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(57) A control method and system of an ice making
device (130) as well as a refrigerator (100) having the
same; the control method of an ice making device (130)
includes: receiving first detection data of a detection sen-
sor (134) on an ice-making water injection pipe (132) at
an interval of a first preset time in an ice making process;
judging whether water or ice exists in the ice-making wa-
ter injection pipe (132) according to the first detection
data; and turning on a heating assembly (135) when wa-
ter or ice exists in the ice-making water injection pipe
(132). In the control method of an ice making device ac-
cording to the present invention, the detection sensor
(134) is provided, and whether the ice-making water in-
jection pipe (132) is frozen is judged by the detection
sensor (134) detecting whether water or ice exists in the
ice-making water injection pipe at the interval of the first
preset time in the ice making process, such that a freezing
state of the ice-making water injection pipe (132) can be
found in time, the detection method is more accurate, the
freezing state of the water injection pipe (132) can be
known more accurately, and a heating wire can be turned
on more efficiently to unfreeze the water injection pipe
(132).
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of ice
making apparatuses, and in particular, to a control meth-
od and device of an ice making device as well as a re-
frigerator.

BACKGROUND

[0002] Currently, in order to facilitate use of users, a
plurality of refrigerator products are provided therein with
automatic ice makers. In the automatic ice maker, water
is generally required to be injected through a water in-
jection pipe for ice making.
[0003] When the ice maker is provided on a freezing
chamber or a freezing door of a refrigerator, part of the
water injection pipe is located in a freezing environment,
such that the water injection pipe is prone to freezing. In
a prior art, a temperature sensor and a heating wire are
generally provided, and the heating wire is turned on to
unfreeze the frozen water injection pipe when a temper-
ature near the water injection pipe is detected to be low-
ered to a preset temperature. However, the temperature
detection method has a large error, a freezing state of
the water injection pipe cannot be accurately obtained,
and a problem that power cannot be timely increased to
unfreeze a frozen position or energy waste is caused
may be caused.

SUMMARY

[0004] An object of the present invention is to provide
a control method and device of an ice making device as
well as a refrigerator.
[0005] In order to realize the above inventive purposes,
an embodiment of the present invention provides a con-
trol method of an ice making device, wherein the method
comprising the flowing steps: receiving first detection da-
ta of a detection sensor on an ice-making water injection
pipe at an interval of a first preset time in an ice making
process; judging whether water or ice exists in the ice-
making water injection pipe according to the first detec-
tion data; and turning on a heating assembly when water
or ice exists in the ice-making water injection pipe.
[0006] As a further improvement of the present inven-
tion, wherein after the step of turning on a heating as-
sembly when water or ice exists in the ice-making water
injection pipe, the method further comprises: judging
whether a first heating time is exceeded; when the first
heating time is not exceeded, receiving second detection
data of the detection sensor at an interval of a second
heating time, the second heating time being shorter than
the first heating time; judging whether the water or ice
exists in the ice-making water injection pipe according to
the second detection data; and turning off the heating
assembly when no water exists in the ice-making water

