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AIR CONDITIONER

(57) Disclosed in the present invention are a control
method and apparatus for an outdoor unit of an air con-
ditioner, and an air conditioner. The control method for
an outdoor unit of an air conditioner comprises the fol-
lowing steps: acquiring a first temperature of an environ-
mentinwhich an outdoor unitin a standby state is located,
controlling the outdoor unit to operate for a first preset
duration, and then acquiring a second temperature of the
environmentin which the outdoor unitis currently located;
and reading a real-time environment temperature from a
cloud according to the range of the temperature differ-
ence between the second temperature and the first tem-
perature, so as to control the operation of the outdoor
unitaccording to the temperature difference between the

real-time environment temperature from the cloud and
the second temperature. By means of the present inven-
tion, the problem of poor heat dissipation in a mounting
environment of an outdoor unit can be determined intel-
ligently and accurately, and the determination process
does not require manual intervention. By means of the
present invention, the problem of the poor heat dissipa-
tion in the mounting environment of the outdoor unit can
be found in advance, and a user or related personnel can
be notified in a timely manner, thereby achieving the aim
of finding and clearing a fault in advance before an out-
door unit device of an air conditioner is damaged, effec-
tively protecting an outdoor unit of the air conditioner,
and greatly improving the user experience.
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Obtaining a first temperature of an environment in

which the outdoor unit in a standby state is located

Controlling the outdoor unit to operate for a first
predetermined duration, and then obtaining a second
temperature of the environment in which the outdoor

unit is currently located

Reading a real-time environment temperature from
a cloud based on a range of a temperature difference
between the second temperature and the first

temperature

Controlling an operation of the outdoor unit based
on a temperature difference between the real-time
environment temperature from the cloud and the second

temperature.

FIG. 1
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Description
PRIORITY INFORMATION

[0001] This application claims priority to and benefit of
Chinese Patent Application No. 202110374364.6, filed
with China National Intellectual Property Administration
on April 7, 2021, the entire contents of which are incor-
porated herein by reference.

FIELD

[0002] The present disclosure relates to the field of in-
telligent control technologies for air conditioners. More
specifically, the present disclosure provides a method
and apparatus for controlling an outdoor unit of an air
conditioner, and an air conditioner.

BACKGROUND

[0003] Atpresent, due to limitations in building design,
an outdoor unit of an air conditioner is often mounted in
a semi-closed space or even a closed space. This often
causes poor heat dissipation of the outdoor unit of the
air conditioner, resulting in a serious impact on cooling
and heating performance of an air conditioning system,
and even damage to the outdoor unit. In a conventional
method, usually a cause is troubleshot only when the
cooling and heating performance of the air conditioner is
found to be seriously affected. It is likely that a mainte-
nance person needs to go through several checks before
discovering that the cause is poor heat dissipation in an
installation environment for the outdoor unit. However,
in this case, the outdoor unit of the air conditioner may
malfunction due to the poor heat dissipation. Therefore,
it is an urgent problem to be solved by those skilled in
the art and always the focus of research regarding how
to better protect the outdoor unit of the air conditioner,
ensure the normal operation of the outdoor unit, and re-
alize an early detection for the poor heat dissipation in
the installation environment.

SUMMARY

[0004] A main objective of the present disclosure is to
provide a method and apparatus for controlling an out-
door unit of an air conditioner, and an air conditioner, to
solve at least one technical problem in the related art.

[0005] To achieve the above technical objectives, the
present disclosure provides a method for controlling an
outdoor unit of an air conditioner. The method includes,
but is not limited, to at least one of the following steps of:
obtaining a first temperature of an environment in which
the outdoor unit in a standby state is located; controlling
the outdoor unit to operate for a first predetermined du-
ration, and then obtaining a second temperature of the
environmentin which the outdoor unitis currently located;
reading a real-time environment temperature from the
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cloud based on a range of a temperature difference be-
tween the second temperature and the first temperature;
and controlling an operation of the outdoor unit based on
a temperature difference between the real-time environ-
ment temperature from the cloud and the second tem-
perature.

[0006] Based on the above technical solution, in the
present disclosure, a problem of poor heat dissipation in
an installation environment for the outdoor unit can be
detected in advance based on an environment temper-
ature of the outdoor unitin the standby state, an environ-
ment temperature of the outdoor unit subsequent to a
period of time of operation of the outdoor unit, and the
real-time environment temperature from the cloud, and
a subsequent operation method of the outdoor unit can
be controlled in a timely manner to protect the outdoor
unit. An entire determination process of the present dis-
closure no longer requires manual intervention, and thus
the solution in the present disclosure has outstanding
advantages such as a high degree of automation and
intelligence.

[0007] Further, the control method further includes:
transmitting installation environment heat dissipation
promptinformation of the outdoor unitto a terminal based
on the temperature difference between the real-time en-
vironment temperature from the cloud and the second
temperature. The terminal is a user terminal and/or a
commissioning person terminal.

