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AIR CONDITIONING SYSTEM, AND
DEFROSTING CONTROL METHOD AND
DEVICE THEREOF

FIELD

[0001] The present application relates to the field of air
conditioning technology, in particular to a defrosting control
method for an air conditioning system, a defrosting control
device for an air conditioning system and an air conditioning
system including the defrosting control device.

BACKGROUND

[0002] Inan air conditioning system, when frost formation
occurs in an air conditioner operating in a heating mode, it
should be switched into a refrigeration mode, under which
an outdoor heat exchanger serves as a condenser to melt a
frost layer. In the related art, a forced exit time have to be set
for a defrosting process to avoid defrosting for a long time
that prevents the indoor unit from heating. Generally, as the
exit time is fixed and unchanged, a time length set for the
fixed exit time should meet requirements for all operation
environments. When the exit time is set to be too short, it is
impossible to achieve a desired defrosting effect, i.e., the
heat exchanger cannot melt the frost layer completely on
surface, if the air conditioning system is affected by rain and
snow from outside. When the exit time is set to be too long,
if the desired defrosting effect can be achieved in short time
as the frosting layer is not thick under a low temperature and
low moisture environment, it is difficult for the air condi-
tioning system to meet exit requirement, accordingly it is
impossible for an indoor unit to heat as the defrosting is
performed too long and thus the indoor heating effect is
affected.

SUMMARY

[0003] The present disclosure aims to solve at least one of
the above technical problems in the related art to some
extent. Therefore, a first object of the present disclosure is to
provide a defrosting control method for an air conditioning
system, which can adjust a defrosting exit time according to
an outdoor ambient temperature, an outlet temperature of an
outdoor heat exchanger and its lasting period, thus ensuring
the defrosting effect without adversely affecting heat
exchange effect.

[0004] A second object of the present disclosure is to
provide a non-transitory computer readable storage medium.
[0005] A third object of the present disclosure is to provide
a defrosting control device for an air conditioning system.
[0006] A fourth object of the present disclosure is to
provide an air conditioning system.

[0007] In order to achieve the above objects, in the first
aspect, the present disclosure provides in embodiments a
defrosting control method for an air conditioning system,
including the following steps: acquiring a defrosting exit
time determined in last defrosting when the air conditioning
system performs defrosting every time; and controlling,
according to the defrosting exit time determined in the last
defrosting, the air conditioning system to perform current
defrosting; acquiring an outdoor ambient temperature and an
outlet temperature of an outdoor heat exchanger in the
current defrosting process of the air conditioning system;
subjecting the outdoor ambient temperature and the outlet
temperature of the outdoor heat exchanger to respective
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judgments; and acquiring and storing a forced defrosting
time as a defrosting exit time for the air conditioning system
to perform next defrosting, if the outlet temperature of the
outdoor heat exchanger is lower than a first preset tempera-
ture for a preset time period and the outdoor ambient
temperature is lower than a second preset temperature,
wherein the forced defrosting time is longer than the defrost-
ing time of the air conditioning system for performing the
current defrosting.

[0008] According to embodiments of the present disclo-
sure, the defrosting control method for an air conditioning
system acquires a defrosting exit time determined in last
defrosting when the air conditioning system performs
defrosting every time; controls, according to the defrosting
exit time determined in the last defrosting, the air condi-
tioning system to perform current defrosting; acquires an
outdoor ambient temperature and an outlet temperature of an
outdoor heat exchanger in the current defrosting process of
the air conditioning system; subjects the outdoor ambient
temperature and the outlet temperature of the outdoor heat
exchanger to respective judgments; and acquires and stores
a forced defrosting time as a defrosting exit time for the air
conditioning system to perform next defrosting, if the outlet
temperature of the outdoor heat exchanger is lower than a
first preset temperature for a preset time period and the
outdoor ambient temperature is lower than a second preset
temperature. Therefore, the present method can adjust the
defrosting exit time according to the outdoor ambient tem-
perature and the outlet temperature of the outdoor heat
exchanger and its lasting period, so as to ensure the defrost-
ing effect without adversely affecting the heat exchange
effect.

[0009] In addition, the defrosting control method for an air
conditioning system, proposed according to the above
embodiments of the present disclosure, is further character-
ized by the following additional features.

[0010] In an embodiment of the present disclosure, in the
current defrosting process of the air conditioning system, if
the outlet temperature of the outdoor heat exchanger is
higher than or equal to the first preset temperature for the
preset time period, or if the outdoor ambient temperature is
higher than or equal to the second preset temperature, the
defrosting time of the air conditioning system for perform-
ing the current defrosting is taken and stored as a defrosting
exit time for the air conditioning system to perform next
defrosting.

[0011] In an embodiment of the present disclosure, when
the air conditioning system performs defrosting for the first
time, an initial defrosting exit time is acquired, and the air
conditioning system is controlled to perform the current
defrosting according to the initial defrosting exit time.
[0012] In an embodiment of the present disclosure, in the
first-time defrosting process of the air conditioning system,
if the outlet temperature of the outdoor heat exchanger is
higher than or equal to the first preset temperature for the
preset time period, or if the outdoor ambient temperature is
higher than or equal to the second preset temperature, the
initial defrosting exit time is taken and stored as the defrost-
ing exit time for the air conditioning system to perform the
next defrosting.

