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Description
TECHNICAL FIELD
[0001] The presentinvention relates to a refrigerator, and in particular, to a refrigerator and a control method thereof.
BACKGROUND

[0002] In order to adapt to refrigerated items with high temperature precision requirements, a compartment in a re-
frigerator is usually expected to be in a constant temperature state, such that use is not influenced, bacteria are not
prone to breeding, and the use is convenient.

[0003] In the current refrigerator, temperatures of a refrigerating compartment and a freezing compartment cannot
achieve the purpose. Although some refrigerators have chill compartments, a temperature fluctuation is often large,
such that food materials are repeatedly frozen and slowly thawed, thus affecting quality of the food materials.

[0004] In view of this, it is necessary to provide a new refrigerator and a control method thereof to solve the above
problems.

SUMMARY

[0005] The presentinvention is intended to solve at least one of technical problems in the prior art, and thus provides
a refrigerator and a control method thereof.

[0006] A refrigerator, comprising a constant temperature compartment and a cooling unit for cooling the constant
temperature compartment, wherein the refrigerator further comprises atleast one tray located in the constant temperature
compartment, a compartment temperature sensor for detecting a temperature in the constant temperature compartment,
a tray temperature sensor for detecting a temperature of the tray, and a controller, and the cooling unit, the compartment
temperature sensor and the tray temperature sensor are all communicatively connected with the controller.

[0007] Further, wherein the tray at least comprises a first tray and a second tray which are arranged at intervals, and
the tray temperature sensor at least comprises a first tray temperature sensor and a second tray temperature sensor
which are configured to detect temperatures of the first tray and the second tray respectively.

[0008] Further, wherein the refrigerator further comprises a door for opening or closing the constant temperature
compartment, and the second tray is located on a side of the first tray away from the door; a starting point temperature
of the first tray temperature sensor is higher than a starting point temperature of the second tray temperature sensor,
and a stopping point temperature of the first tray temperature sensor is higher than a stopping point temperature of the
second tray temperature sensor; or, the refrigerator further comprises a door for opening or closing the constant tem-
perature compartment, the first tray and the second tray are arranged side by side along a width direction of the door
of the refrigerator, and the starting point temperatures and the stopping point temperatures of the first tray temperature
sensor and the second tray temperature sensor are the same.

[0009] Further, wherein the cooling unit comprises an air duct communicated with the constant temperature compart-
ment, at least one air inlet for allowing cold air in the air duct to enter the constant temperature compartment, a cold
source located in the air duct, and a fan for driving the cold air to enter the constant temperature compartment from the
air duct; the cold source is configured as an evaporator of a refrigerant refrigeration cycle unit, or a cold end of a
semiconductor refrigeration unit, or a cold accumulation module.

[0010] Further, wherein the tray is provided at a bottom of the constant temperature compartment, the at least one air
inlet is provided at a top of the constant temperature compartment, and the compartment temperature sensor is also
provided at the top of the constant temperature compartment.

[0011] A control method of a refrigerator, comprising:

acquiring a compartment temperature in a constant temperature compartment, and acquiring a tray temperature;
when the compartment temperature reaches a starting point temperature of a compartment temperature sensor
and the tray temperature reaches a starting point temperature of a tray temperature sensor, starting a cooling unit; and
when the compartment temperature reaches a stopping point temperature of the compartment temperature sensor
and the tray temperature reaches a stopping point temperature of the tray temperature sensor, stopping the cooling
unit.

[0012] Further, wherein before the cooling unit is started, when only the compartment temperature reaches the starting
point temperature of the compartment temperature sensor, the cooling unitis started and stopped at a period of a starting
time t1 and a stopping time t2, and the cooling unit is stopped after the compartment temperature is lower than the
starting point temperature of the compartment temperature sensor; or, before the cooling unit is started, when only the
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tray temperature reaches the starting point temperature of the tray temperature sensor, the cooling unit is started and
stopped at a period of a starting time t1 and a stopping time t2, and the cooling unit is stopped after the tray temperature
is lower than the starting point temperature of the tray temperature sensor.

[0013] Further, wherein during starting of the cooling unit, when the compartment temperature decreases to the stop-
ping point temperature of the compartment temperature sensor, the cooling unit is started and stopped at the period of
a starting time t1 and a stopping time t2.

[0014] Further, wherein the tray temperature sensor comprises a first tray temperature sensor for detecting a first tray
and a second tray temperature sensor for detecting a second tray; the first tray and the second tray are arranged side
by side along a width direction of a door of the refrigerator, and starting point temperatures and stopping pointtemperatures
of the first tray temperature sensor and the second tray temperature sensor are the same; or, the tray temperature
sensor comprises a first tray temperature sensor for detecting a first tray and a second tray temperature sensor for
detecting a second tray; the second tray is located on a side of the first tray away from a door of the refrigerator, the
starting point temperature of the first tray temperature sensor is higher than the starting point temperature of the second
tray temperature sensor, and the stopping point temperature of the first tray temperature sensor is higher than the
stopping point temperature of the second tray temperature sensor.

[0015] A control method of a refrigerator, comprising:

acquiring load information of a tray in the refrigerator;

acquiring a compartmenttemperature in a constant temperature compartment, and acquiring a tray temperature; and
controlling a cooling unit to be started and stopped according to starting point temperatures and stopping point
temperatures of a compartment temperature sensor for detecting the compartment temperature and a tray temper-
ature sensor for detecting the tray temperature under a current load condition.

