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THEREOF

(57) Disclosed are a refrigerator and a method and
device for controlling refrigeration of a refrigerator, a re-
frigeration system of the refrigerator comprises: a refrig-
erating evaporator for refrigerating a refrigerating com-
partment, an ice-making evaporator for making ice in an
ice machine, a refrigerating capillary tube adjacent to the
refrigerating evaporator and an ice-making capillary tube
adjacent to the ice-making evaporator, and a control
valve for controlling the refrigerating capillary tube and
the ice-making capillary tube. The method comprises:
recognizing a current ice-making stage of the ice ma-
chine; acquiring a current temperature of an ice-making
compartment in the refrigerator; and controlling a con-
necting direction of the control valve according to the
current ice-making stage and the current temperature.
Through controlling the refrigeration period of the refrig-
erating compartment and delaying the starting refrigera-
tion time of the refrigerating compartment, the refrigera-
tion cycle of the refrigerating compartment matches the
ice-making cycle of the ice-making compartment, thus
improving the ice-making efficiency of the ice machine
and the ice-making amount, shortening the ice-making
cycle, and reducing the energy consumption of the re-
frigerator.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] Thisapplication claims apriority to Chinese Pat-
ent Application in application name of refrigerator and
method and device for controlling refrigeration thereof
filed on January 09, 2019 of HEFEI HUALING CO.,LTD.,
HEFEI MIDEA REFRIGERATOR CO., LTD. and MIDEA
GROUP CO., LTD.

FIELD

[0002] This application belongs to the technical field of
household appliances, in particular to a refrigerator and
a method and device for controlling refrigeration of a re-
frigerator.

BACKGROUND

[0003] In the related art, a refrigerator with an ice ma-
chine has no requirement for a refrigeration period of a
refrigerating compartment and an ice-making period of
the ice machine. That is, when the ice machine is in an
ice-making state, the refrigerating compartment can re-
quest and perform refrigeration at any time, thus often
leading to low ice-making efficiency of the ice machine,
and high energy consumption of the refrigerator.

SUMMARY

[0004] This application aims to solve one of the tech-
nical problems in the related technology at least to a cer-
tain extent.

[0005] For this, the present disclosure in embodiments
proposes a method for controlling refrigeration of a re-
frigerator. The method for controlling refrigeration of a
refrigerator is capable of controlling the refrigeration pe-
riod of the refrigerating compartment, so that the refrig-
eration cycle of the refrigerating compartment matches
the ice-making cycle of the ice machine, thus improving
the ice-making efficiency of the ice machine and reducing
the energy consumption of the refrigerator.

[0006] This present disclosure in embodiments also
proposes a device for controlling refrigeration of a refrig-
erator and a refrigerator.

[0007] To solve the above problem, a first aspect of
the present disclosure in embodiments proposes a meth-
od for controlling refrigeration of a refrigerator, wherein
a refrigeration system of the refrigerator comprises:

a refrigerating evaporator for refrigerating a refriger-
ating compartment,

an ice-making evaporator for making ice in an ice
machine,

a refrigerating capillary tube and an ice-making cap-
illary tube adjacent to the refrigerating evaporator
and the ice-making evaporator, and
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a control valve for controlling the refrigerating capil-
lary tube and the ice-making capillary tube;
the method comprises:

recognizing a current ice-making stage of the
ice machine;

acquiring a current temperature of an ice-mak-
ing compartment in the refrigerator; and
controlling a connecting direction of the control
valve according to the current ice-making stage
and the current temperature.

[0008] According to the method for controlling refrig-
eration of a refrigerator in embodiments of the present
disclosure, the connecting direction of the control valve
is controlled to determine the time of performing refrig-
eration and the time of ending refrigeration for corre-
sponding compartments, thereby controlling the refriger-
ation period of the refrigerating compartment and delay-
ing the starting refrigeration time of the refrigerating com-
partment to be within a heating-deicing stage of ice-mak-
ing mode of the ice-making compartment, such that the
refrigeration cycle of the refrigerating compartment
matches the ice-making cycle of the ice-making compart-
ment, thus improving the ice-making efficiency of the ice
machine and reducing the energy consumption of the
refrigerator.

[0009] Inembodiments of the present disclosure, con-
trolling a connecting direction of the control valve accord-
ing to the current ice-making stage and the current tem-
perature comprises:

detecting and determining that the current ice-mak-
ing stage is a heating-deicing stage;

detecting and determining that the current tempera-
ture is greater than a first preset temperature thresh-
old; and

controlling the control valve to switch on the connect-
ing direction to the refrigerating capillary tube.

[0010] In embodiments of the present disclosure, the
method further comprises:

detecting and determining that the current tempera-
ture is less than or equal to the first preset temper-
ature threshold; and

controlling the control valve to switch off.

[0011] In embodiments of the present disclosure, de-
tecting and determining that the currentice-making stage
is a heating-deicing stage comprises:

acquiring a current operating power of the refriger-
ator;

detecting and determining that the current operating
power is within a preset range; and

determining that the current ice-making stage is the
heating-deicing stage.
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[0012] In embodiments of the present disclosure, the
method further comprises:

detecting and determining that the current ice-mak-
ing stage is a first ice-making stage;

detecting and determining that the current tempera-
ture is greater than a second preset temperature
threshold; and

controlling the control valve to switch on the connect-
ing direction to both the refrigerating capillary tube
and the ice-making capillary tube.

[0013] In embodiments of the present disclosure, the
method further comprises:

detecting and determining that the current tempera-
ture is less than or equal to the second preset tem-
perature threshold; and

controlling the control valve to switch off the connect-
ing direction to the refrigerating capillary tube.

[0014] In embodiments of the present disclosure, the
method further comprises:

acquiring a refrigeration request instruction issued
by either the refrigerating compartment or the ice-
making compartment,

before controlling a connecting direction of the con-
trol valve according to the current ice-making stage
and the current temperature.

[0015] In embodiments of the present disclosure, the
method further comprises:

detecting and determining that the ice machine is
currently operating in an ice-making mode,

before recognizing a current ice-making stage of the
ice machine.

[0016] In embodiments of the present disclosure, the
method further comprises:

detecting and determining that the ice machine is
currently operating in a non-ice making mode;
detecting a refrigeration request instruction issued
by either the refrigerating compartment or the ice-
making compartment; and

controlling the connecting direction of the control
valve according to the detected refrigeration request
instruction and a source of the refrigeration request
instruction.