[0013] Inorder to achieve the above objects, in the second
aspect, the present disclosure provides in embodiments a
non-transitory computer readable storage medium having
stored therein a computer program that, when executed by a
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processor, causes the processor to perform a defrosting
control method for an air conditioning system as described
above.

[0014] By performing the defrosting control method for an
air conditioning system as described above, the non-transi-
tory computer readable storage medium according to
embodiments of the present disclosure can adjust the
defrosting exit time according to the outdoor ambient tem-
perature and the outlet temperature of the outdoor heat
exchanger and its lasting period, so as to ensure the defrost-
ing effect without adversely affecting the heat exchange
effect.

[0015] In order to achieve the above objects, in the third
aspect, the present disclosure provides in embodiments a
defrosting control device for an air conditioning system,
including: a first acquiring module, configured to acquire a
defrosting exit time determined in last defrosting when the
air conditioning system performs defrosting every time; a
controlling module, configured to control, according to the
defrosting exit time determined in the last defrosting, the air
conditioning system to perform current defrosting; a second
acquiring module, configured to acquire an outdoor ambient
temperature and an outlet temperature of an outdoor heat
exchanger in the current defrosting process of the air con-
ditioning system; and a judging module, configured to
subject the outdoor ambient temperature and the outlet
temperature of the outdoor heat exchanger to respective
judgments, wherein the controlling module is further con-
figured to acquire and store a forced defrosting time as a
defrosting exit time for the air conditioning system to
perform next defrosting, when the outlet temperature of the
outdoor heat exchanger is lower than a first preset tempera-
ture for a preset time period and the outdoor ambient
temperature is lower than a second preset temperature,
wherein the forced defrosting time is longer than the defrost-
ing time of the air conditioning system for performing the
current defrosting.

[0016] According to embodiments of the present disclo-
sure, the defrosting control device for an air conditioning
system acquires by a first acquiring module, a defrosting exit
time determined in last defrosting when the air conditioning
system performs defrosting every time; controls by a con-
trolling module, according to the defrosting exit time deter-
mined in the last defrosting, the air conditioning system to
perform current defrosting; acquires by the second acquiring
module, an outdoor ambient temperature and an outlet
temperature of an outdoor heat exchanger in the current
defrosting process of the air conditioning system; subjects
by a judging module, the outdoor ambient temperature and
the outlet temperature of the outdoor heat exchanger to
respective judgments; and acquires and stores by the con-
trolling module, a forced defrosting time as a defrosting exit
time for the air conditioning system to perform next defrost-
ing, if the outlet temperature of the outdoor heat exchanger
is lower than a first preset temperature for a preset time
period and the outdoor ambient temperature is lower than a
second preset temperature. Therefore, the present device can
adjust the defrosting exit time according to the outdoor
ambient temperature and the outlet temperature of the out-
door heat exchanger and its lasting period, so as to ensure the
defrosting effect without adversely affecting the heat
exchange effect.

[0017] In addition, the defrosting control device for an air
conditioning system, proposed according to the above
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embodiments of the present disclosure, is further character-
ized by the following additional features.

[0018] In an embodiment of the present disclosure, in the
current defrosting process of the air conditioning system, if
the outlet temperature of the outdoor heat exchanger is
higher than or equal to the first preset temperature for the
preset time period, or if the outdoor ambient temperature is
higher than or equal to the second preset temperature, the
controlling module is configured to take and store the
defrosting time of the air conditioning system for perform-
ing the current defrosting as a defrosting exit time for the air
conditioning system to perform next defrosting.

[0019] In an embodiment of the present embodiment,
when the air conditioning system performs defrosting for the
first time, the controlling module is configured to acquire an
initial defrosting exit time by the first acquiring module; and
control the air conditioning system to perform the current
defrosting according to the initial defrosting exit time.
[0020] In an embodiment of the present embodiment, in
the first-time defrosting process of the air conditioning
system, if the outlet temperature of the outdoor heat
exchanger is higher than or equal to the first preset tem-
perature for the preset time period, or if the outdoor ambient
temperature is higher than or equal to the second preset
temperature, the controlling module is configured to take
and store the initial defrosting exit time as the defrosting exit
time for the air conditioning system to perform the next
defrosting.

[0021] In order to achieve the above objects, in the fourth
aspect, the present disclosure provides in embodiments an
air conditioning system, including a defrosting control
device for an air conditioning system as described above.
[0022] With the defrosting control device for an air con-
ditioning system as described above, the air conditioning
system according to embodiments of the present disclosure
can adjust the defrosting exit time according to the outdoor
ambient temperature and the outlet temperature of the out-
door heat exchanger and its lasting period, so as to ensure the
defrosting effect without adversely affecting the heat
exchange effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a flow chart showing a defrosting control
method for an air conditioning system according to an
embodiment of the present disclosure;

[0024] FIG. 2 is a logic diagram showing a defrosting
control method for an air conditioning system according to
a specific embodiment of the present disclosure; and
[0025] FIG. 3 is a block diagram showing a defrosting
control device for an air conditioning system according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0026] Reference will be made in detail to embodiments of
the present disclosure. The same or similar elements and the
elements having same or similar functions are denoted by
like reference numerals throughout the descriptions. The
embodiments described herein with reference to drawings
are explanatory, illustrative, and used to generally under-
stand the present disclosure. The embodiments shall not be
construed to limit the present disclosure.

