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REFRIGERATOR AND REFRIGERATOR DOOR

The refrigerator according to the present inven-

tion may comprise: a cabinet having an item-accommo-
dating space; a door for opening/closing the item-accom-
modating space; an ice-making unit provided in the door;

Figure 2

and afirstreceiving unit placed on the opposite side of the
item-accommodating space with respect to the ice-mak-
ing unit to receive items.
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Description
Technical Field

[0001] The present disclosure relates to a refrigerator
and a refrigerator door.

Background Art

[0002] A refrigerator is a device used to store items by
refrigerating or freezing items. A refrigerator includes a
main body that provides item-accommodating space and
adoor that opens and closes opening of the main body. A
refrigerator’s primary function is to store more items
under optimal conditions. To increase the item-accom-
modating space of the refrigerator, the walls can be made
thinner. The refrigerator may also include an ice maker.
The ice maker can produce and provide ice to the user.
[0003] The applicant disclosed a technology for pro-
viding an ice maker to the door. An example of such
technology is KR20230094436A. This prior art discloses
a technology for providing a thin door while providing an
ice maker.

Disclosure
Technical Problem

[0004] There is no known technology for providing an
item-accommodating space in a door having an ice ma-
ker. Here, the item-accommodating space may be a
space where food containers can be stored. The reasons
for the absence of such a prior art may include the
difficulty in providing a separate item-accommodating
space due to the sufficiently large length of the ice maker
in the front and rear direction, the difficulty caused by
interference between components that draw cold air into
and out of the door, the difficulty in maintaining the
temperature of the separate item-accommodating
space, the temperature of the separate item-accommo-
dating space becoming uneven (especially in a direction
of up and down), the difficulty in insulating the door,
and/or the complexity of the cold air flow path for the
ice maker and the cold air flow path structure for the
separate receiving space. The item-accommodating
space may be referred to as a storage section.

[0005] Accordingly, the present disclosure provides a
refrigerator and a refrigerator door that can provide an
item-accommodating space in a door having an ice ma-
ker by solving the above problems.

Technical Solution

[0006] The refrigerator of the present disclosure may
include a cabinet having an item-accommodating space;
a door opening and closing the item-accommodating
space; and an ice-making unit provided in the door.

[0007] The refrigerator of the present disclosure may
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furtherinclude a first storage section on the opposite side
of the item-accommodating space, with respect to the
ice-making unit, for storing items. Accordingly, the door
can be utilized as an item storage space.

[0008] Atleast a portion of the ice-making unit and the
first storage section can overlap in the front and rear
direction. Accordingly, space utilization can be further
improved.

[0009] The item-accommodating space may be a re-
frigerating space.

[0010] The first storage section can be supplied with
cold air from the upper portion.

[0011] Cold air can be discharged downward from the
lower portion of the first storage section.

[0012] A second storage section may be provided
below the first storage section.

[0013] The second storage section and the first sto-
rage section can be connected.

[0014] The second storage section may have a shorter
length than the first storage section in a direction of up
and down.

[0015] The second storage section may have a longer
length than the first storage section in the front and rear
direction.

[0016] The front of the second storage section may
include a discharge port through which cold air passing
through the second storage section is discharged to the
item-accommodating space.

[0017] A display may be provided between the first
storage section and the second storage section.

[0018] Coldaircan pass through the rear of the display.
[0019] The upper end of the display may be disposed
higher than the lower end of the ice making part.
[0020] The frame supporting the display may be the
same frame as the frame supporting the first storage
section.

[0021] The virtual line extending from the lower end of
the display in the front and rear direction may not pass
through the chute that guides the forward movement of
ice extracted from the ice making part.

[0022] The virtual line extending from the lower end of
the display in the front and rear direction may pass
through a funnel that guides the downward movement
of ice extracted from the ice-making unit.

[0023] The refrigerator may further include another
door defining a space of the first storage section.

[0024] The other door may include at least one trans-
parent panel.
[0025] A cold air movement path passing through the

first storage section in a direction of up and down may
include at least one of a first cold air movement path
provided in the first storage section and being a gap
between a basket for storing containers and another
door, and a second cold air movement path that is an
opening and/or recess provided in the basket. The first
cold air movement path and the second cold air move-
ment path may be spaced apart from each other.

[0026] A virtual line extending in a direction of up and
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down from a rear end of the ice-making unitin a front and
rear direction may pass through a chute that guides the
forward movement of ice extracted from the ice-making
unit.

[0027] A virtual line extending in a direction of up and
down from a rear end of the ice-making unitin a front and
rear direction may pass through a funnel that guides the
downward movement of ice extracted from the ice-mak-
ing unit.

[0028] Any virtual line extending in the front and rear
direction in aninstallation area of the ice-making unit may
pass through at least three insulation walls.

[0029] The length through which the virtual line passes
may be such that the first insulation wall at the rearmost
front of the at least three insulation walls is the shortest,
the ice-making unit is the longest, or the third insulation
wall at the rearmost end of the at least three insulation
walls is the shortest.

[0030] The second insulation wall in a middle of the at
least three insulation walls may have two different partsin
a direction of up and down.

[0031] The length of the first storage section through
which the virtual line passes may have different parts of
the first storage section in the vertical direction.

[0032] The refrigerator may further include a blowing
unit that blows cold air from the item-accommodating
space to the first storage section.

[0033] The blowing unit can be disposed above the ice
making part.

[0034] Avirtualline extending from the blowingunitina
direction of up and down can pass through the ice-making
unit.

[0035] A virtual line extending from the front end of the
blowing part in a direction of up and down can pass
through the ice-making unit.