[0008] Based on the above improved technical solu-
tion, in the present disclosure, a user and a relevant per-
son can be further promptly and quickly informed, to notify
the user and the relevant person in advance of heat dis-
sipation of the installation environment for the outdoor
unit. Therefore, the technical solution in the present dis-
closure not only saves a lot of time spent on investigating
the cause when cooling and heating performance of the
air conditioner is found to be seriously affected, but also
effectively avoids damage to the outdoor unit caused by
poor heat dissipation in the installation environment,
which can provide good protection to the outdoor unit,
prolonging a service life of the outdoor unit of the air con-
ditioner, and offering good user experience.

[0009] Further, the obtaining the first temperature of
the environment in which the outdoor unit in the standby
state is located includes: reading a total energy demand
of the outdoor unit; determining, based on that the total
energy demand is zero, that the outdoor unit is in the
standby state; and obtaining the first temperature of the
environment in which the outdoor unit is located.
[0010] Based on the above improved technical solu-
tion, in the present disclosure, that the outdoor unit is in
the standby state can be further accurately determined
to more accurately obtain a real temperature of the en-
vironment in which the outdoor unit is located, avoiding
misinformation of heat dissipation due to a detection error
of the first temperature. Thus, in the present disclosure,
high reliability can be provided.

[0011] Further, the obtaining the first temperature of
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the environment in which the outdoor unit is located in-
cludes: controlling a fan of the outdoor unit to start; con-
trolling the fan to operate for a second predetermined
duration; and collecting the first temperature of the envi-
ronment in which the outdoor unit is currently located.
[0012] Based on the above improved technical solu-
tion, in the present disclosure, an air flow speed of the
environment in which the outdoor unit is located can be
accelerated by means of turning on the fan, to prevent a
temperature detection result of the environment in which
the outdoor unitis located from being affected by external
factors such as solar radiation. Thus, in the present dis-
closure, a more accurate and reliable collection result of
the first temperature can be provided.

[0013] Further, the controlling the outdoor unit to op-
erate for the first predetermined duration includes: con-
trolling, based on that the first temperature is within a
second setrange, the outdoor unit to operate in a cooling
mode for the first predetermined duration. The reading
the real-time environment temperature from the cloud
based on the range of the temperature difference be-
tween the second temperature and the first temperature
includes: calculating the temperature difference between
the second temperature and the first temperature, and
reading the real-time environment temperature from the
cloud based on that the temperature difference is greater
than a first set value.

[0014] Further, the controlling, based on that the first
temperature is within the second set range, the outdoor
unit to operate in the cooling mode includes: controlling,
based on that the first temperature is greater than a sec-
ond set value, the outdoor unit to operate in the cooling
mode.

[0015] In the present disclosure, the above improved
technical solution can be applied in a poor heat dissipa-
tion detection for the installation environment for the out-
door unit in summer. By controlling the outdoor unit to
operate in the cooling mode, the environment tempera-
ture of the outdoor unit subsequent to a period of time of
operation of the outdoor unitis determined and compared
with the real-time environment temperature from the
cloud, to obtain an accurate determination result.
[0016] Further, the controlling the outdoor unit to op-
erate for the first predetermined duration includes: con-
trolling, based on that the first temperature is within a
third set range, the outdoor unit to operate in a heating
mode for the first predetermined duration. The reading
the real-time environment temperature from the cloud
based on the range of the temperature difference be-
tween the second temperature and the first temperature
includes: calculating the temperature difference between
the first temperature and the second temperature, and
reading the real-time environment temperature from the
cloud based on that the temperature difference is greater
than a third set value.

[0017] Further, the controlling, based on that the first
temperature is within the third set range, the outdoor unit
to operate in the heating mode includes: controlling,
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based on that the firsttemperature is smaller than afourth
set value, an indoor unit to operate in the heating mode.
[0018] In the present disclosure, the above improved
technical solution can be applied in a poor heat dissipa-
tion detection for the installation environment for the out-
door unit in winter. By controlling the outdoor unit to op-
erate in the heating mode, the environment temperature
of the outdoor unit subsequent to a period of time of op-
eration of the outdoor unit is determined and compared
with the real-time environment temperature from the
cloud, to obtain an accurate determination result.
[0019] To achieve the above technical objective, the
present disclosure can further provide an apparatus for
controlling an outdoor unit of an air conditioner. The ap-
paratus can include, but is not limited to, a first temper-
ature obtaining module, a first device control module, a
second temperature obtaining module, the cloud temper-
ature reading module, and a second device control mod-
ule.

[0020] The first temperature obtaining module is con-
figured to obtain a first temperature of an environment in
which the outdoor unit in a standby state is located.
[0021] The first device control module is configured to
control the outdoor unit to operate for a first predeter-
mined duration.

[0022] The second temperature obtaining module is
configured to obtain, based on the outdoor unit having
operated for the first predetermined duration, a second
temperature of the environment in which the outdoor unit
is currently located.

[0023] The cloud temperature reading module is con-
figured toread a real-time environment temperature from
the cloud based on a range of a temperature difference
between the second temperature and the first tempera-
ture.

[0024] The second device control module is configured
to control an operation of the outdoor unit based on a
temperature difference between the real-time environ-
ment temperature from the cloud and the second tem-
perature.