[0017] The present disclosure in embodiments further
proposes an electronic device, comprising:

at least one memory;
a processor;
at least one program,
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wherein the at least one program is stored in the
memory thatwhen executed by the at least one proc-
essor, to implement a method for controlling refrig-
eration of a refrigerator as described in the embod-
iments of the first aspect of the present disclosure.

[0018] The presentdisclosure in embodiments still fur-
ther proposes a non-transitory computer-readable stor-
age medium having stored therein a computer program
that, when executed by a processor, causes the proces-
sor to perform a method for controlling refrigeration of a
refrigerator as described in the embodiments of the first
aspect of the present disclosure.

[0019] To solve the above problem, a second aspect
of the present disclosure in embodiments proposes a de-
vice for controlling refrigeration of a refrigerator, wherein
a refrigeration system of the refrigerator comprises:

a refrigerating evaporator for refrigerating a refriger-
ating compartment,

an ice-making evaporator for making ice in an ice
machine,

a refrigerating capillary tube and an ice-making cap-
illary tube adjacent to the refrigerating evaporator
and the ice-making evaporator, and

a control valve for controlling the refrigerating capil-
lary tube and the ice-making capillary tube;

the device comprises:

a recognizing module, configured to recognize
a current ice-making stage of the ice machine;
an acquiring module, configured to acquire a
current temperature of the ice-making compart-
ment in the refrigerator; and

acontrolling module, configured to control a con-
necting direction of the control valve according
to the current ice-making stage and the current
temperature.

[0020] According to the device for controlling refriger-
ation of a refrigerator in embodiments of the present dis-
closure, the connecting direction of the control valve is
controlled to determine the time of performing refrigera-
tion and the time of ending refrigeration for corresponding
compartments, thereby controlling the refrigeration peri-
od of the refrigerating compartment and delaying the
starting refrigeration time of the refrigerating compart-
ment to be within a heating-deicing stage of ice-making
mode of the ice-making compartment, such that the re-
frigeration cycle of the refrigerating compartment match-
es the ice-making cycle of the ice-making compartment,
thus improving the ice-making efficiency of the ice ma-
chine and reducing the energy consumption of the refrig-
erator.

[0021] In embodiments of the present disclosure, the
controlling module is further configured to:

detect and determine that the current ice-making
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stage is a heating-deicing stage;

detect and determine that the current temperature
is greater than a first preset temperature threshold;
and

control the control valve to switch on the connecting
direction to the refrigerating capillary tube.

[0022] In embodiments of the present disclosure, the
controlling module is further configured to:

detect and determine that the current temperature
is less than or equal to the first preset temperature
threshold; and

control the control valve to switch off.

[0023] In embodiments of the present disclosure, the
controlling module is further configured to:

acquire a current operating power of the refrigerator;
detect and determine that the current operating pow-
er is within a preset range; and determine that the
current ice-making stage is the heating-deicing
stage.

[0024] In embodiments of the present disclosure, the
controlling module is further configured to:

detect and determine that the current ice-making
stage is a first ice-making stage;

detect and determine that the current temperature
is greater than a second preset temperature thresh-
old; and

control the control valve to switch on the connecting
direction to both the refrigerating capillary tube and
the ice-making capillary tube.

[0025] In embodiments of the present disclosure, the
controlling module is further configured to:

detect and determine that the current temperature
is less than or equal to the second preset tempera-
ture threshold; and

control the control valve to switch off the connecting
direction to the refrigerating capillary tube.

[0026] In embodiments of the present disclosure, the
controlling module is further configured to:

acquire a refrigeration request instruction issued by ei-
ther the refrigerating compartment or the ice-making
compartment.

[0027] In embodiments of the present disclosure, the
controlling module is further configured to:

detect and determine that the ice machine is currently
operating in an ice-making mode before recognizing a
current ice-making stage of the ice machine.

[0028] In embodiments of the present disclosure, the
controlling module is further configured to:
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detect and determine that the ice machine is current-
ly operating in a non-ice making mode;

detect a refrigeration request instruction issued by
either the refrigerating compartment or the ice-mak-
ing compartment; and

control the connecting direction of the control valve
according to the detected refrigeration request in-
struction and a source of the refrigeration request
instruction.

[0029] A third aspect of the present disclosure in em-
bodiments proposes a refrigerator, comprising the device
for controlling refrigeration of a refrigerator, based on the
device for controlling refrigeration of a refrigerator as de-
scribed in embodiments of the above aspect. According
to the device for controlling refrigeration of a refrigerator
as described in embodiments of the above aspect, it is
possible to implement the controlling of refrigeration pe-
riod of the refrigerating compartment, such that the re-
frigeration cycle of the refrigerating compartment match-
es the ice-making cycle of the ice machine, thus improv-
ing the ice-making efficiency of the ice machine and re-
ducing the energy consumption of the refrigerator.

DESCRIPTION OF DRAWINGS
[0030]

Fig. 1 is a block diagram of a refrigeration system
that can be implemented in a method for controlling
refrigeration of a refrigerator according to an embod-
iment of the present disclosure;

Fig. 2 is a block diagram of a refrigeration system
that can be implemented in a method for controlling
refrigeration of a refrigerator according to an embod-
iment of the present disclosure;

Fig. 3 is a schematic flow chart of a method for con-
trolling refrigeration of a refrigerator according to an
embodiment of the present disclosure;

Fig. 4 is a schematic diagram showing a refrigeration
cycle of arefrigerating compartment and anice-mak-
ing cycle of an ice-making compartment in a method
for controlling refrigeration of a refrigerator according
to an embodiment of the present disclosure;

Fig. 5 is a schematic diagram of comparison of a
refrigeration cycle of a refrigerating compartment
and an ice-making cycle of an ice-making compart-
ment in a method for controlling refrigeration of a
refrigerator according to an embodiment of the
present disclosure;

Fig. 6 is a schematic flow chart of a process for con-
trolling a starting refrigeration time of a refrigerating
compartmentin a method for controlling refrigeration
of a refrigerator according to an embodiment of the
present disclosure;

Fig. 7 is a schematic flow chart of a process for im-
proving ice-making efficiency in a method for con-
trolling refrigeration of a refrigerator according to an
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embodiment of the present disclosure;