[0036] A virtual line extending from the rear end of the
blowing unit in a direction of up and down can pass
through the insulation wall of the above door.

[0037] The blowing unit includes a blowing fan, a fan
housing in which the fan is seated, a grill covering the fan,
and a channel guiding cold air discharged from the fan to
the first storage section.

[0038] The channel may guide the cool air discharged
from the fan to the rear.

[0039] A foam member may be provided between the
channel and the fan housing.

[0040] The frame of the fan housing may contacts
lower surface of a door dike of the door.

[0041] The respective members of the blowing unit
may be provided in the following order from top to bottom:
the door dike of the door, the frame of the fan housing, a
first foam member, an upper surface of the channel, an
internal space of the channel, a lower surface of the
channel, and a second foam member.

[0042] A refrigerator may further include another door
opening to extract ice from the ice-making unit; and at
least one storage section opening when the other door is
opened, thereby allowing the extraction of stored items.

10

15

20

25

30

35

40

45

50

55

[0043] The at least one storage section may include a
first storage section disposed at the rear of the ice-mak-
ing unitand a second storage section disposed below the
ice-making unit.

[0044] The atleast one storage section may include at
least two spaced-apart storage sections, and the cold air
of the at least two storage sections may be communi-
cated with each other

[0045] The atleast one storage section may include at
least two spaced-apart storage sections, and the at least
two storage sections may have different sizes in a front
and rear direction, or the at least two storage sections
may have different sizes in a direction of up and down.
[0046] The atleast one storage section may include at
least two spaced-apart storage sections, and a display
may be provided in the space between the at least two
storage sections.

[0047] The refrigerator door of the present disclosure
may include a third door having an ice-making unit for
making ice and at least one storage section for storing
items; and a fourth door that rotates relative to the third
door to allow the items to be extracted without opening
the third door.

[0048] The first storage section among the at least one
storage section may be aligned with the ice-making unitin
a front and rear direction.

[0049] The second storage section among the at least
one storage section may be aligned with the ice-making
unit in a vertical direction.

[0050] The refrigerator may further include a blowing
unit provided on the upper portion of the ice-making unit
to supply cold air to at least one storage section.
[0051] According to the presentdisclosure, arefrigera-
tormay include a cabinet having an item-accommodating
space foraccommodating afirstitem; a door opening and
closing the item-accommodating space; an ice-making
unitdisposed on the door; afirst storage section provided
in the door, disposed in front of the ice-making unit, and
storing the first item; and a blowing unit provided in the
door, and blowing cold air from the item-accommodating
space toward the first storage section. The refrigerator
may further include a fan provided in the blowing unit for
blowing the cold air In a direction adjacent to a bottom.
[0052] The blowing unit may include a fan housing in
which the fan is seated, a grill covering the fan, and a
channel guiding cold air discharged from the fan to the
first storage section.

[0053] A refrigerator may further include at least two
cold air movement paths spaced apart from each other
through which cold air passes through the storage sec-
tion.

[0054] Accordingto the presentdisclosure, arefrigera-
tor door may include an ice-making unit for making ice; at
least one storage section for storing items; and a cold air
movement flow path disposed on the opposite side of the
ice-making unit with respect to the at least one storage
section.
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Advantageous Effect

[0055] According to the present disclosure, a storage
section may be provided in the door where the ice maker
is provided. Even if the storage section is provided, the
door can be made thinner. Interference with components
for supplying cold air can be avoided. The temperature of
the storage section can be maintained at a low tempera-
ture. Temperature unevenness in the storage section can
be prevented. Insulation of the door can be maintained.
The cold air flow path of the ice maker and the cold air flow
path of the storage section can interact without interfer-
ence.

[0056] According to the present disclosure, the door’s
item-accommodating space is enlarged, improving user
convenience. Since items can be extracted by simply
opening the door, cold air loss can be reduced.

Description of Drawings
[0057]

FIG. 1is a perspective view illustrating a refrigerator
of the present disclosure.

FIG. 2 is a perspective view illustrating a refrigerator
door of the present disclosure.

FIG. 3is adrawingllustrating the configuration of the
second door, (a) is a side view, (b) is a rear perspec-
tive view with the third door closed, and (c) is a rear
perspective view with the third door open.

FIG. 4 is a cross-sectional view of 4-4’ of FIG. 3(b).
FIG. 5is an enlarged cross-section view of the upper
portion of the door.

FIG. 6 is a drawing illustrating the thickness of a
refrigerator door in the front and rear direction along
the extension line of FIG. 5.

FIG. 7is adrawingillustrating the lower configuration
illustrating the ice making part in detail.

FIG. 8 is a partial cutaway perspective view illustrat-
ing a refrigerator door.

FIG. 9 is a drawing of a basket, (a) is a perspective
view, (b) is a bottom view, (c) is a cross-sectional
perspective view of (¢)-(c) of (a), and (d) is a bottom
perspective view.

FIG. 10 is a drawing that explains the cold air move-
ment path in detail, (a) is a view that illustrates a case
where the second cold air movement path is wea-
kened, and (b) is a view that illustrates a case where
the first cold air movement path is weakened.

FIG. 11 is a top view illustrating the refrigerator door.
FIG. 12 is an exploded perspective view illustrating
the blowing unit.

