right sides, and the
connection part 262’ may extend to the outside of the
upper frame 22 through the entrance and exit part 221. At
this time, the upper frame 22 may be provided with a
power line 14 extending from the cabinet 10, and the
power line 14 and the connection part may be connected
to each other by a heater connector 260.

[0190] Inthisway, the side frame 24 made of metal may
be heated by the heaters 26’ disposed in a plurality of
rows on both sides of the side frame 24. And both ends of
the side frame 24 in contact with the heating part 261’ can
be heated. Accordingly, it is possible to prevent conden-
sation from forming on the left and right sides of the door
20 and the left and right sides of the front surface due to
cold air transmitted through the left and right sides of the
panel assembly 30. In addition, there is an advantage in
that unnecessary power consumption is reduced and
intensive heating is possible at the point where conden-
sation occurs due to the heating parts 261’ disposed in a
plurality of rows on the side frame 24.

[0191] In addition to the above-described embodi-
ments, the disclosure may have various other embodi-
ments.

[0192] Another embodiment of the disclosure is char-
acterized in that the door consists of a main door and a
sub door, and a panel assembly and a heater are dis-
posed on the sub door. Another embodiment of the dis-
closure has the same panel assembly as the above-
described embodiment, and the same components are
denoted by the same reference numerals without de-
tailed description.

[0193] Hereinafter, another embodiment of the disclo-
sure will be described in detail with reference to the
drawings.

[0194] FIG. 19 is a view illustrating a state where the
sub door of a refrigerator is opened of another embodi-
ment of the disclosure, FIG. 20 is an exploded view
illustrating a state where the panel assembly of the sub
dooris separated, FIG. 21 is a cross-sectional view taken
along line 21-21 of FIG. 19, and FIG. 22 is a cross-
sectional view taken along line 22-22 of FIG. 19.
[0195] As illustrated in the drawing, at least one of the
doors 20a of another embodiment of the disclosure may
be configured as a double door structure consisting of a
main door 60 and a sub door 50. For example, both of the
pair of refrigerating chamber doors 20a may be config-
ured as a double door structure.

[0196] In detail, the main door 60 is axially coupled to
the cabinet 10 by hinges 13 and 14 (see FIG. 2). The main
door 60 can open and close the refrigerating chamber 11
by rotating. Additionally, an opening 600 may be formed
inthe main door 60. The opening 600 penetrates the main
door 60 in the front and rear direction and may commu-
nicate with the refrigerating chamber 11. Therefore, even
when the main door 60 is closed, the refrigerating cham-
ber 11 may be accessed through the opening 600.
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[0197] Meanwhile, adoor storage space 610inwhicha
door storage member 612 is provided may be provided
inside the opening 600. Accordingly, the door storage
space 610 and the door storage member 612 may be
seen through the panel assembly 30.

[0198] The sub door 50 may be axially coupled to the
main door 60 by a hinge device 15. Additionally, the sub
door 50 may rotate to cover the main door 60 from the
front. The sub door 50 may open and close the opening
600.

[0199] The sub door 50 may include a panel assembly
30, and may be configured to see the storage spaces 610
and 11 behind the door 20 through the panel assembly
30.

[0200] Additionally, a transparent display may be pro-
vided between the plurality of panels constituting the
panel assembly 30 to enable screen output. Accordingly,
both seeing-through and screen output of the storage
spaces 610 and 11 may be possible through the panel
assembly 30 of the sub door 50.

[0201] Looking at the structure of the sub door 50 in
more detail, the sub door 50 may include a panel assem-
bly 30, a door liner 51, an upper frame 52, a lower frame
53, and a side frame 54.

[0202] The panel assembly 30 forms the front surface
of the sub door 50 in a state of being installed and may
cover the liner opening 511 formed in the door liner 51.
The panel assembly 30 may include a first panel 31, a
second panel 32, and a third panel 33 that are sequen-
tially disposed in the front and rear direction. Additionally,
a first spacer 34 may be provided between the first panel
31 and the second panel 32 to form a firstinsulating layer
301. The first insulating layer 301 may be a vacuum
insulating layer. A second spacer 35 may be provided
between the second panel 32 and the third panel 33 to
form a second insulating layer 302. The second insulat-
ing layer 302 may be filled with insulating gas.

