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(67)  The present invention discloses a method and
an apparatus for controlling an air conditioner, and a com-
puter storage medium, and relates to the technical field
ofintelligent household appliances. The method includes
acquiring a current physical characteristic parameter of
an air conditioner user in a current sampling timeframe;
and adjusting either or both of a current set temperature
and a current compressor frequency of the air conditioner

AIR CONDITIONER CONTROL METHOD AND DEVICE, AND COMPUTER STORAGE MEDIUM

according to the current physical characteristic parame-
ter and current energy consumption of the air conditioner
when the current physical characteristic parameter falls
within a set range of parameters in sleep. Therefore, en-
ergy conservation and a comfortable user experience are
compatible, thereby providing more functions for the con-
trol of the air conditioner in the sleep mode.

!
| Acquire a current physical characteristic parameter of an air conditioner user in a current /’_ 101
| sampling timeframe

‘Adjust either or both of a current set temperature and a current compressor frequency of
the air conditioner according to the current physical characteristic parameter and current / 102
energy consumption of the air conditioner when the current physical characteristic
parameter falls within a set range of parameters in sleep
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application is filed on the basis of and claims priority to the Chinese patent application No.
201910023893 .4, filed on January 10, 2019, which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Theinventionrelates to the technical field of intelligent household appliances, and more particularly, to a method
and an apparatus for controlling an air conditioner, and a computer storage medium.

BACKGROUND

[0003] As people’s living standards have improved, air conditioners have become indispensable to people’s daily life.
An air conditioner has not only the basic core functions such as refrigerating and heating, but also auxiliary functions
such as self-cleaning and a sleep mode. In the sleep mode, a set temperature rises by n1°C after m1 hours of operation
when the air conditioner is refrigerating or dehumidifying and further rises by n2°C after m2 hours of operation until a
temperature limit of refrigerating is reached; the set temperature falls by n3°C after m3 hours of operation when the air
conditioner is heating and further falls by n4°C after m4 hours until a temperature limit of heating is reached.

[0004] Currently, such control is too simple to meet the requirement of the comfort of various users, despite that the
power consumption is saved to a certain extent.

SUMMARY

[0005] The embodiments of the invention provide a method and an apparatus for controlling an air conditioner, and a
computer storage medium. A summary is provided below to facilitate basic understandings of some aspects of the
disclosed embodiments. This summary is not a general overview, nor is it intended to identify key/critical elements or
to define the scope of the embodiments, rather, it's the sole purpose of the summary to present some concepts in a
simplified form as a prelude to the more detailed description that follows.

[0006] In a first aspect of the embodiments of the present invention, a method for controlling an air conditioner is
provided, including:

acquiring a current physical characteristic parameter of an air conditioner user in a current sampling timeframe; and
adjusting either or both of a current set temperature and a current compressor frequency of the air conditioner
according to the current physical characteristic parameter and current energy consumption of the air conditioner
when the current physical characteristic parameter falls within a set range of parameters in sleep.

[0007] Inanembodimentofthe invention, adjusting either or both of a current set temperature and a current compressor
frequency of the air conditioner includes:

determining a current first physical characteristic coefficient and a current first energy consumption coefficient which
respectively correspond to the current physical characteristic parameter and the current energy consumption in a
selected current sleep control strategy;

determining and storing the current set temperature of the air conditioner according to the current first physical
characteristic coefficient, the current first energy consumption coefficient, and Equation (1), and controlling the air
conditioner according to the current set temperature;

Te=To-(at * U + ct * W) (D)

where Tc is the current set temperature, To is a previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and at and ct are the current first physical characteristic coefficient
and the current first energy consumption coefficient, respectively.

[0008] Inanembodimentofthe invention, adjusting either or both of a current set temperature and a current compressor
frequency of the air conditioner includes:
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determining a current second physical characteristic coefficient and a current second energy consumption coefficient
corresponding to the current physical characteristic parameter and the current energy consumption in the selected
current sleep control strategy when the current physical characteristic parameter falls with a preset range of param-
eters and a duration longer than a set timeframe has elapsed, wherein the set range of parameters in sleep includes
the preset range of parameters;

determining and storing the current compressor frequency of the air conditioner according to the current second
physical characteristic coefficient, the current second energy consumption coefficient, and Equation (2), and con-
trolling the air conditioner according to the current compressor frequency;

Fe=fo-(ap * Up + cp * W) (2)

wherein fc is the current set temperature, fo is the previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and ap and cp are the current second physical characteristic
coefficient and the current second energy consumption coefficient, respectively.

[0009] In an embodiment of the invention, the method further includes:

configuring each sleep control strategy, storing corresponding relations of a range of physical characteristic param-
eters with the first physical characteristic coefficient and the second physical characteristic coefficient in each sleep
control strategy, and storing the corresponding relations of a range of energy consumption with the first energy
consumption coefficient and the second energy consumption coefficient in each sleep control strategy;

wherein the sleep control strategy includes a first sleep control strategy or a second sleep control strategy; within
a certain physical characteristic range, an absolute value of the first physical characteristic coefficient in the first
sleep control strategy is greater than an absolute value of the first physical characteristic coefficient in the second
sleep control strategy; within a certain range of energy consumption, an absolute value of the first energy consumption
coefficientin thefirst sleep control strategy is smaller than an absolute value of the first energy consumption coefficient
in the second sleep control strategy; within a certain physical characteristic range, an absolute value of the second
physical characteristic coefficient in the first sleep control strategy is smaller than an absolute value of the second
physical characteristic coefficient in the second sleep control strategy; within a certain range of energy consumption,
an absolute value of the second energy consumption coefficient in the first sleep control strategy is greater than an
absolute value of the second energy consumption coefficient in the second sleep control strategy.

[0010] According to a second aspect of the embodiments of the present invention, an apparatus for controlling an air
conditioner is provided, including:

an acquisition unit for acquiring a current physical characteristic parameter of an air conditioner user in a current
sampling timeframe; and

a control unit for adjusting either or both of a current set temperature and a current compressor frequency of the air
conditioner according to the current physical characteristic parameter and current energy consumption of the air
conditioner when the current physical characteristic parameter falls within a set range of parameters in sleep.

[0011] In an embodiment of the invention, the control unit includes:

a first determination subunit for determining a current first physical characteristic coefficient and a current first energy
consumption coefficient which respectively correspond to the current physical characteristic parameter and the
current energy consumption in a selected current sleep control strategy;

a first control subunit for determining and storing the current set temperature of the air conditioner according to the
current first physical characteristic coefficient, the current first energy consumption coefficient, and Equation (1),
and controlling the air conditioner according to the current set temperature;

Te=To-(at * U + ct * W) (D)

where Tc is the current set temperature, To is a previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and at and ct are the current first physical characteristic coefficient
and the current first energy consumption coefficient, respectively.
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[0012] In an embodiment of the invention, the control unit includes:

a second determination subunit for determining a current second physical characteristic coefficient and a current
second energy consumption coefficient corresponding to the current physical characteristic parameter and the
current energy consumption in the selected current sleep control strategy when the current physical characteristic
parameter falls with a preset range of parameters and a duration longer than a set timeframe has elapsed, wherein
the set range of parameters in sleep includes the preset range of parameters;

determining and storing the current compressor frequency of the air conditioner according to the current second
physical characteristic coefficient, the current second energy consumption coefficient, and Equation (2), and con-
trolling the air conditioner according to the current compressor frequency;

Fe=fo-(ap * Up + cp * W) (2)

wherein fc is the current set temperature, fo is the previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and ap and cp are the current second physical characteristic
coefficient and the current second energy consumption coefficient, respectively.

