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(54) TEMPERATURE CONTROL METHOD, CONTROL DEVICE OF VARIABLE TEMPERATURE
CHAMBER IN REFRIGERATOR, AND REFRIGERATOR
(57)  An embodiment of the present invention pro-

vides a temperature control method and control device
of a variable-temperature compartment in a refrigerator,
and a refrigerator. The refrigerator includes a varia-
ble-temperature compartmentand a refrigeration system
adapted to generate cold air to cool the variable-temper-
ature compartment. The refrigeration system includes an
evaporator configured corresponding to the varia-
ble-temperature compartment. The temperature control
method of a variable-temperature compartment in a re-
frigerator includes: obtaining a settemperature of the var-
iable-temperature compartment; determining whether
the set temperature is greater than or equal to a first
temperature threshold, if yes, executing a non-freezing
temperature control mode on the variable-temperature
compartment; andif no, executing a freezing temperature
control mode on the variable-temperature compartment,
where the non-freezing temperature control mode is that
the refrigeration system is operated based on a temper-
ature of the variable-temperature compartment and a
temperature of the evaporator to cool the variable-tem-
perature compartment, and the freezing temperature
control mode is that the refrigeration system is operated
based on the temperature of the variable-temperature
compartment to cool the variable-temperature compart-
ment. In the technical solutions of the embodiments of
the present invention, temperature control modes of the
variable-temperature compartment can be flexibly
changed, and it is conducive to saving energy and de-
frosting in the non-freezing temperature control mode
and improving a cooling rate in the freezing temperature
control mode.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of
household appliance technologies, and in particular, to
a temperature control method and control device of a
variable-temperature compartment in a refrigerator, and
a refrigerator.

BACKGROUND

[0002] With continuous improvement of people’s living
standard and diversified development of item storage re-
quirements, people’s functional requirements for a refrig-
erator gradually increase. Currently, storage demands
for the refrigerator are no longer limited to simple refrig-
erating and freezing modes, and more and more refrig-
erators are gradually provided with a variable-tempera-
ture compartment capable of being flexibly changed be-
tween non-freezing and freezing modes. However, how
to flexibly control a temperature in the variable-temper-
ature compartment is a problem urgently to be resolved.

SUMMARY

[0003] An objective of the present invention is to pro-
vide a temperature control method and control device of
a variable-temperature compartment in a refrigerator,
and a refrigerator.

[0004] The refrigerator provided in the embodiments
of the present invention includes a variable-temperature
compartment and a refrigeration system adapted to gen-
erate cold air to cool the variable-temperature compart-
ment. The refrigeration system includes an evaporator
configured corresponding to the variable-temperature
compartment.

[0005] A temperature control method of a variable-
temperature compartment in a refrigerator provided in
the embodiments of the present invention includes: ob-
taining a set temperature of the variable-temperature
compartment; determining whether the set temperature
is greater than or equal to a first temperature threshold,
if yes, executing a non-freezing temperature control
mode on the variable-temperature compartment; and if
no, executing a freezing temperature control mode on
the variable-temperature compartment, where the non-
freezing temperature control mode is that the refrigera-
tion system is operated based on a temperature of the
variable-temperature compartment and a temperature of
the evaporator to cool the variable-temperature compart-
ment, and the freezing temperature control mode is that
the refrigeration system based on the temperature of the
variable-temperature compartment to cool the variable-
temperature compartment.

[0006] Optionally, the non-freezing temperature con-
trol mode includes: obtaining the temperature of the var-
iable-temperature compartment and the temperature of
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the evaporator; and determining whether the tempera-
ture of the variable-temperature compartment is greater
than a second temperature threshold, and determining
whether the temperature of the evaporator is greater than
a third temperature threshold, if yes, operating the refrig-
eration system.

[0007] Optionally, the second temperature threshold
is equal to the set temperature.

[0008] Optionally, the third temperature threshold is
equal to the temperature of the variable-temperature
compartment.

[0009] Optionally, the refrigeration system includes a
fan adapted to introduce the cold air into the variable-
temperature compartment. The non-freezing tempera-
ture control mode includes: operating the fan in a case
that the temperature of the variable-temperature com-
partment is greater than the second temperature thresh-
old, and the temperature of the evaporator is less than
the third temperature threshold.

[0010] Optionally, the refrigerator includes a closable
drawer located in the variable-temperature compart-
ment. The non-freezing temperature control mode in-
cludes: determining, before the refrigeration system is
operated, whether the drawer is closed, if yes, operating
the refrigeration system; and if no, closing the drawer
and then operating the refrigeration system.

[0011] Optionally, the non-freezing temperature con-
trol mode includes: determining, after the refrigeration
system is operated, whether the temperature of the var-
iable-temperature compartment is less than or equal to
the second temperature threshold, if yes, stopping oper-
ating the refrigeration system.

[0012] Optionally, the freezing temperature control
mode includes: obtaining the temperature of the variable-
temperature compartment; and determining whether the
temperature of the variable-temperature compartment is
greater than a fourth temperature threshold, if yes, op-
erating the refrigeration system.

[0013] Optionally, the fourth temperature threshold is
equal to the set temperature.

[0014] Optionally, the refrigerator includes a closable
drawer located in the variable-temperature compart-
ment. The freezing temperature control mode includes:
determining, before the refrigeration system is operated,
whether the drawer is open, if yes, operating the refrig-
eration system; and if no, opening the drawer and then
operating the refrigeration system.

[0015] Optionally, the freezing temperature control
mode includes: determining, after the refrigeration sys-
tem is operated, whether the temperature of the variable-
temperature compartment is less than or equal to the
fourth temperature threshold, if yes, stopping operating
the refrigeration system.