[0025] In the present disclosure, the above technical
solutions, innovatively, can detect in advance the poor
heat dissipation in the installation environment for the
outdoor unit based on the environment temperature of
the outdoor unit in the standby state, the environment
temperature of the outdoor unit subsequent to a period
of time of operation of the outdoor unit, and the real-time
environment temperature from the cloud, and can control
the subsequent operation method of the outdoor unit in
a timely manner to protect the outdoor unit. An entire
determination process of the present disclosure no long-
er requires manual intervention, and thus the technical
solutions in the present disclosure have outstanding ad-
vantages such as a high degree of automation and intel-
ligence.

[0026] To realize the above technical objective, the
present disclosure can further provide an air conditioner.
The air conditioner can include, but is not limited to, the
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apparatus for controlling the outdoor unit according to
any embodiment of the present disclosure.

[0027] The present disclosure can provide the follow-
ing advantageous effects. The technical solutions in the
present disclosure can realize an intelligent, automatic,
and accurate determination of a problem of poor heat
dissipation in the installation environment for the outdoor
unit, without human intervention. In the present disclo-
sure, the environment temperature of the outdoor unitin
the standby state and the real-time environment temper-
ature from the cloud are determined as the basis for the
determination, which greatly improves an accuracy and
reliability of the determination of the heat dissipation of
the installation environment for the outdoor unit. There-
fore, in the present disclosure, the problem of poor heat
dissipation in the installation environment for the outdoor
unit can be detected in advance, and the user or the
relevant person of the problem can be notified timely, in
such a manner that a purpose of detecting and eliminat-
ing a fault in advance before damage caused to the out-
door unit of the air conditioner can be achieved, and a
number of technical objectives such as effectively pro-
tecting the outdoor unit of the air conditioner can be re-
alized, greatly enhancing user satisfaction and user ex-
perience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order to clearly explain technical solutions
according to embodiments of the present disclosure or
in the related art, drawings used in the description of the
embodiments or the related art are briefly described be-
low. The drawings as described below are merely some
embodiments of the present disclosure. Based on struc-
tures illustrated by these drawings, other drawings can
be obtained by those skilled in the art without creative
effort.

FIG. 1 illustrates a flowchart of a method for control-
ling an outdoor unit of an air conditioner according
to one or more embodiments of the present disclo-
sure.

FIG. 2 illustrates a schematic diagram of a detailed
execution process of a method for controlling an out-
door unit of an air conditioner according to one or
more embodiments of the present disclosure.

FIG. 3 illustrates a schematic diagram of a compo-
sition of an apparatus for controlling an outdoor unit
of an air conditioner according to one or more em-
bodiments of the present disclosure.

[0029] Implementations of the objectives, functional
features, and advantages of the present disclosure will
be further described in connection with the embodiments
and with reference to the accompanying drawings.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] Technical solutions according to embodiments
of the present disclosure will be described clearly and
completely below in combination with accompanying
drawings of the embodiments of the present disclosure.
The embodiments described below are only a part of the
embodiments of the present disclosure, rather than all
embodiments of the present disclosure. On a basis of
the embodiments of the present disclosure, all other em-
bodiments obtained by those skilled in the art without
creative labor shall fall within the protection scope of the
present disclosure.

[0031] In view of the fact that, in the related art, only
when the user finds that the air conditioner has poor cool-
ing and heating performance can a problem of poor heat
dissipation in an installation environment for an outdoor
unit be discovered through a number of inspections, the
present disclosure innovatively provides a method and
apparatus for controlling an outdoor unit of an air condi-
tioner, and an air conditioner, to overcome one or more
problems in the related art.

[0032] Asillustratedin FIG. 1 and FIG. 2, one or more
embodiments of the present disclosure can provide a
method for controlling an outdoor unit of an air condition-
er. The method may include, but is not limited to, at least
one of the following steps.

[0033] A first temperature T1 of an environment in
which an outdoor unit of an air conditioner in a standby
state is located is obtained. In the present disclosure,
whether the outdoor unit is on standby or not can be
accurately determined through reading a total energy de-
mand of the outdoor unit. When the total energy demand
(a demand quantity of cooling or heating issued by an
indoor unit to the outdoor unit) is zero, the outdoor unit
is on standby or in a waiting state. When the total energy
demand is non-zero, the outdoor unit is in operation or
not on standby. In the present disclosure, to make the
first temperature T1 show an environment temperature
of the outdoor unitmore accurately and more realistically,
a fan of the outdoor unit is controlled to start prior to a
collection of the first temperature T1, and then the first
temperature T1 of the environment is collected subse-
quent to an operation of the fan for a second predeter-
mined duration t2. Such a method can effectively avoid
the influence of external factors, such as solar radiation,
on the environment temperature of the outdoor unit. The
first temperature T1 of the environment in which the out-
door unit is located can be more reliably and accurately
obtained in a manner of blowing air by the fan. In addition,
in the present disclosure, an operation of collecting the
temperature of the environment in which the outdoor unit
is located may be performed, in response to detecting
that the total energy demand of the outdoor unit is zero
and that the total energy demand stays zero for a prede-
termined duration, further ensuring an accuracy of col-
lecting the temperature of the environment in which the
outdoor unit is located.
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[0034] In a specific implementation of the present dis-
closure, a commissioning mode may be set separately
for an air-conditioning device. The commissioning mode
is activated through performing a selection or other op-
erations by means of a remote control, a button on the
device, or a combination thereof. A cooling mode or a
heating mode is then automatically selected based on a
specific value of the first temperature T 1.