injection pipe.
[0007] As a further improvement of the present inven-
tion, wherein after the step of judging whether a first heat-
ing time is exceeded, the method further comprises: turn-
ing off the heating assembly when the first heating time
is exceeded; and displaying ice-making water injection
pipe freezing information on a display panel.
[0008] As a further improvement of the present inven-
tion, wherein after the step of displaying ice-making water
injection pipe freezing information on a display panel, the
method further comprises: checking whether the ice-
making water injection pipe freezing information is dis-
played on the display panel after a second preset time,
the second preset time being longer than the first preset
time; and when the ice-making water injection pipe freez-
ing information is not displayed on the display panel, ex-
ecuting the step of receiving first detection data of a de-
tection sensor on an ice-making water injection pipe at
an interval of a first preset time in an ice making process.
[0009] As a further improvement of the present inven-
tion, wherein after the step of turning off the heating as-
sembly when no water exists in the ice-making water
injection pipe, the method further comprises: removing
an ice-making water injection pipe freezing mark.
[0010] As a further improvement of the present inven-
tion, wherein after the step of turning on a heating as-
sembly when water or ice exists in the ice-making water
injection pipe, the method further comprises: setting the
ice-making water injection pipe freezing mark and stop-
ping the ice making procedure.
[0011] As a further improvement of the present inven-
tion, wherein before the step of receiving first detection
data of a detection sensor on an ice-making water injec-
tion pipe at an interval of a first preset time in an ice
making process, the method further comprises: judging
whether the ice-making water injection pipe freezing
mark is set; and when the ice-making water injection pipe
freezing mark is not set, executing the step of receiving
first detection data of a detection sensor on an ice-making
water injection pipe at an interval of a first preset time in
an ice making process.
[0012] As a further improvement of the present inven-
tion, wherein after the step of judging whether water or
ice exists in the ice-making water injection pipe according
to the first detection data, the method further comprises:
removing the ice-making water injection pipe freezing
mark when no water exists in the ice-making water injec-
tion pipe.
[0013] Another aspect of the present invention pro-
vides a control system of an ice making device, compris-
ing: a detection sensor configured to detect whether wa-
ter or ice exists in an ice-making water injection pipe; and
a control module comprising a memory and a processor,
the memory storing a computer program operable on the
processor, and the processor implementing steps of the
control method of an ice making device according to any
one of claims 1 to 8 when executing the program.
[0014] Another aspect of the present invention pro-
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vides a refrigerator, comprising a refrigerating chamber
and a freezing chamber, wherein the freezing chamber
is provided therein with an ice making device, and the
ice making device comprises an ice making tray, an ice-
making water injection pipe for supplying water to the ice
making tray and the control system of an ice making de-
vice according to claim 9; a water outlet of the ice-making
water injection pipe is provided above the ice making tray
in the freezing chamber; a water or ice detection sensor
and a heating assembly are provided on the ice-making
water injection pipe, and the heating assembly is provid-
ed around an outer wall of the ice-making water injection
pipe; the detection sensor is configured as a capacitive
sensor.
[0015] Compared with a prior art, in the control method
of an ice making device according to the present inven-
tion, a detection sensor is provided, and whether an ice-
making water injection pipe is frozen is judged by the
detection sensor detecting whether water exists in the
ice-making water injection pipe at an interval of a first
preset time in an ice making process, such that a freezing
state of the ice-making water injection pipe can be found
in time, the detection method is more accurate, the freez-
ing state of the water injection pipe can be known more
accurately, and a heating wire can be turned on more
efficiently to unfreeze the water injection pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic structural diagram of a refrig-
erator according to an embodiment of the present
invention;
FIG. 2 is a schematic flow diagram of a control meth-
od of an ice making device according to an embod-
iment of the present invention;
FIG. 3 is a schematic flow diagram of the control
method of an ice making device according to the
embodiment of the present invention; and
FIG. 4 is a schematic structural diagram of a control
system of an ice making device according to an em-
bodiment of the present invention.

DETAILED DESCRIPTION

[0017] Hereinafter, the present invention will be de-
scribed in detail in conjunction with specific embodiments
shown in the accompanying drawings. However, these
embodiments have no limitations on the present inven-
tion, and any transformations of structure, method, or
function made by persons skilled in the art according to
these embodiments fall within the protection scope of the
present invention.
[0018] It should be understood that the terms expres-
sive of spatial relative positions, such as "upper",
"above", "lower", "below", or the like herein are used to
describe the relationship of a unit or feature relative to