Fig. 8 is a schematic flow chart of a method for con-
trolling refrigeration of a refrigerator according to an
embodiment of the present disclosure;

Fig. 9 is a flow chart of a process for controlling a
method for controlling refrigeration of a refrigerator
according to an embodiment of the present disclo-
sure;

Fig. 10 is a block diagram showing the structure of
a device for controlling refrigeration of a refrigerator
according to an embodiment of the present disclo-
sure;

Fig. 11 is a block diagram showing the structure of
a refrigerator according to an embodiment of the
present disclosure;

Fig. 12 is a block diagram showing the structure of
an electronic device according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION

[0031] The embodiments of the present disclosure are
described in detail below. Examples of the embodiments
are shown in the accompanying drawings, in which the
same or similar reference numerals indicate the same or
similar elements or elements with the same or similar
functions. The embodiments described below with refer-
ence to the drawings are exemplary and are intended to
explain the present disclosure, which should not be un-
derstood as a limitation to the present disclosure.
[0032] A refrigerator and a method and device for con-
trolling refrigeration of a refrigerator according to embod-
iments of the present disclosure are described below with
reference to the drawings.

[0033] Fig. 1is a block diagram of a refrigeration sys-
tem that can be implemented in a method for controlling
refrigeration of a refrigerator according toan embodiment
of the present disclosure. As shown in Fig. 1, the refrig-
eration system at least includes a compressor, a con-
denser, a control valve, a refrigerating capillary tube, an
ice-making capillary tube, a refrigerating evaporator, an
ice-making evaporator and an air return pipe. Among
them, the compressor is connected to the condenser, the
condenser is connected to the control valve, the control
valve is respectively connected to the refrigerating cap-
illary tube and the ice-making capillary tube, the refrig-
erating capillary tube is connected to the refrigerating
evaporator, the ice-making capillary tube is connected
to the ice-making evaporator, the ice-making evaporator
is connected to the compressor through the air return
pipe, and the refrigerating evaporator is connected to the
ice-making evaporator. Among them, the refrigerating
evaporator is configured to refrigerate the refrigerating
compartment in the refrigerator, and the ice-making
evaporator is configured to make ice in the ice machine,
thatis, for makingice in an ice-making compartment. The
control valve is configured to control switching on or
switching off a connecting direction to the refrigerating
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capillary tube and the ice-making capillary tube.

[0034] Fig. 2 is a block diagram of a refrigeration sys-
tem that can be implemented in a method for controlling
refrigeration of arefrigerator according to an embodiment
of the present disclosure. As shown in Fig. 2, the refrig-
eration system in Fig. 2 differs from that in Fig. 1 in that
the refrigerating evaporator in this refrigeration system
is not connected to the ice-making evaporator but is con-
nected to the compressor through the air return pipe.
[0035] It should be noted that the ice machine in the
embodiments of the present disclosure can be located
but not limited to, in a refrigerating compartment or a
freezing compartment of the refrigerator, and the specific
location can be determined according to actual condi-
tions.

[0036] Fig. 3 is a schematic flow chart of a method for
controlling refrigeration of a refrigerator according to an
embodiment of the present disclosure. As shown in Fig.
3, the method for controlling refrigeration of a refrigerator
in this embodiment includes the following steps.

S1. Recognizing a current ice-making stage of the ice
machine

[0037] It should be noted that, in this embodiment, the
ice-making stage of the ice machine includes two stages,
i.e., a heating-deicing stage and a first ice-making stage.
Among them, during the heating-deicing stage, a heating
wire in the ice machine works to melt part of ice cubes,
thereby causing the ice cubes to fall off. During the first
ice-making stage, the ice-making evaporator works to
decrease the temperature of the ice-making compart-
ment, so that the liquid solidifies into a solid. It should be
understood that the ice-making stage of the ice machine
may be referred to as an ice-making mode, and the non-
ice-making stage of the ice machine may be referred to
as a non-ice-making mode to facilitate describing and
distinguishing the ice-making stage and the non-ice-
making stage. Optionally, it is possible to detect and de-
termine that the ice machine is currently operating in an
ice-making mode, before recognizing a current ice-mak-
ing stage of the ice machine. Specifically, when detecting
if the ice machine is operating in an ice-making mode,
for example, a user’s interactive interface or working
mode selection button may be provided on the refriger-
ator, that the ice machine is currently operating in an ice-
making mode can be determined by user according to
the user’s interactive interface or working mode selection
button on the refrigerator. If the user selects the ice-mak-
ing mode through the user’s interactive interface, it is
determined that the ice machine is currently operating in
an ice-making mode. Optionally, the working mode can
be selected through voice or remote control. When the
ice-making mode is selected through voice or remote
control, it can be determined that the ice machine is cur-
rently operating in an ice-making mode.

[0038] Duringthe heating-deicing stage inthe ice-mak-
ing mode, a heating wire in the ice machine need to work
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to increase the temperature, to cause the solidified ice
cubes to fall off. Thus, the current operating power of the
refrigerator would be greater than the normal operating
power of the refrigerator under the action of heating wire
working. Thereby, in embodiments of the present disclo-
sure, the current ice-making stage in the ice-making
mode can be determined according to the current oper-
ating power of the refrigerator.

[0039] Inthe actual working process of the refrigerator,
the operating power during the heating-deicing stage
(hereinafter referred to as the "first power") is greater
than the refrigerating power of the ice-making compart-
ment alone in the refrigerator, but it is less than the re-
frigerating power of both the ice-making compartment
and the refrigerating compartment in the refrigerator
(hereinafter referred to as the "first power"). Thus, during
the heating-deicing stage, when the refrigerator simulta-
neously performs the refrigeration of refrigerating com-
partment, the operating power of the refrigerator (here-
inafter referred to as the "third power" for convenience
of description) would be greater than the second power
due to the large power of heating wire in the ice machine.
As shown in Fig. 4, line 1 shows the change of temper-
ature in the refrigerating compartment, line 2 shows the
change of temperature in the ice-making compartment,
and line 3 shows the change of operating power of the
refrigerator. Among them, in the time period from 0 to t1,
the refrigerating compartment does not perform refriger-
ation but the ice-making mode is in the heating-deicing
stage; in the time period from t1 to t2, the refrigerating
compartment performs refrigeration and the ice-making
mode is in the heating-deicing stage; in the time period
from t2 to t3, the refrigerating compartment continues
refrigeration but the ice-making mode turns to an ice-
making stage; and in the time period from t3 to t4, the
refrigerating compartment stops refrigeration and the ice-
making mode keeps in the ice-making stage until the ice-
making stage ends. In the entire ice-making mode, the
operating power P during the heating-deicing stage is
within the range of the first power Pl to the second power
P2. Thus, whether the ice-making mode is in the heating-
deicing stage can be determined according to the oper-
ating power of the refrigerator. If the ice-making mode is
not in the heating-deicing stage, it is in a first ice-making
stage.