[0035] The outdoor unitis controlled to operate for the
first predetermined duration T1, and then a second tem-
perature T2 of the environment in which the outdoor unit
is currently located is obtained. In the present disclosure,
an operation mode of the outdoor unit may be controlled
based onthe firsttemperature T1. In some embodiments,
controlling the operation mode of the outdoor unit based
on the first temperature T1 may include: controlling,
based on that the first temperature T1 is within a second
set range, the outdoor unit to operate in a cooling mode;
or controlling, based on that the first temperature T1 is
within a third set range, the outdoor unit to operate in a
heating mode. It should be understood that the second
temperatures T2 obtained tend to be different in different
operation modes of the outdoor unit.

[0036] Inthe cooling mode: in some embodiments, the
outdoor unit may be controlled, based on that the first
temperature T1 is greater than or equal to the second
setvalue S2 (i.e., within the second setrange), to operate
in the cooling mode.

[0037] For example, the second set value S2 is 17 de-
grees Celsius. In some embodiments of the present dis-
closure, the outdoor unit is controlled to operate in the
cooling mode, in response to detecting that the first tem-
perature T1 is 30 degrees Celsius, which is greater than
17 degrees Celsius.

[0038] Inthe heating mode: in some embodiments, the
outdoor unit may be controlled, based on that the first
temperature T1 is smaller than or equal to a fourth set
value S4 (i.e., within the third set range), to operate in
the heating mode.

[0039] For example, the fourth set value S4 is 16 de-
grees Celsius. In some embodiments of the present dis-
closure, the outdoor unit is controlled to operate in the
heating mode, in response to detecting that the first tem-
perature T1 is 9 degrees Celsius, which is smaller than
16 degrees Celsius.

[0040] It should be understood that the predetermined
durations for controlling the outdoor unit to operate in the
cooling mode and the heating mode may be different or
the same. For example, the first predetermined duration
t1 in the cooling mode is 40 minutes, and the first prede-
termined duration t1 in the heating mode is 39 minutes.
[0041] A real-time environment temperature T3 from
the cloud is read based on a range of a temperature dif-
ference between the second temperature T2 and the first
temperature T1. In some embodiments, the real-time en-
vironment temperature T3 from the cloud may be read
based on a condition that the temperature difference is
outside the first set range. That is, the real-time environ-
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ment temperature T3 from the cloud is read under a con-
dition that the temperature difference between the sec-
ond temperature T2 and the first temperature T1 is not
in the first set range. The real-time environment temper-
ature T3 from the cloud may be a weather temperature
collected in real time for a location of the outdoor unit of
the air conditioner. For example, the real-time environ-
ment temperature T3 from the cloud may be obtained
through obtaining weather information provided by a
weather center, or a real-time temperature may be col-
lected separately.

[0042] Inthe cooling mode: the temperature difference
between the second temperature T2 and the first tem-
perature T1 is calculated, and the real-time environment
temperature T3 from the cloud may be read based on
that the temperature difference is greater than the first
set value S1 (i.e., outside the first set range). For exam-
ple, if the second temperature T2 is 38 degrees Celsius,
the first temperature T1 is 30 degrees Celsius, and the
first set value S1 is 2 degrees Celsius, the temperature
difference between the second temperature T2 and the
first temperature T1 is equal to T2-T1=38-30=8>2, which
indicates that the temperature difference is greater than
the first set value S 1. Thus, the real-time environment
temperature T3 from the cloud is read.

[0043] Inthe heating mode: the temperature difference
between the first temperature T1 and the second tem-
perature T2 is calculated, and the real-time environment
temperature T3 from the cloud is read based on that the
temperature difference is greater than a third set value
S3 (i.e., outside the first set range). For example, if the
second temperature T2 is 3 degrees Celsius, the first
temperature T1 is 9 degrees Celsius, and the third set
value S3is 3 degrees Celsius, the temperature difference
between the first temperature T1 and the second tem-
perature T2 is equal to T1-T2 = 9-3 = 6 > 3, which indi-
cates that the temperature difference is greater than the
third set value S3. Thus, the real-time environment tem-
perature T3 from the cloud is read.

[0044] In the present disclosure, an operation of the
outdoor unit can be controlled based on a temperature
difference between the real-time environment tempera-
ture T3 from the cloud and the second temperature T2.
On a basis of a condition that the temperature difference
between the real-time environment temperature T3 from
the cloud and the second temperature T2 is greater than
a predetermined value, the outdoor unit may be shut
down temporarily, or the outdoor unit may be shut down
after operating for a predetermined duration, or a rota-
tional speed of the fan of the outdoor unit may be in-
creased, or an operation frequency of a compressor may
be reduced, or other control strategies may be adopted,
to avoid as much as possible damage to the outdoor unit
that may be caused by poor heat dissipation in the in-
stallation environment, serving purposes such as pro-
tecting the outdoor unit of the air conditioner and pro-
longing the life of the outdoor unit.