[0027] Description will be made hereinafter to a defrosting
control method for an air conditioning system, a defrosting
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control device for an air conditioning system and an air
conditioning system including the same according to
embodiments of the present disclosure with reference to the
accompanying drawings.

[0028] FIG. 1 is a flow chart showing a defrosting control
method for an air conditioning system according to an
embodiment of the present disclosure.

[0029] As shown in FIG. 1, in embodiments of the present
disclosure, the defrosting control method for an air condi-
tioning system may include the following steps:

[0030] S1, acquiring a defrosting exit time determined in
last defrosting when the air conditioning system performs
defrosting every time; and controlling, according to the
defrosting exit time determined in the last defrosting, the air
conditioning system to perform current defrosting;

[0031] In an embodiment of the present disclosure, when
the air conditioning system performs defrosting for the first
time, an initial defrosting exit time is acquired, and the air
conditioning system is controlled to perform the current
defrosting according to the initial defrosting exit time.
[0032] That is, if the air conditioning system starts defrost-
ing for the first time, the air conditioning system is con-
trolled to perform the defrosting according to the initial
defrosting exit time (which can be obtained through a large
amount of experimental test data). If it is not the first time
for the air conditioning system to start defrosting, the air
conditioning system is controlled to perform the current
defrosting according to the defrosting time determined in the
last defrosting.

[0033] S2, acquiring an outdoor ambient temperature and
an outlet temperature of an outdoor heat exchanger in the
current defrosting process of the air conditioning system.
[0034] The outdoor ambient temperature Tout can be
acquired in real time by an outdoor ambient temperature
sensor; and the outlet temperature Tg of the outdoor heat
exchanger can be acquired by a temperature sensor disposed
at an outlet of the outdoor heat exchanger

[0035] S3, subjecting the outdoor ambient temperature
and the outlet temperature of the outdoor heat exchanger to
respective judgments.

[0036] S4, acquiring and storing a forced defrosting time
as a defrosting exit time for the air conditioning system to
perform next defrosting, if the outlet temperature of the
outdoor heat exchanger is lower than a first preset tempera-
ture for a preset time period and the outdoor ambient
temperature is lower than a second preset temperature,
wherein the forced defrosting time is longer than the defrost-
ing time of the air conditioning system for performing the
current defrosting, which can be specifically demarcated
depending on actual situation. The preset time period, the
first preset temperature and the second preset temperature
can be demarcated depending on actual situation.

[0037] In an embodiment of the present disclosure, in the
current defrosting process of the air conditioning system, if
the outlet temperature of the outdoor heat exchanger is
higher than or equal to the first preset temperature for the
preset time period, or if the outdoor ambient temperature is
higher than or equal to the second preset temperature, the
defrosting time of the air conditioning system for perform-
ing the current defrosting is taken and stored as a defrosting
exit time for the air conditioning system to perform next
defrosting.

[0038] In an embodiment of the present disclosure, in the
first-time defrosting process of the air conditioning system,
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if the outlet temperature of the outdoor heat exchanger is
higher than or equal to the first preset temperature for the
preset time period, or if the outdoor ambient temperature is
higher than or equal to the second preset temperature, the
initial defrosting exit time is taken and stored as the defrost-
ing exit time for the air conditioning system to perform the
next defrosting.

[0039] In specific, the air conditioning system starting the
defrosting for the first time is taken as an example. After the
air conditioning system starts the defrosting, an initial
defrosting exit time tl is acquired and the air conditioning
system is controlled to perform current defrosting according
to the initial defrosting exit time t1, during which an outdoor
ambient temperature Tout and an outlet temperature Tg of an
outdoor heat exchanger at that time are acquired and sub-
jected to respective judgments. If the outlet temperature Tg
of the outdoor heat exchanger<the first preset temperature
T1 for the preset time period ta and the outdoor ambient
temperature Tout<the second preset temperature T2, it is
indicated that the current ambient and operating conditions
are poor or the frost layer is thick, thus the defrosting time
is required to be extended to further melt frost on the surface
of the outdoor heat exchanger, so as to guarantee the heat
exchanger with a capacity of exchanging heat in a heating
mode. Accordingly, the forced defrosting time acquired is
taken and stored as the defrosting exit time for the air
conditioning system to perform the next defrosting which
can be used for the air conditioning system to start the next
defrosting.