[0016] Further, wherein when the tray is unloaded, the cooling unitis started, and when the compartment temperature
reaches the stopping point temperature of the compartment temperature sensor when the tray is unloaded or the tray
temperature reaches the stopping point temperature of the tray temperature sensor when the tray is unloaded, the
cooling unit is started and stopped at a period of a starting time t1 and a stopping time t2, and when both the compartment
temperature and the tray temperature are reduced to the stopping point temperatures, the cooling unit is stopped; or,
when the tray is loaded, the cooling unit is started, and when the compartment temperature reaches the stopping point
temperature of the compartment temperature sensor when the tray is loaded or the tray temperature reaches the stopping
point temperature of the tray temperature sensor when the tray is loaded, the cooling unit is started and stopped at a
period of a starting time t1 and a stopping time t2, and when both the compartment temperature and the tray temperature
are reduced to the stopping point temperatures when the tray is loaded, the cooling unit is stopped; or, when some trays
in the refrigerator are loaded and other trays are unloaded, the cooling unit is started; when the compartment temperature
reaches a preset temperature TO, the cooling unit is started and stopped at a period of a starting time t1 and a stopping
time t2; the cooling unit is stopped when the temperature of the unloaded tray reaches the stopping point temperature
of the tray temperature sensor for detecting the tray when some trays are loaded and other trays are unloaded; the
preset temperature TO is lower than the stopping point temperature of the compartment temperature sensor under the
condition that some trays are loaded and other trays are unloaded; when the compartment temperature reaches the
stopping point temperature of the compartment temperature sensor when some trays are loaded and other trays are
unloaded, the cooling unit is started and stopped at the period of a starting time t1 and a stopping time t2; when the
compartment temperature reaches the stopping point temperature of the compartment temperature sensor when some
trays are loaded and other trays are unloaded, and the temperature of the unloaded tray reaches the stopping point
temperature of the tray temperature sensor for detecting the tray when some trays are loaded and other trays are
unloaded, the cooling unit is stopped.

[0017] Further, wherein when a first tray and a second tray located on a side of the first tray away from a door of the
refrigerator are unloaded, a starting point temperature of a second tray temperature sensor for detecting the second
tray is less than the starting point temperature of the compartment temperature sensor less than a starting point tem-
perature of a first tray temperature sensor for detecting the first tray, and the stopping point temperature of the compart-
ment temperature sensor is less than a stopping point temperature of the second tray temperature sensor for detecting
the second tray less than a stopping point temperature of the first tray temperature sensor for detecting the first tray.
[0018] Further, wherein when the first tray and the second tray located on the side of the first tray away from the door
of the refrigerator are both loaded, the starting point temperature of the second tray temperature sensor for detecting
the second tray is less than the starting point temperature of the first tray temperature sensor for detecting the first tray
less than the starting point temperature of the compartment temperature sensor, and the stopping point temperature of
the compartment temperature sensor is less than the stopping point temperature of the second tray temperature sensor
for detecting the second tray less than the stopping point temperature of the first tray temperature sensor for detecting
the first tray.
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[0019] Further, wherein when the first tray is loaded, and the second tray located on the side of the first tray away
from the door of the refrigerator is unloaded, the starting point temperature of the second tray temperature sensor for
detecting the second tray is less than the starting point temperature of the first tray temperature sensor for detecting the
first tray less than the starting point temperature of the compartment temperature sensor, and the stopping point tem-
perature of the compartment temperature sensor is less than the stopping point temperature of the second tray temper-
ature sensor for detecting the second tray less than the stopping point temperature of the first tray temperature sensor
for detecting the first tray; or, when the first tray is unloaded and the second tray located on the side of the first tray away
from the door of the refrigerator is loaded, the starting point temperature of the second tray temperature sensor for
detecting the second tray is less than the starting point temperature of the compartment temperature sensor less than
the starting point temperature of the first tray temperature sensor for detecting the first tray, and the stopping point
temperature of the compartment temperature sensor is less than the stopping point temperature of the second tray
temperature sensor for detecting the second tray less than the stopping point temperature of the first tray temperature
sensor for detecting the first tray.

[0020] Further, wherein after the cooling unit is stopped, the compartment temperature in the constant temperature
compartment is acquired, and the tray temperature is acquired; when the compartment temperature reaches the starting
point temperature of the compartment temperature sensor under the current load condition and the tray temperature
reaches the starting point temperature of the tray temperature sensor under the current load condition, the cooling unit
is started; and when the compartment temperature reaches the stopping point temperature of the compartment temper-
ature sensor under the current load condition and the tray temperature reaches the stopping point temperature of the
tray temperature sensor under the current load condition, the cooling unit is stopped.

[0021] The presentinvention has the following beneficial effects: in the refrigerator according to the present invention,
the cooling unit is controlled according to the compartment temperature and the tray temperature to supply cold energy
to the constant temperature compartment, and the temperature of the constant temperature compartment and a tem-
perature of food in the constanttemperature compartment are taken into consideration, such that a temperature fluctuation
in the constant temperature compartment is small.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] To describe the technical solutions in the embodiments of the present invention or the prior art more clearly,
the following briefly describes the accompanying drawings required for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following description only show the embodiments of the present invention,
and a person of ordinary skill in the art may still derive other drawings from the provided accompanying drawings without
creative efforts.

FIG. 1 is a schematic structural diagram of a refrigerator according to a preferred embodiment of the present invention.

DETAILED DESCRIPTION

[0023] The technical solutions in the embodiments of the present invention are clearly and completely described with
reference to the accompanying drawings in the embodiments of the present invention, and apparently, the described
embodiments are not all but only a part of the embodiments of the present invention. All other embodiments obtained
by a person of ordinary skill in the art based on the embodiments of the present invention without creative efforts shall
fall within the protection scope of the present invention.