[0045] Inthe cooling mode: the temperature difference
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between the second temperature T2 and the real-time
environmenttemperature T3 from the cloud is calculated.
The operation of the outdoor unit is controlled when the
temperature difference is greater than a predetermined
value R2 in a cooling operating condition, to reduce a
possibility of damage to the outdoor unit of the air con-
ditioner caused by the poor installation environment for
the outdoor unit. For example, if the second temperature
T2 is 38 degrees Celsius, the real-time environment tem-
perature T3 from the cloud is 31 degrees Celsius, and
the predetermined value R2 in the cooling mode is 3 de-
grees Celsius, the temperature difference between the
second temperature T2 and the real-time environment
temperature T3 from the cloud is equal to T2-
T3=38-31=7>3, which indicates that a current tempera-
ture difference is greater than the predetermined value
R2 in the cooling mode. Thus, it is further determined
that the installation environment for the outdoor unit is in
a poor heat dissipation condition.

[0046] Inthe heating mode: the temperature difference
between the real-time environment temperature T3 from
the cloud and the second temperature T2 is calculated.
The operation of the outdoor unit is controlled when the
temperature difference is greater than a predetermined
value R1 in a heating operating condition, to reduce a
possibility of damage to the outdoor unit of the air con-
ditioner caused by the poor installation environment for
the outdoor unit. For example, if the second temperature
T2 is 3 degrees Celsius, the real-time environment tem-
perature T3 from the cloud is 10 degrees Celsius, and
the predetermined value R1 in the heating mode is 2
degrees Celsius, the temperature difference between the
real-time environment temperature T3 from the cloud and
the second temperature T2 is equal to T3-T2=10-3=7>2,
which indicates that the current temperature difference
is greater than the predetermined value R1 in the heating
mode. Thus, it is further determined that the installation
environment for the outdoor unit is in a poor heat dissi-
pation condition.

[0047] It should be understood that although some
specific example parameter setting values, such as afirst
set value, a second set value, a third set value, a fourth
set value, the first temperature, the second temperature,
and the real-time environment temperature from the
cloud are provided in the present disclosure, theses ex-
ample parameter setting values can be adjusted or reset
in the present disclosure based on an actual operating
condition and an actual device, as long as objectives of
the presentdisclosure can be realized. Thatis, parameter
values listed in the present disclosure shall not be con-
strued as limitations on the protection scope of the
present disclosure.

[0048] With the present disclosure, the user or a rele-
vant person can be timely informed of a heat dissipation
condition in the installation environment for the outdoor
unit. In some embodiments, installation environment
heat dissipation prompt information of the outdoor unit
may be transmitted to a terminal based on the tempera-
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ture difference between the real-time environment tem-
perature T3 from the cloud and the second temperature
T2. In some embodiments of the present disclosure, the
installation environment heat dissipation prompt informa-
tion includes, but is not limited to, "poor heat dissipation
in the installation environment for the outdoor unit", "good
heat dissipation of the installation environment for the
outdoor unit", or the like. Forms of the prompt information
include, but are notlimited to, prompt codes, a short mes-
sage, a picture, a prompt sound, a vibration, or a combi-
nation of at least two of these forms. The terminal is a
user terminal and/or a commissioning person terminal.
In the present disclosure, the installation environment
heat dissipation prompt information of the outdoor unit
may be transmitted to the user terminal and/or the com-
missioning person terminal via the cloud, or the installa-
tion environment heat dissipation prompt information
may be transmitted to the user terminal and/or the com-
missioning person terminal directly by an intelligent air-
conditioning device. When the commissioning person re-
ceives the prompt information, a purpose of reminding
the commissioning person to pay attention to the outdoor
unit can be realized. The commissioning person may re-
mount the outdoor unit of the air conditioner. For exam-
ple, a mounting position, a mounting method, or the like
of the outdoor unit may be adjusted. The method in the
present disclosure may be re-executed after the re-
mounting to realize commissioning, until the installation
environment for the outdoor unit of the air conditioner
can provide good heat dissipation. For a user using an
air conditioner in which the present disclosure is applied,
the user can notify the relevant person to carry out main-
tenance of the outdoor unit of the air conditioner as soon
as possible after receiving the prompt information. Thus,
in the present disclosure, a demand for obtaining an in-
stallation environment condition of the outdoor unit of the
air conditioner in advance is fully satisfies for the user
using the air conditioner, which can effectively improve
user satisfaction of the air conditioner, and provide the
user using the air conditioner with good use experience.
[0049] Inthe cooling mode: the temperature difference
between the second temperature T2 and the real-time
environmenttemperature T3 from the cloud is calculated.
The installation environment heat dissipation prompt in-
formation is transmitted to a terminal of the user or the
relevant person when the temperature difference is
greater than the predetermined value R2 under the cool-
ing operating condition.

[0050] Inthe heating mode, the temperature difference
between the real-time environment temperature T3 from
the cloud and the second temperature T2 is calculated.
The installation environment heat dissipation prompt in-
formation is transmitted to the terminal of the user or the
relevant person when the temperature difference is
greater than the predetermined value R1 under the heat-
ing operating condition.

[0051] With the present disclosure, the cloud-based
determination of the heat dissipation condition in the in-
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stallation environment for the outdoor unit of the air con-
ditioner can be realized. No manual intervention is re-
quired in the whole intelligent determination process,
which greatly improves use experience and satisfaction
of the user.