[0013] An embodiment of the invention further includes:

a configuration unit for configuring each sleep control strategy, storing corresponding relations of a range of physical
characteristic parameters with the first physical characteristic coefficient and the second physical characteristic coefficient
in each sleep control strategy, and storing the corresponding relations of a range of energy consumption with the first
energy consumption coefficient and the second energy consumption coefficient in each sleep control strategy; wherein
the sleep control strategy includes a first sleep control strategy or a second sleep control strategy; within a certain
physical characteristic range, an absolute value of the first physical characteristic coefficient in the first sleep control
strategy is greater than an absolute value of the first physical characteristic coefficient in the second sleep control
strategy; within a certain range of energy consumption, an absolute value of the first energy consumption coefficient in
the first sleep control strategy is smaller than an absolute value of the first energy consumption coefficient in the second
sleep control strategy; within a certain physical characteristic range, an absolute value of the second physical charac-
teristic coefficient in the first sleep control strategy is smaller than an absolute value of the second physical characteristic
coefficient in the second sleep control strategy; within a certain range of energy consumption, an absolute value of the
second energy consumption coefficient in the first sleep control strategy is greater than an absolute value of the second
energy consumption coefficient in the second sleep control strategy.

[0014] In a third aspect of the embodiments of the present invention, an apparatus for controlling an air conditioner is
provided, and the apparatus is used for the air conditioner and includes:

a processor; and
a memory for storing processor-executable instructions;
wherein the processor is configured for:

acquiring a current physical characteristic parameter of an air conditioner user in a current sampling timeframe;
and

adjusting either or both of a current set temperature and a current compressor frequency of the air conditioner
according to the current physical characteristic parameter and current energy consumption of the air conditioner
when the current physical characteristic parameter falls within a set range of parameters in sleep.

[0015] In a fourth aspect of the embodiments of the present invention, a computer-readable storage medium having
stored thereon computer instructions is provided, wherein the instructions, when executed by the processor, perform
the steps of the above method.

[0016] The technical solution provided by the embodiments of the present invention is advantageous in that:

[0017] According to the embodiments of the present invention, after the air conditioner user falls asleep, the air con-
ditioner can be controlled according to the physical characteristic parameter of the user and the energy consumption of
the air conditioner, that is, the physical characteristic of the user and the energy consumption are both considered, so
that energy conservation and a comfortable user experience are compatible, thereby providing more functions for the
control of the air conditioner in the sleep mode.

[0018] It is to be understood that both the foregoing summary and the following detailed description are exemplary
and explanatory only and are not intended to limit the scope of the present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are incorporated in and constitute a part of the description, illustrate em-
bodiments consistent with the invention and explain the invention in conjunction with the description.

Fig. 1 is a flowchart of a method for controlling an air conditioner according to an exemplary embodiment;

Fig. 2 is a flowchart of the method for controlling an air conditioner according to an exemplary embodiment;

Fig. 3 is a flowchart of the method for controlling an air conditioner according to an exemplary embodiment;

Fig. 4is ablock diagram of an apparatus for controlling an air conditioner according to an exemplary embodiment; and
Fig. 5 is a block diagram of the apparatus for controlling an air conditioner according to an exemplary embodiment.

DETAILED DESCRIPTION

[0020] Thefollowingdescription and the accompanying drawings sufficiently illustrate the embodiments of the invention
so that those skilled in the art can practice the embodiments. The examples merely represent possible variations.
Individual components and functions are optional unless explicitly required otherwise, and the order of operation may
vary. Portions and features of some embodiments may be included in or substituted for those of other embodiments.
The scope of embodiments of the invention includes the full scope of the claims, and all available equivalents thereof.
Embodiments may be referred to herein individually or collectively by the term "invention" merely for convenience and
without intending to automatically limit the scope of this application to any single invention or inventive concept if more
than one is in fact disclosed. Herein, relational terms, such as first and second, are used solely to distinguish one entity
or operation from another entity or operation without requiring or implying any actual such relationship or order between
such entities or operations. Moreover, the terms "include", "comprise", or any other variation thereof, are intended to
cover a non-exclusive inclusion, such that a process, method, or apparatus that includes a list of elements does not
include only those elements but may include other elements not expressly listed. The various embodiments described
herein are set forth incrementally, each focusing on differences from the other embodiments, with like parts being referred
to with respect to each other. For the structures, products and the like disclosed in the examples, since they correspond
to the portions disclosed in the examples, the description is relatively simple, and reference can be made to the description
in the method section herein.

[0021] An air conditioner has multiple functions, including refrigerating, heating, sleeping, and the like. According to
the embodiments of the invention, after an air conditioner user falls asleep, the air conditioner can be controlled according
to a physical characteristic parameter of the user and energy consumption of the air conditioner, that is, the physical
characteristic of the user and the energy consumption are both considered, so that energy conservation and a comfortable
user experience are compatible, thereby providing more functions for the control of the air conditioner in the sleep mode.
[0022] Fig. 1is aflowchartillustratinga method for controlling an air conditioner according to an exemplary embodiment.
As shown in Fig. 1, the process of controlling the air conditioner may include the following steps.

[0023] Step 101: a current physical characteristic parameter of an air conditioner user in a current sampling timeframe
is acquired.

[0024] In this embodiment, a physical characteristic parameter of the air-conditioning user may include either or both
of a heart rate and a skin surface temperature. The air conditioner can periodically acquire the physical characteristic
parameter of the air conditioner user, for example, by communicating with a wearable device to acquire the heart rate
of the user, and by communicating with a wearable device or an infrared temperature measuring device to acquire the
skin surface temperature of the air conditioner user and the like. That is, the air conditioner can periodically sample to
obtain the corresponding physical characteristic parameter in each sampling timeframe, and for the current sampling
timeframe, the current physical characteristic parameter of the air conditioner user in the current sampling timeframe is
acquired.

[0025] Step 102: either or both of a current set temperature and a current compressor frequency of the air conditioner
are adjusted according to the current physical characteristic parameter and current energy consumption of the air
conditioner when the current physical characteristic parameter falls within a set range of parameters in sleep.

[0026] When sleeping, the user has alower heartrate and a relatively stable skin surface temperature. A corresponding
range of these parameters may be derived from the statistics based on big data, and so far, various wearing devices
and monitoring software have been provided with such a corresponding range of parameters. Herein, since different
ranges of parameters correspond to different physical characteristic parameters, the set range of parameters in sleep
is pre-configured, for example, to include heart rates ranging from 40-75 beats/min and skin surface temperatures ranging
from 36~37.3°C. Alternatively, the set range of parameters in sleep has only a corresponding range of heart rates in
sleep or a range of skin surface temperatures in sleep.

