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Description

Title of Invention: REFRIGERATOR RELATED TECHNOLOGY

[1]
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Technical Field

The present disclosure relates to refrigerator technology.
Background Art

In general, a refrigerator is a device for maintaining food items at a low temperature
in a certain accommodating space, including a refrigerating chamber maintained at
temperature of above zero and a freezing chamber maintained at temperature of below
zero. Refrigerators may include an automatic ice making device.

The automatic ice making device may be installed in the freezing chamber or in the
refrigerating chamber. When an ice making chamber including the ice making device
is installed in the refrigerating chamber, a cool air duct may be provided to guide cool
air to the ice making chamber from the freezing chamber.

For example, a 3-door bottom freezer type refrigerator has a freezing chamber
disposed at a lower portion and a refrigerating chamber disposed at an upper portion.
An evaporator is installed on a rear wall face and an ice making chamber is installed at
an upper portion of a refrigerating chamber door. A cool air duct for guiding cool air of

the freezing chamber to the ice making chamber is provided.
Disclosure of Invention

Technical Problem

However, the related art refrigerator has the following problems.

First, when the cool air duct is installed on the side wall face of the refrigerating
chamber, cool air that passes through the cool air duct is heat-exchanged with external
air at a relatively high temperature to cause a loss of cool air. Namely, a foaming agent
is filled between the outer case and the inner case constituting the wall face of the re-
frigerator to prevent heat transfer between the interior of the refrigerator and external
air. However, with the cool air ducts installed between the outer case and the inner
case, the thickness of the foaming agent is reduced as much as the installation of the
cool air ducts, narrowing the space between the cool air ducts and external air to
generate a loss of cool air. In an effort to solve this problem, if the cool air ducts are
installed to be protruded to the inner side of the inner case of the refrigerating chamber,
the thickness of the wall face of the refrigerator could be maintained but the valid
volume of the refrigerating chamber is reduced as much as the protruded cool air ducts,
it is inconvenient for the user to take in or out of food items, and such configuration
detracts from the beauty of the view.

Second, when the cool air ducts are installed on the side wall face of the refrigerating
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chamber, a loss of cool air increases by a heater for defrosting. Namely, when the cool
air ducts are buried to be installed in the side wall face of the refrigerating chamber,
the space between the outer case and the cool air ducts of the refrigerator narrows to
frost an outer circumferential surface of the cool air ducts. In order to avoid this
problem, a heater may be installed between the cool air ducts and the outer case of the
refrigerating chamber to prevent generation of frost. Then, however, temperature of
cool air passing through the cool air ducts goes up due to heat generated from the
heater to increase the loss of cool air. In addition, because the heater must be
frequently operated, the amount of power consumption also increases as much.

Third, when the cool air ducts are installed on the side wall face of the refrigerating
chamber, the length of the cool air ducts, namely, the movement distance of cool air
flowing from the freezing chamber to the ice making chamber, is lengthened to not
only increase the loss of cool air but also delay a cool air supply because of the flow
pressures of cool air is lowered or increase the load of a blow fan, resulting in a
problem that power consumption is further increased. Namely, when the cool air ducts
are installed on the side wall face of the refrigerating chamber, because the cool air
duct is bent at a middle portion thereof to have a substantially slant line, a first door
duct is lengthened, and accordingly, the loss of cool air may increase or the flow
pressure of cool air may be lowered.

Fourth, when the cool air ducts are installed on the side wall face of the refrigerating
chamber, time for a cool air to stay in the ice making chamber is shortened to further
increase the loss of cool air. Namely, because both the supply side cool air duct and the
retrieval side cool air duct are installed on one wall face of the refrigerating chamber,
the entrance and exit of the ice making chamber are disposed to be close to one side of
a protrusion of the refrigerating chamber door constituting the ice making chamber,
and accordingly, a portion of cool air introduced into the ice making chamber cannot
circulate the entirety of the ice making chamber but immediately leaked out to degrade
cool air efficiency.

Fifth, cool air supplied from the freezing chamber to the ice making chamber
circulates the ice making chamber and immediately retrieved to the freezing chamber,
reducing utilization of cool air, and thus, power consumption increases according to
circumstances. Namely, in case where cool air supplied to the refrigerating chamber is
supplied only via a multi-duct provided in the refrigerator body from the freezing
chamber, if a larger amount of cool air is required because the load of the refrigerating
chamber is suddenly increased, cool air must be supplied simultaneously to both the
ice making chamber and the refrigerating chamber. Then, a cooling capacity in a re-
frigerating cycle must be increased to increase power consumption, resulting in

degradation of energy efficiency.
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Therefore, in order to address the above matters, the various features described

herein have been conceived.
An object of the present invention is to provide a refrigerator capable of maintaining

an insulation thickness between cool air passing through cool air ducts and external air
to thus reduce a loss of cool air, and an operating method thereof.

Another object of the present invention is to provide a refrigerator capable of
preventing an external circumferential surface of cool air ducts from being frosted to
thus reduce or exclude the use of a defrosting heater with respect to cool air ducts,
thereby reducing power consumption and preventing temperature of cool air passing
through the cool air ducts from increasing by the heater, and an operating method
thereof.

Another object of the present invention is to provide a refrigerator capable of
reducing the length of cool air ducts guiding cool air from a freezing chamber to an ice
making chamber to thus reduce a loss of cool air and the load of a blow fan, and an
operating method thereof.

Another object of the present invention is to provide a refrigerator capable of
preventing a leakage of cool air by prolonging stay of cool air in an ice making
chamber after being introduced into the ice making chamber, and an operating method
thereof.

Another object of the present invention is to provide a refrigerator capable of
supplying cool air, which is generally, introduced into an ice making chamber, to a re-

frigerating chamber to thus enhance energy efficiency.

Solution to Problem

In one aspect, a refrigerator includes a refrigerator body, a refrigerating compartment
defined at a first portion of the refrigerator body, and a freezing compartment defined
at a second portion of the refrigerator body. The second portion of the refrigerator
body is different than the first portion of the refrigerator body and the freezing com-
partment is separated from the refrigerating compartment by one or more walls. The
refrigerator also includes at least one evaporator configured to cool air used in
regulating operating temperatures in the refrigerating compartment and the freezing
compartment that differ, with the freezing compartment having an operating tem-
perature that is lower than an operating temperature of the refrigerating compartment.
The refrigerator further includes a refrigerating compartment door that is configured to
open and close at least a portion of the refrigerating compartment, a freezing com-
partment door that is configured to open and close at least a portion of the freezing
compartment, and an ice compartment positioned at the refrigerating compartment

door and configured to receive cool air from the freezing compartment. In addition, the
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refrigerator includes one or more ducts defining a first flow path configured to
circulate cool air between the freezing compartment and the ice compartment and one
or more ducts defining a second flow path configured to circulate cool air between the
freezing compartment, the ice compartment, and the refrigerating compartment.
Further, the refrigerator includes an ice level sensor configured to detect a level of ice
within the ice compartment and a unit positioned at the second flow path and
configured to control air flow along at least a portion of the second flow path based on
the level of ice within the ice compartment.

Implementations may include one or more of the following features. For example,
the refrigerator may include an ice maker positioned within the ice compartment and
configured to freeze liquid water into ice. In this example, the ice level sensor may
include a full ice sensor configured to detect whether or not ice making has been
completed by the ice maker and the unit is configured to control air flow along at least
a portion of the second flow path based on the detection of whether or not the ice
making in the ice compartment has been completed.