[0203] Additionally, the first panel 31 and the second
panel 32 may extend further outward than the third panel
33 to form a protrusion. Accordingly, the cold air on the
rear of the third panel 33 moves along the third panel 33,
the second spacer 35, and the second panel 32, thereby
increasing the heat transfer path, and thus loss of cold air
may be prevented.

[0204] Since the specific structure of the panel assem-
bly 30 is the same as the above-described embodiment,
detailed description thereof will be omitted.

[0205] A heater 26 may be provided at the rear of the
panel assembly 30. The heater 26 may be disposed
along the inner perimeter of the sub door 50. As an
example, the heater 26 may be disposed along the upper
frame 52, lower frame 53, and side frame 54.

[0206] The heater 26 may include a heating part 261, a
lower connection part 262, and an upper connection part
263. The lower connection part 262 and the upper con-
nection part 263 may have a smaller electrical resistance
than the heating part 261. In addition, the lower connec-
tion part 262 and the upper connection part 263 do not
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generate heat and may only perform the function of
transmitting power to the heating part 261. Since the
structure of the heater 26 is the same as the above-
described embodiment, the detailed description thereof
will be omitted.

[0207] A heater connector 260 is provided at the end
portion of the upper connection part 263, and the heater
connector 260 may be located at a position correspond-
ing to the entrance and exit part 221 of the upper frame
52.Inaddition, a power line 14 connected to the heater 26
may be disposed inside the entrance and exit part 521.
The power line 14 and the upper connection part 263 may
be connected to each other by a heater connector 260.
[0208] A portion of the heater 26 may extend in the
vertical direction along the side frame 54. Additionally, a
portion of the heater 26 may extend in the left and right
directions along the lower frame 53.

[0209] In detail, the side frame 54 may include a side
surface portion 541 forming a side surface of the sub door
50 and a panel support part 542 supporting the second
panel 32. A side protrusion 541a that protrudes further
forward than the panel supporter 542 is formed on the
side surface portion 541 to support the outer end of the
first panel 31.

[0210] Additionally, a heater groove 542a is formed in
the panel support part 542, and the heater 26 may be
disposed in the heater groove 542a. The heater groove
542a may be formed at a corner where the panel support
part 542 and the side surface portion 541 are in contact
with each other.

[0211] Inaddition, in a state where the panel assembly
30is mounted, the heating part 261 may be in contact with
the rear of the second panel 32 and the side frame 54.
Therefore, when the heating part 261 generates heat,
cold air transmitted along the second panel 32 may be
blocked from being transmitted to the side frame 54 and
the first panel 31. Of course, the side frame 54 may be
made of plastic material.

[0212] Thelowerframe 53 may include a lower surface
portion 531 that forms the lower surface of the sub door
50, and a lower support part 532 that extends upward
from the lower surface portion 531 and supports the
second panel 32. Additionally, the lower surface portion
531 may further include a lower cover part 531a that
protrudes further forward than the lower support part
532. The lower support part 532 may be in contact with
the lower end of the first panel 31 and may be spaced
apart from the lower end of the second panel 32.
[0213] The heater 26 may be disposed inside the
space formed by the first panel 31, the second panel
32, the lower cover part 531a, and the lower support part
532. Accordingly, the lower connection part 262 may be
disposed in a space where the rear of the first panel 31,
the lower surface of the second panel 32, and the lower
frame 53 are in contact with each other.

[0214] Meanwhile, the double door structure as in the
embodiment of the disclosure may be applied to the
refrigerating chamber door 20a of the refrigerating cham-
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ber door 20a and the freezing chamber door 20b. In
addition, only one refrigerating chamber door 20a of
the pair of refrigerating chamber doors 20a may be con-
figured as a double door structure. In addition, the panel
assembly 30 may be disposed only on one side of the
refrigerating chamber door 20a of the refrigerating cham-
ber doors 20a on both sides. Of course, if necessary, the
freezing chamber door may also be configured to have a
double door structure.

[0215] In addition to the above-described embodi-
ments, the disclosure may have various other embodi-
ments.

[0216] Another embodiment of the disclosure is char-
acterized in that a display device that may be operated by
touch is mounted on the upper surface of the door.
Another embodiment of the disclosure may differ only
in the display device and a portion combined with the
display device, and all other configurations may be the
same. Accordingly, the same components are denoted
by the same reference numerals, with detailed descrip-
tions omitted.

[0217] Hereinafter, another embodiment of the disclo-
sure will be described in detail with reference to the
drawings.

