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Description
CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and benefits of Chinese Patent Application No. 201710269632.1 filed on April
21, 2017 and titled with "method for controlling defrosting of air conditioner, air conditioner and computer-readable
storage medium", and Chinese Patent Application No. 201610915879.1 filed on October 20, 2016 and titled with "method
and device for controlling defrosting of air conditioner", both of which are filed by GD MIDEA HEATING & VENTILATING
EQUIPMENT CO., LTD. and MIDEA GROUP CO., LTD., and the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

[0002] The present disclosure generally relates to the field of air conditioners, and more particularly, to a method and
a device for controlling a defrosting of an air conditioner.

BACKGROUND

[0003] Withtheimprovementof people’s living standard, there are more and more home appliances. The air conditioner
is one of the essential household appliances in people’s live. However, when the air conditioner in the related art operates,
it is often accompanied by frosting in a heat exchanger. Once the frosting occurs in the heat exchanger, the heat transfer
efficiency of the air conditioner will be reduced, and it will hinder the improvement of heating capacity of the air conditioner.
In order to solve the problem of capacity attenuation after frosting, the air conditioner needs to switch to a defrosting
mode. However, excessive defrosting sacrifices the heating capacity of the air conditioner, and consumes more energy.

SUMMARY

[0004] The main objective of the present disclosure is to provide a method and a device for controlling a defrosting of
an air conditioner, aiming at solving defects of high energy consumption caused by excessive defrosting in the air
conditioner in the related art.
[0005] To achieve the above objectives, a method for controlling a defrosting of an air conditioner proposed by the
present disclosure includes:

detecting a refrigerant pressure of a heat exchanger;

obtaining, according to the refrigerant pressure of the heat exchanger, a corresponding saturation temperature;
obtaining an ambient dew-point temperature; and

controlling the air conditioner to enter a defrosting mode in response to the corresponding saturation temperature
being less than 0°C and less than or equal to the ambient dew-point temperature.

[0006] The obtaining, according to the refrigerant pressure of the heat exchanger, the corresponding saturation tem-
perature includes:

obtaining, according to the refrigerant pressure of the heat exchanger, the corresponding saturation temperature by
query or calculation.

[0007] Preferably, the obtaining the ambient dew-point temperature includes:

detecting an ambient temperature and an ambient wet-bulb temperature; and
obtaining, according to the ambient temperature and the ambient wet-bulb temperature, the ambient dew-point
temperature by query or calculation.

[0008] Preferably, after the obtaining, according to the ambient temperature and the ambient wet-bulb temperature,
the ambient dew-point temperature by query or calculation, the method further includes:

obtaining, according to the ambient temperature and the ambient wet-bulb temperature, a corresponding frosting
critical temperature by query; and

determining whether the corresponding saturation temperature is less than 0°C and less than or equal to the ambient
dew-point temperature in response to the ambient dew-point temperature being less than or equal to the frosting
critical temperature.
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[0009] Preferably, the controlling the air conditioner to enter the defrosting mode in response to the corresponding
saturation temperature being less than 0°C and less than or equal to the ambient dew-point temperature includes:

determining that the air conditioner starts frost in response to the corresponding saturation temperature being less
than 0°C and less than or equal to the ambient dew-point temperature;

accumulating a frosting duration of the air conditioner; and

controlling the air conditioner to enter the defrosting mode in response to the frosting duration being greater than a
predetermined duration.

[0010] In addition, to achieve the above objectives, the present disclosure further provides a device for controlling a
defrosting of an air conditioner. The device includes:

a first detecting module, configured to detect a refrigerant pressure of a heat exchanger;

an obtaining module, configured to, according to the refrigerant pressure of the heat exchanger, obtain a corre-
sponding saturation temperature;

the obtaining module, further configured to obtain an ambient dew-point temperature; and

acontrol module, configured to control the air conditioner to enter a defrosting mode in response to the corresponding
saturation temperature being less than 0°C and less than or equal to the ambient dew-point temperature.

[0011] Preferably, the obtaining module is configured to, according to the refrigerant pressure of the heat exchanger,
obtain the corresponding saturation temperature by query or calculation.

[0012] Preferably, the device further includes: a second detecting module, configured to detect an ambient temperature
and an ambient wet-bulb temperature;

in which the obtaining module is configured to, according to the ambient temperature and the ambient wet-bulb temper-
ature, obtain the ambient dew-point temperature by query or calculation.

[0013] Preferably, the obtaining module, is further configured to, according to the ambient temperature and the ambient
wet-bulb temperature, obtain a corresponding frosting critical temperature by query;

the device further includes a performing module, configured to, determine whether the corresponding saturation tem-
perature is less than 0°C and less than or equal to the ambient dew-point temperature in response to the ambient dew-
point temperature being less than or equal to the frosting critical temperature.

[0014] Preferably, the control module includes:

a frost determining unit, configured to, determine that the air conditioner starts frost in response to the corresponding
saturation temperature being less than 0°C and less than or equal to the ambient dew-point temperature;

a time accumulating unit, configured to accumulate a frosting duration of the air conditioner; and

acontrol unit, configured to control the air conditioner to enter the defrosting mode in response to the frosting duration
being greater than a predetermined duration.

[0015] The present disclosure, through detecting the refrigerant pressure of the heat exchanger, obtaining the corre-
sponding saturation temperature according to the refrigerant pressure of the heat exchanger, and comparing the corre-
sponding saturation temperature with the ambient dew-point temperature, controls the air conditioner to enter the de-
frosting mode when the corresponding saturation temperature is less than 0°C and less than or equal to the ambient
dew-point temperature, thereby ensuring timely defrosting when frost is formed, preventing defrosting when no frost is
formed, reducing energy consumption, and extending a service life of the air conditioner.

[0016] To achieve the above objectives, the present disclosure further provides an air conditioner. The air conditioner
is coupled to one or more humidity detecting elements configured to detect outdoor humidity or outdoor relative humidity
and one or more temperature detecting elements configured to detect outdoor temperature and temperature of an outdoor
heat exchanger. The air conditioner includes: a memory, a processor and a program for controlling a defrosting of the
air conditioner. The program is stored on the memory and operable on the processor. The program, when executed by
the processor, is configured to implement the acts of any one of the methods for controlling a defrosting of an air
conditioner described above.

[0017] To achieve the above objectives, the present disclosure further provides a computer-readable storage medium,
configured to store a program for controlling a defrosting of an air conditioner, in which the acts of any one of the methods
for controlling a defrosting of an air conditioner described above are implemented when the program is executed by a
processor.

[0018] The main objective of the present disclosure is to provide a method for controlling a defrosting of an air condi-
tioner, aiming at realizing reasonable defrosting control for the air conditioner.

[0019] To achieve the above objectives, the method for controlling a defrosting of an air conditioner proposed by the
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present disclosure includes:

obtaining, a current outdoor relative humidity, a current outdoor temperature and a current temperature of an outdoor
heat exchanger;

detecting a continuous operating duration of the air conditioner under the current outdoor relative humidity;
determining, according to the current outdoor relative humidity, the current outdoor temperature, the current tem-
perature of the outdoor heat exchanger and the continuous operating duration, whether the outdoor heat exchanger
meets a predetermined defrosting condition; and

defrosting the outdoor heat exchanger in response to the outdoor heat exchanger meeting the predetermined frosting
condition.

[0020] Preferably, the determining, according to the current outdoor relative humidity, the current outdoor temperature,
the current temperature of the outdoor heat exchanger and the continuous operating duration, whether the outdoor heat
exchanger meets the predetermined defrosting condition, includes:

determining, according to the current outdoor relative humidity, the current outdoor temperature, and the current
temperature of the outdoor heat exchanger, whether the outdoor heat exchanger meets a predetermined frosting
condition;

determining, according to the current outdoor relative humidity and the current temperature of the outdoor heat
exchanger, a current frosting period of the outdoor heat exchanger in response to the outdoor heat exchanger
meeting the predetermined frosting condition; and

determining, according to the continuous operating duration and the current frosting period , whether the outdoor
heat exchanger meets the predetermined defrosting condition.

[0021] Preferably, the defrosting the outdoor heat exchanger in response to the outdoor heat exchanger meeting the
predetermined frosting condition, includes:

defrosting the outdoor heat exchanger in response to the continuous operating duration reaching the current frosting
period.

