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(54) DEFROSTING SYSTEM, DEFROSTING METHOD AND AIR CONDITIONER

(57) Disclosed is a defrosting system, belonging to
the technical field of air conditioner defrosting. The de-
frosting system comprises: an auxiliary water path (2)
and a controller (3). The auxiliary water path (2) is ar-
ranged on a condenser (4) side. The controller (3) com-
prises: a first unit (301), which is used for acquiring an
ambient temperature; a second unit (302), which is used
for acquiring a coil temperature of the auxiliary water path
(2); and a third unit (303), which is used for controlling
the auxiliary water path (2) to be connected to high-tem-
perature water in a main water path (1) according to the
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ambient temperature and the coil temperature of the aux-
iliary water path (2). According to the embodiments,
where a heat pump unit does not shut down, the
high-temperature water in the main water path (1) can
be introduced into the auxiliary water path (2) on the con-
denser (4) side so as to complete the condenser (4) de-
frosting operation, thereby ensuring the continuous op-
eration of the heat pump unitand avoiding frequent start-
ing and stopping during defrosting. A defrosting method
and an air conditioner are further involved.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to the technical
field of air conditioner defrosting, and in particular to a
defrosting system, a defrosting method and an air con-
ditioner.

BACKGROUND OF THE INVENTION

[0002] Atpresent,whenaheatpumpunitisinaheating
mode, if a surface temperature of an evaporator is below
zero, frost will be formed on a surface of a heat exchang-
er. If the frost on the surface of the heat exchanger is not
cleared in time, it will block an air passage and reduce a
heat transfer area. An air flow resistance is obviously
increased, and a heat exchange efficiency is reduced,
thus leading to a reduced overall performance of the heat
pump unit. Therefore, regular defrosting is required.
[0003] In existing air conditioner defrosting technolo-
gies, when a defrosting condition is reached for an air
conditioner unit, a four-way valve changes direction, and
a high-temperature hot water on an exhaust side of a
compressor directly enters a fin side for defrosting. After
the defrosting is completed, a direction-changing unit of
the four-way valve enters a heating mode; during defrost-
ing, the unit is in a non-heating state, and a heating ca-
pacity of the unit is also reduced due to frequent defrost-
ing.

[0004] Therefore, how to solve the frosting problem of
the heat pump unit so as to reduce the influence of the
defrosting process on the heating capacity of the heat
pump unit is an urgent problem to be addressed by those
skilled in the art.

SUMMARY OF THE INVENTION

[0005] Embodiments of the present disclosure provide
a defrosting system, a defrosting method, and an air con-
ditioner. In order to have a basic understanding of some
aspects of the disclosed embodiments, a brief summary
is given below. This summary is not a general comment,
nor is it intended to identify key/important elements or
describe the scope of protection of these embodiments.
Its sole purpose is to present some concepts in a simple
form as a prelude to the detailed description that follows.
[0006] According to a first aspect of the embodiments
ofthe presentdisclosure, a defrosting system is provided.
[0007] In some optional embodiments, the defrosting
system includes: an auxiliary water path and a controller;
the auxiliary water path is arranged on a condenser side;
and the controllerincludes: a first unit, which is configured
to obtain an ambient temperature; a second unit, which
is configured to obtain a coil temperature of the auxiliary
water path; and a third unit, which is configured to control
the auxiliary water path to be connected to high-temper-
ature hot water of a main water path according to the
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ambient temperature and the coil temperature of the aux-
iliary water path.

[0008] Optionally, the third unitincludes: a first judging
unit, which is configured to judge whether the ambient
temperature meets afirst condition; and a second judging
unit, which is configured to judge whether the coil tem-
perature of the auxiliary water path meets a second con-
dition; when the ambient temperature meets the first con-
dition and the coil temperature of the auxiliary water path
meets the second condition, the third unit controls the
auxiliary water path to be connected to the high-temper-
ature hot water of the main water path.

[0009] Optionally, the third unitincludes: a first judging
unit, which is configured to judge whether the ambient
temperature meets a first condition; a second judging
unit, which is configured to judge whether the coil tem-
perature of the auxiliary water path meets a second con-
dition; and a third judging unit, which is configured to
judge whether a running time of a heat pump unit in a
heating mode meets a third condition; when the ambient
temperature meets the first condition, the coil tempera-
ture of the auxiliary water path meets the second condi-
tion, and the running time of the heat pump unit in the
heating mode meets the third condition, the third unit con-
trols the auxiliary water path to be connected to the high-
temperature hot water of the main water path.

[0010] Optionally, the third unitincludes: a first judging
unit, which is configured to judge whether the ambient
temperature meets a first condition; a second judging
unit, which is configured to judge whether the coil tem-
perature of the auxiliary water path meets a second con-
dition; a third judging unit, which is configured to judge
whether a running time of a heat pump unit in a heating
mode meets a third condition; and a fourth judging unit,
which is configured to judge whether the time since a last
defrosting process meets a fourth condition; when the
ambient temperature meets the first condition, the coil
temperature of the auxiliary water path meets the second
condition, the running time of the heat pump unit in the
heating mode meets the third condition, and the time
since the last defrosting process meets the fourth condi-
tion, the third unit controls the auxiliary water path to be
connected to the high-temperature hot water of the main
water path.

