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AIR CONDITIONER

(67)  The present disclosure provides a method for
controlling a breezeless mode, including the following
operations: detecting whether there is a human body in
a target area after a fan is in the breezeless mode; ob-
taining an actual skin temperature Tsk, a human activity
metabolic rate M, and an ambient temperature Ta, in re-
sponse to a determination that there is the human body
in the target area; obtaining a breezeless index PD, an
air velocity Va, a fan speed RPM, and an air turbulence
intensity Tu corresponding to the breezeless mode of the

fan; determining a target temperature Tbs of the fan ac-

cording to the actual skin temperature Tsk, the human
activity metabolic rate M, the breezeless index PD, the
air velocity Va, and the air turbulence intensity Tu; and
adjusting a compressor frequency of the fan and the fan
speed RPM according to a difference between the am-
bient temperature Ta and the target temperature Tbs.
The present disclosure also provides a device for con-
trolling a breezeless mode and a readable storage me-
dium, and an air conditioner. The present disclosure re-
alizes more precise control of the fan in the breezeless
mode by combining the activity state of the human, and
provides a better breezeless experience.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the technical field of air conditioner, and in particular, to a method and a
device for controlling a breezeless mode, and a readable storage medium, and an air conditioner.

BACKGROUND

[0002] Peopleare ofincreasingly demanding of quality of life with the improvement of living standards. In many technical
fields closely related to people’s quality of life, such as air conditioners and other household appliances, person’s activities
often need to be accurately identified. However the current air conditioners with function for controlling the breezeless
mode further need to provide a more accurate breezeless control mode on the basis of user’s activities, for providing a
much more comfortable environment.

[0003] The above contents are only used to assist in understanding the technical solutions of the present disclosure,
and do not constitute the prior arts.

SUMMARY

[0004] The main objective of the present disclosure is to provide a method and a device for controlling a breezeless
mode, and a readable storage medium, and an air conditioner, aiming to provide a breezeless control mode that is more
precise and comfortable for the user’s activity state.
[0005] In order to achieve the above objective, the present disclosure provides a method for controlling a breezeless
mode, the method includes the following operations:

detecting whether there is a human body in a target area after a fan is in the breezeless mode;

obtaining an actual skin temperature Tsk, a human activity metabolic rate M, and an ambient temperature Ta, in
response to a determination that there is the human body in the target area;

obtaining abreezelessindex PD, an air velocity Va, afan speed RPM, and an air turbulence intensity Tu corresponding
to the breezeless mode of the fan;

determining a target temperature Tbs of the fan according to the actual skin temperature Tsk, the human activity
metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu; and

adjusting a compressor frequency of the fan and the fan speed RPM according to a difference between the ambient
temperature Ta and the target temperature Tbs.

[0006] Optionally, the operation of "detecting whether there is a human body in a target area after a fan is in the
breezeless mode" includes:

scanning the target area by an infrared sensor to obtain temperature scan data of the target area after the fan is in
the breezeless mode; and
determining whether there is the human body in the target area according to the temperature scan data.

[0007] Optionally, the operation of "obtaining an actual skin temperature Tsk" includes:

measuring the actual skin temperature Tsk according to the temperature scan data;

the operation of "obtaining a human activity metabolic rate M" includes:

determining human activity information and an ambient temperature value of the target area according to the tem-
perature scan data;

calculating a theoretical skin temperature value according to the ambient temperature value; and

determining the human activity metabolic rate M according to the actual skin temperature Tsk, the theoretical skin
temperature value, and the human activity information.

[0008] Optionally, the operation of "obtaining an ambient temperature Ta" includes:

detecting an outlet air temperature Tc of the fan, and determining the ambient temperature Ta according to the
outlet airtemperature Tc, and a preset correlation between the ambient temperature Ta and the outlet air temperature
Tc; or

detecting an inlet air temperature Th of the fan, and determining the ambient temperature Ta according to the inlet
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air temperature Th, and a preset correlation between the ambient temperature Ta and the inlet air temperature Th.

[0009] Optionally, the operation of "obtaining the fan speed RPM" includes:

calculating the fan speed RPM according to a preset correlation between the air velocity Va, the fan speed RPM, and
the air velocity Va.

[0010] Optionally, the operation of "obtaining an air turbulence intensity Tu" includes:

determining a wind scale F corresponding to the breezeless mode of the fan; and
determining the air turbulence intensity Tu according to the wind scale F, and a preset correlation between the air
turbulence intensity Tu and the wind scale F.

[0011] Optionally, the operation of "determining a target temperature Tbs of the fan according to the actual skin
temperature Tsk, the human activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence
intensity Tu" includes:

determining an expected target temperature Tas of the fan according to the actual skin temperature Tsk, the human
activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu;
obtaining a set temperature Ts of the fan; and

adjusting the expected target temperature Tas according to the air velocity Va or the set temperature Ts to obtain
the target temperature Tbs.

[0012] Optionally, after the operation of "determining a target temperature Tbs of the fan according to the actual skin
temperature Tsk, the human activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence
intensity Tu", the method further includes:

obtaining a variation of the compressor operating frequency according to a difference between a previous outlet air
temperature and a current outlet air temperature, and a difference between the current ambient temperature Ta and
the current target temperature Tbs; and

obtaining the compressor operating frequency according to the variation of the compressor operating frequency,
and controlling the compressor to operate according to the compressor operating frequency.