[0040] If the outlet temperature Tg of the outdoor heat
exchanger=the first preset temperature T1 for the preset time
period ta; or if the outdoor ambient temperature Tout=the
second preset temperature T2, it is indicated that the current
ambient and operating conditions are improved or the frost
layer is thin, thus the defrosting time for the air conditioning
system preforming the current frostings (in this example, the
defrosting time for the air conditioning system preforming
the current frosting is the initial defrosting exit time) can be
taken and stored as the defrosting exit time for the air
conditioning system to perform the next frosting which can
be used for the air conditioning system to start the next
defrosting.

[0041] In an embodiment of the present disclosure, the
forced defrosting time is not a fixed value, which can be
determined according to the defrosting exit time determined
in the last defrosting.

[0042] In a specific embodiment, as shown in FIG. 2, the
air conditioning system starting the defrosting for the first
time is taken as another example.

[0043] When the air conditioning system starts defrosting
for the first time, the initial defrosting exit time is t1. In the
first-time defrosting process of the air conditioning system,
the outlet temperature Tg of the outdoor heat exchanger and
the outdoor ambient temperature Tout are subjected to
judgment. If the following judging conditions are met:
Tg=T1 for ta; or Tout=T2, the defrosting exit time for next
defrosting t=tl, otherwise the defrosting exit time for next
defrosting t=t2 (12 is a forced defrosting time at this time),
where t1<t2. After determined, the defrosting exit time for
next defrosting is stored which will be used in next defrost-
ing.

[0044] In the second-time defrosting process of the air
conditioning system, when the defrosting exit time deter-
mined in the last defrosting is t1 as meeting the judging
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conditions, if Tg=T1 for ta; or Tout=T2, the defrosting exit
time for next defrosting t=t1, otherwise the defrosting exit
time for next defrosting t=t2 (12 is a forced defrosting time
at this time); when the defrosting exit time determined in the
last defrosting is t2 as failing to meet the judging conditions,
if Tg=T1 for ta; or Tout=T2, the defrosting exit time for next
defrosting t=t2, otherwise the defrosting exit time for next
defrosting t=t3 (13 is another forced defrosting time at this
time), where t2<t3. After determined, the defrosting exit
time for next defrosting is stored which will be used in next
defrosting.

[0045] In the third-time defrosting process of the air
conditioning system, when the defrosting exit time deter-
mined in the last defrosting is t1 as meeting the judging
conditions, if Tg=T1 for ta; or Tout=T2, the defrosting exit
time for next defrosting t=t1, otherwise the defrosting exit
time for next defrosting t=t2 (12 is a forced defrosting time
at this time); when the defrosting exit time determined in the
last defrosting is t2 as failing to meet the judging conditions,
if Tg=T1 for ta; or Tout=T2, the defrosting exit time for next
defrosting t=t2, otherwise the defrosting exit time for next
defrosting t=t3 (13 is another forced defrosting time at this
time); when the defrosting exit time determined in the last
defrosting is t2 as meeting the judging conditions, if Tg=T1
for ta; or Tout=T2, the defrosting exit time for next defrost-
ing t=t1, otherwise the defrosting exit time for next defrost-
ing t=t2 (12 is a forced defrosting time at this time); and
when the defrosting exit time determined in the last defrost-
ing is t3 as failing to meet the judging conditions, if Tg=T1
for ta; or Tout=T2, the defrosting exit time for next defrost-
ing t=t3, otherwise the defrosting exit time for next defrost-
ing t=t4 (14 is yet another forced defrosting time at this time),
where t3<t4.

[0046] In the fourth-time defrosting process of the air
conditioning system, when the defrosting exit time deter-
mined in the last defrosting is t1 as meeting the judging
conditions, if Tg=T1 for ta; or Tout=T2, the defrosting exit
time for next defrosting t=t1, otherwise the defrosting exit
time for next defrosting t=t2 (12 is a forced defrosting time
at this time); when the defrosting exit time determined in the
last defrosting is t2 as failing to meet the judging conditions,
if Tg=T1 for ta; or Tout=T2, the defrosting exit time for next
defrosting t=t2, otherwise the defrosting exit time for next
defrosting t=t3 (13 is another forced defrosting time at this
time); when the defrosting exit time determined in the last
defrosting is t2 as meeting the judging conditions, if Tg=T1
for ta; or Tout=T2, the defrosting exit time for next defrost-
ing t=t1, otherwise the defrosting exit time for next defrost-
ing t=t2 (12 is a forced defrosting time at this time); when the
defrosting exit time determined in the last defrosting is t3 as
failing to meet the judging conditions, if Tg=T1 for ta; or
Tout=T2, the defrosting exit time for next defrosting t=t3,
otherwise the defrosting exit time for next defrosting t=t4 (t4
is yet another forced defrosting time at this time); when the
defrosting exit time determined in the last defrosting is t3 as
meeting the judging conditions, if Tg=T1 for ta; or Tout=T2,
the defrosting exit time for next defrosting t=t2, otherwise
the defrosting exit time for next defrosting t=t3 (t3 is another
forced defrosting time at this time); and when the defrosting
exit time determined in the last defrosting is t4 as failing to
meet the judging conditions, if Tg=T1 for ta; or Tout=T2, the
defrosting exit time for next defrosting t=t3, otherwise the
defrosting exit time for next defrosting t=t4 (14 is yet another
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forced defrosting time at this time), where t3 and t4 can be
demarcated depending on actual situation.