[0218] FIG. 23 is a front view illustrating a sub door of
another embodiment of the disclosure, FIG. 24 is a
perspective view taken along line 24-24 of FIG. 23,
FIG. 25 is a cross-sectional view illustrating the mounting
structure of the display, which is a component of the sub
door, and FIG. 26 is a cross-sectional view taken along
line 26-26 of FIG. 23.

[0219] As illustrated, the door 50’ may have the same
structure as the sub door 50 of the above-described
embodiment.

[0220] The door 50’ may include a panel assembly 30,
adoorliner51, anupperframe 52, alowerframe 53,and a
side frame 54.

[0221] The panel assembly 30 may have the same
structure as the above-described embodiment. The pa-
nelassembly 30 forms the front surface of the sub door 50
in a state of being installed and may cover the liner
opening 511 formed in the door liner 51. The panel
assembly 30 may include a first panel 31, a second panel
32’, and a third panel 33 that are sequentially disposed in
the front and rear direction. Additionally, a first spacer 34
may be provided between the first panel 31 and the
second panel 32’ to form a first insulating layer 301.
The firstinsulating layer 301 may be a vacuum insulating
layer. A second spacer 35 may be provided between the
second panel 32" and the third panel 33 to form a second
insulating layer 302. The second insulating layer 302 may
be filled with insulating gas.

[0222] Additionally, the first panel 31 and the second
panel 32’ may extend further outward than the third panel
33 to form a protrusion. Accordingly, the cold air on the
rear of the third panel 33 moves along the third panel 33,
the second spacer 35, and the second panel 32, thereby
increasing the heat transfer path, and thus the loss of cold
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air may be prevented.

[0223] Adisplay device 28 may be provided on the rear
ofthe first panel 31. In addition, the display device 28 may
be visualized through the first panel 31. Additionally, a
manipulation may be input to the display device 28 by
touching the first panel 31.

[0224] Meanwhile, the seeing-through part 311 may be
formed in the center of the first panel 31, and an opaque
part 312 may be formed around the seeing-through part
311. In addition, the opaque part 312 may be removed at
a position of the opaque part 312 corresponding to the
display device 28 to form a transparent display part 313.
The display device 28 may be seen through the display
part 313.

[0225] The display device 28 may be mounted on the
upper frame 52. A downward frame recessed part 524
may be formed on the upper surface of the upper frame
52. The frame recessed part 524 may be depressed to
accommodate the display device 28. In addition, the
upper frame 52 may be further provided with a cover that
covers the frame recessed part 524 in a state where the
display device 28 is mounted.

[0226] Aframe opening 525 may be formed on the front
surface of the frame recessed part 524. The frame open-
ing 525 may correspond to the size of the front surface of
the display device 28. Additionally, the frame opening 525
may be formed at a position corresponding to the display
part 313. Therefore, when the display device 28 is
mounted, the display device 28 may be disposed on
the rear of the first panel 31 through the frame opening
525 and exposed through the display part 313.

[0227] The display device 28 may include a case 280
that accommodates the PCB 283 and a display 284
provided on the front surface of the case 280. A touch
sensor 285 may be provided on the front surface of the
display 284. When a user touches the first panel 31, the
touch sensor 285 may detect it. The touch sensor 285
may be integrated into one component of the display 284.
Additionally, the touch sensor 285 may be placed sepa-
rately on one side away from the display 284.

[0228] Additionally, the case 280 may include a front
part 281 and a rear part 282. The front part 281 forms a
front surface and the display 284 may be mounted there-
on. In addition, the rear part 282 may form the back side.
Additionally, an elastic part 282a may be formed on the
rear part 282 to press the display device 28 forward. The
elastic part 282a extends upward from the lower end of
the rear of the case 280 and may extend toward the rear
as it extends upward. Additionally, the elastic part 282a
may be formed of an elastically deformable material.
Therefore, when the display device 28 is inserted into
the frame recessed part 524, the elastic part 282a may be
in contact with the inner surface of the case 280 and thus
the front surface of the case 280, that is, the display 24
may be in close contact with the rear of the first panel 31
through the frame opening 525.

[0229] Meanwhile, the upper end of the second panel
32’ may extend further upward than the third panel 33.
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Additionally, the upper end of the second panel 32’ may
extend lower than the first panel 31. The upper end of the
second panel 32’ may be extended to be in contact with
the lower surface of the upper frame 52. Accordingly, the
firstinsulating layer 301 formed between the first panel 31
and the second panel 32’ may be formed up to the lower
end of the upper frame 52.