[0016] A control device of a variable-temperature com-
partment in a refrigerator provided in the embodiments
of the present invention includes: an obtaining module,
configured to obtain a set temperature of the variable-
temperature compartment; a determining module, con-
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figured to determine whether the set temperature is
greater than or equal to a first temperature threshold; and
a processing module, configured to execute a non-freez-
ing temperature control mode on the variable-tempera-
ture compartment in a case that the set temperature is
greater than or equal to the first temperature threshold,
and execute a freezing temperature control mode on the
variable-temperature compartment in a case that the set
temperature is less than the first temperature threshold,
where the non-freezing temperature control mode is that
the refrigeration system is operated based on a temper-
ature of the variable-temperature compartment and a
temperature of the evaporator to cool the variable-tem-
perature compartment, and the freezing temperature
control mode is that the refrigeration system is operated
based on the temperature of the variable-temperature
compartment to cool the variable-temperature compart-
ment.

[0017] Optionally, the processing module includes: a
first obtaining unit, configured to obtain the temperature
of the variable-temperature compartment and the tem-
perature of the evaporator; a first determining unit, con-
figured to determine whether the temperature of the var-
iable-temperature compartmentis greater than a second
temperature threshold, and determine whether the tem-
perature of the evaporator is greater than a third temper-
ature threshold; and a first processing unit, configured to
operate the refrigeration system in a case that the tem-
perature of the variable-temperature compartment is
greater than the second temperature threshold, and the
temperature of the evaporator is greater than the third
temperature threshold, to execute the non-freezing tem-
perature control mode.

[0018] Optionally, the refrigeration system includes a
fan adapted to introduce the cold air into the variable-
temperature compartment. The first processing unit is
configured to operate the fan in a case that the temper-
ature of the variable-temperature compartment is greater
than the second temperature threshold, and the temper-
ature of the evaporator is less than the third temperature
threshold.

[0019] Optionally, the refrigerator includes a closable
drawer located in the variable-temperature compart-
ment. The first determining unit is configured to deter-
mine, before the refrigeration system is operated, wheth-
er the drawer is closed. The first processing unit is con-
figured to operate the refrigeration system in a case that
thedraweris closed, orclose the drawerand then operate
the refrigeration system in a case that the drawer is not
closed.

[0020] Optionally, the first determining unit is config-
ured to determine, after the refrigeration system is oper-
ated, whether the temperature of the variable-tempera-
ture compartment is less than or equal to the second
temperature threshold. The first processing unit is con-
figured to stop operating the refrigeration system in a
case that the temperature of the variable-temperature
compartment is less than or equal to the second temper-
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ature threshold, to stop executing the non-freezing tem-
perature control mode.

[0021] Optionally, the processing module includes: a
second obtaining unit, configured to obtain the temper-
ature of the variable-temperature compartment; a sec-
ond determining unit, configured to determine whether
the temperature of the variable-temperature compart-
ment is greater than a fourth temperature threshold; and
a second processing unit, configured to operate the re-
frigeration system in a case that the temperature of the
variable-temperature compartment is greater than the
fourth temperature threshold, to execute the freezing
temperature control mode.

[0022] Optionally, the refrigerator includes a closable
drawer located in the variable-temperature compart-
ment. The second determining unit is configured to de-
termine, before the refrigeration system is operated,
whether the drawer is open. The second processing unit
is configured to operate the refrigeration systemin a case
that the drawer is open, or open the drawer and then
operate the refrigeration systemin a case that the drawer
is not open.

[0023] Optionally, the second determining unit is con-
figured to determine, after the refrigeration system is op-
erated, whether the temperature of the variable-temper-
ature compartmentis less than or equal to the fourth tem-
perature threshold. The second processing unit is con-
figured to stop operating the refrigeration system in a
case that the temperature of the variable-temperature
compartment is less than or equal to the fourth temper-
ature threshold, to stop executing the freezing tempera-
ture control mode.

[0024] The refrigerator provided in this embodiment of
the present invention further includes a control module.
The control module includes a processor and a memory,
the memory stores a computer program executable by
the processor, and the computer program, when execut-
ed by the processor, performing the temperature control
method of a variable-temperature compartment in a re-
frigerator provided in the embodiments of the present
invention.

[0025] Optionally, the refrigerator further includes a
closable drawer located in the variable-temperature com-
partment and a cover adapted to open or close the draw-
er.

[0026] Optionally, the refrigeration system includes a
fan adapted to introduce the cold air into the variable-
temperature compartment.

[0027] Compared with the related art, the technical so-
lutions of the embodiments of the present invention have
the following beneficial effects.

[0028] For example, while determining, based on a set
temperature, whether to execute a non-freezing temper-
ature control mode or a freezing temperature control
mode on a variable-temperature compartment, the non-
freezing temperature control mode is executed based on
a temperature of the variable-temperature compartment
and a temperature of an evaporator, and the freezing
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temperature control mode is executed based on the tem-
perature of the variable-temperature compartment. In
this way, temperature control modes of the variable-tem-
perature compartment can be flexibly changed, and it is
conducive to saving energy and defrosting in the non-
freezing temperature control mode and improving a cool-
ing rate in the freezing temperature control mode.
[0029] In another example, a drawer of the variable-
temperature compartment is further configured to be
closable, the drawer is closed in the non-freezing tem-
perature control mode, and the drawer is open in the
freezing temperature control mode, so that a fresh-keep-
ing effect ofitems in the non-freezing temperature control
mode may be improved, and freeze between the drawer
and a cover in the freezing temperature control mode
may be prevented, thereby improving user experience.
[0030] Inanotherexample, the technical solutions pro-
vided in the embodiments of the present invention may
be implemented without considerable and complex re-
construction on the structure of existing refrigerators,
which is simple and easy to implement, and is conducive
to reducing costs.

[0031] Other features of the present invention are to
be presented in the claims, accompanying drawings, and
description of the accompanying drawings. Features and
feature combinations described in the foregoing descrip-
tion and features and feature combinations described
and/or simply shown in the accompanying drawings can
not only be respectively presented in the described com-
binations, but also be presented in other combinations
or separately presented without departing from the scope
of the present invention. Embodiments that are not de-
scribed in the present invention and not specifically
shown in the accompanying drawings, but can be con-
sidered according to the detailed description of the em-
bodiments and can be obtained according to combina-
tions of various features shall be constructed to be in-
cluded and disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0032]

FIG. 1 is a schematic structural diagram of a refrig-
erator according to an embodiment of the present
invention;

FIG. 2 is a schematic flowchart of a temperature con-
trol method of a variable-temperature compartment
in a refrigerator according to an embodiment of the
present invention; and

FIG. 3is a principle block diagram of a control device
of a variable-temperature compartment in a refriger-
ator according to an embodiment of the present in-
vention.