[0024] FIG. 1 shows a refrigerator 100 according to a preferred embodiment of the present invention, including a
cabinet 1, a door 2, and a plurality of compartments 3 defined by the cabinet 1 and the door 2. One of the compartments
3 is configured as a constant temperature compartment 32 for storing items or food with high temperature requirements.
[0025] In a specific embodiment, the compartments 3 further include a refrigerating compartment 31 and a freezing
compartment 32, and the constant temperature compartment 32 is located in the refrigerating compartment 31 and is
in a refrigerating environment with a relatively stable temperature, such that a temperature fluctuation in the constant
temperature compartment 32 is relatively less influenced by an ambient temperature.

[0026] Further, the refrigerator 100 further includes a cooling unit 4 for cooling the constant temperature compartment
32, at least one tray 5 located in the constant temperature compartment 32, a compartment temperature sensor 6 for
detecting a temperature in the constant temperature compartment 32, a tray temperature sensor 7 for detecting a
temperature of the tray 5, and a controller for controlling operation of the refrigerator 100.

[0027] The tray temperature sensor 7 may be configured as any sensor which can detect the temperature of the tray
4, and a providing position thereof is not limited. Preferably, the tray temperature sensor 7 is provided on the tray 5 and
is close to or located on an upper surface of the tray 5, so as to take account of the temperature of the tray 5 and a
temperature of the food on the tray 5.

[0028] When the food is placed on the tray 5, the food is in direct contact with the tray 5 to rapidly transfer heat, and
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the temperatures of the food and the tray 5 rapidly get consistent, such that the temperature of the tray 5 is close to the
temperature of the food, which can also mean that the tray temperature sensor 7 indirectly measures the temperature
of the food by detecting the temperature of the tray 5.

[0029] The cooling unit 4, the compartment temperature sensor 6 and the tray temperature sensor 7 are all commu-
nicatively connected with the controller, the controller controls the cooling unit 4 to be started and stopped according to
the temperature of the compartment and the temperature of the tray, and the temperature of the constant temperature
compartment 32 and the temperature of the food in the constant temperature compartment are taken into consideration,
such that the temperature fluctuation in the constant temperature compartment 32 is small.

[0030] The tray 5 at least includes a first tray 51 and a second tray 52 which are arranged at intervals, and the tray
temperature sensor 7 at least includes a first tray temperature sensor 71 and a second tray temperature sensor 72 which
are configured to detect temperatures of the first tray 51 and the second tray 52 respectively. The plurality of trays 5 are
located at different positions in the constant temperature compartment 32, and temperature distribution at different
positions in the constant temperature compartment 32 may be known by measuring the temperatures of the trays 5,
which has a quite good effect on adjustment and maintenance of a constant temperature.

[0031] In a specific embodiment, the second tray 52 is located on a side of the first tray 51 away from the door 2; that
is, the first tray 51 is close to the door 2, and the second tray 52 is apart from the door 2. Since a joint of the door 2 and
the cabinet 1 inevitably has a cold leakage phenomenon, a temperature close to the door 2 is usually slightly higher
than an internal temperature; in the present invention, a starting point temperature of the first tray temperature sensor
71 is higher than a starting point temperature of the second tray temperature sensor 72, and a stopping point temperature
of the first tray temperature sensor 71 is higher than a stopping point temperature of the second tray temperature sensor
72; therefore, frequent starting of the cooling unit 4 caused by a fluctuation of the temperature near the door 2 can be
avoided, and an excessively low internal temperature can also be avoided.

[0032] The cooling unit 4 includes an air duct 41 communicated with the constant temperature compartment 32, at
least one air inlet 42 for allowing cold air in the air duct 41 to enter the constant temperature compartment 32, a cold
source 43 located in the air duct 41, and a fan 44 for driving the cold air to enter the constant temperature compartment
32 from the air duct 41; the cold source 43 is configured as an evaporator of a refrigerant refrigeration cycle unit, or a
cold end of a semiconductor refrigeration unit, or a cold accumulation module. The constant temperature compartment
32 is cooled by the cold air, such that the whole compartment 3 has good air fluidity and a uniform temperature.
[0033] Further, the tray 5 is provided at a bottom of the constant temperature compartment 32, the at least one air
inlet 42 is provided at a top of the constant temperature compartment 32, and the compartment temperature sensor 6
is also provided at the top of the constant temperature compartment 32. On the one hand, cold air sinks, and hot air
rises, such that the whole constant temperature compartment 32 has a relatively uniform temperature; on the other hand,
the compartment temperature sensor 6 is relatively close to the top of the constant temperature compartment 32, and
the tray 5 and the tray temperature sensor 7 are relatively close to the bottom of the constant temperature compartment
32, such that the temperature of the whole compartment 3 can be detected effectively.

[0034] In a preferred embodiment, the compartment temperature sensor 6 is located at a middle position of the top of
the constanttemperature compartment 32, and the atleastone airinlet 42 is uniformly distributed around the compartment
temperature sensor 6, such that measurement of the compartment temperature is more precise.

[0035] AsshowninFIG. 1, in a specific embodiment, the cooling unit 4 cools the freezing compartment 32 at the same
time, the air duct 41 includes a freezing air duct 411 for supplying cold energy to the freezing compartment 32, a constant
temperature air duct 412 communicated with the freezing air duct 411, and a damper 413 for communicating or discon-
necting the freezing air duct 411 and the air duct 41, and the fan 44 is provided in the freezing air duct 411. As mentioned
herein, when the cooling unit 4 is started, the damper 413 is opened, and at this point, when the fan 44 is not started,
the fan 44 may be started at the same time; when the cooling unit 4 is stopped, the damper 413 is closed, and at this
point, when the fan 44 is in an operating state due to a cooling demand of the freezing compartment 32, the fan 44 is
not required to be stopped.

