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(54) REFRIGERATOR AND CONTROL METHOD THEREFOR

(57)  Arefrigerator (2) and a control method therefor.
A freezing compartment (4) of the refrigerator (2) is
provided with: a detachable automatic ice making unit
(50), a blowing port (16A), and a rapid freezing pipeline
(20); the automatic ice making unit (50) is provided with
an ice making tray (52) and a driving motor (54A) for
rotating the ice making tray (52); the blowing port (16A)
enables a gas that passes through an evaporator (12) to
flow out to the ice making tray (52); when the automatic
ice making unit (50) is detached, the rapid freezing pipe-
line (20) is detachably mounted to a region from which the
automatic ice making unit (50) is detached. The rapid
freezing pipeline (20) comprises: a housing (22); an
insertion port (24) formed on the housing (22) and oppo-
site to the blowing port (16A), or an ice making pipeline
(16) provided with the blowing port (16A) being inserted
into the insertion port (24) such that the blowing port
(16A) is located in the housing (22); a cooling fan (28)
provided in the housing (22) to increase the flow rate of
gas flowing from the blowing port (16A) into the housing
(22) and discharge the gas; and an blowing port (26)
provided on the housing (22) to allow the gas discharged
from the cooling fan (28) to flow out to the outside of the

housing (22).

FIG. 1
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Description
TECHNICAL FIELD

[0001] The present application relates to a refrigerator
with an automatic ice making unit and its control method.

BACKGROUND

[0002] In conventional refrigerators with an automatic
ice making unit, the ice maker unit comprises an ice
making tray and a driving motor that rotates the ice
making tray. In such automatic ice making units, after
ice is made, the driving motor rotates the ice making tray
to turn its upper surface downward, so that the generated
ice falls into a storage container located below the ice
making tray for collection.

[0003] A solution has been proposed for detaching the
automaticice making unitfrom refrigerators (forexample,
refer to Patent Document 1: Japanese Patent Application
Publication No. 2006-105419). In the refrigerator de-
scribed in Patent Document 1, for instance, during sea-
sons when ice is less needed, the automatic ice making
unit can be removed, thus enabling the area where the
unit was removed to be effectively utilized as a freezing
storage area.

[0004] However, since the air outlet is positioned to
direct air that has passed through the evaporator around
the ice making tray, there may be insufficient airflow to the
storage container located below the ice making tray with-
inthe larger storage area. As aresult, the area from which
the automatic ice making unit is removed may not be
efficiently cooled, and this area cannot be fully utilized as
a freezing storage area. Consequently, achieving rapid
freezing becomes a problem.

[0005] Therefore, an improved refrigerator and control
method are needed to address the technical issue.

SUMMARY

[0006] The object of the present application is to pro-
vide a refrigerator and a control method capable of effi-
ciently cooling an area from which an automatic ice
making unit has been removed in a freezing compart-
ment, reliably increasing a usable freezing storage area,
and ensuring reliable rapid freezing performance.

[0007] In particular, the presentinvention is directed to
a refrigerator comprising a freezing compartment, the
freezing compartment is provided with: a detachable
automatic ice making unit, which comprises an ice mak-
ing tray and a driving motor configured to rotate the ice
making tray; a blowing port configured to direct gas that
has passed through an evaporator toward the ice making
tray; and a rapid freezing pipeline that is detachably
mounted to an area where the automatic ice making unit
has been removed; the rapid freezing pipeline com-
prises: a housing; an insertion port provided on the
housing and facing the blowing port, or an ice making
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pipeline having the blowing portinserted into the insertion
port such that the blowing port is located inside the
housing; a cooling fan arranged inside the housing to
increase the flow rate of the gas flowing from the blowing
port into the housing and discharge the gas; and an
blowing port provided on the housing for discharging
the gas from the cooling fan to the outside of the housing.
[0008] To achieve this, the present application utilizes
the cooling fan within the housing of the rapid freezing
pipeline to increase the flow rate of the gas that passes
through the evaporator and exits the blowing port. This
allows the gas to be supplied from the housing’s blowing
port into the freezing compartment. As a result, the area
where the automatic ice making unit has been removed
can be efficiently cooled, effectively increasing the usable
freezing storage area and enabling reliable rapid freez-
ing.