In addition, the refrigerator may include a temperature sensor configured to detect
temperature of the refrigerating compartment and the unit may be configured to control
air flow along at least a portion of the second flow path based on the temperature of the
refrigerating compartment detected by the temperature sensor. The one or more ducts
defining the first flow path may include a supply duct positioned on an interior surface
of the refrigerating compartment door at a first side of the refrigerating compartment
door, the supply duct defining a supply flow path, and a return duct positioned on the
interior surface of the refrigerating compartment door at a second side of the re-
frigerating compartment door that is opposite of the first side, the return duct defining
a return flow path. A second unit mat be positioned at a barrier that separates the
freezing compartment and the refrigerating compartment. The second unit may define,
through the barrier, a supply passage configured to interface with the supply duct when
the refrigerating compartment door is oriented in a closed position and separate from
the supply duct when the refrigerating compartment door is oriented in an opened
position. The second unit also may define, through the barrier, a return passage
configured to interface with the return duct when the refrigerating compartment door is
oriented in the closed position and separate from the return duct when the refrigerating
compartment door is oriented in the opened position. The second unit further may
include at least one blocking unit that is configured to open the supply passage and the
return passage when the refrigerating compartment door is oriented in the closed
position and close the supply passage and the return passage when the refrigerating
compartment door is oriented in the opened position.

In another aspect, a refrigerator includes a refrigerator body, a refrigerating com-
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partment defined at a first portion of the refrigerator body, and a freezing compartment
defined at a second portion of the refrigerator body. The second portion of the re-
frigerator body is different than the first portion of the refrigerator body and the
freezing compartment is separated from the refrigerating compartment by a barrier.
The refrigerator also includes at least one evaporator configured to cool air used in
regulating operating temperatures in the refrigerating compartment and the freezing
compartment that differ, with the freezing compartment having an operating tem-
perature that is lower than an operating temperature of the refrigerating compartment.
The refrigerator further includes a refrigerating compartment door that is configured to
open and close at least a portion of the refrigerating compartment, a freezing com-
partment door that is configured to open and close at least a portion of the freezing
compartment, and an ice compartment positioned at the refrigerating compartment
door and configured to receive cool air from the freezing compartment. In addition, the
refrigerator includes one or more door ducts positioned at the refrigerating com-
partment door and configured to guide cool air from the freezing compartment to the
ice compartment. Further, the refrigerator includes a refrigerating compartment supply
duct configured to guide cool air from the freezing compartment to the refrigerating
compartment and a refrigerating compartment return duct configured to guide cool air
of the refrigerating compartment to the freezing compartment. The refrigerator
includes a first unit that is positioned at the barrier that separates the freezing com-
partment and the refrigerating compartment. The first unit is configured to connect,
through one or more passages in the barrier, the one or more door ducts to the freezing
compartment when the refrigerating compartment door is oriented in a closed position.
The first unit also is configured to close the one or more passages in the barrier when
the refrigerating compartment door is oriented in an opened position. The refrigerator
also includes a second unit positioned at the ice compartment and configured to open
and close a passage defined in a wall that separates the ice compartment from the re-
frigerating compartment.

Implementations may include one or more of the following features. For example,
the first unit may include a housing having one or more cool air through holes that
allow the one or more door ducts and the freezing compartment to communicate when
the refrigerating compartment door is oriented in the closed position and a plate
configured to open and close the one or more cool air through holes of the housing in
response to closing and opening of the refrigerating compartment door. In this
example, the refrigerator may include an elastic member positioned at one side of the
plate. When the refrigerating compartment door is oriented in the opened position, the
elastic member may apply force to the plate in a direction that causes the plate to close

the one or more cool air through holes.
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In some examples, the refrigerator may include a guide hole defined by the housing
and a guide unit that is coupled to the plate. The guide unit may have at least a portion
inserted into the guide hole, may be configured to be pressed by the refrigerating com-
partment door when the refrigerating compartment door moves from the opened
position to the closed position, and may be configured to, in response to being pressed
by the refrigerating compartment door, move the plate from a first position in which
the plate closes the one or more cool air through holes to a second position in which
the plate opens the one or more cool air through holes. The refrigerator may include a
sealing member provided to at least one of the one or more door ducts and the one or
more cool air through holes. A portion of the housing where an end of the one or more
door ducts interfaces with the one or more cool air through holes may be inclined
relative to ground when the refrigerator body is oriented in an ordinary operating ori-
entation. Further, a portion of the housing where an end of the one or more door ducts
interface with the one or more cool air through holes may be perpendicular to ground
when the refrigerator body is oriented in an ordinary operating orientation.

In some implementations, the refrigerator may include an ice maker positioned
within the ice compartment and configured to freeze liquid water into ice and the
second unit may be configured to open and close the passage defined in the wall that
separates the ice compartment from the refrigerating compartment based on whether or
not ice making by the ice maker has been completed and a temperature of the re-
frigerating compartment. In these implementations, the refrigerator may include a full
ice sensor configured to detect completion of ice making by the ice maker and the
second unit may be configured to open the passage in response to detection, by the full
ice sensor, of completion of ice making by the ice maker. In these implementations, the
refrigerator may include a temperature sensor positioned in the refrigerating com-
partment and the second unit may be configured to open the passage in response to
detection, by the temperature sensor, of a temperature in the refrigerating compartment
that is higher than a pre-set temperature level.

A cross-sectional area of an outlet of the second unit may be larger than a cross-
sectional area of an outlet of the one or more door ducts. The one or more door ducts
may include a first door duct configured to guide cool air of the freezing compartment
to the ice compartment and a second door duct separated from a flow path of the first
door duct and configured to guide cool air of the ice making compartment to the
freezing compartment. The refrigerator may include an ice maker positioned within the
ice compartment and configured to freeze liquid water into ice and an outlet of the first
door duct and an inlet of the second door duct are positioned on opposite sides of the
ice maker such that air flow from the outlet of the first door duct to the inlet of the

second door duct passes over the ice maker. The one or more door ducts may be po-
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sitioned such that at least a portion of the one or more door ducts is within a range of
the refrigerator body when the refrigerating compartment door is oriented in the closed
position.

Further, the refrigerating compartment door may include a protrusion on its inner
surface such that the protrusion is positioned in the refrigerator body when the re-
frigerating compartment door is oriented in the closed position and the one or more
door ducts are positioned on an inner face of the protrusion or at an inner side of the
protrusion. The barrier may include a freezing compartment duct with a first end of the
freezing compartment duct communicating with the freezing compartment and a
second end of the freezing compartment duct communicating with at least one of the
one or more door ducts when the refrigerating compartment door is oriented in the
closed position. A blow fan may be positioned within at least one of the freezing com-
partment, the one or more door ducts, and the first unit and may be configured to
promote movement of cool air of the freezing compartment to the ice making com-
partment. At least one evaporator may be configured to generate cool air and may be
positioned on at least one of a wall face of the freezing compartment, a wall face of the
refrigerating compartment, and within the barrier.

In yet another aspect, a method for controlling air flow in a refrigerator having a re-
frigerating compartment and a freezing compartment includes detecting, using an ice
level sensor, a level of ice within an ice compartment that is positioned on a re-
frigerating compartment door configured to open and close at least a portion of the re-
frigerating compartment and that is configured to receive cool air from the freezing
compartment. The method also includes controlling, using a unit positioned at a flow
path that is defined by one or more ducts and that is configured to circulate cool air
between the freezing compartment, the ice compartment, and the refrigerating com-
partment, air flow along at least a portion of the flow path based on the detected level
of ice within the ice compartment.

Implementations may include one or more of the following features. For example,
the method may includes detecting whether or not ice making in the ice compartment
has been completed and controlling air flow along at least a portion of the flow path
based on the detection of whether or not ice making in the ice compartment has been
completed.

