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(54) CONTROL METHOD AND APPARATUS FOR ON‑BOARD REFRIGERATOR, AND MEDIUM,
CONTROLLER AND ON‑BOARD REFRIGERATOR

(57) A method and an apparatus for controlling an
in-vehicle refrigerator, a medium, a controller, and an
in-vehicle refrigerator are provided. A running mode of
the in-vehicle refrigerator includes a normal cooling
mode and a rapid cooling mode, and a target cooling
temperature of the in-vehicle refrigerator is within a
temperature range of the normal cooling mode. The
method includes: when a load is newly added to the in-

vehicle refrigerator, controlling the in-vehicle refrigera-
tor to run in the rapid cooling mode; and if a rapid cool-
ing completion condition is met, controlling the in-vehi-
cle refrigerator to switch from running in the rapid cool-
ing mode to running in the normal cooling mode, where
a lower limit of a temperature range of the rapid cooling
mode is lower than a lower limit of the temperature
range of the normal cooling mode.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priority to Chi-
nese Patent Application No. 202311734951.7, filed with
the China National Intellectual Property Administration
on December 15, 2023 and entitled "METHOD AND
APPARATUS FOR CONTROLLING IN-VEHICLE RE-
FRIGERATOR, MEDIUM, CONTROLLER, AND IN-VE-
HICLE REFRIGERATOR", which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of
in-vehicle device control technologies, and specifically,
to a method and an apparatus for controlling an in-ve-
hicle refrigerator, a medium, a controller, and an in-ve-
hicle refrigerator.

BACKGROUND

[0003] With the development of vehicle technologies,
users have increasingly high requirements for the intel-
ligence of in-vehicle products. An in-vehicle refrigerator
is a refrigeration cabinet that can be carried in a vehi-
cle. The in-vehicle refrigerators are a new generation of
cooling and refrigeration devices that have become
popular in the market in recent years.

SUMMARY

[0004] An objective of the present disclosure is to
provide a method and an apparatus for controlling an
in-vehicle refrigerator, a medium, a controller, and an
in-vehicle refrigerator, to accelerate a cooling speed of
a load.
[0005] To achieve the foregoing objective, the pre-
sent disclosure provides a method for controlling an in-
vehicle refrigerator. A running mode of the in-vehicle
refrigerator includes a normal cooling mode and a rapid
cooling mode, and a target cooling temperature of the
in-vehicle refrigerator is within a temperature range of
the normal cooling mode. The method includes:

when a load is newly added to the in-vehicle refrig-
erator, controlling the in-vehicle refrigerator to run
in the rapid cooling mode; and
if a rapid cooling completion condition is met, con-
trolling the in-vehicle refrigerator to switch from
running in the rapid cooling mode to running in the
normal cooling mode.

[0006] A lower limit of a temperature range of the
rapid cooling mode is lower than a lower limit of the
temperature range of the normal cooling mode.
[0007] Optionally, before controlling the in-vehicle re-

frigerator to run in the rapid cooling mode, the method
further includes:
determining the temperature range of the rapid cooling
mode.
[0008] Optionally, determining the temperature range
of the rapid cooling mode includes:
determining the temperature range of the rapid cooling
mode based on a temperature in a passenger compart-
ment and an influence factor, wherein the influence fac-
tor includes at least one of a heat load of the newly
added load and the target cooling temperature.
[0009] Optionally, determining the temperature range
of the rapid cooling mode based on the temperature in
the passenger compartment and the influence factor
includes:
finding, in a predetermined first correspondence, a tem-
perature range corresponding to a current temperature
in the passenger compartment and a current influence
factor, and using the temperature range as the tem-
perature range of the rapid cooling mode, wherein the
first correspondence includes a correspondence be-
tween a temperature range and each of the tempera-
ture in the passenger compartment and the influence
factor.
[0010] Optionally, after controlling the in-vehicle re-
frigerator to run in the rapid cooling mode, the method
further includes:
updating the temperature range of the rapid cooling
mode based on a temperature change rate in the in-
vehicle refrigerator after the load is newly added.
[0011] Optionally, the rapid cooling completion condi-
tion meets at least one of the following:

a quantity of hysteresis times of a temperature in
the in-vehicle refrigerator within the temperature
range of the rapid cooling mode reaches a quantity
threshold; and
duration in which the in-vehicle refrigerator runs in
the rapid cooling mode reaches a duration thresh-
old.

[0012] Optionally, the method further includes:
determining the quantity threshold based on the tem-
perature in the passenger compartment and the influ-
ence factor, wherein the influence factor includes at
least one of the heat load of the newly added load and
the target cooling temperature.
[0013] Optionally, determining the quantity threshold
based on the temperature in the passenger compart-
ment and the influence factor includes:
finding, in a predetermined second correspondence, a
quantity of times corresponding to a current tempera-
ture in the passenger compartment and a current influ-
ence factor, and using the quantity of times as the
quantity threshold, where the second correspondence
includes a correspondence between a quantity of times
and each of the temperature in the passenger compart-
ment and the influence factor.
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[0014] Optionally, after determining the quantity
threshold based on the temperature in the passenger
compartment and the influence factor, the method
further includes:
updating the quantity threshold based on the tempera-
ture change rate in the in-vehicle refrigerator after the
load is newly added.
[0015] Optionally, the method further includes:
if the following condition is met, determining that a load
is newly added to the in-vehicle refrigerator: a door of
the in-vehicle refrigerator is opened; and/or a weight
carried by a shelf in the in-vehicle refrigerator is in-
creased.
[0016] The present disclosure further provides an ap-
paratus for controlling an in-vehicle refrigerator. A run-
ning mode of the in-vehicle refrigerator includes a nor-
mal cooling mode and a rapid cooling mode, and a
target cooling temperature of the in-vehicle refrigerator
is within a temperature range of the normal cooling
mode. The apparatus includes:

a first control module, configured to: when a load is
newly added to the in-vehicle refrigerator, control
the in-vehicle refrigerator to run in the rapid cooling
mode; and
a second control module, configured to: if a rapid
cooling completion condition is met, control the in-
vehicle refrigerator to switch from running in the
rapid cooling mode to running in the normal cooling
mode.

[0017] A lower limit of a temperature range of the
rapid cooling mode is lower than a lower limit of the
temperature range of the normal cooling mode.
[0018] The present disclosure further provides a non-
temporary computer-readable storage medium. The
non-temporary computer-readable storage medium
stores computer program instructions, and when the
program instructions are executed by a processor, the
steps of the foregoing method provided in the present
disclosure are implemented.
[0019] The present disclosure further provides a con-
troller, applied to an in-vehicle refrigerator. A running
mode of the in-vehicle refrigerator includes a normal
cooling mode and a rapid cooling mode, and a target
cooling temperature of the in-vehicle refrigerator is
within a temperature range of the normal cooling mode.
The controller includes:

a memory, where the memory stores a computer
program; and
a processor, configured to execute the computer
program in the memory to implement the following
operations:

when a load is newly added to the in-vehicle
refrigerator, controlling the in-vehicle refrigera-
tor to run in the rapid cooling mode; and

if a rapid cooling completion condition is met,
controlling the in-vehicle refrigerator to switch
from running in the rapid cooling mode to run-
ning in the normal cooling mode.

[0020] A lower limit of a temperature range of the
rapid cooling mode is lower than a lower limit of the
temperature range of the normal cooling mode.
[0021] The present disclosure further provides an in-
vehicle refrigerator, including the foregoing controller
provided in the present disclosure.
[0022] According to the foregoing technical solution,
the rapid cooling mode is newly added to the in-vehicle
refrigerator. When a load is newly added to the in-vehi-
cle refrigerator, the in-vehicle refrigerator is controlled
to run in the rapid cooling mode, and when the rapid
cooling completion condition is met, the in-vehicle re-
frigerator is controlled to switch from running in the ra-
pid cooling mode to running in the normal cooling
mode. The lower limit of the temperature range of the
rapid cooling mode is lower than the lower limit of the
temperature range of the normal cooling mode. There-
fore, when a load is newly added to the in-vehicle re-
frigerator, a temperature increase in the in-vehicle re-
frigerator caused by the new load can be rapidly miti-
gated, so that the load can be more rapidly cooled,
thereby improving user experience. In addition, an im-
plementation method in this solution is simple, and no
long-term experiments are required to develop a con-
trol policy, thereby reducing experimental costs and fa-
cilitating rapid application.
[0023] Other features and advantages of the present
disclosure will be described in detail in the subsequent
description of embodiments.

BRIEF DESCRIPTION OF DRAWINGS

[0024] The accompanying drawings are intended to
provide a further understanding of the present disclo-
sure and constitute a part of the specification, and are
used together with the following specific implementa-
tions to explain the present disclosure, but do not con-
stitute a limitation on the present disclosure. In the ac-
companying drawings:

FIG. 1 is a flowchart of a method for controlling an
in-vehicle refrigerator according to an exemplary
embodiment;
FIG. 2 is a graph showing a change of a tempera-
ture in an in-vehicle refrigerator over time accord-
ing to an exemplary embodiment;
FIG. 3 is a flowchart of a method for controlling an
in-vehicle refrigerator according to another exemp-
lary embodiment; and
FIG. 4 is a block diagram of an apparatus for con-
trolling an in-vehicle refrigerator according to an
exemplary embodiment.
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DESCRIPTION OF EMBODIMENTS