[0011] Optionally, a water pump is provided between
the auxiliary water path and the main water path, and the
controller controls the water pump to be turned on or off.
[0012] According to a second aspect of the embodi-
ments of the present disclosure, an air conditioner is pro-
vided.

[0013] In some optional embodiments, the air condi-
tioner includes a condenser, and further includes the de-
frosting device described in any of the above optional
embodiments.

[0014] According to a third aspect of the embodiments
of the present disclosure, a defrosting method for defrost-
ing an air conditioner is provided.

[0015] In some optional embodiments, the defrosting
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method is used to defrost an air conditioner which is pro-
vided with an auxiliary water path on a condenser side,
and the defrosting method includes the following steps:
obtaining an ambient temperature, and a coil tempera-
ture of the auxiliary water path; and controlling the aux-
iliary water path to be connected to high-temperature hot
water of a main water path according to the ambient tem-
perature and the coil temperature of the auxiliary water
path.

[0016] Optionally, the step of controlling the auxiliary
water path to be connected to the high-temperature hot
water of the main water path according to the ambient
temperature and the coil temperature of the auxiliary wa-
ter path includes: controlling the auxiliary water path to
be connected to the high-temperature hot water of the
main water path, when the ambient temperature meets
a first condition and the coil temperature of the auxiliary
water path meets a second condition.

[0017] Optionally, the defrosting method further in-
cludes: obtaining a running time of a heat pump unitin a
heating mode; and controlling the auxiliary water path to
be connected to the high-temperature hot water of the
main water path, when the ambient temperature meets
afirst condition, the coil temperature of the auxiliary water
path meets a second condition, and the running time of
the heat pump unit in the heating mode meets a third
condition.

[0018] Optionally, the defrosting method further in-
cludes: obtaining a running time of a heat pump unitin a
heating mode and the time since a last defrosting proc-
ess; and controlling the auxiliary water path to be con-
nected to the high-temperature hot water of the main wa-
ter path, when the ambient temperature meets a first con-
dition, the coil temperature of the auxiliary water path
meets a second condition, the running time of the heat
pump unit in the heating mode meets a third condition,
and the time since the last defrosting process meets a
fourth condition.

[0019] The technical solutions provided by the embod-
iments of the present disclosure may have the following
advantageous effects.

[0020] The defrosting operation of the condenser can
be completed by introducing the high-temperature hot
water of the main water path into the auxiliary water path
on the condenser side without shutting down the heat
pump unit, thereby ensuring the continuous operation of
the heat pump unit and avoiding frequent start and stop
of the unit during the defrosting process.

[0021] It should be understood that the above general
description and the following detailed description are only
illustrative and exemplary, and should not be considered
as limiting the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The drawings, where are herein incorporated
into the specification and constitute a part of the specifi-
cation, show embodiments in accordance with the
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present disclosure, and are used to explain the principles
of the present disclosure together with the specification.

FIG. 1 is a block diagram showing a defrosting sys-
tem according to an exemplary embodiment;

FIG. 2 is a block diagram showing a third unit of a
defrosting system according to an exemplary em-
bodiment;

FIG. 3 is a block diagram showing a third unit of a
defrosting system according to another exemplary
embodiment;

FIG. 4 is a block diagram showing a third unit of a
defrosting system according to another exemplary
embodiment;

FIG. 5 is a schematic flowchart showing a defrosting
method according to an exemplary embodiment;

FIG. 6 is a schematic flowchart showing a defrosting
method according to another exemplary embodi-
ment; and

FIG. 7 is a schematic flowchart showing a defrosting
method according to another exemplary embodi-

ment.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Specificembodiments of the present disclosure
will be fully illustrated in the following description and
drawings to enable those skilled in the art to carry them
out. Other embodiments may include structural, logical,
electrical, procedural, and other changes. The embodi-
ments only represent possible changes. Unless explicitly
required, separate components and functions are option-
al, and the order of operations may be changed. Parts
and features of some embodiments may be included in
other embodiments or replace parts and features of other
embodiments. The scope of the embodiments of the
present disclosure includes the entire scope of the
claims, and all available equivalents of the claims. In this
document, individual embodiments may be separately or
collectively represented by the term "invention", and this
is only for the sake of convenience. If more than one
inventions are actually disclosed, it is not intended to au-
tomatically limit the scope of the application to any single
invention or inventive concept. In this document, relation-
al terms such as "first" and "second" are only used to
distinguish one entity or operation from another entity or
operation, and they do not require or imply any actual
relationship or order among these entities or operations.
Moreover, terms "include", "contain" or any other variants
thereof are intended to cover non-exclusive inclusion, so
that a process, method or device including a series of
elements include not only those elements, but also other
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elements that are not explicitly listed, or elements inher-
ent to the process, method or device. If there are no more
restrictions, the element defined by the sentence "includ-
ing a..." does not exclude the existence of other identical
elements in the process, method or device that includes
the element. The various embodiments in this document
are described in a progressive manner. Each embodi-
ment focuses on its differences from other embodiments,
and for the same or similar parts between the various
embodiments, reference may be made to each other. For
the method, product and the like disclosed in the embod-
iments, since they correspond to the method disclosed
in the embodiments, the description is relatively simple,
and for related parts, reference may be made to the de-
scription of the method.