[0022] Preferably, before the obtaining the current outdoor relative humidity, the current outdoor temperature and the
current temperature of the outdoor heat exchanger, the method further includes:

obtaining, a predetermined data obtaining period;

when obtaining the current outdoor relative humidity, the current outdoor temperature and the current temperature
of the outdoor heat exchanger, starting timing; and

obtaining an outdoor relative humidity in a next period, an ambient temperature in the next period and a temperature
of the outdoor heat exchanger in the next period in response to a timing duration reaching the data obtaining period.

[0023] Preferably, before the detecting the continuous operating duration of the air conditioner under the current
outdoor relative humidity, the method further includes:

determining, whether the outdoor relative humidity in the next period is equal to an outdoor relative humidity in a
previous period;

continuously detecting the continuous operating duration of the air conditioner under the current outdoor relative
humidity in response to the outdoor relative humidity in the next period being equal to the outdoor relative humidity
in the previous period; and

detecting a continuous operating duration of the air conditioner under the outdoor relative humidity in the next period
in response to the outdoor relative humidity in the next period being not equal to the outdoor relative humidity in the
previous period.

[0024] Preferably, before the determining, according to the continuous operating duration and the current frosting
period, whether the outdoor heat exchanger meets the predetermined defrosting condition, the method further include:

obtaining, a frosting period corresponding to each outdoor relative humidity and a continuous operating duration
corresponding to each outdoor relative humidity of a current data obtaining period and before the current data
obtaining period;

the determining, according to the continuous operating duration and the current frosting period, whether the outdoor
heat exchanger meets the predetermined defrosting condition, includes:

determining, according to the continuous operating duration corresponding to each outdoor relative humidity and
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the frosting period corresponding to each outdoor relative humidity, whether the outdoor heat exchanger meets the
predetermined defrosting condition.

[0025] Preferably, the determining, according to the continuous operating duration corresponding to each outdoor
relative humidity and the frosting period corresponding to each outdoor relative humidity, whether the outdoor heat
exchanger meets the predetermined defrosting condition, includes:

obtaining, a ratio of the continuous operating duration and the frosting period, corresponding to the same outdoor
relative humidity;

obtaining, a sum of the ratio corresponding to each outdoor relative humidity; and

determining, according to whether the sum reaches 1, whether the outdoor heat exchanger meets the predetermined
defrosting condition.

[0026] Preferably, the determining, according to the current outdoor relative humidity, the current outdoor temperature,
and the currenttemperature of the outdoor heat exchanger, whether the outdoor heat exchanger meets the predetermined
frosting condition, includes:

determining, according to the current outdoor relative humidity and the outdoor heat exchanger, a current frosting
critical temperature of the outdoor heat exchanger; and

determining, according to the current frosting critical temperature and the current temperature of the outdoor heat
exchanger, whether the outdoor heat exchanger meets the predetermined defrosting condition.

[0027] Preferably, before the obtaining, the current outdoor relative humidity, the current outdoor temperature and the
current temperature of the outdoor heat exchanger, the method further includes:

obtaining a current operating state of the air conditioner and determining whether the current operating state of the
air conditioner is a heating state; and

obtaining the current outdoor relative humidity, the current outdoor temperature and the current temperature of the
outdoor heat exchanger in response to the current operating state of the air conditioner being the heating state.

[0028] To achieve the above objectives, the present disclosure further provides an air conditioner. The air conditioner
is coupled to one or more humidity detecting elements configured to detect outdoor humidity or outdoor relative humidity
and one or more temperature detecting elements configured to detect outdoor temperature and temperature of an outdoor
heat exchanger. The air conditioner includes: a memory, a processor and a program for controlling a defrosting of the
air conditioner. The program is stored on the memory and operable on the processor. The program, when executed by
the processor, is configured to implement the acts of any one of the methods for controlling a defrosting of an air
conditioner described above.

[0029] To achieve the above objectives, the present disclosure further provides a computer-readable storage medium,
configured to store a program for controlling a defrosting of an air conditioner, in which the acts of any one of the methods
for controlling a defrosting of an air conditioner described above are implemented when the program is executed by a
processor.

[0030] In the technical solutions of the present disclosure, parameters related to the frosting of the outdoor heat
exchanger in the operation process of the air conditioner may be determined via obtaining the current outdoor relative
humidity, the current outdoor temperature and the current temperature of the outdoor heat exchanger. Therefore, based
on these parameters and the continuous operating duration of the air conditioner under the current outdoor relative
humidity, it may be determined whether the outdoor heat exchanger meets the predetermined defrosting condition. When
the outdoor heat exchanger meets the predetermined frosting condition, the operation of defrosting the outdoor heat
exchanger may be started. It is helpful to realize reasonable defrosting control of the air conditioner, by determining
whether to defrost the outdoor heat exchanger based on parameters related to the frosting of the outdoor heat exchanger
in the operation process of the air conditioner and the continuous operating duration of the air conditioner under the
current outdoor humidity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] In order to clearly illustrate embodiments of the present disclosure or technical solutions in the related art, a
brief description of drawings used in embodiments or in the related art descriptions is given below. Obviously, the
drawings in the following descriptions are only part embodiments of the present disclosure, and for those skilled in the
art, other drawings can be obtained according to these drawings without creative labor.



10

15

20

25

30

35

40

45

50

55

EP 3 531 045 A1

FIG. 1 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a first
embodiment of the present disclosure;

FIG. 2 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a second
embodiment of the present disclosure;

FIG. 3 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a third
embodiment of the present disclosure;

FIG. 4 is a flow chart illustrating acts in block S40 in a method for controlling a defrosting of an air conditioner
according to an embodiment of the present disclosure;

FIG. 5 is a block diagram illustrating a device for controlling a defrosting of an air conditioner according to a first
embodiment of the present disclosure;

FIG. 6 is a block diagram illustrating a device for controlling a defrosting of an air conditioner according to a second
embodiment of the present disclosure;

FIG. 7 is a block diagram illustrating a device for controlling a defrosting of an air conditioner according to a third
embodiment of the present disclosure;

FIG. 8 is a block diagram illustrating a control module in a device for controlling a defrosting of an air conditioner
according to an embodiment of the present disclosure;

FIG. 9 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a first
embodiment of the present disclosure;

FIG. 10 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a second
embodiment of the present disclosure;

FIG. 11 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a seventh
embodiment of the present disclosure;

FIG. 12 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to an eighth
embodiment of the present disclosure;

FIG. 13 is a flow chart illustrating a method for controlling a defrosting of an air conditioner according to a ninth
embodiment of the present disclosure;

FIG. 14 is a schematic diagram illustrating an outdoor unit system of an air conditioner according to an embodiment
of the present disclosure;

FIG. 15 is a block diagram illustrating an air conditioner according to an embodiment of the present disclosure.

Reference signs in the drawings:

reference name reference name
1 liquid-side shutoff valve 2 gas-side shutoff valve
3 temperature detecting element 4 humidity detecting element
5 four-way valve 6 high pressure sensor
7 low pressure sensor 8 compressor
9 one-way valve 10 oil-water separator
11 gas-liquid separator 12 outdoor heat exchanger
13 expansion valve

[0032] The realization, functional characteristics and advantages of the purpose of the present disclosure will be
described in detail below with reference to the accompanying drawings and the embodiments.

DETAILED DESCRIPTION

[0033] It will be appreciated that, embodiments described herein are explanatory, serve to explain the present disclo-
sure, and are not construed to limit embodiments of the present disclosure.

[0034] The present disclosure provides a method for controlling a defrosting of an air conditioner. As illustrated in FIG.
1, in an embodiment, the method may include acts in the following blocks.

[0035] At block S101, a refrigerant pressure of a heat exchanger is detected.

[0036] There are an indoor heat exchanger and an outdoor heat exchanger in the air conditioner. In a refrigeration
operation, the outdoor heat exchanger acts as a condenser for condensation and the indoor heat exchanger acts as an
evaporator for evaporation; in a heating operation, the outdoor heat exchanger acts as an evaporator for evaporation
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and the indoor heat exchanger acts as a condenser for condensation. When refrigerating, it needs to defrost an indoor
machine and the refrigerant pressure of the indoor heat exchanger is detected. When heating, it needs to defrost an
outdoor machine and the refrigerant pressure of the outdoor heat exchanger is detected. In detail, since a drop of the
refrigerant pressure on the heat exchanger is not large, one or more pressure sensors may be employed to detect one
of an inlet refrigerant pressure, an outlet refrigerant pressure and an intermediate refrigerant pressure of the heat
exchanger.

[0037] Atblock S101, a corresponding saturation temperature is obtained according to the refrigerant pressure of the
heat exchanger.

