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(54) Refrigerator and method for controlling the same

(57) The present invention relates to a refrigerator ing to an embodiment of the present invention, the volt-
(1) and method for controlling the same. More specifical- age supplied to the home bar heater (120) can variably
ly, the present invention relates to a configuration and be controlled, making it possible to reduce power con-
control method for controlling a home bar heater (120). sumption for driving the home bar heater (120).

With the refrigerator (1) and control method accord-
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Description

[0001] The present invention relates to a refrigerator and a method for controlling the same.

[0002] A refrigerator is a home appliance that keeps foods or other products in a refrigerating state or a freezing state.
[0003] Recently, various refrigerators were commercially launched on the market. For example, there are a side by
side type where a refrigerating chamber and a freezing chamber are arranged at each of the left side and right side, a
bottom freezer type where a refrigerating chamber is arranged on the top of a freezing chamber, and a top mount type
where a refrigerating chamber is arranged beneath the bottom of a freezing chamber.

[0004] Also, a refrigerator appliance with a home bar structure from which foods and drinks can be withdrawn without
opening a freezing chamber door has been launched recently.

[0005] In detail, the home bar structure includes a home bar door that is rotatably mounted on the front surface of the
refrigerating or freezing chamber and a home bar case that is provided at the rear surface of the refrigerating or freezing
chamber.

[0006] The home bar structure is very useful to withdraw or introduce foods, in particular, drink from or in the home
bar case by having a user open the home bar door when necessary.

[0007] However, during the process of opening and closing the home bar door, a phenomenon wherein external air
flows in the inside of the refrigerator occurs. In particular, a phenomenon wherein moisture included in the external air
is condensed at the edge of the home bar door when the external air contacts a cold air at the edge of the home bar door.
[0008] Thus, an insulation may be inserted into the home bar door to prevent heat transfer caused by the temperature
difference between the outside and the inside of the refrigerator.

[0009] The home bar may include a home bar heater to prevent the condensation of moisture in air around the home
bar caused by a temperature difference between the outside and the inside of the home bar.

[0010] In the home bar structures in the related art, the operation of a heater is controlled by an on/off switch which
can detect an external air temperature surrounding the refrigerator and turn-on/off the heater according to the external
air temperature of the refrigerator. The on/off switch is always maintained in the on state when the external air temperature
surrounding the refrigerator is above a predetermined temperature.

[0011] Itis an object of the present invention to provide a method for controlling a heater for a home bar door capable
of reducing power consumption by variably controlling the voltage supplied to the heater that is provided at the home
bar door and a refrigerator using the control method.

[0012] Furthermore, since the home bar door of the refrigerator door has a mounting structure where a lower end of
the opening has less insulating capacities, the lower end of the opening generally has a lower temperature than that of
other portions of the opening.

[0013] Particularly, to obtain a rotating space of the home bar door, less insulation materials are inserted into the lower
end of the opening than into other portions. Thus, a large amount of cool air inside the refrigerator tends to be emitted
through the lower end of the opening to the outside.

[0014] However, the related art home bar heater is adjacent to the home bar door along a predetermined portion of
the refrigerator door to supply a constant amount of heat. Thus, a low temperature phenomenon occurs especially in
the lower end of the opening among peripheral regions of the opening where the home bar door is installed.

[0015] Also, moisture in air in the lower end of the opening is condensed on the refrigerator by a temperature difference
between the lower end of the opening and the peripheral regions of the refrigerator.

[0016] To increase the temperature in the lower end of the opening, the amount of heat of the home bar heater is
increased. In this case, there is a need for additional power, thereby increasing power consumption costs, and temper-
atures of other portions of the opening, i.e., temperatures of an upper end and of both side ends are also increased,
thereby reducing freezing efficiency inside the refrigerator.

[0017] In order to achieve the above-mentioned objects, a refrigerator according to an embodiment of the present
invention is as follows.

[0018] A refrigerator including a body that includes at least a chamber, a chamber door that selectively opens and
closes the chamber, a home bar door that is rotatably provided on the front of the refrigerating chamber door, wherein
the refrigerator further includes a heater that is provided at an edge part of a hole sealed by the home bar door, a heater
driver that provides a voltage input to the heater, and a controller that transmits an operating signal to the heater driver.
[0019] This refrigerator is characterized by a sensor that detects the opening or closing of the home bar door, and
when the heater is activated, the controller and the heater driver are adapted to provide a variable voltage to the heater
depending on the opening or closing of the home bar door detected by the sensor.

[0020] In one embodiment, the heater driver is a semiconductor switch device that variably control the input voltage.
[0021] Advantageously, the heater driver includes a triac or thyristor.

[0022] Inoneembodiment, the voltage provided to the heater driver is changed with respect to an opening time duration
of the home bar door.

[0023] In one embodiment, the refrigerator comprises a sensor that detects the room temperature of a space in which
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the refrigerator is located and the controller and the heater driver are adapted to change the voltage provided to the
heater driver with respect to the room temperature.