FIG. 13 is a drawing illustrating the relationship
between components of the blowing unit, (a) is an
installed view of the blowing unit, and (b) is a cross-
sectional perspective view of (b)-(b)’ of (a).
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Best Mode

[0058] Hereinafter, specific embodiments of the pre-
sent disclosure will be described in detail with reference
to the drawings. However, the idea of the present dis-
closure is not limited to the following embodiments, and
those skilled in the art who understand the idea of the
present disclosure will be able to easily propose other
embodiments included within the scope of the same idea
by adding, changing, deleting, and adding components,
and this may also be included within the scope of the idea
of the present disclosure. In the description of the draw-
ings, identical or similar components are given identical
or similar reference numbers regardless of the drawing
numbers, and redundant descriptions thereof may be
omitted. The suffixes "module" and "part" for components
used in the following description are given or used inter-
changeably only for the convenience of writing the spe-
cification, and do not in themselves have distinct mean-
ings orroles. In describing the embodiments disclosed in
the present specification, if itis determined that a detailed
description of a related known technology may obscure
the subject matter of the embodiments disclosed in the
present specification, the detailed description thereof will
be omitted. The attached drawings are only intended to
facilitate easy understanding of the embodiments dis-
closed in this specification, and the technical ideas dis-
closed in this specification are not limited by the attached
drawings, and it should be understood that they include
all modifications, equivalents, and substitutes included in
the idea and technical scope of the present disclosure.
Terms including ordinal numbers, such as first, second,
orthe like, may be used to describe various components,
but the components are not limited by the terms. The
terms are used only for the purpose of distinguishing one
component from another. When a component is referred
to as being "connected" or "accessed" to another com-
ponent, it should be understood that it may be directly
connected or connected to the other component, but
there may also be other components in between. On
the other hand, when a component is referred to as being
"directly connected" or "directly accessed" to another
component, it should be understood that there are no
other components in between. Singular expressions may
include plural expressions unless the context clearly
indicates otherwise. In this application, terms such as
"include" or "have" are intended to specify the presence
of a feature, number, step, operation, component, part or
combination thereof described in the specification, but
should be understood not to exclude in advance the
possibility of the presence or addition of one or more
otherfeatures, numbers, steps, operations, components,
parts or combinations thereof.

[0059] In the description of the present disclosure, the
direction is based on the user looking straight at the
refrigerator door with the door closed. For example,
the height Z of the refrigerator can be said to be a direction
of up and down, the left-right Y of the refrigerator can be
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said to be a left and right direction, and the depth Z of the
body can be said to be a front and rear direction.
[0060] FIG. 1is a perspective view illustrating a refrig-
erator of the present disclosure.

[0061] Refer to FIG. 1. A refrigerator R may have a
cabinet C having an item-accommodating space in which
items are accommodated, and a door 1, 2 for opening and
closing the cabinet. The cabinet may be divided into
upper and lower sections. The cabinet may be partitioned
into an upper refrigerating space and a lower freezing
space. The door may include afirstdoor 1 for opening and
closing the refrigerating space. The door may include a
second door 2 for opening and closing the freezing
space. The first door 1 may have an ice-making unit. In
the following description, when a door or a refrigerator
door is referred to without separate mention, it may refer
to the first door 1.

[0062] FIG. 2 is a perspective view illustrating a refrig-
erator door of the present disclosure. The refrigerator
door of FIG. 2 may include at least two doors. The door of
FIG. 2 illustrates a state where the outer door among the
at least two doors is open.

[0063] Referring to FIG. 2, the refrigerator door 1 may
include a third door 10. The refrigerator door 1 may
include a fourth door 11 disposed at the rear of the third
door 10. The third door 10 may rotate about a rotation axis
in the direction of up and down with respect to the cabinet
C. The third door 10 may be referred to as an inner door.
The fourth door 11 may be referred to as an outer door.
The fourth door 11 may rotate about a rotation axis in the
direction of up and down with respect to the third door 10.
When the third door 10 and the fourth door 11 are referred
to as a refrigerator door without distinction, the refrigera-
tor door may refer to the third door 10.

[0064] The fourth door 11 may include at least two
transparent panels spaced apart from each other. The
fourth door 11 may perform an insulation function by the
at least two transparent panels and the insulation layer
therebetween. The fourth door 11 may use at least one of
a vacuum insulation part, a vacuum insulation body, and
a vacuum insulation module. The fourth door 11 may be
opened when extracting ice from the ice making part.
[0065] A first storage section 6 may be provided on the
upper portion of the third door 10. When the fourth door 11
is opened, a user can directly access the first storage
section 6. Cold air may be supplied from the upper portion
of the first storage section 6. The cold air may be supplied
from the item-accommodating space of the cabinet. The
cold air may pass through the first storage section in the
direction of up and down. An ice-making unit (see 42 in
FIG. 4) may be disposed in front of the first storage
section 6. The item-accommodating space and the first
storage section 6 may be disposed on opposite sides with
respect to the ice-making unit. The first storage section
and the ice-making unit may overlap at least partially in
the front and rear direction. The first storage section may
be entirely included in the area of the ice-making unit in
the front and rear direction. If a virtual line is drawn in the
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front and rear direction in the installation area of the first
storage section, the virtual line can all pass through the
ice making part. A basket 9 may be provided in the first
storage section 6. The basket 9 may support a food
container. The basket may completely overlap the ice
making part. If a virtual line is drawn in the front and rear
direction in the installation area of the basket, the virtual
line can all pass through the ice making part. The ice
making part42 may be accommodated in the door dike 4.
The first storage section 6 may extend in the vertical
direction. The basket 9 may extend in the left and right
direction.