[0038] The saturation temperature refers to the temperature at which liquid and vapor are in a state of dynamic
equilibrium, i.e., a state of saturation. At the state of saturation, the temperature of liquid is equal to that of vapor. When
the saturation temperature is constant, a saturation pressure is constant; conversely, when the saturation pressure is
constant, the saturation temperature is constant. As the pressure increases, a new dynamic equilibrium will be formed
ata new temperature. In this embodiment, the corresponding saturation temperature is obtained according to the actually
detected refrigerant pressure of the heat exchanger. Compared with directly detecting the temperature of the heat
exchanger, the refrigerant pressure of the heat exchanger is less affected by the ambient temperature. Thus, the obtained
corresponding saturation temperature is more accurate by detecting the refrigerant pressure of the heat exchanger. The
saturation temperature is close to the temperature of the heat exchanger, which may be employed to replace the
temperature of the heat exchanger. In detail, when the air conditioner is operating for refrigeration, the indoor corre-
sponding saturation temperature may be obtained according to the detected refrigerant pressure of the indoor heat
exchanger; when the air conditioner is operating for heating, the outdoor corresponding saturation temperature may be
obtained according to the detected refrigerant pressure of the outdoor heat exchanger.

[0039] At block S103, an ambient dew-point temperature is obtained.

[0040] The ambient dew-point temperature refers to the temperature at which the air cools to saturation under the
condition that the water vapor content and pressure do not change, that is, the temperature at which the water vapor in
the air changes into dewdrops. When the water vapor in the air has reached saturation, the temperature is the same as
the ambient dew-point temperature; when the water vapor does not reach saturation, the temperature is higher than the
ambient dew-point temperature, in which the temperature drops to below the dew-point temperature is necessary for
condensation. In the embodiment, the current ambient dew-point temperature is obtained to determine whether the
water vapor meets a condensation condition. In detail, when the air conditioner is operating for refrigeration, an indoor
dew-point temperature is obtained; when the air conditioner is operating for heating, an outdoor dew-point temperature
is obtained.

[0041] At block S104, the air conditioner is controlled to enter a defrosting mode in response to the corresponding
saturation temperature being less than 0°C and less than or equal to the ambient dew-point temperature.

[0042] After obtaining the saturation temperature and the ambient dew-point temperature, the two are compared, and
it is also determined, whether the saturation temperature is less than 0°C. Only when the saturation temperature is less
than 0°C, and simultaneously less than or equal to the ambient dew-point temperature, it means that frost phenomenon
appear in the heat exchanger of the air conditioner, and the air conditioner is controlled to enter the defrosting mode.
Otherwise, the air conditioner is controlled to operate normally, ensuring timely defrosting when frostis formed, preventing
defrosting when no frost is formed, reducing energy consumption and extending a service life of the air conditioner.
[0043] It should be noted that, in the embodiments of the present disclosure, the corresponding saturation temperature
is obtained according to the refrigerant pressure of the heat exchanger as follows. According to the detected refrigerant
pressure of the heat exchanger, the corresponding saturation temperature is obtained by query or calculation.

[0044] From the above, the pressure varies with the saturation temperature. According to the change of the pressure,
new equilibrium of liquid and vapor will be formed at a new temperature. In the embodiment, a plurality of saturation
temperatures corresponding to a plurality of refrigerant pressures of the heat exchanger may be predetermined. The
corresponding saturation temperature may be inquired according to the detected refrigerant pressure of the heat ex-
changer. Also, a corresponding formula for pressures and saturation temperatures may be set. The corresponding
saturation temperature may be calculated according to the detected refrigerant pressure of the heat exchanger.
[0045] Further, as illustrated in FIG. 2, based on the first embodiment of the method for controlling a defrosting of an
air conditioner proposed by the present disclosure, in a second embodiment of the method for controlling a defrosting
of an air conditioner proposed by the present disclosure, the act in block S103 includes acts in the following blocks.
[0046] At block S1031, an ambient temperature and an ambient wet-bulb temperature are detected.

[0047] Atblock S1032, according to the ambient temperature and the ambient wet-bulb temperature, a corresponding
ambient dew-point temperature is obtained by query or calculation.

[0048] In the embodiment, the wet-bulb temperature refers to an air temperature when the water vapor in the air
reaches saturation under the air state of same enthalpy value. The amount of water vapor in the air is related to the
temperature, and the corresponding ambient dew-point temperature may be obtained according to the detected ambient
temperature and ambient wet-bulb temperature. In detail, a plurality of ambient dew-point temperatures corresponding
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to a plurality of ambient temperatures and a plurality of ambient wet-bulb temperatures may be predetermined. When
necessary, the corresponding ambient dew-point temperature may be queried according to the detected ambient tem-
perature and ambient wet-bulb temperature. Also, a corresponding formula of ambient temperatures, ambient wet-bulb
temperatures and ambient dew-point temperatures may also be set. The corresponding ambient dew-point temperature
may be calculated according to the detected ambient temperature and ambient wet-bulb temperature. When the air
conditioner is operating for refrigeration, the indoor temperature and the indoor wet-bulb temperature are detected, and
the corresponding indoor dew-point temperature may be obtained by query or calculation according to the detected
indoor temperature and indoor wet-bulb temperature; when the air conditioner is operating for heating, the outdoor
temperature and the outdoor wet-bulb temperature are detected, and the corresponding outdoor dew-point temperature
may be obtained by query or calculation according to the detected outdoor temperature and outdoor wet-bulb temperature.
[0049] Further, as illustrated in FIG. 3, based on the second embodiment of the method for controlling a defrosting of
an air conditioner proposed by the present disclosure, in a third embodiment of the method for controlling a defrosting
of an air conditioner proposed by the present disclosure, the method may include acts in the following blocks after the
act in block S1032.

[0050] Atblock S1033, acorresponding frosting critical temperature may be obtained by query according to the ambient
temperature and the ambient wet-bulb temperature.

[0051] At block S1034, it is determined whether the corresponding saturation temperature is less than 0°C and less
than or equal to the ambient dew-point temperature in response to the ambient dew-point temperature being less than
or equal to the frosting critical temperature.

[0052] In the embodiment, after obtaining the corresponding ambient dew-point temperature by query or calculation
according to the detected ambient temperature and ambient wet-bulb temperature, the corresponding frosting critical
temperature is also obtained by query according to the two temperature values. In detail, a plurality of frosting critical
temperatures corresponding to a plurality of ambient temperatures and a plurality of ambient wet-bulb temperatures
may be predetermined. When necessary, the corresponding frosting critical temperature may be queried according to
the detected ambient temperature and ambient wet-bulb temperature. When the air conditioner is operating for refrig-
eration, the indoor temperature and the indoor wet-bulb temperature may be detected, and the corresponding indoor
frosting critical temperature may be obtained by query according to the detected indoor temperature and indoor wet-
bulb temperature. When the air conditioner is operating for heating, the outdoor temperature and the outdoor wet-bulb
temperature are detected, and the corresponding outdoor frosting critical temperature may be obtained by query ac-
cording to the detected outdoor temperature and outdoor wet-bulb temperature. When the ambient dew-point temperature
is lower than the frosting critical temperature, it indicates that the frosting condition is reached, and then it is determined
a size between the saturation temperature and the ambient dew-point temperature.

[0053] As illustrated in FIG. 4, as a preferred embodiment of the act in block S104 in the method for controlling a
defrosting of an air conditioner proposed by the present disclosure, the act in block S104 may include the acts in the
following blocks.

[0054] Atblock S1041, itis determined that the air conditioner starts frost in response to the corresponding saturation
temperature being less than 0°C and less than or equal to the ambient dew-point temperature.

[0055] At block S1042, a frosting duration of the air conditioner is accumulated.

[0056] Atblock S1043, the air conditioner is controlled to enter the defrosting mode in response to the frosting duration
being greater than a predetermined duration.

[0057] Inthe embodiment, the predetermined duration is set. When the saturation temperature is less than 0 °C, and
less than or equal to the ambient dew-point temperature, it indicates that the air conditioner begins to frost, and the
frosting duration is accumulated. When the frosting duration is greater than the predetermined duration, it indicates that
the frosting reaches a certain thickness, and the air conditioner is controlled to enter the defrosting mode, thereby
avoiding defrosting as soon as it starts to frost, reducing energy consumption and extending a service life of the air
conditioner.