[0230] In other words, the second panel 32° may be
formed lower than the first panel 31 at the portion where
the display device 28 is placed. Accordingly, the display
device 28 may be in direct contact with the first panel 31,
and a touch manipulation of the first panel 31 made of
plain glass or tempered glass can be recognized by the
touch sensor 285. The touch sensor 285 is composed of a
capacitance sensor and can effectively detect touch
manipulation of the first panel 31.

[0231] The upper end of the second panel 32° may
extend to be in contact with the lower surface of the upper
frame 52. Additionally, a downwardly protruding panel
restraint part 529 may protrude downward from the lower
surface of the upper frame 52. The panel restraint part
529 extends to be in contact with the upper end of the rear
of the second panel 32’ and may restrain the second
panel 32'.

[0232] A handle groove 535 may be recessed in the
lower surface of the lower frame 53. Therefore, the door
50’ may be rotated by holding the handle groove 535.
[0233] The side frame 54 may be formed of a metal
material. Additionally, the side frame 54 may be formed
by continuously bending a plate-shaped metal material
multiple times.

[0234] In detail, the side frame 54 may form a side
surface part 541 and a panel support part 542 extending
from the inner surface of the side surface part 541 to
support the first panel 31. Additionally, the heater groove
543 in which the heater 26 is accommodated may be
recessed in the panel support part 542. Additionally, a
side support part 541a extending further forward than the
panel support part 542 and supporting the side end of the
first panel 31 may be formed on the side surface portion
541. The side surface portion 541, the panel support part
542, the heater groove 543, and the side support part
541a may be integrally formed by continuously bending
or forming a plate-shaped metal material.

[0235] Meanwhile, the second panel 32° may be
formed to be positioned between the end portion of the
third panel 33 and the end portion of the panel support
542 so as not to interfere with the panel support 542.
[0236] The door liner 51 may form the rear of the door
50’. Additionally, aliner opening 511 thatis covered by the
third panel 33 may be formed in the center ofthe door liner
51. In addition, a door dike 513 may be formed along the
perimeter of the liner opening 511, and a storage member
mounting part 514 on which the door storage member 27
is mounted may be formed in the door dike 513.

[0237] Additionally, a door light 55 may be mounted on
the door liner 51. The door light 55 may include a light
case 551 mounted on the door liner 51, a light emitting
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member 552 accommodated inside the light case 551,
and a light cover 553 which covers an opening surface of
the light case 551.

[0238] The door light 55 may be disposed on both left
and right sides of the liner opening 511 and may emit light
in directions facing each other. Additionally, a light open-
ing 515 into which the door light 55 is mounted may be
formed in the door liner 51. The door light 55 may be in
contact with the rear of the third panel 33 in a state of
being installed.

[0239] Additionally, a heater 26 may be disposed along
the perimeter of the panel assembly 30. The heater 26
may be in contact with the rear of the second panel 32’
and may be disposed along the side frame 54 and the
lower frame 53. In addition, the heater 26 may be con-
nected to a power line flowing through the upper frame 52
to generate heat.

[0240] Meanwhile, due to the stepped extension struc-
ture of the first panel 31, the second panel 32’, and the
third panel 33 around the panel assembly 30, the cold air
from the third panel 33 cannot move to the first panel 31 in
the shortest distance, and the heat transfer path be-
comes longer. Therefore, power consumption may be
reduced by preventing loss of cold air in the storage
space.

[0241] The operation ofthe heater 26 may prevent cold
air from being transmitted to the side frame 54 made of
metal. Additionally, it is possible to prevent condensation
from occurring on the front surface of the first panel 31.
[0242] Meanwhile, the panel assembly and doors in-
cluding the panel assembly of the embodiment of the
disclosure may be applied to refrigerators having various
structures.

[0243] FIG. 27 is a view illustrating other refrigerators
to which an embodiment of the disclosure is applied.
[0244] As illustrated in FIG. 27 (a), the refrigerator 2 of
an embodiment of the disclosure may include a cabinet
10 forming a storage space and a door 20 opening and
closing the storage space.