[0066] A second storage section 7 may be provided
below the first storage section 6. Cold air passing through
the first storage section may be supplied to the second
storage section. The second storage section 7 may have
ashorter length than the first storage section in adirection
of up and down. The second storage section 7 may have
alongerlength in the front and rear direction than the first
storage section. The second storage section may store
items having a wider width in the front and rear direction
than the first storage section. A discharge port 8 may be
provided at the front of the second storage section 7. The
discharge port may be an area through which cold air
passing through the second storage section 7 returns to
the item-accommodating space of the cabinet. The sec-
ond storage section may be located below the ice making
part.

[0067] FIG. 3is a drawing illustrating the configuration
of the second door, (a) is a side view, (b) is a rear
perspective view with the third door closed, and (c) is a
rear perspective view with the third door open.

[0068] Refer to FIG. 3. A door dike 4 extending rear-
ward from the door liner 3 may be formed. A suction port5
may be provided on the upper surface of the door dike 4.
The door liner 3 may partition the inner surface of the
door. The door liner may extend primarily in the direction
of up and down and the left and right direction. The door
dike 4 may extend rearward from the door liner 3 to block
cold air leakage. The door dike 4 may extend in the front
and rear direction. The door dike may have a larger
component extending in the front and rear direction than
the door liner. Due to this difference in configuration, the
suction port 5 may be provided in the door dike. The door
dikes 4 may be connected. A space may be provided
inside the connected door dike. The ice making part 42
may be disposed inside the space.

[0069] Thedoorlinerand the door dike may be referred
to as a door liner without distinction. In this case, it can be
said that the door liner is provided with the suction port 5.
By providing the suction port 5 in the door dike 4, cold air
from the item-accommodating space of the cabinet can
be supplied to the first storage section 6. The cold air
passing through the firstand second storage sections 6, 7
can return to the item-accommodating space through the
discharge port 8.

[0070] FIG. 4 is a cross-sectional view of 4-4’ of FIG.
3(b). FIG. 4 shows the fourth door in a closed state.
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[0071] Referto FIG. 4. The third door 10 and the fourth
door 11 can be aligned in the front and rear direction.
When the fourth door 11 is closed, the cold air flow paths
of the storage sections 6, 7 can be defined. When the
fourth door 11 is open, the cold air flow paths of the
storage sections 6, 7 can be open. The inner surface
of the fourth door can be a wall defining the inner space of
the storage sections 6, 7. When the fourth door is opened,
the air blowing through the suction port 5 may not oper-
ate. Accordingly, the loss of cold air in the item-accom-
modating space of the cabinet can be prevented. When
the third door 10 is opened, the air blowing through the
suction port 5 may not operate. Accordingly, the loss of
cold air in the first storage section 6 can be prevented.
[0072] The fourth door 11 may have a frame 111. The
frame may be provided as arectangular frame. The frame
111 may support three transparent panels 112t0 114. The
transparent panels may transmit light. The user may
observe the storage section through the transparent
panels.

[0073] The third door 10 may have a frame 1111. The
frame may be provided as a rectangular frame. A door
liner 3 may be provided on the inner surface of the frame
1111. A door dike 4 may be provided forward from the
door liner. A suction port 5 may be provided on the upper
surface of the door dike 4. Cold air suctioned through the
suction port 5 may move rearward and move to the first
storage section 6. The cold air may cool items in the first
storage section 6. The cold air in the first storage section
may move downward.

[0074] The cold air movement path of the first storage
section may include at least two. The at least two cold air
movement paths may be spaced apart from each other.
The cold air movement path of the first storage section
may include a gap between the rear end portion of the
basket 9 and the front surface of the third transparent
panel 114. Cold air may move downward through the gap.
This cold air movement path may be referred to as the first
cold air movement path. The transparent panel may
define the cold air movement path of the first storage
section. The transparent panel may form a portion of the
fourth door. The cold air movement path of the first
storage section may include an opening or recess of
the basket 9. This cold air movement path may be re-
ferred to as the second cold air movement path. In the
drawing, the two movement paths are respectively in-
dicated by arrows. The cold air can reach the second
storage section 7 after passing through the first storage
section 6. The cold air can return to the item-accommo-
dating space of the cabinet through the discharge port 8.
A temperature sensor 1112, 1113 can be disposed in the
storage section.

[0075] An ice-making unit 42 may be disposed inside
the door dike 4. The ice-making unit may include a water
supply part, a cold air supply module, an ice-making
module, an ice-separating module, anice bin, and a rapid
ice-making module. Ice stored in the ice bin may be
supplied upon a user’s request. The rapid ice-making
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module may operate when supplying ice. Other ice-mak-
ing units, such as the ice-making unit of FIGS. 8 and 9 of
KR20230094436A disclosed as a prior art, and the flow
path technology for supplying cold air to the ice maker,
are included in the description of the present disclosure.
Various other ice-making unit technologies may be ap-
plied to the present disclosure. The cold air supply for
freezing for the ice-making unit 42 and the cold air supply
for refrigeration for the storage section 6, 7 may be
separated. Accordingly, cold air supply corresponding
to each purpose may be possible. Accordingly, the cold
air supplies may not interfere with each other.

[0076] The blowing unit51 of the suction port 5 may be
provided so as to slope downward as it goes forward. The
installation angle of the blowing unit 51 may be closerto a
horizontal line than a vertical line. In other words, the
installation angle of the blowing unit 51 may be close to a
lying position. Accordingly, even when the fourth door 11
is opened, the blowing unit may not be clearly visible.
[0077] Below the ice-making unit, a chute 421 that
guides the discharge of ice from the ice-making unit 42
and a funnel 422 that drops ice into the user’s disposal
container can be provided. The arrangement of the chute
and the funnel can be provided compactly.