In addition, the method may include detecting, using a temperature sensor, a tem-
perature of the refrigerating compartment and controlling air flow along at least a
portion of the flow path based on the detected temperature of the refrigerating com-
partment. The method may include blocking air flow along at least the portion of the
flow path when the detection of whether or not ice making in the ice compartment has

been completed reveals that ice making in the ice compartment has been completed
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and when the detected temperature of the refrigerating compartment is less than a

threshold temperature.
Further, the method may include detecting, using a temperature sensor, a temperature

of the refrigerating compartment and controlling air flow along at least a portion of the
flow path based on the detected temperature of the refrigerating compartment. The
method may include allowing air flow along at least the portion of the flow path when
the detected temperature of the refrigerating compartment is greater than a threshold

temperature.

Advantageous Effects of Invention

Accordingly, cool air from the freezing chamber is directly supplied to the re-
frigerating chamber door via the barrier, so a loss of cool air may be prevented in
advance.

In addition, as well as the increase in the insulation thickness with respect to the cool
air duct, because the cool air duct is positioned within the refrigerating chamber, a tem-
perature difference with external air is reduced. This effectively reduces or prevents
generation of frost at the cool air duct. Accordingly, a defrosting heater may not need
to be installed, or, if the defrosting heater is installed, its operation time can be
reduced, thus reducing a loss of cool air passing through the cool air duct and power
consumption in using the heater.

Moreover, because the cool air duct is positioned at the refrigerating chamber door,
time for cool air to stay in the ice making chamber can be lengthened. This may enable
quick and uniform cooling of water in the ice making container.

Furthermore, according to an operation mode of the refrigerator, the cool air supplied
to the ice making chamber may not be returned toward the freezing chamber, but
supplied to the refrigerating chamber via the cool air discharge hole of the ice making
chamber. This may effectively use cool air.

Brief Description of Drawings

FIG. 1 is a perspective view of a 3-door bottom freezer type refrigerator;

FIG. 2 is an enlarged perspective view of a cool air supply device of the refrigerator
in FIG. 1;

FIG. 3 is a plan view of a refrigerating chamber door of the refrigerator in FIG. 1;

FIG. 4 is a sectional view taken along line I-I in FIG. 3, showing one example;

FIG. 5 is a sectional view taken along line I-I in FIG. 3, showing another example;

FIGs. 6 and 7 are vertical sectional views showing examples with respect to the
direction of a cool air passage in the refrigerator of FIG. 1;

FIG. 8 is a perspective view of a first damper in the refrigerator of FIG. 1;

FIG. 9 is a sectional view taken along line II-1T in FIG. 8;



WO 2010/120038 PCT/KR2010/001012

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

FIG. 10 is a sectional view taken along line III-III in FIG. §;
FIG. 11 is a perspective view of a second damper in the refrigerator of FIG. 1;

FIG. 12 is a sectional view taken along line IV-1V in FIG. 11;

FIGs. 13 and 14 are a perspective view and a schematic vertical sectional view for
explaining a circulation process of cool air in an ice making operation mode of the re-
frigerator of FIG. 1;

FIGs. 15 and 16 are a perspective view and a schematic vertical sectional view for
explaining a circulation process of cool air in a refrigerating operation mode of the re-
frigerator of FIG. 1;

FIGs. 17 to 19 are flow charts illustrating example operation methods of the re-
frigerator of FIG. 1

FIGs. 17 and 18 are flow charts illustrating an example process of controlling a
second damper according to whether or not an ice making chamber is full of ice; and

FIG. 19 is a flow chart illustrating an example process of controlling a second
damper according to a change in temperature of the refrigerating chamber.

Best Mode for Carrying out the Invention

FIG. 1 illustrates a 3-door bottom freezer type refrigerator. As shown in FIG. 1, a re-
frigerator includes a refrigerating chamber 2 defined at an upper portion of a re-
frigerator body 1. The refrigerating chamber 2 keeps food items in storage at a re-
frigerating temperature above freezing. A freezing chamber 3 is defined at a lower
portion of the refrigerator body 1. The freezing chamber 3 keeps food items in storage
at a freezing temperature at or below freezing.

The refrigerator body 1 includes an outer case 11 that defines an external appearance
and an inner case 12 that is separately disposed at an inner side of the outer case 11 to
define a food item accommodating space therein. A foaming agent or other insulation
material is positioned between the outer case 11 and the inner case 12. The inner case
12 is divided into the refrigerating chamber 2 and the freezing chamber 3 with a
horizontal barrier 13 interposed therebetween.

A plurality of refrigerating chamber doors 4 are installed at both sides of the re-
frigerating chamber 2 and open and close the refrigerating chamber 2 at both sides. A
single freezing chamber door 5 is installed at the freezing chamber 3 to open and close
the freezing chamber 3.

A machinery room in which a compressor and a condenser are installed is defined at
a lower end of a rear surface of the refrigerator body 1, and an evaporator 6 (see FIG.
2) 1s installed at an inner side of the barrier 13 sectioning the refrigerating chamber 2
and the freezing chamber 3 and connected to the condenser and the compressor to

supply cool air to the refrigerating chamber and/or the freezing chamber 3. A single
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evaporator 6 may be installed to supply cool air to the refrigerating chamber 2 and the
freezing chamber 3, or a refrigerating chamber evaporator and a freezing chamber
evaporator may be provided to independently supply cool air to the refrigerating
chamber 2 and the freezing chamber 3, respectively.

An ice making chamber 41 is positioned at an inner wall face of an upper portion of
one of the refrigerating chamber doors 4, and an ice making device 7 is installed at the
inner side of the ice making chamber 41 to make ice. An ice storage container 8 is
installed under the ice making device 7 to receive ice made by the ice making device 7.
A dispenser (not shown) may be installed at a lower side of the ice making chamber 41
to allow ice stored in the ice storage container 8 to be dispensed out of the refrigerator
such that it is dispensed to a front side of the refrigerating chamber door 4.

When a load in the refrigerating chamber 2 or in the freezing chamber 3 is detected,
the compressor operates to generate cool air in the evaporator 6, and one portion of the
cool air is supplied to the refrigerating chamber 2 and the freezing chamber 3 and
another portion of the cool air is supplied to the ice making chamber 41. The cool air
supplied to the ice making chamber 41 is heat-exchanged to allow the ice making
device 7 mounted in the ice making chamber 41 to make ice. The cool air supplied to
the ice making chamber 41 is returned to the freezing chamber 3 or supplied to the re-
frigerating chamber 2. The ice made by the ice making device 7 is stored in the ice
storage container 8 and dispensed according to a request from the dispenser. This
process is repeatedly performed.

When the evaporator 6 is installed in the freezing chamber 3 and when cool air
generated from the evaporator is guided to the ice making chamber 41 disposed at the
upper portion of the refrigerating chamber door 4, keeping a loss of the cool air to a
minimum may be desired in order to reduce power consumption of the refrigerator. In
some implementations, when cool air is transferred from the freezing chamber to the
ice making chamber, a loss of cool air is reduced to thus reduce the power con-
sumption of the refrigerator.

FIG. 2 illustrates an example of the cool air supply device of the refrigerator. As
shown in FIG. 2, the refrigerator is configured such that cool air of the freezing
chamber is supplied to the ice making chamber via the refrigerating chamber door 4.

In this example, a freezing chamber duct 110 is installed on a lower surface of the
barrier 13, namely, on the ceiling of the freezing chamber 3, to guide cool air from the
freezing chamber 3 of the ice making chamber 41. A first door duct 120 is installed at
one side of the refrigerating chamber door 4 and selectively connected with the
freezing chamber duct 110 to supply cool air from the freezing chamber 3 to the ice
making chamber 41. A second door duct 130 is installed at the other side of the re-

frigerating chamber door 4 to return cool air of the ice making chamber 41 to the
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freezing chamber 3. A damper 200 is installed at the barrier 13 to selectively connect
the freezing chamber duct 110 and the first door duct 120 and selectively connect the
freezing chamber 3 and the second door duct 130.