[0013] Besides, in order to achieve the above objective, the present disclosure further provides a device for controlling
a breezeless mode including a memory, a processor, and a program for controlling the breezeless mode stored on the
memory and executable on the processor, wherein:

the program, when executed by the processor, implements operations of the method for controlling the breezeless mode
of any one of the above.

[0014] Besides, in order to achieve the above objective, the present disclosure further provides a readable storage
medium storing a program for controlling a breezeless mode, the program, when executed by a processor, implements
operations of the method for controlling the breezeless mode as described above.

[0015] Besides, in order to achieve the above objective, the present disclosure further provides an air conditioner
including the device for controlling the breezeless mode as described above.

[0016] The present disclosure provides a method and a device for controlling a breezeless mode, and a readable
storage medium, and an air conditioner. The actual skin temperature Tsk, the ambient temperature Ta, the air velocity
Va, the air turbulence intensity Tu, the human activity metabolic rate M, and the breezeless index PD are respectively
obtained, and the expected target temperature Tas is calculated. The target temperature Tas is determined based on
the set temperature Ts or the air velocity Va of the fan, thereby determining the target temperature Tbs. According to
the difference between the target temperature Tbs and the ambient temperature Ta, the frequency of the compressor
or the fan speed is adjusted accordingly, indirectly controlling the compressor frequency of the fan according to the
relevant parameters of the activity state of the human (the actual skin temperature Tsk, the human activity metabolic
rate M) and the ambient temperature Ta near the human. When the difference is not within the preset value range, the
ambient temperature corresponding to the fan is also changed by adjusting the compressor frequency, so that the
difference can be dynamically changed. As such, the breezeless mode of the fan is more precisely controlled by combining
the activity state of the human, thereby providing a better breezeless experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]
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FIG. 1 is a schematic structural diagram of a device for controlling a breezeless mode in a hardware operating
environment according to various embodiments of the present disclosure;

FIG. 2 is a schematic flow chart of a method for controlling a breezeless mode according to a first embodiment of
the present disclosure;

FIG. 3 is a schematic flow chart of the operations of a method for controlling a breezeless mode according to a first
embodiment of the present disclosure; and

FIG. 4 is a schematic flow chart of a method for controlling a breezeless mode according to a second embodiment
of the present disclosure.

[0018] The realization of the objective, functional characteristics, advantages of the present disclosure are further
described with reference to the accompanying drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] It should be understood that the specific embodiments described herein are merely illustrative of the disclosure
and are not intended to limit the disclosure.

[0020] Forthe existing air conditioner with the breezeless control function, itis necessary to further provide a breezeless
control mode that is more precise and comfortable for the user’s activity state. The present disclosure provides a method
for controlling a breezeless mode, the method includes the following operations: detecting whether there is a human
body in a target area after a fan is in the breezeless mode; obtaining an actual skin temperature Tsk, a human activity
metabolic rate M, and an ambient temperature Ta, in response to a determination that there is the human body in the
target area; obtaining a breezeless index PD, an air velocity Va, a fan speed RPM, and an air turbulence intensity Tu
corresponding to the breezeless mode of the fan; determining a target temperature Tbs of the fan according to the actual
skin temperature Tsk, the human activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air
turbulence intensity Tu; and adjusting a compressor frequency of the fan and the fan speed RPM according to a difference
between the ambient temperature Ta and the target temperature Tbs.

[0021] The device for controlling the breezeless mode according to the embodiment of the present disclosure may
specifically be a fan, a breezeless air conditioner, or a device/apparatus with a micro control unit (MCU) or a central
processing unit (CPU) in a fan or a breezeless air conditioner. It should be understood that the device implements control
of the infrared sensing component/module for temperature field scanning of the spatial region.

[0022] As shownin FIG. 1, FIG. 1 is a schematic structural diagram of a device for controlling a breezeless mode in
a hardware operating environment according to various embodiments of the present disclosure, which may specifically
include: a processor 1001, such as a CPU, a network interface 1004, a user interface 1003, a memory 1005, and a
communication bus 1002. The communication bus 1002 is configured to implement connection communication between
these components. The user interface 1003 may include a display, an input unit such as a keyboard, and optionally, the
user interface 1003 may also include a standard wired interface, and wireless interface. The network interface 1004
may optionally include a standard wired interface, a wireless interface (such as a WI-Fl interface). The memory 1005
may be a high speed random access memory (RAM) memory or a non-volatile memory such as a disk memory. The
memory 1005 may also optionally be a storage device independent of the aforementioned processor 1001.

[0023] Optionally, the device for controlling the breezeless mode may further include a camera, a Radio Frequency
(RF) circuit, a sensor, an audio circuit, a WiFi module, and the like. The sensor may be such as a light sensor, a motion
sensor, and other sensor. Those skilled in the art will understand that the operating environment illustrated in FIG. 1
does not constitute a limitation to the device for controlling the breezeless mode, and may include more or fewer com-
ponents than those illustrated, or some component combinations, or different component arrangements.

[0024] As shown in FIG. 1, the memory 1005 as a storage medium may include an operating system, a network
communication module, a user interface module, and a program for controlling a breezeless mode.