another unit or feature in the drawings, for the purpose
of illustration and description. Terms expressive of the
spatial relative positions are intended to include different
orientations of the device in use or operation other than
the orientations shown in the drawings.
[0019] As shown in FIG. 1, the present invention dis-
closes a refrigerator 100 including a refrigerating cham-
ber 110 and a freezing chamber 120. An ice making de-
vice 130 is provided in the freezing chamber, and in-
cludes an ice making tray 131 and an ice-making water
injection pipe 132 for supplying water to the ice making
tray. The refrigerator further includes a control system
140 of the ice making device. A water outlet 133 of the
ice-making water injection pipe 132 is provided above
the ice making tray 131 in the freezing chamber 120. The
ice-making water injection pipe 132 is provided with a
detection sensor 134 and a heating assembly 135, and
the heating assembly 135 is provided around an outer
wall of the ice-making water injection pipe 132. The de-
tection sensor 134 is configured as a capacitive sensor.
[0020] In an embodiment of the present invention, a
water storage container 111 is provided in the refrigerat-
ing chamber 110, and the water storage container 111
is connected with the ice-making water injection pipe 132
to supply water to the ice-making water injection pipe
132. In other embodiments, an external water source
may be provided to be connected with the ice-making
water injection pipe, so as to supply water to the ice-
making water injection pipe.
[0021] The ice-making water injection pipe 132 is re-
quired to supply water to the ice making tray 131, and
water droplets may remain in the ice-making water injec-
tion pipe 132 after water injection. Since part of the ice-
making water injection pipe 132 is located in the freezing
chamber 120, the water remaining in ice-making water
injection pipe 132 may be frozen. The ice-making water
injection pipe 132 cannot supply water to the ice making
tray 131 any more after freezing, such that an ice making
procedure cannot continue.
[0022] In the embodiment of the present invention, the
heating assembly 135 is configured as a heating wire.
The heating wire is wound around the outer wall of the
ice-making water injection pipe 132, so as to unfreeze
the ice-making water injection pipe 132 when turned on.
[0023] As shown in FIGS. 2 to 3, an embodiment of
the present invention discloses a control method of an
ice making device. As shown in FIG. 1, the method in-
cludes:

receiving first detection data of a detection sensor
on an ice-making water injection pipe at an interval
of a first preset time in an ice making process;
judging whether water or ice exists in the ice-making
water injection pipe according to the first detection
data; and
turning on a heating assembly when water or ice
exists in the ice-making water injection pipe.
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[0024] In the embodiment of the present invention, the
first preset time may be 5 minutes or 10 minutes. That
is, in the ice making process, a controller receives the
first detection data of the detection sensor at an interval
of 5 minutes or 10 minutes, and then judges whether
water or ice exists in the ice-making water injection pipe.
Therefore, a state of the ice-making water injection pipe
can be known in time, and the heating assembly is turned
on for unfreezing immediately after the ice-making water
injection pipe is frozen.
[0025] The detection sensor 134 may be mounted on
the outer wall of the ice-making water injection pipe 132.
The detection sensor 134 is configured as a capacitive
sensor. The capacitive sensor is configured as a variable
dielectric type capacitor in which a change in a dielectric
constant is caused by a change in a detected medium.
Specifically, after ice is turned over and before water is
injected, when the ice-making water injection pipe 132
is not frozen, the pipe is in an empty state, and at this
point, the capacitive sensor generates a dielectric con-
stant and sends detection data to the controller to indicate
that no water exists in the ice-making water injection pipe;
when residual water exists in the ice-making water injec-
tion pipe 132 or the residual water is frozen and a space
in the pipe is filled with ice formed by freezing the residual
water, the detected medium is changed, which causes
the dielectric constant of the capacitive sensor to change,
such that the sensor sends another detection data to the
controller to indicate that water or ice exists in the ice-
making water injection pipe. Therefore, whether the ice-
making water injection pipe is frozen may be judged ac-
cording to different detection data. The heating assembly
is turned on when the residual water is detected to exist
in the ice-making water injection pipe, such that the ice-
making water injection pipe can be prevented from being
frozen in advance, so as to reduce a subsequent freezing
possibility. The capacitive sensor has a large detection
dynamic range, a high response speed, a simple struc-
ture and a low cost.
[0026] In other embodiments, other types of sensors,
such as a photoelectric sensor, or the like, may be used.
[0027] When the water or ice is determined to be
present in the ice-making water injection pipe 132, the
ice-making water injection pipe 132 may be frozen, and
the heating assembly 135 is required to be turned on to
unfreeze the ice-making water injection pipe 132.
[0028] Further, in an embodiment of the present inven-
tion, after the step of turning on a heating assembly when
water or ice exists in the ice-making water injection pipe,
the method further includes:

judging whether a first heating time is exceeded;
when the first heating time is not exceeded, receiving
second detection data of the detection sensor at an
interval of a second heating time, the second heating
time being shorter than the first heating time;
judging whether the water or ice exists in the ice-
making water injection pipe according to the second

detection data; and
turning off the heating assembly when no water ex-
ists in the ice-making water injection pipe.