A cool air discharge hole 42a is defined at one side of the ice making chamber 41
(e.g., on an ice making chamber cover 42 that covers the ice making chamber 41) to
supply cool air of the ice making chamber 41 to the refrigerating chamber 2. A re-
frigerating chamber return duct 46 is positioned on a rear wall face of the refrigerating
chamber 2 to allow cool air supplied to the refrigerating chamber 2 to be returned to
the freezing chamber 3 such that the refrigerating chamber 2 and the freezing chamber
3 are connected. A second damper 300 is installed at the cool air discharge hole 42a of
the ice making chamber 41 to selectively supply cool air of the ice making chamber 41
to the refrigerating chamber 2. In some examples, the cool air discharge hole 42a of the
ice making chamber 41 is defined such that its sectional area at least as large as that of
the second door duct 130. In some implementations, its sectional area is larger than
that of the second door duct 130, so that when the second damper 300 is open, cool air
is introduced to the refrigerating chamber 2, not to the freezing chamber 3 according to
the difference of flow path resistances.

A blower 400 is installed in the freezing chamber 3 to blow cool air generated from
the evaporator 6 to the ice making chamber 41. An inlet of the freezing chamber duct
110 and an inlet of a multi-duct for directly supplying cool air of the freezing chamber
3 are installed to face each other at an outlet of the blower 400.

The ice making chamber duct 110 has a single hollow rectangular shape, and has an
inlet defined at one end thereof and open toward the freezing chamber 3, specifically,
toward the blower 400. The ice making chamber duct 110 has an outlet defined at
another end thereof and open to be connected with a first cool air through hole 211 of a
damper housing 210 (described in more detail below) toward the first door duct 120.

The freezing chamber duct 110 may be installed on the lower surface of the barrier
13, namely, on the upper inner wall face of the inner case at the side of the freezing
chamber, and also may be buried within the barrier 13 based on the thickness of the
barrier 13. The freezing chamber duct 110 may be separate from the damper 200 and
installed by an attachment mechanism (e.g., screw), or may be integrally formed with
the damper housing 210 accommodating each element of the damper 200. In other im-
plementations, the damper housing 210 itself may be used as the freezing chamber duct
110.

Both the first and second door ducts 120 and 130 may have a hollow rectangular
shape. The first door duct 120 is connected to the outlet of the freezing chamber duct
110 via the first cool air through hole 211 of the damper housing 210. The second door

duct 130 is connected to another horizontal surface of the ice making chamber 41,
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namely, to a side different from the side to which the first door duct 120 is connected.
The second door duct 130 is connected to the freezing chamber via a second cool air
through hole 212 of the damper housing 210.

The first and second door ducts 120 and 130 may be disposed to be as far away as
possible from each other at both left and right sides in the widthwise direction of the
refrigerating chamber door 4 as shown in FIG. 3 in order to increase an effective
volume of the refrigerating chamber door 4 as well as to increase the distance (d)
between an outlet 122 of the first door duct 120 and an inlet 131 of the second door
duct 130 to allow cool air to circulate in the ice making chamber 41. In this case, the
outlet 122 of the first door duct 120 may be oriented in a horizontal direction while the
inlet 131 of the second door duct 130 may be oriented in a vertical direction to
generate a flow resistance of cool air to thus lengthen time for cool air to stay in the ice
making chamber 41. The outlet 122 of the first door duct 120 may be disposed to be
higher than the inlet 131 of the second door duct 130 to supply cool air to the vicinity
of the ice making device.

As shown in FIGs. 3 and 4, the first and second door ducts 120 and 130 may be have
a rectangular shape, respectively, and may be assembled (e.g., mounted) to the inner
surface of the refrigerating chamber door 4. In other implementations, the first and
second door ducts 120 and 130 may be integrally formed when the inner case con-
stituting the inner wall face of the refrigerating chamber door 4 is molded. Also, as
shown in FIG. 4, the first and second door ducts 120 and 130 may protrude from the
inner surface of the refrigerating chamber door 4, or may be recessed. When the first
and second door ducts 120 and 130 protrude, the insulation thickness may be increased
to reduce a heat loss to the exterior of the refrigerator. When the first and second door
ducts 120 and 130 are recessed, the effective volume in the refrigerating chamber may
be increased.

As shown in FIG. 4, the first and second door ducts 120 and 130 may be positioned
at an inner side of the ice making chamber 41 of the refrigerating chamber door 4, or as
shown in FIG. 5, the first and second door ducts 120 and 130 may be defined within
protrusions 42 defining the ice making chamber 41 of the refrigerating chamber door 4.
For example, when the first and second door ducts 120 and 130 are positioned within
the ice making chamber 41 as shown in FIG. 4, the widthwise insulation thickness (t1)
with respect to the first and second door ducts 120 and 130 may be increased.
Meanwhile, when the first and second door ducts 120 and 130 are buried within the
protrusions 43 as shown in FIG. 5, the widthwise insulation thickness (t2) with respect
to the respective ducts 120 and 130 is reduced. However, when the first and second
door ducts 120 and 130 are buried within the protrusions 43 as shown in FIG. 5, the

thickness of the side wall of the refrigerator body 1 is maintained as it is, sufficiently
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preventing a loss of cool air that passes through the cool air ducts 120 and 130.
Moreover, in the case where the first and second door ducts 120 and 130 are buried
within the protrusions 43, the space of the ice making chamber 41 may be increased.

As shown in FIGs. 2 and 3, an inlet 121 of the first door duct and an outlet 132 of the
second door duct may protrude from the lower surface of the refrigerating chamber
door 4 (e.g., from an inner wall face of the lower end of the refrigerating chamber door
4) such that they open at the lower surface of the protrusions 43 inserted into the re-
frigerating chamber 2. In this example, if the refrigerating chamber door 4 slightly sags
by its weight, the cool air passage may be more strongly sealed.

If the lower surface of the protrusion 43 of the refrigerating chamber door 4 is de-
tachably attached to the upper surface of the barrier 13 in a tightly facing manner, as
shown in FIG. 6, the lower surface of the protrusion 43 of the refrigerating chamber
door 4 and a corresponding front upper surface (or the opening side) of the barrier 13
correspond to each other at a certain angle (a). Namely, the lower surface of the
protrusion 43 of the refrigerating chamber door 4 and the corresponding front upper
surface may be slanted upwardly toward the rear wall face (or inner side) of the re-
frigerating chamber 2 in order to reduce contact abrasion of the cool air through holes
211 and 212 of the damping housing 210 and damper gaskets 241 and 242 installed at
the second door duct 130.

In other implementations, as shown in FIG. 7, the inlet 121 of the first door duct 120
and the outlet 132 of the second door duct 130 may be open to the inner wall face of
the refrigerating chamber door 4, (e.g., open to a vertical sealing face 44 connected to
the lower surface of the protrusion 43), and the corresponding outlet of the freezing
chamber duct 110, (e.g., the cool air through holes 211 and 212 provided at the first
damper housing 210) may be positioned at the front side of the first damper housing
210 at a same surface as the front side of the barrier 13. In these implementations,
damage to the damper gaskets 241 and 242 may be reduced.

As shown in FIG. 8, the first damper 200 includes a first damper housing 210
including the plurality of cool air through holes 211 and 212 that connect the first
damper 200 to the outlet of the freezing chamber duct 110. The first damper housing
210 may be coupled to the barrier 13. A first damper plate 220 is slidably coupled
within the first damper housing 210 to open and close the cool air through holes 211
and 212 of the first damper housing 210, and damper springs 230 are installed at one
side of the first damper plate 220 and elastically support the first damper plate 220
against the first damper housing 210. For instance, the first damper plate 220 and the
damper springs 230 are installed within the first damper housing 210, forming a single
module.