[0025] In the operating environment shown in FIG. 1, the network interface 1004 is mainly configured to connect to a
server and perform data communication with the server. The user interface 1003 is mainly configured to connect to a
client (user end) and perform data communication with the client. The processor 1001 may be configured to call the
program for controlling the breezeless mode stored on the memory 1005 and perform the following operations:

detecting whether there is a human body in a target area after a fan is in the breezeless mode;

obtaining an actual skin temperature Tsk, a human activity metabolic rate M, and an ambient temperature Ta, in
response to a determination that there is the human body in the target area;

obtaining abreezelessindex PD, an air velocity Va, afan speed RPM, and an air turbulence intensity Tu corresponding
to the breezeless mode of the fan;

determining a target temperature Tbs of the fan according to the actual skin temperature Tsk, the human activity
metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu; and
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adjusting a compressor frequency of the fan and the fan speed RPM according to a difference between the ambient
temperature Ta and the target temperature Tbs.

[0026] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

scanning the target area by an infrared sensor to obtain temperature scan data of the target area after the fan is in
the breezeless mode; and
determining whether there is the human body in the target area according to the temperature scan data.

[0027] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

measuring the actual skin temperature Tsk according to the temperature scan data;

the operation of "obtaining a human activity metabolic rate M" comprises:

determining human activity information and an ambient temperature value of the target area according to the tem-
perature scan data;

calculating a theoretical skin temperature value according to the ambient temperature value; and

determining the human activity metabolic rate M according to the actual skin temperature Tsk, the theoretical skin
temperature value, and the human activity information.

[0028] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

detecting an outlet air temperature Tc of the fan, and
determining the ambient temperature Ta according to the outlet air temperature Tc, and a preset correlation between
the ambient temperature Ta and the outlet air temperature Tc.

[0029] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

detecting an outlet air temperature Tc of the fan, and determining the ambient temperature Ta according to the
outlet airtemperature Tc, and a preset correlation between the ambient temperature Ta and the outlet air temperature
Tc; or

detecting an inlet air temperature Th of the fan, and determining the ambient temperature Ta according to the inlet
air temperature Th, and a preset correlation between the ambient temperature Ta and the inlet air temperature Th.

[0030] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

calculating the fan speed RPM according to a preset correlation between the air velocity Va, the fan speed RPM, and
the air velocity Va.

[0031] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

determining a wind scale F corresponding to the breezeless mode of the fan; and
determining the air turbulence intensity Tu according to the wind scale F, and a preset correlation between the air
turbulence intensity Tu and the wind scale F.

[0032] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
1005, and also performs the following operations:

determining an expected target temperature Tas of the fan according to the actual skin temperature Tsk, the human
activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu;
obtaining a set temperature Ts of the fan; and

adjusting the expected target temperature Tas according to the air velocity Va or the set temperature Ts to obtain
the target temperature Tbs.

[0033] Further, the processor 1001 may call the program for controlling the breezeless mode stored on the memory
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1005, and also performs the following operations:

obtaining a variation of the compressor operating frequency according to a difference between a previous outlet
temperature and a current outlet temperature, and a difference between the current ambient temperature Ta and
the current target temperature Tbs; and

obtaining the compressor operating frequency according to the variation of the compressor operating frequency,
and controlling the compressor to operate according to the compressor operating frequency.

[0034] In addition, an embodiment of the present disclosure further provides an air conditioner including the device
for controlling the breezeless mode as described above. It should be understood that the air conditioner is a breezeless
air conditioner with a breezeless control mode.

[0035] Referring to FIG. 2, a first embodiment of the present disclosure provides a method for controlling a breezeless
mode, including the following operations:

Operation S10, detecting whether there is a human body in a target area after a fan is in a breezeless mode;

In the present embodiment, the breezeless mode indicates that the user feels minimum draft when using the fan.
Thatis, the user feels comfortable in the breezeless mode. There are three types of breezeless modes corresponding
to the fan, namely: upper breezeless mode, lower breezeless mode and complete breezeless mode. When the
upper vertical air guiding strip of the fan is closed and the lower vertical air guiding strip is opened, it is the upper
breezeless mode; when the upper vertical air guiding strip of the fan is opened and the lower vertical air guiding
strip is closed, it is the lower breezeless mode; and when the upper vertical air guiding strip and the lower vertical
air guiding strip of the fan are both closed, it is the complete breezeless mode. Whether there is the human body
in a target area is detected after the fan is in the breezeless mode. The target area is a range area in which the
human activity state judging means may perform temperature scanning, and specifically may be a front area of the
judging means. It should be noted that the above fan may be understood as a component of the air conditioner or
a separate device or apparatus.

[0036] Specially, obtaining temperature scan data of the target area to determine whether there is the human body in
the target area. The target area may be periodically scanned by an infrared sensor disposed on the device, thereby
acquiring temperature scan data of the target area. Based on the principle that the skin temperature and the ambient
temperature are significantly different, determining the temperature distribution of the target area according to the tem-
perature scan data of the target area, and determining whether there is a local area in the target area that is significantly
different from the ambient background temperature; if yes, determining that there is a human body.