[0058] The present disclosure further provides a device for controlling a defrosting of an air conditioner. As illustrated
in FIG. 5, in an embodiment, the device for controlling a defrosting of an air conditioner proposed by the present disclosure
includes a first detecting module 10, an obtaining module 20 and a control module 30.

[0059] The first detecting module 10 is configured to detect a refrigerant pressure of a heat exchanger.

[0060] There are an indoor heat exchanger and an outdoor heat exchanger in the air conditioner. In a refrigeration
operation, the outdoor heat exchanger acts as a condenser for condensation and the indoor heat exchanger acts as an
evaporator for evaporation; in a heating operation, the outdoor heat exchanger acts as an evaporator for evaporation
and the indoor heat exchanger acts as a condenser for condensation. When refrigerating, it needs to defrost an indoor
machine and the refrigerant pressure of the indoor heat exchanger is detected. When heating, it needs to defrost an
outdoor machine and the refrigerant pressure of the outdoor heat exchanger is detected. In detail, since a drop of the
refrigerant pressure on the heat exchanger is not large, one or more pressure sensors may be employed to detect one
of an inlet refrigerant pressure, an outlet refrigerant pressure and an intermediate refrigerant pressure of the heat
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exchanger.

[0061] The obtaining module 20 is configured to, according to the refrigerant pressure of the heat exchanger, obtain
a corresponding saturation temperature.

[0062] The saturation temperature refers to the temperature at which liquid and vapor are in a state of dynamic
equilibrium, i.e., a state of saturation. At the state of saturation, the temperature of liquid is equal to that of vapor. When
the saturation temperature is constant, a saturation pressure is constant; conversely, when the saturation pressure is
constant, the saturation temperature is constant. As the pressure increases, a new dynamic equilibrium will be formed
ata new temperature. In this embodiment, the corresponding saturation temperature is obtained according to the actually
detected refrigerant pressure of the heat exchanger. Compared with directly detecting the temperature of the heat
exchanger, the refrigerant pressure of the heat exchanger is less affected by the ambient temperature. Thus, the obtained
corresponding saturation temperature is more accurate by detecting the refrigerant pressure of the heat exchanger. The
saturation temperature is close to the temperature of the heat exchanger, which may be employed to replace the
temperature of the heat exchanger. In detail, when the air conditioner is operating for refrigeration, the indoor corre-
sponding saturation temperature may be obtained according to the detected refrigerant pressure of the indoor heat
exchanger; when the air conditioner is operating for heating, the outdoor corresponding saturation temperature may be
obtained according to the detected refrigerant pressure of the outdoor heat exchanger.

[0063] The obtaining module 20 is further configured to obtain an ambient dew-point temperature.

[0064] The ambient dew-point temperature refers to the temperature at which the air cools to saturation under the
condition that the water vapor content and pressure do not change, that is, the temperature at which the water vapor in
the air changes into dewdrops. When the water vapor in the air has reached saturation, the temperature is the same as
the ambient dew-point temperature; when the water vapor does not reach saturation, the temperature is higher than the
ambient dew-point temperature, in which the temperature drops to below the dew-point temperature is necessary for
condensation. In the embodiment, the current ambient dew-point temperature is obtained to determine whether the
water vapor meets a condensation condition. In detail, when the air conditioner is operating for refrigeration, an indoor
dew-point temperature is obtained; when the air conditioner is operating for heating, an outdoor dew-point temperature
is obtained.

[0065] The control module 30 is configured to, control the air conditioner to enter a defrosting mode in response to
the corresponding saturation temperature being less than 0°C and less than or equal to the ambient dew-point temper-
ature.

[0066] After obtaining the saturation temperature and the ambient dew-point temperature, the two are compared, and
it is also determined, whether the saturation temperature is less than 0°C. Only when the saturation temperature is less
than 0°C, and simultaneously less than or equal to the ambient dew-point temperature, it means that frost phenomenon
appear in the heat exchanger of the air conditioner, and the air conditioner is controlled to enter the defrosting mode.
Otherwise, the air conditioner is controlled to operate normally, ensuring timely defrosting when frostis formed, preventing
defrosting when no frost is formed, reducing energy consumption and extending a service life of the air conditioner.
[0067] It should be noted that, the obtaining module 20 in the present disclosure, is configured to, according to the
refrigerant pressure of the heat exchanger, obtain a corresponding saturation temperature by query or calculation.
[0068] From the above, the pressure varies with the saturation temperature. According to the change of the pressure,
new equilibrium of liquid and vapor will be formed at a new temperature. In the embodiment, a plurality of saturation
temperatures corresponding to a plurality of refrigerant pressures of the heat exchanger may be predetermined. The
corresponding saturation temperature may be inquired according to the detected refrigerant pressure of the heat ex-
changer. Also, a corresponding formula for pressures and saturation temperatures may be set. The corresponding
saturation temperature may be calculated according to the detected refrigerant pressure of the heat exchanger.
[0069] Further, as illustrated in FIG. 6, based on the second embodiment of the device for controlling a defrosting of
an air conditioner proposed by the present disclosure, in a third embodiment of the device for controlling a defrosting of
an air conditioner proposed by the present disclosure, the device further includes a second detecting module 40. The
second detecting module 40 is configured to detect the ambient temperature and the ambient wet-bulb temperature.
[0070] The obtaining module 20 is configured to obtain, according to the ambient temperature and the ambient wet-
bulb temperature, a corresponding ambient dew-point temperature by query or calculation.

[0071] In the embodiment, the wet-bulb temperature refers to an air temperature when the water vapor in the air
reaches saturation under the air state of same enthalpy value. The amount of water vapor in the air is related to the
temperature, and the corresponding ambient dew-point temperature may be obtained according to the detected ambient
temperature and ambient wet-bulb temperature. In detail, a plurality of ambient dew-point temperatures corresponding
to a plurality of ambient temperatures and a plurality of ambient wet-bulb temperatures may be predetermined. When
necessary, the corresponding ambient dew-point temperature may be queried according to the detected ambient tem-
perature and ambient wet-bulb temperature. Also, a corresponding formula of ambient temperatures, ambient wet-bulb
temperatures and ambient dew-point temperatures may also be set. The corresponding ambient dew-point temperature
may be calculated according to the detected ambient temperature and ambient wet-bulb temperature. When the air
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conditioner is operating for refrigeration, the indoor temperature and the indoor wet-bulb temperature are detected, and
the corresponding indoor dew-point temperature may be obtained by query or calculation according to the detected
indoor temperature and indoor wet-bulb temperature; when the air conditioner is operating for heating, the outdoor
temperature and the outdoor wet-bulb temperature are detected, and the corresponding outdoor dew-point temperature
may be obtained by query or calculation according to the detected outdoor temperature and outdoor wet-bulb temperature.
[0072] Further, as illustrated in FIG. 7, based on the second embodiment of the device for controlling a defrosting of
an air conditioner proposed by the present disclosure, in a third embodiment of the device for controlling a defrosting of
an air conditioner proposed by the present disclosure, the obtaining module 20 is further configured to, obtain a corre-
sponding frosting critical temperature by query according to the ambient temperature and the ambient wet-bulb temper-
ature.

[0073] The device further includes a performing module 50. The performing module 50 is configured to, determine
whether the corresponding saturation temperature is less than 0°C and less than or equal to the ambient dew-point
temperature in response to the ambient dew-point temperature being less than or equal to the frosting critical temperature.
[0074] In the embodiment, after obtaining the corresponding ambient dew-point temperature by query or calculation
according to the detected ambient temperature and ambient wet-bulb temperature, the corresponding frosting critical
temperature is also obtained by query according to the two temperature values. In detail, a plurality of frosting critical
temperatures corresponding to a plurality of ambient temperatures and a plurality of ambient wet-bulb temperatures
may be predetermined. When necessary, the corresponding frosting critical temperature may be queried according to
the detected ambient temperature and ambient wet-bulb temperature. When the air conditioner is operating for refrig-
eration, the indoor temperature and the indoor wet-bulb temperature may be detected, and the corresponding indoor
frosting critical temperature may be obtained by query according to the detected indoor temperature and indoor wet-
bulb temperature. When the air conditioner is operating for heating, the outdoor temperature and the outdoor wet-bulb
temperature are detected, and the corresponding outdoor frosting critical temperature may be obtained by query ac-
cording to the detected outdoor temperature and outdoor wet-bulb temperature. When the ambient dew-point temperature
is lower than the frosting critical temperature, it indicates that the frosting condition is reached, and then it is determined
a size between the saturation temperature and the ambient dew-point temperature.

