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(57) Abstract: Provided is a refrigerator. The refrigerator may include a power supply unit configured to power the refrigerator us-
ing commercial power, a battery coupled to the power supply unit and configured to supply auxiliary power to the refrigerator, a
power detection unit coupled to the power supply unit and the battery and configured to detect whether power is being supplied from
the power supply unit, a driving unit to provide cold air, and a controller configured to control an operational mode of the driving
unit based on the detection at the power detection unit. When the power supply unit is supplying power, the driving unit may be con-
trolled to operate in a normal operation mode, and when the power supply unit is not supplying power, the driving unit may be con-
trolled to operate in a power failure operation mode and to control the power to be supplied from the battery.
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Description

Title of Invention: REFRIGERATOR
Technical Field

The present disclosure relates to a refrigerator.
Background Art

A refrigerator is a home appliance providing a low-temperature storage that can be
opened and closed by a door to store foods at a low temperature. For this, the re-
frigerator cools the inside of the storage space by using cool air generated by being
heat-exchanged with a refrigerant circulated into a refrigeration cycle to store the foods
in an optimum state.

As described above, the refrigerator may maintain the inside thereof at a preset tem-
perature so that foods to be stored in the refrigerator are stored in the optimum state
according to characteristics of the foods. Also, to maintain the inside of the refrigerator
at the preset temperature, the inside of the refrigerator has to be sealed. In addition, the
refrigerator has to be continuously cooled by supplying cool air through the re-
frigeration cycle.

For this, a power has to be supplied always into the refrigerator. Also, the tem-
perature of the inside of the refrigerator has to be checked to operate a compressor,
various fans, a damper, and the like, thereby maintaining the inside of the refrigerator
at the preset temperature.

If power failure occurs during the use of the refrigerator, since operations of the
compressor, the various fans, the damper, and the like, which are provided in the re-
frigerator, are stopped, it may be impossible to cool the inside of the refrigerator. Also,
if the power failure state remains for a long time, or a door of the refrigerator is
frequently opened, the inner temperature of the refrigerator may increase to deteriorate
stored foods.

To prepare for the power failure, a cold storage material may be provided in the re-
frigerator. Thus, when the refrigeration cycle does not operate, the inside of the re-
frigerator may be cooled by using the cold storage material. Also, the fans may operate
by a battery to supply cool air into the refrigerator.

However, although the cooling performance is temporarily maintained in the re-
frigerator, the cooling performance of the cold storage material may be continuously
reduced. Thus, it may be impossible to continuously cool the inside of the refrigerator
for a long time.

Also, if the power failure frequently occurs, a separate battery and a power supply

device may be provided. Thus, when the power failure occurs, the battery may be
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connected to the refrigerator to supply a power into the refrigerator.
owever, it may be difficult to immediately supply the power into the refrigerator by

recognizing the power failure.

Also, a starting voltage required when the refrigerator initially operates may be very
high. In addition, when the refrigerator operates for a long time in consideration of
operation characteristics of the refrigerator that has to be maintained always in the
operating state, power consumption may be large. Thus, to satisfy the above-described
conditions, a battery having relatively large capacity may be needed, and thus, manu-

facturing costs may increase.
Disclosure of Invention

Technical Problem

Embodiments provide a refrigerator that detects power failure to stably supply a
power for operating the refrigerator through a battery and, when the power failure
occurs, controls a driving unit to change in a power failure operation mode in which
power consumption is low, thereby continuously maintaining cooling performance of
the refrigerator even though the power failure occurs.
Solution to Problem

In one embodiment, a refrigerator may include: a power supply unit configured to
power the refrigerator using commercial power; a battery coupled to the power supply
unit and configured to supply auxiliary power to the refrigerator; a power detection
unit coupled to the power supply unit and the battery and configured to detect whether
power is being supplied from the power supply unit; a driving unit to provide cold air;
and a controller configured to control an operational mode of the driving unit based on
the detection at the power detection unit, wherein, when the power supply unit is
supplying power, the driving unit is controlled to operate in a normal operation mode,
and when the power supply unit is not supplying power, the driving unit is controlled
to operate in a power failure operation mode and controlling the power to be supplied
from the battery.

The driving unit may include a compressor, an evaporator blower fan, a compressor
blower fan, and a cool air adjustment damper.

The compressor may include a BLDC compressor that operates in the power failure
operation mode at a power that is less than a power during the normal operation mode.

The refrigerator may further include a power converter coupled to the battery and the
power detection unit to provide power from the battery to the power detection unit,
wherein the power converter is manually manipulated.

The power detection unit and the power converter may be mounted together in the re-

frigerator.
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The power detection unit may detect at least one of current, a voltage, a frequency, or
a frequency component to compare the detected results to preset information.

The refrigerator may further include a display unit that displays a power failure state
when the supplied power is switched from the power supply unit to the battery.

In the power failure operation mode, the driving unit may be controlled so that the
driving unit operates at an input power that is less than that in the normal operation
mode.

In the power failure operation mode, the compressor may be controlled so that an op-
erational duration of the compressor per a unit time decreases when compared to an
operational duration of the compressor in the normal operation mode.

In the power failure operation mode, the operational duration per the unit time may
be controlled so that the operational duration decreases as a duration in the power
failure operation mode increases.

In the power failure operation mode, a defrosting operation is controlled so that the
defrosting operation is not performed when a preset defrosting time arrives.

In the power failure operation mode, when the compressor operates, the evaporator
blower fan and the compressor blower fan may be controlled so that operations of the
evaporator blower fan and the compressor blower fan are stopped.

In the power failure operation mode, when a prescribed amount of time elapses, the
operation of the compressor may be stopped and the evaporator blower fan is
controlled to operate without the compressor.

In the power failure operation mode, the evaporator blower fan may be controlled so
that the evaporator blower fan is turned on/off at a prescribed time interval.

In the power failure operation mode, the operation of the compressor may be
controlled by comparing a detected temperature of a storage compartment to a
prescribed temperature for a prescribed period of time, and when the prescribed period
of time elapses, the compressor may be controlled so that the compressor is turned on/
off at a prescribed time interval.

In the power failure operation mode, the compressor may be controlled by setting a
control temperature so that the control temperature is greater than a set temperature in
the normal operation mode, and comparing a detected inner temperature of the re-
frigerator to the control temperature.

When the power detection unit is detected as supplying power, the power failure
operation mode may be released to return to the normal operation mode.

When the power failure operation mode is changed to return to the normal operation
mode and when a duration in the power failure operation mode is greater than a
prescribed amount, the driving unit may be controlled so that a target temperature is

lower than a control temperature in the normal operation mode for a prescribed amount
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of time, and

after the prescribed amount of time elapses, the target temperature is reset to the
control temperature in the normal operation mode.

In another embodiment, a refrigerator msy include: a power supply unit that supplies
power using commercial power; a battery connected to the power supply unit; a power
detection unit that detects whether power supplied from the commercial power supply
unit has stopped; a power converter that supplies battery power through the battery
when the commercial power is not supplied by the power detection unit; a thermal
storage unit disposed on a side of a freezing compartment; and a controller detecting a
power failure at the power supply unit to supply the battery power through the power
converter and change an operational mode from a normal operation mode to a power
failure operation mode during the power failure to control a driving unit of the re-
frigerator.

In the power failure operation mode, the compressor may be turned on/off at a
prescribed time interval, and a blower fan that blows cool air toward the thermal
storage unit may be controlled based on a detected inner temperature of the re-
frigerator.

In the power failure operation mode, the blower fan may be turned on/off by setting a
control temperature so that the control temperature is greater than a target temperature
set in the normal operation mode, and the refrigerator may be controlled by comparing
a detected inner temperature of the refrigerator to the control temperature.

In the power failure operation mode, the control temperature may be increased in
stages according to elapsed time.

When the power detection unit is detected as supplying power, the operational mode
may be changed from the power failure operation mode to the normal operation mode.

When the power failure operation mode is changed to return to the normal operation
mode and when a duration in the power failure operation mode is greater than a
prescribed amount, the driving unit may be controlled so that a target temperature is
lower than a control temperature in the normal operation mode for a prescribed amount
of time, and after the prescribed amount of time elapses, the target temperature may be
reset to the control temperature in the normal operation mode.

When a duration in the power failure operation mode is greater than a prescribed
amount of time, performing a defrosting operation when the power is supplied using
the commercial power.

A case that supports the refrigerator may be separately disposed at a lower portion of
the refrigerator, and the battery, the power detection unit, and the power converter may
be disposed within the case.

A drawer may be disposed within the case, and the battery is mounted in the drawer.
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when the power detection unit detects a failure in the power supply unit, a residual
level of power in the battery may be determined based on elapsed time in the power
failure operation mode and displayed on a display.

In the power failure operation mode, the driving unit may be controlled to operate at
a low rate.

When the operational mode is changed to return from the power failure operation
mode to the normal operation mode, a BLDC compressor may operate at a high rate
for a prescribed amount of time, and when the prescribed amount of time elapses, the
high-rate operation of the compressor may be changed to the low-rate operation.

In further another embodiment, a refrigerator may include: a commercial power
supply unit; a battery coupled to the commercial power supply unit; a power converter
configured to supply auxiliary power through the battery when commercial power
supplied from the commercial power supply unit is not provided; a thermal storage unit
disposed in a side of the refrigerator; a first evaporation dish mounted above a
compressor disposed in a prescribed compartment in the refrigerator to collect
defrosted water drained within the refrigerator; a second evaporation dish disposed on
a bottom of the prescribed compartment; and a first connection tube that connects the
first evaporation dish to the second evaporation dish to allow the defrosted water to
flow from the first evaporation dish to the second evaporation dish.

The refrigerator may further inlcude a controller that detects a power failure in the
commercial power supply unit and controls to supply the auxiliary power from the
battery to the power converter, and change an operational mode of the refrigerator
from a normal operation mode to a power failure operation mode.

The first evaporation dish may be seated on a top surface of the compressor, and a
border that extends upward along a circumference of the first evaporation dish may be
disposed to define a water collection space.