DETAILED DESCRIPTION

[0033] In the related art, more and more refrigerators
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are gradually provided with a variable-temperature com-
partment capable of being flexibly changed between non-
freezing and freezing modes. However, how to flexibly
control a temperature in the variable-temperature com-
partment is a problem urgently to be resolved.

[0034] An embodiment of the present invention pro-
vides a temperature control method and control device
of a variable-temperature compartment in a refrigerator,
and a refrigerator. The refrigerator includes a variable-
temperature compartment and a refrigeration system
adapted to generate cold air to cool the variable-temper-
ature compartment. The refrigeration systemincludes an
evaporator configured corresponding to the variable-
temperature compartment. The temperature control
method of a variable-temperature compartment in a re-
frigerator includes: obtaining a settemperature of the var-
iable-temperature compartment; determining whether
the set temperature is greater than or equal to a first
temperature threshold, if yes, executing a non-freezing
temperature control mode on the variable-temperature
compartment; and if no, executing a freezing temperature
control mode on the variable-temperature compartment,
where the non-freezing temperature control mode is that
the refrigeration system is operated based on a temper-
ature of the variable-temperature compartment and a
temperature of the evaporator to cool the variable-tem-
perature compartment, and the freezing temperature
control mode is that the refrigeration system is operated
based on the temperature of the variable-temperature
compartment to cool the variable-temperature compart-
ment.

[0035] In the technical solutions of the embodiments
of the present invention, while determining, based on a
set temperature, whether to execute a non-freezing tem-
perature control mode or a freezing temperature control
mode on a variable-temperature compartment, the non-
freezing temperature control mode is executed based on
a temperature of the variable-temperature compartment
and a temperature of an evaporator, and the freezing
temperature control mode is executed based on the tem-
perature of the variable-temperature compartment. In
this way, temperature control modes of the variable-tem-
perature compartment can be flexibly changed, and itis
conducive to saving energy and defrosting in the non-
freezing temperature control mode and improving a cool-
ing rate in the freezing temperature control mode.
[0036] To make objectives, features, and beneficial ef-
fects of the embodiments of the present invention more
comprehensible, the following describes specific embod-
iments of the present invention in detail with reference
to the accompanying drawings. It may be understood that
the specific embodiments to be described below are only
used to explain the present invention, but not to intended
to limit the present invention. In addition, for ease of de-
scription, some accompanying drawings of the embodi-
ments of the present invention only show parts relevant
to the present invention rather than the entire structure.
[0037] Referring to FIG. 1, an embodiment of the
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present invention provides a refrigerator 10.

[0038] Specifically, the refrigerator 10 includes a vari-
able-temperature compartment 11 adapted to store
items at a relatively low temperature and a refrigeration
system (not shown in FIG. 1) adapted to generate cold
air to cool the variable-temperature compartment 11.
[0039] In a specific implementation, the refrigeration
system includes a compressor, a condenser, an evapo-
rator, and a dryer. The compressor, the condenser, the
dryer, the evaporator, and the compressor are connected
in sequence to form a refrigeration loop applicable to cir-
culation of a refrigerant.

[0040] In the refrigeration loop, the compressor is
adapted to compress a low-temperature and low-pres-
sure gas refrigerant from the evaporator into a high-tem-
perature and high-pressure gas refrigerant, the condens-
eris adapted to condense the high-temperature and high-
pressure gas refrigerant from the compressor into a low-
temperature and high-pressure liquid refrigerant, the dry-
er is adapted to remove moisture and impurities of the
low-temperature and high-pressure liquid refrigerant
from the condenser and throttle and depressurize the
low-temperature and high-pressure liquid refrigerant to
a low-temperature and low-pressure liquid refrigerant,
and the evaporator is adapted to evaporate the low-tem-
perature and low-pressure liquid refrigerant from the dry-
er into a low-temperature and low-pressure gas refriger-
ant. In the process of evaporating the low-temperature
and low-pressure liquid refrigerant into the low-temper-
ature and low-pressure gas refrigerant, heat inside the
refrigerator 10 may be constantly absorbed to generate
cold air, thereby implementing refrigeration inside refrig-
erator 10.

[0041] Inthis embodiment of the presentinvention, the
refrigeration system includes an evaporator independ-
ently configured corresponding to the variable-tempera-
ture compartment 11. To be specific, one evaporator is
only configured to cool one variable-temperature com-
partment 11.

[0042] In some embodiments, the refrigerator 10 may
further include a refrigerating compartment 12 and/or a
freezing compartment 13 that are also adapted to store
items at a relatively low temperature. In this case, the
refrigeration system further includes an evaporator con-
figured corresponding to the refrigerating compartment
12 and/or the freezing compartment 13.

[0043] In an embodiment of the present invention, a
corresponding temperature control method is provided
only for the variable-temperature compartment 11 in the
refrigerator 10. Referring to FIG. 2, the temperature con-
trol method of a variable-temperature compartment in a
refrigerator provided in this embodiment of the present
invention includes the following steps:

S21: Obtain a set temperature of a variable-temper-
ature compartment.

S22: Determine whether the set temperature is
greater than or equal to afirst temperature threshold,
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if yes, perform step S23; and if no, perform step S24.
S23: Execute a non-freezing temperature control
mode on the variable-temperature compartment.
S24: Execute a freezing temperature control mode
on the variable-temperature compartment.

[0044] Ina specificimplementation of step S21, the set
temperature of the variable-temperature compartment is
adjusted by a user based on currentitem storage require-
ments for the variable-temperature compartment.
[0045] In some embodiments, the set temperature of
the variable-temperature compartment may be adjusted
based on a specific temperature value.