[0036] The presentinvention further provides a control method of a refrigerator, including the following steps: acquiring
a compartment temperature in a constant temperature compartment 32, and acquiring a tray temperature; when the
compartment temperature reaches a starting point temperature of a compartment temperature sensor 6 and the tray
temperature reaches a starting point temperature of a tray temperature sensor 7, starting a cooling unit 4; and when the
compartment temperature reaches a stopping point temperature of the compartment temperature sensor 6 and the tray
temperature reaches a stopping point temperature of the tray temperature sensor 7, stopping the cooling unit 4.
[0037] According to the control method of a refrigerator, the cooling unit 4 is controlled to supply cold energy to the
constant temperature compartment 32 according to the compartment temperature and the tray temperature, and the
temperature of the constant temperature compartment 32 and a temperature of food in the constant temperature com-
partment 32 are taken into consideration, such that the temperature in the constant temperature compartment 32 is
constant.

[0038] Before the cooling unit 4 is started, when only the compartment temperature reaches the starting point tem-
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perature of the compartment temperature sensor 6, and the tray temperature does notreach the starting point temperature
of the tray temperature sensor 7, the cooling unit 4 is started and stopped at a period of a starting time t1 and a stopping
time t2, and the cooling unit 4 is stopped after the compartment temperature is lower than the starting point temperature
of the compartment temperature sensor 6.

[0039] Or, before the cooling unit 4 is started, when only the tray temperature reaches the starting point temperature
of the tray temperature sensor 7, and the compartment temperature does not reach the starting point temperature of
the compartment temperature sensor 6, the cooling unit 4 is started and stopped at a period of a starting time t1 and a
stopping time t2, and the cooling unit 4 is stopped after the tray temperature is lower than the starting point temperature
of the tray temperature sensor 7.

[0040] In a specific embodiment, t1 is 80s and t2 is 170s.

[0041] When one of the compartment temperature and the tray temperature reaches the corresponding starting point
temperature, the cooling unit 4 is intermittently started to slowly perform cooling; on the one hand, an over-high local
temperature can be effectively avoided, and on the other hand, a phenomenon that since the cooling unit 4 is started
due to the over-high local temperature, temperatures at other positions are excessively low can be avoided.

[0042] A cooling speed of the food is usually lower than a cooling speed of air in the constant temperature compartment
32, and during starting of the cooling unit 4, after the compartment temperature is reduced to the stopping point tem-
perature of the compartment temperature sensor 6, a temperature in the food may not be reduced to a rational temper-
ature, and the cooling unit 4 is started and stopped at the period of a starting time t1 and a stopping time t2; intermittent
slow cooling is carried out, and when the temperature of the food is slowly reduced to the stopping point temperature,
the cooling unit 4 is stopped; compared with direct stopping of the cooling unit 4, a rapid rise of the compartment
temperature can be avoided.

[0043] Specifically, the tray temperature sensor 7 includes a first tray 51 sensor for detecting a first tray 51 and a
second tray 52 sensor for detecting a second tray 52. The plurality of trays 5 are located at different positions in the
constant temperature compartment 32, such that the temperature of the food at different positions can be detected,
which has a quite good effect on adjustment and maintenance of a constant temperature.

[0044] When the first tray 51 and the second tray 52 are arranged side by side along a width direction of a door 2 of
the refrigerator 100, distances between the two trays 5 and the door 2 and an air inlet 42 are substantially the same or
similar, and starting point temperatures and stopping point temperatures of the first tray temperature sensor 71 and the
second tray 52 sensor are the same.

[0045] When the second tray 52 is located on a side of the first tray 51 away from the door 2 of the refrigerator 100,
the starting point temperature of the first tray temperature sensor 71 is higher than the starting point temperature of the
second tray temperature sensor 72, the stopping point temperature of the first tray temperature sensor 71 is higher than
the stopping point temperature of the second tray temperature sensor 72, and the cooling unit 4 is controlled based on
temperature distribution in the constant temperature compartment 32, such that the temperature is more uniform.
[0046] In addition, in consideration of a difference between a heat exchange speed of the food and a heat exchange
speed of the air in the refrigerator 100, the control method of a refrigerator according to the present invention further
includes: adjusting the starting point temperatures and the stopping point temperatures of the temperature sensors,
such as the compartment temperature sensor 6 and the tray temperature sensor 7, according to a load condition of the
tray 5.

[0047] The control method of a refrigerator includes the following steps: acquiring load information of the tray 5 in the
refrigerator 100; acquiring the compartment temperature in the constant temperature compartment 32, and acquiring
the tray temperature; and controlling the cooling unit 4 to be started and stopped according to the starting point temper-
atures and the stopping point temperatures of the compartment temperature sensor 6 and the tray temperature sensor
7 under the current load condition.

[0048] The control method takes the compartment temperature, a food storage space and the temperature of the food
into consideration, such that the temperature in the constant temperature compartment 32 is more uniform; these steps
can be used independently or based on the above-mentioned control method of a refrigerator 100.

[0049] In the present invention, a camera is provided in the refrigerator for photographing or video recording, and the
load condition of the tray is obtained using pictures or videos, or a scale is provided on or below the tray for weighing,
so as to obtain the load condition of the tray.