[0040] Optionally, after the ice machine is determined
to be operated in the ice-making mode, a current tem-
perature of the heating wire in the ice machine can be
detected, thereby determining the current temperature
ofthe heating wire. If the current temperature of the heat-
ing wire is higher than the preset temperature, itindicates
that the ice machine is currently in the heating-deicing
stage of the ice-making mode.

S2. Acquiring a current temperature of an ice-making
compartment in the refrigerator

[0041] Specifically, a temperature sensor may be pro-
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vided in the ice-making compartment in the refrigerator,
to detect the current temperature of the ice-making com-
partment.

S3. Controlling a connecting direction of the control valve
accordingtothe currentice-making stage and the current
temperature

[0042] According tothe currentice-making stage of the
ice-making mode and the current temperature in the ice-
making compartment acquired, the connecting direction
of the control valve can be controlled to determine wheth-
er the refrigerating compartment is to be refrigerated.
Through controlling the refrigeration period of the refrig-
erating compartment, the refrigeration cycle of the refrig-
erating compartment matches the ice-making cycle of
the ice-making compartment, thus reducing the influence
of the refrigeration in the refrigerating compartment on
the ice-making in the ice machine, improving the ice-mak-
ing efficiency and ice-making amount, shortening the ice-
making cycle, and reducing the energy consumption of
the refrigerator.

[0043] It should be noted that, referring to Fig. 5, in an
ideal state, as shown in Fig. 5a, the refrigeration cycle of
the refrigerating compartment is same as the refrigera-
tion cycle of the ice-making compartment. At the time,
the ice-making efficiency of the ice machine is the high-
est, the ice-making amount is the highest and the energy
consumption of the refrigerator is the lowest. Among
them, during the time period from 0 to t1, the refrigerating
compartment is in a refrigeration stage and the ice-mak-
ing compartmentis in a heating-deicing stage; during the
time period from t1 to t2, the refrigerating compartment
ends refrigerating, the ice-making compartment starts in-
tothefirstice-making stage, and makingice begins. How-
ever, in a practical application, since the refrigeration cy-
cle of the refrigerating compartment is often shorter than
the ice-making cycle of the ice-making compartment, the
situation shown in Fig. 5b often occurs during the oper-
ation of the refrigerator, thereby generally resulting in the
refrigerating compartment being in a refrigeration stage
and the ice-making compartment being in a firstice-mak-
ing stage. At the time, due to the amount of refrigerant
splitting, the temperature of the ice-making evaporator
rises, despite still lower than the preset temperature, re-
sulting in slow down of the decrease of temperature of
the ice-making compartment, decreasing the ice-making
rate, increasing the ice-making cycle, reducing the ice-
making amount and increasing the energy consumption.
In addition, even when the starting refrigeration time of
the refrigerating compartment keeps path with the heat-
ing-deicing time of the ice-making compartment, the sit-
uation shown in Fig. 5¢c occurs, resulting in that the ice-
making compartment is still in the late stage of the heat-
ing-deicing stage when the refrigerating compartment
begins in a refrigeration stage again. Meanwhile, due to
the amount of refrigerant splitting, the temperature of the
ice-making evaporator rises, despite still lower than the
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preset temperature, which would slow down the de-
crease of temperature of the ice-making compartment,
decrease the ice-making rate, increase the ice-making
cycle, reduce the ice-making amount, and increase the
energy consumption. However, in the embodiments of
the present disclosure, through controlling the refrigera-
tion period of the refrigerating compartment and delaying
the starting refrigeration time of the refrigerating com-
partment to be within a heating-deicing stage of ice-mak-
ing mode of the ice-making compartment, the refrigera-
tion cycle of the refrigerating compartment matches the
ice-making cycle of the ice-making compartment, there-
by forming the cycles as shown in Fig. 5d, thus greatly
reducing the time period when both the refrigerating com-
partment and the ice-making compartment perform re-
frigerating, thereby reducing the influence of refrigeration
in the refrigerating compartment on ice-making in the ice-
making compartment, improving the ice-making efficien-
cy and ice-making amount, shortening the ice-making
cycle, and reducing the energy consumption of the re-
frigerator.

[0044] Above all, the present disclosure in embodi-
ments proposes a method for controlling refrigeration of
a refrigerator. The method controls the connecting direc-
tion of the control valve in the refrigeration system of the
refrigerator according to the current ice-making stage of
the ice machine and the current temperature of the ice-
making compartment. Through controlling the connect-
ing direction of the control valve to determine the time of
performing refrigeration and the time of ending refriger-
ation for corresponding compartments, the refrigeration
period of the refrigerating compartment is controlled and
the starting refrigeration time of the refrigerating com-
partment is delayed to be within a heating-deicing stage
ofice-making mode ofthe ice-making compartment, such
that the refrigeration cycle of the refrigerating compart-
ment matches the ice-making cycle of the ice-making
compartment, thus improving the ice-making efficiency
of the ice machine and the ice-making amount, shorten-
ing the ice-making cycle, and reducing the energy con-
sumption of the refrigerator.

[0045] In some embodiments, the time of performing
refrigeration in the refrigerating compartment can be de-
termined according to the temperature in the ice-making
compartment. Fig. 6is a schematic flow chart of a process
for controlling a starting refrigeration time of the refriger-
ating compartment in a method for controlling refrigera-
tion of a refrigerator according to an embodiment of the
present disclosure. As shown in Fig. 6, the method in-
cludes the following steps.