[0037] Operation S20, obtaining an actual skin temperature Tsk, a human activity metabolic rate M, and an ambient
temperature Ta, in response to a determination that there is the human body in the target area;

When there is the human body in the target area, further obtaining the human activity information and the actual skin
temperature Tsk, and calculating a theoretical skin temperature when the human is in a calm and inactive state (for
example, sitting still). The human activity information includes the average activity speed of the human body in a certain
period of time, which can be determined by infrared detection of the position change of the human heat source. According
to the human activity information, the actual skin temperature Tsk and the theoretical skin temperature, the human
metabolic rate M is determined by looking up the table. The table is the association table of human activity information
and the actual skin temperature Tsk, the human surface temperature and the human activity metabolic rate M.

[0038] Further, the ambient temperature Ta refers in particular to the ambient temperature of the area near the human,
and the implementation manner of obtaining the ambient temperature Ta includes:

detecting the outlet air temperature Tc of the fan, and determining the ambient temperature Ta according to the outlet
air temperature Tc and a preset correlation between the ambient temperature Ta and the outlet air temperature Tc. The
preset correlation between the ambient temperature Ta and the outlet air temperature Tc is as shown in the following
formula (1): Ta=m1*Tc+n1, m1 and n1 are the relevant temperature parameters, respectively.

[0039] Alternatively, detecting the inlet air temperature Th of the fan, and determining the ambient temperature Ta
according to the inlet air temperature Th and a preset correlation between the ambient temperature Ta and the inlet air
temperature Th. The preset correlation between the ambient temperature Ta and the inlet air temperature This as shown
in the following formula (2): Ta=m1*Th+n1, m1 and n1 are the relevant temperature parameters, respectively.

[0040] Operation S30, obtaining a breezeless index PD, an air velocity Va, a fan speed RPM, and an air turbulence
intensity Tu corresponding to the breezeless mode of the fan;

Atfter the fan is in different breezeless mode, the corresponding breezeless index PD is also different. The corresponding
breezeless index PD is determined according to the breezeless mode selected by the user. The breezeless mode
includes upper breezeless mode, lower breezeless mode and complete breezeless mode, the corresponding breezeless
indexes are PD1, PD2, and PD3, respectively.
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[0041] Further, for the fan that enters the breezeless mode for the first time after power on, the corresponding air
velocity Va is a preset primary air velocity, for example, 0.2 m/s.

[0042] Since the air velocity Va is related to the air duct structure, the fan speed, and the like, for a particular air
conditioner, it can be approximated that the air velocity Va is only related to the fan speed RPM. Therefore, the fan
speed RPM may be calculated according to the air velocity Va. Specifically, the fan speed RPM is calculated according
to a preset correlation between the air velocity Va, the fan speed RPM, and the air velocity Va.

[0043] Further, the air turbulence intensity Tu indicates the degree of change of air with time and space, and the
operation of obtaining the air turbulence intensity Tu includes:

determining a wind scale F corresponding to the breezeless mode of the fan; and determining the air turbulence intensity
Tu according to the wind scale F, and a preset correlation between the air turbulence intensity Tu and the wind scale F.
[0044] The correlation between the air turbulence intensity Tu and the wind scale F corresponding to the breezeless
mode is as shown in the following formula (3): Tu=a*F~2+b*F+c. When the selected breezeless is the upper breezeless
mode, a=a1, b=b1, c=c1; when the selected breezeless is the lower breezeless mode, a=a2, b=b2, c=c2; and when the
breezeless is the complete breezeless mode, a=a2, b=b2, c=c2.

[0045] Operation S40, determining a target temperature Tbs of the fan according to the actual skin temperature Tsk,
the human activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu;
Specially, the correlation between the actual skin temperature Tsk, the ambient temperature Ta, the air velocity Va, the
air turbulence intensity Tu, the human activity metabolic rate M and the breezeless index PD is as shown in the following
formula (4): PD=(Tsk-Ta)*[(Va-m1)*k]*[(m2+m3*Va*Tu)]*[1-m4*(M-70)], m1, m2, m3, m4 and k are all related constants.
As such, the sixth parameter may be determined through any five parameters of the six parameters Tsk, Ta, Va, Tu, M
and PD, which makes the calculation of each parameter more convenient. The expected target temperature Tas of the
fan is calculated based on the acquired Tsk, M, PD, Va, Tu, and formula (4). A set temperature Ts of the fan is obtained,
the set temperature Ts being a preset temperature. The expected target temperature Tas is adjusted according to the
air velocity Va or the set temperature Ts to obtain the target temperature Tbs.

[0046] In a specific embodiment, the operation of "adjusting the expected target temperature Tas according to the air
velocity Va to obtain the target temperature Tbs" includes:

(1) On the condition that the air velocity Va is greater than 0.3m/s, if the expected target temperature Tas is less
than 23°C, the target temperature Tbs is determined to be 23°C; if the expected target temperature Tas is greater
than 28°C, the target temperature Tbs is determined to be 28°C.

(2) On the condition that the air velocity Va is less than or equal to 0.3m/s, if the expected target temperature Tas
is less than 24°C, the target temperature Tbs is determined to be 24°C; if the expected target temperature Tas is
greater than 28°C and less than or equal to 29°C, the target temperature Tbs is determined to be 28°C; if the
expected target temperature Tas is greater than 29°C, the target temperature Tbs is determined to be 29°C.