[0047] In would be appreciated from the above embodi-
ments that the defrosting exit time for next defrosting is
determined based on a judging result from the last defrosting
when the air conditioning performs defrosting, so as to allow
a minor change of the defrosting exit time, which ensures the
defrosting effect, restore normal heating of the air condi-
tioning system as soon as possible, and improve user com-
fort.

[0048] It should be noted that, in the above embodiments,
an option involving four defrosting exit times are illustrated,
which can be increased or decreased depending on actual
situation, which will not be elaborated herein.

[0049] Therefore, according to embodiments of the pres-
ent disclosure, the defrosting control method for an air
conditioning system can adjust the defrosting exit time for
next defrosting according to the outlet temperature of the
outdoor heat exchanger and its lasting period for the current
defrosting, as well the outdoor ambient temperature during
the current defrosting, such that the defrosting time can be
increased in next defrosting to delay quitting from defrosting
when it is impossible to melt frost completely in one-time
defrosting where the frost layer is thick at a low temperature
under rain and snow weather. When the frost layer is not
thick under partially low temperature and low moisture
environment, although a preset exit value is not achieved for
the air conditioning system, the frost layer can be melt
without extending the defrosting time. Accordingly, the
defrosting exit time can be adjusted to the original defrosting
exit time (e.g., the initial defrosting exit time) depending on
parameter of the air conditioning system, which contributes
to ensuring the defrosting effect, restoring normal heating of
the air conditioning system as soon as possible, and improv-
ing indoor comfort influenced by heating failure of the
indoor heat exchanger, without adversely affect subsequent
heating.

[0050] Inview of the above, according to embodiments of
the present disclosure, the defrosting control method for an
air conditioning system acquires a defrosting exit time
determined in last defrosting when the air conditioning
system performs defrosting every time; controls, according
to the defrosting exit time determined in the last defrosting,
the air conditioning system to perform current defrosting;
acquires an outdoor ambient temperature and an outlet
temperature of an outdoor heat exchanger in the current
defrosting process of the air conditioning system; subjects
the outdoor ambient temperature and the outlet temperature
of the outdoor heat exchanger to respective judgments; and
acquires and stores a forced defrosting time as a defrosting
exit time for the air conditioning system to perform next
defrosting, if the outlet temperature of the outdoor heat
exchanger is lower than a first preset temperature for a preset
time period and the outdoor ambient temperature is lower
than a second preset temperature. Therefore, the present
method can adjust the defrosting exit time according to the
outdoor ambient temperature and the outlet temperature of
the outdoor heat exchanger and its lasting period, so as to
ensure the defrosting effect without adversely affecting the
heat exchange effect.

[0051] FIG. 3 is a block diagram showing a defrosting
control device for an air conditioning system according to an
embodiment of the present disclosure. As shown in FIG. 3,
in embodiments of the present disclosure, the defrosting
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control device for an air conditioning system may include:
a first acquiring module 10, a controlling module 20, a
second acquiring module 30 and a judging module 40.
[0052] The first acquiring module 10 is configured to
acquire a defrosting exit time determined in last defrosting
when the air conditioning system performs defrosting every
time. The controlling module 20 is configured to control,
according to the defrosting exit time determined in the last
defrosting, the air conditioning system to perform current
defrosting. The second acquiring module 30 is configured to
acquire an outdoor ambient temperature and an outlet tem-
perature of an outdoor heat exchanger in the current defrost-
ing process of the air conditioning system. The judging
module 40 is configured to subject the outdoor ambient
temperature and the outlet temperature of the outdoor heat
exchanger to respective judgments. The controlling module
20 is further configured to acquire and store a forced
defrosting time as a defrosting exit time for the air condi-
tioning system to perform next defrosting, if the outlet
temperature of the outdoor heat exchanger is lower than a
first preset temperature for a preset time period and the
outdoor ambient temperature is lower than a second preset
temperature, wherein the forced defrosting time is longer
than the defrosting time of the air conditioning system for
performing the current defrosting.

[0053] In an embodiment of the present embodiment, in
the current defrosting process of the air conditioning system,
if the outlet temperature of the outdoor heat exchanger is
higher than or equal to the first preset temperature for the
preset time period, or if the outdoor ambient temperature is
higher than or equal to the second preset temperature, the
controlling module 20 is configured to take and store the
defrosting time of the air conditioning system for perform-
ing the current defrosting as a defrosting exit time for the air
conditioning system to perform next defrosting.

[0054] In an embodiment of the present embodiment,
when the air conditioning system performs defrosting for the
first time, the controlling module 20 is configured to acquire
an initial defrosting exit time by the first acquiring module
10; and control the air conditioning system to perform the
current defrosting according to the initial defrosting exit
time.

[0055] In an embodiment of the present embodiment, in
the first-time defrosting process of the air conditioning
system, if the outlet temperature of the outdoor heat
exchanger is higher than or equal to the first preset tem-
perature for the preset time period, or if the outdoor ambient
temperature is higher than or equal to the second preset
temperature, the controlling module 20 is configured to take
and store the initial defrosting exit time as the defrosting exit
time for the air conditioning system to perform the next
defrosting.