S61. Detecting and determining that the current ice-mak-
ing stage is a heating-deicing stage

[0046] Specifically, if the refrigerator is in the heating-
deicing stage can be determined according to the current
operating power of the refrigerator. Referring to the de-
scription in step S1, if the current operating power of the
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refrigerator is between the first power and the second
power, it indicates that the current ice-making stage is a
heating-deicing stage.

S62. Detecting and determining that the current temper-
ature is greater than a first preset temperature threshold

[0047] Itshould be noted that a first preset temperature
threshold is preset in the refrigerator, and whether the
refrigeration in the refrigerating compartment is initiated
can be determined according to the temperature in the
ice-making compartment and the first preset temperature
threshold. In embodiments of the present disclosure, the
first preset temperature threshold is set, and only when
the temperature in the ice-making compartment is great-
er than the first preset temperature threshold, the refrig-
eration in the refrigerating compartment can be initiated,
thereby capable of delaying the starting refrigeration time
of the refrigerating compartment, such that the refriger-
ation cycle of the refrigerating compartment matches the
ice-making cycle of the ice-making compartment.
[0048] Specifically, the current temperature of the re-
frigerating compartment of the refrigerator is acquired
and it can be compared with the first preset temperature
threshold. Further, the magnitude relationship between
the current temperature of the refrigerating compartment
of the refrigerator and the first preset temperature thresh-
old canbe determined. Ifthe currenttemperature is great-
er than the first preset temperature threshold, step S63
is executed; otherwise, step S64 is executed.

S63. Controlling the control valve to switch on the con-
necting direction to the refrigerating capillary tube

[0049] Specifically, when the current temperature is
greater than the first preset temperature threshold, the
refrigeration of the refrigerating compartment is per-
formed, that is, controlling the control valve to switch on
the connecting direction to the refrigerating capillary tube.
It should be understood that the control valve switches
off the connecting direction to the ice-making capillary
tube at this time.

S64. Controlling the control valve to switch off

[0050] Specifically, if the current temperature is less
than or equal to the first preset temperature threshold,
the control valve switches off, that is, the refrigeration
system stops refrigerating, thereby delaying the starting
refrigeration time of the refrigerating compartment.

[0051] In some embodiments, considering that the si-
multaneous refrigeration of the refrigerating compart-
ment and the refrigerating compartment for a long time
would reduce the ice-making efficiency and increase the
energy consumption, the refrigeration ending period of
the refrigerating compartment can also be controlled to
avoid occurrence of the above situation. Specifically, re-
ferring to Fig. 7, Fig. 7 is a schematic flow chart of a
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process for improving ice-making efficiency in a method
for controlling refrigeration of a refrigerator according to
an embodiment of the present disclosure. As shown in
Fig. 7, the method includes the following steps.

S71. Detecting and determining that the currentice-mak-
ing stage is a first ice-making stage

[0052] Specifically, whether the heating-deicing stage
ends can be detected. When the heating-deicing stage
ends, it indicates that the current ice-making stage is in
the first ice-making stage.

S72. Detecting and determining that the current temper-
atureis greater than asecond presettemperature thresh-
old

[0053] It should be noted that a second preset temper-
ature threshold is preset in the refrigerator. Whether the
refrigeration in the refrigerating compartment ends can
be determined according to the temperature in the ice-
making compartmentand the second preset temperature
threshold. The setting of the second preset temperature
threshold prevents the refrigerating compartmentand the
ice-making compartment from simultaneously refrigerat-
ing for a long time, thus not only reducing energy con-
sumption and improving ice-making efficiency, but also
meeting the refrigeration requirements of the refrigerat-
ing compartment. For example, if the target temperature
set in the refrigerating compartment is lower than the
second preset temperature threshold, the refrigeration
of the refrigerating compartment is ended in advance to
ensure ice-making efficiency; and if the target tempera-
ture set in the refrigerating compartment is greater than
or equal to the second preset temperature threshold, the
refrigeration of the refrigerating compartment can be end-
ed when the target temperature is reached.

[0054] Specifically, the current temperature of the re-
frigerating compartment of the refrigerator is acquired
and it can be compared with the second preset temper-
ature threshold. Further, the magnitude relationship be-
tween the current temperature of the refrigerating com-
partment of the refrigerator and the second preset tem-
perature threshold can be determined. If the current tem-
perature is greater than the second preset temperature
threshold, step S73 is executed; otherwise, step S74 is
executed.

S73. Controlling the control valve to switch on the con-
necting direction to both the refrigerating capillary tube
and the ice-making capillary tube

[0055] Specifically, ifthe currenttemperatureis greater
than the second preset temperature threshold, the con-
trol valve is controlled to switch on the connecting direc-
tion to both the refrigerating capillary tube and the ice-
making capillary tube, thus performing the refrigeration
in both the ice-making compartment and the refrigerating
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compartment.

S74. Controlling the control valve to switch off the con-
necting direction to the refrigerating capillary tube

[0056] Specifically, if the current temperature is less
than orequal to the second preset temperature threshold,
the control valve is controlled to switch off the connecting
direction to the refrigerating capillary tube, thus ending
the refrigeration in the refrigerating compartment.
[0057] It should be understood that, in this embodi-
ment, the method needs to acquire arefrigeration request
instruction issued by either the refrigerating compartment
or the ice-making compartment before controlling a con-
necting direction of the control valve, and select the con-
necting direction to be switched on by the control valve
according to the corresponding refrigeration request in-
struction.

[0058] Insome embodiments, ifthe ice machineis cur-
rently operating in a non-ice-making mode, the connect-
ing direction of the control valve can be controlled ac-
cording to the following steps. As shown in Fig. 8, the
method includes steps.

S81. Detecting and determining that the ice machine is
currently operating in a non-ice-making mode

[0059] Specifically, referring to the description in step
S 1 as above, if the ice machine is not in the ice-making
mode, it is determined that the ice machine is currently
operating in a non-ice-making mode.

S82. Detecting a refrigeration request instruction issued
by either the refrigerating compartment or the ice-making
compartment

[0060] Specifically, during the operation of the refrig-
erator, when the internal temperature of the refrigerator
changes, compartments like the refrigerating compart-
ment, the ice-making compartment and the like are to be
refrigerated from time to time. When a corresponding
compartment needs to be refrigerated, the correspond-
ing compartment willissue a refrigeration requestinstruc-
tion to request being refrigerated by the refrigerator.
Thus, the refrigeration request instruction issued by re-
spective compartment can be detected in real time or at
intervals.