[0029] In the embodiment of the present invention, the
first heating time is a long period; for example, the first
heating time may be 0.5 hours or 1 hour. Specifically, the
first heating time may be preset in advance, or a plurality
of tests of unfreezing the ice-making water injection pipe
may be performed to determine a time required for un-
freezing the ice-making water injection pipe in most cas-
es, and the first heating time is set accordingly. For ex-
ample, after the plurality of tests, a maximum time for
unfreezing the ice-making water injection pipe in most
cases is measured to 1 hour, and then, the first heating
time may be set to 1 hour.
[0030] When the first heating time is not exceeded, the
second detection data of the detection sensor 134 is re-
ceived at the interval of the second heating time. The
second heating time may be short, for example, 5 sec-
onds, 10 seconds, or the like. That is, the controller re-
ceives the second detection data of the detection sensor
134 at the interval of 5 seconds or 10 seconds within the
first heating time not exceeding 0.5 hours or 1 hour, so
as to know in time whether the ice-making water injection
pipe 132 is unfrozen in a state where the heating assem-
bly 135 is turned on.
[0031] Similarly, when the received second detection
data indicates that the water or ice is present in the ice-
making water injection pipe 132, the ice-making water
injection pipe 132 may be determined to be still frozen;
when the second detection data received at this point
indicates that no water exists in the ice-making water
injection pipe 132, the ice-making water injection pipe
132 may be determined to be unfrozen under operation
of the heating assembly 135.
[0032] When no water is determined to be present in
the ice-making water injection pipe, the ice-making water
injection pipe 132 is unfrozen, and at this point, the heat-
ing assembly 135 is not required to be continuously
turned on, and the controller may turn off the heating
assembly 135.
[0033] Thus, by judging whether the water or ice exists
in the ice-making water injection pipe 132 at the interval
of the short second heating time, a freezing state of the
ice-making water injection pipe 132 can be known in time,
and the heating assembly 135 is turned off after the ice-
making water injection pipe 132 is unfrozen, thus improv-
ing an unfreezing efficiency and reducing energy con-
sumption.
[0034] Further, in an embodiment of the present inven-
tion, after the step of judging whether a first heating time
is exceeded, the method further includes:

turning off the heating assembly when the first heat-
ing time is exceeded; and
displaying ice-making water injection pipe freezing
information on a display panel.
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[0035] In the embodiment of the present invention,
whether the water or ice exists in the ice-making water
injection pipe 132 is judged at the interval of the second
heating time, and when the heating assembly 135 is not
turned off after plural times of detection are performed
and the first heating time is exceeded, a frozen volume
of the ice-making water injection pipe 132 may be exces-
sively large, the heating assembly 135 is insufficient to
unfreeze the frozen volume, a user may be required to
perform unfreezing by using another method, or inter-
vention of a maintenance person is required. At this point,
the heating assembly 135 is useless and thus turned off.
[0036] The ice-making water injection pipe freezing in-
formation is displayed on the display panel to remind the
user that the ice-making water injection pipe is frozen
and the heating assembly cannot unfreeze the ice-mak-
ing water injection pipe, and at this point, the ice making
procedure cannot be normally executed, and the user is
required to perform unfreezing by adopting other meth-
ods. The ice-making water injection pipe 132 freezing
information may be characters, a picture or an icon, or
in another form which can draw attention.
[0037] Further, in an embodiment of the present inven-
tion, after the step of displaying ice-making water injec-
tion pipe freezing information on a display panel, the
method further includes:

checking whether the ice-making water injection
pipe freezing information is displayed on the display
panel after a second preset time, the second preset
time being longer than the first preset time; and
when the ice-making water injection pipe freezing
information is not displayed on the display panel, ex-
ecuting the step of receiving first detection data of a
detection sensor on an ice-making water injection
pipe at an interval of a first preset time in an ice mak-
ing process.