[0052] Asillustratedin FIG. 3, based on the same con-
cept as the method for controlling the outdoor unit of the
air conditioner of the present disclosure, one or more
embodiments of the present disclosure can further pro-
vide an apparatus for controlling an outdoor unit of an air
conditioner. The apparatus for controlling the outdoor unit
of the air conditioner may include, but is not limited to, a
first temperature T1 obtaining module, a first device con-
trol module, a second temperature T2 obtaining module,
the cloud temperature reading module, a second device
control module, a heat dissipation prompt module, or the
like. The first temperature T1 obtaining module may be
connected to the first device control module. The first
device control module may be connected to the second
temperature T2 obtaining module. The second temper-
ature T2 obtaining module may be connected to the cloud
temperature reading module. The cloud temperature
reading module may be connected to the second device
control module. The second device control module may
be connected to the heat dissipation prompt module.
However, in fact, the present disclosure is not limited in
this regard.

[0053] The first temperature T1 obtaining module can
be configured to obtain the first temperature T1 of the
environmentin which the outdoor unitin the standby state
is located. The first temperature T1 obtaining module can
be configured to read the total energy demand of the
outdoor unit, and obtain, based on a condition that the
outdoor unit of the air conditioner is in the standby state
when the total energy demand is zero, the first temper-
ature T1 of the environment in which the outdoor unit is
located. In a further embodiment, the first temperature
T1 obtaining module can be configured to control the fan
of the outdoor unit to start, control the fan to operate for
the second predetermined duration t2, and then collect
the first temperature T1 of the environment in which the
outdoor unit is located.

[0054] The first device control module can be config-
ured to control the outdoor unit to operate for the first
predetermined duration t1, to obtain the temperature of
the installation environment in which the outdoor unit is
located subsequent to an operation of the outdoor unit
for a period of time.

[0055] The second temperature T2 obtaining module
can be configured to obtain, based on the outdoor unit
having operated for the first predetermined duration t1,
the second temperature T2 of the environment in which
the outdoor unitis currently located. The second temper-
ature T2 obtaining module can be specifically configured
to control the outdoor unit to operate in the cooling mode
or the heating mode based on a range in which the first
temperature T1 is located. The second temperature T2
obtaining module can be configured to control, based on
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that the first temperature T1 is within the second set
range, e.g., the first temperature T1 is greater than or
equal to the second set value S2, the outdoor unit to
operate in the cooling mode for the first predetermined
duration t1; or can be configured to control, based on that
the first temperature T1 is within the third set range, e.g.,
the first temperature T1 is smaller than or equal to the
fourth set value S4, the outdoor unit to operate in the
heating mode for the first predetermined duration t1. It
should be understood that operation durations of the out-
door unit of the air conditioner in the cooling mode and
the heating mode may be different or the same.

[0056] The cloud temperature reading module can be
configured to read the real-time environment tempera-
ture T3 from the cloud based on the range of the tem-
perature difference between the second temperature T2
and the first temperature T1. The cloud temperature
reading module can be specifically configured to calcu-
late the temperature difference between the second tem-
perature T2 and the first temperature T1, and read the
real-time environment temperature T3 from the cloud in
the cooling mode based on a condition that the temper-
ature difference is greater than the first set value S1, or
read the real-time environment temperature T3 from the
cloud in the heating mode based on a condition that the
temperature difference is greater than the third set value
S3. The real-time environment temperature T3 from the
cloud may be, for example, the weather temperature col-
lected in real time for the location of the outdoor unit of
the air conditioner.

[0057] The second device control module can be con-
figured to control the operation of the outdoor unit based
on the temperature difference between the real-time en-
vironment temperature T3 from the cloud and the second
temperature T2. The second device control module can
be configured to control the outdoor unit to shut down,
or increase the rotational speed of the fan, or control the
outdoor unit to shut down subsequent to an operation of
the outdoor unit for a short period of time, etc., when the
temperature difference between the real-time environ-
ment temperature T3 from the cloud and the second tem-
perature T2 characterizes poor heat dissipation in the
installation environment for the outdoor unit, to effectively
avoid occurrences of accidents such as damage to the
outdoor unit that may be caused by the poor heat dissi-
pation in the installation environment. In addition, in the
presentdisclosure, the user or the commissioning person
can be informed of the poor heat dissipation in the instal-
lation environment before the outdoor unit is damaged.
A specific implementation process is as follows.

[0058] Theheatdissipation promptmodule canbe con-
figured to transmit the installation environment heat dis-
sipation prompt information of the outdoor unit to a ter-
minal of the commissioning person or a handheld termi-
nal of the user based on the temperature difference be-
tween the real-time environment temperature T3 from
the cloud and the second temperature T2. The installa-
tion environment heat dissipation prompt information
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may be transmitted by the cloud server or by an intelligent
air conditioner. The user who receives the prompt infor-
mation can notify, based on an actual situation, an air
conditioner maintenance person to come to the door for
commissioning and maintenance. The commissioning
person who receives the prompt information can re-
mount the outdoor unit of the air conditioner to realize
good heat dissipation in the installation environment for
the outdoor unit.