S83. Controlling the connecting direction of the control
valve according to the detected refrigeration request in-
struction and a source of the refrigeration requestinstruc-
tion

[0061] Specifically, the connecting direction of the con-
trol valve is controlled according to the refrigeration re-
quest instruction issued by corresponding compart-
ments. For example, if the ice-making compartment and
the refrigerating compartment both issue a refrigeration
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request instruction, the control valve would switch on the
connecting direction to both the refrigerating capillary
tube and the ice-making capillary tube. If the ice-making
compartment issues a refrigeration request instruction
but the refrigerating compartment does not issue a re-
frigeration request instruction, the control valve would
switch on the connecting direction to the ice-making cap-
illary tube but would switch off the connecting direction
to the refrigerating capillary tube.

[0062] Fig.9is a flow chart of a process for controlling
a method for controlling refrigeration of a refrigerator ac-
cording to an embodiment of the present disclosure. As
shown in Fig. 9, the process for controlling a method for
controlling refrigeration of a refrigerator according to an
embodiment of the present disclosure includes the fol-
lowing steps.

S91. Detecting if the ice machine is in an ice-making
mode

[0063] If yes, a step S92 is executed. If no, a step S93
is executed.

S92. Detecting if the ice-making compartment issues a
refrigeration request instruction

[0064] If yes, a step S921 is executed. If no, a step
S922 is executed.

S921. Detecting if the refrigerating compartment issues
a refrigeration request instruction

[0065] If yes, a step S8211 is executed. If no, a step
S$9212 is executed.

59211. Detecting if the current temperature of the ice-
making compartment is greater than a second preset
temperature threshold

[0066] If yes, a step S9213 is executed. If no, a step
S$9212 is executed.

[0067] S9212. The control valve switches on the con-
necting direction to the ice-making capillary tube.
[0068] S9213. The control valve switches on the con-
necting direction to both the refrigerating capillary tube
and the ice-making capillary tube.

S922. Detecting if the refrigerating compartment issues
a refrigeration request instruction

[0069] If yes, a step S9221 is executed. If no, a step
S$9222 is executed.

S9221. Detecting if the current temperature of the ice-
making compartment is greater than a first preset tem-
perature threshold

[0070] If yes, a step S9222 is executed. If no, a step
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S9223 is executed.

[0071] S9222. The control valve switches on the con-
necting direction to the refrigerating capillary tube.
[0072] S9223. The connecting direction of the control
valve remains unchanged and the refrigeration system
stops refrigerating.

S93. Detecting if the ice-making compartment issues a
refrigeration request instruction

[0073] If yes, a step S931 is executed. If no, a step
S932 is executed.

S931. Detecting if the refrigerating compartment issues
a refrigeration request instruction

[0074] If yes, a step S9311 is executed. If no, a step
S9312 is executed.

[0075] 59311. The control valve switches on the con-
necting direction to both the refrigerating capillary tube
and the ice-making capillary tube.

[0076] S9312. The control valve switches on the con-
necting direction to the ice-making capillary tube.

S932. Detecting if the refrigerating compartment issues
a refrigeration request instruction

[0077] If yes, a step S9321 is executed. If no, a step
S9322 is executed.

[0078] S9321. The control valve switches on the con-
necting direction to the refrigerating capillary tube.
[0079] S9322. The connecting direction of the control
valve remains unchanged and the refrigeration system
stops refrigerating.

[0080] Itshould be noted that, according to the method
proposed in this embodiment, the refrigeration system of
the refrigerator is controlled, such that the refrigeration
cycle of the refrigerating compartment matches the ice-
making cycle of the ice-making compartment, referring
to Fig. 4 showing the schematic diagram of the refriger-
ation cycle of refrigerating compartment and the ice-mak-
ing cycle of ice-making compartment. Therefore, the ice-
making in the ice machine is less influenced by the re-
frigeration in the refrigerating compartment, improving
the ice-making efficiency and ice-making amount, short-
ening the ice-making cycle, and reducing the energy con-
sumption of the refrigerator.

[0081] To implement the method in the foregoing em-
bodiments, the present disclosure still further proposes
a device for controlling refrigeration of a refrigerator, in
which a refrigeration system of the refrigerator includes:

a refrigerating evaporator for refrigerating a refriger-
ating compartment,

an ice-making evaporator for making ice in an ice
machine,

a refrigerating capillary tube and an ice-making cap-
illary tube adjacent to the refrigerating evaporator
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and the ice-making evaporator, and
a control valve for controlling the refrigerating capil-
lary tube and the ice-making capillary tube.

[0082] Fig.10is a block diagram showing the structure
of a device for controlling refrigeration of a refrigerator
according to an embodiment of the present disclosure.
As shown in Figure 10, the device includes:

a recognizing module 1001, configured to recognize
a current ice-making stage of the ice machine;

an acquiring module 1002, configured to acquire a
current temperature of the ice-making compartment
in the refrigerator; and

a controlling module 1003, configured to control a
connecting direction of the control valve according
to the current ice-making stage and the current tem-
perature.

[0083] Further, the controlling module 1003 is further
configured to:

detect and determine that the current ice-making
stage is a heating-deicing stage;

detect and determine that the current temperature
is greater than a first preset temperature threshold;
and

control the control valve to switch on the connecting
direction to the refrigerating capillary tube.

[0084] Further, the controlling module 1003 is further
configured to:

detect and determine that the current temperature
is less than or equal to the first preset temperature
threshold; and

control the control valve to switch off.

[0085] Further, the controlling module 1003 is further
configured to:

acquire a current operating power of the refrigerator;
detect and determine that the current operating pow-
er is within a preset range; and

determine that the current ice-making stage is the
heating-deicing stage.

[0086] Further, the controlling module 1003 is further
configured to:

detect and determine that the current ice-making
stage is a first ice-making stage;

detect and determine that the current temperature
is greater than a second preset temperature thresh-
old; and

control the control valve to switch on the connecting
direction to both the refrigerating capillary tube and
the ice-making capillary tube.
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[0087] Further, the controlling module 1003 is further
configured to:

detect and determine that the current temperature
is less than or equal to the second preset tempera-
ture threshold; and

control the control valve to switch off the connecting
direction to the refrigerating capillary tube.