[0038] The second preset time is long, for example,
0.5 hours or 1 hour. After the ice-making water injection
pipe freezing information is displayed, the ice making pro-
cedure cannot be normally executed. Therefore, the con-
troller checks whether the ice-making water injection pipe
freezing information is still displayed on the display panel
after the second preset time. When the user unfreezes
the ice-making water injection pipe using other methods
or the maintenance person performs maintenance, the
ice-making water injection pipe freezing information is
not displayed on the display panel any more, and then,
after the second preset time, the controller determines
that the ice-making water injection pipe freezing informa-
tion is not displayed on the display panel, and can control
the ice making device to normally execute the ice making
procedure.
[0039] Further, in an embodiment of the present inven-
tion, after the step of turning off the heating assembly
when no water exists in the ice-making water injection
pipe, the method further includes:

removing an ice-making water injection pipe freezing
mark.
[0040] When the ice-making water injection pipe freez-
ing mark is set in the previous step, after no water is
determined to exist in the ice-making water injection pipe,
the ice-making water injection pipe freezing mark can be
removed, such that the ice making procedure can be ex-
ecuted normally.
[0041] It should be noted that the ice-making water in-
jection pipe freezing mark and the ice-making water in-
jection pipe freezing information are different from each
other. The ice-making water injection pipe freezing mark
indicates that the ice-making water injection pipe is in a
frozen state at this point, and when the ice-making water
injection pipe is unfrozen (for example, after the heating
assembly runs for a period of time), the ice-making water
injection pipe freezing mark is removed. The ice-making
water injection pipe freezing mark is a mark in the pro-
cedure and invisible to the user. The ice-making water
injection pipe freezing information indicates that the ice-
making water injection pipe cannot be unfrozen after the
heating assembly operates, and the user is required to
perform unfreezing using other methods. The ice-making
water injection pipe freezing information is displayed on
the display panel of the refrigerator and is visible to the
user.
[0042] Further, in an embodiment of the present inven-
tion, after the step of turning on a heating assembly when
water or ice exists in the ice-making water injection pipe,
the method further includes:
setting the ice-making water injection pipe freezing mark
and stopping the ice making procedure.
[0043] When the heating assembly 135 is required to
be turned on, the ice-making water injection pipe 132 is
frozen at this point, the ice making procedure cannot be
normally executed, and therefore, the ice-making water
injection pipe 132 freezing mark is set inside the proce-
dure, and the controller is required to stop the ice making
procedure.
[0044] Further, in an embodiment of the present inven-
tion, before the step of receiving first detection data of a
detection sensor on an ice-making water injection pipe
at an interval of a first preset time in an ice making proc-
ess, the method further includes:

judging whether the ice-making water injection pipe
freezing mark is set; and
when the ice-making water injection pipe freezing
mark is not set, executing the step of receiving first
detection data of a detection sensor on an ice-mak-
ing water injection pipe at an interval of a first preset
time in an ice making process.

[0045] When the ice-making water injection pipe 132
freezing mark is set, the ice-making water injection pipe
132 is frozen at this point, the ice-making water injection
pipe 132 cannot normally supply water to the ice making
tray, and the ice making procedure cannot be normally
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executed.
[0046] When the ice-making water injection pipe 132
freezing mark is not set, the ice-making water injection
pipe 132 is not frozen, the water can be normally supplied
to the ice making tray, and at this point, the step of re-
ceiving first detection data of a detection sensor on an
ice-making water injection pipe at an interval of a first
preset time in an ice making process is continuously per-
formed.
[0047] Further, in an embodiment of the present inven-
tion, after the step of judging whether water or ice exists
in the ice-making water injection pipe according to the
first detection data, the method further includes:
removing the ice-making water injection pipe freezing
mark when no water exists in the ice-making water injec-
tion pipe.
[0048] When the ice-making water injection pipe freez-
ing mark is set in the previous step, after no water is
determined to exist in the ice-making water injection pipe,
the ice-making water injection pipe freezing mark can be
removed, such that the ice making procedure can be ex-
ecuted normally.
[0049] Reference is made to FIG. 4 which shows a
control system 200 of an ice making device according to
an embodiment of the present invention. As shown in
FIG. 4, the control system may include:

a detection sensor 134 configured to detect whether
water or ice exists in an ice-making water injection
pipe 132; and
a control module 220 including a memory 221 and
a processor 222, the memory 221 storing a computer
program operable on the processor 222, and the
processor 222 implementing steps of the above-
mentioned control method of an ice making device
when executing the program.

[0050] It should be understood that although the
present specification is described based on embodi-
ments, not every embodiment contains only one inde-
pendent technical solution. Such a narration way of the
present specification is only for the sake of clarity. Those
skilled in the art should take the present specification as
an entirety. The technical solutions in the respective em-
bodiments may be combined properly to form other em-
bodiments which may be understood by those skilled in
the art.
[0051] A series of the detailed descriptions set forth
above is merely specific description of feasible embodi-
ments of the present invention, and is not intended to
limit the protection scope of the present invention. Equiv-
alent embodiments or modifications made within the spirit
of the present invention shall fall within the protection
scope of the present invention.