A partition wall may be disposed at a portion of the first evaporation dish, on which
the first connection tube is disposed, to separate the first connection tube from the
water collection space, and when a level of the defrosted water collected into the first
evaporation dish is above a predetermined level, the defrosting water may be drained
into the second evaporation dish.

A second connection tube connected to the bottom of the refrigerator may be
connected to the second evaporation dish to drain the defrosting water.

In still another embodiment, a refrigerator may include: a commercial power supply
unit; a battery coupled to the commercial power supply unit; a power converter
configured to supply auxiliary power through the battery when the commercial power
supplied from the commercial power supply unit is not provided; an evaporator

disposed at a rear side of a storage space of the refrigerator to generate cool air; a grill
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pan provided to partition the evaporator from the storage space; a blower fan disposed
above the evaporator to blow the cool air; a thermal storage pack disposed between a
front surface of the evaporator and the grill pan; and a controller configured to detect a
power failure in the commercial power supply and controls to supply the auxiliary
power through the power converter and change an operational mode from a normal
operation mode to a power failure operation mode to control an operation of the blower

fan to supply the cool air from the thermal storage pack into the storage space.
In the power failure operation mode, the blower fan may be repeatedly turned on/off

at a prescribed time interval.

In the normal operation mode, the blower fan may be controlled based on a detected
inner temperature of the storage space.

The thermal storage pack may be disposed to contact a front surface of the
evaporator.

The thermal storage pack may be fixed to a side of the grill pan, and a cooling pin of
the evaporator contacts the thermal storage pack, and a passage may be provided
within the storage space for air to pass through a space defined by the cooling pin and
the thermal storage pack.

The refrigerator may further include: a discharge hole defined in the grill pan to face
the blower fan; a cool air return duct that allows the storage space to communicate
with the space in which the evaporator is disposed; a frost attachment inducing plate
disposed on the cool air return duct to induce generation of frost.

The frost attachment inducing plate may be formed of a metal material and contacts a
side of the evaporator to conduct heat.

The frost attachment inducing plate may be connected to a defrost water receiver
disposed under the evaporator to collect defrost water from the frost attachment

inducing plate into the defrosting water receiver

Advantageous Effects of Invention

As broadly described and embodied herein, provided is a refrigerator which re-
frigerator may operate through the battery power supplied from the battery connected
to the main body even though a power failure occurs during use of the refrigerator,.

Particularly, whether the power is inputted from the external power source or the
battery may be determined to operate in the power failure operation mode in which a
relatively low power is consumed if the power is inputted from the battery. Therefore,
the cooling performance of the refrigerator may be stably maintained by using the
battery having relatively small and limited capacity.

The refrigerator may detect power failure to stably supply a power for operating the

refrigerator through a battery and, when the power failure occurs, control a driving unit
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to change in a power failure operation mode in which power consumption is low,
thereby continuously maintaining cooling performance of the refrigerator even though
the power failure occurs.
Brief Description of Drawings

Figure 1 is a schematic view of a refrigerator according to an embodiment;

Figure 2 is a block diagram illustrating constitutions of the refrigerator;

Figure 3 is a schematic cross-sectional view illustrating an inner structure of the re-
frigerator;

Figure 4 is a block diagram illustrating a flow of a control signal of the refrigerator;

Figure 5 is a flowchart illustrating an operation process of the refrigerator;

Figure 6 is a graph illustrating a power failure operation mode of a refrigerator
according to a first embodiment;

Figure 7 is a graph illustrating a power failure operation mode of a refrigerator
according to a second embodiment;

Figure 8 is a graph illustrating a power failure operation mode of a refrigerator
according to a third embodiment;

Figure 9 is a graph illustrating a power failure operation mode of a refrigerator
according to a fourth embodiment;

Figure 10 is a graph illustrating a power failure operation mode of a refrigerator
according to a fifth embodiment;

Figure 11 is a graph illustrating a power failure operation mode of a refrigerator
according to a sixth embodiment;

Figure 12 is a graph illustrating a power failure operation mode of a refrigerator
according to a seventh embodiment;

Figure 13 is a graph illustrating a power failure operation mode of a refrigerator
according to an eighth embodiment;

Figure 14 is a side cross-sectional view of a refrigerator according to another em-
bodiment;

Figure 15 is a front view of the inside of the refrigerator;

Figure 16 is a perspective view of the inside of a machinery room of the refrigerator;

Figure 17 is a schematic view illustrating a flow of defrosting water in the re-
frigerator;

Figure 18 is a perspective view illustrating a state in which a drawer disposed in a
lower portion of the refrigerator is opened;

Figure 19 is a graph illustrating a power failure operation mode of a refrigerator
according to a ninth embodiment;

Figure 20 is a graph illustrating a power failure operation mode of a refrigerator
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according to a tenth embodiment; and
[79] Figure 21 is a flowchart illustrating a power failure operation mode of a refrigerator

according to an eleventh embodiment.

Mode for the Invention

[80] Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings. The technical scope
of the embodiments will fall within the scope of this disclosure, and addition, deletion
and modification of components or parts are possible within the scope of the em-
bodiments.

[81] That is, for convenience of description, although a top mount type refrigerator in
which a freezing compartment is provided in an upper portion thereof is described as
an example, the present disclosure is not limited to the above-described structure.

[82] Embodiments provide a refrigerator that detects power failure to stably supply a
power for operating the refrigerator through a battery and, when the power failure
occurs, controls a driving unit to change in a power failure operation mode in which
power consumption is low, thereby continuously maintaining cooling performance of
the refrigerator even though the power failure occurs. The details of one or more em-
bodiments are set forth in the accompanying drawings and the description below.
Other features will be apparent from the description and drawings, and from the
claims.

[83] Figure 1 is a schematic view of a refrigerator according to an embodiment. Figure 2
is a block diagram illustrating constitutions of the refrigerator. As illustrated in the
drawings, in a refrigerator 1 according to an embodiment, a driving unit 70 may
operate by a power supplied from the outside or by an operation of a battery 40.

[84] In detail, in general conditions, a power may be supplied into a refrigerator body 10
from a general external power source 20 connected to a socket disposed in a wall. The
power of the external power source 20 may be supplied through a commercial power
supply unit 30. Then, the power may be supplied into the driving unit 70 via a power
detection unit 50.

[85] Here, the commercial power supply unit 30 may be disposed between the external
power source 20 such as the socket and the refrigerator body 10. Here, the commercial
power supply unit 30, the external power source 20, and the refrigerator body 10 may
be connected to each other. Also, the commercial power supply unit 30 may be
connected to other home appliances, in addition to the refrigerator, such as a television,
a lamp, a radio, or another appropriate type of home appliance, which may require
power input , as necessary.

[86] Also, the battery 40 may be connected to the commercial power supply unit 30 and
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the refrigerator body 10. Also, if the power failure does not occur, the battery 40 may
be charged by the commercial power supply unit 30. Thus, the battery 40 may supply
power thereof to the driving unit 70 when the battery 40 is fully charged when the
power failure occurs. The battery 40 may be a battery that may be recharged and
reused. For example, a nickel cadmium battery, a nickel hydrogen battery, a lead
storage battery, a lithium ion battery, a lithium polymer battery, or the like may be
used as the generally used rechargeable battery. Alternatively, a plurality of batteries
may be combined together to form a battery pack. Also, a fuel cell or a battery that is
chargeable by using solar energy may be used as the battery.

The battery 40 may be connected to a power converter 60. When the power failure
occurs, the power of the battery may be supplied to the driving unit 70. The power
converter 60 may not operate in a normal state in which the external power is supplied.
Also, the power converter 60 may allow the battery 40 to supply power to the driving
unit 70 only when the power failure occurs.

The power converter 60 may convert the power source for supplying the power to be
supplied into the refrigerator body 10 by using a signal transmitted from the power
detection unit 50 to supply the power through the converted power source. In detail,
when the power of the general external power source 20 is inputted through the
commercial power supply unit 30, the power converter 60 may allow the power of the
external power source 20 to be supplied to the refrigerator body 10 as it is. Also, when
the power detection unit 50 detects that the supply of the power from the commercial
power supply unit 30 is blocked, the power converter 60 may allow the battery power
to be supplied to the refrigerator body 10 from the battery 40.

Also, although the power converter 60 is configured to immediately convert or
switch the power source from the external power source 20 to the battery 40 by using
the signal of the power detection unit 50 just when the power failure occurs, a user
may also directly manipulate the power converter 60 to convert the power source
according to the conditions such as a charged amount of the battery 40 or prior use of
other home appliances. That is, the power converter 60 may be manipulated by the user
to selectively supply the powers of the external power source 20 and the battery 40 to
the refrigerator body.

The commercial power supply unit 30 may be connected to the power detection unit
50. The power detection unit 50 may determine whether the power is inputted from the
external power source 20 or the battery 40 by analyzing characteristics and states of the
power supplied from the external power source 20 and the battery 40 to instruct an
operation of the driving unit 70 through a controller 80 according to the determined
result.

Here, the power detection unit 50 may detect the characteristics of the input power to
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determine whether the power is inputted from the external power source 20 or the
battery 40. For example, the power detection unit 50 may analyze a voltage, current, a
frequency, or frequency components of the input power to compare the analyzed
results to previously stored data or directly inputted information, thereby detecting
variations in characteristics of the input power so that the power of the battery 40 is
applied instead of the power of the external power source 20.

The commercial power supply unit 30, the power detection unit 50, the power
converter 60, and the battery 40 may be integrated with each other as one unit, or at
least two of the commercial power supply unit 30, the power detection unit 50, the
power converter 60, and the battery 40 may be combined with each other to form a
module. Alternatively, the commercial power supply unit 30, the power detection unit
50, the power converter 60, and the battery 40 may be provided separate from each
other. Also, as necessary, the commercial power supply unit 30, the power detection
unit 50, the power converter 60, and the battery 40 may be connected to the outside of
the refrigerator body 10, and at least one of the commercial power supply unit 30, the
power detection unit 50, the power converter 60, and the battery 40 may be installed
inside the refrigerator body 10.