[0027] Therefore, if the current characteristic parameter falls within the set range of parameters in sleep, then it can
be determined that the user has fallen asleep, and the control of the air conditioner in the sleep mode can start. For
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example, the current heart rate is 55 beats/min, and the current skin surface temperature is 36.7°C, which fall within the
range of heart rates in sleep, i.e., 40-75 beats/min, and the range of skin surface temperatures in sleep, i.e., 36~37.3°C,
respectively, so that it can be determined that the user has fallen asleep, and the control of the air conditioner in the
sleep mode can start.

[0028] According to this embodiment, the air conditioner can be controlled in consideration of both the physical char-
acteristics of the user and energy consumption, that is, and either or both of the current set temperature and the current
compressor frequency of the air conditioner can be adjusted according to the current physical characteristic parameter
and the current energy consumption of the air conditioner. Specifically, the current set temperature of the air conditioner
can be adjusted according to the current physical characteristic parameter and the current energy consumption of the
air conditioner; or the current compressor frequency of the air conditioner can be adjusted according to the current
physical characteristic parameter and the current energy consumption of the air conditioner; or the current settemperature
and the current compressor frequency of the air conditioner are adjusted according to the current physical characteristic
parameter and the current energy consumption of the air conditioner.

[0029] Adjustingeitherorboth of the current settemperature and the current compressor frequency of the air conditioner
may include adjusting the current set temperature of the air conditioner, and preferably include: determining a current
first physical characteristic coefficient and a current first energy consumption coefficient which respectively correspond
to the current physical characteristic parameter and the current energy consumption in a selected current sleep control
strategy; determining and storing the current set temperature of the air conditioner according to the current first physical
characteristic coefficient, the current first energy consumption coefficient, and Equation (1), and controlling the air con-
ditioner according to the current set temperature;

Te=To-(at * U + ct * W) (D)

where Tc is the current set temperature, To is a previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and at and ct are the current first physical characteristic coefficient
and the current first energy consumption coefficient, respectively. Besides, at or ct may be a positive or negative number.
For example, at can be negative when the air conditioner is refrigerating and positive when the air conditioner is heating.
Alternatively, at may be a negative number when the skin surface temperature is relatively high, and the like.

[0030] Adjustingeitherorboth of the current settemperature and the current compressor frequency of the air conditioner
may include adjusting the current compressor frequency of the air conditioner, and preferably include: determining a
current second physical characteristic coefficient and a current second energy consumption coefficient corresponding
to the current physical characteristic parameter and the current energy consumption in the selected current sleep control
strategy when the current physical characteristic parameter falls with a preset range of parameters and a duration longer
than a set timeframe has elapsed, wherein the set range of parameters in sleep includes the preset range of parameters;
determining and storing the current compressor frequency of the air conditioner according to the current second physical
characteristic coefficient, the current second energy consumption coefficient, and Equation (2), and controlling the air
conditioner according to the current compressor frequency;

Fe=fo-(ap * Up + cp * W) (2)

wherein fc is the current set temperature, fo is the previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and ap and cp are the current second physical characteristic coefficient
and the current second energy consumption coefficient, respectively. Likewise, ap or cp may be a positive or negative
number, depending on the operation mode of the air conditioner, specific physical characteristic parameters, and the
energy consumption.

[0031] Since the current set temperature and the current compressor frequency are saved each time the control is
performed, the previous set temperature To and the previous compressor frequency fo are available from the saved set
temperatures and compressor frequencies.

[0032] In this embodiment, surely the current set temperature and the current compressor frequency can be both
adjusted, that is, in the selected current sleep control strategy, the current first physical characteristic coefficient and the
current first energy consumption coefficient corresponding to the current physical characteristic parameter and the
current energy consumption are determined, respectively, and the current second physical characteristic coefficient and
the current second energy consumption coefficient corresponding to the current physical characteristic parameter and
the current energy consumption are determined, so that the current set temperature of the air conditioner can be deter-
mined and stored according to Equation (1), and the air conditioner can be controlled accordingly; after this, the current
compressor frequency of the air conditioner is determined and stored according to Equation (2) when the current physical
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characteristic parameter falls within the preset range of parameters and a duration longer than the set timeframe has
elapsed, and then the air conditioner is controlled according to the current set temperature and the current compressor
frequency.

[0033] Alternatively, when the current physical characteristic parameter falls within the preset range of parameters
and a duration longer than the set timeframe has elapsed, the current compressor frequency of the air conditioner is
determined and stored according to Equation (2), and the air conditioner is controlled. When the current physical char-
acteristic parameter does not fall within the preset range of parameters, the current set temperature of the air conditioner
can be determined and stored according to Equation (1), and then the air conditioner is controlled accordingly.

[0034] Inthis embodiment, different sleep control strategies have to be pre-configured, for example, a first sleep control
strategy where the physical characteristics and the comfort feeling of the user are prioritized, or a second sleep control
strategy where the energy consumption and energy conservation are prioritized. Besides, in the first sleep control
strategy, only the set temperature or both of the set temperature and the compressor frequency of the air conditioner
can be adjusted; in the second sleep control strategy, only the compressor of the air conditioner or both of the compressor
frequency and the set temperature of the air conditioner can be adjusted. Therefore, in each sleep control strategy,
corresponding relations of a range of physical characteristic parameters with the first physical characteristic coefficient
and the second physical characteristic coefficient, and corresponding relations of a range of energy consumption with
the first energy consumption coefficient and the second energy consumption coefficient are configured, respectively.
[0035] In the first sleep control strategy, the physical characteristics and the comfort feeling of the user are prioritized,
and in the second sleep control strategy, the energy consumption and energy conservation are prioritized, therefore,
within a certain physical characteristic range, an absolute value of the first physical characteristic coefficient in the first
sleep control strategy is greater than an absolute value of the first physical characteristic coefficient in the second sleep
control strategy; within a certain range of energy consumption, an absolute value of the first energy consumption coef-
ficient in the first sleep control strategy is smaller than an absolute value of the first energy consumption coefficient in
the second sleep control strategy; within a certain physical characteristic range, an absolute value of the second physical
characteristic coefficient in the first sleep control strategy is smaller than an absolute value of the second physical
characteristic coefficient in the second sleep control strategy; within a certain range of energy consumption, an absolute
value of the second energy consumption coefficient in the first sleep control strategy is greater than an absolute value
of the second energy consumption coefficient in the second sleep control strategy.

[0036] Table 1 shows corresponding relations of the range of physical characteristic parameters with the first physical
characteristic coefficient and the second physical characteristic coefficient in the first sleep control strategy.

[0037] Table 2 shows corresponding relations of the range of physical characteristic parameters with the first physical
characteristic coefficient and the second physical characteristic coefficient in the second sleep control strategy.

[0038] Table 3 shows corresponding relations of the range of energy consumption with the first energy consumption
coefficient and the second energy consumption coefficient in the first sleep control strategy and the second sleep control
strategy.