[0075] Further, asillustratedin FIG. 8, the controlmodule 30 of the device for controlling a defrosting of an air conditioner
proposed by the present disclosure, includes: a frostdetermining unit 31, a time accumulating unit 32 and a control unit 33.
[0076] The frost determining unit 31 is configured to, determine that the air conditioner starts frost in response to the
corresponding saturation temperature being less than 0°C and less than or equal to the ambient dew-point temperature.
[0077] The time accumulating unit 32 is configured to accumulate a frosting duration of the air conditioner.

[0078] The control unit 33 is configured to control the air conditioner to enter the defrosting mode in response to the
frosting duration being greater than a predetermined duration.

[0079] In the embodiment, the predetermined duration is set. When the saturation temperature is less than 0 °C, and
less than or equal to the ambient dew-point temperature, it indicates that the air conditioner begins to frost, and the
frosting duration is accumulated. When the frosting duration is greater than the predetermined duration, it indicates that
the frosting reaches a certain thickness, and the air conditioner is controlled to enter the defrosting mode, thereby
avoiding defrosting as soon as it starts to frost, reducing energy consumption and extending a service life of the air
conditioner.

[0080] It will be appreciated that, embodiments described herein are explanatory, serve to explain the present disclo-
sure, and are not construed to limit embodiments of the present disclosure.

[0081] As illustrated in FIG. 9, to achieve the above objectives, the method for controlling a defrosting of an air
conditioner is proposed by the present disclosure, which includes acts in the following blocks.

[0082] At block S201, a current outdoor relative humidity, a current outdoor temperature and a current temperature
of an outdoor heat exchanger are obtained.

[0083] Atblock S202, a continuous operating duration of the air conditioner under the current outdoor relative humidity
is detected.

[0084] At block S203, according to the current outdoor relative humidity, the current outdoor temperature, the current
temperature of the outdoor heat exchanger and the continuous operating duration, it is determined whether the outdoor
heat exchanger meets a predetermined defrosting condition.

[0085] At block S204, the outdoor heat exchanger is defrosted in response to the outdoor heat exchanger meeting
the predetermined frosting condition.

[0086] In the technical solutions of the present disclosure, parameters related to the frosting of the outdoor heat
exchanger in the operation process of the air conditioner may be determined via obtaining the current outdoor relative
humidity, the current outdoor temperature and the current temperature of the outdoor heat exchanger. Therefore, based
on these parameters and the continuous operating duration of the air conditioner under the current outdoor relative
humidity, it may be determined whether the outdoor heat exchanger meets the predetermined defrosting condition. When
the outdoor heat exchanger meets the predetermined frosting condition, the operation of defrosting the outdoor heat
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exchanger may be started. It is helpful to realize reasonable defrosting control of the air conditioner, by determining
whether to defrost the outdoor heat exchanger based on parameters related to the frosting of the outdoor heat exchanger
in the operation process of the air conditioner and the continuous operating duration of the air conditioner under the
current outdoor humidity.

[0087] The outdoor relative humidity may be measured by a relative humidity detecting element, or by conversion or
table look-up based on the humidity measured by a humidity measuring device. The outdoor temperature and the
temperature of the outdoor heat exchanger may be measured by setting corresponding temperature detection elements.
In the embodiment, a wet-bulb temperature and a dry-bulb temperature may be measured by a psychrometer, the dry-
bulb temperature refers to the outdoor temperature, and the outdoor relative humidity may be obtained through the
outdoor temperature and the wet-bulb temperature.

[0088] In the mode of heating, the temperature of the outdoor heat exchanger of the air conditioner is usually below
0°C, and in the mode of refrigeration, the temperature of the outdoor heat exchanger of the air conditioner is usually
above 30°C. Therefore, it may be determined whether the air conditioner is in the mode of heating according to the
current temperature of the outdoor heat exchanger. If the air conditioner is in the mode of heating, it is necessary to
further determine whether the outdoor heat exchanger should be defrosted, in which the determining may be based on:
the current outdoor relative humidity, the current outdoor temperature and the current temperature of the outdoor heat
exchanger. The above three parameters may be employed to determine whether the outdoor heat exchanger has reached
the frosting condition, and further according to the continuous operating duration to determine whether it is necessary
to defrost the outdoor heat exchanger.

[0089] It is easy to understand that, the current outdoor relative humidity, the current outdoor temperature and the
current temperature of the outdoor heat exchanger all meet the certain frosting condition, and it lasts for a certain duration,
which will lead to a frosting result of the outdoor heat exchanger. Therefore, detecting the continuous operating duration
of the air conditioner under the current outdoor relative humidity is helpful to determine the duration appropriate to frost.
According to the appropriate frosting condition and the continuous operating duration of the frosting condition, it may be
determined whether it is necessary to defrost the outdoor heat exchanger.

[0090] As illustrated in FIG. 10, based on the first embodiment of the method for controlling a defrosting of an air
conditioner proposed by the present disclosure, in a second embodiment of the method for controlling a defrosting of
an air conditioner proposed by the present disclosure, the act in block S203 includes the acts in the following blocks.
[0091] At block S2031, it is determined, according to the current outdoor relative humidity, the current outdoor tem-
perature, and the current temperature of the outdoor heat exchanger, whether the outdoor heat exchanger meets a
predetermined frosting condition.

[0092] Atblock S2032, itis determined, according to the current outdoor relative humidity and the current temperature
of the outdoor heat exchanger, a current frosting period of the outdoor heat exchanger in response to the outdoor heat
exchanger meeting the predetermined frosting condition.

[0093] Atblock S2033, itis determined, according to the continuous operating duration and the current frosting period,
whether the outdoor heat exchanger meets the predetermined defrosting condition.

[0094] According to the outdoor temperature, the outdoor relative humidity and the current temperature of the outdoor
heat exchanger, the possibility of frosting of the outdoor heat exchanger may be determined. For instance, when the
temperature of the outdoor heat exchanger is more than 0 °C, it may be considered that the outdoor heat exchanger
does not reach the frosting condition. When the temperature of the outdoor heat exchanger is below 0 °C, further
combining with the outdoor temperature and the outdoor relative humidity, it may be determined whether the outdoor
heat exchanger reaches the frosting condition.

[0095] The current frosting period of the outdoor heat exchanger may be determined according to the current outdoor
relative humidity and the current temperature of the outdoor heat exchanger. Under the condition that the temperature
of the outdoor heat exchanger is suitable for frosting, the higher the outdoor relative humidity is, the shorter the frosting
period is, whereas, the lower the outdoor relative humidity is, the longer the frosting period is. A mapping table may be
stored in the system, in which there is a one-to-one correspondence between the outdoor relative humidity and the
frosting period. After obtaining the outdoor relative humidity, the corresponding frosting period may be determined
according to the mapping relation table.

[0096] It is easy to understand that, it is determined whether the outdoor heat exchanger is frosted by comparing the
continuous operating duration of the outdoor heat exchanger under the frosting condition with the frosting period, which
is helpful to determine whether it is necessary to start defrosting the outdoor heat exchanger.

[0097] Based on the second embodiment of the method for defrosting an air conditioner of the present disclosure, in
a third embodiment of the method for controlling a defrosting of an air conditioner proposed by the present disclosure,
the act in block S204 further includes acts in the following blocks.

[0098] At block S2041, the outdoor heat exchanger is defrosted in response to the continuous operating duration
reaching the current frosting period.

[0099] For instance, between 12:00 and 12:15, the system operates at 90% relative humidity, and the frosting period
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T1 corresponding to the relative humidity is 45min. Due to the continuous operating duration is 15min, it does not reach
the frosting period. Therefore, it is determined that the system is not frosting, and defrosting control cannot be performed.
At this point, the continuous operating duration of the air conditioner under the current outdoor relative humidity is
detected unceasingly. When the continuous operating duration reaches 45min, defrosting is controlled to start.

[0100] Certainly, defrosting the outdoor heat exchanger when the continuous operating duration does not reach the
current frosting period is also included in the protection scope of the present disclosure.

[0101] Based on the second embodiment of the method for controlling a defrosting of an air conditioner proposed by
the present disclosure, in a fourth embodiment of the method for controlling a defrosting of an air conditioner proposed
by the present disclosure, before the act in block S204, the method further includes acts in the following blocks.
[0102] At block S205, a predetermined data obtaining period is obtained.

[0103] When the act in block S201 is performed, the act in block S206 is performed, and it starts timing.