[0078] Below, each componentofthe dooris described
in detail. Each component of the door can have the
following effects: maintaining a thin door while still having
a storage section, preventing interference between com-
ponents for supplying cold air, maintaining a low tem-
perature in the storage section, preventing temperature
unevenness in the storage section, maintaining door
insulation, and preventing interference with the cold air
flow path.

[0079] FIG. 5is an enlarged cross-section view of the
upper portion of the door.

[0080] Referto FIG. 5. An arbitrary extension line can
be provided in the front and rear direction in the area
where the ice making part 42 is installed. The extension
line caninclude, from the frontmost to the rearmost, a first
insulation wall 41, an ice making part 42, a second
insulation wall 43, a storage gap 44 of the first storage
section 6, a first cold air movement path 45, and a third
insulation wall 46. The firstinsulation wall 41 can perform
an insulation function for the temperature difference be-
tween the ice making space of the ice making partand the
item-accommodating space. The ice making part 42 per-
forms an ice making function using cold air at a tempera-
ture below zero. The second insulation wall 43 can per-
form an insulation function for the temperature difference
between the ice making space of the ice making part and
the first storage section. The first storage section 6 can
store items and maintain a low temperature. The first cold
air movement path 45 can guide the downward move-
ment of cold air. The first cold air movement path can
perform an insulation function for the temperature differ-
ence between the room temperature outside the third
insulation wall 46 and the first storage section 6.

[0081] FIG.6is adrawingillustrating the thickness of a



1 EP 4 772 816 A1 12

refrigerator door in the front and rear direction along the
extension line of FIG. 5.

[0082] Refer to FIG. 6. The thickness w6 of the first
insulation wall 41 in the front and rear direction, the
thickness w5 of the ice making part 42 in the front and
rear direction, the thickness w4 of the second insulation
wall 43 in the front and rear direction, the thickness w3 of
the first storage section 6 in the front and rear direction,
the thickness w2 of the first cold air movement path 45 in
the front and rear direction, and the thickness w1 of the
third insulation wall 46 in the front and rear direction may
have the following relationship. The thickness w3 of the
first storage section in the front and rear direction may
provide an item storage gap 44 in the door.

[0083] First, w4 may be >w6. This may be because the
insulation load of the second insulation wall 43 is greater
than that of the first insulation wall 41. This may be
because the second insulation wall 43 may be provided
with a cold air supply path and a water supply path for the
ice making part. Second, w1 may be > w4. This may be
because the insulation load between the external room
temperature and the low temperature of the refrigerating
space is the greatest. Among the various insulation walls,
the thickness of the third insulation wall 46 may be the
largest. Third, w3 may be >w1. Thisis because alengthin
the front and rear direction suitable for storing items must
be secured. Fourth, w2 may be the shortest. This may be
because the first cold air movement path is a passage of
cold air in a gaseous state with smooth fluidity.

[0084] The first storage section 6 may have a different
length in the front and rear direction according to the
position thereof in the direction of up and down. The
longest point in the front and rear direction of the first
storage section may be longer than the length w1 of the
third insulation wall 46 in the front and rear direction. The
longest point in the front and rear direction of the first
storage section may be the uppermost point of the first
storage section. The longest point in the front and rear
direction of the first storage section may be the upper end
of the basket. The shortest point in the front and rear
direction of the first storage section may be shorter than
the length w1 of the third insulation wall 46 in the frontand
rear direction. The shortest point in the front and rear
direction of the first storage section may be the lowermost
point of the first storage section. The shortest pointin the
front and rear direction of the first storage section may be
the bottom of the basket.

[0085] The thickness w4 of the second insulation wall
43 may vary in length in the front and rear direction
according to the direction of up and down. The thickness
w4 of the second insulation wall 43 may be thicker at the
upper portion than at the lower portion. The thinner part of
the thickness w4 of the second insulation wall 43 may be
thinner than the first insulation wall w6. In either case, the
gap necessary for the introduction of the insulating foam
member can be secured.

[0086] FIG. 7 is adrawing illustrating the lower config-
uration illustrating the ice making part in detail.
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[0087] Refer to FIG. 7. The chute 421 can guide ice
discharged from the ice-making unit forward. It may be
important to remove ice caught in the chute. Ice that
moves forward along the chute can move downward.
The funnel 422 can guide the downward movement of
the ice. The chute and funnel may be arranged so that the
ice falls properly into the user’s gripping container, does
not fall outside the funnel, and prevents clogging of the
ice.

[0088] The virtual line |1 extending vertically from the
rear end of the funnel can be disposed further back than
the virtual line 12 extending vertically from the front end of
the first storage section. Through this, ice detachment
can be prevented. The ice can properly fall into the user’s
gripping container. The length of the first storage section
in the front and rear direction can be made sufficiently
long. Accordingly, the gap of the first storage section in
the front and rear direction can be secured. The virtual
line 11 extending vertically from the rear end of the funnel
can pass through the first storage section 6. The virtual
line I3 extending vertically from the rear end of the front
wall of the ice making part 42 can pass through the chute
421. This can smoothly guide the ice forward. The virtual
line 13 extending vertically from the rear end of the ice
making part 42 can pass through the funnel. This can
prevent ice clogging.