[0059] Innovatively, with the environment temperature
of the outdoor unit in the standby state, the environment
temperature of the outdoor unit subsequent to the oper-
ation of the outdoor unit for a period of time, and the real-
time environment temperature from the cloud as the ba-
sis for determination, in the present disclosure, whether
the installation environment for the outdoor unit is in a
good heat dissipation condition or not can be determined
intelligently and automatically, and the determination re-
sult can be notified in time to the user or relevant person,
which can solve problems in the related art such as dam-
age to the outdoor unit or the poor cooling and heating
performance that are caused by the poor heat dissipation
in the installation environment for the outdoor unit of the
air conditioner, obviously improving satisfaction and use
experience of the user with the air conditioning device.

[0060] The present disclosure can further provide an
air conditioner. The air conditioner includes, but is not
limited to, the apparatus for controlling the outdoor unit
of the air conditioner according to any embodiment of the
present disclosure. The air conditioning device of the
presentdisclosure is an air conditioner having an outdoor
unit. Other apparatus structures, device hardware, and
software that form the air conditioner can be selected as
desired, and thus details thereof will be omitted herein.

[0061] Throughout this specification, description with
reference to "the embodiment", "an embodiment", "some
embodiments”, "an example", "a specific example", or
"some examples" means that a particular feature, struc-
ture, material, or characteristic described in connection
with the embodiment or example is included in at least
one embodiment or example of the present disclosure.
The appearances of the above phrases in various places
throughout this specification are not necessarily referring
to the same embodiment or example of the present dis-
closure. Furthermore, the particular features, structures,
materials, or characteristics described here may be com-
bined in any suitable manner in one or more embodi-
ments or examples. In addition, different embodiments
or examples and features of different embodiments or
examples described in the specification may be com-
bined by those skilled in the art without mutual contra-
diction.

[0062] In addition, terms "first" and "second" are only
used for descriptive purposes, and cannot be understood
as indicating or implying relative importance or implicitly
indicating the number of indicated technical features.
Therefore, the features associated with "first" and "sec-
ond" may explicitly or implicitly include at least one of the
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features. Inthe description of the presentdisclosure, "plu-
rality" means at least two, unless otherwise specifically
defined.

[0063] In the description of the present disclosure, it
should be understood that the orientation or position in-
dicated by the terms such as "center", "longitudinal”,
"transverse", "length", "width", "thickness", "upper”, "low-
er", "front", "rear", "left", "right", "vertical", "horizontal",
"top", "bottom", "inner", "outer", "clockwise", "counter-
clockwise", "axial", "radial", and "circumferential" should
be construed to refer to the orientation or the position as
shown in the drawings in discussion, and is only for the
convenience of describing the present disclosure and
simplifying the description, rather than indicating or im-
plying that the pointed device or element must have a
specific orientation, or be constructed and operated in a
specific orientation, and therefore cannot be understood
as a limitation of the present disclosure.

[0064] In the present disclosure, unless otherwise
clearly specified and limited, terms such as "install", "con-
nect", "connectto", "fix" and the like should be understood
in a broad sense. For example, it may be a fixed connec-
tion or a detachable connection or connection as one
piece; mechanical connection or electrical connection;
direct connection or indirect connection through an inter-
mediate; internal communication of two components or
the interaction relationship between two components,
unless otherwise clearly limited. For those of ordinary
skill in the art, the specific meaning of the above-men-
tioned terms in the present disclosure can be understood
according to specific circumstances.

[0065] The logics and/or steps represented in the flow-
chart or described otherwise herein can be for example
considered as a list of ordered executable instructions
for implementing logic functions, and can be embodied
in any computer-readable storage medium that is to be
used by or used with an instruction execution system,
apparatus, or device (such as a computer-based system,
a system including a processor, or any other system that
can retrieve and execute instructions from an instruction
execution system, apparatus, or device). For the present
disclosure, a "computer-readable storage medium" can
be any apparatus that can contain, store, communicate,
propagate, or transmit a program to be used by or used
with an instruction execution system, apparatus, or de-
vice. More specific examples of computer-readable stor-
age mediums include, as a non-exhaustive list: an elec-
trical connector (electronic device) with one or more wir-
ings, a portable computer disk case (magnetic devices),
aRandom Access Memory (RAM), a Read-Only Memory
(ROM), an Erasable Programmable Read-Only Memory
(EPROM or flash memory), a fiber optic device, and a
portable Compact Disc Read-Only Memory (CDROM).
In addition, the computer-readable storage medium may
even be paper or other suitable medium on which the
program can be printed, as the program can be obtained
electronically, e.g., by optically scanning the paper or the
other medium, and then editing, interpreting, or otherwise
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processing the scanning result when necessary, and
then stored in a computer memory.

[0066] It can be appreciated that each part of the
presentdisclosure can be implemented in hardware, soft-
ware, firmware or any combination thereof. In the above
embodiments, a number of steps or methods can be im-
plemented using software or firmware stored inamemory
and executed by a suitable instruction execution system.
For example, when implemented in hardware, as in an-
other embodiment, it can be implemented by any one or
combination of the following technologies known in the
art: a discrete logic circuit having logic gate circuits for
implementing logic functions on data signals, an appli-
cation-specific integrated circuit with suitable combined
logic gates, a Programmable Gate Array (PGA), a Field
Programmable Gate Array (FPGA), etc.