[0245] The storage space may include a refrigerating
chamber 11 and a freezing chamber 12 formed on both
leftand right sides. Additionally, the door 20 may include a
refrigerating chamber door 20a that opens and closes the
refrigerating chamber 11 and a freezing chamber door
20b that opens and closes the freezing chamber 12.
Additionally, the refrigerating chamber door 20a and
the freezing chamber door 20b may be disposed side
by side on both left and right sides.

[0246] Additionally, the panel assembly 30, similar to
the above-described embodiment, may be disposed on
the refrigerating chamber door 20a to provide visibility
into the storage space. The refrigerating chamber door
20a may have a double door structure of a main door and
a sub door, as in the above-described embodiment.
[0247] Additionally, the panel assembly 30 may be
provided on the freezing chamber door 20b.

[0248] As illustrated in FIG. 27 (b), the refrigerator 3 of
an embodiment of the disclosure may include a cabinet



29 EP 4 501 180 A1 30

10 forming a storage space and a door 20 opening and
closing the storage space.

[0249] The storage space may be dividedinthe vertical
direction to form an upper storage space 11a and a lower
storage space 12a. For example, the upper storage
space 11a may be a refrigerating chamber and the lower
storage space 12a may be a freezing chamber.

[0250] Inaddition,the door20is provided with an upper
door 20c that opens and closes the upper storage space
11a by rotation and may be provided with lower doors 20d
and 20e that open and close the lower storage space 12a
by pulling in and out.

[0251] Inaddition, the panel assembly 30, similarto the
above-described embodiment, may be disposed on the
upper door 20c to see through the storage space. The
upper door 20c may have a double door structure of a
main door and a sub door, as in the above-described
embodiment.

[0252] As illustrated in FIG. 27 (c), the refrigerator 4 of
an embodiment of the disclosure may include a cabinet
10 forming a storage space and a door 20 opening and
closing the storage space.

[0253] The storage space may be divided inthe vertical
direction to form an upper storage space 11b and a lower
storage space 12b. For example, the upper storage
space 11b may be a freezing chamber, and the lower
storage space 12b may be a refrigerating chamber.
[0254] Inaddition, the door 20 may be provided with an
upper door 20f that opens and closes the upper storage
space 1 1b by rotation and may be provided with a lower
door 20g that opens and closes the lower storage space
12b by rotation.

[0255] Inaddition, the panel assembly 30, similarto the
above-described embodiment, may be disposed on the
lower door 20g to see through the storage space. The
lower door 20g may have a double door structure of a
main door and a sub door, as in the above-described
embodiment.

[0256] Asillustrated in FIG. 27 (d), the refrigerator 5 of
an embodiment of the disclosure may include a cabinet
10inwhich a storage space is formed and a door 20h that
opens and closes the storage space 11c.

[0257] The storage space 11c may be configured as a
single space, and the storage space 11c may be opened
and closed by a rotating door 20h.

[0258] Inaddition, the panel assembly 30, similarto the
above-described embodiment, may be disposed on the
door 20g to see through the storage space. The door 20g
may have a double door structure of a main door and a
sub door, as in the above-described embodiment.
[0259] Meanwhile, panel assemblies and doors includ-
ing panel assemblies of embodiments of the disclosure
may be applicable to home appliances with various
structures in addition to refrigerators. As an example,
the panel assembly and the door including the panel
assembly of an embodiment of the disclosure may also
be applied to home appliances which are equipped with a
door that opens and closes the space of a cabinet such as

10

15

20

25

30

35

40

45

50

55

16

a washing machine, dryer, plant cultivation device, air
conditioner, styler (clothing care machine), and cooking
appliance.

Claims
1. A refrigerator comprising:

a cabinet (10) forming a storage space; and
a door (20) configured to open and close the
storage space, wherein the door (20) includes:

a door liner (21) forming a rear of the door
(20) and having a liner opening (211);

a panel assembly (30) having a plurality of
transparent panels (31, 32, 33); and

an insulating material (200) filled inside the
door (20) excluding the panel assembly
(30), wherein the panel assembly (30) in-
cludes:

afirst panel (31) forming a front surface
of the door (20);

a second panel (32) provided at a rear
side spaced apart from the first panel
(31) and forming a first insulating layer
(301) between the second panel (32)
and the first panel (31); and

a third panel (33) provided at the rear
side spaced apart from the second pa-
nel (32) to cover the liner opening (211)
and forming a second insulating layer
(302) between the third panel (33) and
the second panel (32), and

wherein thefirstinsulating layer (301) is
formed to be larger than the second
insulating layer (302) and protrudes
further than an end portion of the sec-
ond insulating layer (302).