[0104] At block S206, an outdoor relative humidity in a next period, an ambient temperature in the next period and a
temperature of the outdoor heat exchanger in the next period are obtained as the act in block S101, in response to a
timing duration reaching the data obtaining period.

[0105] The previous period and the next period in this disclosure refer to two adjacent data obtaining periods. As the
outdoor temperature and the temperature of the outdoor heat exchanger are constantly changing, the frosting period
will also be constantly changing. Therefore, defrosting control may not achieve the optimal effect by only measuring the
outdoor temperature and the temperature of the outdoor heat exchanger one time and detecting the continuous operating
duration of the air conditioner under the two parameters. In order to improve the accuracy of defrosting control, the
outdoor relative humidity, the outdoor temperature and the temperature of the outdoor heat exchanger may be obtained
periodically. Thus, the system may detect the change of frosting conditions in time and quickly adjust the timing of
defrosting control.

[0106] Itis easy to understand that, a short data obtaining period is conducive to timely sensing the changes in frost
conditions, so as to perform defrosting control timely and effectively. For instance, the data obtaining period may be less
than 5min. Of course, the data obtaining period should not be too short.

[0107] Based on the fourth embodiment of the method for controlling a defrosting of an air conditioner proposed by
the present disclosure, in a fifth embodiment of the method for controlling a defrosting of an air conditioner proposed by
the present disclosure, before the act in block S202, the method further includes acts in the following blocks.

[0108] Atblock S208, itis determined, whether the outdoor relative humidity in the next period is equal to an outdoor
relative humidity in a previous period.

[0109] At block S2081, the act in block S202 is performed continuously in response to the outdoor relative humidity
in the next period being equal to the outdoor relative humidity in the previous period.

[0110] At block S2082, a continuous operating duration of the air conditioner under the outdoor relative humidity in
the next period is detected as the act in block S202 in response to the outdoor relative humidity in the next period being
not equal to the outdoor relative humidity in the previous period.

[0111] It may be determined whether it is necessary to accumulate the operating duration of the air conditioner under
the previous outdoor relative humidity by determining whether the outdoor relative humidity in the next period is equal
to the outdoor relative humidity in the previous period. When the outdoor relative humidity data in two adjacent periods
are equal, the continuous operating period under the relative humidity data may be accumulated. When the outdoor
relative humidity data in two adjacent periods are not equal, the continuous operating duration under the outdoor relative
humidity in the previous period is stored, and the continuous operating duration of the air conditioner in the next period
under the outdoor relative humidity in the next period may start to detect.

[0112] Certainly, this is only one implementation of detecting the continuous operating period of the air conditioner
under the current outdoor relative humidity. In this implementation, the accumulated amount in time is the length of the
data obtaining period.

[0113] In practical applications, a timer may be employed for data obtaining control, and another timer is employed to
detect the continuous operating duration of the air conditioner under the current outdoor relative humidity.

[0114] Based on the fifth embodiment of the method for controlling a defrosting of an air conditioner proposed by the
present disclosure, in a sixth embodiment of the method for controlling a defrosting of an air conditioner proposed by
the present disclosure, before the act in block S2033, the method further includes acts in the following blocks.

[0115] At block S209, a frosting period corresponding to each outdoor relative humidity and a continuous operating
duration corresponding to each outdoor relative humidity of a current data obtaining period and before the current data
obtaining period are obtained.

[0116] The actin block S2033 includes the act in the following block.

[0117] Atblock S2033a, according to the continuous operating duration corresponding to each outdoor relative humidity
and the frosting period corresponding to each outdoor relative humidity, it is determined whether the outdoor heat
exchanger meets the predetermined defrosting condition.

[0118] Obtaining the outdoor relative humidity, the outdoor temperature and the temperature of the outdoor heat
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exchanger according to the predetermined data obtaining period, it is helpful to determine the frosting period corre-
sponding to the outdoor relative humidity according to the outdoor relative humidity obtained in each data obtaining period.
[0119] For instance, when the data obtaining period t is 5min, data obtaining is entered from 12:00. At 12:00-12:15,
the system operates at 90% relative humidity, and the frosting period T1, corresponding to this relative humidity, is
45min. When the timing duration reaches the second data obtaining period (this time is 12:05), the continuous operating
duration t1 of the system is only 5min, which does not reach the frosting period T1 corresponding to the relative humidity.
Thus, defrosting control is not performed and data in the second round are obtained directly. Due to the outdoor relative
data obtained in the second round remain unchanged, the continuous operating duration t1 may be continued to be
accumulated until the fourth data obtaining period (this time is 12:15) is reached. The system detects that the relative
humidity data has changed (at this time, the relative humidity data is 80%), and the accumulation of the continuous
operating duration t1 may be stopped. The continuous operating duration t2 of the air conditioner under 80% relative
humidity is accumulated.

[0120] At 12:15-12:35, the system operates at 80% relative humidity, which corresponds to the frosting period T2 of
60min. In order to continuously determine whether the air conditioner meets the defrosting condition, the first frosting
period T1 and the continuous operating duration t1 under 90% relative humidity need to be obtained and stored, and
the second frosting period T2 and the continuous operating duration t2 under 80% relative humidity need to be obtained
and stored.

[0121] Based on the sixth embodiment of the method for controlling a defrosting of an air conditioner proposed by the
present disclosure, in a seventh embodiment of the method for controlling a defrosting of an air conditioner proposed
by the present disclosure, the act in block S2033a includes acts in the following blocks.

[0122] At block S2033b, a ratio of the continuous operating duration and the frosting period, corresponding to the
same outdoor relative humidity, is obtained.

[0123] At block S2033c, a sum of the ratio corresponding to each outdoor relative humidity is obtained.

[0124] Atblock S2033d, itis determined, according to whether the sum reaches 1, whether the outdoor heat exchanger
meets the predetermined defrosting condition.

[0125] It should be noted that, since the air conditioner has reached the frosting condition, if the continuous operating
duration of the air conditioner under a certain outdoor relative humidity reaches the corresponding frosting period, the
defrosting control of the outdoor heat exchanger should be started.

[0126] When the continuous operating duration under the relative humidity does not reach the frosting period, and the
relative humidity changes, the system detects the continuous operating duration under the new relative humidity, and
also obtain the sum of the ratio corresponding to the each outdoor relative humidity, and determine whether the outdoor
heat exchanger meets the predetermined defrost condition according to whether the sum reaches 1. Once the sum
reaches 1, the defrosting control of the outdoor heat exchanger needs to be started.

[0127] For instance, assuming that the data obtaining period is 5min, the data is acquired from 12:00 at the first time.
At 12:00-12:15, the system operates at 90% relative humidity, and the frosting period T1 corresponding to the relative
humidity is 45min. At 12:15-12:35, the system operates at 80% relative humidity, and the frosting period T2 corresponding
to the relative humidity is 60min.

[0128] The sum is obtained at the first time as follows:

5/45=1/9<1, which does not meet the predetermined defrost condition.

[0129] The sum is obtained at the second time as follows:

10/45=2/9<1, which does not meet the predetermined defrost conditions.

[0130] The sum is obtained at the third time as follows:

15/45=1/3<1, which does not meet the predetermined defrost condition.

[0131] Since the sum of the first period (12:00-12:15) is not equal to 1, the data obtaining process continues to the
second period (12:15-12:35), and the sums are continuously counted.

[0132] The sum is obtained at the fourth time as follows:

15/45+5/60=5/12<1, which does not meet the predetermined defrost condition.

[0133] The sum is obtained at the eighth time as follows:

15/45+20/60=2/3 < 1, which still does not meet the predetermined defrost condition.

[0134] Thus,itis necessary to continue to obtain the outdoor relative humidity, the outdoor temperature, the temperature
of the outdoor heat exchanger and the continuous operating duration of the next period.

[0135] Asillustratedin FIG. 12, based on any one of the second embodiment to the seventh embodiment of the method
for controlling a defrosting of an air conditioner proposed by the present disclosure, in an eighth embodiment of the
method for controlling a defrosting of an air conditioner proposed by the present disclosure, the act in block S2031
includes acts in the following blocks.