[0025] Specific implementations of the present dis-
closure will be described in detail below in combination
with the accompanying drawings. It will be understood
that the specific implementations described herein are
merely intended to describe and explain the present
disclosure and are not intended to limit the present dis-
closure.
[0026] In related technologies, a new load added to
an in-vehicle refrigerator is usually cooled relatively
slowly. How the in-vehicle refrigerator rapidly cools the
load to meet a requirement of a customer is central to
user experience.
[0027] FIG. 1 is a flowchart of a method for control-
ling an in-vehicle refrigerator according to an exemp-
lary embodiment. As shown in FIG. 1, the method in-
cludes the following steps:
In step S101, when a load is newly added to the in-
vehicle refrigerator, the in-vehicle refrigerator is con-
trolled to run in a rapid cooling mode.
[0028] In step S102, if a rapid cooling completion
condition is met, the in-vehicle refrigerator is controlled
to switch from running in the rapid cooling mode to run-
ning in a normal cooling mode.
[0029] A running mode of the in-vehicle refrigerator
includes the normal cooling mode and the rapid cooling
mode. A lower limit of a temperature range of the rapid
cooling mode is lower than a lower limit of a tempera-
ture range of the normal cooling mode, and a target
cooling temperature of the in-vehicle refrigerator is
within the temperature range of the normal cooling
mode.
[0030] A load is an item that a user places in the in-
vehicle refrigerator with an expectation of cooling the
item. Newly adding a load to the in-vehicle refrigerator
may be the following: a user placing a new item requir-
ing cooling in the in-vehicle refrigerator. The in-vehicle
refrigerator may autonomously determine whether a
load is newly added, or may determine, in response to
receiving an instruction sent by a user or another de-
vice, that a load is newly added. For example, the in-
vehicle refrigerator may receive an instruction sent
through a wireless communication technology by a mo-
bile terminal bound to the in-vehicle refrigerator.
[0031] The target cooling temperature of the in-vehi-
cle refrigerator is a temperature that a load in the in-
vehicle refrigerator is expected to ultimately reach after
cooling, and may be a temperature set by a user on a
control panel (for example, a refrigerator compartment
is set to 2°C, and a freezer compartment is set to
‑18°C), or a temperature set for the in-vehicle refrigera-
tor at delivery.
[0032] The normal cooling mode may be, for exam-
ple, a mode in which the in-vehicle refrigerator per-
forms cooling in the related technologies. The tempera-
ture range of the normal cooling mode is a range within
which hysteresis of a temperature in the in-vehicle re-

frigerator is controlled in the normal cooling mode. The
temperature range of the rapid cooling mode is a range
within which hysteresis of a temperature in the in-vehi-
cle refrigerator is controlled in the rapid cooling mode.
[0033] The target cooling temperature of the in-vehi-
cle refrigerator may be within the temperature range of
the normal cooling mode, may be an upper limit or a
lower limit, or may be a temperature between the upper
limit and the lower limit.
[0034] For example, a target cooling temperature in
the refrigerator compartment of the in-vehicle refrigera-
tor is 3°C, the temperature range of the normal cooling
mode is from 2°C to 4°C, where 4°C is the upper limit,
and 2°C is the lower limit; and the temperature range of
the rapid cooling mode is from 0°C to 2°C, where 2°C is
the upper limit, and 0°C is the lower limit.
[0035] Hysteresis within a temperature range refers
to oscillation back and forth within the temperature
range. For example, when a temperature in the in-vehi-
cle refrigerator reaches an upper limit of a temperature
range, the in-vehicle refrigerator may be controlled to
enable cooling, to decrease the temperature in the in-
vehicle refrigerator. When the temperature in the in-ve-
hicle refrigerator reaches a lower limit of the tempera-
ture range, the in-vehicle refrigerator may be controlled
to pause cooling, to maintain the temperature. The tem-
perature in the in-vehicle refrigerator may be derived
from an evaporation temperature detected by a tem-
perature sensor provided inside the in-vehicle refrigera-
tor.
[0036] The rapid cooling completion condition may
be preset, or may be determined in real time. If the
rapid cooling completion condition is met, it may be
considered that a relatively good cooling effect is
achieved after a load is newly added, and a tempera-
ture of the new load is close to the target cooling tem-
perature. In this case, the in-vehicle refrigerator may
switch to the normal cooling mode to save power.
[0037] Because the lower limit of the temperature
range of the rapid cooling mode is lower than the lower
limit of the temperature range of the normal cooling
mode, a cooling speed of the in-vehicle refrigerator in
the rapid cooling mode is higher than that in the normal
cooling mode. An upper limit of the temperature range
of the rapid cooling mode may be higher than or lower
than an upper limit of the temperature range of the
normal cooling mode, and preferably, is lower than the
upper limit of the temperature range of the normal cool-
ing mode. When the upper limit of the temperature
range of the rapid cooling mode is lower than the lower
limit of the temperature range of the normal cooling
mode, a cooling speed is the highest and a better effect
is achieved.
[0038] According to the foregoing technical solution,
the rapid cooling mode is newly added to the in-vehicle
refrigerator. When a load is newly added to the in-vehi-
cle refrigerator, the in-vehicle refrigerator is controlled
to run in the rapid cooling mode, and when the rapid