2. The refrigerator of claim 1, wherein the panel as-
sembly (30) includes:

a first spacer (34) disposed between the first
panel (31) and the second panel (32); and

a second spacer (35) disposed between the
second panel (32) and the third panel (33), and
wherein the first spacer (34) is disposed farther
from the center of the panel assembly (30) than
the second spacer (35).

3. The refrigerator of claim 1 or 2, wherein the first
insulating layer (301) is configured in a vacuum
state,

wherein the second insulating layer (302) is
configured to be filled with insulating gas, and



31 EP 4 501 180 A1

wherein the thickness of the first insulating layer
(301) is thinner than the thickness of the second
insulating layer (302).

4. The refrigerator of any one of the preceding claims,

wherein the door (20) includes:

an upper frame (22) forming an upper surface;
a lower frame (23) forming a lower surface; and
a side frame (24) configured to connect the
upper frame (22) and the lower frame (23) and
forming both left and right sides,

wherein the door liner (21) is coupled to the rear
ends of the upper frame (22), the lower frame
(23), and the side frame (24), and

wherein the panel assembly (30) is coupled to
front ends of the upper frame (22), the lower
frame (23), and the side frame (24).

The refrigerator of any one of the preceding claims,
wherein the door (20) includes a heater (26) con-
tacted with the second panel (32), and the heater
(26) is disposed along a perimeter of the first insulat-
ing layer (301).

The refrigerator of claim 5, wherein the side frame
(24) is formed of a metal material, and wherein a
heater groove (242a) in which the heater (26) is
accommodated is recessed in the side frame (24).

The refrigerator of claim 5 or 6, wherein the heater
(26) includes:

a heating part (261) configured to generate heat
while being in contact with the side frame (24) on
both left and right sides;

a lower connection part (262) connected to low-
er ends of the heating parts (261) on both sides,
and

an upper connection part (263) connected to
upper ends of the heating part (261) on both
sides, and

wherein the lower connection part (262) and the
upper connection part (263) have lower electri-
cal resistance than the heating part (261).

The refrigerator of any one of the claims 5 or 6,
wherein the heater (26) includes:

a heating part (261) bent into a plurality of rows
along the side frame (24), and

a connection part connected to the upper ends
of the heating part (261) on both sides and
configured to supply power.

The refrigerator of any one of the preceding claims
5-8, wherein at least a portion of the heater (26) is
disposed to be in contact with a rear of the first panel
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32
(31) and an end portion of the second panel (32).

The refrigerator of any one of the preceding claims
4-9, wherein a recessed handle groove (235) is
formed on the lower surface of the lower frame
(23) to open the door (20), and

wherein an extension line (L) of the rear of the third
panel (33) is configured to pass through the handle
groove (235), preferably the lower frame (23) ex-
tends upward from one side of the handle groove
(235) to form a lower support part (236) supporting
the second panel (32) from the rear.

The refrigerator of any one of the preceding claims,
wherein the door (20) further includes a display
device (28) configured to display an operating state
of the refrigerator.

The refrigerator of claim 11, wherein the door (20)
further includes

an upper frame (22) forming an upper surface of the
door (20); wherein the upper frame (22) includes:

a frame recessed part (524) recessed down-
ward from an upper surface of the upper frame
(22); and

a frame opening (525) opened at the front sur-
face of the frame recessed part (524) and to
which the rear of the first panel (31) is exposed,
and

wherein the display device (28) is inserted into
the frame recessed part (524) and is mounted to
be in contact with the rear of the first panel (31)
through the frame opening (525).

The refrigerator of claim 11 or 12, wherein the display
device (28) includes a touch sensor (285), the touch
sensor (285) is configured to detect a manipulation
when the first panel (31) is touched.

The refrigerator of any one of the preceding claims,
wherein an upper end of the second panel (32)
extends more upward than the third panel (33) and
extends to be in contact with a lower end of the upper
frame (22).

The refrigerator of any one of the preceding claims,
wherein the door (20) includes:

a main door (60) configured to open and close
the storage space and having an opening (600);
and

asub-door (50) provided in front of the main door
(60) and configured to open and close the open-
ing (600), wherein the panel assembly (30) is
provided in the sub door (50).
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[Fig. 27]
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