[0047] In another specific embodiment, the operation of "adjusting the expected target temperature Tas according to
the set temperature Ts to obtain the target temperature Tbs" includes:

(1) On the condition that the set temperature Ts is less than 24°C, if the expected target temperature Tas is less
than 23°C, the target temperature Tbs is determined to be 23°C; if the expected target temperature Tas is greater
than 28°C, the target temperature Tbs is determined to be 28°C.

(2) On the condition that the set temperature Ts is greater than or equal to 24°C and less than or equal to 28°C, if
the expected target temperature Tas is less than 24°C, the target temperature Tbs is determined to be 24°C; if the
expected target temperature Tas is greater than 28°C and less than or equal to 29°C, the target temperature Tbs
is determined to be 28°C.

(3) On the condition that the set temperature Ts is greater than 28°C, if the expected target temperature Tas is less
than 24°C, the target temperature Tbs is determined to be 24°C; if the expected target temperature Tas is greater
than 29°C, the target temperature Tbs is determined to be 29°C.

[0048] Operation S50, adjusting a compressor frequency of the fan and the fan speed RPM according to a difference
between the ambient temperature Ta and the target temperature Tbs.

In the present embodiment, the speed and the compressor frequency of the fan may be controlled through the difference
between the ambient temperature Ta and the target temperature Tbs. Specially, when the target temperature Tbs is
determined, calculating the difference between the target temperature Tbs and the current ambient temperature Ta, and
obtaining a preset value range, the preset value range is a preset difference value range; when the difference between
the target temperature Tbs and the current ambient temperature Ta is within the preset value range, it can be expressed
as: (Tps - T,) € [-D,D], [-D, D] is the preset value range, D is a positive number, Ta is the ambient temperature, and Tbs
is the target temperature. Besides, when the difference between the target temperature Tbs and the current ambient



10

15

20

25

30

35

40

45

50

55

EP 3 604 958 A1

temperature Ta is not within the preset value range, which can be divided into two cases, the first one is that the difference
between the target temperature and the current ambient temperature Ta is greater than the right limit of the preset value
range, it can be expressed as T,¢ - T, > D ; and the second one is that the difference between the target temperature
and the current ambient temperature Ta is less than the left limit of the preset value range, it can be expressed as T
- T, < -D. For example, if the value of D is 0.5, the preset value range is [-0.5, 0.5], when the difference between the
target temperature and the current ambient temperature Ta is within the preset value range, it can be expressed as:

the difference between the target temperature and the current ambient temperature Ta is greater than the right limit of
the preset value range, it can be expressed as T, - T, > 0.5 ; the difference between the target temperature and the
current ambient temperature Ta is less than the left limit of the preset value range, it can be expressed as T - T, <-0.5.
[0049] After the fan is in the breezeless mode, the wind speed Va corresponding to the fan is a preset primary wind
speed, and the fan operates at the initial compressor frequency while the fan is in the breezeless mode. When the
difference between the target temperature Tbs and the current ambient temperature Ta is within the preset value range,
the first compressor frequency of the fan is obtained, the first compressor frequency indicates a frequency of the current
compressor when the difference is within the preset value range; when the difference between the target temperature
Tbs and the current ambient temperature Ta is within the preset value range, the fan is operated according to the first
compressor frequency until the fan is not in the breezeless mode.

[0050] Further, when the difference between the target temperature Tbs and the current ambient temperature Ta is
not within the preset value range, the second compressor frequency of the fan is calculated, the second compressor
frequency indicates a frequency of the current compressor when the difference is not within the preset value range.
[0051] When the difference between the target temperature Tbs and the current ambient temperature Ta is greater
than the right limit of the preset value range, thatis T, - T, > 0.5, the compressor decreases the preset frequency value
each time. Since the frequency of the compressor is changed, the outlet air temperature Tc of the fan can be also
changed, and the ambient temperature Ta corresponding to the fan can be also changed accordingly. If the preset
frequency value is 1 Hz, the compressor is lowered by 1 Hz each time, and the decreased value of the compressor
frequency is the second compressor frequency, the minimum value of the second compressor frequency is set to 20 Hz.
[0052] When the difference between the target temperature Tbs and the current ambient temperature Ta is greater
than the right limit of the preset value range, and the second compressor frequency is greater than the minimum value,
obtaining a preset time, and operating the fan according to the second compressor frequency within the preset time.
[0053] If the difference between the target temperature and the current ambient temperature Ta is greater than the
right limit of the preset value range, and the second compressor frequency has decreased to a minimum value, the wind
speed corresponding to the fan (i.e., the air velocity Va) is obtained. When the second compressor frequency is the
minimum compressor frequency, the corresponding fan speed RPM is calculated by the obtained air velocity Va, and
the fan is controlled to operate according to the fan speed RPM, thereby implementing control of the fan. When the air
velocity Va is changed, the formula of controlling the air velocity Va is: V(n + 1) = V4 (n) - C. Va(n+1) represents an
expected air velocity after the air velocity Va is changed, Va(n) represents an air velocity before the air velocity Va is
changed, and C represents a preset constant value. When Va(n+1) is obtained, the current fan is always in a state of
operating according to the lowest compressor frequency or according to the fan speed corresponding to Va(n); when
Va(n+1) is calculated, the preset time is obtained, and the fan speed corresponding to the fan is calculated according
to Va(n+1). When the fan is operated according to the minimum compressor frequency or according to the fan speed
in a preset time, the fan is operated according to the fan speed corresponding to the second wind speed in the preset
time, and the second compressor frequency is the lowest compressor frequency.