[0056] It should be noted that undisclosed details in
respect to the defrosting control device for the air condi-
tioning system according to embodiments of the present
disclosure may refer to details disclosed in respect to the
defrosting control method for the air conditioning system,
which will not be elaborated herein.

[0057] According to embodiments of the present disclo-
sure, the defrosting control device for an air conditioning
system acquires by a first acquiring module, a defrosting exit
time determined in last defrosting when the air conditioning
system performs defrosting every time; controls by a con-
trolling module, according to the defrosting exit time deter-
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mined in the last defrosting, the air conditioning system to
perform current defrosting; acquires by the second acquiring
module, an outdoor ambient temperature and an outlet
temperature of an outdoor heat exchanger in the current
defrosting process of the air conditioning system; subjects
by a judging module, the outdoor ambient temperature and
the outlet temperature of the outdoor heat exchanger to
respective judgments; and acquires and stores by the con-
trolling module, a forced defrosting time as a defrosting exit
time for the air conditioning system to perform next defrost-
ing, if the outlet temperature of the outdoor heat exchanger
is lower than a first preset temperature for a preset time
period and the outdoor ambient temperature is lower than a
second preset temperature. Therefore, the present device can
adjust the defrosting exit time according to the outdoor
ambient temperature and the outlet temperature of the out-
door heat exchanger and its lasting period, so as to ensure the
defrosting effect without adversely affecting the heat
exchange effect.

[0058] In addition, the present disclosure further provides
in embodiments a non-transitory computer readable storage
medium having stored therein a computer program that,
when executed by a processor, causes the processor to
perform a defrosting control method for an air conditioning
system as described above.

[0059] By performing the defrosting control method for an
air conditioning system as described above, the non-transi-
tory computer readable storage medium according to
embodiments of the present disclosure can adjust the
defrosting exit time according to the outdoor ambient tem-
perature and the outlet temperature of the outdoor heat
exchanger and its lasting period, so as to ensure the defrost-
ing effect without adversely affecting the heat exchange
effect.

[0060] In addition, the present disclosure further provides
in embodiments an air conditioning system, including the
defrosting control device for an air conditioning system as
described above.

[0061] With the defrosting control device for an air con-
ditioning system as described above, the air conditioning
system according to embodiments of the present disclosure
can adjust the defrosting exit time according to the outdoor
ambient temperature and the outlet temperature of the out-
door heat exchanger and its lasting period, so as to ensure the
defrosting effect without adversely affecting the heat
exchange effect.

[0062] Reference throughout this specification to “an
embodiment”, “some embodiments”, “one embodiment”,
“another example”, “an example”, “a specific example” or
“some examples” means that a particular feature, structure,
material, or characteristic described in connection with the
embodiment or example is included in at least one embodi-
ment or example of the present disclosure. Thus, the appear-
ances of the phrases such as “in some embodiments”, “in
one embodiment”, “in an embodiment”, “in another
example”, “in an example”, “in a specific example” or “in
some examples” in various places throughout this specifi-
cation are not necessarily referring to the same embodiment
or example of the present disclosure. Furthermore, the
particular features, structures, materials, or characteristics
may be combined in any suitable manner in one or more
embodiments or examples. In addition, unless specified

otherwise, those skilled in the art can combine different
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embodiments or examples and features in different embodi-
ments or examples described in this specification.

[0063] In addition, terms such as “first” and “second” are
used herein for purposes of description and are not intended
to indicate or imply relative importance or significance or
impliedly indicate quantity of the technical feature referred
to. Thus, the feature defined with “first” and “second” may
comprise one or more this feature. In the description of the
present disclosure, “a plurality of” means two or more than
two this features, like two or three, unless specified other-
wise.

[0064] Any procedure or method described in the flow
charts or described in any other way herein may be under-
stood to comprise one or more modules, portions or parts for
storing executable codes that realize particular logic func-
tions or procedures. Moreover, advantageous embodiments
of'the present disclosure comprises other implementations in
which the order of execution is different from that which is
depicted or discussed, including executing functions in a
substantially simultaneous manner or in an opposite order
according to the related functions. This should be under-
stood by those skilled in the art to which embodiments of the
present disclosure belong.

[0065] The logic and/or step described in other manners
herein or shown in the flow chart, for example, a particular
sequence table of executable instructions for realizing the
logical function, may be specifically achieved in any com-
puter readable medium to be used by the instruction execu-
tion system, device or equipment (such as the system based
on computers, the system comprising processors or other
systems capable of obtaining the instruction from the
instruction execution system, device and equipment and
executing the instruction), or to be used in combination with
the instruction execution system, device and equipment. As
to the specification, “the computer readable medium” may
be any device adaptive for including, storing, communicat-
ing, propagating or transferring programs to be used by or in
combination with the instruction execution system, device
or equipment. More specific examples of the computer
readable medium comprise but are not limited to: an elec-
tronic connection (an electronic device) with one or more
wires, a portable computer enclosure (a magnetic device), a
random access memory (RAM), a read only memory
(ROM), an erasable programmable read-only memory
(EPROM or a flash memory), an optical fiber device and a
portable compact disk read-only memory (CDROM). In
addition, the computer readable medium may even be a
paper or other appropriate medium capable of printing
programs thereon, this is because, for example, the paper or
other appropriate medium may be optically scanned and
then edited, decrypted or processed with other appropriate
methods when necessary to obtain the programs in an
electric manner, and then the programs may be stored in the
computer memories.