Figure 3 is a schematic cross-sectional view illustrating an inner structure of the re-
frigerator. Figure 4 is a block diagram illustrating a flow of a control signal of the re-
frigerator. The inside of the refrigerator body 10 may be vertically partitioned by a
barrier 100 to form a freezing compartment 200 and a refrigerating compartment 300.
Also, a machine room 400 may be provided in a lower portion of the refrigerator body
10. The refrigerating compartment 300 and the freezing compartment 200 may be
opened or closed by a refrigerating compartment door 310 and a freezing compartment
door 210, respectively. Also, the temperature of each of the refrigerating compartment
300 and the freezing compartment 200 may be controlled independently. For this, a
temperature sensor 201 may be disposed in each of the refrigerating compartment 300
and the freezing compartment 200. Also, a display 311 may be disposed on the re-
frigerating compartment door 310 or the freezing compartment door 210. An operation
state of the refrigerator 1 may be displayed on the display 311. Particularly, the display
311 may display a residual level of the battery 40 while the battery 40 is being charged
or used. Thus, the user may control the operation of the refrigerator 1 according to the
residual level of the battery 40.

A grill pan 220 may be disposed inside the freezing compartment 200, and a heat
exchange compartment 230 partitioned by the grill pan 220 may be provided at a rear
side of the freezing compartment 200. An evaporator 240 and an evaporator blower fan
250 may be disposed at a rear side of the grill pan 220 to transfer cool air generated in

the evaporator 240 into the freezing compartment 200 via the grill pan 220. A de-
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frosting heater 260 may be disposed on a side of the evaporator 240. When a defrosting
operation is performed, the defrosting heater 260 may remove {rost formed on the
evaporator 240. Also, a defrosting water pan 270 for collecting defrosting water may
be disposed under the evaporator 240. Also, a defrosting tube 271 may be connected to
the defrosting pan 270 to drain the defrosting water into a drain pan 430 disposed
within the machine room 400 that will be described below.

A storage space in which a plurality of shelves 320 and drawers 330 are disposed
may be provided inside the refrigerating compartment 300. A cool air supply duct 340
communicating with the heat exchange compartment 230 to supply cool air into the re-
frigerating compartment 300 may be disposed in a rear wall of the refrigerating com-
partment 300.

A freezing compartment return duct 110 for collecting the cool air supplied into the
freezing compartment 200 again into the heat exchange compartment 230 and a re-
frigerating compartment return duct 120 for collecting the cool air supplied into the re-
frigerating compartment 300 again into the heat exchange compartment 230 may be
disposed inside the barrier 100.

A damper 130 for adjusting the supply of the cool air may be disposed in at least one
of the freezing compartment return duct 110, the freezing compartment return duct
120, and the cool air supply duct 340. Thus, the supply of the cool air into the freezing
compartment 200 and the refrigerating compartment 300 may be adjusted according to
the operation of the damper 130 to control the temperature of each of the refrigerating
compartment 300 and the freezing compartment 200.

Also, the machine room 400 may be provided in a rear side of the lower portion of
the refrigerator body 10. The machine room 400 may be provided as a space that is in-
dependent from the refrigerating compartment 300. A compressor 410 and a condenser
which constitute the refrigeration cycle and a compressor blower fan 420 may be
disposed in the machine room 400. Also, a drain pan 430 for collecting the defrosting
water discharged from the defrosting water tube 271 may be disposed on the bottom of
the machine room 400.

The compressor 410 disposed inside the machine room 400 may use a BLDC
(brushless direct current) compressor that is a variable displacement compressor. The
rotation rate of the BLDC compressor may be adjusted to lower a power when the
compressor 410 initially starts. Thus, a peak voltage when the compressor 410 initially
starts may be lowered under the lower voltage to smoothly operate the compressor 410.
Then, the rotation rate of the compressor may be varied according to a variation in a
load to operate, and the compressor 41 may rotate at a preset rate according to an
operation mode.

The controller 80 for controlling the driving unit 70 such as the compressor 410, the
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evaporator blower fan 250, the compressor blower fan 420, the damper 130, the de-
frosting heater 260, and the display 311 may be disposed in the refrigerator body 10.
Also, a timer 81 for integrating times, the temperature sensor 201 for measuring an
inner temperature of the refrigerator, and the power detection unit 50 may be
connected to the controller 80. Thus, the controller 80 may determine the charac-
teristics of the input power that is detected by the power detection unit 50 to control an
operation of the driving unit 70 into a normal operation mode M100 or a power failure
operation mode M200.

That is, when the power detection unit 50 detects a power failure state and signals the
controller 80, the controller 80 may control an overall operation of the driving unit 70
by using values of the timer 81 and/or the temperature sensor 201 to operate in the
power failure operation mode M200 that is in the low power state for generally
reducing the power consumption.

Figure 5 is a flowchart illustrating an operation process of the refrigerator. In the re-
frigerator, when the refrigerator 1 is connected to the external power source 20, power
may be supplied to the main body 10 through the commercial power supply unit 30 to
turn on the refrigerator, in step S501. Thus, the driving unit 70 within the refrigerator
body 10 may normally operate.

Here, the battery 40 may receive power from the external power source 20 through
the commercial power supply unit 30 and charged. Thereafter, the battery 40 may be
continuously charged as needed to maintain a fully charged state.

Also, the power supplied from the commercial power supply unit 30 may be
analyzed in the power detection unit 50, in step S502. The power detection unit 50 may
analyze the proper characteristics of the input power such as the voltage, the current,
the frequency, and the frequency components of the input power. Then, the power
detection unit 50 may determine whether the voltage inputted through the analysis
process corresponds to the voltage of the external power source 20 or the battery 40, in
step S503.

For example, the power detection unit 50 may operate in the normal operation mode
MI100 if the input current value is within a preset error range when compared to a
preset input value, an input value just before the current is inputted, or an input value
before a prescribed unit time.

In the normal operation mode M100, the driving unit 70 may operate based on a load
placed on the refrigerator, and the input power through the external power source 20
may be maintained. In detail, the normal operation mode M 100 may correspond to a
normal operation of the refrigerator. Thus, in the normal operation mode M 100, the
driving unit 70 such as the compressor 410, the compressor blower fan 420, and the

evaporator blower fan 250 may operate according to the inner temperature of the re-



13

WO 2015/069006 PCT/KR2014/010520

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

frigerator, which is detected by the temperature sensor 201, and the inner temperature
of the refrigerator may be maintained at a preset target temperature. Also, a defrosting
operation may be performed according to a preset time schedule or sensed condition.

If the current value of the input power gets out of the preset error range when
compared to the preset input value, the input value just before the current is inputted,
or the input value before the unit time, the power detection unit 50 may determine that
the power failure occurs, in step S503.

If the power detection unit 50 determines that the power failure occurs, the power of
the battery 40 may be supplied by the power converter 60. Also, the power of the
battery 40 may be supplied into the refrigerator body 10, and simultaneously, the
driving unit 70 of the refrigerator body 10 may operate in a low-power operation state.
Here, this state may be called a power failure operation mode M200.

Since the power of the battery 40 is inputted, but the power of the external power
source is not inputted in the power failure operation mode M200, the operation of the
driving unit 70 may be controlled so that a relatively a small amount of power is
consumed. Thus, foods may be stored and maintained in the refrigerator by using only
the battery 40.

If the prior state corresponds to the normal operation mode M 100, but does not
correspond to the power failure operation mode M200, the power failure operation
mode M200 may be performed immediately, in step S510. When the change in the
characteristics of the input power is detected in the power detection unit 50 while the
power failure operation mode M200 is already performed, the power failure operation
mode M200 may return to the normal operation mode M 100, in step S512.

That is, when the power failure conditions are solved while the power failure
operation mode M200 is performed, the power may be supplied from the external
power source 20 into the commercial power supply unit 30, and also, the power may
be supplied into the refrigerator body 10 through the commercial power supply unit 30.

Here, the characteristics of the input power may be analyzed in the power detection
unit 50 to confirm that the power is inputted from the external power source 20, and
not inputted from the battery 40, in step S503. When the power of the external power is
supplied, the supply of the power of the battery 40 may be blocked in the power
converter 60, and the battery 40 may be charged.

Thus, the above-described processes may be repeatedly performed to stably store the
foods without spoiling even during power failures. In addition, the stored state of the
foods may be maintained at a minimum power by using only the battery 40.

Before returning to the normal operation mode M 100, when an operation time
(operational duration) of the power failure operation mode M200 is greater than a

preset time, as determined in step S504, the inner temperature of the refrigerator may
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be relatively high. Thus, a rapid cooling operation for quickly cooling the inside of the
refrigerator may be needed before returning to the normal operation mode M100, in
step S507.

For this, when the power failure operation mode M200 is finished, if the time of the
power failure operation mode M200 that is calculated by the timer 81 is compared to
the preset time, in step S505, and if it is determined that the time of the power failure
operation mode M200 is greater than the preset time, a set-up temperature of the re-
frigerator may be lowered by a temperature of about a°C, in step S506. Here, the tem-
perature of about a°C may be determined in proportional to the elapsing time of the
power fail operation mode M200. Here, the more the power failure operation mode
M200 increases, the more the temperature value may increase.

Also, in this state, the driving unit 70 may operate to quickly cool the inside of the
refrigerator (S507). Since the set-up temperature is less than an initially set tem-
perature, the compressor 410 and the evaporator blower fan 250 may rotate at a high
speed to perform the rapid cooling operation by which the inside of the refrigerator
may be quickly cooled. The rapid cooling operation may be performed for a preset
time. Here, the preset time may also increase or decrease in proportional to the tem-
perature value of a°C.

When the rapid cooling operation is performed, the power supplied into the driving
unit 70 may be supplied through the external power source 20. Also, when the rapid
cooling operation is performed, the driving unit 70 may operate without being re-
stricted by the power.

After the rapid cooling operation is performed for the preset time, in step S508, the
set-up temperature of the refrigerator may be initialized to become to an initial set-up
temperature, in step S509. In this state, the power failure operation mode M200 may
return to the normal operation mode M100, in step S512.