[0024] FIG. 1 shows an optional embodiment of a de-
frosting system.
[0025] In this optional embodiment, the defrosting sys-

tem includes: an auxiliary water path 2 and a controller
3; the auxiliary water path 2 is arranged on a condenser
4 side, and the auxiliary water path 2 is a branch from a
main water path 1; and the controller 3 includes: a first
unit 301, which is configured to obtain an ambient tem-
perature; a second unit 302, which is configured to obtain
a coil temperature of the auxiliary water path; and a third
unit 303, which is configured to control the auxiliary water
path to be connected to high-temperature hot water of
the main water path according to the ambient tempera-
ture and the coil temperature of the auxiliary water path.
[0026] By adopting this optional embodiment, the de-
frosting operation of the condenser can be completed by
introducing the high-temperature hot water of the main
water path into the auxiliary water path on the condenser
side without shutting down the heat pump unit, thereby
ensuring the continuous operation of the heat pump unit
and avoiding frequent start and stop of the unit during
the defrosting process. By contrast, in the traditional air
conditioner defrosting method, the heat pump unit is in
a non-heating state during defrosting, and the four-way
valve is required to change direction; high-temperature
hot water on an exhaust side of a compressor directly
enters the condenser side for defrosting; after the de-
frosting is completed, the four-way valve changes direc-
tion, and the heat pump unit enters the heating mode
again.

[0027] Optionally, a water pump is provided between
the auxiliary water path and the main water path, and the
controller controls the water pump to be turned on or off.
When the water pump is turned on, the auxiliary water
path is communicated to the main water path, and part
of the high-temperature hot water in the main water path
circulates to the auxiliary water path to defrost the con-
denser; and when the water pump is turned off, the aux-
iliary water path and the main water path are disconnect-
ed.

[0028] By adopting this optional embodiment, the com-
munication between the auxiliary water path and the main
water path is realized by the water pump. On one hand,

10

15

20

25

30

35

40

45

50

55

the auxiliary water path and the main water path can be
reliably connected or disconnected, and on the other
hand, the circulation speed of the high-temperature hot
water can be increased.

[0029] Of course, according to the teaching of the
present disclosure, those skilled in the art may also
choose other devices, such as a solenoid valve, to realize
the control of the connection or disconnection between
the auxiliary water path and the main water path.
[0030] FIG. 2 shows an optional embodiment of the
third unit.

[0031] In this optional embodiment, the third unit 303
includes: a first judging unit 3031, which is configured to
judge whetherthe ambienttemperature meets a first con-
dition; and a second judging unit 3032, which is config-
ured to judge whether the coil temperature of the auxiliary
water path meets a second condition; when the ambient
temperature meets the first condition and the coil tem-
perature of the auxiliary water path meets the second
condition, the third unit controls the auxiliary water path
to be connected to the high-temperature hot water of the
main water path.

[0032] Optionally, the first condition is: 5°C<Ta<20°C,
where Ta is the ambient temperature.

[0033] For example, the first judging unit includes a
comparing unit, and the comparing unit is configured to
compare the collected ambient temperature with upper
and lower temperature limit values stored in a memory.
If the ambient temperature meets the first condition, the
first judging unit outputs "yes", and if the ambient tem-
perature does not meet the first condition, the first judging
unit outputs "no".

[0034] Optionally, the second condition is: Te<5°C,
where Te is the coil temperature of the auxiliary water
path.

[0035] For example, the second judging unit also in-
cludes a comparing unit, which is configured to compare
the coil temperature of the auxiliary water path with an
upper limit value of the second condition stored in the
memory. Ifthe coil temperature of the auxiliary water path
meets the second condition, the second judging unit out-
puts "yes", and if the coil temperature of the auxiliary
water path does not meet the second condition, the sec-
ond judging unit outputs "no".

[0036] Optionally, the coil temperature of the auxiliary
water path is a temperature of a water inlet pipeline, or
the coil temperature of the auxiliary water path is a tem-
perature of a water outlet pipeline. Optionally, the coil
temperature of the auxiliary water path is obtained by a
temperature sensor arranged in a water outlet pipeline
of the auxiliary water path. Optionally, the coil tempera-
ture of the auxiliary water path is obtained by a temper-
ature sensor arranged in a water inlet pipeline of the aux-
iliary water path.