[0054] Further, when the difference between the target temperature Tbs and the current ambient temperature Ta is
less than the left limit of the preset value range, thatis T, - T, <-0.5, the compressor increases the preset frequency
value each time. Since the frequency of the compressor is changed, the outlet air temperature Tc of the fan will also
change, and the ambient temperature Ta corresponding to the fan will also change. If the preset frequency value is 1
Hz, the compressor is increased by 1 Hz each time, and the increased value of the compressor frequency is the second
compressor frequency. Specially, when the difference between the target temperature Tbs and the current ambient
temperature Ta is less than the left limit of the preset value range, a preset time is obtained, and the fan is operated
according to the second compressor frequency within a preset time.

[0055] A flowchart for implementing the operations of the embodiment is shown in FIG. 3.

[0056] In the present embodiment, the actual skin temperature Tsk, the ambient temperature Ta, the air velocity Va,
the air turbulence intensity Tu, the human metabolic rate M, and the breezeless index PD are respectively obtained,
and the expected target temperature Tas is calculated. The expected target temperature Tas is determined based on
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the settemperature Ts or the air velocity Va of the present fan, thereby determining the target temperature Tbs. According
to the difference between the target temperature Tbs and the ambient temperature Ta, the frequency of the compressor
or the fan speed is adjusted accordingly, indirectly controlling the compressor frequency of the fan according to the
relevant parameters of the activity state of the human (the actual skin temperature Tsk, the human activity metabolic
rate M) and the ambient temperature Ta near the human. When the difference is not within the preset value range, the
ambient temperature corresponding to the fan is also changed by adjusting the compressor frequency, so that the
difference also dynamically changes. As such, the breezeless process of the fan is more precisely controlled by combining
the activity state of the human, thereby providing a better breezeless experience.

[0057] Further, as shown in FIG. 4, after the operation of "determining a target temperature Tbs of the fan according
to the actual skin temperature Tsk, the human activity metabolic rate M, the breezeless index PD, the air velocity Va,
and the air turbulence intensity Tu", the method further includes:

Operation S60, obtaining a variation of the compressor operating frequency according to a difference between a
previous outlet air temperature and a current outlet air temperature, and a difference between the current ambient
temperature Ta and the current target temperature Tbs; and

Operation S70, obtaining the compressor operating frequency according to the variation of the compressor operating
frequency, and controlling the compressor to operate according to the compressor operating frequency.

[0058] After obtaining the target temperature Tbs, the required compressor operating frequency variation is obtained
by combining the change of outlet temperature Tc and the change of the ambient temperature Ta and the target tem-
perature Tbs, and the frequency value that the compressor needs to operate next is calculated according to the variation.
Compared with the past according to the change of the set temperature and the ambient temperature, this scheme may
control the compressor operating frequency to better match the changes in the ambient temperature, such that the
ambient temperature change obtained after controlling the compressor to operate follows the corrected set temperature
change more quickly, thereby further improving the user’'s comfort requirements.

[0059] The specific control rules are as follows:

detecting the outlet air temperature Tc of the fan real-time, and obtaining a variation of the compressor operating frequency
according to a difference between a previous outlet air temperature and a current outlet air temperature, and a difference
between the current ambient temperature Ta and the current target temperature Tbs. The obtaining process may be
obtained by formula calculation or by using a look-up table method. For example, in the cooling mode, a part of the
frequency variation AF(Hz) of the compressor is obtained by a look-up table method as follows:

ambienttemperature rise < Tc(n-1)-Tc(n) — ambienttemperature drop
-1.0 -0.5 0 +0.5 +1.0
+0.5 28 22 8 4 -6
Ta(n)-Tbs(n) 0 12 8 0 -4 -12
-0.5 5 -4 -8 -12 -14

[0060] In the above table, Ta(n)-Tbs(n) represents the difference between the current ambient temperature Ta and
the determined target temperature Tbs (unit °C), and Tc(n-1)-Tc(n) represents the difference between the previous outlet
temperature and the current outlet temperature d (unit °C). The difference between the two differences corresponds to
different frequency variations Af of the compressor. Compared with the frequency of the compressor was controlled
according to the change of the ambient temperature and the set temperature value merely, the change of the ambient
temperature before and after is increased to comprehensively obtain the frequency change of the compressor, thereby
the obtained frequency adjustment amount of the compressor more accurate.

[0061] According to the frequency variation Af of the compressor, the frequency f value that the compressor needs to
operate next is obtained, which can be obtained by simple calculation such as f(n)=f(n-1)+Af, F(n) is the next operating
frequency value of the compressor, and F(n-1) is the current operating frequency value of the compressor. Alternatively,
it can also be calculated in combination with the change of the operating frequency of the compressor before and after,
such as f(n)=AfxXK+min(f(n-2), f(n-1)), f(n-2) is the previous operating frequency value of the compressor, and K is the
correction factor of Af, which needs to be determined by preliminary experiments. This scheme of calculating the operating
frequency of the compressor takes into account the change before and after, so that the obtained frequency of the
compressor is more accurate.