[0039] The above-mentioned Tables 1, 2 and 3 are taken as examples, the physical characteristic parameter includes
the heart rate and the skin surface temperature, and therefore, in the first sleep control strategy, the first physical
characteristic coefficient at includes: a coefficient a4, corresponding to the heart rate, a coefficient by, corresponding
to the skin surface temperature, and a first energy consumption coefficient c4,, while the second physical characteristic
coefficient ap includes: a coefficient a4, corresponding to the heart rate, a coefficient b,,, corresponding to the skin
surface temperature, and a second energy consumption coefficient Cipn- In the second sleep control strategy, the first
physical characteristic coefficients af respectively include: a coefficient a,, corresponding to the heart rate, a coefficient
by, corresponding to the skin surface temperature, and a first energy consumption coefficient co,,, while the second
physical characteristic coefficient ap includes: a coefficient ay,, corresponding to the heart rate, a coefficient by, cor-
responding to the skin surface temperature, and a second energy consumption coefficient Copn- Herein,n=1, 2, 3....

Table 3
First sleep control strategy (comfortable strategy)
First physical characteristic coefficient at Second physical characteristic coefficient ap
Range of.physical Coefficient Coefficient Coefficient Coefficient
characteristic corresponding to corresponding to skin corresponding to corresponding to skin
parameters P 9 surfacetemperaturein P 9 surface temperature in

heart rate in at heart rate in ap

at ap

Heart rate lower
than 50 a1t a1p1
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(continued)

First sleep control strategy (comfortable strategy)

Range of physical
characteristic
parameters

First physical characteristic coefficient at

Second physical characteristic coefficient ap

Coefficient
corresponding to
heart rate in at

Coefficient
corresponding to skin
surfacetemperaturein
at

Coefficient
corresponding to
heart rate in ap

Coefficient
corresponding to skin
surface temperature in
ap

Heart rate within

50-60 A2 A1p2
Heart rate within
60-70 as A1p3

Skin surface

temperature lower D14 b1p1
than 36

Skin surface b1 b1p2

temperature within
36-36.5

Table 2

Second sleep control strategy (energy-saving strategy)

Range of physical
characteristic
parameters

First physical characteristic coefficient at

Second physical characteristic coefficient ap

Coefficient
corresponding to
heart rate in at

Coefficient
corresponding to skin
surfacetemperaturein
at

Coefficient
corresponding to
heart rate in ap

Coefficient
corresponding to skin
surface temperature in
ap

Heart rate lower

than 50 a2t 21
Heart rate within
50-60 a2 A1p2
Heart rate within
60-70 a3 a2p3

Skin surface

temperature lower boiq bops
than 36

Skin surface

temperature within b b2p2

36-36.5
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Table 3

First sleep control strategy Second sleep control strategy
Range of gnergy First energy Second energy First energy Second energy
consumption consumption consumption consumption consumption

coefficient ct coefficient cp coefficient ct coefficient cp
Energy Citg Cip1 Cotq Cop1
consumption lower
than 0.5 kW
Energy consumption
within 0.5kW-0.8kW Ciez Cip2 Ca Cap2

[0040] Within a certain range of heart rates, the absolute value of a4 is greater than a,,, the absolute value of a;;,
is greater than a,,, and so on; within a certain range of skin temperatures, the absolute value of b4 is greater than
b,, the absolute value of by, is greater than b,,, and so on; in a certain range of energy consumption, the absolute
value of cq44 is smaller than cy4 the absolute value of ¢4y, is smaller than ¢y, and so on.

[0041] Within a certain range of heart rates, the absolute value of a4 is smaller than the absolute value of a4, the
absolute value of a4, is smaller than the absolute value of ay,,, and so on; within a certain range of skin temperatures,
the absolute value of b4 is smaller than the absolute value of b4, the absolute value of by, is smaller than the absolute
value of by, and so on; within a certain range of energy consumption, the absolute value of ¢, is greater than the
absolute value of ¢y, 4, the absolute value of ¢4, is greater than the absolute value of c,,, and so on.

[0042] As can be seen, in the first sleep control strategy, the control of the current set temperature is emphasized,
and when the temperature is subjected to the control, the absolute value of the first physical characteristic coefficient
corresponding to the physical characteristic parameter is larger, that is, more weight is put on the physical characteristics
of the user to provide a comfortable user experience. In the second sleep control strategy, the control of the compressor
frequency of the air conditioner is emphasized, and when the frequency is subjected to the control, the absolute value
of the energy consumption coefficient corresponding to the energy consumption is larger, that is, more weight is put on
the energy consumption to save energy.

[0043] As can be seen, according to the embodiments of the invention, after the air conditioner user falls asleep, the
air conditioner can be controlled according to the physical characteristic parameter of the user and the energy consumption
of the air conditioner, that is, the physical characteristic of the user and the energy consumption are both considered,
so that energy conservation and a comfortable user experience are compatible, thereby providing more functions for
the control of the air conditioner in the sleep mode.

[0044] The flow of the method is integrated into specific embodiments to illustrate the method for controlling provided
by the embodiments of the present invention.

[0045] In the embodiment, the selected current sleep control strategy can be the first sleep control strategy, in the
stored first sleep control strategy, the corresponding relations of the range of physical characteristic parameters with
the first physical characteristic coefficient and the second physical characteristic coefficient are shown in Table 1, and
in the stored first sleep control strategy, the corresponding relations of the range of energy consumption with the first
energy consumption coefficient and the second energy consumption coefficient are shown in Table 3.

[0046] Fig. 2 is a flowchart of the method for controlling an air conditioner according to an exemplary embodiment. As
shown in Fig. 2, the process of controlling the air conditioner includes:

step 201: acquiring the current physical characteristic parameter of the air conditioner user in the current sampling
timeframe upon the arrival of the sampling timeframe;

step 202: judging whether the current physical characteristic parameter falls within the set range of parameters in
sleep, proceeding with step 203 if yes, otherwise, proceeding with step 211;

step 203: determining the current first physical characteristic coefficient and the current first energy consumption
coefficient in the first sleep control strategy corresponding to the current physical characteristic parameter and the
current energy consumption, respectively;

wherein the current physical characteristic parameter includes the current heart rate and the current skin surface
temperature, and thus, as shown in Tables 1 and 3, at may include the coefficient a4, corresponding to the heart
rate, and the coefficient b4, corresponding to the skin surface temperature; also, the corresponding first energy
consumption coefficient cqy, is available, where n =1, 2, 3..;

step 204: determining and storing the current set temperature of the air conditioner;

wherein the current set temperature of the air conditioner may be determined according to Equation (1); since the
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current physical characteristic parameter includes the current heart rate and the current skin surface temperature,
therefore, preferably, the current set temperature of the air conditioner can be determined according to Equation
(3) as follows:

Tc=To-(aim * A+ bim * B + Cin * W) (3)

where A is the current heart rate, and B is the current skin surface temperature;

step 205: judging whether the current physical characteristic parameter falls within a preset first range of parameters,
proceeding with step 206 if yes, otherwise, proceeding step 210;

wherein the set range of parameters in sleep may be further divided to include the preset first range of parameters,
forexample, arange of parameters corresponding to deep sleep can be named as the preset first range of parameters;
step 206: judging if a duration longer than the set timeframe has elapsed, proceeding with step 207 if yes, otherwise,
proceeding with step 210;

step 207: determining the current second physical characteristic coefficient and the current second energy con-
sumption coefficient in the first sleep control strategy corresponding to the current physical characteristic parameter
and the current energy consumption, respectively;

wherein the coefficient a,,, corresponding to the heart rate and the coefficient b4, corresponding to the skin surface
temperature can be obtained from Tables 1 and 3; also, the corresponding first energy consumption coefficient ¢4,
is available, wheren =1, 2, 3...;

step 208: determining and saving the current compressor frequency of the air conditioner;

wherein the current compressor frequency of the air conditioner can be determined according to Equation (2); since
the current physical characteristic parameter includes the current heart rate and the current skin surface temperature,
therefore, preferably, the current compressor frequency of the air conditioner can be determined according to Equa-
tion (4) as follows:

FC:fO'(alpn * A+ blpn *B+ Clpn * W) (4)

where similarly A may be the current heart rate, and B may be the current skin surface temperature;

step 209: controlling the air conditioner according to the current set temperature and the current compressor fre-
quency, and then returning to step 201 for a next round of control of the air conditioner;

step 210: controlling the air conditioner according to the current set temperature, and then returning to step 201 for
the next round of control of the air conditioner; and

step 211: controlling the air conditioner according to current environment information,

thatis, the air conditioner does not enter the sleep mode, so that the control of the air conditioner can keep unchanged.

[0047] As can be seen, according to this embodiment, in the first sleep control strategy where the physical character-
istics and the comfort feeling of the user are prioritized, the air conditioner can be controlled by controlling the set
temperature of the air conditioner, and further by controlling the compressor frequency of the air conditioner, as such,
when more weight is put on a comfortable user experience, the energy consumption of the air conditioner is also taken
into consideration, hence the user experience and energy conservation can be compatible, thereby providing more
functions for the control of the air conditioner in the sleep mode.

[0048] In another embodiment of the invention, the selected current sleep control strategy can be the second sleep
control strategy, in the stored second sleep control strategy, corresponding relations of the range of physical characteristic
parameters with the first physical characteristic coefficient and the second physical characteristic coefficient are shown
in Table 2, and corresponding relations of the range of energy consumption with the first energy consumption coefficient
and the second energy consumption coefficient are shown in Table 3.

[0049] Fig. 3 is a flowchart of the method for controlling an air conditioner according to an exemplary embodiment. As
shown in Fig. 3, the process of controlling the air conditioner includes:

step 301: acquiring the current physical characteristic parameter of the air conditioner user in the current sampling
timeframe upon the arrival of the sampling timeframe;

step 302: judging whether the current physical characteristic parameter falls within the set range of parameters in
sleep, proceeding with step 303 if yes, otherwise, proceeding with step 311;

step 303: judging whether the current physical characteristic parameter falls within a preset second range of pa-
rameters, proceeding with step 306 if yes, otherwise, proceeding with step 308;

wherein, the setrange of parameters in sleep may be further divided to include the preset second range of parameters;
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preferably, the preset second range of parameters is larger than the preset first range of parameters in the above
embodiment;

step 304: judging if a duration longer than the set timeframe has elapsed, proceeding with step 305 if yes, otherwise,
proceeding with step 308;

step 305: determining a current second physical characteristic coefficient and a current second energy consumption
coefficient in the second sleep control strategy corresponding to the current physical characteristic parameter and
the current energy consumption;

wherein, the coefficient a,,,, corresponding to the heart rate and the coefficient by, corresponding to the skin surface
temperature can be derived from Tables 2 and 3; also, the corresponding first energy consumption coefficient ¢,
is available, wheren =1, 2, 3...;

step 306: determining and saving the current compressor frequency of the air conditioner;

wherein, preferably, the current compressor frequency of the air conditioner can be determined according to Equation
(5) as follows:

FC:fO'(aZPn * A+ b2pn *B+ C2pn * W) (5)

where similarly, A may be the current heart rate, and B may be the current skin surface temperature;

step 307: controlling the air conditioner according to the current compressor frequency, and then, returning to step
301 for a next round of control of the air conditioner;

step 308: determining the current first physical characteristic coefficient and the current first energy consumption
coefficient in the second sleep control strategy corresponding to the current physical characteristic parameter and
the current energy consumption, respectively;

wherein the coefficient a,,, corresponding to the heart rate and the coefficient b,y corresponding to the skin surface
temperature can be derived from Tables 2 and 3; also, the corresponding first energy consumption coefficient cyy,
is available, wheren =1, 2, 3...;

step 309: determining and storing the current set temperature of the air conditioner;

wherein preferably, the current set temperature of the air conditioner can be determined according to Equation (6)
as follows:

Tc=To-(a2m * A+ baw * B + com * W) (6)

where A is the current heart rate, and B is the current skin surface temperature;

step 310: controlling the air conditioner according to the current set temperature, and then, returning to step 301 for
the next round of control of the air conditioner; and

step 311: controlling the air conditioner according to the current environment information,

thatis, the air conditioner does not enter the sleep mode, so that the control of the air conditioner can keep unchanged.

[0050] As can be seen, according to this embodiment, in the second sleep control strategy where the energy con-
sumption of the air conditioner is prioritized, the air conditioner can be controlled by controlling the compressor frequency
of the air conditioner, and further by controlling the set temperature of the air conditioner, as such, when more weight
is put on energy consumption, a comfortable user experience is also taken into consideration, hence the user experience
and energy conservation can be compatible, thereby providing more functions for the control of the air conditioner in the
sleep mode.

[0051] According to the above process of controlling the air conditioner, an apparatus for controlling the air conditioner
can be configured.

[0052] Fig.4isablockdiagram of anapparatus for controlling an air conditioner according to an exemplary embodiment.
As shown in Fig. 4, the apparatus may include an acquisition unit 100 and a control unit 200.

[0053] The acquisition unit 100 is configured for acquiring the current physical characteristic parameter of the air
conditioner user in the current sampling timeframe.

[0054] The control unit 200 is configured for adjusting either or both of the current set temperature and the current
compressor frequency of the air conditioner according to the current physical characteristic parameter and the current
energy consumption of the air conditioner when the current physical characteristic parameter falls within the set range
of parameters in sleep.

[0055] In an embodiment of the present invention, the control unit 200 includes:

a first determination subunit for determining a current first physical characteristic coefficient and a current first energy
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consumption coefficient which respectively correspond to the current physical characteristic parameter and the
current energy consumption in a selected current sleep control strategy;

a first control subunit for determining and storing the current set temperature of the air conditioner according to the
current first physical characteristic coefficient, the current first energy consumption coefficient, and Equation (1),
and controlling the air conditioner according to the current set temperature;

Te=To-(at * U + ct * W) (D)

where Tc is the current set temperature, To is a previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and at and ct are the current first physical characteristic coefficient
and the current first energy consumption coefficient, respectively.