As shown in FIGs. 8 and 9, the first damper housing 210 has a rectangular shape
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overall, and a front upper surface in contact with the lower surface of the protrusion 43
of the refrigerating chamber door 4 has a sealing face 215 at a certain slope angle (a)
increased toward the rear side. First and second cool air through holes 211 and 212
allow cool air to pass therethrough are positioned at the middle portion of the sealing
face 215 of the first damper housing 210.

The first and second cool air through holes 211 and 212 are spaced apart in a
widthwise direction. The first cool air through hole 211 connects with the inlet 121 of
the first door duct 120 when the door is oriented in a closed position. The second cool
air through hole 212 passes through the first damper housing 210 to allow the outlet
132 of the second door duct 130 and the freezing chamber 3 to communicate
therethrough when the door is oriented in a closed position. A long guide hole 213 is
defined in a forward/backward direction (e.g., in the direction that the refrigerating
chamber door 4 is open and closed) between the first and second cool air through holes
211 and 212 to allow a guiding unit 224 to be slidably inserted therein.

The damper gaskets 241 and 242 may be installed on the upper surface of the first
damper housing 210 (e.g., on the sealing face 215 corresponding to the inlet 121 of the
first door duct and the outlet 132 of the second door duct 130 installed at the re-
frigerating chamber door 4, respectively) to reduce leakage of air that passes through
the cool air through holes 211 and 212 of the damping housing 210. In this example,
the damper gaskets 241 and 242 have the same ring shape as the cool air through holes
211 and 212 and are coupled to the cool air through holes 211 and 212. Although not
shown, the damper gaskets 241 and 242 may be installed, respectively, on the lower
surface of the refrigerating chamber door 4 (e.g., at the inlet 121 of the first door duct
120 and the outlet 132 of the second door duct 130) or may be installed at the cool air
through holes 211 and 212 of the damping housing 210 and at the corresponding inlet
121 of the first door duct 120 and the outlet 132 of the second door duct 130.

As shown in FIG. 8, the first damper plate 220 includes a plurality of plate body
parts. For instance, the first damper plate 220 includes first and second plate body parts
221 and 222 that have a width large enough to enable opening and closing of the first
and second cool air through holes 211 and 212. The first and second plate body parts
221 and 222 are connected by a connection unit 223 that coordinates movement of the
first and second plate body parts 221 and 222. A guide unit 224 is integrally formed in
the middle of the connection unit 223 and positioned to contact the refrigerating
chamber door 4 to open and close the first and second plate body parts 221 and 222
according to an opening and closing operation of the refrigerating chamber door 4. For
example, when the refrigerating chamber door 4 closes, the refrigerating chamber door
4 contacts the guide unit 224 and presses the guide unit 224 along the guide hole 213.
The pressing of the guide unit 224 causes the plate body parts 221 and 222 to depress
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the damper springs 231 and 232, respectively, and open the first and second cool air
through holes 211 and 212. When the refrigerating chamber door 4 opens, the re-
frigerating chamber door 4 releases the guide unit 224 and the guide unit 224 moves
back along the guide hole 213 based on the force of the damper springs 231 and 232
pressing the plate body parts 221 and 222, respectively. The plate body parts 221 and
222 close the first and second cool air through holes 211 and 212 based on the force of
the damper springs 231 and 232.

In order to reduce leakage of cool air, the first damper plate 220 may have a surface
that is shaped to slidably contact with the inner surface of the first damper housing
210. For example, if the first damper housing 210 has a uniform thickness, a front
upper surface of the first damper plate 220 has the same slope angle (a) as the sealing
face 215 of the first damper housing 210, and if the inner surface of the first damper
housing 210 is flat, the first damper plate 220 may be flat, as well.

In the above description, the plurality of the plate body parts 221 and 222 of the first
damper plate are connected by the connection frame, but may not be. For instance, a
single plate that is wide enough to open and close both the cool air through holes 211
and 212 may be used, or a single plate may be used such that a corresponding middle
portion between the cool air through holes 211 and 212 is slightly narrow.

As shown in FIGs. 8 and 10, the guide unit 224 may protrude in a direction sub-
stantially perpendicular to the opening and closing direction of the first damper plate
220, and may have a length such that an end thereof is exposed from the sealing face
215 via the guide hole 213 of the first damper housing 210 (e.g., a length that it can be
in contact with the edge of the protrusion 43 of the refrigerating chamber door 4). In
this example, the guide unit 224 may protrude in the same direction as the opening and
closing direction of the first damper plate 220. Further, the guide hole 213 may pass
through the front surface of the first damper housing 210 so that the guide unit 224
contacts the vertical sealing face 44 extending to the protrusion 43 of the refrigerating
chamber door 4.

The damper springs 230 include first and second damper springs 231 and 232
provided at the rear portion of the plate body parts 221 and 222, respectively. The first
and second damper springs 231 and 232 may be compression coil springs having an
elasticity coefficient allowing the first and second damper springs 231 and 232 to be
compressed when the refrigerating chamber door 4 is closed and restored when the re-
frigerating chamber door 4 is open. One end of the damper springs 231 and 232 is
fixed to a rear wall face of the first damper housing 210 and the other end of the
damper springs 231 and 232 is fixed to a rear side face of the plate body parts 221 and
222.

FIGS. 11 and 12 illustrate a second damper 300. The second damper 300 includes a
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second damper housing 310, which is fixed to the ice making chamber. For instance,
second damper housing 310 is fixed to an inner face of the ice making chamber cover
42. The second damper 300 also includes a second damper plate 320 rotatably installed
at the second damper housing 310, and a damper motor 330 coupled to the second
damper plate 320 and configured to selectively rotate the second damper plate 320.

The second damper housing 310 is open toward an inner wall face of the ice making
chamber, has a box shape with a third cool air through hole 311, and is positioned on
the side facing the ice making chamber cover 42. A hinge recess 312 and a hinge hole
313 are defined on wall faces of both sides of the second damper housing 310 such that
a hinge protrusion 321 of the second damper plate 320 and a rotation shaft 331 of the
damper motor 330 are rotatably positioned therewith.

The second damper plate 320 is flat, and a hinge protrusion 321 inserted into the
hinge recess 312 and a fastening recess (not shown) to which the rotational shaft 331
of the damper motor 330 is attached are provided at upper ends of both sides of the
second damper plate 320.

The damper motor 330 may be a step motor that can rotate the second damper plate
320 forward or backward about a certain angle. The rotational shaft 331 of the damper
motor 330 is attached to a fastening recess of the second damper plate 320 through the
hinge hole 313 of the second damper housing 320.

In some examples, if the second damper 300 is used based on whether ice making is
completed in the ice making chamber 41, a full ice sensor is installed at the ice making
chamber 41 to determine whether or not ice made in the ice making chamber 41 is full.
In these examples, the damper motor 330 of the second damper 300 is operated
according to output of the full ice sensor.

The blower 400 is installed separately to blow cool air of the freezing chamber 3 to
the ice making chamber 41 and may also guide cool air of the freezing chamber 3 to
the refrigerating chamber 2. The blower 400 may be installed in the freezing chamber
3 or at a middle portion between the first and second door ducts 120 and 130. When
the blower 400 is installed at the cool air duct, it may be installed at the first door duct
120 to supply cool air. Although not shown, the blower 400 may be installed within the
first damper housing 210 to form a module together with the first damper 200.

The refrigerating chamber door 4 has a door sealing face 43a. The door sealing face
43a seals the door 4 against a frame of the refrigerating chamber 2 to close an opening
of the refrigerating chamber 2.