[0066] It should be understood that each part of the present
disclosure may be realized by the hardware, software, firm-
ware or their combination. In the above embodiments, a
plurality of steps or methods may be realized by the software
or firmware stored in the memory and executed by the
appropriate instruction execution system. For example, if it
is realized by the hardware, likewise in another embodiment,
the steps or methods may be realized by one or a combina-
tion of the following techniques known in the art: a discrete
logic circuit having a logic gate circuit for realizing a logic
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function of a data signal, an application-specific integrated
circuit having an appropriate combination logic gate circuit,
a programmable gate array (PGA), a field programmable
gate array (FPGA), etc.

[0067] Those skilled in the art shall understand that all or
parts of the steps in the above exemplifying method of the
present disclosure may be achieved by commanding the
related hardware with programs. The programs may be
stored in a computer readable storage medium, and the
programs comprise one or a combination of the steps in the
method embodiments of the present disclosure when run on
a computer.

[0068] In addition, each function cell of the embodiments
of the present disclosure may be integrated in a processing
module, or these cells may be separate physical existence, or
two or more cells are integrated in a processing module. The
integrated module may be realized in a form of hardware or
in a form of software function modules. When the integrated
module is realized in a form of software function module
and is sold or used as a standalone product, the integrated
module may be stored in a computer readable storage
medium.

[0069] The storage medium mentioned above may be
read-only memories, magnetic disks, CD, etc. Although
explanatory embodiments have been shown and described,
it would be appreciated by those skilled in the art that the
above embodiments cannot be construed to limit the present
disclosure, and changes, alternatives, and modifications can
be made in the embodiments in the scope of the present
disclosure.

[0070] In the specification, it should be understood that,
the terms such as “central”, “longitudinal”, “lateral”,
“width”, “thickness”, “above”, “below”, “front”, “rear”,

“right”, “left”, “vertical”, “horizontal”, “top”, “bottom”,
“inner”, “outer”, “clockwise”, “counter-clockwise”, “axial”,
“radial”, “circumferential” should be construed to refer to
the orientation as then described or as shown in the draw-
ings. These terms are merely for convenience and concision
of description and do not alone indicate or imply that the
device or element referred to must have a particular orien-
tation. Thus, it cannot be understood to limit the present
disclosure.

[0071] In the present invention, unless specified or limited
otherwise, the terms “mounted”, “connected”, “coupled”,
“fixed” and the like are used broadly, and may be, for
example, fixed connections, detachable connections, or inte-
grated; may also be mechanical or electrical connections;
may also be direct connections or indirect connections via
intervening structures; may also be inner communications of
two elements or mutual interaction between two elements,
which can be understood by those skilled in the art according
to specific situations.

[0072] In the present disclosure, unless specified or lim-
ited otherwise, a structure in which a first feature is “on” or
“below” a second feature may be an embodiment in which
the first feature is in direct contact with the second feature,
or an embodiment in which the first feature and the second
feature contacted indirectly via an intermediation. Further-
more, a first feature “on”, “above” or “on top of” a second
feature may include an embodiment in which the first feature
is right or obliquely “on”, “above” or “on top of” the second
feature, or just means that the first feature is at a height
higher than that of the second feature; while a first feature
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“below”, “under” or “on bottom of” a second feature may
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include an embodiment in which the first feature is right or
obliquely “below”, “under” or “on bottom of” the second
feature, or just means that the first feature is at a height lower
than that of the second feature.

[0073] Although explanatory embodiments have been
shown and described, it would be appreciated by those
skilled in the art that the above embodiments cannot be
construed to limit the present disclosure, and changes,
alternatives, and modifications can be made in the embodi-

ments in the scope of the present disclosure.

1. A defrosting control method for an air conditioning
system, comprising the following steps:
acquiring a defrosting exit time determined in last defrost-
ing when the air conditioning system performs defrost-
ing every time; and controlling, according to the
defrosting exit time determined in the last defrosting,
the air conditioning system to perform current defrost-
ing;
acquiring an outdoor ambient temperature and an outlet
temperature of an outdoor heat exchanger in the current
defrosting process of the air conditioning system;

subjecting the outdoor ambient temperature and the outlet
temperature of the outdoor heat exchanger to respective
judgments; and

acquiring and storing a forced defrosting time as a

defrosting exit time for the air conditioning system to
perform next defrosting, if the outlet temperature of the
outdoor heat exchanger is lower than a first preset
temperature for a preset time period, and the outdoor
ambient temperature is lower than a second preset
temperature,

wherein the forced defrosting time is longer than the

defrosting time of the air conditioning system for
performing the current defrosting.