[0062] Besides, an embodiments of the present disclosure also provides a readable storage medium storing a program
for controlling a breezeless mode, the program, when executed by a processor, implements the following operations:
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detecting whether there is a human body in a target area after a fan is in the breezeless mode;

obtaining an actual skin temperature Tsk, a human activity metabolic rate M, and an ambient temperature Ta, in
response to a determination that there is the human body in the target area;

obtaining abreezelessindex PD, an air velocity Va, afan speed RPM, and an air turbulence intensity Tu corresponding
to the breezeless mode of the fan;

determining a target temperature Tbs of the fan according to the actual skin temperature Tsk, the human activity
metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu; and

adjusting a compressor frequency of the fan and the fan speed RPM according to a difference between the ambient
temperature Ta and the target temperature Tbs.

[0063] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
following operations:

scanning the target area by an infrared sensor to obtain temperature scan data of the target area after the fan is in
the breezeless mode;
determining whether there is the human body in the target area according to the temperature scan data.

[0064] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
following operations:

measuring the actual skin temperature Tsk according to the temperature scan data;

the operation of "obtaining a human activity metabolic rate M" comprises:

determining human activity information and an ambient temperature value of the target area according to the tem-
perature scan data;

calculating a theoretical skin temperature value according to the ambient temperature value; and

determining the human activity metabolic rate M according to the actual skin temperature Tsk, the theoretical skin
temperature value, and the human activity information.

[0065] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
following operations:

detecting an outlet air temperature Tc of the fan, and determining the ambient temperature Ta according to the
outlet airtemperature Tc, and a preset correlation between the ambient temperature Ta and the outlet air temperature
Tc; or

detecting an inlet air temperature Th of the fan, and determining the ambient temperature Ta according to the inlet
air temperature Th, and a preset correlation between the ambient temperature Ta and the inlet air temperature Th.

[0066] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
following operations:

calculating a fan speed RPM according to a preset correlation between the air velocity Va, the fan speed RPM, and the
air velocity Va.

[0067] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
following operations:

determining a wind scale F corresponding to the breezeless mode of the fan; and
determining the air turbulence intensity Tu according to the wind scale F, and a preset correlation between the air
turbulence intensity Tu and the wind scale F.

[0068] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
following operations:

determining an expected target temperature Tas of the fan according to the actual skin temperature Tsk, the human
activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu;
obtaining a set temperature Ts of the fan; and

adjusting the expected target temperature Tas according to the air velocity Va or the set temperature Ts to obtain
the target temperature Tbs.

[0069] Further, the program for controlling the breezeless mode, when executed by the processor, implements the
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following operations:

obtaining a variation of the compressor operating frequency according to a difference between a previous outlet air
temperature and a current outlet air temperature, and a difference between the current ambient temperature Ta and
the current target temperature Tbs; and

obtaining the compressor operating frequency according to the variation of the compressor operating frequency,
and controlling the compressor to operate according to the compressor operating frequency.

[0070] It should be noted that in this document, the terms "including", "comprising”, or any other variant thereof are
intended to cover a non-exclusive inclusion, such that a process, method, article, or system that comprises a plurality
of elements includes not only those elements but also other elements not specifically listed, or elements that are inherent
to such a process, method, article, or system. An element defined by the phrase "comprising a ..." does not exclude the
presence of additional equivalent elements in a process, method, article, or system that includes the element, without
further limitation.

[0071] The serial numbers of the embodiments of the present disclosure are merely for the description, and do not
represent the advantages and disadvantages of the embodiments.

[0072] Through the description of the above embodiments, those skilled in the art can clearly understand that the
above embodiment method can be implemented by means of software plus a necessary general hardware platform,
and of course, it can also be implemented by means of hardware, butin many cases, the former is a betterimplementation.
On this basis, the technical solution of the present disclosure, which is essential or contributes to the prior art, can be
embodied in the form of a software product. The computer software product is stored on a storage medium (e.g.,
ROM/RAM, disk, optical disk) as described above, and includes instructions for causing a terminal device to perform
the methods described in various embodiments of the present disclosure.

[0073] The above are only preferred embodiments of the present disclosure, and thus do not limit the scope of the
present disclosure. The equivalent structure or equivalent process transformations made by the present specification
and the drawings are directly or indirectly applied to other related technical fields, and are included in the scope of the
present disclosure.

Claims
1. A method for controlling a breezeless mode, characterized in that, the method comprises the following operations:

detecting whether there is a human body in a target area after a fan is in the breezeless mode;

obtaining an actual skin temperature Tsk, a human activity metabolic rate M, and an ambient temperature Ta,
in response to a determination that there is the human body in the target area;

obtaining a breezeless index PD, an air velocity Va, a fan speed RPM, and an air turbulence intensity Tu
corresponding to the breezeless mode of the fan;

determining a target temperature Tbs of the fan according to the actual skin temperature Tsk, the human activity
metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu; and
adjusting a compressor frequency of the fan and the fan speed RPM according to a difference between the
ambient temperature Ta and the target temperature Tbs.

2. The method of claim 1, wherein the operation of "detecting whether there is a human body in a target area after a
fan is in the breezeless mode" comprises:

scanning the target area by an infrared sensor to obtain temperature scan data of the target area after the fan
is in the breezeless mode; and
determining whether there is the human body in the target area according to the temperature scan data.