[0024] Inoneembodiment,the heaterdriveris connected to an alternative voltage source and the refrigerator comprises
a detector adapted to detect instants of zero voltage and wherein the controller is adapted to control the voltage provided
to the heater by turning on and turning off the heater driver at specific times with regard to the detected instants of zero
voltage.

[0025] Inoneembodiment,the controller and the heater driver are adapted to provide a basic input voltage, to determine
an additional voltage and to provide both the additional voltage and the basic voltage during a setting time.

[0026] The invention also relates to a method for controlling a refrigerator including at least a chamber, a chamber
door that selectively opens and closes the chamber, a home bar door that is rotatably mounted on the front of the
chamber door, a controller, a heater driver that drives a heater provided at an edge part of a hole sealed by a the home
bar door, a controller and a heater driver that drives a heater. This method is characterized in that the refrigerator
comprises a sensor that detects an opening or closing of the home bar door and the method includes:

turning-on the home bar heater;
detecting the opening or closing of the home bar door; and
providing a variable voltage to the home bar heater depending on the opening or closing of the home bar door detected.

[0027] With the refrigerator and the method for controlling the same according to the embodiment of the present
invention having the above-mentioned configuration, the voltage supplied to the home bar heater can variably be con-
trolled, making it possible to reduce power consumption for driving the home bar heater.

[0028] In detail, the voltage supplied to the home bar heater can be controlled according to the opening or closing
and the opening time of the home bar door, making it possible to minimize power consumption.

[0029] In one embodiment, the voltage provided to the home bar heater is changed with respect to the opening time
duration of the home bar door.

[0030] Advantageously, providing a variable voltage to the home bar heater comprises providing a basic input voltage,
determining an additional voltage and providing both the additional voltage and the basic voltage during a setting time.
[0031] In one embodiment, when the setting time elapses the value of the input voltage is returned to the basic input
voltage.

[0032] Inoneembodiment, whenthe home bardooris re-opened before the setting time elapses, the method comprises
determining a new additional voltage determined by adding newly increased amount in voltage to the present voltage.
[0033] Advantageously, when the re-opening of the door is performed before the setting time elapses, the method
comprises determining a new setting time for supplying the new voltage by adding a newly setting time to the previous
setting time.

[0034] In one embodiment, the method further comprises:

detecting a room temperature near the home bar door by the sensor; and
providing a variable voltage to the home bar heater depending on the detected room temperature.

[0035] Advantageously, providing a variable voltage comprises detecting instants of zero voltage in an alternative
voltage source connected to the heater driver and turning on and turning off the heater driver at specific times with regard
to the detected instants of zero voltage.

[0036] The invention also relates to a refrigerator configured to improve the structure of a home bar heater provided
to a home bar to form a uniform temperature distribution in a peripheral region of the home bar using the heater and to
improve efficiency of the heater.

[0037] One embodiment also provides a refrigerator configured to dispose greater portions of a heater in a region
having a low temperature near a home bar door to form a uniform temperature distribution in a peripheral region of the
home bar door and to reduce a power consumption.

[0038] In one embodiment, a refrigerator includes: a main body including a cool air storage compartment; at least one
rotatable refrigerator door coupled to the main body; and a home bar provided on the refrigerator door, said home bar
comprising: a home bar frame defining an opening in the refrigerator door; a home bar door configured to open en close
the opening and adapted to be in close contact with the home bar door in a state where the home bar door is closed;
and a heater supplying heat to sides of the home bar frame. This refrigerator is characterized in that the heater is
adapted to supply a larger amount of heat to a specific side of the home bar frame than to the other sides.

[0039] According to the above configuration of the present disclosure, the opening of the refrigerator door provided
with the home bar door, for example, the lower end of the opening receives greater portions of the capacitance of the
heater, thereby forming a uniform temperature distribution around the home bar.
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[0040] Thus, the uniform temperature distribution around the home bar can be formed without increasing the whole
amount of heat, thereby reducing required power consumption.

[0041] In one embodiment, the refrigerator comprises a hinge portion connecting the home bar door and said specific
side of the home bar frame.

[0042] In one embodiment; the refrigerator comprises insulating material between the home bar frame and the home
bar door, said specific side comprising less insulating material than the other sides of the home bar frame.

[0043] In one embodiment, the specific side is a lower side of the home bar frame and the home bar frame comprises
a heater on an upper side thereof, and the heater on the upper side is smaller than the heater on the lower side of the
home bar frame.

[0044] In one embodiment, the specific side is a lower side of the home bar frame and the home bar frame comprises
a heater on at least one of a left side and a right side thereof, and the heater on the at least one side is smaller than the
heater on the lower side of the home bar frame.

[0045] In one embodiment, the heater is made of an electrical heating wire arranged with more lines on the specific
side than on the other sides of the home bar frame.

[0046] Advantageously, the heater comprises a single line on said other sides and a plurality of lines on said specific
side.