2. The defrosting control method for an air conditioning
system according to claim 1, wherein in the current defrost-
ing process of the air conditioning system, if the outlet
temperature of the outdoor heat exchanger is higher than or
equal to the first preset temperature for the preset time
period, or if the outdoor ambient temperature is higher than
or equal to the second preset temperature, the defrosting
time of the air conditioning system for performing the
current defrosting is taken and stored as a defrosting exit
time for the air conditioning system to perform next defrost-
ing.

3. The defrosting control method for an air conditioning
system according to claim 1, wherein when the air condi-
tioning system performs defrosting for the first time, an
initial defrosting exit time is acquired, and the air condi-
tioning system is controlled to perform the current defrost-
ing according to the initial defrosting exit time.

4. The defrosting control method for an air conditioning
system according to claim 3, wherein in the first-time
defrosting process of the air conditioning system, if the
outlet temperature of the outdoor heat exchanger is higher
than or equal to the first preset temperature for the preset
time period, or if the outdoor ambient temperature is higher
than or equal to the second preset temperature, taking and
storing the initial defrosting exit time is taken and stored as
the defrosting exit time for the air conditioning system to
perform the next defrosting.

5. A non-transitory computer readable storage medium
having stored therein a computer program that, when
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executed by a processor, causes the processor to perform a
defrosting control method for an air conditioning system
according to claim 1.

6. A defrosting control device for an air conditioning
system, comprising:

a first acquiring module, configured to acquire a defrost-
ing exit time determined in last defrosting when the air
conditioning system performs defrosting every time;

a controlling module, configured to control, according to
the defrosting exit time determined in the last defrost-
ing, the air conditioning system to perform current
defrosting;

a second acquiring module, configured to acquire an
outdoor ambient temperature and an outlet temperature
of an outdoor heat exchanger in the current defrosting
process of the air conditioning system; and

a judging module, configured to subject the outdoor
ambient temperature and the outlet temperature of the
outdoor heat exchanger to respective judgments,

wherein the controlling module is further configured to
acquire and store a forced defrosting time as a defrost-
ing exit time for the air conditioning system to perform
next defrosting, when the outlet temperature of the
outdoor heat exchanger is lower than a first preset
temperature for a preset time period, and the outdoor
ambient temperature is lower than a second preset
temperature, wherein the forced defrosting time is
longer than the defrosting time of the air conditioning
system for performing the current defrosting.

7. The defrosting control device for an air conditioning
system according to claim 6, wherein in the current defrost-
ing process of the air conditioning system, if the outlet
temperature of the outdoor heat exchanger is higher than or
equal to the first preset temperature for the preset time
period, or if the outdoor ambient temperature is higher than
or equal to the second preset temperature, the controlling
module is configured to take and store the defrosting time of
the air conditioning system for performing the current
defrosting as a defrosting exit time for the air conditioning
system to perform next defrosting.

8. The defrosting control device for an air conditioning
system according to claim 6, wherein when the air condi-
tioning system performs defrosting for the first time, the
controlling module is configured to:

acquire an initial defrosting exit time by the first acquiring
module; and

control the air conditioning system to perform the current
defrosting according to the initial defrosting exit time.

9. The defrosting control device for an air conditioning
system according to claim 9, wherein in the first-time
defrosting process of the air conditioning system, if the
outlet temperature of the outdoor heat exchanger is higher
than or equal to the first preset temperature for the preset
time period, or if the outdoor ambient temperature is higher
than or equal to the second preset temperature, the control-
ling module is configured to take and store the initial
defrosting exit time as the defrosting exit time for the air
conditioning system to perform the next defrosting.

10. An air conditioning system, comprising a defrosting
control device for an air conditioning system according to
claim 6.

11. The defrosting control method for an air conditioning
system according to claim 2, wherein when the air condi-
tioning system performs defrosting for the first time, an
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initial defrosting exit time is acquired, and the air condi-
tioning system is controlled to perform the current defrost-
ing according to the initial defrosting exit time.

12. A non-transitory computer readable storage medium
having stored therein a computer program that, when
executed by a processor, causes the processor to perform a
defrosting control method for an air conditioning system
according to claim 2.

13. A non-transitory computer readable storage medium
having stored therein a computer program that, when
executed by a processor, causes the processor to perform a
defrosting control method for an air conditioning system
according to claim 3.

14. A non-transitory computer readable storage medium
having stored therein a computer program that, when
executed by a processor, causes the processor to perform a
defrosting control method for an air conditioning system
according to claim 4.
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15. The defrosting control device for an air conditioning
system according to claim 7, wherein when the air condi-
tioning system performs defrosting for the first time, the
controlling module is configured to:

acquire an initial defrosting exit time by the first acquiring

module; and

control the air conditioning system to perform the current

defrosting according to the initial defrosting exit time.

16. An air conditioning system, comprising a defrosting
control device for an air conditioning system according to
claim 7.

17. An air conditioning system, comprising a defrosting
control device for an air conditioning system according to
claim 8.

18. An air conditioning system, comprising a defrosting
control device for an air conditioning system according to
claim 9.