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 826 319 A1 8

cooling completion condition is met, the in-vehicle re-
frigerator is controlled to switch from running in the ra-
pid cooling mode to running in the normal cooling
mode. The lower limit of the temperature range of the
rapid cooling mode is lower than the lower limit of the
temperature range of the normal cooling mode. There-
fore, when a load is newly added to the in-vehicle re-
frigerator, a temperature increase in the in-vehicle re-
frigerator caused by the new load can be rapidly miti-
gated, so that the load can be more rapidly cooled,
thereby improving user experience. In addition, an im-
plementation method in this solution is simple, and no
long-term experiments are required to develop a con-
trol policy, thereby reducing experimental costs and fa-
cilitating rapid application.
[0039] The temperature range of the rapid cooling
mode may be fixed, or may be determined in real time;
and may be automatically adjusted based on an envir-
onment in which the in-vehicle refrigerator is located
and a load, or may be changed based on settings of a
user. In another embodiment, before the in-vehicle re-
frigerator is controlled to run in the rapid cooling mode,
the method further includes: determining the tempera-
ture range of the rapid cooling mode.
[0040] There may be a plurality of methods of deter-
mining the temperature range of the rapid cooling
mode. For example, the temperature range of the rapid
cooling mode may be determined based on factors
such as humidity in a passenger compartment, an am-
bient temperature and humidity outside a vehicle, and a
weight of a newly added load. For example, the factor,
namely, the ambient temperature outside the vehicle is
taken into consideration. When the ambient tempera-
ture outside the vehicle is lower than a temperature
threshold (for example, 0°C), considering that a newly
added load may come from outside the vehicle and a
temperature of the newly added load is relatively low,
the lower limit of the temperature range of the rapid
cooling mode may be set higher than that set when the
ambient temperature outside the vehicle is higher than
the temperature threshold.
[0041] In this embodiment, the temperature range of
the rapid cooling mode can be determined in real time
based on an actual situation, so that rapid cooling for
the new load is more flexible.
[0042] In addition, the temperature range of the nor-
mal cooling mode may also be determined in real time
based on the target cooling temperature, may be auto-
matically adjusted based on an environment in which
the in-vehicle refrigerator is located and a load, or may
be changed based on settings of a user.
[0043] In another embodiment, determining the tem-
perature range of the rapid cooling mode includes:
determining the temperature range of the rapid cooling
mode based on a temperature in a passenger compart-
ment and an influence factor, where the influence factor
includes at least one of a heat load of the newly added
load and the target cooling temperature.

[0044] A new load in the in-vehicle refrigerator is lo-
cated in the passenger compartment before being
placed in the in-vehicle refrigerator, and the tempera-
ture in the passenger compartment affects the tem-
perature of the new load. Therefore, the temperature in
the passenger compartment may be used as an influ-
ence factor for determining the temperature range of
the rapid cooling mode, and a proper rapid cooling de-
gree may be correspondingly determined based on the
temperature in the passenger compartment. When the
temperature in the passenger compartment is relatively
high (for example, higher than a threshold), a rapid
cooling degree may be relatively high, and the lower
limit of the temperature range of the rapid cooling mode
or an overall temperature of the range may be relatively
low. When the temperature in the passenger compart-
ment is relatively low (for example, lower than the
threshold), a required rapid cooling degree may be re-
latively small, and the lower limit of the temperature
range of the rapid cooling mode or an overall tempera-
ture of the range may be relatively high.
[0045] A heat load of a newly added load may be
calculated based on parameters such as a weight, a
temperature, and a material of the newly added load,
and is a heat load that needs to be borne by the in-
vehicle refrigerator. For example, a user may directly
enter parameters such as a weight, a temperature, and
a material of an item on a display screen of the in-
vehicle refrigerator. A controller of the in-vehicle refrig-
erator determines a heat load of the newly added load
by using a predetermined algorithm. Alternatively, the
in-vehicle refrigerator may automatically weigh a load,
and estimate a heat load based on a weight of the
newly added load. A larger load weight indicates a low-
er cooling speed. To rapidly cool a load, corresponding
to a load with a relatively large weight, an estimated
heat load is relatively large, and the lower limit of the
temperature range of the rapid cooling mode or an
overall temperature of the range may be relatively low;
and corresponding to a load with a relatively small
weight, an estimated heat load is relatively small, and
the lower limit of the temperature range of the rapid
cooling mode or an overall temperature of the range
may be relatively high.
[0046] The target cooling temperature may also be
used as an influence factor for determining the tem-
perature range of the rapid cooling mode. Correspond-
ing to a relatively high target cooling temperature, the
lower limit of the temperature range of the rapid cooling
mode or an overall temperature of the range may be
relatively high; and corresponding to a relatively low
target cooling temperature, the lower limit of the tem-
perature range of the rapid cooling mode or an overall
temperature of the range may be relatively low.
[0047] In this embodiment, the temperature range of
the rapid cooling mode is determined in real time based
on one or more influence factors, so that rapid cooling
has relatively good flexibility.
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[0048] In another embodiment, determining the tem-
perature range of the rapid cooling mode based on a
temperature in a passenger compartment and an influ-
ence factor includes:
finding, in a predetermined first correspondence, a tem-
perature range corresponding to a current temperature
in the passenger compartment and a current influence
factor, and using the temperature range as the tem-
perature range of the rapid cooling mode.
[0049] The first correspondence includes a corre-
spondence between a temperature range and each of
the current temperature in the passenger compartment
and the influence factor.
[0050] For example, the first correspondence may be
pre-determined based on a test by using an interpola-
tion method, and is stored. During running of the in-
vehicle refrigerator, the temperature range of the rapid
cooling mode can be directly determined through
searching. The method is simple and reliable, and has
a high processing speed.
[0051] In another embodiment, after the in-vehicle re-
frigerator is controlled to run in the rapid cooling mode,
the method further includes: updating the temperature
range of the rapid cooling mode based on a tempera-
ture change rate in the in-vehicle refrigerator after the
load is newly added.
[0052] The temperature change rate in the in-vehicle
refrigerator is a temperature change amount in the in-
vehicle refrigerator in unit time, and reflects a speed of
a temperature change in the in-vehicle refrigerator. The
temperature change rate may be a positive value (a
temperature increase) or a negative value (a tempera-
ture decrease). For example, if the temperature change
rate is a positive value and is relatively high, it indicates
that running in the rapid cooling mode after the load is
newly added leads to a relatively fast temperature in-
crease in the refrigerator. In this case, the lower limit of
the temperature range of the rapid cooling mode or an
overall temperature of the range may be updated to a
relatively small value. If the temperature change rate is
a negative value and is relatively high, it indicates that
running in the rapid cooling mode after the load is new-
ly added leads to a relatively fast temperature decrease
in the refrigerator. In this case, the lower limit of the
temperature range of the rapid cooling mode or an
overall temperature of the range may be updated to a
relatively large value.
[0053] In this embodiment, the temperature change
rate in the in-vehicle refrigerator after the load is newly
added is considered, to adjust the temperature range of
the rapid cooling mode in real time, so that rapid cool-
ing matches the load, and a cooling policy is more flex-
ible.
[0054] In another embodiment, the rapid cooling
completion condition includes at least one of the follow-
ing:

a quantity of hysteresis times of a temperature in

the in-vehicle refrigerator within the temperature
range of the rapid cooling mode reaches a quantity
threshold; and
duration in which the in-vehicle refrigerator runs in
the rapid cooling mode reaches a duration thresh-
old.

[0055] Hysteresis refers to oscillation back and forth.
Generally, when the temperature in the in-vehicle re-
frigerator reaches an upper limit of a temperature
range, the in-vehicle refrigerator is controlled to enable
cooling, to decrease the temperature in the in-vehicle
refrigerator. When the temperature in the in-vehicle re-
frigerator reaches a lower limit of the temperature
range, the in-vehicle refrigerator is controlled to pause
cooling, to maintain the temperature. Therefore, the
temperature in the in-vehicle refrigerator undergoes
hysteresis in the temperature range. From the tempera-
ture in the in-vehicle refrigerator reaching the lower limit
of the temperature range to the temperature in the in-
vehicle refrigerator reaching the lower limit next time
may be considered as one time of hysteresis.
[0056] FIG. 2 is a graph showing a change of a tem-
perature in an in-vehicle refrigerator over time accord-
ing to an exemplary embodiment. As shown in FIG. 2, a
horizontal coordinate represents time, and a vertical
coordinate represents the temperature in the in-vehicle
refrigerator. Starting from a moment t=0, there is a new
load in the in-vehicle refrigerator, and the in-vehicle re-
frigerator enters the rapid cooling mode. The tempera-
ture range of the rapid cooling mode is a temperature
range [T2, T1]. The temperature range of the rapid
cooling mode has a lower limit T2 and an upper limit
T1. The temperature range of the normal cooling mode
is a temperature range [T4, T3]. The temperature range
of the normal cooling mode has a lower limit T4 and an
upper limit T3. The temperature in the in-vehicle refrig-
erator reaches the lower limit T2 of the temperature
range of the rapid cooling mode at a moment t1, and
reaches the lower limit T2 again at a moment t2, and a
range from the moment t1 to the moment t2 may be a
hysteresis range.
[0057] In the embodiment of FIG. 2, the quantity
threshold is 3. The temperature in the in-vehicle refrig-
erator separately reaches the lower limit T2 of the tem-
perature range of the rapid cooling mode four times at
moments t1, t2, t3, and t4. Then, the in-vehicle refrig-
erator may be controlled to enter the normal cooling
mode, so that the temperature in the in-vehicle refrig-
erator undergoes hysteresis in the temperature range
[T4, T3] of the normal cooling mode.
[0058] When the quantity of hysteresis times of the
temperature in the in-vehicle refrigerator within the tem-
perature range of the rapid cooling mode reaches the
quantity threshold, it is usually considered that a tem-
perature of a new load is close to the target cooling
temperature, and the in-vehicle refrigerator may switch
to the normal cooling mode, and no long performs rapid
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cooling.
[0059] In addition, duration in which the in-vehicle re-
frigerator enters the rapid cooling mode can also reflect
a cooling effect. When the duration in which the in-ve-
hicle refrigerator enters the rapid cooling mode reaches
the duration threshold, it can also be considered that
the temperature of the new load is close to the target
cooling temperature.
[0060] In this embodiment, an occasion for switching
from the rapid cooling mode to the normal cooling
mode is determined based on a quantity of hysteresis
times and running duration, which saves energy while
ensuring a rapid cooling effect.
[0061] The quantity threshold may be predetermined,
or may be determined in real time during running of the
in-vehicle refrigerator. In another embodiment, the
method further includes: determining the quantity
threshold based on the temperature in the passenger
compartment and the influence factor. The influence
factor includes at least one of the heat load of the newly
added load and the target cooling temperature.
[0062] The temperature in the passenger compart-
ment, the heat load of the newly added load, and the
target cooling temperature can all reflect a rapid cooling
requirement to some extent. Therefore, similar to the
temperature range of the rapid cooling mode, the quan-
tity threshold may also be determined based on the
foregoing influence factor. For example, a higher tem-
perature in the passenger compartment indicates a lar-
ger quantity threshold, a larger heat load of the newly
added load indicates a larger quantity threshold, and a
lower target cooling temperature indicates a larger
quantity threshold.
[0063] In this embodiment, the quantity threshold is
determined in real time based on one or more influence
factors, so that rapid cooling has relatively good flexibil-
ity.
[0064] In another embodiment, determining the
quantity threshold based on the temperature in the pas-
senger compartment and the influence factor includes:
finding, in a predetermined second correspondence, a
quantity of times corresponding to a current tempera-
ture in the passenger compartment and a current influ-
ence factor, and using the quantity of times as the
quantity threshold. The second correspondence in-
cludes a correspondence between a quantity of times
and each of the temperature in the passenger compart-
ment and the influence factor.
[0065] For example, the second correspondence
may be pre-determined based on a test by using an
interpolation method, and is stored. During running of
the in-vehicle refrigerator, the quantity threshold can be
directly determined through searching. The method is
simple and reliable, and has a high processing speed.
[0066] In another embodiment, after determining the
quantity threshold based on the temperature in the pas-
senger compartment and the influence factor, the meth-
od further includes: updating the quantity threshold