[0037] Optionally, the second condition is: Te<5°C for
a duration of ti, where Te is the coil temperature of the
auxiliary water path, and t; is 1 to 5 minutes.

[0038] For example, the second judging unit includes



7 EP 3 882 531 A1 8

a comparing unit and a timing unit. The comparing unit
is configured to compare the collected coil temperature
of the auxiliary water path with an upper temperature limit
value of the second condition stored in the memory. If
the coil temperature of the auxiliary water path meets a
temperature condition, the comparing unit outputs "yes",
and if the coil temperature of the auxiliary water path
does not meet the temperature condition, the comparing
unit outputs "no". The timing unit is configured to start
timing when the coil temperature of the auxiliary water
path meets the temperature condition. If the timing du-
ration meets a time condition, the timing unit outputs
"yes"; and if the timing duration does not meet the time
condition, the timing unit outputs "no".

[0039] By adopting this optional embodiment, in which
the second condition includes a temperature condition
and a time condition, the defrosting operation caused by
a sudden change in the coil temperature of the auxiliary
water path can be prevented from being mis-triggered.
If the time interval for the sudden change in the coil tem-
perature of the auxiliary water path to return to a normal
range does not meet the time condition, then the coil
temperature of the auxiliary water path does not meet
the second condition. If the coil temperature of the aux-
iliary water path meets the temperature condition and
this lasts for a period of time to meet the time condition,
then the coil temperature of the auxiliary water path
meets the second condition.

[0040] FIG. 3 shows another optional embodiment of
the third unit.

[0041] In this optional embodiment, the third unit 303
includes: a first judging unit 3031, which is configured to
judge whether the ambient temperature meets afirst con-
dition; a second judging unit 3032, which is configured
to judge whether the coil temperature of the auxiliary wa-
ter path meets a second condition; and a third judging
unit 3033, which is configured to judge whether a running
time of a heat pump unit in a heating mode meets a third
condition; when the ambient temperature meets the first
condition, the coil temperature of the auxiliary water path
meets the second condition, and the running time of the
heat pump unit in the heating mode meets the third con-
dition, the third unit controls the auxiliary water path to
be connected to the high-temperature hot water of the
main water path.

[0042] By adopting this optional embodiment, when
the heating mode starts, no frost will be formed on the
condenser side, and no defrosting operation is required.
Therefore, the heat pump unit will operate in the heating
mode for a period of time before performing the defrosting
operation, which can improve the operating efficiency of
the air conditioner.

[0043] Optionally, the first condition is: 5°C<Ta<20°C,
where Ta is the ambient temperature.

[0044] Optionally, the second condition is: Te<5°C,
where Te is the coil temperature of the auxiliary water
path.

[0045] Optionally, the coil temperature of the auxiliary
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water path is a temperature of a water inlet pipeline, or
the coil temperature of the auxiliary water path is a tem-
perature of a water outlet pipeline. Optionally, the coil
temperature of the auxiliary water path is obtained by a
temperature sensor arranged in a water outlet pipeline
of the auxiliary water path. Optionally, the coil tempera-
ture of the auxiliary water path is obtained by a temper-
ature sensor arranged in a water inlet pipeline of the aux-
iliary water path.

[0046] Optionally, the second condition is: Te<5°C for
a duration of ti, where Te is the coil temperature of the
auxiliary water path, and t; is 1 to 5 minutes.

[0047] Optionally, the third condition is: t;>30 minutes,
andtis arunning time ofthe heat pump unitin the heating
mode.

[0048] For example, the third judging unit includes a
timing unit. The timing unit is configured to start timing
when the heat pump unit runs in the heating mode. If the
timing duration is up, the third judging unit outputs "yes",
and if the timing duration is not up, the third judging unit
outputs "no".

[0049] FIG. 4 shows another optional embodiment of
the third unit.
[0050] In this optional embodiment, the third unit 303

includes: a first judging unit 3031, which is configured to
judge whetherthe ambienttemperature meets a first con-
dition; a second judging unit 3032, which is configured
to judge whether the coil temperature of the auxiliary wa-
ter path meets a second condition; a third judging unit
3033, which is configured to judge whether a running
time of a heat pump unit in a heating mode meets a third
condition; and the fourth judging unit 3034, which is con-
figured to judge whether the time since a last defrosting
process meets afourth condition; when the ambient tem-
perature meets the first condition, the coil temperature
of the auxiliary water path meets the second condition,
the running time of the heat pump unit in the heating
mode meets the third condition, and the time since the
last defrosting process meets the fourth condition, the
third unit controls the auxiliary water path to be connected
to the high-temperature hot water of the main water path.
[0051] Optionally, the first condition is: 5°C<Ta<20°C,
where Ta is the ambient temperature.

[0052] Optionally, the second condition is: Te<5°C,
where Te is the coil temperature of the auxiliary water
path.