Claims

1. A control method of an ice making device, compris-
ing:

receiving first detection data of a detection sen-
sor on an ice-making water injection pipe at an
interval of a first preset time in an ice making
process;
judging whether water or ice exists in the ice-
making water injection pipe according to the first
detection data; and
turning on a heating assembly when water or
ice exists in the ice-making water injection pipe.

2. The control method of an ice making device accord-
ing to claim 1,
wherein after the step of turning on a heating assem-
bly when water or ice exists in the ice-making water
injection pipe, the method further comprises:

judging whether a first heating time is exceeded;
when the first heating time is not exceeded, re-
ceiving second detection data of the detection
sensor at an interval of a second heating time,
the second heating time being shorter than the
first heating time;
judging whether the water or ice exists in the
ice-making water injection pipe according to the
second detection data; and
turning off the heating assembly when no water
exists in the ice-making water injection pipe.

3. The control method of an ice making device accord-
ing to claim 2, wherein after the step of judging
whether a first heating time is exceeded, the method
further comprises:

turning off the heating assembly when the first
heating time is exceeded; and
displaying ice-making water injection pipe freez-
ing information on a display panel.

4. The control method of an ice making device accord-
ing to claim 3,
wherein after the step of displaying ice-making water
injection pipe freezing information on a display panel,
the method further comprises:

checking whether the ice-making water injection
pipe freezing information is displayed on the dis-
play panel after a second preset time, the sec-
ond preset time being longer than the first preset
time; and
when the ice-making water injection pipe freez-
ing information is not displayed on the display
panel, executing the step of receiving first de-
tection data of a detection sensor on an ice-mak-
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ing water injection pipe at an interval of a first
preset time in an ice making process.

5. The control method of an ice making device accord-
ing to claim 2,
wherein after the step of turning off the heating as-
sembly when no water exists in the ice-making water
injection pipe, the method further comprises:
removing an ice-making water injection pipe freezing
mark.

6. The control method of an ice making device accord-
ing to claim 1,
wherein after the step of turning on a heating assem-
bly when water or ice exists in the ice-making water
injection pipe, the method further comprises:
setting the ice-making water injection pipe freezing
mark and stopping the ice making procedure.

7. The control method of an ice making device accord-
ing to claim 1, wherein before the step of receiving
first detection data of a detection sensor on an ice-
making water injection pipe at an interval of a first
preset time in an ice making process, the method
further comprises:

judging whether the ice-making water injection
pipe freezing mark is set; and
when the ice-making water injection pipe freez-
ing mark is not set, executing the step of receiv-
ing first detection data of a detection sensor on
an ice-making water injection pipe at an interval
of a first preset time in an ice making process.

8. The control method of an ice making device accord-
ing to claim 1,
wherein after the step of judging whether water or
ice exists in the ice-making water injection pipe ac-
cording to the first detection data, the method further
comprises:
removing the ice-making water injection pipe freez-
ing mark when no water exists in the ice-making wa-
ter injection pipe.

9. A control system of an ice making device, compris-
ing:

a detection sensor configured to detect whether
water or ice exists in an ice-making water injec-
tion pipe; and
a control module comprising a memory and a
processor, the memory storing a computer pro-
gram operable on the processor, and the proc-
essor implementing steps of the control method
of an ice making device according to any one of
claims 1 to 8 when executing the program.

10. A refrigerator, comprising a refrigerating chamber

and a freezing chamber, wherein the freezing cham-
ber is provided therein with an ice making device,
and the ice making device comprises an ice making
tray, an ice-making water injection pipe for supplying
water to the ice making tray and the control system
of an ice making device according to claim 9; a water
outlet of the ice-making water injection pipe is pro-
vided above the ice making tray in the freezing cham-
ber; a water or ice detection sensor and a heating
assembly are provided on the ice-making water in-
jection pipe, and the heating assembly is provided
around an outer wall of the ice-making water injection
pipe; the detection sensor is configured as a capac-
itive sensor.
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