[0009] Further, a discharge direction of the cooling fan
is downward and forms an angle between 15 and 45
degrees relative to the direction of gas flow from the
blowing port.

[0010] Additionally, by configuring the cooling fan’s
discharge direction to form an angle of 15 to 45 degrees
with the direction of airflow from the blowing port, and
directing it downward, cold air can be supplied to a larger
storage area, including the storage container located
below the blowing port. This ensures reliable and efficient
cooling of the area from which the automatic ice making
unit has been removed.

[0011] Further, the refrigerator further comprises: a
controller for controlling the automatic ice making unit
and the rapid freezing pipeline, and an ice-making con-
nector that is detachably connected to the unit-side con-
nector of the automatic ice making unit; the rapid freezing
pipeline further comprises: a pipe-side connector detach-
ably connected to the ice-making connector; the control-
leris configured to control the system such that, when the
rapid freezing pipeline is installed in the area where the
automatic ice making unit has been removed and the
pipe-side connector is connected to the ice-making con-
nector, power is supplied to the fan motor of the cooling
fan via the connected ice-making connector and pipe-
side connector.

[0012] Furthermore, by using a pipe-side connector
that can be detachably connected to the ice-making
connector for supplying power to the automatic ice mak-
ing unit, reliable power can be supplied to the fan motor of
the cooling fan.

[0013] Further, the wiring connected to the pipe-side
connector is provided with a diode to prevent reverse
polarity.

[0014] In the case where the pipe-side connector is
connected to the ice-making connector, there may be a
risk of reverse polarity in the connector. If the connectoris
wrongly connected with reverse polarity while power is
supplied, the fan motor of the cooling fan may rotate in the
wrong direction. To prevent this, a diode is provided to
prevent reverse polarity, ensuring that current flows only
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when the connector is correctly connected. This diode
ensures that the cooling fan operates correctly at all
times.

[0015] Further, the refrigerator is provided with a
spacer located above the automatic ice making unit,
and the spacer has a sliding support section with ends
that extend in a front-to-back direction, both ends of the
base of the automatic ice making unit are slidably in-
serted into a space defined by the sliding support section
and the spacer.

[0016] Further, the automatic ice making unit slides
backward under the guidance of the sliding support sec-
tion until it reaches a set position, where it engages with
the refrigerator, and the unit-side connector on the auto-
matic ice making unit connects to the ice-making con-
nector fixed to the refrigerator.

[0017] Further, a rear side of the housing is provided
with the insertion port, and a front side of the housing is
provided with the blowing port, which has a mesh-like
structure.

[0018] The present application is also directed to a
control method for the refrigerator, characterized in that
the control method comprises the following steps:

step S2: determining whether the front door of the
freezing compartment is open;
step S4: if the front door is open, determining
whether the unit-side connector is connected to
the ice-making connector;
step S6: if the unit-side connector is connected to the
ice-making connector, performing a control process
to make ice using the automatic ice making unit;
step S8: determining whether a signal to activate
rapid freezing based on the user’s switch operationis
received;
step S10: if the signal to activate rapid freezing is
received, supplying power to the fan motor, causing
the fan motor to rotate in the forward direction to
operate the cooling fan.
[0019] Further, the control method further comprises:
step S12: determining whether a signal to deactivate
rapid freezing based on the user’s switch operationis
received;
step S14: if the signal to deactivate rapid freezing is
received, stopping the power supply to the fan motor
and halting the rotation of the fan motor to stop the
operation of the cooling fan;
step S16: determining whether the front door is open.
If not, repeating steps S8 to S14; if yes, returning to
step S4 and repeating the subsequent steps.

[0020] Further, step S10 further comprises: if no signal
to activate rapid freezing is received, switching to a
standby state.