based on the temperature change rate in the in-vehicle
refrigerator after the load is newly added.
[0067] If the temperature change rate is a positive
value and is relatively high, it indicates that running in
the rapid cooling mode after the load is newly added
leads to a relatively fast temperature increase in the
refrigerator. In this case, to make rapid cooling more
stable, the quantity threshold may be updated to a rela-
tively large value. If the temperature change rate is a
negative value and is relatively high, it indicates that
running in the rapid cooling mode after the load is new-
ly added leads to a relatively fast temperature decrease
in the refrigerator. In this case, to reduce power con-
sumption of the in-vehicle refrigerator, the quantity
threshold may be updated to a relatively small value.
[0068] In this embodiment, the temperature change
rate in the in-vehicle refrigerator after the load is newly
added is considered, to adjust the quantity threshold in
real time, so that rapid cooling matches the load, and a
cooling policy is more flexible.
[0069] In another embodiment, the method may
further include: if the following condition is met, deter-
mining that a load is newly added to the in-vehicle re-
frigerator: a door of the in-vehicle refrigerator is
opened; and/or a weight carried by a shelf in the in-
vehicle refrigerator is increased.
[0070] A weight detection apparatus may be provided
in the in-vehicle refrigerator to detect the weight carried
by the shelf, that is, a weight of a load in the in-vehicle
refrigerator. When it is detected that an increment of
the weight carried by the shelf exceeds a threshold (for
example, 200 g), it may be determined that the weight
carried by the shelf in the in-vehicle refrigerator is in-
creased.
[0071] Alternatively, when it is detected that the door
of the in-vehicle refrigerator is opened, it may be con-
sidered by default that a load is newly added to the in-
vehicle refrigerator.
[0072] In this embodiment, whether a load is newly
added is determined by the door of the in-vehicle refrig-
erator being opened and/or the weight carried by the
shelf being increased.
[0073] FIG. 3 is a flowchart of a method for control-
ling an in-vehicle refrigerator according to another ex-
emplary embodiment. As shown in FIG. 3, the method
for controlling an in-vehicle refrigerator includes the fol-
lowing steps:

(1) Detect whether a door of the in-vehicle refrig-
erator is opened.
(2) If the door of the in-vehicle refrigerator is
opened, enter a rapid cooling mode.
(3) Reset a quantity of rapid cooling hysteresis
times, and reset rapid cooling duration.
(4) Enter a normal cooling mode if a quantity of
hysteresis times reaches a quantity threshold, or
running duration of the rapid cooling mode reaches
a duration threshold.
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[0074] Based on the same invention concept, the
present disclosure further provides an apparatus for
controlling an in-vehicle refrigerator. A running mode of
the in-vehicle refrigerator includes a normal cooling
mode and a rapid cooling mode, and a target cooling
temperature of the in-vehicle refrigerator is within a
temperature range of the normal cooling mode. FIG. 4
is a block diagram of an apparatus for controlling an in-
vehicle refrigerator according to an exemplary embodi-
ment. As shown in FIG. 4, an apparatus 400 for control-
ling an in-vehicle refrigerator includes a first control
module 401 and a second control module 402.
[0075] The first control module 401 is configured to:
when a load is newly added to the in-vehicle refrigera-
tor, control the in-vehicle refrigerator to run in a rapid
cooling mode.
[0076] The second control module 402 is configured
to: if a rapid cooling completion condition is met, control
the in-vehicle refrigerator to switch from running in the
rapid cooling mode to running in a normal cooling
mode.
[0077] A lower limit of a temperature range of the
rapid cooling mode is lower than a lower limit of a tem-
perature range of the normal cooling mode.
[0078] Optionally, the apparatus 400 for controlling
the in-vehicle refrigerator further includes a first deter-
mining module.
[0079] The first determining module is configured to
determine the temperature range of the rapid cooling
mode.
[0080] Optionally, the first determining module in-
cludes a first determining submodule.
[0081] The first determining submodule is configured
to determine the temperature range of the rapid cooling
mode based on a temperature in a passenger compart-
ment and an influence factor, where the influence factor
includes at least one of a heat load of the newly added
load and a target cooling temperature.
[0082] Optionally, the first determining submodule is
further configured to find, in a predetermined first corre-
spondence, a temperature range corresponding to a
current temperature in the passenger compartment
and a current influence factor, and use the temperature
range as the temperature range of the rapid cooling
mode, where the first correspondence includes a corre-
spondence between a temperature range and each of
the temperature in the passenger compartment and the
influence factor.
[0083] Optionally, the apparatus 400 for controlling
the in-vehicle refrigerator further includes a first updat-
ing module.
[0084] The first updating module is configured to up-
date the temperature range of the rapid cooling mode
based on a temperature change rate in the in-vehicle
refrigerator after the load is newly added.
[0085] Optionally, the rapid cooling completion condi-
tion meets at least one of the following:

a quantity of hysteresis times of a temperature in
the in-vehicle refrigerator within the temperature
range of the rapid cooling mode reaches a quantity
threshold; and
duration in which the in-vehicle refrigerator runs in
the rapid cooling mode reaches a duration thresh-
old.

[0086] Optionally, the apparatus 400 for controlling
the in-vehicle refrigerator further includes a second de-
termining module.
[0087] The second determining module is configured
to determine the quantity threshold based on the tem-
perature in the passenger compartment and the influ-
ence factor, where the influence factor includes at least
one of the heat load of the newly added load and the
target cooling temperature.
[0088] Optionally, the second determining module is
further configured to: find, in a predetermined second
correspondence, a quantity of times corresponding to a
current temperature in the passenger compartment and
a current influence factor, and use the quantity of times
as the quantity threshold, where the second correspon-
dence includes a correspondence between a quantity
of times and each of the temperature in the passenger
compartment and the influence factor.
[0089] Optionally, the apparatus 400 for controlling
the in-vehicle refrigerator further includes a second up-
dating module.
[0090] The second updating module is configured to
update the quantity threshold based on the tempera-
ture change rate in the in-vehicle refrigerator after the
load is newly added.
[0091] Optionally, the apparatus 400 for controlling
the in-vehicle refrigerator further includes a determining
module.
[0092] The determining module is configured to: if the
following condition is met, determine that a load is new-
ly added to the in-vehicle refrigerator: a door of the in-
vehicle refrigerator is opened; and/or a weight carried
by a shelf in the in-vehicle refrigerator is increased.
[0093] According to the foregoing technical solution,
the rapid cooling mode is newly added to the in-vehicle
refrigerator. When a load is newly added to the in-vehi-
cle refrigerator, the in-vehicle refrigerator is controlled
to run in the rapid cooling mode, and when the rapid
cooling completion condition is met, the in-vehicle re-
frigerator is controlled to switch from running in the ra-
pid cooling mode to running in the normal cooling
mode. The lower limit of the temperature range of the
rapid cooling mode is lower than the lower limit of the
temperature range of the normal cooling mode. There-
fore, when a load is newly added to the in-vehicle re-
frigerator, a temperature increase in the in-vehicle re-
frigerator caused by the new load can be rapidly miti-
gated, so that the load can be more rapidly cooled,
thereby improving user experience. In addition, an im-
plementation method in this solution is simple, and no
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long-term experiments are required to develop a con-
trol policy, thereby reducing experimental costs and fa-
cilitating rapid application.
[0094] The present disclosure further provides a non-
temporary computer-readable storage medium. The
non-temporary computer-readable storage medium
stores computer program instructions, and when the
program instructions are executed by a processor, the
steps of the foregoing method provided in the present
disclosure are implemented.
[0095] The present disclosure further provides a con-
troller, including a memory and a processor. The mem-
ory stores a computer program. The processor is con-
figured to execute the computer program in the mem-
ory, to implement the steps of the foregoing method
provided in the present disclosure.
[0096] The present disclosure further provides an in-
vehicle refrigerator, including the foregoing controller
provided in the present disclosure.
[0097] The foregoing describes in detail preferred im-
plementations of the present disclosure with reference
to the accompanying drawings. However, the present
disclosure is not limited to specific details in the fore-
going implementations. A plurality of simple variations
can be made to the technical solutions of the present
disclosure within the technical concept scope of the
present disclosure, and all these simple variations fall
within the protection scope of the present disclosure.
[0098] In addition, it will be noted that the specific
technical features described in the foregoing specific
implementations may be combined in any proper man-
ner without a contradiction. To avoid unnecessary repe-
tition, various possible combination manners are not
otherwise described in the present disclosure.
[0099] In addition, various different implementations
of the present disclosure may also be combined in any
manner, and the combination shall also be considered
as the content disclosed in the present disclosure, pro-
vided that the combination does not deviate from the
idea of the present disclosure.

Claims

1. A method for controlling an in-vehicle refrigerator, a
running mode of the in-vehicle refrigerator compris-
ing a normal cooling mode and a rapid cooling
mode, a target cooling temperature of the in-vehi-
cle refrigerator being within a temperature range of
the normal cooling mode, and the method compris-
ing:

when a load is newly added to the in-vehicle
refrigerator, controlling the in-vehicle refrigera-
tor to run in the rapid cooling mode; and
if a rapid cooling completion condition is met,
controlling the in-vehicle refrigerator to switch
from running in the rapid cooling mode to run-

ning in the normal cooling mode, wherein
a lower limit of a temperature range of the ra-
pid cooling mode is lower than a lower limit of
the temperature range of the normal cooling
mode.