In the power failure operation mode M200, the refrigerator may operate in the low-
power operation state in which the consumed power is lower than that in the normal
operation mode M100. In the power failure operation mode M200, the low-power
operation state may be achieved through various methods. Hereinafter, various
examples for realizing the power failure operation mode will be described.

Figure 6 is a graph illustrating a power failure operation mode of a refrigerator
according to a first embodiment. An operation time (operational duration) of a
compressor of the refrigerator according to time elapsed is illustrated by being divided
into a normal operation mode and a power failure operation mode.

As illustrated in Figure 6, in the normal operation mode M 100, the compressor 410
may operate by a preset operation time (duration) within a unit time T1 to cool an inner

space of the refrigerator. Also, in the power failure operation mode M200, the
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compressor 410 may operate by a preset operation time (duration) during the unit time
T1. That is, in both the normal operation mode M100 and power failure operation
mode M200, the compressor may be turned on and off for prescribed intervals.
However, in the power failure operation mode M200, the compressor 410 may operate
for a duration that is less than the preset operation time. That is, the operation time of
the compressor 410 in the power failure operation mode M200 may decrease to be less
than that of the compressor 410 in the power failure operation mode M200 for the
same unit time T. Thus, the total power consumption in the power failure operation
mode M200 may be reduced relative to that in the normal operation mode M100.

The operation time reduced in the power failure operation mode M200 when
compared to that in the normal operation mode M 100 may be variously set according
to capacity of a battery 40 and also be variable during operation based on various other
conditions such as sensed ambient or compartment temperatures, sensed load on the re-
frigerator/freezer compartments, or the like.

Figure 7 is a graph illustrating a power failure operation mode of a refrigerator
according to a second embodiment.

In Figure 7, an operation time of a compressor according to time elapsing of the re-
frigerator is illustrated by being divided into a normal operation mode and a power
failure operation mode.

As illustrated in Figure 7, in the normal operation mode M 100, the compressor 410
may operate by a preset operation time for a unit time T2 to cool an inner space of the
refrigerator. Here, the compressor 410 may operate for the same time at the same time
interval. That is, the operation times of the compressor 410 that operates at a prede-
termined time interval may be the same.

However, in the power failure operation mode M200, the compressor 410 may be re-
peatedly turned on/off for the unit time T2. As the time elapses, the operation time of
the compressor 410 may be reduced. In detail, in the power failure operation mode
M200, since the compressor 410 operates for the unit time T2, a 2nd operation time t2
may be reduced when compared to a 1st operation time t1. Also, a 3rd operation time
t3 may be further reduced when compared to the 2nd operation time t2, and a 4th
operation time t4 may be less than the 3rd operation time (3. That is, since the
operation time of the compressor 410 is reduced, a dormant period in which the
compressor 410 is turned again on after turned off may gradually increase.

As described above, since a power of a battery 40 is consumed while the operation
time of the compressor 410 gradually decreases, the operation time of the compressor
410 may decrease to reduce the total power consumption.

Here, a 1st operation time of the compressor 410 may be the same as that in the

normal operation mode M100. Also, as necessary, in the power failure operation mode
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M200, the 1st operation time of the compressor 410 may be decreased. Also, in the
power failure operation mode M200, the operation time of the compressor 410 may
linearly decrease. Also, when a preset time elapses, the operation time of the
compressor 410 may be decreased further and be maintained.

Figure 8 is a graph illustrating a power failure operation mode of a refrigerator
according to an embodiment. An operation time of a compressor and a blower fan
according to time elapsing of the refrigerator is illustrated by being divided into a
normal operation mode and a power failure operation mode.

In the normal operation mode M 100, as necessary, when the compressor 410
operates, the compressor blower fan 420 and the evaporator blower fan 250 may
operate together with each other. Here, the compressor 410, the compressor blower fan
420, and the evaporator blower fan 250 may operate together with each other for at
least predetermined time. In the normal operation mode M100, since the compressor
blower fan 420, and the evaporator blower fan 250 operate at the same time, a large
amount of power per unit time T3 may be consumed. In particular, a maximum value
of the consumed power may be related to performance of a battery 40 and be adjusted
in the power failure operation mode M200.

In the power failure operation mode M200, while the compressor operates, op-
erations of the compressor blower fan 420 and the evaporator blower fan 250 may be
stopped. Also, while the compressor blower fan 420 and the evaporator blower fan 250
operate, the operation of the compressor 410 may be stopped. That is, the compressor
blower fan 420 and the evaporator blower fan 250 may operate only when the
compressor 410 does not operate to allow cool air to be circulated into the refrigerator.

Thus, in the power failure operation mode M200, since the compressor and the
compressor and evaporator blower fans 420 and 250 do not operate at the same time,
but alternately operate, an amount of consumed power may be distributed, and thus an
amount of consumed power that is used for a unit time may decrease when compared
to that in the normal operation mode M100. Particularly, a maximum or peak value of
the used power may be further lowered.

As necessary, one of the compressor blower fan 420 and the evaporator blower fan
250 may operate together with the compressor 410 when the compressor 410 operates.

Figure 9 is a graph illustrating a power failure operation mode of a refrigerator
according to an embodiment. An operation time of a compressor and a blower fan
according to time elapsing of the refrigerator is illustrated by being divided into a
normal operation mode and a power failure operation mode.

In the normal operation mode M 100, a compressor 410, a compressor blower fan
420, and an evaporator blower fan 250 may operate at the same time. Also, as a time

elapses, the compressor 410, the compressor blower fan 420, and the evaporator
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blower fan 250 may continuously operate. Here, the compressor 410, the compressor
blower fan 420, and the evaporator blower fan 250 may operate according to an inner
temperature of the refrigerator, which is detected by a temperature sensor 201. When
an operation for cooling the inside of the refrigerator is performed, the compressor
410, the compressor blower fan 420, and the evaporator blower fan 250 may operate at
the same time.

In the power failure operation mode M200, the compressor 410 may operate until a
preset time T4. After the preset time T4 elapses, the operation of the compressor 410
may be stopped, and only the evaporator blower fan 250 may operate to maintain the
inner temperature of the refrigerator.

Here, the compressor blower fan 420 and the compressor 410 may be linked with
each other to operate at the same time. Also, while the compressor 410 operates, the
compressor blower fan 420 may operate to release heat of the compressor 410. Also, if
the operation of the compressor 410 is stopped, and thus, it is unnecessary to release
the heat of the compressor 410, the operation of the compressor blower fan 420 may be
stopped.

Also, in the power failure operation mode M200, the compressor 410 may be turned
on/off according to the inner temperature of the refrigerator before the preset time T4
elapses to maintain the inner temperature of the refrigerator. Then, after the preset time
T4 elapses, the compressor 410 may not operate any more regardless of the inner tem-
perature of the refrigerator, and only the evaporator blower fan 250 may operate.

Here, the preset time T4 may be determined according to residual capacity of a
battery 40. The compressor 410, the compressor blower fan 420, and the evaporator
blower fan 250 may operate at an initial time at which the residual capacity of the
battery 40 is relatively large so that sufficient cooling performance is exerted.

Thus, since only the evaporator blower fan 250 operates to significantly reduce
power consumption at the latter half time at which the residual capacity of the battery
40 is relatively low, minimum cooling performance may be maintained for a longer
period of time by using only the power of the battery 40.

Figure 10 is a graph illustrating a power failure operation mode of a refrigerator
according to an embodiment. Here, an operation time of a blower fan according to time
elapsing of the refrigerator is illustrated by being divided into a normal operation mode
and a power failure operation mode.

In the normal operation mode M 100, the evaporator blower fan 250 may con-
tinuously constantly operate as a time elapses. Here, the evaporator blower fan 250
may operate according to an inner temperature of the refrigerator, which is detected by
a temperature sensor 201. That is, when an operation for cooling the inside of the re-

frigerator is performed, the evaporator blower fan 250 may continuously operate re-
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gardless of the time elapsing until the inner temperature of the refrigerator reaches a
preset temperature. When the inner temperature of the refrigerator reaches the preset
temperature, the evaporator blower fan 250 may be turned off.

In the power failure operation mode M200, the evaporator blower fan 250 may
operate. Here, the operation and stopping of the evaporator blower fan 250 may be
repeated for a predetermined time. Also, the operation of the evaporator blower fan
250 may be determined according to the inner temperature of the refrigerator, which is
detected by a temperature sensor 201. Here, the evaporator blower fan 250 may be re-
peatedly turned on/off at a predetermined time interval until the inner temperature of
the refrigerator reaches the preset temperature.

Thus, in the power failure operation mode M200, the total operation time of the
evaporator blower fan 250 may decrease to reduce the power consumption. Also, the
inner temperature of the refrigerator may be maintained to the minimized cooling tem-
perature when using power from the battery 40.

Figure 11 is a graph illustrating a power failure operation mode of a refrigerator
according to an embodiment. In Figure 11, an operation time of a compressor
according to time elapsing of the refrigerator is illustrated by being divided into a
normal operation mode and a power failure operation mode.

In the normal operation mode M 100, the compressor 410 may continuously operates
to cool the inside of the refrigerator. Here, the compressor 410 may operate according
to an inner temperature of the refrigerator, which is detected by a temperature sensor
202. When the inner temperature of the refrigerator is above a preset temperature, the
compressor 410 may be turned on, and when the inner temperature of the refrigerator
satisfies the preset temperature, the compressor 410 may be turned off. Thus, the
operation of the compressor 410 may be continuously maintained under the operation
conditions of the compressor 410.

In the power failure operation mode M200, the compressor 410 may be turned on at
an initial time according to the inner temperature of the refrigerator, like the normal
operation mode M100. Then, the turn-on of the compressor 410 may be maintained
until the inner temperature of the refrigerator is satisfied.

Also, in the power failure operation mode M200, when a preset time TS5 elapses, the
compressor 410 may be repeatedly turned on/off at a predetermined time interval re-
gardless of the inner temperature of the refrigerator, which is detected by a temperature
sensor 201.