[0047] In one embodiment, the lines are arranged downward in a zigzag shape on said specific side.

[0048] In one embodiment, on said specific side, the lines are arranged in a left side and a right side that are laterally
symmetrical to each other with respect to a center of the specific side.

[0049] Inone embodiment, the lines disposed on said specific side are spaced by a predetermined distance from each
other.

[0050] In one embodiment, the lines are disposed around the home bar frame, and one both ends of the electrical
heating wire are connected to a controller controlling the heater.

[0051] In one embodiment, the electrical heating wire is longer on said specific side of the home bar frame than on
any of the other sides of the home bar frame.

[0052] In one embodiment, the lines are disposed in a plurality of layers on a vertical plan on said specific side.
[0053] The above and other features and advantages of the present invention will become more apparent by describing
in detail preferred embodiments thereof with reference to the attached drawings in which:

[0054] FIG. 1 is an external perspective view of a refrigerator according to an embodiment of the present invention.
[0055] FIG. 2 is a side cross-sectional view of the refrigerator.

[0056] FIG. 3 is a cross-sectional view taken along line I-I’ of FIG. 1.

[0057] FIG. 4 is a cross-sectional view illustrating a home bar heater according to a second embodiment.

[0058] FIG. 5is a cross-sectional view illustrating a home bar heater according to a third embodiment.

[0059] FIG. 6 is a block view showing the refrigerator according to an embodiment of the present invention.

[0060] FIG.7 isaview showing a case where the input voltage is changed stepwise in a system for controlling a home
bar heater according to an embodiment of the present invention.

[0061] FIG. 8 is a flow chart showing a method for controlling the home bar heater according to the opening of the
home bar door.

[0062] Hereinafter, an apparatus for controlling a home bar heater in a refrigerator and a method for controlling the
same according to an embodiment of the presentinvention will be described with reference to the accompanying drawings.
[0063] FIG. 1 is an external perspective view of a refrigerator according to an embodiment of the present invention
and FIG. 2 is a side cross-sectional view of the refrigerator.

[0064] A side-by-side-type refrigerator, including a freezer compartment and a refrigerator compartment at left and
right sides, will be exemplified in FIG. 1. However, positions of the freezer compartment and the refrigerator compartment
are not limited thereto, and a top-mount-type refrigerator in which a freezer compartment and a refrigerator compartment
are vertically arranged, or a bottom freezer-type refrigerator in which a refrigerator compartment is disposed on a top
side, and the freezer compartment is disposed on a bottom side may be provided according to other embodiments.
[0065] Referring to FIGS. 1 and 2, a refrigerator 1 according to an embodiment of the present invention includes a
main body 10 having a refrigerating chamber 17 and a freezing chamber (not shown) therein, a freezing chamber door
11 that opens and closes the freezing chamber, a refrigerating chamber door 12 that opens and closes the refrigerating
chamber 17, a machine chamber 20 that is formed on a rear surface of the main body 10, and a compressor 19 that is
received in the inside of the machine chamber 20. The rear surface of the main body 10 is mounted with an evaporator
21 so that cold air is supplied to the refrigerating chamber 17 or the freezing chamber.

[0066] In detail, a receiving shelf 18 and a receiving box 22 are provided inside the refrigerating chamber 17. A shelf
and other receiving boxes having the same function as the foregoing shelf and receiving box are provided inside the
freezing chamber. The rear surface of the refrigerating chamber door 12 may be mounted with a plurality of door baskets
131.

[0067] Also, a home bar structure 100 is provided at the refrigerating door 12 such that a user can insert or withdraw
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objects such as drinks in or from the refrigerating chamber without opening the refrigerating chamber door 12. Also, the
home bar 100 may be provided on the freezer compartment door 11, or on both the refrigerator compartment door 12
and the freezer compartment door 11.

[0068] More particularly, the home bar 100 includes an opening 101, a home bar frame 102, and a home bar door
103. Those elements are combined with a home bar case 152 that is provided at a rear surface of the refrigerating
chamber door 12, and a home bar cover 153 that can selectively open and close the home bar case 152 in a state where
the refrigerating chamber door 12 is opened. The opening 101 allows access to good inside the refrigerator. The home
bar frame 102 is disposed on a periphery around the opening 101 to form an appearance of the home bar 100. The
home bar door 103 is configured to open and close the opening 101.

[0069] Although the opening 101 and the home bar frame 102, which are separately referred in function, are included
in the home bar 100, the opening 101 and the home bar frame 102 may be considered as portions of the refrigerator
compartment door 12.

[0070] Aninner surface of the home bar door 103 is provided with a home bar door liner 104. The home bar door liner
104 contacts the home bar frame 102 to close an inner space of the refrigerator 1 in the state where the home bar door
103 covers the opening 101.