[0050] After a constant temperature function is started, when the tray 5 is unloaded, the cooling unit 4 is started, and
when the compartment temperature reaches the stopping point temperature of the compartment temperature sensor 6
when the tray 5 is unloaded or the tray temperature reaches the stopping point temperature of the tray temperature
sensor 7 when the tray 5 is unloaded, the local temperature in the constant temperature compartment 32 meets a set
requirement, and the cooling unit 4 is started and stopped at the period of a starting time t1 and a stopping time t2, so
as to slowly perform cooling and avoid a rise of the temperature in the constant temperature compartment 32 caused
by a sudden stop; when both the compartment temperature and the tray temperature are reduced to the stopping point
temperatures, the cooling unit 4 is stopped.
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[0051] In a preferred embodiment, when the first tray 51 and the second tray 52 located on the side of the first tray
51 away from the door 2 of the refrigerator are unloaded, the starting point temperature of the second tray temperature
sensor 72 for detecting the second tray 52 is less than the starting point temperature of the compartment temperature
sensor 6 less than the starting point temperature of the first tray temperature sensor 71 for detecting the first tray 51,
the stopping point temperature of the compartment temperature sensor 6 is less than the stopping point temperature of
the second tray temperature sensor 72 for detecting the second tray 52 less than the stopping point temperature of the
first tray temperature sensor 71 for detecting the first tray 51, and the second tray 52 is located on the side of the first
tray 51 away from the door 2 of the refrigerator 100.

[0052] After the cooling unit 4 is stopped, when the refrigerator 100 is in a normal started state, the cooling unit 4 is
controlled to be started and stopped using the control method of a refrigerator, and the temperature sensors have the
starting point temperatures and the stopping point temperatures under the unloaded condition.

[0053] Specifically, the control method of a refrigerator further includes: acquiring the compartment temperature in the
constant temperature compartment 32, and acquiring the tray temperature; when the compartment temperature reaches
the starting point temperature of the compartment temperature sensor 6 under the current load condition and the tray
temperature reaches the starting point temperature of the tray temperature sensor 7 under the current load condition,
starting the cooling unit 4; and when the compartment temperature reaches the stopping point temperature of the
compartment temperature sensor 6 under the current load condition and the tray temperature reaches the stopping point
temperature of the tray temperature sensor 7 under the current load condition, stopping the cooling unit 4.

[0054] Before the cooling unit 4 is started, when only the compartment temperature reaches the starting point tem-
perature of the compartment temperature sensor 6 under the current load condition, the cooling unit 4 is started and
stopped at the period of a starting time t1 and a stopping time t2, and the cooling unit 4 is stopped after the compartment
temperature is lower than the starting point temperature of the compartment temperature sensor 6 under the current
load condition; or, before the cooling unit 4 is started, when only the tray temperature reaches the starting point temper-
ature of the tray temperature sensor 7 under the current load condition, the cooling unit 4 is started and stopped at the
period of a starting time t1 and a stopping time t2, and the cooling unit 4 is stopped after the tray temperature is lower
than the starting point temperature of the tray temperature sensor 7 under the current load condition.

[0055] After the cooling unit 4 is started, when the compartment temperature decreases to the stopping point temper-
ature of the compartment temperature sensor 6 under the currentload condition, the cooling unit 4 is started and stopped
at the period of a starting time t1 and a stopping time t2.

[0056] After the constant temperature function is started, when the tray is loaded, the control method of a refrigerator
is different from the control method when the tray 5 is unloaded only in that: when the tray 5 is loaded, the cooling unit
4 is started, and when the compartment temperature reaches the stopping point temperature of the compartment tem-
perature sensor 6 when the tray 5 is loaded or the tray temperature reaches the stopping point temperature of the tray
temperature sensor 7 when the tray 5 is loaded, the cooling unit 4 is started and stopped at the period of a starting time
t1 and a stopping time t2, so as to slowly perform cooling; when both the compartment temperature and the tray tem-
perature are reduced to the stopping point temperatures when the tray 5 is loaded, the cooling unit 4 is stopped. After
the cooling unit 4 is stopped, the cooling unit 4 is controlled to be started and stopped using the control method of a
refrigerator, and the temperature sensors have the starting point temperatures and the stopping point temperatures
under the loaded condition.

[0057] Specifically, when the first tray 51 and the second tray 52 are both loaded, and when the first tray 51 and the
second tray 52 located on the side of the first tray 51 away from the door 2 of the refrigerator 100 are both loaded, the
starting point temperature of the second tray temperature sensor 72 for detecting the second tray 52 is less than the
starting point temperature of the first tray temperature sensor 71 for detecting the first tray 51 less than the starting point
temperature of the compartment temperature sensor 6, and the stopping point temperature of the compartment temper-
ature sensor 6 is less than the stopping point temperature of the second tray temperature sensor 72 for detecting the
second tray 52 less than the stopping pointtemperature of the first tray temperature sensor 71 for detecting the first tray 51.
[0058] After the constant temperature function is started, when some trays 5 in the refrigerator 100 are loaded and
other trays 5 are unloaded, the control method of a refrigerator is different from the control method when the trays 5 are
unloaded only in that: when some trays 5 are loaded and other trays 5 are unloaded, the cooling unit 4 is started. When
the compartment temperature reaches a preset temperature TO, the cooling unit 4 is started and stopped at the period
of a starting time t1 and a stopping time t2, so as to slowly perform cooling; the cooling unit 4 is stopped when the
temperature of the unloaded tray 5 reaches the stopping point temperature of the tray temperature sensor 7 for detecting
the tray 5 when some trays 5 are loaded and other trays 5 are unloaded, and a supercooling phenomenon of the constant
temperature compartment 32 is avoided; when the compartment temperature slowly rises to the stopping point temper-
ature of the compartment temperature sensor 6 when some trays 5 are loaded and other trays 5 are unloaded, which
indicates that the temperature in the constant temperature compartment 32 is relatively uniform, the cooling unit 4 is
started and stopped at the period of a starting time t1 and a stopping time t2, so as to slowly perform cooling; when the
compartment temperature reaches the stopping point temperature of the compartment temperature sensor 6 when some
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trays 5 are loaded and other trays 5 are unloaded, and the temperature of the unloaded tray 5 reaches the stopping
point temperature of the tray temperature sensor 7 for detecting the tray 5 when some trays 5 are loaded and other trays
5 are unloaded, the cooling unit 4 is stopped, such that the temperature in the constant temperature compartment 32
can be prevented from being too low.