[0088] Further, the controlling module 1003 is further
configured to:

acquire a refrigeration request instruction issued by ei-
ther the refrigerating compartment or the ice-making
compartment.

[0089] Further, the controlling module 1003 is further
configured to:

detect and determine that the ice machine is currently
operating in an ice-making mode before recognizing a
current ice-making stage of the ice machine.

[0090] Further, the controlling module 1003 is further
configured to:

detect and determine that the ice machine is current-
ly operating in a non-ice making mode;

detect a refrigeration request instruction issued by
either the refrigerating compartment or the ice-mak-
ing compartment; and

control the connecting direction of the control valve
according to the detected refrigeration request in-
struction and a source of the refrigeration request
instruction.

[0091] It should be understood that the foregoing de-
vice is configured to execute the method described in the
foregoing embodiments. The corresponding program
module in the device has implementation principles and
technical effects which are similar to those described in
the foregoing method. The working process of the device
may take reference to the process of the corresponding
method as above, which will not be repeated herein.

[0092] According to the device for controlling refriger-
ation of a refrigerator proposed in the embodiments of
the present disclosure, the controlling module in the de-
vice controls a connecting direction of the control valve
in the refrigeration system of the refrigerator according
to the current ice-making stage of the ice machine rec-
ognized by the recognizing module and the current tem-
perature of the ice-making compartment acquired by the
acquiring module. Therefore, the connecting direction of
the control valve is controlled to determine the time of
performing refrigeration and the time of ending refriger-
ation for corresponding compartments, thereby control-
ling the refrigeration period of the refrigerating compart-
ment and delaying the starting refrigeration time of the
refrigerating compartment to be within a heating-deicing
stage of ice-making mode of the ice-making compart-
ment, such that the refrigeration cycle of the refrigerating
compartment matches the ice-making cycle of the ice-
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making compartment, thus improving the ice-making ef-
ficiency of the ice machine and ice-making amount, short-
ening the ice-making cycle, and reducing the energy con-
sumption of the refrigerator.

[0093] To implement the above embodiments, the
present disclosure still further proposes a refrigerator.
Fig. 11 is a block diagram showing the structure of a
refrigerator according to an embodiment of the present
disclosure. As shown in Fig. 11, the refrigerator includes
the device for controlling refrigeration of a refrigerator
100.

[0094] To implement the above embodiments, the
presentdisclosure still further proposes an electronic de-
vice. Fig. 12 is a block diagram showing the structure of
an electronic device according to an embodiment of the
present disclosure. As shown in Fig. 12, the electronic
device includes a memory 1201 and a processor 1202;
wherein the processor 1202 runs a program correspond-
ing to an executable program code by reading the exe-
cutable program code stored in the memory 1201, to be
configured to implement each step in the method de-
scribed above.

[0095] To implement the embodiments as mentioned
above, the presentdisclosure still further proposes anon-
transitory computer-readable storage medium having
stored therein a computer program that, when executed
by a processor, causes the processor to implement each
step in the method described above.

[0096] In the description of the present disclosure, it
should be understood that the terms "center”, "longitudi-
nal", "transverse", "length", "width", "thickness", "upper",
"lower", "front", "back", "left", "right", "vertical", "horizon-
tal", "top", "bottom", "inner", "outer", "clockwise", "coun-
terclockwise", "axial", "radial", "circumferential" and the
like indicate the orientation or positional relationship is
that shown in the drawings, and is only for the conven-
ience of describing the presentdisclosure and simplifying
the description, rather than indicating or implying the
pointed device or element has to have a specific orien-
tation, and be constructed and operated in a specific ori-
entation, and therefore cannot be understood as a limi-
tation of the present disclosure.

[0097] In addition, the terms "first" and "second" are
only used for descriptive purposes and cannot be under-
stood as indicating or implying relative importance or im-
plicitly indicating the number of indicated technical fea-
tures. Therefore, the features defined with "first" and
"second" may explicitly or implicitly include at least one
of the features. In the description of the present disclo-
sure, the "plurality” means two or more than two, unless
otherwise specifically defined.

[0098] Inthe presentdisclosure, the terms "disposed",
"arranged", "connected", "fixed" and the like should be
understood broadly and may be either a fixed connection
or a detachable connection, or an integration; may be a
mechanical connection, or an electrical connection; may
be directly connected, or connected via an intermediate
medium; and may be the internal communication of two
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elements or the interaction of two elements, unless oth-
erwise explicitly stated and defined. For those skilled in
the art, the specific meanings of the above terms in the
present disclosure can be understood according to spe-
cific situations.

[0099] In the present disclosure, a first feature "on" or
"under" a second feature may refer to a direct contact of
the first feature with the second feature or an indirect
contact of the first feature and the second feature via an
intermediate medium, unless otherwise explicitly stated
and defined. Moreover, a first feature "above" a second
feature may mean the first feature is right above or ob-
liquely above the second feature, or merely that the first
feature is located at a level higher than the second fea-
ture. A first feature "below" a second feature may mean
the first feature is just below or obliquely below the sec-
ond feature, or merely that the first feature is located at
a level lower than the second feature.

[0100] Reference throughout this specification to "an
embodiment"”, "one embodiment", "some embodiments",
"an example", "a specific example" or "some examples"
means that a particular feature, structure, material, or
characteristic described in connection with the embodi-
ment or example is included in at least one embodiment
or example of the present disclosure. Thus, the appear-
ances of the phrases such as "in some embodiments",
"in one embodiment", "in an embodiment", "in an exam-
ple", "in a specific example" or "in some examples" in
various places throughout this specification are not nec-
essarily referring to the same embodiment or example
of the present disclosure. Moreover, the described par-
ticular feature, structure, material, or characteristic may
be combined in any one or more embodiments or exam-
ples in a suitable manner. Furthermore, the different em-
bodiments or examples and the features of the different
embodiments or examples described in this specification
may be combined by those skilled in the art without con-
tradiction.

[0101] Although embodiments of the present disclo-
sure have been shown and described in the above, it
would be appreciated that the above embodiments are
exemplary which cannot be construed to limit the present
disclosure, and changes, alternatives, substitution and
modifications can be made in the embodiments by those
skilled in the art without departing from scope of the
present disclosure.