[0056] In an embodiment of the present invention, the control unit 200 includes:

a second determination subunit for determining a current second physical characteristic coefficient and a current second
energy consumption coefficient corresponding to the current physical characteristic parameter and the current energy
consumption in the selected current sleep control strategy when the current physical characteristic parameter falls with
apresetrange of parameters and a duration longer than a set timeframe has elapsed, wherein the setrange of parameters
in sleep includes the preset range of parameters;

determining and storing the current compressor frequency of the air conditioner according to the current second physical
characteristic coefficient, the current second energy consumption coefficient, and Equation (2), and controlling the air
conditioner according to the current compressor frequency;

fe=fo-(ap * Up + cp * W) (2)

wherein fc is the current set temperature, fo is the previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and ap and cp are the current second physical characteristic coefficient
and the current second energy consumption coefficient, respectively.

[0057] An embodiment of the invention further includes:

a configuration unit for configuring each sleep control strategy, storing corresponding relations of the range of physical
characteristic parameters with the first physical characteristic coefficient and the second physical characteristic coefficient
in each sleep control strategy, and storing the corresponding relations of the range of energy consumption with the first
energy consumption coefficient and the second energy consumption coefficient in each sleep control strategy; wherein
the sleep control strategy includes the first sleep control strategy or the second sleep control strategy; within a certain
physical characteristic range, an absolute value of the first physical characteristic coefficient in the first sleep control
strategy is greater than an absolute value of the first physical characteristic coefficient in the second sleep control
strategy; within a certain range of energy consumption, an absolute value of the first energy consumption coefficient in
the first sleep control strategy is smaller than an absolute value of the first energy consumption coefficient in the second
sleep control strategy; within a certain physical characteristic range, an absolute value of the second physical charac-
teristic coefficient in the first sleep control strategy is smaller than an absolute value of the second physical characteristic
coefficient in the second sleep control strategy; within a certain range of energy consumption, an absolute value of the
second energy consumption coefficient in the first sleep control strategy is greater than an absolute value of the second
energy consumption coefficient in the second sleep control strategy.

[0058] The apparatus for controlling the air conditioner will be described in detail below.

[0059] Fig. 5is a block diagram of the apparatus for controlling an air conditioner according to an exemplary embod-
iment. As shown in Fig. 5, the apparatus may include: the acquisition unit 100 and the control unit 200, as well as the
configuration unit 300. The control unit 200 may include: the first determination subunit 210 and the first control subunit
220, as well as the second determination subunit 230 and the second control subunit 240.

[0060] As such, the configuration unit 300 can configure each sleep control strategy, store corresponding relations of
the range of physical characteristic parameters with the first physical characteristic coefficient and the second physical
characteristic coefficient in each sleep control strategy, and store the corresponding relations of the range of energy
consumption with the first energy consumption coefficient and the second energy consumption coefficient in each sleep
control strategy; wherein the sleep control strategy includes the first sleep control strategy or the second sleep control
strategy; within a certain physical characteristic range, an absolute value of the first physical characteristic coefficient
in the first sleep control strategy is greater than an absolute value of the first physical characteristic coefficient in the
second sleep control strategy; within a certain range of energy consumption, an absolute value of the first energy
consumption coefficientin the first sleep control strategy is smaller than an absolute value of the first energy consumption
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coefficient in the second sleep control strategy; within a certain physical characteristic range, an absolute value of the
second physical characteristic coefficient in the first sleep control strategy is smaller than an absolute value of the second
physical characteristic coefficient in the second sleep control strategy; within a certain range of energy consumption, an
absolute value of the second energy consumption coefficient in the first sleep control strategy is greater than an absolute
value of the second energy consumption coefficient in the second sleep control strategy. For example, the configuration
unit 300 configures the corresponding relationships as shown in Tables 1, 2, and 3.

[0061] When the air conditioner is subjected to the control, the acquisition unit 100 can acquire the current physical
characteristic parameter of the air conditioner user in the current sampling timeframe, and when the current physical
characteristic parameter falls within the set range of parameters in sleep, the control unit 200 can adjust either or both
of the current setting temperature and the current compressor frequency of the air conditioner according to the current
physical characteristic parameter and the current energy consumption of the air conditioner.

[0062] Herein, the first determination subunit 210 in the control unit 200 can determine the current first physical
characteristic coefficient and the current first energy consumption coefficient in the selected current sleep control strategy
corresponding to the current physical characteristic parameter and the current energy consumption, respectively; the
first control subunit 220 may then determine and store the current set temperature of the air conditioner according to
the current first physical characteristic coefficient, the current first energy consumption coefficient, and Equation (1), and
control the air conditioner according to the current set temperature.

[0063] If the current physical characteristic parameter falls within the preset range of parameters and a duration longer
than the set timeframe has elapsed, the second determination subunit 230 in the control unit 200 can determine the
current second physical characteristic coefficient and the current second energy consumption coefficient in the selected
current sleep control strategy corresponding to the current physical characteristic parameter and the current energy
consumption. The second control subunit 240 may then determine and store the current compressor frequency of the
air conditioner according to the current second physical characteristic coefficient, the current second energy consumption
coefficient, and Equation (2), and control the air conditioner according to the current compressor frequency.

[0064] As can be seen, according to the embodiments of the invention, after the air conditioner user falls asleep, the
air conditioner can be controlled according to the physical characteristic parameter of the user and the energy consumption
of the air conditioner, that is, the physical characteristic of the user and the energy consumption are both considered,
so that energy conservation and a comfortable user experience are compatible, thereby providing more functions for
the control of the air conditioner in the sleep mode.

[0065] In an embodiment of the present invention, the apparatus for controlling the air conditioner is provided, and the
apparatus is used for the air conditioner and includes:

a processor; and
a memory for storing processor-executable instructions;
wherein the processor is configured for:

acquiring a current physical characteristic parameter of an air conditioner user in a current sampling timeframe;
and

adjusting either or both of a current set temperature and a current compressor frequency of the air conditioner
according to the current physical characteristic parameter and a current energy consumption of the air conditioner
when the current physical characteristic parameter falls within a set range of parameters in sleep.

[0066] The embodiments of the presentinvention provide a computer-readable storage medium having stored thereon
computer instructions, wherein the instructions, when executed by a processor, perform the steps of the above method.
[0067] Those skilled in the art will appreciate that embodiments of the present invention may be provided as a method,
system, or computer program product. Thus, the presentinvention may take the form of an entirely hardware embodiment,
an entirely software embodiment, or an embodiment combining software and hardware aspects. Moreover, the present
invention may take the form of a computer program product embodied on one or more computer-usable storage media
having computer-usable program code therein, including but not limited to magnetic disk storage, optical storage, and
the like.

[0068] The presentinvention is described with reference to a flowchart and/or a block diagram of a method, a device
(system), and a computer program product according to embodiments of the present invention. It is to be understood
that each flow and/or block of the flowchart and/or block diagram, and combinations of flows and/or blocks in the flowcharts
and/or block diagrams, can be implemented through computer program instructions. These computer program instruc-
tions may be provided to a processor of a general-purpose computer, a special purpose computer, an embedded
processor, or other programmable data processing devices to produce a machine, such that the instructions, which are
executed by the processor of the computer or other programmable data processing devices, produce means for imple-
menting the functions specified in one or more flows of the flowchart or and/or one or more blocks of the block diagram.
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[0069] These computer program instructions may also be stored in a computer-readable memory that can direct a
computer or other programmable data processing devices to function in a particular manner, such that the instructions
stored in the computer-readable memory produce an article of manufacture including instruction means to implement
the functions specified in one or more flows of the flowchart or and/or one or more blocks of the block diagram.