[0046] When the user expects to store items under a
freezing condition, the set temperature of the variable-
temperature compartment may be adjusted to a temper-
ature suitable for freeze, for example, -18°C.

[0047] When the user expects to store items under a
non-freezing condition, the set temperature of the varia-
ble-temperature compartment may be adjusted to a tem-
perature relatively higher than a temperature under the
freezing condition. For example, when the user expects
to store items under an ordinary refrigerating condition,
the settemperature of the variable-temperature compart-
ment may be adjusted to 5°C; or when the user expects
to store items under an ice-temperature condition (that
is, under a condition between the freezing condition and
the non-freezing condition), the set temperature of the
variable-temperature compartment may be adjusted to
0°C.

[0048] In some other embodiments, the set tempera-
ture of the variable-temperature compartment may also
be adjusted based on a temperature range.

[0049] When the user expects to store items under a
freezing condition, the set temperature of the variable-
temperature compartment may be adjusted to a first tem-
perature range, where the first temperature range repre-
sents temperatures suitable for freeze, for example,
[-18°C, -16°C].

[0050] When the user expects to store items under a
non-freezing condition, the set temperature of the varia-
ble-temperature compartment may be adjusted to a sec-
ond temperature range or a third temperature range. For
example, when the user expects to store items under an
ordinary refrigerating condition, the set temperature of
the variable-temperature compartment may be adjusted
to the second temperature range, where the second tem-
perature range represents temperatures suitable for or-
dinary refrigeration, for example, [5°C, 10°C]. Alterna-
tively, when the user expects to store items under an ice-
temperature condition (that is, under a condition between
the freezing condition and the non-freezing condition),
the settemperature of the variable-temperature compart-
ment may be adjusted to the third temperature range,
where the third temperature range represents tempera-
tures suitable for ice-temperature storage, for example,
[-3°C, 3°C].

[0051] In a specific implementation, each temperature



9 EP 4 083 546 A1 10

range may be represented as a temperature interval rath-
erthan atemperature value. Two endpoint values of each
temperature interval respectively represent a maximum
value and a minimum value of the temperature range.
[0052] Inthis embodiment of the presentinvention, the
ordinary refrigeration and the ice-temperature storage
may be distinguished, or may not be distinguished. When
the ordinary refrigeration and the ice-temperature stor-
age are not distinguished, the third temperature range
and the second temperature range may be integrated
into one temperature range.

[0053] Inthis embodiment of the presentinvention, the
ordinary refrigeration and the ice-temperature storage
are collectively referred to as non-freeze regardless of
whether the two are distinguished.

[0054] Referring to FIG. 1, the refrigerator 10 further
includes a door 14 adapted to open or close the variable-
temperature compartment 11 and an operation panel 15
disposed on an outer side surface of the door 14.
[0055] In a specificimplementation, the operation pan-
el 15 is adapted to be operated by the user to adjust the
set temperature. Specifically, the operation panel 15 is
adapted to be operated by the user to adjust a specific
value or the temperature range of the set temperature.
[0056] In this embodiment of the present invention,
which temperature control mode is to be executed on the
variable-temperature compartment is determined based
on the set temperature of the variable-temperature com-
partment.

[0057] In a specific implementation, the temperature
control mode may include a non-freezing temperature
control mode and a freezing temperature control mode.
[0058] Specifically, the non-freezing temperature con-
trolmode and the freezing temperature control mode may
be distinguished based on the first temperature thresh-
old. The non-freezing temperature control mode is adapt-
ed to be executed in a case that the set temperature of
the variable-temperature compartment is greater than or
equal to the first temperature threshold. The freezing
temperature control mode is adapted to be executed in
a case that the set temperature of the variable-temper-
ature compartment is less than the first temperature
threshold.

[0059] Inthis embodiment of the presentinvention, the
first temperature threshold is mainly used for defining a
non-freezing and freezing modes of the items stored in
the refrigerator, and may be setbased on arelevant coun-
try, industry, enterprise standard, and user’s general cog-
nition to which the refrigerator belongs. For example, the
first temperature threshold may be set to -3°C.

[0060] Inaspecificimplementation of step S22, wheth-
er the set temperature of the variable-temperature com-
partment is greater than or equal to the first temperature
threshold is determined.

[0061] In a case that the set temperature of the varia-
ble-temperature compartment is greater than or equal to
the first temperature threshold, step S23 is performed,
and the non-freezing temperature control mode is exe-
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cuted on the variable-temperature compartment.

[0062] In a case that the set temperature of the varia-
ble-temperature compartment is less than the first tem-
perature threshold, step S24 is performed, and the freez-
ing temperature control mode is executed on the varia-
ble-temperature compartment.

[0063] In this embodiment of the present invention, al-
ternatively, the non-freezing temperature control mode
may be executed in a case that the set temperature of
the variable-temperature compartment is greater than
the first temperature threshold, and the freezing temper-
ature control mode is executed in a case that the set
temperature of the variable-temperature compartment is
less than or equal to the first temperature threshold.
[0064] Inthis embodimentof the presentinvention, the
non-freezing temperature control mode is that the refrig-
eration system is operated based on a temperature of
the variable-temperature compartment and a tempera-
ture of the evaporator to cool the variable-temperature
compartment, and the freezing temperature control
mode is that the refrigeration system is operated based
on the temperature of the variable-temperature compart-
ment to cool the variable-temperature compartment.
[0065] Specifically, a specific implementation of the
non-freezing temperature control mode may include the
following steps:

S31: Obtain atemperature of a variable-temperature
compartment and a temperature of an evaporator.
S32: Determine whether the temperature of the var-
iable-temperature compartment is greater than a
second temperature threshold, and determine
whether the temperature of the evaporator is greater
than a third temperature threshold, if yes, operate a
refrigeration system.