[0021] Advantageous effects of the invention are: the
refrigerator and control method according to the present
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application can efficiently cool the area from which the
automatic ice making unit has been removed in the
freezing compartment, thereby reliably increasing the
usable freezing storage area, and ensuring reliable rapid
freezing.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

FIG. 1 is a side cross-sectional view showing an
installation structure of a rapid freezing pipeline in
a refrigerator of the present application;

FIG. 2 is a front view of the rapid freezing pipeline as
seen along an arrow A-A in FIG. 1;

FIG. 3 is a side cross-sectional view showing an
installation structure of an automatic ice making unit
in the refrigerator of the present application;

FIG. 4 is a circuit diagram of a wiring connected to a
pipe-side connector, which includes a diode for pre-
venting reverse polarity;

FIG. 5 is a block diagram showing a control system
for the rapid freezing pipeline in the refrigerator of the
present application; and

FIG. 6is a flowchart of a control process for the quick-
freezing operation in the refrigerator of the present
application, where the automatic ice making unit is
removed and the rapid freezing pipeline is installed,
and the pipe-side connector is connected to an ice-
making connector.

DETAILED DESCRIPTION

[0023] In order to make the objectives, technical solu-
tions, and advantages of the present application clearer,
the following detailed description of the presentinvention
is provided in conjunction with the drawings and specific
embodiments.

(Refrigerator)

[0024] FIG. 1isaside cross-sectional view showing an
installation structure of a rapid freezing pipeline 20 in a
refrigerator 2 of the present invention. FIG. 2 is a front
view of the rapid freezing pipeline 20 as seen along arrow
A-A in FIG. 1. FIG. 3 is a side cross-sectional view
showing an installation structure of an automatic ice
making unit 50 in the refrigerator 2 of the present inven-
tion.

[0025] Referring to FIGS. 1 to 3, a general structure of
the refrigerator 2 of the present invention is described. In
FIGS. 1 and 3, afreezer compartment 4 of the refrigerator
2 and a cooling air path 10 arranged at its rear side are
shown. The refrigerator’s refrigerator compartment, not
shown in the figures, is located above the freezer com-
partment 4.

[0026] An evaporator 12 and a refrigerator-side fan 14
are arranged in the cooling air path 10. The evaporator 12
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forms part of the refrigeration cycle through which refrig-
erant flows. In the refrigeration cycle, refrigerant dis-
charged from a compressor 6 flows through a condenser,
capillary tube, and other components before entering the
evaporator 12. The refrigerantthen circulates through the
heat exchange pipes of the evaporator 12 and returns to
the suction side of the compressor 6.

[0027] By operating the refrigerator-side fan 14, the air
in the cooling air path 10 flows upward through the
evaporator 12. When the gas flows through the heat
exchange pipes of the evaporator 12, it is cooled. The
cooled gas then flows into the freezer compartment 4
through a blowing port 16A of an ice making pipeline 16.
Although other openings for the gas to enter the freezer
compartment 4 exist, only the blowing port 16A of the ice
making pipeline 16 is shown here.

[0028] Inthe refrigerator 2 of the present embodiment,
as shown in FIG. 3, the automatic ice making unit 50 is
arranged inside the freezer compartment4. Furthermore,
as shown in FIGS. 1 and 2, the rapid freezing pipeline 20
can be installed in the freezer compartment 4 after the
automatic ice making unit 50 is removed. For example, in
summer when ice consumption is higher, the refrigerator
2 is equipped with the automatic ice making unit 50 to
make ice. On the other hand, in winter when ice con-
sumption decreases, the automatic ice making unit 50
can be removed, and the vacant space can be used as
additional freezing storage in the freezer compartment 4.

(Automatic ice making unit)

[0029] First, with reference to FIG. 3, the installation
structure of the automatic ice making unit 50 in the freezer
compartment 4 is described. The automatic ice making
unit 50 comprises a resin-made ice making tray 52 and a
drive unit 54, which includes a driving motor 54Afor
rotating the ice making tray 52. The ice making pipeline
16, which is part of the cooling air path 10, extends to a
front of the ice making tray 52, and the blowing port 16A of
the ice making pipeline 16 is directed toward the ice
making tray 52.

[0030] Thegasthathaspassedthroughthe evaporator
12 flows into the ice making pipeline 16 under the force of
the refrigerator-side fan 14. The gas then flows through
the ice making pipeline 16 and exits through the blowing
port 16A into the freezer compartment 4. The gas flows
out from the blowing port 16A in a generally horizontal
direction, slightly diffusing. The cooled air flows over the
top, sides, and bottom surfaces of the ice making tray 52
from the rear to the front. This airflow cools the water
stored in the individual compartments of the ice making
tray 52, causing it to freeze.