The refrigerator constructed as described above operates as follows. When ice
making is required in a state that the refrigerating chamber door 4 is closed, the ice
making device of the ice making chamber 41 is controlled to start an ice making

operation. As the ice making operation starts, a water supply unit supplies water to the
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ice making container of the ice making device 7.

When supplying of water is completed, water in the ice making container is exposed
to cool air supplied from the freezing chamber 3 to the ice making chamber 41 via the
freezing chamber duct 110 and the first door duct 120 for more than a certain time
period, so as to be frozen. For instance, when the refrigerating chamber door 4 is
closed, the guide unit 224 of the first damper plate 220 of the first damper 200 is
brought into contact with the edge of the protrusion 43 of the refrigerating chamber
door 4, and the first damper plate 220 is pushed toward the rear wall face in the re-
frigerator along with the refrigerating chamber door 4. Then, the first damper plate
220, overcoming the elastic force of the damper springs 230, is pushed toward the rear
wall face in the refrigerator, and the first and second cool air through holes 211 and
212 of the first damper housing 210 are simultaneously opened. Then, the blower 400
provided in the freezing chamber 3 operates to allow cool air in the freezing chamber 3
to be introduced into the inlet 121 of the freezing chamber duct 110. The cool air is in-
troduced into the first door duct 120 via the first cool air through hole 211 of the first
damper 200. Passing through the first door duct 120, the cool air is introduced from the
outlet 122 toward one wall face of the ice making chamber 41 and then heat-exchanged
with water of the ice making container to make ice.

Next, the cool air heat-exchanged with water in the ice making chamber 41 is
returned to the freezing chamber 3 via the second door duct 130 according to an
operation mode of the refrigerator or supplied to the refrigerating chamber 2 via the
second damper 300 to cool the refrigerating chamber 2 and then returned to the
freezing chamber 3 via the refrigerating chamber return duct 46.

The process of returning cool air according to an operation mode of the refrigerator is
described with reference to FIGs. 13 to 16. FIGs. 13 and 14 illustrate a circulation
process of cool air in an ice making operation mode of the refrigerator, and FIGs. 15
and 16 illustrate a circulation process of cool air in a refrigerating operation mode of
the refrigerator.

As shown in FIGs. 13 and 14, as the second damper 300 is closed, cool air supplied
to the ice making chamber 41 flows through the ice making chamber 41 in a horizontal
direction, is heat-exchanged with water in the ice making device, and then introduced
to the inlet 131 of the second door duct 130 open at the lower end of the other side of
the ice making chamber 41. The cool air flows down along the second door duct 130,
is returned to the freezing chamber 3 via the second cool air through hole 212 of the
first damper housing 210, and is then cooled again in the freezing chamber 3.

As shown in FIGs. 15 and 16, cool air supplied to the ice making chamber 41 as the
second damper 300 is open is heat-exchanged with the ice making container as

described above and flows to the inlet 131 of the refrigerating chamber 2 via the
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second damper 300 provided at one side of the ice making chamber 41. The cool air
cools the refrigerating chamber 2 and then is returned to the freezing chamber 3 via the
refrigerating chamber return duct 46.

In some implementations, timing of when the second damper is opened (e.g.,
changed to the refrigerating operation mode), may be determined according to control
methods. For example, the second damper 300 may be controlled according to whether
or not the ice making chamber is full of ice or according to a change in the temperature
of the refrigerating chamber.

FIGs. 17 and 18 illustrate processes of controlling the second damper according to
whether or not the ice making chamber is full of ice. FIG. 19 illustrates a process of
controlling the second damper according to a change in the temperature of the re-
frigerating chamber.

First, as shown in FIG. 17, it is detected whether or not an ice making operation in
the ice making chamber 41 has been completed through the full ice sensor provided at
the ice making chamber 41 (S11). The detection may be made continuously in real
time or periodically at pre-defined intervals. It is determined whether ice making has
been completed based on the detected value (S12). In response to a determination that
ice making has been completed based on the detected value, the damper motor 330 of
the second damper 300 is controlled to rotate the damper plate 320 of the second
damper 300 in an opening direction (S13). Then, the cool air discharge hole 42a is
open, and cool air of the ice making chamber 41 is introduced into the refrigerating
chamber 2 via the cool air discharge hole 42a to cool the refrigerating chamber 2 to a
proper temperature (S14). In this case, cool air supplied via the ice making chamber 41
is supplied at a temperature required for ice making (e.g., at -14°C). Because cool air is
supplied at a temperature required for ice making, there is a possibility that the re-
frigerating chamber 2 is overcooled. Thus, a refrigerator microcomputer controls a re-
frigerating cycle to supply cool air at around a temperature (e.g., -3°C) at which ice of
the ice making chamber 41 would not be melt.

When the refrigerating chamber door 4 is closed, the first damper 200 is maintained
in an open state, so cool air of the ice making chamber 41 may be introduced into the
freezing chamber 3 via the second door duct 130. In this example, because the
sectional area of the cool air discharge hole 42a of the ice making chamber is larger
than that of the inlet 131 of the second door duct 130, the cool air discharge hole 42a
of the ice making chamber 41 has a smaller flow path resistance as compared with the
second door duct 130. Accordingly, cool air of the ice making chamber 41 is supplied
to the refrigerating chamber 2 via the cool air discharge hole 42a of the ice making
chamber 41. For instance, because of the difference in flow path resistance, more cool

air passes through the cool air discharge hole 42a than the second door duct 130 when
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the second damper is open.

When the refrigerating chamber 2 is maintained at a temperature lower than a pre-set
temperature level, the refrigerating chamber 2 may be overcooled by cool air in-
troduced via the ice making chamber 41 or may be overcooled by cool air introduced
from the freezing chamber 3 via the refrigerating chamber supply duct 45. Overcooling
may cause an energy loss and inefficient or undesirable operation. Thus, as shown in
FIG. 18, although the ice making operation in the ice making chamber 41 is de-
termined to be completed based on the full ice sensor, the temperature of the re-
frigerating chamber 2 is detected by using a temperature sensor of the refrigerating
chamber 2 (S15). It is determined whether the detected value is larger than a pre-set
value (S16). If the detected value is larger than the pre-set value (S16), the second
damper 300 is opened to supply cool air of the ice making chamber 41 to the re-
frigerating chamber 2 (S13 and S14). In this case, cool air supplied from the freezing
chamber to the refrigerating chamber may be stopped. If the detected value is less than
the pre-set value (S16), the temperature of the refrigerating chamber 2 is monitored to
determine whether the temperature reaches the pre-set value.

As shown in FIG. 19, the temperature sensor is installed at the refrigerating chamber
2 to detect temperature of the refrigerating chamber 2 (e.g., in real time) (S21). It is
checked whether or not the detected temperature of the refrigerating chamber 2 is
higher than a pre-set temperature level (S22). According to the checking, the second
damper 300 is opened to supply cool air of the ice making chamber 41 to the re-
frigerating chamber 2 (S23, S24) when the temperature is detected as being greater
than the pre-set temperature level. In this case, because an excessive load has been
generated in the refrigerating chamber 2, the ice making chamber 41 may stop its ice
making operation, or in some examples, the ice making operation is performed slowly
to temporarily supply cool air to the refrigerating chamber 2. Cool air supplied to the
ice making chamber 41 may be maintained at a temperature (e.g.,, -14°C) required for
making ice. Of course, also in this case, when it is determined that an ice making
operation in the ice making chamber 41 is completed through the full ice sensor, the re-
frigerating cycle may be controlled to supply cool air to the refrigerating chamber at a
temperature of about -3°C.

The temperature of the refrigerating chamber 2 is continually detected, and if the
detected temperature is lower than or the same as the pre-set temperature, the second
damper 300 may be closed and the ice making operation may be resumed (S25, S26).