[0059] The presettemperature TO is lower than the stopping point temperature of the compartment temperature sensor
6 under the condition that some trays 5 are loaded and other trays 5 are unloaded.

[0060] After the cooling unit 4 is stopped, the cooling unit 4 is controlled to be started and stopped using the control
method of a refrigerator, and the temperature sensors have the starting point temperatures and the stopping point
temperatures under the condition that some trays 5 are loaded and other trays 5 are unloaded.

[0061] In a preferred embodiment, when the first tray 51 is loaded, and the second tray 52 located on the side of the
first tray 51 away from the door 2 of the refrigerator 100 is unloaded, the starting point temperature of the second tray
temperature sensor 72 for detecting the second tray 52 is less than the starting point temperature of the first tray
temperature sensor 71 for detecting the first tray 51 less than the starting point temperature of the compartment tem-
perature sensor 6, and the stopping point temperature of the compartment temperature sensor 6 is less than the stopping
point temperature of the second tray temperature sensor 72 for detecting the second tray 52 less than the stopping point
temperature of the first tray temperature sensor 71 for detecting the first tray 51. The starting point temperatures and
the stopping point temperatures of the plurality of temperature sensors are adjusted in conjunction with the positions of
the two trays 5 and the temperature distribution in the constant temperature compartment 32, such that the temperature
fluctuation in the constant temperature compartment 32 can be small.

[0062] Specifically, for the starting point temperatures and the stopping point temperatures of the temperature sensors,
reference is made to table 1. When the refrigerator is started, the cooling unit 4 is started; when the compartment
temperature reaches a preset temperature of -6.5°C, the cooling unit 4 is started and stopped at the period of a starting
time t1 and a stopping time t2; the cooling unit 4 is stopped when the temperature of the second tray 52 reaches the
stopping point temperature under the current condition. When the compartment temperature reaches the starting point
temperature under the current condition, the cooling unit 4 is started and stopped at the period of a starting time t1 and
a stopping time t2; the cooling unit 4 is stopped when both the compartment temperature and the temperature of the
second tray 52 reach the stopping point temperature under the current condition; and then, control is performed according
to the starting point temperature and the stopping point temperature under the current condition.

[0063] In another preferred embodiment, when the first tray 51 is unloaded and the second tray 52 located on the side
of the first tray 51 away from the door 2 of the refrigerator 100 is loaded, the starting point temperature of the second
tray temperature sensor 72 for detecting the second tray 52 is less than the starting point temperature of the compartment
temperature sensor 6 less than the starting point temperature of the first tray temperature sensor 71 for detecting the
first tray 51, and the stopping point temperature of the compartment temperature sensor 6 is less than the stopping point
temperature of the second tray temperature sensor 72 for detecting the second tray 52 less than the stopping point
temperature of the first tray temperature sensor 71 for detecting the first tray 51. The starting point temperatures and
the stopping point temperatures of the plurality of temperature sensors are adjusted in conjunction with the positions of
the two trays 5 and the temperature distribution in the constant temperature compartment 32, such that the temperature
fluctuation in the constant temperature compartment 32 can be small.

[0064] Specifically, for the starting point temperatures and the stopping point temperatures of the temperature sensors,
reference is made to table 1. When the refrigerator is started, after the compartment temperature reaches a preset
temperature of -6.5°C, the cooling unit 4 is started and stopped at the period of a starting time t1 and a stopping time
t2; the cooling unit 4 is stopped when the temperature of the first tray 51 reaches the stopping point temperature under
the current condition. When the compartment temperature reaches the starting point temperature under the current
condition, the cooling unit 4 is started and stopped at the period of a starting time t1 and a stopping time t2; the cooling
unit 4 is stopped when both the compartment temperature and the temperature of the first tray 51 reach the stopping
point temperature under the condition that the first tray 51 is unloaded and the second tray 52 is loaded; and then, control
is performed according to the starting point temperature and the stopping point temperature under the current condition.
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Table 1. Starting point temperatures and stopping point temperatures of the temperature sensors in the refrigerator
under different load conditions

Startina-stoopin The first tray is The first tray is The first tray is The first tray is
Sensor oint tegm efar;ur% unloaded The loaded The loaded The unloaded The
P ¢ g) second tray is second tray is second tray is second tray is
unloaded loaded unloaded loaded
Starting point
Compartment temperature 0 1.5 1.5 1.5
temperature - -
sensor Stopping point 5 5 5 5
temperature
First tray Starting point 0.5 05 ] 05
temperature temperature
sensor Stopping point -1.5 -0.5 0 -0.5
temperature
Starting point
Second tray temperature -0.5 0 0.5 0
temperature - -
sensor Stopping point a5 2 2 iy
temperature
[0065] In addition, when defrosting is performed in the refrigerator 100 during stopping, whether the starting point

temperature is reached is judged after the defrosting is finished, and when the starting point temperature is reached,
the cooling unit 4 is started; when the starting point temperature is not reached, the starting point temperature is awaited.
[0066] In addition, the constant temperature compartment 32 in the present invention can also be used as the ordinary
compartment 3. When the constant temperature function is started, the control method is adopted for control; when the
constanttemperature functionis stopped and the constant temperature compartmentis used as the ordinary compartment
3, control is performed based on the starting point temperature and the stopping point temperature of the temperature
sensor in the compartment 3, and the starting point temperature ranges from 1°C to 9°C; the stopping point temperature
is at least 1°C less than the starting point temperature. When the compartment temperature reaches the starting point
temperature, the cooling unit 4 is started; when the compartment temperature decreases to the stopping point temper-
ature, the cooling unit 4 is stopped. Preferably, when cooling is required, the cooling unit 4 is started and stopped at a
period of a starting time t3 and a stopping time t4. In a specific embodiment, t3 is 90s and t2 is 10s.