[0071] The home bar door 103 is rotatably mounted at a lower end of the home bar 100, i.e., a hinge portion 107. The
hinge portion 107 may be provided to the refrigerator compartment door 12 on both sides of alower end of the opening 101.
[0072] The home bar door 103 includes a latch member 106 in an inner upper portion thereof. The latch member 106
fixes the home bar door 103 covering the opening 101 to the home bar frame 102.

[0073] Thehomebarframe 102includes alatch assembly 105 thatis, when the home bar door 103 is closed, interlocked
with the latch member 106.

[0074] When the home bar door 103 is closed, the latch member 106 is inserted into the latch assembly 105 and
interlocked with the latch assembly 105, to maintain the closing state of the home bar door 103. The home bar door 103
includes a push part (not shown) in a front surface thereof. The push part is configured to perform a push operation for
a user to open the home bar door 103. Thus, the latch member 106 with the push part may be one element of an "opening/
closing device" for opening/closing the home bar door 103.

[0075] The home bar frame 102 includes a gasket 108 in a front surface thereof. The gasket 108, in the state where
the home bar door 103 is closed, contacts the inner surface of the home bar door 103 to close the inner space of the
refrigerator 1, thereby preventing the leakage of cool air in the refrigerator 1.

[0076] The home barframe 102 includes a home bar heater 120 therein. The home bar heater 120 heats the periphery
of the opening 101 to prevent wet air, i.e., moisture in air from being condensed by a temperature difference between
the inside and the outside of the refrigerator 1.

[0077] Hereinafter, configuration of the home bar heater 120 will be described with reference to the accompanying
drawings.

[0078] FIG. 3 is a cross-sectional view taken along line I-I’ of FIG. 1.

[0079] Referring to FIG. 3, the home bar heater 120 according to the embodiment of FIG. 1 may be disposed inside
the home bar frame 102. The home bar frame 102 may include an insulation material inserted into the home bar frame
102 to thermally insulate the inside and the outside of the refrigerator 1 from each other.

[0080] Particularly, the home bar heater 120 is disposed around the opening 101. The home bar heater 120 includes
an upper end 121 disposed on an upper side of the opening 101, a first side end 122 extending from the upper end 121
and disposed on at least one of left and right sides of the opening 101, a lower end 123 extending from the first side
end 122 and disposed on a lower side of the opening 101, and a second side end 124 extending from the lower end
123 and disposed on at least another side of the left and right sides of the opening 101.

[0081] The second side end 124 may be opposite to the first side end 122 with respect to the opening 101.

[0082] The upper end 121 and the side ends 122 and 124 may include a heater formed of an electrical heating wire
disposed in a single line. On the other hand, the lower end 123 may include a heater disposed in a plurality of lines, i.e.,
a multi-stage. That is, in the lower end 123 the electrical heating wire may be disposed in a zigzag shape downward
from the lower side of the opening 101.

[0083] Thisis because alower portion of the home bar frame 102 has less insulating capacities than the other portions.
[0084] Particularly, the home bar door 103 is hinged to the lower portion of the home bar frame 102. A relatively small
amount of the insulation material is inserted into the lower portion of the home bar frame 102 to obtain a space allowing
rotation of the home bar door 103.

[0085] Thus, a large amount of cool air in the refrigerator 1 tends to be emitted through the lower portion of the home
bar frame 102. Accordingly, the lower portion of the home bar frame 102 has a lower temperature than those of the other
portions. As a result, in the lower portion of the home bar frame 102, the possibility of condensing moisture in air is
increased.

[0086] To sum up, the home bar heater 120 may be provided in a plurality of lines in the lower portion of the home
bar frame 102 to supply a larger amount of heat to the lower portion of the home bar frame 102. That is, more and longer
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portions of the home bar heater 120 may be disposed on the lower side of the home bar frame 102 than on the other sides.
[0087] More particularly, the lower end 123 of the home bar heater 120 includes the heater having a plurality of layers.
[0088] The lower end 123 is disposed in a horizontal direction in a zigzag shape, and includes a plurality of bent
portions 123a in at least one portion of the lower end 123 such that the heater is disposed in the plurality of lines. The
respective lines of the heater may be spaced from each other by a predetermined distance.

[0089] Asdescribed above, since the heater of the lower end 123 is disposed in a plurality of lines, the heater produces
a large quantity of heat, and thus greatly heats the refrigerator door. As a result, a relatively low temperature of the lower
portion of the home bar frame 102 increases to temperatures of the other portions, i.e., upper and side portions of the
home bar frame 102.

[0090] The number of the lines of the heater arranged in the lower end 123 may be determined based on differences
between alower temperature of the home bar frame 102 and temperatures of the other portions of the home bar frame 102.
[0091] One side of the lower end 123 is connected to one side of the first side end 122, and the other side of the lower
end 123 is connected to one side of the second side end 124. That is, the side ends 122 and 124 may be integrally
formed with the lower end 123.