[0067] Althoughsomeembodiments ofthe presentdis-
closure are described above, the scope of the present
disclosure is not limited to the embodiments. Within the
concept of the present disclosure, any equivalent struc-
ture transformation made using the contents of the spec-
ification and the accompanying drawings of the present
disclosure, or any direct or indirect application of the con-
tents of the specification and the accompanying drawings
in other related fields, shall equally fall within the scope
of the present disclosure.

Claims

1. A method for controlling an outdoor unit of an air
conditioner, the method comprising:

obtaining a first temperature of an environment
in which the outdoor unit in a standby state is
located;

controlling the outdoor unit to operate for a first
predetermined duration, and then obtaining a
second temperature of the environmentin which
the outdoor unit is currently located;

reading a real-time environment temperature
from the cloud based on a range of a tempera-
ture difference between the second temperature
and the first temperature; and

controlling an operation of the outdoor unit
based on a temperature difference between the
real-time environment temperature from the
cloud and the second temperature.

2. The method for controlling the outdoor unit of the air
conditioner according to claim 1, the method further
comprising:

transmitting installation environment heat dissi-
pation prompt information of the outdoor unit to
a terminal based on the temperature difference
between the real-time environment temperature
from the cloud and the second temperature,
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wherein the terminal is a user terminal and/or a
commissioning person terminal.

3. The method for controlling the outdoor unit of the air
conditioner according to claim 1, wherein said ob-
taining the first temperature of the environment in
which the outdoor unit in the standby state is located
comprises:

reading a total energy demand of the outdoor
unit;

determining, based on that the total energy de-
mand is zero, that the outdoor unitis in the stand-
by state; and

obtaining the first temperature of the environ-
ment in which the outdoor unit is located.

4. The method for controlling the outdoor unit of the air
conditioner according to claim 3, wherein said ob-
taining the first temperature of the environment in
which the outdoor unit is located comprises:

controlling a fan of the outdoor unit to start;
controlling the fan to operate for a second pre-
determined duration; and

collecting the first temperature of the environ-
ment in which the outdoor unit is currently locat-
ed.

5. The method for controlling the outdoor unit of the air
conditioner according to claim 1, wherein:

said controlling the outdoor unit to operate for
the first predetermined duration comprises: con-
trolling, based on that the first temperature is
within a second set range, the outdoor unit to
operate in a cooling mode for the first predeter-
mined duration; and

said reading the real-time environment temper-
ature from the cloud based on the range of the
temperature difference between the second
temperature and the first temperature compris-
es: calculating the temperature difference be-
tween the second temperature and the first tem-
perature, and reading the real-time environment
temperature from the cloud based on that the
temperature difference is greater than a first set
value.

6. The method for controlling the outdoor unit of the air
conditioner according to claim 5, wherein said con-
trolling, based on that the first temperature is within
the second set range, the outdoor unit to operate in
the cooling mode comprises:
controlling, based on that the first temperature is
greater than a second set value, the outdoor unit to
operate in the cooling mode.
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7. The method for controlling the outdoor unit of the air
conditioner according to claim 1, wherein:

said controlling the outdoor unit to operate for
the first predetermined duration comprises: con- 5
trolling, based on that the first temperature is
within a third set range, the outdoor unit to op-
erate in a heating mode for the first predeter-
mined duration; and
said reading the real-time environment temper- 70
ature from the cloud based on the range of the
temperature difference between the second
temperature and the first temperature compris-
es: calculating the temperature difference be-
tween the first temperature and the second tem- 75
perature, and reading the real-time environment
temperature from the cloud based on that the
temperature difference is greater than a third set
value.
20
8. The method for controlling the outdoor unit of the air
conditioner according to claim 7, wherein said con-
trolling, based on that the first temperature is within
the third set range, the outdoor unit to operate in the
heating mode comprises: 25
controlling, based on that the first temperature is
smaller than a fourth set value, an indoor unit to op-
erate in the heating mode.

9. An apparatus for controlling an outdoor unit of an air 30
conditioner, the apparatus comprising:

a first temperature obtaining module configured
to obtain a first temperature of an environment
in which the outdoor unit in a standby state is 35
located;
a first device control module configured to con-
trol the outdoor unit to operate for a first prede-
termined duration;
a second temperature obtaining module config- 40
ured to obtain, based on the outdoor unit having
operated for the first predetermined duration, a
second temperature of the environmentin which
the outdoor unit is currently located;
the cloud temperature reading module config- 45
ured to read a real-time environment tempera-
ture from the cloud based on a range of a tem-
perature difference between the second temper-
ature and the first temperature; and
a second device control module configured to 50
control an operation of the outdoor unit based
on a temperature difference between the real-
time environment temperature from the cloud
and the second temperature.
55
10. Anair conditioner, comprising the apparatus for con-
trolling the outdoor unit of the air conditioner accord-
ing to claim 9.

1"
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Obtaining a first temperature of an environment in

which the outdoor unit in a standby state is located

Controlling the outdoor unit to operate for a first
predetermined duration, and then obtaining a second
temperature of the environment in which the outdoor

unit 1s currently located

Reading a real-time environment temperature from
a cloud based on a range of a temperature difference
between the second temperature and the first

temperature

Controlling an operation of the outdoor unit based
on a temperature difference between the real-time
environment temperature from the cloud and the second

temperature.

FIG. 1
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