[0070] These computer program instructions may also be loaded onto a computer or other programmable data process-
ing devices, causing a series of operational steps to be performed on the computer or other programmable devices to
implement a computer-implemented process, so that the instructions executed on the computer or other programmable
devices provide steps for implementing the functions specified in one or more flows of the flowchart or and/or one or
more blocks of the block diagram.

[0071] It is to be understood that the invention is not limited to the processes and structures described above and
shown in the drawings, and that various modifications and changes may be made without departing from the scope
thereof. The scope of the invention is defined only by the appended claims.

Claims
1. A method for controlling an air conditioner, characterized by comprising:

acquiring a current physical characteristic parameter of an air conditioner user in a current sampling timeframe;
and

adjusting either or both of a current set temperature and a current compressor frequency of the air conditioner
according to the current physical characteristic parameter and current energy consumption of the air conditioner
when the current physical characteristic parameter falls within a set range of parameters in sleep.

2. The method according to claim 1, characterized in that adjusting either or both of the current set temperature and
the current compressor frequency of the air conditioner comprises:

determining a current first physical characteristic coefficient and a current first energy consumption coefficient
which respectively correspond to the current physical characteristic parameter and the current energy consump-
tion in a selected current sleep control strategy;

determining and storing the current set temperature of the air conditioner according to the current first physical
characteristic coefficient, the current first energy consumption coefficient, and Equation (1), and controlling the
air conditioner according to the current set temperature;

Tc=To-(at * U +ct * W) (D)

where Tcis the current set temperature, To is a previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and at and ct are the current first physical characteristic
coefficient and the current first energy consumption coefficient, respectively.

3. The method according to claim 1 or 2, characterized in that adjusting either or both of the current set temperature
and the current compressor frequency of the air conditioner comprises:

determining a current second physical characteristic coefficient and a current second energy consumption
coefficient corresponding to the current physical characteristic parameter and the current energy consumption
in the selected current sleep control strategy when the current physical characteristic parameter falls with a
preset range of parameters and a duration longer than a set timeframe has elapsed, wherein the set range of
parameters in sleep includes the preset range of parameters;

determining and storing the current compressor frequency of the air conditioner according to the current second
physical characteristic coefficient, the current second energy consumption coefficient, and Equation (2), and
controlling the air conditioner according to the current compressor frequency;

fe=fo-(ap * Up + cp * W) (2)

wherein fcis the currentsettemperature, fois the previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and ap and cp are the current second physical characteristic
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coefficient and the current second energy consumption coefficient, respectively.

4. The method according to claim 3, characterized by further comprising:

configuring each sleep control strategy, storing corresponding relations of a range of physical characteristic
parameters with the first physical characteristic coefficient and the second physical characteristic coefficient in
each sleep control strategy, and storing the corresponding relations of a range of energy consumption with the
first energy consumption coefficient and the second energy consumption coefficient in each sleep control strat-
egy;

wherein the sleep control strategy includes a first sleep control strategy or a second sleep control strategy;
within a certain physical characteristic range, an absolute value of the first physical characteristic coefficient in
the first sleep control strategy is greater than an absolute value of the first physical characteristic coefficient in
the second sleep control strategy; within a certain range of energy consumption, an absolute value of the first
energy consumption coefficient in the first sleep control strategy is smaller than an absolute value of the first
energy consumption coefficient in the second sleep control strategy; within a certain physical characteristic
range, an absolute value of the second physical characteristic coefficient in the first sleep control strategy is
smaller than an absolute value of the second physical characteristic coefficient in the second sleep control
strategy; within a certain range of energy consumption, an absolute value of the second energy consumption
coefficient in the first sleep control strategy is greater than an absolute value of the second energy consumption
coefficient in the second sleep control strategy.

5. An apparatus for controlling the air conditioner, characterized by comprising:

an acquisition unit for acquiring a current physical characteristic parameter of an air conditioner user in a current
sampling timeframe; and

a control unit for adjusting either or both of a current set temperature and a current compressor frequency of
the air conditioner according to the current physical characteristic parameter and current energy consumption
of the air conditioner when the current physical characteristic parameter falls within a set range of parameters
in sleep.

6. The apparatus according to claim 5, characterized in that the control unit comprises:

a first determination subunit for determining a current first physical characteristic coefficient and a current first
energy consumption coefficient which respectively correspond to the current physical characteristic parameter
and the current energy consumption in a selected current sleep control strategy;

a first control subunit for determining and storing the current set temperature of the air conditioner according to
the current first physical characteristic coefficient, the current first energy consumption coefficient, and Equation
(1), and controlling the air conditioner according to the current set temperature;

Tc=To-(at * U +ct * W) (D)

where Tcis the current set temperature, To is a previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and at and ct are the current first physical characteristic
coefficient and the current first energy consumption coefficient, respectively.

The apparatus according to claim 5 or 6, characterized in that the control unit comprises:

a second determination subunit for determining a current second physical characteristic coefficientand a current
second energy consumption coefficient corresponding to the current physical characteristic parameter and the
currentenergy consumption in the selected current sleep control strategy when the current physical characteristic
parameter falls with a preset range of parameters and a duration longer than a set timeframe has elapsed,
wherein the set range of parameters in sleep includes the preset range of parameters;

determining and storing the current compressor frequency of the air conditioner according to the current second
physical characteristic coefficient, the current second energy consumption coefficient, and Equation (2), and
controlling the air conditioner according to the current compressor frequency;
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fe=fo-(ap * Up + cp * W) (2)

whereinfcis the currentsettemperature, fois the previous set temperature, U is the current physical characteristic
parameter, W is the current energy consumption, and ap and cp are the current second physical characteristic
coefficient and the current second energy consumption coefficient, respectively.

The apparatus according to claim 7, characterized by further comprising:

a configuration unit for configuring each sleep control strategy, storing corresponding relations of a range of physical
characteristic parameters with the first physical characteristic coefficient and the second physical characteristic
coefficient in each sleep control strategy, and storing the corresponding relations of a range of energy consumption
with the first energy consumption coefficient and the second energy consumption coefficient in each sleep control
strategy; wherein the sleep control strategy includes a first sleep control strategy or a second sleep control strategy;
within a certain physical characteristic range, an absolute value of the first physical characteristic coefficient in the
first sleep control strategy is greater than an absolute value of the first physical characteristic coefficient in the
second sleep control strategy; within a certain range of energy consumption, an absolute value of the first energy
consumption coefficient in the first sleep control strategy is smaller than an absolute value of the first energy con-
sumption coefficient in the second sleep control strategy; within a certain physical characteristic range, an absolute
value of the second physical characteristic coefficient in the first sleep control strategy is smaller than an absolute
value of the second physical characteristic coefficient in the second sleep control strategy; within a certain range of
energy consumption, an absolute value of the second energy consumption coefficient in the first sleep control
strategy is greater than an absolute value of the second energy consumption coefficient in the second sleep control
strategy.