[0136] Atblock S2031a, according to the current outdoor relative humidity and the outdoor heat exchanger, a current
frosting critical temperature of the outdoor heat exchanger is determined.
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[0137] Atblock S2031b, according to the currentfrosting critical temperature and the current temperature of the outdoor
heat exchanger, it is determined whether the outdoor heat exchanger meets the predetermined defrosting condition.
[0138] The current dew-point temperature may be determined according to the outdoor temperature and the outdoor
relative humidity. As long as the temperature of the outdoor heat exchanger is below the dew-point temperature, frosting
is possible. The reason why frosting is only possible is that whether frosting or not refers to the continuous operating
period of the system under the appropriate frosting condition. In the embodiment, the frosting critical temperatures under
different outdoor temperatures and outdoor relative humidity values are stored in the system so that the system may
more accurately determine that the outdoor heat exchanger reaches the frosting condition. In the embodiment, preferably,
the frosting critical temperature is less than or equal to the dew-point temperature. When the temperature of the outdoor
heat exchanger is less than or equal to the critical frosting temperature, it is considered that the outdoor heat exchanger
meets the predetermined frosting condition and begins to frost.

[0139] As illustrated in FIG. 13, based on any one of the first embodiment to the seventh embodiment of the method
for defrosting an air conditioner proposed by the present disclosure, in a ninth embodiment of the method for controlling
a defrosting of an air conditioner proposed by the present disclosure, before the act in block S2031, the method further
includes the acts in the following blocks.

[0140] At block S2010, a current operating state of the air conditioner is obtained and it is determined whether the
current operating state of the air conditioner is a heating state.

[0141] If the current operating state of the air conditioner is the heating state, the act in block S201 is performed.
[0142] According to the temperature of the outdoor heat exchanger, it may be determined whether the air conditioner
is in the heating state. Only when the air conditioner is in the heating state, there is the possibility of frosting of the
outdoor heat exchanger, and it is necessary to determine whether defrosting is needed.

[0143] In the embodiment, the current operating state of the air conditioner is obtained. When the current operating
state of the air conditioner is the heating state, it is determined whether to start the defrosting control, which makes the
method have simple logic and more intuitive. Because of the simple and accurate acts to determine the operating state
of the air conditioner, it is not easy to lead to misjudgment.

[0144] The actin block S2010 may set in any sequence prior to the act in block S203. In the embodiment, the act in
block S2010 is set before the act in block S201, which is helpful to avoid unnecessary data collection and analysis in
refrigeration mode.

[0145] Furthermore, in order to achieve the above objectives, a first embodiment of the present disclosure provides
an air conditioner. The air conditioner is connected with a humidity detecting element 4 configured to detect outdoor
humidity or outdoor relative humidity, and a temperature detecting element 3 configured to detect outdoor temperature
and temperature of an outdoor heat exchanger. The air conditioner also includes a memory, a processor and a program
for controlling a defrosting of the air conditioner. The program is stored on the memory and operable on the processor.
When the program is executed by the processor, acts of any one of the methods for controlling a defrosting of an air
conditioner mentioned above may be implemented.

[0146] As illustrated in FIG. 14, it is a schematic diagram of an embodiment of an outdoor unit system of the air
conditioner. The outdoor unit system of the air conditioner includes a liquid-side shutoff valve 1, a gas stop valve 2, a
temperature detecting element 3, a humidity detecting element 4, a four-way valve 5, a high pressure sensor 6, a low
pressure sensor 7, a compressor system, a one-way valve 9, an oil-water separator 10, a gas-liquid separator 11, an
outdoor heat exchanger 12 and an expansion valve 13. Components may be deleted or added on the outdoor unit system
of the air conditioner as required.

[0147] The compressor system may be combined by any number of variable frequency compressors and/or constant
frequency compressors, to realize the combination of all variable frequency compressors, all constant frequency com-
pressors, or the combination of variable frequency and constant frequency compressors. In the embodiment, the com-
pressor system adopts a constant frequency compressor and a variable frequency compressor in parallel.

[0148] As illustrated in FIG. 15, in some concrete implementations, the air conditioner may include: a processor 1001,
such as CPU (Central Processing Unit), a network interface 1004, a user interface 1003, a memory 1005, and a com-
munication bus 1002. The communication bus 1002 is configured to implement connection and communication between
these components. The user interface 1003 may include a display, an input unit such as keyboard. An optional user
interface 1003 may also include standard wired and wireless interfaces. When in use, the front end obtains data through
the userinterface 1003. The network interface 1004 optionally may include standard wired interfaces or wireless interfaces
(such as Wi-Fi interfaces). The memory 1005 may be either high-speed RAM memory or non-volatile memory, such as
disk memory. The memory 1005 optionally may also be a storage device independent of the processor 1001 described
above.

[0149] It would be appreciated by those skilled in the art, the terminal is not limited to the structure illustrated in FIG.
7, and it may include more or less parts than is illustrated in the diagram, or may incorporate some parts, or may include
different parts arrangements.

[0150] Since the technical solutions of the air conditioner in the embodiment includes at least all the technical solutions
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of the above embodiments of the method for controlling a defrosting of an air conditioner, at least all the technical effects
of the above embodiments are available, which will not be repeated here.

[0151] It should be noted that herein, the terms "include," "contain," or any other variation thereof, are intended to
cover non-exclusive inclusion, thus, a process, a method, an object or a system that includes a series of elements
includes not only those elements, but also other elements not explicitly listed, orinclude elements inherentin the process,
method, object, or system. Without more limits, an element limited by a statement of ’including a ..., is not excluded that
there are other identical elements in the process, method, object or system that include this element.

[0152] The serial numbers of embodiments of the present disclosure are for the purpose of description only and do
not represent the merits or demerits of the embodiments.

[0153] Through the implementation described above, it is appreciated to those skilled in the art that, the above em-
bodiment method may be implemented by means of software plus a required common hardware platform, it can also
be done through hardware, but in many cases the former is a better implementation. Based on this understanding, the
technical solutions of the present disclosure, in essence, or the part that contributes to the existing technology, can be
reflected in the form of software products, the computer software product is stored in a storage medium (such as
ROM/RAM, magnetic disk, optical disk) as described above, and includes instructions to enable a terminal device to
enter the method described in each embodiment of the disclosure.

[0154] Furthermore, to achieve the above objectives, the present disclosure further provides a computer readable
storage medium, configured to store the air conditioner defrosting control program that, when executed by the processor,
implement any one of the acts of the method for defrosting an air conditioner described above. Since the technical
solutions of the computer readable storage medium in the embodiment includes at least all the technical solutions of
the embodiments of the above method for defrosting an air conditioner, therefore at least all the technical effects of the
above embodiments are available, which will not be repeated here.

[0155] Embodiments described above are only preferred embodiments of the present disclosure, the scope of the
present disclosure should not be limited thereby, the equivalent structure or equivalent process transformation made by
using the contents of the specification and the appended drawings of the present disclosure, or directly or indirectly
applied in other relevant technical fields, shall be similarly included in the scope of patent protection of the present
disclosure.

Claims
1. A method for controlling a defrosting of an air conditioner, comprising:

detecting, a refrigerant pressure of a heat exchanger or a tube temperature of a heat exchanger;

obtaining, according to the refrigerant pressure of the heat exchange, a corresponding saturation temperature;
obtaining an ambient dew-point temperature; and

controlling the air conditioner to enter a defrosting mode in response to the corresponding saturation temperature
or the tube temperature of the heat exchanger being less than 0°C and less than or equal to the ambient dew-
point temperature.

2. The method of claim 1, wherein, the obtaining, according to the refrigerant pressure of the heat exchanger, the
corresponding saturation temperature, comprises:
obtaining, according to the refrigerant pressure of the heat exchanger, the corresponding saturation temperature
by query or calculation.

3. The method of claim 1 or 2, wherein, the obtaining the ambient dew-point temperature comprises:

detecting an ambient temperature and an ambient wet-bulb temperature; and
obtaining, according to the ambient temperature and the ambient wet-bulb temperature, the ambient dew-point
temperature by query or calculation.

4. The method of any one of claims 1 to 3, after the obtaining, according to the ambient temperature and the ambient
wet-bulb temperature, the ambient dew-point temperature by query or calculation, further comprising:

obtaining, according to the ambient temperature and the ambient wet-bulb temperature, a corresponding frosting
critical temperature by query; and

determining whether the corresponding saturation temperature is less than 0°C and less than or equal to the
ambient dew-point temperature in response to the ambient dew-point temperature being less than or equal to
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the frosting critical temperature.

The method of any one of claims 1 to 4, wherein, the controlling the air conditioner to enter the defrosting mode in
response to the corresponding saturation temperature being less than 0°C and less than or equal to the ambient
dew-point temperature, comprises:

determining that the air conditioner starts frost in response to the corresponding saturation temperature being
less than 0°C and less than or equal to the ambient dew-point temperature;

accumulating a frosting duration of the air conditioner; and

controlling the air conditioner to enter the defrosting mode in response to the frosting duration being greater
than a predetermined duration.