[0092] Although the side ends 122 and 124, and the upper end 121 are disposed in a single line as illustrated in FIG.
3, the number of the lines is not limited thereto, provided that the number is less than that of the lower end 123.
[0093] Thatis, the number of arranged heater lines in the side ends 122 and 124, and the upper end 121 may be less
than that of the lower end 123.

[0094] The home bar heater 120 may be connected to a controller (not shown) configured to control operation of the
home bar heater 120. Particularly, one side of the upper end 121 and one side of the second side end 124 may be
connected to the controller.

[0095] On applying refrigerator power, the power may be supplied to the home bar heater 120.

[0096] Alternately, the refrigerator 1 may include a temperature sensor therein, which is configured to measure an
inner temperature of the refrigerator 1. The refrigerator 1 may also have a configuration where a temperature measured
by the temperature sensor is compared with an outer temperature of the refrigerator 1, and when the measured tem-
perature is greater than a predetermined value, the home bar heater 120 is operated.

[0097] Hereinafter, configuration of home bar heaters 220 and 320 according to other embodiments will now be
described with reference to the accompanying drawings. The home bar heaters 220 and 320 of these embodiments are
the same as that of the previous embodiment except for the shape and the structure thereof. Thus, the difference will
be mainly described, and the same parts will be described using the same numerical reference and the description of
the previous embodiment.

[0098] FIG. 4 is a cross-sectional view illustrating the home bar heater 220 according to one embodiment.

[0099] Referring to FIG. 4, the home bar heater 220 may be disposed inside the home bar frame 102.

[0100] Particularly, the home bar heater 220 is disposed around the opening 101. The home bar heater 220 includes
an upper end 221 disposed on an upper side of the opening 101, a first side end 222 extending from the upper end 221
and disposed on at least one of left and right sides of the opening 101, a lower end 223 extending from the first side
end 222 and disposed on a lower side of the opening 101, and a second side end 224 extending from the lower end
223 and disposed on at least another side of the left and right sides of the opening 101.

[0101] The second side end 224 may be opposite to the first side end 222 with respect to the opening 101.

[0102] The upper end 221 and the side ends 222 and 224 may include a heater disposed in a single line. On the other
hand, the lower end 223 may include a heater disposed in a plurality of lines. Thus, the heater supplies a larger amount
of heat to the lower portion of the home bar frame 102 than to the other portions.

[0103] More particularly, the home bar heater 220 includes a left side 223a and a right side 223b in the lower end 223,
which are laterally symmetrical to each other with respect to a center of the lower end 223. Respective lines of the heater
disposed on the left side 223a and the right side 223b may be spaced from each other by a predetermined distance.
[0104] Inthis case, alarge amount of heat can be supplied and simultaneously the length of the heater can be reduced.
[0105] Also, since the heater of the lower end 223 is disposed in a plurality of lines, the heater produces a large amount
of heat, and thus greatly heats the refrigerator door. As a result, a relatively low temperature in the lower portion of the
home bar frame 102 increases to temperatures of the other portions.

[0106] The number of the lines of the heater arranged in the lower end 223 may be determined based on differences
between the temperature of the lower portion of the home bar frame 102 and the temperatures of the other portions of
the home bar frame 102.

[0107] The home bar heater 220 may be connected to a controller (not shown) configured to control operation of the
home bar heater 220. Particularly, one side of the upper end 221 and one side of the second side end 224 may be
connected to the controller.

[0108] FIG. 5is a cross-sectional view illustrating the home bar heater 320 according to another embodiment.
[0109] Referring to FIG. 5, the home bar heater 320 may be disposed inside the home bar frame 102.

[0110] Particularly, the home bar heater 320 is disposed around the opening 101. The home bar heater 320 includes
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a first side end 321 disposed on a right side of the opening 101, an upper end 322 extending from the first side end 321
and disposed on an upper side of the opening 101, a second side end 323 extending from the upper end 322 and
disposed on a left side of the opening 101, and a lower end 324 extending from the second side end 323 and disposed
on the lower side of the opening 101.

[0111] One side of the first side end 321 is connected to a controller controlling the home bar heater 320. One side
of the lower end 324 is also connected to the controller. That is, the home bar heater 320 may be connected to the
controller through the side of the first side end 321, and extended from the first side end 321 to the lower end 324, and
then connected again to the controller through the side of the lower end 324.

[0112] The side of the first side end 321 and the side of the lower end 324 may connected to the controller through
wires (not shown).

[0113] The lower end 324 includes a heater disposed in a plurality of lines.

[0114] Thatis, the upper end 322 and the side ends 321 and 323 may include a heater disposed in a single line. On
the other hand, the lower end 324 may include the heater disposed in the plurality of lines. Thus, the heater supplies
the larger amount of heat to the lower portion of the home bar frame 102 than to the other portions.

[0115] As a matter of course, the upper end 322 and the side ends 321 and 323 may also have a heater having a
plurality of lines, provided that the heater of the lower end 324 has more lines than that of the upper end 322 and the
side ends 321 and 323.