[0067] Inconclusion,inthe refrigerator 100 according to the presentinvention, the cooling unit4 is controlled according
to the compartment temperature and the tray temperature to supply cold energy to the constant temperature compartment
32, and the temperature of the constant temperature compartment 32 and the temperature of the food in the constant
temperature compartment are taken into consideration, such that the temperature fluctuation in the constant temperature
compartment 32 is small.

[0068] It should be understood that although the present specification is described based on embodiments, not every
embodiment contains only one independent technical solution. Such a narration way of the present specification is only
for the sake of clarity. Those skilled in the art should take the present specification as an entirety. The technical solutions
in the respective embodiments may be combined properly to form other embodiments which may be understood by
those skilled in the art.

[0069] A series of the detailed descriptions set forth above is merely specific description of feasible embodiments of
the present invention, and is not intended to limit the protection scope of the present invention. Equivalent embodiments
or modifications made within the spirit of the presentinvention shall fall within the protection scope of the presentinvention.

Claims

1. A-refrigerator, comprising a constant temperature compartment and a cooling unit for cooling the constant temper-
ature compartment, wherein the refrigerator further comprises at least one tray located in the constant temperature
compartment, a compartment temperature sensor for detecting a temperature in the constant temperature compart-
ment, a tray temperature sensor for detecting a temperature of the tray, and a controller, and the cooling unit, the
compartment temperature sensor and the tray temperature sensor are all communicatively connected with the
controller.
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The refrigerator according to claim 1, wherein the tray at least comprises a first tray and a second tray which are
arranged at intervals, and the tray temperature sensor at least comprises a first tray temperature sensor and a
second tray temperature sensor which are configured to detect temperatures of the first tray and the second tray
respectively.

The refrigerator according to claim 2, wherein the refrigerator further comprises a door for opening or closing the
constant temperature compartment, and the second tray is located on a side of the first tray away from the door; a
starting point temperature of the first tray temperature sensor is higher than a starting point temperature of the
second tray temperature sensor, and a stopping point temperature of the first tray temperature sensor is higher than
a stopping point temperature of the second tray temperature sensor;

or, the refrigerator further comprises a door for opening or closing the constant temperature compartment, the first
tray and the second tray are arranged side by side along a width direction of the door of the refrigerator, and the
starting point temperatures and the stopping point temperatures of the first tray sensor and the second tray sensor
are the same.

The refrigerator according to claim 1, wherein the cooling unit comprises an air duct communicated with the constant
temperature compartment, at least one air inlet for allowing cold air in the air duct to enter the constant temperature
compartment, a cold source located in the air duct, and a fan for driving the cold air to enter the constant temperature
compartment from the air duct; the cold source is configured as an evaporator of a refrigerant refrigeration cycle
unit, or a cold end of a semiconductor refrigeration unit, or a cold accumulation module.

The refrigerator according to claim 4, wherein the tray is provided at a bottom of the constant temperature compart-
ment, the at least one air inlet is provided at a top of the constant temperature compartment, and the compartment
temperature sensor is also provided at the top of the constant temperature compartment.

A control method of a refrigerator, comprising:

acquiring a compartment temperature in a constanttemperature compartment, and acquiring a tray temperature;
when the compartment temperature reaches a starting point temperature of a compartment temperature sensor
and the tray temperature reaches a starting point temperature of a tray temperature sensor, starting a cooling
unit; and

when the compartment temperature reaches a stopping point temperature of the compartment temperature
sensor and the tray temperature reaches a stopping point temperature of the tray temperature sensor, stopping
the cooling unit.

The control method of a refrigerator according to claim 6, wherein before the cooling unit is started, when only the
compartment temperature reaches the starting point temperature ofthe compartment temperature sensor, the cooling
unit is started and stopped at a period of a starting time t1 and a stopping time t2, and the cooling unit is stopped
after the compartment temperature is lower than the starting point temperature of the compartment temperature
sensor;

or, before the cooling unit is started, when only the tray temperature reaches the starting point temperature of the
tray temperature sensor, the cooling unit is started and stopped at a period of a starting time t1 and a stopping time
t2, and the cooling unit is stopped after the tray temperature is lower than the starting point temperature of the tray
temperature sensor.

The control method of a refrigerator according to claim 6, wherein during starting of the cooling unit, when the
compartment temperature decreases to the stopping point temperature of the compartment temperature sensor,
the cooling unit is started and stopped at the period of a starting time t1 and a stopping time t2.