A device for controlling a defrosting of an air conditioner, comprising:

a first detecting module, configured to detect a refrigerant pressure of a heat exchanger;

an obtaining module, configured to, according to the refrigerant pressure of the heat exchanger, obtain a cor-
responding saturation temperature;

the obtaining module, further configured to obtain an ambient dew-point temperature; and

a control module, configured to control the air conditioner to enter a defrosting mode in response to the corre-
sponding saturation temperature being less than 0°C and less than or equal to the ambient dew-point temper-
ature.

The device of claim 6, wherein, the obtaining module is configured to, according to the refrigerant pressure of the
heat exchanger, obtain the corresponding saturation temperature by query or calculation.

The device of claim 6 or 7, further comprising:

a second detecting module, configured to detect an ambient temperature and an ambient wet-bulb temperature;
wherein the obtaining module is configured to, according to the ambient temperature and the ambient wet-bulb
temperature, obtain the ambient dew-point temperature by query or calculation.

The device of any one of claims 6 to 8, wherein,

the obtaining module, is further configured to, according to the ambient temperature and the ambient wet-bulb
temperature, obtain a corresponding frosting critical temperature by query;

the device further comprises:

a performing module, configured to, determine whether the corresponding saturation temperature is less than 0°C
and less than or equal to the ambient dew-point temperature in response to the ambient dew-point temperature
being less than or equal to the frosting critical temperature.

10. The device of any one of claims 6 to 9, wherein, the control module comprises:

a frost determining unit, configured to, determine that the air conditioner starts frost in response to the corre-
sponding saturation temperature being less than 0°C and less than or equal to the ambient dew-point temper-
ature;

a time accumulating unit, configured to accumulate a frosting duration of the air conditioner; and

a control unit, configured to control the air conditioner to enter the defrosting mode in response to the frosting
duration being greater than a predetermined duration.

11. A method for controlling a defrosting of an air conditioner, comprising:

obtaining, a current outdoor relative humidity, a current outdoor temperature and a current temperature of an
outdoor heat exchanger;

detecting a continuous operating duration of the air conditioner under the current outdoor relative humidity;
determining, according to the current outdoor relative humidity, the current outdoor temperature, the current
temperature of the outdoor heat exchanger and the continuous operating duration, whether the outdoor heat
exchanger meets a predetermined defrosting condition; and

defrosting the outdoor heat exchanger in response to the outdoor heat exchanger meeting the predetermined
frosting condition.
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12. The method of claim 11, wherein, the determining, according to the current outdoor relative humidity, the current

outdoor temperature, the current temperature of the outdoor heat exchanger and the continuous operating duration ,
whether the outdoor heat exchanger meets the predetermined defrosting condition, comprises:

determining, according to the current outdoor relative humidity, the current outdoor temperature, and the current
temperature of the outdoor heat exchanger, whether the outdoor heat exchanger meets a predetermined frosting
condition;

determining, according to the current outdoor relative humidity and the current temperature of the outdoor heat
exchanger, a current frosting period of the outdoor heat exchanger in response to the outdoor heat exchanger
meeting the predetermined frosting condition; and

determining, according to the continuous operating duration and the current frosting period, whether the outdoor
heat exchanger meets the predetermined defrosting condition.

13. The method of claim 11 or 12, wherein, the defrosting the outdoor heat exchanger in response to the outdoor heat

14.

exchanger meeting the predetermined frosting condition, comprises:
defrosting the outdoor heat exchanger in response to the continuous operating duration reaching the current frosting
period.

The method of any one of claims 11 to 13, before the obtaining, the current outdoor relative humidity, the current
outdoor temperature and the current temperature of the outdoor heat exchanger, further comprising:

obtaining, a predetermined data obtaining period;

when obtaining the current outdoor relative humidity, the current outdoor temperature and the current temper-
ature of the outdoor heat exchanger, starting timing; and

obtaining an outdoor relative humidity in a next period, an ambient temperature in the next period and a tem-
perature of the outdoor heat exchanger in the next period in response to a timing duration reaching the data
obtaining period.

15. The method of any one of claims 11 to 14, before the detecting the continuous operating duration of the air conditioner

under the current outdoor relative humidity, further comprising:

determining, whether the outdoor relative humidity in the next period is equal to an outdoor relative humidity in
a previous period;

continuously detecting the continuous operating duration of the air conditioner under the current outdoor relative
humidity in response to the outdoor relative humidity in the next period being equal to the outdoor relative
humidity in the previous period; and

detecting a continuous operating duration of the air conditioner under the outdoor relative humidity in the next
period in response to the outdoor relative humidity in the next period being not equal to the outdoor relative
humidity in the previous period.

16. The method of any one of claims 11 to 15, wherein, before the determining, according to the continuous operating

duration and the current frosting period, whether the outdoor heat exchanger meets the predetermined defrosting
condition, the method further comprises:

obtaining, a frosting period corresponding to each outdoor relative humidity and a continuous operating duration
corresponding to each outdoor relative humidity, of a current data obtaining period and before the current data
obtaining period;

the determining, according to the continuous operating duration and the current frosting period, whether the
outdoor heat exchanger meets the predetermined defrosting condition, comprises:

determining, according to the continuous operating duration corresponding to each outdoor relative humidity
and the frosting period corresponding to each outdoor relative humidity, whether the outdoor heat exchanger
meets the predetermined defrosting condition.

17. The method of claim 16, wherein, the determining, according to the continuous operating duration corresponding

to each outdoor relative humidity and the frosting period corresponding to each outdoor relative humidity, whether
the outdoor heat exchanger meets the predetermined defrosting condition, comprises:

obtaining, a ratio of the continuous operating duration and the frosting period, corresponding to the same outdoor
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relative humidity;

obtaining, a sum of the ratio corresponding to each outdoor relative humidity; and

determining, according to whether the sum reaches 1, whether the outdoor heat exchanger meets the prede-
termined defrosting condition.

The method of any one of claims 12 to 17, wherein, the determining, according to the current outdoor relative
humidity, the current outdoor temperature, and the current temperature of the outdoor heat exchanger, whether the
outdoor heat exchanger meets the predetermined frosting condition, comprises:

determining, according to the current outdoor relative humidity and the outdoor heat exchanger, a current frosting
critical temperature of the outdoor heat exchanger; and

determining, according to the current frosting critical temperature and the current temperature of the outdoor
heat exchanger, whether the outdoor heat exchanger meets the predetermined defrosting condition.

The method of any one of claims 11 to 17, before the obtaining, the current outdoor relative humidity, the current
outdoor temperature and the current temperature of the outdoor heat exchanger, further comprising:

obtaining a current operating state of the air conditioner and determining whether the current operating state
of the air conditioner is a heating state; and

obtaining the current outdoor relative humidity, the current outdoor temperature and the current temperature of
the outdoorheatexchangerin response to the current operating state of the air conditioner being the heating state.

An air conditioner, coupled to, one or more humidity detecting elements configured to detect outdoor humidity or
outdoor relative humidity and one or more temperature detecting elements configured to detect outdoor temperature
and temperature of an outdoor heat exchanger; and comprising: a memory, a processor and a program for controlling
a defrosting of the air conditioner, the program being stored on the memory and operable on the processor; the
program, when executed by the processor, for implementing the method for controlling a defrosting of an air con-
ditioner according to any one of claims 1 to 5.

A computer-readable storage medium, configured to store a program for controlling a defrosting of an air conditioner,
wherein when the program is executed by a processor, the method for controlling a defrosting of an air conditioner
according to any one of claims 1 to 5 is implemented.

An air conditioner, coupled to, one or more humidity detecting elements configured to detect outdoor humidity or
outdoor relative humidity and one or more temperature detecting elements configured to detect outdoor temperature
and temperature of an outdoor heat exchanger; and comprising: a memory, a processor and a program for controlling
a defrosting of the air conditioner, the program being stored on the memory and operable on the processor; the
program, when executed by the processor, for implementing the method for controlling a defrosting of an air con-
ditioner according to any one of claims 11 to 19.

A computer-readable storage medium, configured to store a program for controlling a defrosting of an air conditioner,

wherein when the program is executed by a processor, the method for controlling a defrosting of an air conditioner
according to any one of claims 11 to 19 is implemented.
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