[0066] In a specific implementation of step S31, the
temperature of the variable-temperature compartment
and the temperature of the evaporator may be obtained
by using a temperature sensor. The evaporator may be
an evaporator independently configured corresponding
to the variable-temperature compartment.

[0067] In a specific implementation, the refrigerator
provided in the embodiments of the present invention
further includes a variable-temperature compartment
temperature sensor and an evaporator temperature sen-
sor that are configured respectively corresponding to the
variable-temperature compartment and the evaporator,
and are respectively configured to acquire the tempera-
ture of the variable-temperature compartment and the
temperature of the evaporator.

[0068] Ina specificimplementation of step S32, wheth-
er to operate the refrigeration system to cool the variable-
temperature compartment may be determined based on
the temperature of the variable-temperature compart-
ment and the temperature of the evaporator.

[0069] Specifically, whetherthe temperature of the var-
iable-temperature compartment is greater than the sec-



11 EP 4 083 546 A1 12

ond temperature threshold may be determined, and
whether the temperature of the evaporator is greater than
the third temperature threshold may be determined. The
refrigeration system is operated in a case that the tem-
perature of the variable-temperature compartment is
greater than the second temperature threshold and the
temperature of the evaporator is greater than the third
temperature threshold.

[0070] Inthis embodimentof the presentinvention, op-
erating the refrigeration system includes: simultaneously
operating the compressor, the condenser, the evapora-
tor, and the dryer in the refrigeration system, and enabling
the refrigerant to flow in the refrigeration loop.

[0071] In a specific implementation, the second tem-
perature threshold refers to a temperature threshold at
which the variable-temperature compartment cannot
achieve a non-freezing cooling effect and needs to re-
ceive cold energy for cooling.

[0072] Specifically, the second temperature threshold
may be determined based on the set temperature of the
variable-temperature compartment.

[0073] The second temperature threshold may be
equal to the set temperature in a case that the set tem-
perature is adjusted based on a specific value.

[0074] The second temperature threshold may be
equal to a startup temperature threshold of the refriger-
ator under an existing non-freezing mode in a case that
the settemperature is adjusted based on the temperature
range. The existing non-freezing mode refers to a non-
freezing mode of the refrigerator in the related art. The
"startup" in the startup temperature threshold refers to
enabling the refrigeration system and causing the entire
refrigeration loop to operate.

[0075] Inthis embodiment of the presentinvention, the
second temperature threshold may alternatively be
slightly higher than the set temperature, which is condu-
cive to energy saving and environmental protection.
[0076] Forexample, in a case that the set temperature
is adjusted based on a specific value, the second tem-
perature threshold may be equal to the set temperature
plus 0.5°C. In a case that the set temperature is adjusted
based onthe temperature range, the second temperature
threshold may be equal to the startup temperature
threshold of the refrigerator under the existing non-freez-
ing mode plus 0.5°C.

[0077] Generally, in a case that the temperature of the
variable-temperature compartment is greater than the
second temperature threshold, from the perspective of
the variable-temperature compartment, the refrigeration
system is expected to be operated immediately to cool
the variable-temperature compartment. However, from
the perspective of the evaporator, there may be excess
cold energy for continuously cooling the variable-temper-
ature compartment, and there is no need to immediately
operate the refrigeration system, which is not conducive
to defrosting the evaporator.

[0078] In this embodiment of the present invention,
whether the temperature of the variable-temperature
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compartment is greater than the second temperature
threshold is to be determined, and whether the temper-
ature of the evaporator is greater than the third temper-
ature threshold is also to be determined.

[0079] Specifically, the third temperature threshold
may be equal to the temperature of the variable-temper-
ature compartment.

[0080] Determining whether the temperature of the
evaporator is greater than the third temperature threshold
is specifically refers to determining whether the temper-
ature of the evaporator is greater than the temperature
of the variable-temperature compartment.

[0081] Inacase thatthe temperature of the evaporator
is greater than the temperature of the variable-tempera-
ture compartment, the evaporator has no excess cold
energy for cooling the variable-temperature compart-
ment. In this case, from the perspective of evaporator, it
is also necessary to operate the refrigeration system.
[0082] Inacase thatthe temperature of the evaporator
is less than the temperature of the variable-temperature
compartment, the evaporator still has excess cold energy
for cooling the variable-temperature compartment. In this
case, from the perspective of evaporator, there is no need
to operate the refrigeration system. In this way, it is not
only conducive to energy saving and environmental pro-
tection, but also conducive to defrosting the evaporator.
[0083] In this embodiment of the present invention,
from the perspectives of both the variable-temperature
compartment and the evaporator, the refrigeration sys-
tem is operated only when both the variable-temperature
compartment and the evaporator refrigeration system re-
quire the refrigeration system to be operated. To be spe-
cific, the refrigeration system is operated only in a case
that the temperature of the variable-temperature com-
partment is greater than the second temperature thresh-
old, and the temperature of the evaporator is greater than
the third temperature threshold.

[0084] Inthis embodimentof the presentinvention, the
refrigeration system may further include a fan adapted
to introduce the cold air generated by the evaporator into
the variable-temperature compartment.

[0085] Correspondingly, the non-freezing temperature
control mode may further include:

operating the fan in a case that the temperature of the
variable-temperature compartment is greater than the
second temperature threshold, and the temperature of
the evaporator is less than the third temperature thresh-
old.

[0086] In this way, in a case that the evaporator still
has excess cold energy, the excess cold energy may be
introduced into the variable-temperature compartment
for cooling by using the fan, which is not only conducive
to energy saving and environmental protection, but also
conducive to defrosting the evaporator.

[0087] Referringto FIG. 1, the refrigerator 10 provided
in the embodiments of the present invention may further
include a closable drawer 16 located in the variable-tem-
perature compartment 11.



13 EP 4 083 546 A1 14

[0088] Correspondingly, the non-freezing temperature
control mode may further include:

determining, before the refrigeration system is operated,
whether the drawer is closed, if yes, operating the refrig-
eration system; and if no, closing the drawer and then
operating the refrigeration system.