[0053] Optionally, the coil temperature of the auxiliary
water path is a temperature of a water inlet pipeline, or
the coil temperature of the auxiliary water path may also
be a temperature of a water outlet pipeline. Optionally,
the coil temperature of the auxiliary water path is obtained
by a temperature sensor arranged in a water outlet pipe-
line of the auxiliary water path. Optionally, the coil tem-
perature of the auxiliary water path is obtained by a tem-
perature sensor arranged in a water inlet pipeline of the
auxiliary water path.

[0054] Optionally, the second condition is: Te<5°C for
a duration of ti, where Te is the coil temperature of the
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auxiliary water path, and t, is 1 to 5 minutes.

[0055] Optionally, the third condition is: t,>30 minutes,
and t, is the running time of the heat pump unit in the
heating mode.

[0056] Optionally, the fourth condition is: t;>30 min-
utes, and t5 is the time since the last defrosting process.
[0057] For example, the fourth judging unit includes a
timing unit, which is configured to start timing after the
present defrosting process is completed. If the timing du-
ration is up, the fourth judging unit outputs "yes", and if
the timing duration is not up, the fourth judging unit out-
puts "no".

[0058] In some optional embodiments, an air condi-
tioner is provided, which includes a condenser, and the
air conditioner further includes the defrosting system de-
scribed above.

[0059] FIG. 5 shows an optional embodiment of a de-
frosting method.

[0060] In this optional embodiment, the defrosting
method is used to defrost an air conditioner which is pro-
vided with an auxiliary water path on a condenser side,
and the defrosting method includes the following steps:
step 11, obtaining an ambient temperature, and a coll
temperature of the auxiliary water path; and step 12, con-
trolling the auxiliary water path to be connected to high-
temperature hot water of a main water path according to
the ambient temperature and the coil temperature of the
auxiliary water path.

[0061] By adopting this optional embodiment, the de-
frosting operation of the condenser can be completed by
introducing the high-temperature hot water of the main
water path into the auxiliary water path on the condenser
side without shutting down the heat pump unit, thereby
ensuring the continuous operation of the heat pump unit
and avoiding frequent start and stop of the unit during
the defrosting process. By contrast, in the traditional air
conditioner defrosting method, the heat pump unit is in
a non-heating state during defrosting, and the four-way
valve is required to change direction; high-temperature
hot water on an exhaust side of a compressor directly
enters the condenser side for defrosting; after the de-
frosting is completed, the four-way valve changes direc-
tion, and the heat pump unit enters the heating mode
again.

[0062] Forexample, the air conditionerincludes a con-
troller, which obtains an ambient temperature, and a coill
temperature of the auxiliary water path, and which con-
trols the auxiliary water path to be connected to high-
temperature hot water of a main water path according to
the ambient temperature and the coil temperature of the
auxiliary water path.

[0063] Optionally, a water pump is provided between
the auxiliary water path and the main water path, and by
controlling the water pump to be turned on or off, the
connection or disconnection between the auxiliary water
path and the main water path is realized. When the water
pump is turned on, the auxiliary water path is communi-
cated to the main water path, and part of the high-tem-
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perature hot water in the main water path circulates to
the auxiliary water path to defrost the condenser; and
when the water pump is turned off, the auxiliary water
path and the main water path are disconnected.

[0064] By adopting this optional embodiment, the com-
munication between the auxiliary water path and the main
water path is realized by the water pump. On one hand,
the auxiliary water path and the main water path can be
reliably connected or disconnected, and on the other
hand, the circulation speed of the high-temperature hot
water can be increased.

[0065] Forexample, the air conditioner includes a con-
troller that controls the water pump to be turned on or off.
When the water pump is turned on, the auxiliary water
path is communicated to the main water path, and part
of the high-temperature hot water in the main water path
circulates to the auxiliary water path to defrost the con-
denser; and when the water pump is turned off, the aux-
iliary water path and the main water path are disconnect-
ed.

[0066] Optionally, the step of controlling the auxiliary
water path to be connected to the high-temperature hot
water of the main water path according to the ambient
temperature and the coil temperature of the auxiliary wa-
ter path includes: controlling the auxiliary water path to
be connected to the high-temperature hot water of the
main water path, when the ambient temperature meets
a first condition and the coil temperature of the auxiliary
water path meets a second condition.

[0067] Optionally, the first condition is: 5°C<Ta<20°C,
where Ta is the ambient temperature.

[0068] Optionally, the second condition is: Te<5°C,
where Te is the coil temperature of the auxiliary water
path.

[0069] Forexample, the air conditioner includes a con-
troller, and the controller includes a first judging unit and
a second judging unit. The first judging unit includes a
comparing unit, which is configured to compare the col-
lected ambient temperature with upper and lower tem-
perature limit values of the first condition stored in a mem-
ory. If the ambient temperature meets the first condition,
the first judging unit outputs "yes", and if the ambient
temperature does not meet the first condition, the first
judging unit outputs "no". The second judging unit also
includes a comparing unit, which is configured to com-
pare the coil temperature of the auxiliary water path with
an upper temperature limit value of the second condition
stored in the memory. If the coil temperature of the aux-
iliary water path meets the second condition, the second
judging unit outputs "yes", and if the coil temperature of
the auxiliary water path does not meet the second con-
dition, the second judging unit outputs "no". The control-
ler controls the auxiliary water path to be connected to
the high-temperature hot water of the main water path
according to the output results of the first judging unitand
the second judging unit.