[0031] While the water in the individual compartments
ofthe ice making tray 52 is freezing, a controller 60, which
forms part of the control system of the refrigerator 2,
supplies power to the driving motor 54A of the drive unit
54, causing the ice making tray 52 to rotate. This rotation
causes the upper surface of the ice making tray 52,
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originally facing upward, to turn downward. As the ice
making tray 52 rotates, part of it engages with the refrig-
erator 2, and upon further rotation, the ice making tray 52
is twisted, causing the ice to detach from the compart-
ments. The ice then falls and is collected in a storage
container 44 located below the ice making tray 52.
[0032] The refrigerator 2 is equipped with a spacer 40
located above the automatic ice making unit 50. The
spacer40 has a sliding support section 42, which extends
in the front-to-back direction atthe positions of the leftand
right ends of the automatic ice making unit 50. The sliding
support section 42 forms an L-shape in its longitudinal
direction (referring to FIG. 2). Both ends of the base of the
automatic ice making unit 50 can be slidably inserted into
a space defined by the L-shaped sliding support section
42 and the upper spacer 40.

[0033] By opening a front door of the freezer compart-
ment 4, the ends of the base of the automatic ice making
unit 50 can be placed into the space defined by the L-
shaped sliding support section 42 and the spacer 40, and
the automatic ice making unit 50 can be pushed toward
the rear to install it in the freezer compartment 4. In this
manner, the automatic ice making unit 50 slides back-
ward under the guidance of the sliding support section 42
until it reaches a set position and is snap-fitted into place
within the refrigerator 2.

[0034] When the automatic ice making unit 50 slides
back to the set position, a unit-side connector 56 on the
automatic ice making unit 50 connects to an ice-making
connector 18 fixed to the refrigerator 2. For example, the
unit-side connector 56 can have a protruding pin, and the
ice-making connector 18 can have a corresponding re-
cess. Alternatively, the unit-side connector 56 can have a
recess and the ice-making connector 18 defines a pro-
truding pin.

[0035] The unit-side connector 56 is electrically con-
nected to the driving motor 54A of the drive unit 54, while
the ice-making connector 18 is electrically connected to
the power supply unit controlled by the controller 60. In
this configuration, power from the power supply unit is
supplied to the driving motor 54A through the connected
ice-making connector 18 and unit-side connector 56
based on the control signals from the controller 60. This
enables the ice making tray 52 to rotate by operating the
driving motor 54A.

[0036] When the automatic ice making unit 50 is re-
moved from the freezer compartment 4, the front door of
the freezer compartment 4 is opened, and the snap-fit
securing the automatic ice making unit 50 is released.
The automatic ice making unit 50 is then pulled forward.
At this point, the unit-side connector 56 disconnects from
the ice-making connector 18. In this manner, the auto-
matic ice making unit 50 slides forward under the gui-
dance of the sliding support section 42, making it easy to
remove the unit from the freezer compartment 4.
[0037] As described above, the automatic ice making
unit 50 is detachably installed in the freezer compartment
4 of the refrigerator 2, and the unit-side connector 56 is
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detachably connected to the ice-making connector 18.
(Rapid freezing pipeline)

[0038] Next, referring to FIGS. 1 and 2, the installation
structure of the rapid freezing pipeline 20 in the freezer
compartment 4 is described. The rapid freezing pipeline
20 comprises a housing 22 that defines a space through
which gas flows. A plate-shaped sliding seat 22A extends
to both sides of the housing 22. As shown in FIG. 2, the
ends of the sliding seat 22A on both sides are slidably
inserted into the space formed by the L-shaped sliding
support section 42 and the upper spacer 40. In this way,
the rapid freezing pipeline 20 can slide back and forth
under the guidance of the sliding support section 42.
Thus, the installation and removal of the rapid freezing
pipeline 20 in the freezer compartment 4 can be per-
formed in the same manner as the automatic ice making
unit 50.