[0089] Adisplay 69 may be provided on the refrigerator
door. The display information of the display 69 can be
viewed from the outside through the fourth door 11. The
display may be disposed below the rear end of the first
storage section 6. The first cold air movement path 45
may extend vertically along the rear surface of the dis-
play. The display may be provided by being connected to
the first storage section 6. The display may be supported
by the same frame as the frame supporting the first
storage section 6. The identical frame may be, for ex-
ample, an injection-molded plastic part that provides a
single body. The upper end of the display may be dis-
posed higher than the lower end of the ice-making unit 42
by a predetermined height h1. This can enhance user
visibility. This can enable more efficient use of space. A
virtual line 14 extending from the lower end of the display
in the front and rear direction may pass through a funnel.
The virtual line 14 extending from the bottom of the display
in the front and rear direction may not pass through the
suit. This canimprove the efficient layout of the space and
user visibility.

[0090] FIG. 8 is a partial cutaway perspective view
illustrating a refrigerator door. FIG. 9 is a drawing of a
basket, (a) is a perspective view, (b) is a bottom view, (c)
is a cross-sectional perspective view of (c)-(c)’ of (a), and
(d) is a bottom perspective view.

[0091] A basket and the operation thereof will be de-
scribed with reference to FIGS. 8 and 9. The basket may
be supported by an outliner 21 defining the first storage
section 6. The outliner 21 may be compared with the door
liner 3. The door liner 3 may be provided on the front
surface of the door. The outliner 21 may be provided on
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the rear surface of the door. Here, the rear side of the door
may be the outside of the door. The door liner 3 may be
referred to as an inner liner in contrast to the outliner 21.
The outliner 21 may be provided in a configuration that is
recessed forward. The recessed area of the outliner 21
may provide the first storage section 6. A basket hook 91
may be provided on a side wall of the first storage section
6. The basket 9 may be supported by being hung on the
basket hook 91. The basket can contact the front wall of
the outliner. The basket hooks 91 can be provided on
each of the left and right sides.

[0092] The basket 9 may have arear wall 92 disposed
at the rear. The basket 9 may have side walls 93 extend-
ing forward from the rear wall. The side walls may be
provided at the left and right end portions of the rear wall.
The basket 9 may have a bottom wall 99 extending
forward from the lower portion of the rear wall. The basket
may accommodate an accommodation container.
[0093] The basket9 may have the opening. The open-
ing may be provided at right and left sides of the basket.
The opening may provide a second cold air movement
path 95 of the first storage section. The opening may
provide alateral flow path on both sides of the basket. The
first cold air movement path of the first storage section
may be referred to as a rear flow path corresponding to
the lateral flow path. The rear flow path may allow cold air
to flow downward along the rear part of the first storage
section. The lateral flow path may allow cold air to flow
downward along both sides of the first storage section.
[0094] The second cold air movement path 95 may be
divided into at least two ribs. The at least two ribs may
extend in the direction of up and down. The at least two
ribs may include a first rib 96 extending in the front and
rear direction. The at least two ribs may include a second
rib 97 extending in the left and right direction. The at least
two ribs may be connected to each other. The basket 9
may have a mount 94. The mount may be a member
corresponding to the basket hook 91. The mount may
extend in the direction of up and down. When the basket
is moved downward during the fastening operation, the
basket may be mounted on the basket hook. The mount
94 may be provided in connection with the rib.

[0095] A recess may be provided instead of the open-
ing or together with the opening. The recess may be
recessed inwardly at an end portion of the basket. Cold
air may move through the recess. The cold air may move
through the recess and/or the opening. The movement of
the cold air may include at least downward movement.
The movement of the cold air may include lateral and/or
forward and/or backward movement. Here, the move-
ment of the cold air may include movement along the
extension direction of the recess and/or the extension
direction of the opening.

[0096] The first cold air movement path 45 and the
second cold air movement path 95 can cooperate with
each other. If the action of one of the first cold air move-
ment path 45 and the second cold air movement path 95
increases, the other can decrease.
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[0097] FIG. 10 is a drawing that explains the cold air
movement path in detail, (a) is a drawing that shows a
case where the second cold air movement path is wea-
kened, and (b) is a drawing that shows a case where the
first cold air movement path is weakened.

[0098] Refer to FIG. 10. If the first cold air movement
path 45 is sufficiently large, the second cold air move-
ment path 95 may not be provided. The opposite may
also apply. It may be desirable to provide the first cold air
movement path 45. This can prevent collision between
the third insulation wall 46 and the basket. If the area of
the first cold air movement path is small, the area of the
second cold air movement path may be provided to be
large. The opposite may also apply. The second cold air
movement path 95 may be provided as an opening 97
and/or a recess 98 of the basket 9. The second cold air
movement path may be provided symmetrically on both
leftand right sides of the first storage section. The second
cold air movement path may be provided on either side of
the first storage section.

[0099] The first cold air movement path 45 can be
provided by the gap G between the first storage section
6 and the third insulation wall 46. If the gap G1 is large, the
length of the first storage section in the front and rear
direction can be reduced. Ifthe gap G2 is small, the length
of the first storage section in the front and rear direction
can be increased.

[0100] FIG. 11 is a top view illustrating the refrigerator
door.

[0101] RefertoFIG. 11. The third door 10 and the fourth
door 11 can be aligned in the front and rear direction. The
doors can be rotated by hinges. For example, the door
can be opened by rotating clockwise around the hinge on
the left side. Awaterinletis shownin the third door. Adyke
4 can extend forward of the third door 10. A suction port 5
can be provided on the upper surface of the dyke 4. A
blowing unit 51 can be provided in the suction port 5. A
grill 55 can be provided on the outside of the suction port
5. Cold air from the item-accommodating space can be
introduced through the suction port 5.