[0089] Inthe non-freezing mode, based on fresh-keep-
ing requirements for storage items (especially for items
such as fruit and vegetables), the drawer in the variable-
temperature compartment may be closed, and the refrig-
eration system is operated only when the drawer is
closed. In this way, the fresh-keeping effect of the items
may be improved, frost damage of the items may be pre-
vented, air-drying and dehydration of the items may be
reduced, and it is conducive to energy saving and envi-
ronmental protection.

[0090] Specifically, the refrigerator provided in the em-
bodiments of the present invention may further include
a cover adapted to open or close the drawer of the var-
iable-temperature compartment, and a cover sensor
adapted to detect whether the drawer is open or closed
by the cover.

[0091] In a specific implementation, the cover may
open or close the drawer by user’'s manual operation, or
automatically open or close the drawer based on the set
temperature. For example, in a case that it is determined
based on the set temperature that the non-freezing tem-
perature control mode needs to be executed, the cover
may be controlled to automatically close the drawer.
[0092] Ina specificimplementation, conventional tech-
nical means in the art may be used for the cover to au-
tomatically close or open the drawer.

[0093] In a specific implementation, the cover sensor
may be implemented by using an existing door sensor in
the art for detecting whether the door is open or closed.
[0094] In some embodiments, the non-freezing tem-
perature control mode may further include:
determining, after the refrigeration system is operated,
whether the temperature of the variable-temperature
compartment is less than or equal to the second temper-
ature threshold, if yes, stopping operating the refrigera-
tion system.

[0095] In this way, the operation of the refrigeration
system may be stopped in time in a case that a non-
freezing cooling effect of the variable-temperature com-
partment is achieved, to save energy and protect envi-
ronment.

[0096] In some other embodiments, the non-freezing
temperature control mode may further include:
determining, after the refrigeration system is operated,
whether the temperature of the evaporator is less than a
stop temperature threshold under the non-freezing
mode, if yes, stopping operating the refrigeration system.
[0097] The stop temperature threshold under the non-
freezing mode refers to a stop temperature threshold of
the refrigerator under the non-freezing mode in the relat-
ed art. The "stop" in the stop temperature threshold refers
to disabling the refrigeration system and causing the re-
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frigeration loop to stop operating.
[0098] Inthis embodiment of the presentinvention, the
freezing temperature control mode includes:

S41: Obtain atemperature of a variable-temperature
compartment.

S42: Determine whether the temperature of the var-
iable-temperature compartment is greater than a
fourth temperature threshold, if yes, operate a refrig-
eration system. In a specific implementation of step
S41, the temperature of the variable-temperature
compartment may also be obtained by using a tem-
perature sensor.

[0099] Ina specificimplementation of step S42, wheth-
er to operate the refrigeration system to cool the variable-
temperature compartment may be determined only
based on the temperature of the variable-temperature
compartment.

[0100] Generally, more cold energy is required for the
variable-temperature compartment in the freezing mode.
In addition, in the freezing mode, there is no need to
consider the defrosting of the evaporator. Therefore, in
this embodiment of the presentinvention, when the freez-
ing temperature control mode is executed, whether there
is a need to operate the refrigeration system to cool the
variable-temperature compartment is determined only
based on the temperature of the variable-temperature
compartment.

[0101] Specifically, whetherthe temperature of the var-
iable-temperature compartment s greater than the fourth
temperature threshold may be determined. The refriger-
ation system is operated in a case that the temperature
of the variable-temperature compartment is greater than
the fourth temperature threshold.

[0102] In a specific implementation, the fourth temper-
ature threshold may be determined based on the settem-
perature of the variable-temperature compartment.
[0103] The fourth temperature threshold may be equal
to the set temperature in a case that the set temperature
is adjusted based on a specific value. The fourth temper-
ature threshold may be equal to a startup temperature
threshold of the refrigerator under an existing freezing
mode in a case thatthe settemperature is adjusted based
on the temperature range. The existing freezing mode
refers to a freezing mode of the refrigerator in the related
art. The "startup” in the startup temperature threshold
refers to enabling the refrigeration system and causing
the entire refrigeration loop to operate.

[0104] Inthis embodimentof the presentinvention, the
fourth temperature threshold may alternatively be slightly
higher than the set temperature, which is conducive to
energy saving and environmental protection.

[0105] Forexample, in a case that the set temperature
is adjusted based on a specific value, the fourth temper-
ature threshold may be equal to the set temperature plus
0.5°C. In a case that the set temperature is adjusted
based on the temperature range, the fourth temperature
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threshold may be equal to the startup temperature
threshold of the refrigerator under the existing freezing
mode plus 0.5°C.

[0106] Inthis embodiment of the presentinvention, the
freezing temperature control mode may further include:
determining, before the refrigeration system is operated,
whether the drawer in the variable-temperature compart-
ment is open, if yes, operating the refrigeration system;
and if no, opening the drawer and then operating the
refrigeration system.

[0107] Inthefreezing mode, to prevent freeze between
the drawer and the cover and improve a cooling rate of
the drawer in the variable-temperature compartment, the
drawer in the variable-temperature compartment may be
opened by using the cover.

[0108] In a specific implementation, the cover may
open the drawer by user’'s manual operation, or automat-
ically open the drawer based on the set temperature. For
example, in a case that it is determined based on the set
temperature that the freezing temperature control mode
needs to be executed, the cover may be controlled to
automatically open the drawer.

[0109] Inthis embodiment of the presentinvention, the
freezing temperature control mode may further include:
determining, after the refrigeration system is operated,
whether the temperature of the variable-temperature
compartment is less than or equal to the fourth temper-
ature threshold, if yes, stopping operating the refrigera-
tion system.

[0110] In this way, the operation of the refrigeration
system may be stopped in time in a case that a freezing
cooling effect of the variable-temperature compartment
is achieved, to save energy and protect environment.
[0111] In some other embodiments, the freezing tem-
perature control mode may further include:
determining, after the refrigeration system is operated,
whether the temperature of the evaporator is less than a
stop temperature threshold under the freezing mode, if
yes, stopping operating the refrigeration system.