3. The method of claim 2, wherein the operation of "obtaining an actual skin temperature Tsk" comprises:

measuring the actual skin temperature Tsk according to the temperature scan data;
wherein the operation of "obtaining a human activity metabolic rate M" comprises:

determining human activity information and an ambient temperature value of the target area according to

the temperature scan data;
calculating a theoretical skin temperature value according to the ambient temperature value; and
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determining the human activity metabolic rate M according to the actual skin temperature Tsk, the theoretical
skin temperature value, and the human activity information.

The method of claim 1, wherein the operation of "obtaining an indoor temperature Ta" comprises:

detecting an outlet air temperature Tc of the fan, and determining the indoor temperature Ta according to the
outlet air temperature Tc, and a preset correlation between the indoor temperature Ta and the outlet air tem-
perature Tc; or

detecting an return air temperature Th of the fan, and determining the indoor temperature Ta according to the
return air temperature Th, and a preset correlation between the indoor temperature Ta and the return air tem-
perature Th.

The method of claim 1, wherein the operation of "obtaining an air turbulence intensity Tu" comprises:

determining a wind scale F corresponding to the current breezeless mode of the fan; and
determining the air turbulence intensity Tu according to the wind scale F, and a preset correlation between the
air turbulence intensity Tu and the wind scale F.

The method of claim 1, wherein the operation of "determining a target temperature Tbs of the fan according to the
actual skin temperature Tsk, the human activity metabolic rate M, the breezeless index PD, the air velocity Va, and
the air turbulence intensity Tu" comprises:

determining an expected target temperature Tas of the fan according to the actual skin temperature Tsk, the
human activity metabolic rate M, the breezeless index PD, the air velocity Va, and the air turbulence intensity Tu;
obtaining a set temperature Ts of the fan; and

adjusting the expected target temperature Tas according to the air velocity Va or the set temperature Ts to
obtain the target temperature Tbs.

The method of claim 1, wherein after the operation of "determining a target temperature Tbs of the fan according
to the actual skin temperature Tsk, the human activity metabolic rate M, the breezeless index PD, the air velocity
Va, and the air turbulence intensity Tu", the method further comprises:

obtaining a variation of the compressor operating frequency according to a difference between a previous outlet
air temperature and a current outlet air temperature, and a difference between the current indoor temperature
Ta and the current target temperature Tbs; and

obtaining the compressor operating frequency according to the variation of the compressor operating frequency,
and controlling the compressor to operate according to the compressor operating frequency.

A device for controlling a breezeless mode, characterized in that, the device comprises a memory, a processor,
and a program for controlling the breezeless mode stored on the memory and executable on the processor, wherein:
the program, when executed by the processor, implements operations of the method for controlling the breezeless
mode of claim 1.

A device for controlling a breezeless mode, characterized in that, the device comprises a memory, a processor,
and a program for controlling the breezeless mode stored on the memory and executable on the processor, wherein:
the program, when executed by the processor, implements operations of the method for controlling the breezeless
mode of claim 2.

A device for controlling a breezeless mode, characterized in that, the device comprises a memory, a processor,
and a program for controlling the breezeless mode stored on the memory and executable on the processor, wherein:
the program, when executed by the processor, implements operations of the method for controlling the breezeless
mode of claim 3.

A device for controlling a breezeless mode, characterized in that, the device comprises a memory, a processor,
and a program for controlling the breezeless mode stored on the memory and executable on the processor, wherein:
the program, when executed by the processor, implements operations of the method for controlling the breezeless
mode of claim 4.
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A device for controlling a breezeless mode, characterized in that, the device comprises a memory, a processor,
and a program for controlling the breezeless mode stored on the memory and executable on the processor, wherein:
the program, when executed by the processor, implements operations of the method for controlling the breezeless
mode of claim 5.

A device for controlling a breezeless mode, characterized in that, the device comprises a memory, a processor,
and a program for controlling the breezeless mode stored on the memory and executable on the processor, wherein:
the program, when executed by the processor, implements operations of the method for controlling the breezeless
mode of claim 6.

A readable storage medium, characterized in that, the readable storage medium stores a program for controlling
the breezeless mode, wherein:

the program, when executed by a processor, implements operations of the method for controlling the breezeless
mode of claim 1.

A readable storage medium, characterized in that, the readable storage medium stores a program for controlling
the breezeless mode, wherein:

the program, when executed by a processor, implements operations of the method for controlling the breezeless
mode of claim 2.

A readable storage medium, characterized in that, the readable storage medium stores a program for controlling
the breezeless mode, wherein:

the program, when executed by a processor, implements operations of the method for controlling the breezeless
mode of claim 3.

A readable storage medium, characterized in that, the readable storage medium stores a program for controlling
the breezeless mode, wherein:

the program, when executed by a processor, implements operations of the method for controlling the breezeless
mode of claim 4.

A readable storage medium, characterized in that, the readable storage medium stores a program for controlling
the breezeless mode, wherein:

the program, when executed by a processor, implements operations of the method for controlling the breezeless
mode of claim 5.

A readable storage medium, characterized in that, the readable storage medium stores a program for controlling
the breezeless mode, wherein:

the program, when executed by a processor, implements operations of the method for controlling the breezeless
mode of claim 6.

An air conditioner, characterized in that, the air conditioner comprises the device for controlling the breezeless
mode of claim 8.

13
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