[0039] Arearsurface of the housing 22 is provided with
an insertion port 24. The ice making pipeline 16 of the
refrigerator 2 is inserted into the housing 22 through this
insertion port 24, so that the blowing port 16A of the ice
making pipeline 16 is located inside the housing 22. Thus,
the gas that has passed through the evaporator 12 flows
into the housing 22 through the ice making pipeline 16.
[0040] However, this structure is not limited to the
configuration shown. For example, the ice making pipe-
line 16 can protrude less from the cooling air path 10 to
the front than shown in the figures. In this case, the ice
making pipeline 16 does not have to be inserted into the
housing 22, and instead, the blowing port 16A of the ice
making pipeline 16 can be located at a rear side of the
housing 22. By arranging the insertion port 24 to face the
blowing port 16A, the gas that has passed through the
evaporator 12 can flow into the housing 22.

[0041] Inside the housing 22, a cooling fan 28 is ar-
ranged. The gas flowing into the housing 22 from the
blowing port 16A of the ice making pipeline 16 is drawn by
this fan and discharged through its outlet. By operating
the cooling fan 28, the flow rate of the incoming gas can
be increased before it is discharged. The cooling fan 28
includes a fan motor 28A that drives the rotation of the
impeller. The cooling fan 28 is electrically connected to a
pipe-side connector 30, which is fixed to the housing 22.
The pipe-side connector 30 can be connected to the ice-
making connector 18. In this way, similar to the automatic
ice making unit 50, the fan motor 28A can receive power
from the power supply unit of the refrigerator 2.

[0042] A front side of the housing 22 is provided with a
blowing port 26 through which the gas discharged from
the cooling fan 28 exits to the outside of the housing 22. In
this embodiment, the blowing port 26 has a mesh-like
structure formed by narrow, spaced components. Thus,
the gas that has passed through the evaporator 12 can
flow into the housing 22 from the blowing port 16A. The
cooling fan 28 increases the flow speed of the incoming
gas, and the gas is discharged through the blowing port
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26 to the outside of the housing 22. In this way, the freezer
compartment 4 can be cooled more efficiently, and rapid
freezing can be implemented.

[0043] Furthermore, the rapid freezing pipeline 20 can
be installed in an area from which the automatic ice
making unit 50 has been removed in the freezer compart-
ment 4 in the same manner as described above. Speci-
fically, by opening the front door of the freezer compart-
ment 4 of the refrigerator 2, the two ends of the sliding
seat 22A of the rapid freezing pipeline 20 can be placed
into the space formed by the L-shaped sliding support
section 42 and the spacer 40. The rapid freezing pipeline
20 is then pushed toward the rear. In this manner, the
rapid freezing pipeline 20 slides backward under the
guidance of the sliding support section 42 until it reaches
the set position, where it is snap-fitted into place. At this
point, the ice making pipeline 16 is inserted into the
housing 22 through the insertion port 24.

[0044] Whenthe rapidfreezing pipeline 20 slides back-
ward and reaches the set position, the pipe-side con-
nector 30 on the rapid freezing pipeline 20 connects to the
ice-making connector 18 fixed to the side of the refrig-
erator 2. The pipe-side connector 30 has the same type of
pin shape as the unit-side connector 56 of the automatic
ice making unit 50.

[0045] Thus, power from the power supply unit is sup-
plied to the fan motor 28A of the cooling fan 28 via the
connected ice-making connector 18 and pipe-side con-
nector 30, based on control signals from the controller 60,
thereby activating the cooling fan 28.

[0046] When the rapid freezing pipeline 20 is removed
from the freezer compartment 4, the front door of the
freezer compartment 4 is opened, the snap-fit securing
the rapid freezing pipeline 20 is released, and the rapid
freezing pipeline 20 is pulled forward. At this point, the
pipe-side connector 30 disconnects from the ice-making
connector 18. In this manner, the rapid freezing pipeline
20 slides forward under the guidance of the sliding sup-
port section 42, making it easy to remove the pipeline
from the freezer compartment 4.