When the refrigerating chamber door 4 is open in the course of supplying cool air
from the freezing chamber 3 to the ice making chamber 41, an external force pushing
the first damper plate 220 of the first damper 200 is released, returning the first damper

plate 220 to its original position by virtue of the restoration force of the damper springs
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230. That is, the plate body parts 221 and 222 of the first damper plate 220 are moved
to positions at which the cool air through holes 211 and 212 of the damper housing 210
are blocked. Accordingly, the freezing chamber duct 110 and the first door duct 120 or
the second door duct 130 and the freezing chamber duct 110 are blocked, reducing
leakage of cool air to the outside of the refrigerator by a natural convection. Also, the
second damper plate 320 of the second damper 300 is returned to the closed position
by the damper motor 330, thereby reducing leakage of cool air of the ice making
chamber 41.

Accordingly, cool air from the freezing chamber is directly supplied to the re-
frigerating chamber door via the barrier, so a loss of cool air may be prevented in
advance. In related art, because the cool air duct that transfers cool air of the freezing
chamber to the ice making chamber is provided at the side wall face of the re-
frigerating chamber, an insulation thickness is reduced to generate a loss of cool air, or
because the cool air duct is slanted, the movement distance of cool air is increased to
generate a loss of cool air. However, in some implementations, because cool air is
directly supplied to the refrigerating chamber door, the insulation thickness is
increased to reduce a loss of cool air and because the cool air duct is a straight line, the
movement distance of the cool air is reduced to thus reduce a loss of cool air.

In addition, as well as the increase in the insulation thickness with respect to the cool
air duct, because the cool air duct is positioned within the refrigerating chamber, a tem-
perature difference with external air is reduced. This effectively reduces or prevents
generation of frost at the cool air duct. Accordingly, a defrosting heater may not need
to be installed, or, if the defrosting heater is installed, its operation time can be
reduced, thus reducing a loss of cool air passing through the cool air duct and power
consumption in using the heater.

Moreover, because the cool air duct is positioned at the refrigerating chamber door,
time for cool air to stay in the ice making chamber can be lengthened. This may enable
quick and uniform cooling of water in the ice making container. In the related art,
because the cool air duct is connected to one side of the ice making chamber, the inlet
and outlet of the ice making chamber are close to one wall face, and thus, a portion of
cool air introduced into the ice making chamber via the cool air duct is not circulated
throughout the entire ice making chamber, but is quickly discharged from the ice
making chamber. However, in the some implementations, because the first and second
door ducts are disposed with a certain height difference at both sides of the ice making
chamber with the ice making device interposed therebetween, the inlet and the outlet of
the ice making chamber are relatively far away from each other. Accordingly, most
cool air introduced into the ice making chamber via the first door duct flows to the

second door duct after passing through the ice making device and cool air can stay in
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the ice making chamber for more time, each of which increases an amount of cool air
in contact with the ice making device. As such, time for making ice in the ice making
device may be shortened, ice may be made uniformly, a loss of cool air in the ice
making chamber may be significantly reduced, and thus, energy efficiency of the re-
frigerator may be improved.

Furthermore, according to an operation mode of the refrigerator, the cool air supplied
to the ice making chamber may not be returned toward the freezing chamber, but
supplied to the refrigerating chamber via the cool air discharge hole of the ice making
chamber. This may effectively use cool air. When the ice making chamber needs ice
making, cool air is circulated between the ice making chamber and the freezing
chamber to provide temperature required for ice making, and accordingly, an ice
making operation can be performed in the ice making chamber. Meanwhile, when the
ice making operation in the ice making chamber is completed, or when the load of the
refrigerating chamber is rapidly increased, cool air supplied to the ice making chamber
is supplied to the refrigerating chamber so as to cool the refrigerating chamber.
Therefore, the utilization of cool air may be increased and the load change in the re-
frigerator may be quickly coped with, according to which power consumption may be
reduced to enhance the energy efficiency.

The techniques described through the disclosure are not limited to a 3D-bottom
freezer type refrigerator in which the freezing chamber is installed at the lower portion
of the refrigerator, the refrigerating chamber is installed at the upper portion of the re-
frigerator, and the ice making chamber is installed at the refrigerating chamber door.
Rather, the techniques may be applicable to other types of refrigerators, such as a re-
frigerator in which an ice making chamber is provided at the refrigerating chamber
door and cool air of the freezing chamber is supplied to the ice making chamber.

It will be understood that various modifications may be made without departing from
the spirit and scope of the claims. For example, advantageous results still could be
achieved if steps of the disclosed techniques were performed in a different order and/or
if components in the disclosed systems were combined in a different manner and/or
replaced or supplemented by other components. Accordingly, other implementations

are within the scope of the following claims.
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Claims

A refrigerator comprising:

a refrigerator body;

a refrigerating compartment defined at a first portion of the refrigerator
body;

a freezing compartment defined at a second portion of the refrigerator
body, the second portion of the refrigerator body being different than
the first portion of the refrigerator body and the freezing compartment
being separated from the refrigerating compartment by one or more
walls;

at least one evaporator configured to cool air used in regulating
operating temperatures in the refrigerating compartment and the
freezing compartment that differ, with the freezing compartment having
an operating temperature that is lower than an operating temperature of
the refrigerating compartment;

a refrigerating compartment door that is configured to open and close at
least a portion of the refrigerating compartment;

a freezing compartment door that is configured to open and close at
least a portion of the freezing compartment;

an ice compartment positioned at the refrigerating compartment door
and configured to receive cool air from the freezing compartment;

one or more ducts defining a first flow path configured to circulate cool
air between the freezing compartment and the ice compartment;

one or more ducts defining a second flow path configured to circulate
cool air between the freezing compartment, the ice compartment, and
the refrigerating compartment;

an ice level sensor configured to detect a level of ice within the ice
compartment; and

a unit positioned at the second flow path and configured to control air
flow along at least a portion of the second flow path based on the level
of ice within the ice compartment.

The refrigerator of claim 1, further comprising:

an ice maker positioned within the ice compartment and configured to
freeze liquid water into ice,

wherein the ice level sensor comprises a full ice sensor configured to
detect whether or not ice making has been completed by the ice maker,

and the unit is configured to control air flow along at least a portion of



WO 2010/120038

[Claim 3]

[Claim 4]

[Claim 5]

23

PCT/KR2010/001012

the second flow path based on the detection of whether or not the ice
making in the ice compartment has been completed.

The refrigerator of claim 1, further comprising a temperature sensor
configured to detect temperature of the refrigerating compartment,
wherein the unit is configured to control air flow along at least a
portion of the second flow path based on the temperature of the re-
frigerating compartment detected by the temperature sensor.

The refrigerator of claim 1, wherein the one or more ducts defining the
first flow path include:

a supply duct positioned on an interior surface of the refrigerating com-
partment door at a first side of the refrigerating compartment door, the
supply duct defining a supply flow path, and

a return duct positioned on the interior surface of the refrigerating com-
partment door at a second side of the refrigerating compartment door
that is opposite of the first side, the return duct defining a return flow
path, and

a second unit positioned at a barrier that separates the freezing com-
partment and the refrigerating compartment, that defines, through the
barrier, a supply passage configured to interface with the supply duct
when the refrigerating compartment door is oriented in a closed
position and separate from the supply duct when the refrigerating com-
partment door is oriented in an opened position, that defines, through
the barrier, a return passage configured to interface with the return duct
when the refrigerating compartment door is oriented in the closed
position and separate from the return duct when the refrigerating com-
partment door is oriented in the opened position, and that includes at
least one blocking unit that is configured to open the supply passage
and the return passage when the refrigerating compartment door is
oriented in the closed position and close the supply passage and the
return passage when the refrigerating compartment door is oriented in
the opened position.