Claims

1. A method for controlling refrigeration of a refrigera-
tor, wherein a refrigeration system of the refrigerator
comprises:

a refrigerating evaporator for refrigerating a re-
frigerating compartment,

an ice-making evaporator for making ice for an
ice machine, a refrigerating capillary tube and
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an ice-making capillary tube adjacent to the re-
frigerating evaporator and the ice-making evap-
orator, and

a control valve for controlling the refrigerating
capillary tube and the ice-making capillary tube;
the method comprises:

recognizing a current ice-making stage of
the ice machine;

acquiring a current temperature of an ice-
making compartmentin the refrigerator; and
controlling a connecting direction of the con-
trol valve according to the current ice-mak-
ing stage and the current temperature.

The method according to claim 1, wherein controlling
a connecting direction of the control valve according
to the current ice-making stage and the current tem-
perature comprises:

detecting and determining that the current ice-
making stage is a heating-deicing stage;
detecting and determining that the current tem-
perature is greater than a first preset tempera-
ture threshold; and

controlling the control valve to switch on the con-
necting direction to the refrigerating capillary
tube.

The method according to claim 2, further comprising:

detecting and determining that the current tem-
perature is less than or equal to the first preset
temperature threshold; and

controlling the control valve to switch off.

The method according to claim 2, wherein detecting
and determining that the current ice-making stage is
a heating-deicing stage comprises:

acquiring a current operating power of the re-
frigerator;

detecting and determining that the current op-
erating power is within a preset range; and
determining that the current ice-making stage is
the heating-deicing stage.

The method according to any one of claims 1 to 4,
further comprising:

detecting and determining that the current ice-
making stage is a first ice-making stage;
detecting and determining that the current tem-
perature is greater than a second preset tem-
perature threshold; and

controlling the control valve to switch on the con-
necting direction to both the refrigerating capil-
lary tube and the ice-making capillary tube.
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6. The method according to claim 5, further comprising:

detecting and determining that the current tem-
perature is less than or equal to the second pre-
set temperature threshold; and

controlling the control valve to switch off the con-
necting direction to the refrigerating capillary
tube.

7. The method according to any one of claims 1 to 6,

further comprising:

acquiring a refrigeration request instruction is-
sued by atleast either the refrigerating compart-
ment or the ice-making compartment,

before controlling a connecting direction of the
control valve according to the current ice-mak-
ing stage and the current temperature.

The method according to any one of claims 1 to 7,
further comprising:

detecting and determining that the ice machine
is currently operating in an ice-making mode,
before recognizing a current ice-making stage
of the ice machine.

The method according to any one of claims 1 to 8,
further comprising:

detecting and determining that the ice machine
is currently operating in a non-ice making mode;
detecting a refrigeration request instruction is-
sued by atleast either the refrigerating compart-
ment or the ice-making compartment; and
controlling the connecting direction of the control
valve according to the detected refrigeration re-
quest instruction and a source of the refrigera-
tion request instruction.

10. A device for controlling refrigeration of a refrigerator,

wherein a refrigeration system of the refrigerator
comprises:

a refrigerating evaporator for refrigerating a re-
frigerating compartment,

an ice-making evaporator for making ice for an
ice machine,

a refrigerating capillary tube and an ice-making
capillary tube adjacent to the refrigerating evap-
orator and the ice-making evaporator, and

a control valve for controlling the refrigerating
capillary tube and the ice-making capillary tube;
the device comprises:

a recognizing module, configured to recog-
nize a current ice-making stage of the ice
machine;



23

an acquiring module, configured to acquire
a current temperature of the ice-making
compartment in the refrigerator; and

a controlling module, configured to control
a connecting direction of the control valve
according to the current ice-making stage
and the current temperature.

11. The device according to claim 10, wherein the con-

trolling module is further configured to:

detect and determine that the current ice-mak-
ing stage is a heating-deicing stage;

detect and determine that the current tempera-
ture is greater than a first preset temperature
threshold; and

control the control valve to switch on the con-
necting direction to the refrigerating capillary
tube.

12. The device according to claim 11, wherein the con-

trolling module is further configured to:

detect and determine that the current tempera-
ture is less than or equal to the first preset tem-
perature threshold; and

control the control valve to switch off.

13. The device according to claim 11, wherein the con-

trolling module is further configured to:

acquire a current operating power of the refrig-
erator;

detect and determine that the current operating
power is within a preset range; and

determine that the current ice-making stage is
the heating-deicing stage.

14. The device according to any one of claims 10 to 13,

wherein the controlling module is further configured
to:

detect and determine that the current ice-mak-
ing stage is a first ice-making stage;

detect and determine that the current tempera-
ture is greater than a second preset temperature
threshold; and

control the control valve to switch on the con-
necting direction to both the refrigerating capil-
lary tube and the ice-making capillary tube.

15. The device according to claim 14, wherein the con-

trolling module is further configured to:

detect and determine that the current tempera-
ture is less than or equal to the second preset
temperature threshold; and

control the control valve to switch off the con-
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necting direction to the refrigerating capillary
tube.

The device according to any one of claims 10 to 15,
wherein the controlling module is further configured
to:

acquire a refrigeration request instruction issued by
at least either the refrigerating compartment or the
ice-making compartment.

The device according to any one of claims 10 to 16,
wherein the controlling module is further configured
to:

detect and determine that the ice machine is current-
ly operating in an ice-making mode before recogniz-
ing a current ice-making stage of the ice machine.

The device according to claim 17, wherein the con-
trolling module is further configured to:

detectand determine thatthe ice machineis cur-
rently operating in a non-ice making mode;
detect a refrigeration request instruction issued
by at least either the refrigerating compartment
or the ice-making compartment; and

control the connecting direction of the control
valve according to the detected refrigeration re-
quest instruction and a source of the refrigera-
tion request instruction.

A refrigerator, comprising the device for controlling
refrigeration of a refrigerator of any one of claims 10
to 18.

An electronic device, comprising a memory and a
processor;

wherein the processor runs a program correspond-
ing to an executable program code by reading the
executable program code stored in the memory, to
be configured to implement a method for controlling
refrigeration of a refrigerator of any one of claims 1
to 9.

A non-transitory computer-readable storage medi-
um having stored therein a computer program that,
when executed by a processor, causes the proces-
sor to perform a method for controlling refrigeration
of a refrigerator of any one of claims 1 to 9.
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