[0047] As described above, the refrigerator 2 of the
present invention includes in the freezer compartment 4:
the automatic ice making unit 50 being detachable with
the ice making tray 52 and the driving motor 54A that
rotates the ice making tray 52, the blowing port 16A
through which the gas that has passed through the
evaporator 12 flows toward the ice making tray 52, and
the rapid freezing pipeline 20 that is detachably installed
in the area where the automatic ice making unit 50 has
been removed. The rapid freezing pipeline 20 comprises:
the housing 22; the insertion port 24 provided on the
housing 22, facing the blowing port 16A, or through which
the ice making pipeline 16 having the blowing port 16A is
inserted, such that the blowing port 16A is located inside
the housing 22; the cooling fan 28 arranged inside the
housing 22 to increase the flow rate of the gas flowing
from the blowing port 16A into the housing 22 and dis-
charge the gas; and the blowing port 26 provided on the
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housing 22 for discharging the gas from the cooling fan 28
to the outside of the housing 22.

[0048] In the refrigerator 2 of the present embodiment,
the flow rate of the gas that has passed through the
evaporator 12 and exits the blowing port 16Ais increased
by the cooling fan 28 inside the housing 22 of the rapid
freezing pipeline 20, and the gas is then supplied from the
blowing port 26 of the housing 22 into the freezer com-
partment 4. In this way, the area from which the automatic
ice making unit 50 has been removed in the freezer
compartment 4 can be efficiently cooled, the usable
freezing storage area can be reliably increased, and
rapid freezing can be reliably implemented.

[0049] Specifically, the refrigerator 2 of the present
embodiment includes: the controller 60 for controlling
the automatic ice making unit 50 and the rapid freezing
pipeline 20, and the ice-making connector 18 that can be
detachably connected to the unit-side connector 56 of the
automatic ice making unit 50; the rapid freezing pipeline
20 includes the pipe-side connector 30 that can be de-
tachably connected to the ice-making connector 18; the
controller 60 controls the system such that when the rapid
freezing pipeline 20 is installed in the area from which the
automatic ice making unit 50 has been removed and the
pipe-side connector 30 is connected to the ice-making
connector 18, power is supplied to the fan motor 28A of
the cooling fan 28 via the connected ice-making connec-
tor 18 and pipe-side connector 30.

[0050] Inthisway, inthe presentembodiment, by using
the pipe-side connector 30 that can be detachably con-
nected to the ice-making connector 18 for supplying
power to the automatic ice making unit 50, power can
be reliably supplied to the fan motor 28A of the cooling fan
28.

(Flow of Gas from the Rapid freezing pipeline)

[0051] In the rapid freezing pipeline 20, the discharge
direction of the cooling fan 28 differs from the direction in
which the gas flows out from the blowing port 16A of the
ice making pipeline 16, which is approximately horizon-
tal. Specifically, as shown in FIG. 1, the discharge direc-
tion is downward, and it forms an angle between 15
degrees and 45 degrees relative to the direction of gas
flow from the blowing port 16A (6 = 15°t0 45°, as shownin
FIG. 1). In this way, cold air can be supplied to a larger
storage area, including the inside of the storage container
44 located below the blowing port 16A. This ensures that
the area from which the automatic ice making unit 50 has
been removed in the freezer compartment 4 can be
reliably and efficiently cooled.

(Wiring Connected to the Pipe-Side Connector)

[0052] FIG. 4 is a circuit diagram showing a wiring 32
connected to the pipe-side connector 30, which is
equipped with a diode 34 to prevent reverse polarity.
When the pipe-side connector 30, fixed to the rapid
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freezing pipeline 20, is connected to the ice-making
connector 18, fixed to the side of the refrigerator 2, there
may be a problem of reverse polarity in the connector. If
the connector is connected with reverse polarity while
power is supplied, it can cause the fan motor 28A of the
cooling fan 28 to rotate in the wrong direction, which is
undesirable.

[0053] To address this issue, in the present embodi-
ment, the wiring 32 is equipped with the diode 34 to
prevent reverse polarity. The diode 34 is installed in
series with the fan motor 28A to prevent the current from
flowing in the case of reverse polarity connection.
[0054] By using the diode 34 to prevent reverse polar-
ity, current will only flow when the connectors are cor-
rectly connected, preventing current flow when the con-
nectors are reversely connected.

(Control of the Rapid freezing pipeline)

[0055] FIG.5isablockdiagramillustrating an example
of the control system for the rapid freezing pipeline 20.
FIG. 6 is a flowchart of the control process for the quick-
freezing operation when the pipe-side connector 30 is
connected to the ice-making connector 18.