A refrigerator comprising:

a refrigerator body;

a refrigerating compartment defined at a first portion of the refrigerator
body;

a freezing compartment defined at a second portion of the refrigerator
body, the second portion of the refrigerator body being different than

the first portion of the refrigerator body and the freezing compartment
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being separated from the refrigerating compartment by a barrier;

at least one evaporator configured to cool air used in regulating
operating temperatures in the refrigerating compartment and the
freezing compartment that differ, with the freezing compartment having
an operating temperature that is lower than an operating temperature of
the refrigerating compartment;

a refrigerating compartment door that is configured to open and close at
least a portion of the refrigerating compartment;

a freezing compartment door that is configured to open and close at
least a portion of the freezing compartment;

an ice compartment positioned at the refrigerating compartment door
and configured to receive cool air from the freezing compartment;

one or more door ducts positioned at the refrigerating compartment
door and configured to guide cool air from the freezing compartment to
the ice compartment;

a refrigerating compartment supply duct configured to guide cool air
from the freezing compartment to the refrigerating compartment;

a refrigerating compartment return duct configured to guide cool air of
the refrigerating compartment to the freezing compartment;

a first unit that is positioned at the barrier that separates the freezing
compartment and the refrigerating compartment, that is configured to
connect, through one or more passages in the barrier, the one or more
door ducts to the freezing compartment when the refrigerating com-
partment door is oriented in a closed position, and that is configured to
close the one or more passages in the barrier when the refrigerating
compartment door is oriented in an opened position; and

a second unit positioned at the ice compartment and configured to open
and close a passage defined in a wall that separates the ice com-
partment from the refrigerating compartment.

The refrigerator of claim 5, wherein the first unit comprises a housing
having one or more cool air through holes that allow the one or more
door ducts and the freezing compartment to communicate when the re-
frigerating compartment door is oriented in the closed position, and a
plate configured to open and close the one or more cool air through
holes of the housing in response to closing and opening of the re-
frigerating compartment door.

The refrigerator of claim 6, further comprising an elastic member po-

sitioned at one side of the plate, and, when the refrigerating com-
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partment door is oriented in the opened position, the elastic member
applies force to the plate in a direction that causes the plate to close the
one or more cool air through holes.

The refrigerator of claim 6, further comprising a guide hole defined by
the housing, and a guide unit that is coupled to the plate, that has at
least a portion inserted into the guide hole, that is configured to be
pressed by the refrigerating compartment door when the refrigerating
compartment door moves from the opened position to the closed
position, and that is configured to, in response to being pressed by the
refrigerating compartment door, move the plate from a first position in
which the plate closes the one or more cool air through holes to a
second position in which the plate opens the one or more cool air
through holes.

The refrigerator of claim 6, further comprising a sealing member
provided to at least one of the one or more door ducts and the one or
more cool air through holes.

The refrigerator of claim 6, wherein a portion of the housing where an
end of the one or more door ducts interfaces with the one or more cool
air through holes is inclined relative to ground when the refrigerator
body is oriented in an ordinary operating orientation.

The refrigerator of claim 6, a portion of the housing where an end of
the one or more door ducts interface with the one or more cool air
through holes is perpendicular to ground when the refrigerator body is
oriented in an ordinary operating orientation.

The refrigerator of claim 5, further comprising an ice maker positioned
within the ice compartment and configured to freeze liquid water into
ice,

wherein the second unit is configured to open and close the passage
defined in the wall that separates the ice compartment from the re-
frigerating compartment based on whether or not ice making by the ice
maker has been completed and a temperature of the refrigerating com-
partment.

The refrigerator of claim 12, further comprising a full ice sensor
configured to detect completion of ice making by the ice maker,
wherein the second unit is configured to open the passage in response
to detection, by the full ice sensor, of completion of ice making by the
ice maker.

The refrigerator of claim 12, further comprising a temperature sensor
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positioned in the refrigerating compartment,

wherein the second unit is configured to open the passage in response
to detection, by the temperature sensor, of a temperature in the re-
frigerating compartment that is higher than a pre-set temperature level.
The refrigerator of claim 5, wherein a cross-sectional area of an outlet
of the second unit is larger than a cross-sectional area of an outlet of the
one or more door ducts.

The refrigerator of claim 5, wherein the one or more door ducts
comprise a first door duct configured to guide cool air of the freezing
compartment to the ice compartment, and a second door duct separated
from a flow path of the first door duct and configured to guide cool air
of the ice making compartment to the freezing compartment.

The refrigerator of claim 5, further comprising an ice maker positioned
within the ice compartment and configured to freeze liquid water into
ice,

wherein an outlet of the first door duct and an inlet of the second door
duct are positioned on opposite sides of the ice maker such that air flow
from the outlet of the first door duct to the inlet of the second door duct
passes over the ice maker.

The refrigerator of claim 5, wherein the one or more door ducts are po-
sitioned such that at least a portion of the one or more door ducts is
within a range of the refrigerator body when the refrigerating com-
partment door is oriented in the closed position.

The refrigerator of claim 5, wherein the refrigerating compartment door
comprises a protrusion on its inner surface such that the protrusion is
positioned in the refrigerator body when the refrigerating compartment
door is oriented in the closed position, and the one or more door ducts
are positioned on an inner face of the protrusion or at an inner side of
the protrusion.

The refrigerator of claim 5, wherein the barrier comprises a freezing
compartment duct with a first end of the freezing compartment duct
communicating with the freezing compartment and a second end of the
freezing compartment duct communicating with at least one of the one
or more door ducts when the refrigerating compartment door is oriented
in the closed position.

The refrigerator of claim 5, wherein a blow fan is positioned within at
least one of the freezing compartment, the one or more door ducts, and

the first unit and is configured to promote movement of cool air of the
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freezing compartment to the ice making compartment.

The refrigerator of claim 5, wherein at least one evaporator is
configured to generate cool air and is positioned on at least one of a
wall face of the freezing compartment, a wall face of the refrigerating
compartment, and within the barrier.

A method for controlling air flow in a refrigerator having a re-
frigerating compartment and a freezing compartment, the method
comprising:

detecting, using an ice level sensor, a level of ice within an ice com-
partment that is positioned on a refrigerating compartment door
configured to open and close at least a portion of the refrigerating com-
partment and that is configured to receive cool air from the freezing
compartment; and

controlling, using a unit positioned at a flow path that is defined by one
or more ducts and that is configured to circulate cool air between the
freezing compartment, the ice compartment, and the refrigerating com-
partment, air flow along at least a portion of the flow path based on the
detected level of ice within the ice compartment.

The method of claim 23, wherein:

detecting the level of ice within the ice compartment comprises
detecting whether or not ice making in the ice compartment has been
completed; and

controlling air flow along at least a portion of the flow path based on
the detected level of ice within the ice compartment comprises con-
trolling air flow along at least a portion of the flow path based on the
detection of whether or not ice making in the ice compartment has been
completed.

The method of claim 24, further comprising detecting, using a tem-
perature sensor, a temperature of the refrigerating compartment,
wherein controlling air flow along at least a portion of the flow path
comprises controlling air flow along at least a portion of the flow path
based on the detected temperature of the refrigerating compartment,
including blocking air flow along at least the portion of the flow path
when the detection of whether or not ice making in the ice com-
partment has been completed reveals that ice making in the ice com-
partment has been completed and when the detected temperature of the
refrigerating compartment is less than a threshold temperature.

The method of claim 23, further comprising detecting, using a tem-
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perature sensor, a temperature of the refrigerating compartment,
wherein controlling air flow along at least a portion of the flow path
comprises controlling air flow along at least a portion of the flow path
based on the detected temperature of the refrigerating compartment,
including allowing air flow along at least the portion of the flow path
when the detected temperature of the refrigerating compartment is

greater than a threshold temperature.
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