[0112] The stop temperature threshold under the
freezing mode refers to a stop temperature threshold of
the refrigerator under the non-freezing mode in the relat-
ed art. The "stop" in the stop temperature threshold refers
to disabling compressor in the refrigeration system and
causing the refrigeration loop to stop operating.

[0113] The refrigerator provided in this embodiment of
the present invention may further include a control mod-
ule.

[0114] Inaspecificimplementation, the control module
includes a processor and a memory, the memory stores
a computer program executable by the processor, and
the computer program, when executed by the processor,
performs the temperature control method of a variable-
temperature compartment in a refrigerator provided in
the embodiments of the present invention.

[0115] Referring to FIG. 3, an embodiment of the
present invention further provides a control device 50 of
a variable-temperature compartment in a refrigerator.
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[0116] The control device 50 includes an obtaining
module 51, a determining module 52, and a processing
module 53 that are sequentially connected. Specifically,
the obtaining module 51 is configured to obtain a set tem-
perature of the variable-temperature compartment; the
determining module 52 is configured to determine wheth-
er the set temperature is greater than or equal to a first
temperature threshold; and the processing module 53 is
configured to execute a non-freezing temperature control
mode on the variable-temperature compartment in a
case that the set temperature is greater than or equal to
the first temperature threshold, and execute a freezing
temperature control mode on the variable-temperature
compartment in a case that the set temperature is less
thanthe firsttemperature threshold, where the non-freez-
ing temperature control mode is that the refrigeration sys-
tem is operated based on a temperature of the variable-
temperature compartment and a temperature of the
evaporator to cool the variable-temperature compart-
ment, and the freezing temperature control mode is that
the refrigeration system is operated based on the tem-
perature of the variable-temperature compartment to
cool the variable-temperature compartment.

[0117] In a specific implementation, the processing
module 53 includes:

a first obtaining unit, configured to obtain the tem-
perature of the variable-temperature compartment
and the temperature of the evaporator;

a first determining unit, configured to determine
whetherthe temperature of the variable-temperature
compartment is greater than a second temperature
threshold, and determine whether the temperature
of the evaporator is greater than a third temperature
threshold; and

a first processing unit, configured to operate the re-
frigeration system to execute the non-freezing tem-
perature control mode in a case that the temperature
of the variable-temperature compartment is greater
than the second temperature threshold, and the tem-
perature of the evaporator is greater than the third
temperature threshold.

[0118] In a specific implementation, the first process-
ing unit is further configured to operate the fan in a case
that the temperature of the variable-temperature com-
partment is greater than the second temperature thresh-
old, and the temperature of the evaporator is less than
the third temperature threshold.

[0119] In a specific implementation, the first determin-
ing unit is further configured to determine, before the re-
frigeration system is operated, whether the drawer is
closed. The first processing unit is further configured to
operate the refrigeration systemin a case that the drawer
is closed, or close the drawer and then operate the re-
frigeration system in a case that the drawer is not closed.
[0120] In a specific implementation, the first determin-
ing unit is further configured to determine, after the re-
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frigeration system is operated, whether the temperature
of the variable-temperature compartment is less than or
equal to the second temperature threshold. The first
processing unit is further configured to stop operating the
refrigeration system in a case that the temperature of the
variable-temperature compartment is less than or equal
to the second temperature threshold, to stop executing
the non-freezing temperature control mode.

[0121] In a specific implementation, the processing
module 53 further includes: a second obtaining unit, con-
figured to obtain the temperature of the variable-temper-
ature compartment;

a second determining unit, configured to determine
whetherthe temperature of the variable-temperature
compartment is greater than a fourth temperature
threshold; and

a second processing unit, configured to operate the
refrigeration system in a case that the temperature
of the variable-temperature compartment is greater
than the fourth temperature threshold, to execute the
freezing temperature control mode.

[0122] In a specific implementation, the second deter-
mining unit is further configured to determine, before the
refrigeration system is operated, whether the drawer is
open. The second processing unit is further configured
to operate the refrigeration system in a case that the
drawer is open, or open the drawer and then operate the
refrigeration system in a case that the drawer is not open.
[0123] In a specific implementation, the second deter-
mining unit is further configured to determine, after the
refrigeration system is operated, whether the tempera-
ture ofthe variable-temperature compartmentis less than
or equal to the fourth temperature threshold. The second
processing unit is further configured to stop operating the
refrigeration system in a case that the temperature of the
variable-temperature compartment is less than or equal
to the fourth temperature threshold, to stop executing the
freezing temperature control mode.

[0124] Although specific implementations are de-
scribed above, the implementations are not intended to
limit the scope disclosed in the present invention, even
if only a single implementation is described relative to a
specific feature. The feature examples provided in the
present invention are intended to be illustrative rather
than limiting, unless different expressions are made. Dur-
ing specific implementation, according to an actual re-
quirement, in a technically feasible case, the technical
features of one or more dependent claims may be com-
bined with the technical features of the independent
claims, and the technical features from the corresponding
independent claims may be combined in any appropriate
way instead of using just specific combinations listed in
the claims.

[0125] Although the present invention is disclosed
above, the present invention is not limited thereto. Any
person skilled in the art may make various changes and
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modifications without departing from the spirit and the
scope of the present invention. Therefore, the protection
scope of the present invention should be subject to the
scope defined by the claims.

Claims

1. A temperature control method of a variable-temper-
ature compartment (11) in a refrigerator (10), the re-
frigerator (10) comprising a refrigeration system
adapted to generate cold air to cool the variable-
temperature compartment(11), the refrigeration sys-
tem comprising an evaporator configured corre-
sponding to the variable-temperature compartment
(11), and characterized by comprising:

obtaining a set temperature of the variable-tem-
perature compartment (11); and

determining whether the set temperature is
greater than or equal to a first temperature
threshold, if yes, executing a non-freezing tem-
perature control mode on the variable-temper-
ature compartment (11); and if no, executing a
freezing temperature control mode on the vari-
able-temperature compartment (11), wherein
the non-freezing temperature control mode is
that the refrigeration system is operated based
on a temperature of the variable-temperature
compartment (11) and a temperature of the
evaporator to cool the variable-temperature
compartment (11), and the freezing temperature
control mode is that the refrigeration system is
operated based on the temperature of the vari-
able-temperature compartment (11) to cool the
variable-temperature compartment (11).