[0102] A virtual line can be extended from the blowing
unit 51 in a direction of up and down. In the description of
FIG. 11, the blowing unit may mean one excluding the
channel (see 52 of FIG. 12). The virtual line can pass
through the ice-making unit. A virtual line extending from
the front end of the blowing unit in a direction of up and
down can pass through the ice-making unit 42. A virtual
line extending from the rear end of the blowing unit in a
direction of up and down can pass through the second
insulation wall 43. By the arrangement, the refrigerator
door can be configured compactly. According to the ar-
rangement of the blowing unit, interference prevention,
efficiency of cold air flow, and optimization of the arrange-
ment of components can be achieved.

[0103] FIG. 12 is an exploded perspective view illus-
trating the blowing unit. FIG. 13 is a drawing illustrating
the relationship between components of the blowing unit,
(a) is an installed view of the blowing unit, and (b) is a
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cross-sectional perspective view of (b)-(b)’ of (a).
[0104] Refer to Figs. 12 and 13. The blowing unit 50
can introduce cold air from the item-accommodating
space into the first storage section 6. The blowing unit
50 caninclude a fan 54 and a fan housing 53 in which the
fan is disposed. The fan 54 can be an axial fan. The fan
can blow air from the upper side to the lower side. The
blowing unit can include downward movement of cold air.
The fan 54 can discharge cold air downward. The fan 54
can blow air preferentially downward among the frontand
the lower side. Here, the preferential can mean blowing
airin a direction adjacent to the bottom among the up and
down, and front and rear directions. Accordingly, the
blowing unit 50 can be installed compactly. The blowing
unit 50 can include a grill 55 covering the fan. The blowing
unit 50 may include a channel 52 that guides cold air
discharged from the fan to the first storage section.
[0105] The blowing unit 50 may have a channel 52
extending in the front and rear direction. The channel 52
may be embedded in the insulation wall of the third door
10. The channel 52 may be provided in the form of a case
521 thatis elongated in the left and right direction. A foam
member (F1 for the upper surface and F2 for the lower
surface) providing an insulation wall may contact the
upper and lower surfaces of the channel. Accordingly,
the insulating effect may be enhanced. The case may be
provided with a height in the direction of up and down or
as low as possible. Accordingly, the insulating effect may
be enhanced. The channel may be slightly shorter than
the length of the first storage section in the left and right
direction. The rear of the case may be open to provide a
discharge port 522. A seating rib 523 having an opening
for suction may be provided on the upper surface of the
case. The channel may guide air suctioned in through the
seating rib 523 to the rear. The channel can discharge air
guided to the rear through the discharge port 522. The air
discharged through the channel 52 can move downward
toward the first storage section 6.

[0106] A fanhousing 53 may be disposed on the upper
portion of the channel 52. The fan housing 53 may be
connected to the seating rib 523. The seating rib may
have a rectangular frame 531 extending in the front and
rear and left and right directions. An extension member
extending in a direction of up and down may be disposed
on the inside of the frame. The extension member may
perform an alignment function and/or a fastening function
with an adjacent member. The extension member may
have a partition wall 534 that separates the internal space
of the fan housing. The fan 54 may be disposed in one of
the spaces divided by the partition wall 534. One of the
spaces divided by the partition wall 534 may be a storage
groove 535 in which a fan control member such as a
sensor, a substrate, and an electric wire is disposed. The
storage groove 535 may not be aligned with the channel
52 and the suction port. The extension member may have
a grill fastening part 536. The grill fastening part 536 may
be fastened to the grill as a fastening member. The fan
housing may further have a part that extends in the front
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and rear direction or the left and right direction to facilitate
positioning between the respective members when the
extension member is fastened to a corresponding mem-
ber. Accordingly, convenience of fastening, improvement
of structural strength, and prevention of interference can
be provided.

[0107] The upper surface of the frame may provide a
dike seating surface 533 on which the door dike 4 is
seated. The frame may be in contact with the door dike
4. Afoam member F1, F2 may be filled between the frame
531 and the channel. The frame and the extension
member may provide a dike fastening part 532. The dike
fastening part 532 may be aligned with the alignment part
A of the dike. A fastening member may be fastened to the
dike fastening part 532 and the alignment part A to be
firmly fastened. After the fan 54 is seated, the grill 55 may
be covered. The grill 55 may be fastened to the grill
fastening part.

[0108] The orderin which the components of the blow-
ing unit 5 are arranged downward is observed based on
FIG. 13(b). From the top, the following may be provided in
order: a dike 4, a frame 531 of a fan housing, a first foam
member F1, an upper surface of a channel, an internal
space of a channel, a lower surface of a channel, and a
second foam member F2. An ice-making unit 42 may be
provided on the lower side of the second foam member.
Accordingly, stable positioning of the fan housing and
channel, increased insulation effect, stable insertion of
the foam member, and improved structural strength may
be obtained.

Industrial Applicability

[0109] According to the present disclosure, the ice-
making unit can increase the usability of the refrigerator
door. Users can conveniently extract items without hav-
ing to open the entire refrigerator door.

Claims
1. A refrigerator comprising:

a cabinet having an item-accommodating space
for accommodating a first item;

a door opening and closing the item-accommo-
dating space;

an ice-making unit positioned on the door;

a first storage section provided in the door, posi-
tioned in front of the ice-making unit, and storing
the first item;

a blowing unit provided in the door, and blowing
cold air from the item-accommodating space
toward the first storage section; and

afan provided on the blowing unit for blowing the
cold air in a direction adjacent to a bottom.

2. The refrigerator of claim 1, wherein at least a portion
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of the blowing unit is positioned above the ice-mak-
ing unit, and

wherein at least a portion of the ice-making unit and
the first storage section overlap in a front and rear
direction.