The control method of a refrigerator according to claim 6, wherein the tray temperature sensor comprises a first tray
sensor for detecting a first tray and a second tray sensor for detecting a second tray; the first tray and the second
tray are arranged side by side along a width direction of a door of the refrigerator, and starting point temperatures
and stopping point temperatures of the first tray temperature sensor and the second tray sensor are the same;

or, the tray temperature sensor comprises a first tray sensor for detecting a first tray and a second tray sensor for
detecting a second tray; the second tray is located on a side of the first tray away from a door of the refrigerator,
the starting point temperature of the first tray temperature sensor is higher than the starting point temperature of
the second tray temperature sensor, and the stopping point temperature of the first tray temperature sensor is higher
than the stopping point temperature of the second tray temperature sensor.
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A control method of a refrigerator, comprising:

acquiring load information of a tray in the refrigerator;

acquiring a compartment temperature in a constanttemperature compartment, and acquiring a tray temperature;
and

controlling a cooling unit to be started and stopped according to starting point temperatures and stopping point
temperatures of a compartment temperature sensor for detecting the compartment temperature and a tray
temperature sensor for detecting the tray temperature under a current load condition.

The control method of a refrigerator according to claim 10, wherein when the tray is unloaded, the cooling unit is
started, and when the compartment temperature reaches the stopping point temperature of the compartment tem-
perature sensor when the tray is unloaded or the tray temperature reaches the stopping point temperature of the
tray temperature sensor when the tray is unloaded, the cooling unit is started and stopped at a period of a starting
time t1 and a stopping time t2, and when both the compartment temperature and the tray temperature are reduced
to the stopping point temperatures, the cooling unit is stopped;

or, when the tray is loaded, the cooling unit is started, and when the compartment temperature reaches the
stopping point temperature of the compartment temperature sensor when the tray is loaded or the tray temper-
ature reaches the stopping point temperature of the tray temperature sensor when the tray is loaded, the cooling
unitis started and stopped at a period of a starting time t1 and a stopping time t2, and when both the compartment
temperature and the tray temperature are reduced to the stopping point temperatures when the tray is loaded,
the cooling unit is stopped;

or, when some trays in the refrigerator are loaded and other trays are unloaded, the cooling unit is started; when
the compartment temperature reaches a preset temperature TO, the cooling unit is started and stopped at a
period of a starting time t1 and a stopping time t2; the cooling unit is stopped when the temperature of the
unloaded tray reaches the stopping point temperature of the tray temperature sensor for detecting the tray when
some trays are loaded and other trays are unloaded; the preset temperature TO is lower than the stopping point
temperature of the compartment temperature sensor under the condition that some trays are loaded and other
trays are unloaded; when the compartment temperature reaches the stopping point temperature of the com-
partment temperature sensor when some trays are loaded and other trays are unloaded, the cooling unit is
started and stopped at the period of a starting time t1 and a stopping time t2; when the compartment temperature
reaches the stopping point temperature of the compartment temperature sensor when some trays are loaded
and other trays are unloaded, and the temperature of the unloaded tray reaches the stopping point temperature
of the tray temperature sensor for detecting the tray when some trays are loaded and other trays are unloaded,
the cooling unit is stopped.

The control method of a refrigerator according to claim 11, wherein when a first tray and a second tray located on
a side of the first tray away from a door of the refrigerator are unloaded, a starting point temperature of a second
tray temperature sensor for detecting the second tray is less than the starting point temperature of the compartment
temperature sensor less than a starting point temperature of a first tray temperature sensor for detecting the first
tray, and the stopping point temperature of the compartment temperature sensor is less than a stopping point
temperature of the second tray temperature sensor for detecting the second tray less than a stopping point temper-
ature of the first tray temperature sensor for detecting the first tray.

The control method of a refrigerator according to claim 11, wherein when the first tray and the second tray located
on the side of the first tray away from the door of the refrigerator are both loaded, the starting point temperature of
the second tray temperature sensor for detecting the second tray is less than the starting point temperature of the
first tray temperature sensor for detecting the first tray less than the starting point temperature of the compartment
temperature sensor, and the stopping point temperature of the compartment temperature sensor is less than the
stopping pointtemperature of the second tray temperature sensor for detecting the second tray less than the stopping
point temperature of the first tray temperature sensor for detecting the first tray.

The control method of a refrigerator according to claim 11, wherein when the first tray is loaded, and the second
tray located on the side of the first tray away from the door of the refrigerator is unloaded, the starting pointtemperature
of the second tray temperature sensor for detecting the second tray is less than the starting point temperature of
the first tray temperature sensor for detecting the first tray less than the starting point temperature of the compartment
temperature sensor, and the stopping point temperature of the compartment temperature sensor is less than the
stopping pointtemperature of the second tray temperature sensor for detecting the second tray less than the stopping
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point temperature of the first tray temperature sensor for detecting the first tray;

or, when the first tray is unloaded and the second tray located on the side of the first tray away from the door of the
refrigerator is loaded, the starting point temperature of the second tray temperature sensor for detecting the second
tray is less than the starting point temperature of the compartment temperature sensor less than the starting point
temperature of the first tray temperature sensor for detecting the first tray, and the stopping point temperature of
the compartment temperature sensor is less than the stopping point temperature of the second tray temperature
sensor for detecting the second tray less than the stopping point temperature of the first tray temperature sensor
for detecting the first tray.

The control method of a refrigerator according to claim 11, wherein after the cooling unit is stopped, the compartment
temperature in the constant temperature compartment is acquired, and the tray temperature is acquired;

when the compartment temperature reaches the starting point temperature of the compartment temperature
sensor under the current load condition and the tray temperature reaches the starting point temperature of the
tray temperature sensor under the current load condition, the cooling unit is started; and

when the compartment temperature reaches the stopping point temperature of the compartment temperature
sensor under the current load condition and the tray temperature reaches the stopping point temperature of the
tray temperature sensor under the current load condition, the cooling unit is stopped.

12
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