2. The temperature control method according to claim
1, characterized in that the non-freezing tempera-
ture control mode comprises: obtaining the temper-
ature of the variable-temperature compartment (11)
and the temperature of the evaporator; and
determining whether the temperature of the variable-
temperature compartment (11) is greater than a sec-
ond temperature threshold, and determining wheth-
er the temperature of the evaporator is greater than
a third temperature threshold, if yes, operating the
refrigeration system.

3. The temperature control method according to claim
2, characterized in that the second temperature
threshold is equal to the set temperature.

4. The temperature control method according to claim
2, characterized in that the third temperature
threshold is equal to the temperature of the variable-
temperature compartment (11).
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The temperature control method according to claim
2, characterized in that the refrigeration system
comprises a fan adapted to introduce the cold air
into the variable-temperature compartment (11); and
the non-freezing temperature control mode compris-
es operating the fan in a case that the temperature
of the variable-temperature compartment (11) is
greater than the second temperature threshold, and
the temperature of the evaporator is less than the
third temperature threshold.

The temperature control method according to claim
1, characterized in that the refrigerator (10) com-
prises a closable drawer (16) located in the variable-
temperature compartment (11); and the non-freez-
ing temperature control mode comprises:
determining, before the refrigeration system is oper-
ated, whether the drawer (16) is closed, if yes, op-
erating the refrigeration system; and if no, closing
the drawer (16) and then operating the refrigeration
system.

The temperature control method according to claim
2 or 6, characterized in that the non-freezing tem-
perature control mode comprises:

determining, after the refrigeration system is operat-
ed, whether the temperature of the variable-temper-
ature compartment (11) is less than or equal to the
second temperature threshold, if yes, stopping op-
erating the refrigeration system.

The temperature control method according to claim
1, characterized in that the freezing temperature
control mode comprises: obtaining the temperature
of the variable-temperature compartment (11); and
determining whether the temperature of the variable-
temperature compartment (11) is greater than a
fourth temperature threshold, if yes, operating the
refrigeration system.

The temperature control method according to claim
8, characterized in that the fourth temperature
threshold is equal to the set temperature.

The temperature control method according to claim
1, characterized in that the refrigerator (10) com-
prises a closable drawer (16) located in the variable-
temperature compartment (11); and the freezing
temperature control mode comprises:

determining, before the refrigeration system is oper-
ated, whether the drawer (16) is open, if yes, oper-
ating the refrigeration system; and if no, opening the
drawer (16) and then operating the refrigeration sys-
tem.

The temperature control method according to claim
8 or 10, characterized in that the freezing temper-
ature control mode comprises:
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determining, after the refrigeration system is operat-
ed, whether the temperature of the variable-temper-
ature compartment (11) is less than or equal to the
fourth temperature threshold, if yes, stopping oper-
ating the refrigeration system.

A control device (50) of a variable-temperature com-
partment (11) in a refrigerator (10), characterized
in that the refrigerator (10) comprises a refrigeration
system adapted to generate cold air to cool the var-
iable-temperature compartment (11), the refrigera-
tion system comprises an evaporator configured cor-
responding to the variable-temperature compart-
ment (11), and the device comprises:

an obtaining module (51), configured to obtain
a set temperature of the variable-temperature
compartment (11);

a determining module (52), configured to deter-
mine whether the settemperature is greater than
or equal to a first temperature threshold; and
aprocessing module (53), configured to execute
a non-freezing temperature control mode on the
variable-temperature compartment (11) in a
case that the set temperature is greater than or
equal to the first temperature threshold, and ex-
ecute a freezing temperature control mode on
the variable-temperature compartment (11) in a
case that the set temperature is less than the
first temperature threshold, wherein

the non-freezing temperature control mode is
that the refrigeration system is operated based
on a temperature of the variable-temperature
compartment (11) and a temperature of the
evaporator to cool the variable-temperature
compartment (11), and the freezing temperature
control mode is that the refrigeration system is
operated based on the temperature of the vari-
able-temperature compartment (11) to cool the
variable-temperature compartment (11).

The control device (50) according to claim 12, char-
acterized in that the processing module (53) com-
prises:

a first obtaining unit, configured to obtain the
temperature of the variable-temperature com-
partment (11) and the temperature of the evap-
orator;

a first determining unit, configured to determine
whether the temperature of the variable-temper-
ature compartment(11)is greaterthan a second
temperature threshold, and determine whether
the temperature of the evaporatoris greater than
a third temperature threshold; and

a first processing unit, configured to operate the
refrigeration system in a case that the temper-
ature of the variable-temperature compartment
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(11) is greater than the second temperature
threshold, and the temperature of the evapora-
tor is greater than the third temperature thresh-
old, to execute the non-freezing temperature
control mode.

The control device (50) according to claim 13, char-
acterized in that the refrigeration system comprises
a fan adapted to introduce the cold air into the vari-
able-temperature compartment (11); and the first
processing unit is configured to operate the fan in a
case that the temperature of the variable-tempera-
ture compartment (11) is greater than the second
temperature threshold, and the temperature of the
evaporator is less than the third temperature thresh-
old.

A refrigerator (10), comprising a variable-tempera-
ture compartment (11) and a refrigeration system
adapted to generate cold air to cool the variable-
temperature compartment (11), the refrigeration sys-
tem comprising an evaporator configured corre-
sponding to the variable-temperature compartment
(11), and characterized by comprising: a control
module comprising a processor and a memory,
wherein the memory stores a computer program ex-
ecutable by the processor, and the computer pro-
gram, when executed by the processor, performs
the temperature control method according to any one
of claims 1 to 11.
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