The refrigerator of claim 1, wherein a virtual line
extending from the blowing unit in a direction of up
and down passes through the ice-making unit, or

wherein a virtual line extending from a front end
of the blowing unit in a direction of up and down
passes through the ice-making unit, or
wherein a virtual line extending from a rear end
of the blowing unit in a direction of up and down
passes through an insulation wall of the door.

The refrigerator of claim 1, wherein the blowing unit
includes a fan housing in which the fan is seated, a
grill covering the fan, and a channel guiding cold air
discharged from the fan to the first storage section.

The refrigerator of claim 4, wherein the channel
guides the cool air discharged from the fan to the
rear, or

wherein a foam member is provided between
the channel and the fan housing, or

wherein the frame of the fan housing contacts a
lower surface of a door dike of the door, or
wherein the respective members of the blowing
unit are provided in the following order from top
to bottom: the door dike of the door, the frame of
the fan housing, a first foam member, an upper
surface of the channel, an internal space of the
channel, a lower surface of the channel, and a
second foam member.

The refrigerator of claim 1, wherein cold air is sup-
plied from an upper portion of the first storage sec-
tion, or

wherein cold air is discharged downward from a
lower portion of the first storage section.

The refrigerator of claim 1, wherein a second storage
section is provided below the first storage section,
and

wherein the second storage section and the first
storage section are connected, the second storage
section has a shorter length than the first storage
section in a direction of up and down, the second
storage section has a longer length than the first
storage section in a front and rear direction, or a
discharge port through which cold air passing
through the second storage section is discharged
to the item-accommodating space is provided at the
front of the second storage section.
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8.

10.

1.

12,

13.

The refrigerator of claim 7, wherein a display is
provided between the first storage section and the
second storage section, and

wherein cold air passes through the rear of the
display, an upper end of the display is positioned
higher than alower end of the ice-making unit, or
wherein the frame supporting the display is the
same frame as the frame supporting the first
storage section, or

the virtual line extending from the lower end of
the display in the front and rear direction does
not pass through a chute that guides the forward
movement of ice extracted from the ice-making
unit, or

the virtual line extending from the lower end of
the display in the front and rear direction passes
through a funnel that guides the downward
movement of ice extracted from the ice-making
unit.

The refrigerator of claim 1, further comprising: an-
other door defining a space of the first storage sec-
tion.

The refrigerator of claim 1, wherein a virtual line
extending in a direction of up and down from a rear
end of the ice making partin a front and rear direction
passes through a chute that guides the forward
movement of ice extracted from the ice-making unit.

The refrigerator of claim 1, wherein a virtual line
extending in a direction of up and down from a rear
end of the ice-making unitin a frontand rear direction
passes through a funnel that guides the downward
movement of ice extracted from the ice-making unit.

The refrigerator of claim 1, wherein any virtual line
extending in the front and rear direction in an instal-
lation area of the ice-making unit passes through at
least three insulation walls, and

wherein the length through which the virtual line
passes is such that the first insulation wall at the
frontmost of the at least three insulation walls is
the shortest, the ice-making unit is the longest,
or the third insulation wall at the rearmost of the
at least three insulation walls is the shortest, or
the second insulation wall in a middle of the at
least three insulation walls has two different
parts in a direction of up and down, or

the length of the first storage section through
which the virtual line passes has different parts
of the first storage section in the vertical direc-
tion.

The refrigerator of claim 1, wherein a cold air move-
ment path passing through the first storage sectionin
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adirection of up and down, includes at least one of a
first cold air movement path that is a gap between a
basket storing a container and provided in the first
storage section and the another door, and a second
cold air movement path that is an opening and/or
recess provided in the basket.

The refrigerator of claim 1, wherein the first cold air
movement path and the second cold air movement
path are spaced apart from each other.

A refrigerator comprising:

a cabinet having an
space;

a door opening and closing the item-accommo-
dating space;

an ice-making unit provided in the door;
another door opening to extract ice from the ice-
making unit;

at least one storage section opening when the
other door is opened, thereby allowing the ex-
traction of stored items, and is positioned on the
opposite side of the item-accommodating space
with respect to the ice-making unit; and

at least two cold air movement paths spaced
apart from each other through which cold air
passes through the storage section.

item-accommodating

The refrigerator of claim 15,wherein the at least one
storage section includes a first storage section posi-
tioned at the rear of the ice-making unitand a second
storage section positioned below the ice-making
unit, or

the at least one storage section includes at least
two spaced-apart storage sections, and the cold
air of the at least two storage sections is com-
municated with each other, or

the at least one storage section includes at least
two spaced-apart storage sections, and the at
least two storage sections have different sizes in
a front and rear direction, or the at least two
storage sections have different sizes in a direc-
tion of up and down, or

the at least one storage section includes at least
two spaced-apart storage sections, and a dis-
playis provided in the space between the atleast
two storage sections.

The refrigerator of claim 15,wherein the first storage
section among the at least one storage section is
aligned with the ice-making unit in a front and rear
direction, or

wherein the second storage section among the at
least one storage section is aligned with the ice-
making unit in a vertical direction.
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The refrigerator of claim 17, further comprising a
blowing unit provided above the ice-making unit to
supply cold air to the at least one storage section.

A refrigerator door comprising:

an ice-making unit for making ice;

at least one storage section for storing items;
and

a cold air movement flow path positioned on the
opposite side of the ice-making unit with respect
to the at least one storage section.

The refrigerator door of claim 19, further comprising:
another door that rotates relative to the refrigerator
door of claim 19 so that the item can be extracted
without moving the refrigerator door of claim 19.
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