[0070] Optionally, the coil temperature of the auxiliary
water path is a temperature of a water inlet pipeline, or
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the coil temperature of the auxiliary water path may also
be a temperature of a water outlet pipeline. Optionally,
the coil temperature of the auxiliary water path is obtained
by a temperature sensor arranged in a water outlet pipe-
line of the auxiliary water path. Optionally, the coil tem-
perature of the auxiliary water path is obtained by a tem-
perature sensor arranged in a water inlet pipeline of the
auxiliary water path.

[0071] Optionally, the second condition is: Te<5°C for
a duration of t4, where Te is the coil temperature of the
auxiliary water path, and t, is 1 to 5 minutes.

[0072] For example, the second judging unit includes
a comparing unit and a timing unit. The comparing unit
is configured to compare the collected coil temperature
of the auxiliary water path with an upper temperature limit
value of the second condition stored in the memory. If
the coil temperature of the auxiliary water path meets a
temperature condition, the comparing unit outputs "yes",
and if the coil temperature of the auxiliary water path
does not meet the temperature condition, the comparing
unit outputs "no". The timing unit is configured to start
timing when the coil temperature of the auxiliary water
path meets the temperature condition. If the timing du-
ration meets a time condition, the timing unit outputs
"yes"; and if the timing duration does not meet the time
condition, the timing unit outputs "no". The second judg-
ing unit performs an "AND" operation on the output re-
sults of the comparing unit and the timing unit. When the
output results of the comparing unit and the timing unit
are both "yes", the second judging unit outputs "yes", and
for other combinations of the results, the second judging
unit outputs "no".

[0073] By adopting this optional embodiment, in which
the second condition includes a temperature condition
and a time condition, the defrosting operation caused by
a sudden change in the coil temperature of the auxiliary
water path can be prevented from being mis-triggered.
If the time interval for the sudden change in the coil tem-
perature of the auxiliary water path to return to a normal
range does not meet the time condition, then the coil
temperature of the auxiliary water path does not meet
the second condition. If the coil temperature of the aux-
iliary water path meets the temperature condition and
this lasts for a period of time to meet the time condition,
then the coil temperature of the auxiliary water path
meets the second condition.

[0074] FIG. 6 shows another optional embodiment of
the defrosting method.

[0075] In this optional embodiment, the defrosting
method includes the following steps: step 21, obtaining
an ambient temperature, a coil temperature of the auxil-
iary water path, and a running time of a heat pump unit
in a heating mode; and step 22, controlling the auxiliary
water path to be connected to the high-temperature hot
water of the main water path, when the ambient temper-
ature meets a first condition, the coil temperature of the
auxiliary water path meets a second condition, and the
running time of the heat pump unit in the heating mode
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meets a third condition.

[0076] Optionally, the first condition is: 5°C<Ta<20°C,
where Ta is the ambient temperature.

[0077] Optionally, the second condition is: Te<5°C,
where Te is the coil temperature of the auxiliary water
path.

[0078] Optionally, the coil temperature of the auxiliary
water path is a temperature of a water inlet pipeline, or
the coil temperature of the auxiliary water path may also
be a temperature of a water outlet pipeline. Optionally,
the coil temperature of the auxiliary water path is obtained
by a temperature sensor arranged in a water outlet pipe-
line of the auxiliary water path. Optionally, the coil tem-
perature of the auxiliary water path is obtained by a tem-
perature sensor arranged in a water inlet pipeline of the
auxiliary water path.

[0079] Optionally, the second condition is: Te<5°C for
a duration of t;, where Te is the coil temperature of the
auxiliary water path, and t is 1 to 5 minutes.

[0080] Optionally, the third condition is: t{>30 minutes,
andt, is arunning time ofthe heat pump unitin the heating
mode.

[0081] Forexample, the air conditioner includes a con-
troller, and the controller includes a first judging unit, a
second judging unit, and a third judging unit. The third
judging unit includes a timing unit, which is configured to
start timing when the heat pump unit runs in the heating
mode. If the timing duration is up, the third judging unit
outputs "yes", and if the timing duration is not up, the
third judging unit outputs "no". If the first judging unit, the
second judging unit and the third judging unit all output
"yes", the controller controls the auxiliary water path to
be connected to the high-temperature hot water of the
main water path.

[0082] FIG. 7 shows another optional embodiment of
the defrosting method.