[0056] Next, with reference to FIGS. 5 and 6, the con-
trol system and control method for the rapid freezing
pipeline 20 are described.

(Control System for the Cooling Mechanism)

[0057] The controller 60 forms part of the control sys-
tem of the refrigerator 2 and controls the compressor 6
and the refrigerator-side fan 14 for cooling the freezer
compartment 4 and the refrigerator compartment.
Furthermore, when the unit-side connector 56 is con-
nected to the ice-making connector 18, the controller 60
controls the driving motor 54A of the automatic ice mak-
ing unit 50. On the other hand, when the pipe-side con-
nector 30 is connected to the ice-making connector 18,
the controller 60 controls the fan motor 28A of the rapid
freezing pipeline 20.

[0058] The controller 60 can determine whether the
unit-side connector 56 is connected to the ice-making
connector 18. This determination can be made using any
method, such as sending a detection signal from a detec-
tion terminal, or detecting the change in resistance be-
tween the detection terminals.

(Control Process for Rapid Freezing)

[0059] In the control flow shown in FIG. 6, when the
front door of the freezer compartment 4 of the refrigerator
2 is opened, a control process is performed to confirm
whether the unit-side connector 56 is installed on the ice-
making connector 18. As shown in FIG. 6, afirst stepis to
determine whether the front door is open (step S2). Ifitis
determined thatthe frontdooris notopen (No), this stepis
repeated. If the front door is open (Yes), the next stepis to



1 EP 4 545 890 A1 12

determine whether the unit-side connector 56 is con-
nected to the ice-making connector 18 (step S4).
[0060] In this determination, if it is found that the unit-
side connector 56 is connected to the ice-making con-
nector 18 (Yes), the control process for making ice using
the automatic ice making unit 50 is performed (step S6).
Then, if the front door is open (step S2), the controller
checks whether the unit-side connector 56 is connected
to the ice-making connector 18 (step S4).

[0061] Ifitis determined thatthe unit-side connector 56
is not connected to the ice-making connector 18 (No), itis
assumed that the pipe-side connector 30 is connected to
the ice-making connector 18, and a control process for
operating/stopping the cooling fan 28 is initiated.
[0062] First, the controller checks whether it has re-
ceived a signal from the user’s switch operation to acti-
vate rapid freezing (step S8). If it is determined that the
signal to activate rapid freezing has not been received
(No), the system enters standby mode, meaning the fan
motor 28A remains off. If the signal to activate rapid
freezing is received (Yes), the controller proceeds to
supply power to the fan motor 28A, causing the cooling
fan 28 to operate (step S10).

[0063] Inthe case where the unit-side connector 56 is
not connected to the ice-making connector 18, even
though the control for supplying power is implemented,
there will be no electrical current flowing to the fan motor
28A, and the cooling fan 28 will not operate.

[0064] Next, the controller checks whether it has re-
ceived a signal from the user’s switch operation to de-
activate rapid freezing (step S12). If it is determined that
the signal to deactivate rapid freezing has not been
received (No), the system remains in standby mode,
and the fan motor 28A continues to operate, keeping
the rapid freezing in effect. If the signal to deactivate rapid
freezing is received (Yes), power to the fan motor 28A is
stopped, which halts the rotation of the fan motor and
stops the operation of the cooling fan 28 (step S14).
[0065] The next step is to determine whether the front
door is open (step S16). If it is determined that the front
door is not open (No), the control process to operate/stop
the cooling fan 28 (steps S8 to S14) is repeated. If the
front door is open (Yes), the process returns to step S4,
where it checks again whether the unit-side connector 56
is connected to the ice-making connector 18, and the
control process is repeated.

[0066] Inthe above control process, the cooling fan 28
is operated/stopped based on the user’s switch operation
for activating/deactivating rapid freezing. However, this is
not the only method. For example, the controller 60 could
send a signal to activate/deactivate rapid freezing based
on temperature data from a temperature sensor located
in the freezer compartment 4, preferably in the area
where the storage container 44 is located. Based on this
signal, the controller would control the operation/stop of
the cooling fan 28. In this case, it is preferable to correlate
the cooling fan 28 control with the compressor 6 and the
refrigerator-side fan 14 for more effective cooling.
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[0067] The above embodiments are intended to illus-
trate the technical solutions of the present invention and
should not be considered as limiting. Although the pre-
sentinvention has been described in detail with reference
to the preferred embodiment, it should be understood by
those skilled in the art that modifications or equivalent
substitutions can be made without departing from the
spirit and scope of the present invention.