That is, after a preset time at which residual capacity of a battery 40 reaches a preset
value, the operation of the compressor 410 may be repeatedly performed or stopped for
a predetermined time to maintain the cooling state for the predetermined time by using

the residual capacity of the battery 40.
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Figure 12 is a graph illustrating a power failure operation mode of a refrigerator
according to an embodiment. Figure 12 illustrates variations in preset temperature and
power consumption according to time elapsing of the refrigerator.

A preset inner temperature D1 of the refrigerator 1 may be maintained in a normal
operation mode M100. For this, a driving unit 70 may operate. Thus, in the normal
operation mode M100, it is seen that the power consumption gradually increases as a
time elapses.

When power supplied into the refrigerator 1 is switched to power from a battery 40,
the normal operation mode M 100 may be converted into a power failure operation
mode M200. Here, the preset temperature D2 may be greater than that D1 in the
normal operation mode M100. Thus, since the driving unit 70 operates on the basis of
the preset temperature D2 that is a relatively high, a gradient of the power consumption
in the power failure operation mode M200 may be lower than that of the power con-
sumption in the normal operation mode M100.

That is, in the power failure operation mode M200, the operation number or time of
the driving unit 70 may be reduced. Thus, the power consumption may be significantly
reduced to maintain the minimum cooling performance for a sufficient time by using
the power of the battery 40.

Figure 13 is a graph illustrating a power failure operation mode of a refrigerator
according to an embodiment, and illustrates an operation of a defrosting heater
according to time elapsing of the refrigerator. In a normal operation mode M 100, when
a defrosting operation signal is inputted, the defrosting heater 260 may operate to
perform a defrosting operation. When the defrosting operation is performed, the de-
frosting heater 260 and an evaporator blower fan 250 may operate, and an operation of
a compressor 410 may be stopped.

In the normal operation mode M100, since a power of an external power source is
continuously supplied, a power for performing the defrosting operation such as the
operation of the defrosting heater 260 may be sufficiently supplied. Thus, the de-
frosting operation may be limitlessly performed.

In a power failure operation mode M200, even though the defrosting signal is
inputted, the defrosting heater 260 may not operate. Also, other parts such as an
evaporator blower fan 250 and a damper 130, which operate during the defrosting
operation, may not operate to omit the defrosting operation itself.

As described above, the omission of the defrosting operation may be forcibly
performed because of the limitation in supply of battery power that is supplied from a
battery 40. That is, the defrosting operation may be omitted so as to restrict the
operation of the defrosting heater 260 that consumes a relatively large amount of

power and prevent a lower within the refrigerator from increasing due to the defrosting
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operation. Thus, in the power failure operation mode, the power consumption may be
minimized to continuously perform cooling of the inside of the refrigerator by using
the power of the battery 40.

The refrigerator according to the embodiments may have various structures in
addition to the above-described structures. For example, a cool storage unit (or thermal
storage unit) and a blower fan for blowing cool air generated in the cool storage unit
may be disposed on a side of a freezing compartment. When power failure occurs, the
refrigerator may operate in a power failure operation mode.

The refrigerator according to another embodiment may further include the cool
storage unit and the blower fan. Thus, since the refrigerator is the same as that
according to the foregoing embodiments except for the cool stage unit and the blower
fan, the same part will be designated by the same reference numeral and detailed de-
scriptions thereof will be omitted.

Figure 14 is a side cross-sectional view of a refrigerator according to another em-
bodiment. Figure 15 is a front view of the inside of the refrigerator. A refrigerator 1
according to another embodiment may include a main body 10 that is partitioned into a
refrigerating compartment 300 and a freezing compartment 200 by a barrier 100 and a
refrigerating compartment door 310 and freezing compartment door 210, which re-
spectively open or close the refrigerating compartment 300 and freezing compartment
200.

Also, a heat exchange compartment 230 may be defined in a rear side of the freezing
compartment 200 by a grill pan 220 disposed in a rear wall of the freezing com-
partment 200. Also, an evaporator 240 and a blower fan 241 may be disposed inside
the heat exchange compartment 230. One blower fan 241 may forcibly blow cool air
that is generated in an evaporator and a cool storage pack 280.

The cool storage pack 280 may be disposed in the heat exchange compartment 230.
The cool storage pack 280 may store heat due to an inner temperature of the re-
frigerator while the evaporator 240 operates and then discharge the stored cool air in a
state where it is impossible to cool the inside of the refrigerator by using the evaporator
240 due to power failure to cool the inside of the refrigerator.

The cool storage pack 280 may include a liquid material that is changeable in phase
at the inner temperature of the refrigerator or a solid material that corresponds to the
liquid material. For example, an eutectic salt that is an eutectic mixture or a metal
having high thermal conductivity and specific heat may be used as the cool storage
pack 280 so that the cool storage pack 280 has a low melting point.

The cool storage pack 280 may be disposed at a position at which the cool storage
pack 280 is easily cooled, and the stored cool air is easily discharged. Thus, the cool

storage pack 280 may be disposed in an inner wall of the freezing compartment. Also,
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to more effectively cool the cool storage pack 280, the cool storage pack 280 may be
disposed inside the heat exchange compartment 230. Alternatively, the cool storage
pack 280 may contact the evaporator 240.

As illustrated in Figure 14, the cool storage pack 280 may be disposed to contact a
front surface of the evaporator 240. Also, the cool storage pack 280 may be disposed
on a passage defined between the evaporator 240 and the grill fan 220.

Thus, the cool storage pack 280 may be disposed at an outlet-side of a freezing com-
partment return duct 110 so that the cool air collected into the freezing compartment
200 is cooled while passing again through the cool storage pack 280, and then is
discharged again into the freezing compartment 200.

The cool storage pack 280 may be disposed between the evaporator 240 and a grill
pan 220. A blower fan 241 may be disposed above the cool storage pack 280 to blow
cooled air into the freezing compartment 200 when the blower fan 241 operates.

A defrosting heater 260 may be disposed on a side of the evaporator 240. A de-
frosting pan 270 for collecting defrosting water and a defrosting tube 271 may be
disposed under the evaporator 240 to drain the defrosting water into a drain pan 440
disposed inside a machine room 400.

A plurality of shelves 320 and drawers 330 and a cool air supply duct 340 may be
disposed inside the refrigerating compartment 300. A freezing compartment return
duct 110 and the refrigerating return duct 120 may be disposed inside the barrier 100.
Also, a damper 130 may be disposed in at least one of the freezing compartment return
duct 110, the refrigerating compartment return duct 120, and the cool air supply duct
340. Also, a compressor 410, a condenser, a compressor blower fan 420, and a drain
pan 440 may be disposed in the machine room 400.

A frost attachment inducing plate 111 may be disposed inside the freezing com-
partment return duct 110 that defines a passage through which the air within the
freezing compartment returns to the heat exchange compartment 230. The frost at-
tachment inducing plate 111 may induce attachment of moisture generated in the re-
frigerator thereon. Also, the frost attachment inducing plate 111 may be disposed on an
air flow passage of the freezing compartment 200 so that the moisture may be more
easily attached.

The frost attachment inducing plate 111 may be formed of a metal material having
high thermal conductivity such as aluminum. The frost attachment inducing plate 111
may be disposed to contact the evaporator 240 and thus be cooled together with the
evaporator 240 when the evaporator 240 is cooled.

Also, the frost attachment inducing plate 111 may be inclined. Here, an inclined end
of the frost attachment inducing plate 111 may be disposed in the defrosting water pan

270. Thus, the frost attached to the frost attachment inducing plate 111 may be melted
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during the defrosting operation and then be collected into the defrosting pan 270. Then,
the defrosting water may be discharged into the machine room 400 through the de-
frosting water tube 271.

The drain pan 440 may be provided in plurality. Hereinafter, the drain pan 440 will
be described in more detail. Figure 16 is a perspective view of the inside of the
machinery room of the refrigerator. Figure 17 is a schematic view illustrating a flow of
the defrosting water in the refrigerator. The drain pan 440 disposed in the machine
room 400 may include a first evaporation dish 450 and a second evaporation dish 460.
The first evaporation dish 450 may be seated on a top surface of the compressor 410 so
that the water collected into the defrosting water fan 270 is supplied through the de-
frosting water tube 271.

For this, a seat part 451 protruding upward from a central portion of the first
evaporation dish 450 is disposed on the first evaporation dish 450 so that the top
surface of the compressor 410 is seated. Also, for this, the seat part 451 may have a
shape corresponding to that of the top surface of the compressor 410 so that an entire
top surface of the compressor 410 is accommodated into the seat part 451.

Thus, the top surface of the compressor 410 may stably surface-contact a bottom
surface of the first evaporation dish 450. Also, the water collected into the second
evaporation dish 460 may be heated and evaporated by the heat generated through the
operation of the compressor 410.

Also, a border 452 may be disposed around the first evaporation dish 450. The border
452 may define a space, in which the water is collected, inside of the first evaporation
dish 450 and have a predetermined height. Thus, the water collected into the defrosting
water pan 270 may be stably received into the first evaporation dish 450.

The second evaporation dish 460 may be disposed on the bottom of the machine
room 400 or under the first evaporation dish 450. The second evaporation dish 460
may connected to a second connection tube 461 communicating with the bottom of the
refrigerator to receive the water collected onto the bottom of the refrigerator. Thus, the
water generated in the refrigerator and then collected onto the bottom of the re-
frigerator may be collected into the second evaporation dish 460 through the second
connection tube 461.

The second evaporation dish 460 may be disposed under the first evaporation dish
450 and have a size greater than that of the second evaporation dish 460. Also, the first
evaporation dish 450 and the second evaporation dish 460 may be connected to each
other through the first connection tube 453. Thus, if a predetermined amount or more
of water is collected into the first evaporation dish 450, the water within the first
evaporation dish 450 may flow into the second evaporation dish 460 through the first

connection tube 453.
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In detail, an upper end of the first connection tube 453 may communicate with a
bottom of the first evaporation dish 450 and be disposed in an inner space of a partition
wall 454 that partitions the first evaporation dish 450. Also, the partition wall 454 may
partition the first evaporation dish 450 and have a height slightly less than that of the
border 452. Also, a lower end of the first connection tube 453 may be opened upward
from the second evaporation dish 460. Thus, a portion of the water collected into the
first evaporation dish 450 may flow into the second evaporation dish 460.