[0083] In this optional embodiment, the defrosting
method includes the following steps: step 31, obtaining
an ambient temperature, a coil temperature of the auxil-
iary water path, a running time of a heat pump unit in a
heating mode and the time since a last defrosting proc-
ess; and step 32, controlling the auxiliary water path to
be connected to the high-temperature hot water of the
main water path, when the ambient temperature meets
afirst condition, the coil temperature of the auxiliary water
path meets a second condition, the running time of the
heat pump unit in the heating mode meets a third condi-
tion, and the time since the last defrosting process meets
a fourth condition.

[0084] Optionally, the first condition is: 5°C<Ta<20°C,
where Ta is the ambient temperature.

[0085] Optionally, the second condition is: Te<5°C,
where Te is the coil temperature of the auxiliary water
path.

[0086] Optionally, the coil temperature of the auxiliary
water path is a temperature of a water inlet pipeline, or
the coil temperature of the auxiliary water path may also
be a temperature of a water outlet pipeline. Optionally,
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the coil temperature of the auxiliary water path is obtained
by a temperature sensor arranged in a water outlet pipe-
line of the auxiliary water path. Optionally, the coil tem-
perature of the auxiliary water path is obtained by a tem-
perature sensor arranged in a water inlet pipeline of the
auxiliary water path.

[0087] Optionally, the second condition is: Te<5°C for
a duration of t4, where Te is the coil temperature of the
auxiliary water path, and t4 is 1 to 5 minutes.

[0088] Optionally, the third condition is: t,>30 minutes,
and t, is the running time of the heat pump unit in the
heating mode.

[0089] Optionally, the fourth condition is: t;>30 min-
utes, and t5 is the time since the last defrosting process.
[0090] Forexample, the air conditionerincludes a con-
troller, and the controller includes a first judging unit, a
second judging unit, a third judging unit, and a fourth
judging unit. The fourth judging unitincludes a timing unit,
which is configured to start timing after the present de-
frosting process is completed. If the timing duration is up,
the fourth judging unit outputs "yes", and if the timing
duration is not up, the fourth judging unit outputs "no".
When the first judging unit, the second judging unit, the
third judging unit and the fourth judging unit all output
"yes", the controller controls the auxiliary water path to
be connected to the high-temperature hot water of the
main water path.

[0091] In an exemplary embodiment, a computer de-
vice is also provided. The computer device includes a
memory, a processor, and a program that is stored on
the memory and can be executed by the processor, and
when the program is executed by the processor, the de-
frosting method described above is implemented.
[0092] In an exemplary embodiment, a non-transitory
computer-readable storage medium including instruc-
tions is also provided, such as a memory including in-
structions, which can be executed by a processor to im-
plement the defrosting method described above. The
aforementioned non-transitory computer-readable stor-
age medium may be a read only memory (ROM), a ran-
dom access memory (RAM), a magnetic tape, an optical
storage device, and the like.

[0093] It can be recognized by those skilled in the art
that the units and algorithm steps of the examples de-
scribed in combination with the embodiments disclosed
herein can be implemented by electronic hardware or a
combination of computer software and electronic hard-
ware. Whether these functions are executed by hardware
or software depends on the specific application and de-
sign constraint conditions of the technical solution. Those
skilled in the art can use a different method for each spe-
cific application to implement the described functions,
but such implementation should not be considered as
going beyond the scope of the present disclosure. It can
be clearly understood by those skilled in the art that for
the sake of the convenience and brevity of description,
for the specific working process of the above-described
system, device and units, reference may be made to the
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corresponding process in the foregoing method embod-
iment, and a repeated description is omitted herein.
[0094] Inthe embodiments disclosed herein, it should
be understood that the disclosed methods and products
(including but not limited to devices, apparatuses, etc.)
can be implemented in other ways. For example, the de-
vice embodiments described above are only illustrative.
For example, the division of the units is only a division of
logical function, and there may be other divisions in actual
implementation. For example, multiple units or compo-
nents may be combined or integrated into another sys-
tem, or some features may be ignored or not implement-
ed. In addition, the mutual coupling or direct coupling or
communication connection as illustrated or discussed
may be indirect coupling or communication connection
implemented through some interfaces, devices or units,
and may be in electrical, mechanical or other forms. The
units described as separate components may or may not
be physically separated, and the components displayed
as units may or may not be physical units, that is, they
may be located in one place, or they may be distributed
on multiple network units. Some or all of the units may
be selected according to actual needs to achieve the ob-
jects of the solutions of the embodiments. In addition, the
functional units in various embodiments of the present
disclosure may be integrated into one processing unit,
or each unit may exist alone physically, or two or more
units may be integrated into one unit.