[0116] Thus, since the heater of the lower end 324 is disposed in the plurality of lines, the heater produces the large
amount of heat, and thus greatly heats the refrigerator door. As a result, a relatively low temperature in the lower portion
of the home bar frame 102 increases to temperatures of the other portions.

[0117]
Table 1
Classification | Related art home bar | Embodiment of FIG. 3 | Embodiment of FIG. 4 | Embodiment of FIG. 5
heater

Freezer 1,110 0.0050 1,700 0.0027 1,465 0.0031 1,390 0.0033
compartment | mm W/mm mm W/mm mm W/mm mm W/mm
home bar

Refrigerator 1,280 0.0059 2,020 0.0021 1,855 0.0023 1,680 0.0025
compartment | mm W/mm mm W/mm mm W/mm mm W/mm
home bar

[0118] The above table 1 shows a required length of the heater and a consumed amount of heat per unit length in the
arrangement of the heaters in both a related art and the above embodiments.

[0119] In the case of the related art home bar heaters, the freezer compartment home bar includes a heater of about
1,110 mm, and the amount of heat per unit length is about 0.0050 W/mm, and thus the total amount of heat consumed
is about 5.5 W, and the refrigerator compartment home bar includes a heater of about 1,280 mm, and the amount of
heat per unit length is about 0.0059 W/mm, and thus the total amount of heat consumed is about 7.6 W.

[0120] On the other hand, in the case of the arrangement of the heater according to the embodiment of FIG. 3, the
freezer compartment home bar includes a heater of about 1,700 mm, and the amount of heat per unit length is about
0.0027 W/mm, and thus the total amount of heat consumed is about 4.6 W. The refrigerator compartment home bar
includes a heater of about 2,020 mm, and the amount of heat per unit length is about 0.0021 W/mm, and thus the total
amount of heat consumed is about 4.2 W.

[0121] Also, in the case of the arrangement of the heater according to the embodiment of FIG. 4, the freezer com-
partment home bar includes a heater of about 1,465 mm, and the amount of heat per unit length is about 0.0031 W/mm,
and thus the total amount of heat consumed is about 4.6 W. The refrigerator compartment home bar includes a heater
of about 1,855 mm, and the amount of heat per unit length is about 0.0023 W/mm, and thus the total amount of heat
consumed is about 4.2 W.

[0122] Also, in the case of the arrangement of the heater according to the embodiment of FIG. 5, the freezer com-
partment home bar includes a heater of about 1,390 mm, and the amount of heat per unit length is about 0.0033 W/mm,
and thus the total amount of heat consumed is about 4.6 W. The refrigerator compartment home bar includes a heater
of about 1,680 mm, and the amount of heat per unit length is about 0.0025 W/mm, and thus the total amount of heat
consumed is about 4.2 W.

[0123] As described above, the total amount of heat consumed, i.e., a power consumption of the heaters arranged
according to the above embodiments is less than that of the related art home bar heaters.

[0124] That is, while the related art heater needs a great amount of heat per unit length to raise a temperature of a
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lower end of a home bar frame to a required level, the heater of the present disclosure needs less amount of heat per
length unit to supply a greater amount of heat to the lower end since the lower end requiring the greater amount of heat
includes the plurality of lines.

[0125] Independently of the shape of the heater; there can be used several method for driving said heater.

[0126] In one embodiment, the home bar heater 120 is operated according to a chamber temperature of a space in
which the refrigerator 1 is installed or according to the opening and closing of the home bar door 103. To this effect, the
voltage (or current) applied to the home bar heater 120 can be variably controlled by the controller.

[0127] An apparatus and method for controlling an operation of the home bar heater 120 will be described in detail
with reference to the accompanying drawings.

[0128] FIG. 6is a schematic block view showing the refrigerator according to an embodiment of the present invention.
[0129] Referring to FIG. 6, the refrigerator according to the embodiment of the present invention includes a power
supply unit 1200 that receives power from an AC source (not shown), a zero voltage detector 1100 that detects zero
voltage of power supplied from the power supply unit 1200, a controller 1000 that receives a detect signal from the zero
voltage detector 1100, a room temperature sensor 1300 that detects the temperature of a space in which the refrigerator
1 is installed; a home bar door opening sensor 1600 that detects the opening and closing of the home bar door 15, a
heater driver 1500 that controls the home bar heater 120, and a memory 1400 that is connected to the controller 1000
and stores data such as a voltage value to be applied according to the a room temperature.

[0130] In detail, the controller 1000 receives the zero voltage detecting signals transmitted from the zero voltage
detector 1100 and controls the voltage to be input to the heater driver 1500 after a predetermined time elapses from a
point in time of the zero voltage. The controller 1000 receives from the memory 1400 the required input voltage corre-
sponding to the temperature value that is transmitted from the room temperature sensor 1300. Thereafter, the controller
1000 controls the voltage to be input to the heater driver 1500.