Claims

1. A refrigerator, comprising a freezing compartment,
characterized in that:
the freezing compartment is provided with:

a detachable automatic ice making unit, which
comprises an ice making tray and a driving
motor configured to rotate the ice making tray;
a blowing port configured to direct gas that has
passed through an evaporator toward the ice
making tray; and

a rapid freezing pipeline that is detachably
mounted to an area where the automatic ice
making unit has been removed;

the rapid freezing pipeline comprises:

a housing;

an insertion port provided on the housing
and facing the blowing port, or an ice mak-
ing pipeline having the blowing portinserted
into the insertion port such that the blowing
port is located inside the housing;

a cooling fan arranged inside the housing to
increase the flow rate of the gas flowing
from the blowing port into the housing and
discharge the gas; and

a blowing port provided on the housing for
discharging the gas from the cooling fan to
the outside of the housing.

2. The refrigerator according to claim 1, wherein a
discharge direction of the cooling fan is downward
and forms an angle between 15 and 45 degrees
relative to the direction of gas flow from the blowing
port.

3. The refrigerator according to claim 1 or 2, wherein
the refrigerator further comprises:

a controller for controlling the automatic ice
making unit and the rapid freezing pipeline, and
an ice-making connector that is detachably con-
nected to the unit-side connector of the auto-
matic ice making unit;

the rapid freezing pipeline further comprises:

a pipe-side connector detachably con-
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nected to the ice-making connector;

the controller is configured to control the
system such that, when the rapid freezing
pipeline is installed in the area where the
automatic ice making unit has been re-
moved and the pipe-side connector is con-
nected to the ice-making connector, power
is supplied to the fan motor of the cooling fan
via the connected ice-making connector
and pipe-side connector.

The refrigerator according to claim 3, wherein the
wiring connected to the pipe-side connector is pro-
vided with a diode to prevent reverse polarity.

The refrigerator according to claim 3, wherein the
refrigerator is provided with a spacer located above
the automatic ice making unit, and the spacer has a
sliding support section with ends that extend in a
front-to-back direction, both ends of the base of the
automatic ice making unit are slidably inserted into a
space defined by the sliding support section and the
spacer.

The refrigerator according to claim 5, wherein the
automatic ice making unit slides backward under a
guidance of the sliding support section until it
reaches a set position, where it engages with the
refrigerator, and the unit-side connector on the auto-
matic ice making unit connects to the ice-making
connector fixed to the refrigerator.

The refrigerator according to claim 1, wherein a rear
side of the housing is provided with the insertion port,
and a front side of the housing is provided with the
blowing port, which has a mesh-like structure.

A control method for the refrigerator according to any
one of claims 1 to 7, characterized in that the
control method comprises the following steps:

step S2: determining whether the front door of
the freezing compartment is open;

step S4: if the front door is open, determining
whether the unit-side connector is connected to
the ice-making connector;

step S6: if the unit-side connector is connected
to the ice-making connector, performing a con-
trol process to make ice using the automatic ice
making unit;

step S8: determining whether a signal to activate
rapid freezing based on the user’s switch opera-
tion is received;

step S10: if the signal to activate rapid freezingis
received, supplying power to the fan motor,
causing the fan motor to rotate in the forward
direction to operate the cooling fan.
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9. Thecontrol method according to claim 8, wherein the

control method further comprises:

step S12: determining whether a signal to de-
activate rapid freezing based on the user’s
switch operation is received;

step S14: if the signal to deactivate rapid freez-
ing is received, stopping the power supply to the
fan motor and halting the rotation of the fan
motor to stop the operation of the cooling fan;
step S16: determining whether the front door is
open. If not, repeating steps S8 to S14; if yes,
returning to step S4 and repeating the subse-
quent steps.

10. The control method according to claim 8, wherein

step S10 further comprises: if no signal to activate
rapid freezing is received, switching to a standby
state.
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