Thus, if an amount of water collected into the first evaporation dish 450 is greater
than a preset amount of water, a portion of the collected water may flow over the
partition wall 454. The water overflowing the partition wall 454 may flow into the
second evaporation dish 460 through the first connection tube 453.

Thus, even though a large amount of water is generated while the defrosting
operation is performed, the water may not irregularly overflow the first evaporation
dish 450. Thus, the first evaporation dish 450 may be maintained at a predetermined
water level.

Figure 18 is a perspective view illustrating a state in which a drawer disposed in a
lower portion of the refrigerator is opened. A case 500 on which at least one of a
battery 40, a power detection unit 50, and a power converter 60 is mounted may be
disposed at a lower portion of the main body 10 of the refrigerator. Thus, the battery
40, the power detection unit 50, the power converter 60 may be disposed inside the
case 500 and then connected to the main body 10. The refrigerator may operate in a
normal operation mode M 100 in which the refrigerator is connected to a commercial
power supply unit 30 disposed outside the main body 10 of the refrigerator to receive a
power from an external power source 20 and a power failure operation mode M200 in
which a power of the battery 40 is supplied from the battery 40.

Also, a drawer 510 that is inserted into or withdrawn from a case 500 and has an ac-
commodation space therein may be further provided in the case 500. The battery 40
may be mounted inside the drawer 510. Thus, the battery 40 may be replaced or
charged by detaching the battery 40 or the drawer 510.

The refrigerator including the above-described constitutions may operate according
to the foregoing embodiments. However, the current embodiment is different from the
foregoing embodiments except for a power failure operation mode in which the re-
frigerator operates by using a power of a battery when power failure occurs.
Hereinafter, the power failure operation method will be described.

Figure 19 is a graph illustrating a power failure operation mode of a refrigerator, and
illustrates operations of a compressor and a blower fan according to time elapsing of
the refrigerator. In the power failure operation mode M200, the compressor 410 may

be continuously turned on/off at a preset time interval. Here, the operation of the
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compressor 410 may be repeatedly turned on/off at only a preset time interval T6 re-
gardless of an inner temperature of the refrigerator. Also, the compressor 410 may
operate only for a time that is less than that of the compressor 410 in the normal
operation mode M100.

The compressor 410 operating in the power failure operation mode M200 may
remove moisture generated in the refrigerator. Here, a period in which it is predicted to
generate moisture may be set to a preset time. When the preset time is set, the
compressor 410 may operate at the preset time.

Thus, the compressor 410 may operate at the preset time interval T6 to funda-
mentally prevent moisture from occurring due to increase in inner temperature of the
refrigerator. Since the moisture is removed, it may prevent frost from occurring in the
refrigerator, and also attachment or generation of the frost may be induced using the
frost attachment inducing plate 111.

The inner temperature of the refrigerator may be adjusted by the blower fan 241. The
blower fan 241 may operate to forcibly supply air cooled by the cool storage pack 260
into the refrigerator, thereby cooling the inside of the refrigerator. Here, the blower fan
241 may operate according to the inner temperature of the refrigerator, which is
measured by the temperature sensor 201. Thus, the blower fan 241 may independently
operate with respect to the operation of the compressor 410. That is, when the inner
temperature of the refrigerator is above the preset temperature, the blower fan 241 may
blow the air cooled by the cool storage pack 280 into the refrigerator to lower the inner
temperature of the refrigerator. Then, when the inner temperature of the refrigerator
reaches the preset temperature, the operation of the blower fan 241 may be stopped. Of
course, the preset inner temperature of the refrigerator may be greater than the inner
temperature of the refrigerator in the normal operation mode.

Figure 20 is a graph illustrating a power failure operation mode of the refrigerator
according to an tenth embodiment. An operation time of a blower fan according to
time elapsing of the refrigerator is illustrated as being divided into a normal operation
mode and a power failure operation mode. The inside of the refrigerator 1 may be
maintained to a preset temperature D3 in the normal operation mode. For this, a
compressor 410, a compressor blower fan 420, and an evaporator blower fan 250 may
operate.

When a power supplied into the refrigerator 1 is converted into a power of a battery
40, the normal operation mode M 100 may be converted into a power failure operation
mode M200. Here, the preset temperature D4 may be greater than that D3 in the
normal operation mode M100.

Thus, the compressor 410, the compressor blower fan 420, and the evaporator blower

fan 250 may operate on a preset temperature Dn that is set to a higher temperature.
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That is, in the power failure operation mode M200, the operation number or time of the
compressor 410, the compressor blower fan 420, and the evaporator blower fan 250
may be reduced. Thus, the power consumption may be significantly reduced to
maintain the minimum cooling performance for extended periods of time when using
the power of the battery 40.

Also, in the power failure operation mode M200, the preset temperatures D1-n for
operating the compressor 410, the compressor blower fan 420, and the evaporator
blower fan 250 may increase in stages according to the time elapsing. That is, the
preset temperature D4 after the preset time elapses may be greater than the present
temperature D3 just when the power failure operation mode M200 is performed. The
preset temperature D may increase in stages according to the preset time.

Thus, in the power failure operation mode M200, the rotation number and operation
time of the compressor 410, the compressor blower fan 420, and the evaporator blower
fan 250 may decrease in stages. Also, as the power failure operation mode M200 is
continuously performed, battery consumption per unit time may decrease in stages to
reduce a rate of increase of the power consumption in stages.

Figure 21 is a flowchart illustrating a power failure operation mode of a refrigerator
according to an eleventh embodiment. When the refrigerator 1 is connected to an
external power source 20, power may be supplied into a main body 10 through a
commercial power supply unit 30, and a driving unit 70 disposed in the main body 10
may normally operate, in step S2101. Here, the battery 40 may receive the power
through the commercial power supply unit 30 and then be charged. Thereafter, the
battery 40 may be continuously charged to be always maintained in the fully charged
state.

Also, the power supplied from the commercial power supply unit 30 may be
analyzed in a power detection unit 50. The power detection unit 50 may analyze proper
characteristics of the input power such as a voltage, current, a frequency, and
frequency components of the input power, in step S2102. Then, the power detection
unit 50 may determine whether the voltage inputted through the analysis process cor-
responds to the voltage of the external power source 20 or the battery 40, in step
S2103.

For example, the power detection unit 50 may operate in the normal operation mode
MI100 if the input current value is within a preset error range when compared to a
preset input value, an input value just before the current is inputted, or an input value
before a unit time.

In the normal operation mode M100, the driving unit 70 may operate according to a
load, and the input power through the external power source 20 may be maintained. In

detail, the normal operation mode M 100 may correspond to a normal operation of the
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refrigerator. Thus, in the normal operation mode M 100, the compressor 410 and the
evaporator blower fan 250 may operate according to an inner temperature of the re-
frigerator, which is detected by a temperature sensor 201, and the inner temperature of
the refrigerator may be maintained to a preset temperature. Also, a defrosting operation
may be performed according to the preset time or condition.

If the current value of the input power gets out of the preset error range when
compared to the preset input value, the input value just before the current is inputted,
or the input value before the unit time, the power detection unit 50 may determine that
the power failure occurs.

If the power detection unit 50 determines that the power failure occurs, the power of
the battery 40 may be supplied by the power converter 60. Also, the power of the
battery 40 may be supplied into the refrigerator body 10, and simultaneously, the
driving unit 70 of the refrigerator body 10 may operate in a low-power operation state.
Here, this state may be called a power failure operation mode M200.

Since the power of the battery 40 is inputted, but the power of the external power
source 20 is not inputted in the power failure operation mode M200, the operation of
the driving unit 70 may be controlled so that a relative small amount of power is
consumed. Thus, foods may be stored in the refrigerator by using only the battery 40.

If the prior state corresponds to the normal operation mode M 100, but does not
correspond to the power failure operation mode M200, the power failure operation
mode M200 may be performed immediately, in step S2108. When the change in the
characteristics of the input power is detected in the power detection unit 50, in step
52103, while the power failure operation mode M200 is already performed, the power
failure operation mode M200 may return to the normal operation mode M 100, in step
S2110.

That is, when the power failure conditions are solved while the power failure
operation mode M200 is performed, the power may be supplied from the external
power source 20 into the commercial power supply unit 30, and also, the power may
be supplied into the refrigerator body 10 through the commercial power supply unit 30.

Here, the characteristics of the input power may be analyzed in the power detection
unit 50 to confirm that the power is inputted from the external power source 20, but is
not inputted from the battery 40. When the power of the external power is supplied, the
supply of the power of the battery 40 may be blocked in the power converter 60, and
the charging state of the battery 40 may be maintained.

In the power failure operation mode M200, the operation time in the power failure
operation mode M200 may be integrated by a timer 81, in step 2105. Here, the
operation time may be integrated until the power input of the external power source 20

is detected. Also, when the power input of the external power source 20 is detected
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while the power failure operation mode M200 is continuously performed, the in-
tegrated time in the power failure operation mode M200 may be compared to the preset
time, in step S2106.

Also, when the integrated time in the power failure operation mode M200 is less than
the preset time, the power failure operation mode M200 may be ended to return to the
normal operation mode M100. On the other hand, when the integrated time in the
power failure operation mode M200 is greater than the preset time, the power failure
operation mode M200 may be ended, and the defrosting operation may be performed,
in step S2107.