[0131] In detail, the controller 1000 receives the detecting signal transmitted from the home bar door opening sensor
1600 to transmit the input voltage value according to the opening or closing and the opening time of the home bar door
15 to the heater driver 1500. The heater driver 1500 controls a turn-on time of the home bar heater 120 to determine
the input voltage.

[0132] Also, the heater driver 1500 uses a simple relay unit. Such units usually perform an on/off operation, but the
described embodiment of the present invention uses a semiconductor switch device that performs a function of providing
variably the voltage to the home bar heater 120 together with an on/off switch function . The heater driver 1500 corre-
sponding to the semiconductor switch device as described above includes a triac or a thyristor, etc. In other words, in
the case where the semiconductor switch device is used, the amount of voltage applied can be changed according to
the room temperature. The point in time when the voltage is applied varies through the zero voltage detector 1100,
making it possible to change the voltage value input to the home bar heater 120.

[0133] FIG. 7 is aview showing a case where the input voltage is changed stepwise in a system for controlling a home
bar heater according to an embodiment of the present invention.

[0134] Referring to FIG. 7, a commercial alternative voltage of 220V is applied through the power supply unit 1200.
[0135] In detail, when using the relay in manner similar to the related art, when the relay is turn-on, the commercial
voltage of 220V is continuously input and when the relay is turn off, the application of voltage stops.

[0136] With the heater driver 1500 in the semiconductor switch form according to the present invention, the duty time
of the heater driver is properly controlled according to the room temperature, making it possible to change the applied
voltage.

[0137] Further, in the case where there is no change in the room temperature, the duty time of the heater driver is
properly controlled according to the opening or closing and opening time of the home bar door 15, making it possible to
change the applied voltage.

[0138] In detail, when the voltage application point in time is before the point in time of zero voltage detected by the
zero voltage detector, the turn-on time or duration (duty Il) of the heater driver is long. If the voltage application point in
time is delayed, the turn-on time (duty ) of the heater driver is short. In other words, the input power is increased and
decreased by AV according to the increase or decrease of the turn-on time.

[0139] As described above, the driving of the home bar heater can be controlled according to the room temperature
or the opening or closing of the home bar door 15 through the control of the turn-on time of the heater driver 1500,
making it possible to prevent the edge part of the home bar door 15 from being damped.

[0140] FIG. 8 is a flow chart showing a method for controlling the home bar heater according to the opening of the
home bar door.

[0141] Referring to FIG. 8, if power is applied to the refrigerator 1, a basic input voltage is applied to the home bar
heater, such that the home bar heater 120 is turned-on (S11). Herein, the basic input voltage is a voltage that is reduced
while the commercial voltage of 220V passes through a transformer (or inverter).

[0142] In detail, in the state where the refrigerator 1 is driven, the controller 1000 detects the opening or closing of the
home bar door 15 (S12). In other words, the opening or closing of the home bar door 15 is detected by receiving the
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detecting signal transmitted from the home bar door opening sensor 1600. The time is counted from an instant when
the home bar door 15 is opened (S13). Latter, a closing of the home bar door 15 is also detected (S14). If it is judged
that the home bar door 15 is closed, the time count stops (S15).

[0143] Meanwhile, anincreased amount of voltage (AV) is determined according to the opening or closing and opening
time of the home bar door 15 and is added to the basic input voltage (V) (S16).

[0144] Herein, the increased amount of voltage (AV) can be tabled in the memory 1400, and the controller 1000 can
read in the data stored in the memory 1400 to compare and judge each numerical value.

[0145] The increased amount in voltage having a predetermined amount may be added whenever the home bar door
1 is opened or closed. The increased amount in voltage can be set according to the time when the home bar door 15 is
opened. Also, the increased amount in voltage may be added according to the opened time by counting how long the
home bar door 15 was open.

[0146] Also, in order to increase the input voltage, the turn-on time of the heater driver 1500 can properly be controlled
as shown in FIG. 7

[0147] Meanwhile, after the heater input voltage is increased, the count, which has increased until the home bar door
15 is closed, is initialized to zero(S17).

[0148] After, the controller 1000 judges whether the increased input voltage has reached the upper limit voltage (S18).
In other words, the maximum voltage which can be input to the home bar heater 120 is a commercial voltage of 220V
and the minimum value is OV. Therefore, when the value corresponding to the increased amount in voltage added to
the previous input voltage value, is above the commercial voltage of 220V, the input voltage is maintained to the upper
value (S19). After a setting time elapses (S20), the input voltage value is returned to the basic input voltage (S23). When
the setting time does not elapse, it is judged whether the home bar door 15 is re-opened in the controller 1000 (S21).
[0149] Indetail, whenthe home bar dooris re-opened in the state where the setting time was notreached; the processes
S13 to S18 are repeatedly performed. The time during which the increased voltage must be provided becomes the
previous setting time to which the newly setting time is added (S25). In contrast, when the home bar door is not re-
opened, the home bar heater 120 is driven with the increased input voltage (S22).