An apparatus for controlling the air conditioner, the apparatus being used for an air conditioner, characterized in
that the apparatus comprises:

a processor;
a memory for storing processor-executable instructions;
wherein the processor is configured for:

acquiring a current physical characteristic parameter of an air conditioner user in a current sampling time-
frame; and

adjusting either or both of a current settemperature and a current compressor frequency of the air conditioner
according to the current physical characteristic parameter and current energy consumption of the air con-
ditioner when the current physical characteristic parameter falls within a set range of parameters in sleep.

10. A computer-readable storage medium having stored thereon computer instructions, characterized in that the in-

structions, when executed by a processor, perform the steps of the method according to claims 1 to 4.

16



EP 3 855 086 A1

Acquire a current physical characteristic parameter of an air conditioner user in a current /— 101
sampling timeframe

Adjust either or both of a current set temperature and a current compressor frequency of
the air conditioner according to the current physical characteristic parameter and current |
energy consumption of the air conditioner when the current physical characteristic

102

parameter falls within a set range of parameters in sleep

Fig. 1

17



EP 3 855 086 A1

/‘ 201

Acquire the current physical characteristic parameter of
the air conditioner user in the current sampling timeframe
upon the arrival of the sampling tirneframe

202
NO Whether the Current physmaI

4\\\ charactenstlc parameters falls within the set range =
T __of parametersin sleep?

S

—— — ///

YES l /" 203

Determine the current first physical characteristic
coefficient and the current first energy consumption
coefficient in the first sleep control strategy

/“ 204

Determine and store the current set temperature of the air
conditioner

Whether /—
— NO

*1'—11:,: The current physical characteristic parameter falls within _ \ =
2 J)reset first range of paramet< 157 e

T

YES
) l 206

PN, oS

PES w7
Determine the current second physical characteristic

coefficient and the current second energy consumption
coefficient in the first sleep control strategy

/” 208

Determine and save the current compressor frequency of
the air conditioner

/" 209

Control the air conditioner according to the current set
temperature and the current compressor frequency

v vy

v / 211 } Control the air conditioner according to the current set

temperature

Control the air conditioner according to current

environment information

Fig. 2

18



EP 3 855 086 A1

301

Acquire the current physical characteristic parameter of
the air conditioner user in the current sampling timeframe
upon the arnival of the sampling timeframe

Z‘ 302
NO ) Whether the Current phys ical™

oy eharacterlstlc parameter falls within the set range ¢ of
—— parameters insleep? _—

=ty

e

l f 303

P ——

- /Whether the current physmai\ )
< characterlstlc parameter falls within a preset -

T second range of parameters/

304
,,,,,,,,,,, x__ /

S Wheﬂler a duratlon longer
P — ——ihan\a\s‘et timeframe has elapsed? ——""" )

l,YES /- 305

Determine a current second physical characteristic
coefficient and a current second energy consumption
coefficient in the second sleep control strategy

/_ 306

Determine and save the current compressor frequency of
the air conditioner

/‘ 307

Control the air conditioner according to the current
compressor frequency

/" 308

Determine the current first pl

hysical characteristic
coefficient and the current first energy consumption

coefficient in the second sleep control strategy

/’" 309

conditioner

Determine and store the current set temperature of the air

v

/"‘ 310

! /“311

Control the air conditioner according to the current
environment information

Control the air conditioner according to the current set
temperature

Fig. 3

19



EP 3 855 086 A1

/_ 100

Acquisition unit

/" 200

Control unit

Fig. 4

/_ 100

/_ 300 Acquisition unit

Configuration unit

\ ] 200

Control unit
210 ™ . R R 5 230
—~~_ First determination Second determination
subunit subunit
220 T 5 240
\ First control subunit Second cqntrol /
subunit
Fig. 5

20



10

15

20

25

30

35

40

45

50

55

EP 3 855 086 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/071468

A. CLASSIFICATION OF SUBJECT MATTER
F24F 11/00(2018.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F24F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
DWPI, CNKI, CNABS, SIPOABS, CNTXT, USTXT, JPABS, #/F, & E8F, BT, $H H, £%, ®RA%E, R, =, 25
YT, I, AR, B, H L RR, S RN, O, R, U, BERE, TOFE, 150E, BAR, 4B, S, B8, air condition
+, control+, user, people, human, parameter, activity, amount, heart, rate, temperature, load, energy, consumption, power, aim,
preset, compressor, frequency, speed, rpm

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y CN 106440249 A (WUHAN REFRIGERATION EQUIPMENT CO., LTD. OF MIDEA 1,5,9,10
GROUP et al.) 22 February 2017 (2017-02-22)
description, paragraphs [0114]-[0136]

Y CN 105444334 A (QINGDAO HAIER AIR CONDITIONER ELECTRIC CO., LTD.) 30 1,5,9,10
March 2016 (2016-03-30)
description, paragraphs [0039]-[0061]

A CN 105222266 A (GUANGDONG MIDEA REFRIGERATION EQUIPMENT CO., LTD.) 06 1-10
January 2016 (2016-01-06)
entire document

A CN 105091217 A (QINGDAO HAIER AIR CONDITIONER GENERAL CO., LTD.) 25 1-10
November 2015 (2015-11-25)
entire document

A CN 109163424 A (NINGBO AUX ELECTRIC CO., LTD. et al.) 08 January 2019 1-10
(2019-01-08)
entire document

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g» earlier application or patent but published on or after the international ~ «x> document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
“L” document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited_ to establish the P‘,‘bhcatmn date of another citation or other «y> document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p” document published prior to the international filing date but later than . & document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

20 March 2020 10 April 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimenqgiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

21




10

15

20

25

30

35

40

45

50

55

EP 3 855 086 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2020/071468

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2011036084 A (HITACHL LTD.) 17 February 2011 (2011-02-17) 1-10
entire document
A US 2013085614 A1 (JOHNSON CONTROLS TECHNOLOGY COMPANY) 04 April 2013 1-10

(2013-04-04)
entire document

Form PCT/ISA/210 (second sheet) (January 2015)

22




10

15

20

25

30

35

40

45

50

55

EP 3 855 086 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2020/071468

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 106440249 A 22 February 2017 CN 106440249 B 19 July 2019
CN 105444334 A 30 March 2016 None
CN 105222266 A 06 January 2016 CN 105222266 22 September 2017
CN 105091217 A 25 November 2015 CN 105091217 B 05 February 2019
CN 109163424 A 08 January 2019 None
JP 2011036084 A 17 February 2011 CN 101995072 A 30 March 2011
JP 4910020 B2 04 April 2012
Us 2011035075 Al 10 February 2011
us 8396601 B2 12 March 2013
CN 101995072 B 30 October 2013
us 2013085614 Al 04 April 2013 us 2015045962 Al 12 February 2015
Us 2016195888 Al 07 July 2016
us 2019187632 Al 20 June 2019
us 9322566 B2 26 April 2016
us 8843238 B2 23 September 2014
us 10254721 B2 09 April 2019

Form PCT/ISA/210 (patent family annex) (January 2015)

23




EP 3 855 086 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 201910023893 [0001]

24



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