In the power failure operation mode M200, a large amount of frost may be generated
on the evaporator 240 or a frost attachment inducing plate 111 due to the features of
the embodiment, in which the inside of the refrigerator is cooled by using the cool
storage pack 280, and the attachment of the frost onto the evaporator 240 or the frost
attachment inducing plate 111 is induced. Thus, if the power failure operation mode
M200 is performed for a time that is grater than the preset time, it may be difficult to
realize the normal cooling and the air flow performance due to growth of the frost.
Thus, when the power failure operation mode M200 is continuously performed for a
predetermined time, the defrosting operation may be performed before the power
failure operation mode M200 returns to the normal operation mode M100 to
completely remove the attached frost by the evaporator 240 or the frost attachment
inducing plate 111. Also, after the defrosting operation is finished, the power failure
operation mode M200 may return to the normal operation mode M 100, in step S2110.

As broadly described and embodied herein, provided is a refrigerator which re-
frigerator may operate through the battery power supplied from the battery connected
to the main body even though a power failure occurs during use of the refrigerator,.

Particularly, whether the power is inputted from the external power source or the
battery may be determined to operate in the power failure operation mode in which a
relatively low power is consumed if the power is inputted from the battery. Therefore,
the cooling performance of the refrigerator may be stably maintained by using the
battery having relatively small and limited capacity.

The refrigerator may detect power failure to stably supply a power for operating the
refrigerator through a battery and, when the power failure occurs, control a driving unit
to change in a power failure operation mode in which power consumption is low,
thereby continuously maintaining cooling performance of the refrigerator even though
the power failure occurs.

In one embodiment, a refrigerator may include: a commercial power supply unit; a
battery connected to the commercial power supply unit; a power detection unit

detecting blocking of a commercial power supplied from the commercial power supply
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unit; a power converter supplying a battery power through the battery when the
commercial power is blocked by the power detection unit; and a controller detecting
power failure when the commercial power is blocked to supply the battery power by
the power converter and change a normal operation mode into a power failure
operation mode, thereby controlling a driving unit of the refrigerator.

The driving unit may include one of a compressor, an evaporator blower fan, a
compressor blower fan, and a cool air adjustment damper. The power converter may be
manually manipulated.

The power detection unit and the power converter may be mounted together with
each other on the refrigerator. The power detection unit may detect at least one of
current, a voltage, a frequency, a frequency component to compare the detected results
to preset information. Moreover, the refrigerator may further include a display unit
displaying the power failure state to a user when the supplied power is converted into
the battery power.

The compressor may include a BLDC compressor that operates at a power that is less
than that used during the operation. In the power failure operation mode, the driving
unit may be controlled so that the driving unit operates at an input power that is less
than that in the normal operation mode. In the power failure operation mode, the
compressor may be controlled so that an operation time per a unit time of the
compressor decreases when compared to that in the normal operation mode. In the
power failure operation mode, the operation time per the unit time may be controlled
so that the operation time decreases according to a power failure time elapses.

In the power failure operation mode, a defrosting operation may be controlled so that
the defrosting operation is not performed even though a preset defrosting time arrives.
In the power failure operation mode, when the compressor operates, the evaporator
blower fan and the compressor blower fan may be controlled so that operations of the
evaporator blower fan and the compressor blower fan are stopped. In the power failure
operation mode, when a preset time elapses, the operation of the compressor may be
stopped, and only the evaporator blower fan may operate. In the power failure
operation mode, the evaporator blower fan may be controlled so that the evaporator
blower fan is turned on/off at a preset time interval.

In the power failure operation mode, the operation of the compressor may be
controlled by comparing a detected temperature to a preset temperature of a storage
compartment for a preset time, and when the preset time elapses, the compressor may
be controlled so that the compressor is turned on/off at a predetermined time interval.

In the power failure operation mode, the compressor may be controlled by setting a
control temperature, so that the control temperature is greater than that set in the

normal operation mode, to compare a detected inner temperature of the refrigerator to
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the control temperature. Moreover, when the supply of the commercial power is
detected by the power detection unit, the power failure operation mode may be
released to return to the normal operation mode.

When the power failure operation mode is converted to return to the normal
operation mode, the driving unit may be controlled so that a control temperature in the
power failure operation mode is lower than that in the normal operation mode for a
preset time when a continuous time in the power failure operation mode is greater than
the preset time, and after the preset time elapses, the control temperature may be reset
to the control temperature in the normal operation mode.

In another embodiment, a refrigerator may include: a commercial power supply unit;
a battery connected to the commercial power supply unit; a power detection unit
detecting blocking of a commercial power supplied from the commercial power supply
unit; a power converter supplying a battery power through the battery when the
commercial power is blocked by the power detection unit; a cool storage unit disposed
on a side of a freezing compartment; and a controller detecting power failure when the
commercial power is blocked to supply the battery power by the power converter and
change a normal operation mode into a power failure operation mode, thereby con-
trolling a driving unit of the refrigerator.

In the power failure operation mode, the compressor may be turned on/off at a preset
time interval, and a blower fan blowing cool air into the cool storage unit may be
controlled on the basis of a detected inner temperature of the refrigerator. In the power
failure operation mode, the blower fan may be turned on/off by setting control tem-
perature, so that the control temperature is greater than that set in the normal operation
mode, to compare a detected inner temperature of the refrigerator to the control tem-
perature.

In the power failure operation mode, the control temperature may increase in stages
according to time elapsing. When the supply of the commercial power is detected by
the power detection unit, the power failure operation mode may be released and
converted into the normal operation mode.

When the power failure operation mode is converted to return to the normal
operation mode, the driving unit may be controlled so that a control temperature in the
power failure operation mode is lower than that in the normal operation mode for a
preset time when a continuous time in the power failure operation mode is above the
preset time, and after the preset time elapses, the control temperature may be reset to
the control temperature in the normal operation mode. When a continuous time in the
power failure operation mode is above the preset time, a defrosting operation may be
performed within the present time after being converted into the power failure

operation mode.
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A case supporting the refrigerator may be separately disposed at a lower portion of
the refrigerator, and the battery, the power detection unit, and the power converter may
be disposed within the case. An accessible drawer may be further disposed within the
case, and the battery may be mounted in the drawer.

When the blocking of the commercial power is detected by the power detection unit,
a residual level of the battery depending on time elapsing in the power failure
operation mode may be displayed. In the power failure operation mode, the driving
unit may be controlled to operate at a low rate.

When the power failure operation mode is converted to return to the normal
operation mode, a BLDC compressor may operate at a high rate within the preset time,
and when the preset time elapses, the high-rate operation of the compressor may be
converted into the low-rate operation.

In further another embodiment, a refrigerator may include: a commercial power
supply unit; a battery connected to the commercial power supply unit; a power
converter supplying a battery power through the battery when the commercial power
supplied from the commercial power supply unit is blocked; a cool storage unit
disposed in a side of the refrigerator; a first evaporation dish mounted above a
compressor disposed in a machine room to collect defrosting water drained from the
refrigerator; a second evaporation dish disposed on a bottom of the machine room; and
a first connection tube connecting the first evaporation dish to the second evaporation
dish to allow the defrosting water to flow from the first evaporation dish to the second
evaporation dish.

The first evaporation dish may be seated on a top surface of the compressor, and a
border extending upward along a circumference of the first evaporation dish may be
disposed to define a water collection space.

A partition wall may be disposed at a portion of the first evaporation dish, on which
the first connection tube is disposed, to separate the first connection tube from the
water collection space, and when a level of the defrosting water collected into the first
evaporation dish is above a predetermined level, the defrosting water may be drained
into the second evaporation dish.

A second connection tube connected to the bottom of the refrigerator may be
connected to the second evaporation dish to drain the defrosting water.

In still another embodiment, a refrigerator may include: a commercial power supply
unit; a battery connected to the commercial power supply unit; a power converter
supplying a battery power through the battery when the commercial power supplied
from the commercial power supply unit is blocked; an evaporator disposed at a rear
side of a storage space of the refrigerator to generate cool air; a grill pan partitioning

the evaporator from the storage space; a blower fan disposed above the evaporator to
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blow the cool air; a cool storage pack disposed between a front surface of the
evaporator and the grill pan; and a controller detects power failure when the
commercial power is blocked to supply the battery power by the power converter and
change a normal operation mode into a power failure operation mode, thereby con-
trolling an operation of the blower and supplying the cool air of the cool storage pack
into the storage space.

In the power failure operation mode, the blower fan may be repeatedly turned on/off
at a preset time interval. In the normal operation mode, the blower fan may be
controlled on the basis of a detected inner temperature of the storage space.

The cool storage pack may be disposed to contact a front surface of the evaporator.
The cool storage pack may be fixed to a side of the grill pan, and a cooling pin of the
evaporator contacts the cool storage pack, and a passage through air within the storage
space passes through a space defined by the cooling pin and the cool storage pack
when the power failure operation mode is performed may be further provided.

The refrigerator may further include: a discharge hole defined in the grill pan to face
the blower fan; a cool air return duct allowing the storage space to communicate with
the space in which the evaporator is disposed; a frost attachment inducing plate
disposed on the cool air return duct to induce attachment of frost.

The frost attachment inducing plate may be formed of a metal material and contact a
side of the evaporator to conduct heat. The frost attachment inducing plate may be
connected to a defrosting water receiver disposed under the evaporator to collect
defrost water attached to the frost attachment inducing plate into the defrosting water
receiver.

9 <o

Any reference in this specification to “one embodiment,” “an embodiment,”
“example embodiment,” etc., means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment of
the invention. The appearances of such phrases in various places in the specification
are not necessarily all referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it is within the purview of one skilled in the art to effect such feature,
structure, or characteristic in connection with other ones of the embodiments.
Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,

the drawings and the appended claims. In addition to variations and modifications in
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the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
Industrial Applicability

According to the embodiments, The refrigerator may detect power failure to stably
supply a power for operating the refrigerator through a battery and the cooling per-
formance of the refrigerator may be stably maintained by using the battery having

relatively small and limited capacity.
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Claims

A refrigerator comprising:

a power supply unit configured to power the refrigerator using
commercial power;

a battery coupled to the power supply unit and configured to supply
auxiliary power to the refrigerator;

a power detection unit coupled to the power supply unit and the battery
and configured to detect whether power is being supplied from the
power supply unit;

a driving unit to provide cold air; and

a controller configured to control an operational mode of the driving
unit based on the detection at the power detection unit,

wherein, when the power supply unit is supplying power, the driving
unit is controlled to operate in a normal operation mode, and when the
power supply unit is not supplying power, the driving unit is controlled
to operate in a power failure operation mode and controlling the power
to be supplied from the battery.