[0150] When the voltage is returned to the basic input voltage due to the lapsing of the setting time, it is judged whether
a power off signal of the refrigerator 1 is input in the controller 1000 (S26). If it is judged that the refrigerator 1 is still
driven, that is to say still operated, the processes (processes after S12) are repeatedly performed.

[0151] With the control method as described above, the voltage supplied to the home bar heater 120 according to the
room temperature of the refrigerator is controlled variably and even when the room temperature is constant, the input
voltage is changed according to the opening or closing of the home bar door 15, making it possible to minimized power
consumption according to the driving of the home bar heater 120.Accordingly, the phenomenon wherein the edge part
of the home bar door 15 becomes damp can be effectively be prevented while minimizing power consumption.

[0152] Although embodiments have been described with reference to a number of illustrative embodiments thereof,
it should be understood that numerous other modifications and embodiments can be devised by those skilled in the art.
More particularly, various variations and modifications are possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.

Claims

1. Arefrigerator (1) including a body (10) that includes at least a cool air chamber (17), a chamber door (11, 12) that
selectively opens and closes the chamber and a home bar door (103) that is rotatably mounted on the front of the
chamber door, wherein the refrigerator further includes:

a heater (120) that is provided at an edge part of a hole sealed by the home bar door;

a heater driver (1500) that provides a voltage input to the heater; and

a controller (1000) that transmits an operating signal to the heater driver,

characterized in that the refrigerator further comprises a sensor (1600) that detects the opening or closing of
the home bar door, and when the heater is activated, the controller and the heater driver are adapted to provide
avariable voltage to the heater depending on the opening or closing of the home bar door detected by the sensor.

2. The refrigerator according to claim 1, wherein the heater is adapted to supply a larger amount of heat to a specific
side (123) of the home bar frame than to the other sides.

3. The refrigerator according to claim 2, comprising a hinge portion (107) connecting the home bar door and said
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specific side of the home bar frame.

The refrigerator according to any one of claims 2 and 3, comprising insulating material between the home bar frame
and the home bar door, said specific side comprising less insulating material than the other sides of the home bar
frame.

The refrigerator according to any one of claims 2 to 4, wherein the heater is made of an electrical heating wire
arranged with more lines on the specific side than on the other sides (121, 122, 124) of the home bar frame.

The refrigerator according to any one of claims 1 to 5, wherein the voltage provided to the heater driver is changed
with respect to an opening time duration of the home bar door.

The refrigerator according to any one of claims 1 to 6, wherein the refrigerator comprises a sensor (1300) that
detects the room temperature of a space in which the refrigerator is located and the controller and the heater driver
are adapted to change the voltage provided to the heater driver with respect to the room temperature.

The refrigerator according to any one of claims 1 to 7, wherein the heater driver is connected to an alternative voltage
source (1200) and the refrigerator comprises a detector (1100) adapted to detectinstants of zero voltage and wherein
the controller is adapted to control the voltage provided to the heater by turning on and turning off the heater driver
at specific times with regard to the detected instants of zero voltage.

The refrigerator according to any one of claims 1 to 8, wherein the controller and the heater driver are adapted to
provide a basic input voltage (V), to determine an additional voltage (AV) and to provide both the additional voltage
and the basic voltage during a setting time (Duty II).

A method for controlling a refrigerator including at least a chamber, a chamber door that selectively opens and
closes the chamber, a home bar door that is rotatably mounted on the front of the chamber door, a controller and
a heater driver that drives a heater provided at an edge part of a hole sealed by a the home bar door, characterized
in that the refrigerator comprises a sensor that detects an opening or closing of the home bar door and in that the
method includes:

turning-on (S11) the home bar heater;

detecting (S12) the opening or closing of the home bar door; and

providing (S18, S22), a variable voltage to the home bar heater depending on the opening or closing of the
home bar door detected.

The method for controlling a refrigerator according to claim 10, wherein the voltage provided to the home bar heater
is changed with respect to the opening time duration of the home bar door.

The method for controlling a refrigerator according to any one of claims 10 and 11, wherein providing a variable
voltage to the home bar heater comprises providing a basic input voltage (V), determining an additional voltage (AV)
and providing both the additional voltage and the basic voltage during a setting time.

The method for controlling a refrigerator according to claim 12, wherein when the home bar door is re-opened (S21)
before the setting time elapses, the method comprises determining a new additional voltage (S24) determined by
adding newly increased amount in voltage to the present voltage.

The method for controlling a refrigerator according to claim 13, wherein when the re-opening of the door is performed
before the setting time elapses, the method comprises determining a new setting time (S25) for supplying the new
voltage by adding a newly setting time to the previous setting time.

The method for controlling a refrigerator according to any one of claims 8 to 14, wherein providing a variable voltage

comprises detecting instants of zero voltage in an alternative voltage source (1200) connected to the heater driver
and turning on and turning off the heater driver at specific times with regard to the detected instants of zero voltage.
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