2. The method according to claim 1, wherein before
controlling the in-vehicle refrigerator to run in the
rapid cooling mode, the method further comprises:
determining the temperature range of the rapid
cooling mode.

3. The method according to claim 2, wherein deter-
mining the temperature range of the rapid cooling
mode comprises:
determining the temperature range of the rapid
cooling mode based on a temperature in a passen-
ger compartment and an influence factor, wherein
the influence factor comprises at least one of a
heat load of the newly added load and the target
cooling temperature.

4. The method according to claim 3, wherein deter-
mining the temperature range of the rapid cooling
mode based on a temperature in a passenger com-
partment and an influence factor comprises:
finding, in a predetermined first correspondence, a
temperature range corresponding to a current tem-
perature in the passenger compartment and a cur-
rent influence factor, and using the temperature
range as the temperature range of the rapid cool-
ing mode, wherein the first correspondence com-
prises a correspondence between a temperature
range and each of the temperature in the passen-
ger compartment and the influence factor.

5. The method according to any one of claims 2 to 4,
wherein after controlling the in-vehicle refrigerator
to run in the rapid cooling mode, the method further
comprises:
updating the temperature range of the rapid cool-
ing mode based on a temperature change rate in
the in-vehicle refrigerator after the load is newly
added.

6. The method according to any one of claims 1 to 5,
wherein the rapid cooling completion condition
meets at least one of the following:

a quantity of hysteresis times of a temperature
in the in-vehicle refrigerator within the tem-
perature range of the rapid cooling mode
reaches a quantity threshold; and
duration in which the in-vehicle refrigerator
runs in the rapid cooling mode reaches a dura-
tion threshold.

7. The method according to claim 6, wherein the
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method further comprises:
determining the quantity threshold based on the
temperature in the passenger compartment and
the influence factor, wherein the influence factor
comprises at least one of the heat load of the newly
added load and the target cooling temperature.

8. The method according to claim 7, wherein deter-
mining the quantity threshold based on the tem-
perature in the passenger compartment and the
influence factor comprises:
finding, in a predetermined second correspon-
dence, a quantity of times corresponding to a cur-
rent temperature in the passenger compartment
and a current influence factor, and using the quan-
tity of times as the quantity threshold, wherein the
second correspondence comprises a correspon-
dence between a quantity of times and each of the
temperature in the passenger compartment and
the influence factor.

9. The method according to claim 7, wherein after
determining the quantity threshold based on the
temperature in the passenger compartment and
the influence factor, the method further comprises:
updating the quantity threshold based on the tem-
perature change rate in the in-vehicle refrigerator
after the load is newly added.

10. The method according to any one of claims 1 to 9,
wherein the method further comprises:
if the following condition is met, determining that a
load is newly added to the in-vehicle refrigerator: a
door of the in-vehicle refrigerator is opened; and/or
a weight carried by a shelf in the in-vehicle refrig-
erator is increased.

11. An apparatus for controlling an in-vehicle refrigera-
tor, a running mode of the in-vehicle refrigerator
comprising a normal cooling mode and a rapid
cooling mode, a target cooling temperature of the
in-vehicle refrigerator being within a temperature
range of the normal cooling mode, and the appara-
tus comprising:

a first control module, configured to: when a
load is newly added to the in-vehicle refrigera-
tor, control the in-vehicle refrigerator to run in
the rapid cooling mode; and
a second control module, configured to: if a
rapid cooling completion condition is met, con-
trol the in-vehicle refrigerator to switch from
running in the rapid cooling mode to running in
the normal cooling mode, wherein
a lower limit of a temperature range of the ra-
pid cooling mode is lower than a lower limit of
the temperature range of the normal cooling
mode.

12. A non-temporary computer-readable storage med-
ium, the non-temporary computer-readable storage
medium storing computer program instructions,
wherein when the program instructions are exe-
cuted by a processor, the steps of the method ac-
cording to any one of claims 1 to 10 are implemen-
ted.

13. A controller, applied to an in-vehicle refrigerator, a
running mode of the in-vehicle refrigerator compris-
ing a normal cooling mode and a rapid cooling
mode, a target cooling temperature of the in-vehi-
cle refrigerator being within a temperature range of
the normal cooling mode, and the controller com-
prising:

a memory, wherein the memory stores a com-
puter program; and
a processor, configured to execute the compu-
ter program in the memory to implement the
following operations:

when a load is newly added to the in-vehi-
cle refrigerator, controlling the in-vehicle
refrigerator to run in the rapid cooling
mode; and
if a rapid cooling completion condition is
met, controlling the in-vehicle refrigerator
to switch from running in the rapid cooling
mode to running in the normal cooling
mode, wherein
a lower limit of a temperature range of the
rapid cooling mode is lower than a lower
limit of the temperature range of the nor-
mal cooling mode.

14. An in-vehicle refrigerator, comprising the controller
according to claim 13.
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