The refrigerator according to claim 1, wherein the driving unit includes
a compressor, an evaporator blower fan, a compressor blower fan, and
a cool air adjustment damper.

The refrigerator according to claim 2, wherein the compressor includes
a BLDC compressor that operates in the power failure operation mode
at a power that is less than a power during the normal operation mode.
The refrigerator according to claim 1, further comprising a power
converter coupled to the battery and the power detection unit to provide
power from the battery to the power detection unit, wherein the power
converter is manually manipulated.

The refrigerator according to claim 1, wherein the power detection unit
and the power converter are mounted together in the refrigerator.

The refrigerator according to claim 1, wherein the power detection unit
detects at least one of current, a voltage, a frequency, or a frequency
component to compare the detected results to preset information.

The refrigerator according to claim 1, further comprising a display unit
that displays a power failure state when the supplied power is switched
from the power supply unit to the battery.

The refrigerator according to claim 1, wherein, in the power failure

operation mode, the driving unit is controlled so that the driving unit
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operates at an input power that is less than that in the normal operation
mode.

The refrigerator according to claim 8, wherein, in the power failure
operation mode, the compressor is controlled so that an operational
duration of the compressor per a unit time decreases when compared to
an operational duration of the compressor in the normal operation
mode.

The refrigerator according to claim 9, wherein, in the power failure
operation mode, the operational duration per the unit time is controlled
so that the operational duration decreases as a duration in the power
failure operation mode increases.

The refrigerator according to claim 8, wherein, in the power failure
operation mode, a defrosting operation is controlled so that the de-
frosting operation is not performed when a preset defrosting time
arrives.

The refrigerator according to claim 8, wherein, in the power failure
operation mode, when the compressor operates, the evaporator blower
fan and the compressor blower fan are controlled so that operations of
the evaporator blower fan and the compressor blower fan are stopped.
The refrigerator according to claim 8, wherein, in the power failure
operation mode, when a prescribed amount of time elapses, the
operation of the compressor is stopped and the evaporator blower fan is
controlled to operate without the compressor.

The refrigerator according to claim 8, wherein, in the power failure
operation mode, the evaporator blower fan is controlled so that the
evaporator blower fan is turned on/off at a prescribed time interval.
The refrigerator according to claim 8, wherein, in the power failure
operation mode, the operation of the compressor is controlled by
comparing a detected temperature of a storage compartment to a
prescribed temperature for a prescribed period of time, and

when the prescribed period of time elapses, the compressor is
controlled so that the compressor is turned on/off at a prescribed time
interval.

The refrigerator according to claim 8, wherein, in the power failure
operation mode, the compressor is controlled by setting a control tem-
perature so that the control temperature is greater than a set temperature
in the normal operation mode, and comparing a detected inner tem-

perature of the refrigerator to the control temperature.
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The refrigerator according to claim 1, wherein, when the power
detection unit is detected as supplying power, the power failure
operation mode is released to return to the normal operation mode.

The refrigerator according to claim 1, wherein, when the power failure
operation mode is changed to return to the normal operation mode and
when a duration in the power failure operation mode is greater than a
prescribed amount, the driving unit is controlled so that a target tem-
perature is lower than a control temperature in the normal operation
mode for a prescribed amount of time, and

after the prescribed amount of time elapses, the target temperature is
reset to the control temperature in the normal operation mode.

A refrigerator comprising:

a power supply unit that supplies power using commercial power;

a battery connected to the power supply unit;

a power detection unit that detects whether power supplied from the
commercial power supply unit has stopped;

a power converter that supplies battery power through the battery when
the commercial power is not supplied by the power detection unit;

a thermal storage unit disposed on a side of a freezing compartment;
and

a controller detecting a power failure at the power supply unit to supply
the battery power through the power converter and change an op-
erational mode from a normal operation mode to a power failure
operation mode during the power failure to control a driving unit of the
refrigerator.

The refrigerator according to claim 19, wherein, in the power failure
operation mode, the compressor is turned on/off at a prescribed time
interval, and a blower fan that blows cool air toward the thermal
storage unit is controlled based on a detected inner temperature of the
refrigerator.

The refrigerator according to claim 19, wherein, in the power failure
operation mode, the blower fan is turned on/off by setting a control
temperature so that the control temperature is greater than a target tem-
perature set in the normal operation mode, and the refrigerator is
controlled by comparing a detected inner temperature of the refrigerator
to the control temperature.

The refrigerator according to claim 21, wherein, in the power failure

operation mode, the control temperature is increased in stages
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according to elapsed time.

The refrigerator according to claim 19, wherein, when the power
detection unit is detected as supplying power, the operational mode is
changed from the power failure operation mode to the normal operation
mode.

The refrigerator according to claim 23, wherein, when the power failure
operation mode is changed to return to the normal operation mode and
when a duration in the power failure operation mode is greater than a
prescribed amount, the driving unit is controlled so that a target tem-
perature is lower than a control temperature in the normal operation
mode for a prescribed amount of time, and

after the prescribed amount of time elapses, the target temperature is
reset to the control temperature in the normal operation mode.

The refrigerator according to claim 23, wherein, when a duration in the
power failure operation mode is greater than a prescribed amount of
time, performing a defrosting operation when the power is supplied
using the commercial power.

The refrigerator according to claim 19, wherein a case that supports the
refrigerator is separately disposed at a lower portion of the refrigerator,
and

the battery, the power detection unit, and the power converter are
disposed within the case.

The refrigerator according to claim 26, wherein a drawer is disposed
within the case, and the battery is mounted in the drawer.

The refrigerator according to claim 19, wherein, when the power
detection unit detects a failure in the power supply unit, a residual level
of power in the battery is determined based on elapsed time in the
power failure operation mode and displayed on a display.

The refrigerator according to claim 19, wherein, in the power failure
operation mode, the driving unit is controlled to operate at a low rate.
The refrigerator according to claim 29, wherein, when the operational
mode is changed to return from the power failure operation mode to the
normal operation mode, a BLDC compressor operates at a high rate for
a prescribed amount of time, and

when the prescribed amount of time elapses, the high-rate operation of
the compressor is changed to the low-rate operation.

A refrigerator comprising:

a commercial power supply unit;



WO 2015/069006

[Claim 32]
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[Claim 34]

[Claim 35]
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a battery coupled to the commercial power supply unit;

a power converter configured to supply auxiliary power through the
battery when commercial power supplied from the commercial power
supply unit is not provided;

a thermal storage unit disposed in a side of the refrigerator;

a first evaporation dish mounted above a compressor disposed in a
prescribed compartment in the refrigerator to collect defrosted water
drained within the refrigerator;

a second evaporation dish disposed on a bottom of the prescribed com-
partment; and

a first connection tube that connects the first evaporation dish to the
second evaporation dish to allow the defrosted water to flow from the
first evaporation dish to the second evaporation dish.

The refrigerator according to claim 31, further comprising a controller
that detects a power failure in the commercial power supply unit and
controls to supply the auxiliary power from the battery to the power
converter, and change an operational mode of the refrigerator from a
normal operation mode to a power failure operation mode.

The refrigerator according to claim 31, wherein the first evaporation
dish is seated on a top surface of the compressor, and

a border that extends upward along a circumference of the first
evaporation dish is disposed to define a water collection space.

The refrigerator according to claim 31, wherein a partition wall is
disposed at a portion of the first evaporation dish, on which the first
connection tube is disposed, to separate the first connection tube from
the water collection space, and

when a level of the defrosted water collected into the first evaporation
dish is above a predetermined level, the defrosting water is drained into
the second evaporation dish.

The refrigerator according to claim 32, wherein a second connection
tube connected to the bottom of the refrigerator is connected to the
second evaporation dish to drain the defrosting water.

A refrigerator comprising:

a commercial power supply unit;

a battery coupled to the commercial power supply unit;

a power converter configured to supply auxiliary power through the
battery when the commercial power supplied from the commercial

power supply unit is not provided;
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[Claim 39]
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[Claim 41]

[Claim 42]

[Claim 43]
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an evaporator disposed at a rear side of a storage space of the re-
frigerator to generate cool air;

a grill pan provided to partition the evaporator from the storage space;
a blower fan disposed above the evaporator to blow the cool air;

a thermal storage pack disposed between a front surface of the
evaporator and the grill pan; and

a controller configured to detect a power failure in the commercial
power supply and controls to supply the auxiliary power through the
power converter and change an operational mode from a normal
operation mode to a power failure operation mode to control an
operation of the blower fan to supply the cool air from the thermal
storage pack into the storage space.

The refrigerator according to claim 36, wherein, in the power failure
operation mode, the blower fan is repeatedly turned on/off at a
prescribed time interval.

The refrigerator according to claim 36, wherein, in the normal
operation mode, the blower fan is controlled based on a detected inner
temperature of the storage space.

The refrigerator according to claim 36, wherein the thermal storage
pack is disposed to contact a front surface of the evaporator.

The refrigerator according to claim 39, wherein the thermal storage
pack is fixed to a side of the grill pan, and a cooling pin of the
evaporator contacts the thermal storage pack, and

a passage is provided within the storage space for air to pass through a
space defined by the cooling pin and the thermal storage pack.

The refrigerator according to claim 36, further comprising:

a discharge hole defined in the grill pan to face the blower fan;

a cool air return duct that allows the storage space to communicate with
the space in which the evaporator is disposed;

a frost attachment inducing plate disposed on the cool air return duct to
induce generation of frost.

The refrigerator according to claim 41, wherein the frost attachment
inducing plate is formed of a metal material and contacts a side of the
evaporator to conduct heat.

The refrigerator according to claim 42, wherein the frost attachment
inducing plate is connected to a defrost water receiver disposed under
the evaporator to collect defrost water from the frost attachment

inducing plate into the defrosting water receiver.
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