[0095] It should be understood that the flowcharts and
block diagrams in the drawings show implementable sys-
tem architectures, functions, and operations of the sys-
tem, method and computer program product according
to multiple embodiments of the present disclosure. In this
regard, each block in the flowchart or block diagram may
representa module, a program segment, or part of codes,
and the module, the program segment, or the part of
codes contain one or more executable instructions for
realizing specified logical functions. It should also be not-
ed that in some alternative implementations, functions
labelled in the blocks may also be implemented in an
order different from that shown in the drawings. For ex-
ample, two consecutive blocks may actually be executed
substantially in parallel, or they may sometimes be exe-
cuted in a reverse order, depending on the functions in-
volved. It should also be noted that each block in the
block diagram and/or flowchart, and the combination of
the blocks in the block diagram and/or flowchart, may be
implemented by a dedicated hardware-based system
that performs specified functions or actions, or may be
implemented by a combination of dedicated hardware
and computer instructions. The present disclosure is not
limited to the processes and structures that have been
described above and shown in the drawings, and various
modifications and changes can be made without depart-
ing from the scope of the present disclosure. The scope
of the present disclosure is only defined by the appended
claims.
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Claims

A defrosting system, comprising an auxiliary water
path and a controller;

wherein the auxiliary water path is arranged on
a condenser side; and
the controller comprises:

a first unit, which is configured to obtain an
ambient temperature;

a second unit, which is configured to obtain
a coil temperature of the auxiliary water
path; and

a third unit, which is configured to control
the auxiliary water path to be connected to
high-temperature hot water of a main water
path according to the ambient temperature
and the coil temperature of the auxiliary wa-
ter path.

2. Thedefrosting system according to claim 1, wherein

the third unit comprises:

a first judging unit, which is configured to judge
whether the ambient temperature meets a first
condition; and

a second judging unit, which is configured to
judge whether the coil temperature of the auxil-
iary water path meets a second condition;
wherein when the ambient temperature meets
the first condition and the coil temperature of the
auxiliary water path meets the second condition,
the third unit controls the auxiliary water path to
be connected to the high-temperature hot water
of the main water path.

3. Thedefrosting system according to claim 1, wherein

the third unit comprises:

a first judging unit, which is configured to judge
whether the ambient temperature meets a first
condition;

a second judging unit, which is configured to
judge whether the coil temperature of the auxil-
iary water path meets a second condition; and
a third judging unit, which is configured to judge
whether a running time of a heat pump unitin a
heating mode meets a third condition;

wherein when the ambient temperature meets
the first condition, the coil temperature of the
auxiliary water path meets the second condition,
and the running time of the heat pump unit in
the heating mode meets the third condition, the
third unit controls the auxiliary water path to be
connected to the high-temperature hot water of
the main water path.
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4. The defrosting system according to claim 1, wherein

the third unit comprises:

a first judging unit, which is configured to judge
whether the ambient temperature meets a first
condition;

a second judging unit, which is configured to
judge whether the coil temperature of the auxil-
iary water path meets a second condition;

a third judging unit, which is configured to judge
whether a running time of a heat pump unitin a
heating mode meets a third condition; and
afourth judging unit, which is configured tojudge
whether the time since a last defrosting process
meets a fourth condition;

wherein when the ambient temperature meets
the first condition, the coil temperature of the
auxiliary water path meets the second condition,
the running time of the heat pump unit in the
heating mode meets the third condition, and the
time since the last defrosting process meets the
fourth condition, the third unit controls the aux-
iliary water path to be connected to the high-
temperature hot water of the main water path.

The defrosting system according to claim 1, wherein
awater pumpis provided between the auxiliary water
path and the main water path, and the controller con-
trols the water pump to be turned on or off.

An air conditioner, comprising a condenser and fur-
ther comprising the defrosting device according to
any one of claims 1 to 5.

A defrosting method, which is used to defrost an air
conditioner provided with an auxiliary water path on
a condenser side, the defrosting method comprising
the following steps:

obtaining an ambient temperature, and a coil
temperature of the auxiliary water path; and
controlling the auxiliary water path to be con-
nected to high-temperature hot water of a main
water path according to the ambient tempera-
ture and the coil temperature of the auxiliary wa-
ter path.

The defrosting method according to claim 7, wherein
the step of controlling the auxiliary water path to be
connected to the high-temperature hot water of the
main water path according to the ambient tempera-
ture and the coil temperature of the auxiliary water
path comprises: controlling the auxiliary water path
to be connected to the high-temperature hot water
of the main water path, when the ambient tempera-
ture meets a first condition and the coil temperature
of the auxiliary water path meets a second condition.
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9. The defrosting method according to claim 7, further
comprising:

obtaining a running time of a heat pump unit in

a heating mode; and 5
controlling the auxiliary water path to be con-
nected to the high-temperature hot water of the
main water path, when the ambient temperature
meets a first condition, the coil temperature of

the auxiliary water path meets a second condi- 70
tion, and the running time of the heat pump unit

in the heating mode meets a third condition.

10. The defrosting method according to claim 7, further
comprising: 15

obtaining a running time of a heat pump unit in

a heating mode and the time since a last defrost-

ing process; and

controlling the auxiliary water path to be con- 20
nected to the high-temperature hot water of the
main water path, when the ambient temperature
meets a first condition, the coil temperature of

the auxiliary water path meets a second condi-
tion, the running time of the heat pump unitin 25
the heating mode meets a third condition, and

the time since the last defrosting process meets

a fourth condition.
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