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(54) ELECTRIC CONTROL BOX ASSEMBLY AND AIR CONDITIONER OUTDOOR UNIT HAVING
SAME

(57) Provided are an electric control box assembly
(100) and an air conditioner outdoor unit (1000) having
same. The electric control box assembly (100) com-
prises: an electric control box (10), the electric control
box (10) defining a first cavity (14) and a heat dissipation
air duct (13), the first cavity (14) being not communicated
with the heat dissipation air duct (13), and the heat

dissipation air duct (13) having a heat dissipation inlet
(131) and a heat dissipation outlet (132); and an electric
control element (20) and a heating element (30), the
electric control element (20) being arranged in the first
cavity (14), and the heating element (30) being arranged
in the heat dissipation air duct (13).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on and claims priori-
ties to Chinese patent application No. 202311114424.6
and Chinese patent application No. 202322358438.4,
both filed on August 30, 2023, the entire contents of
which are incorporated herein by reference.

FIELD

[0002] The present disclosure relates to the field of air
conditioner technologies, and more particularly, to an
electric control box assembly and an air conditioner out-
door unit having same.

BACKGROUND

[0003] An electric control module in an electric control
box of an air conditioner outdoor unit generates heat
during operation . For cooling purposes, a typical electric
control box is equipped with an air duct that is connected
to an external space, which may ensure heat dissipation
of an electrical component in the electric control module,
facilitating cooling. However, when a fault such as refrig-
erant leakage occurs in the air conditioner outdoor unit, a
refrigerant may also enter the electric control box along
the air duct, causing damage to the electrical component
inside the electric control box.

SUMMARY

[0004] The present disclosure aims to solve at least
one of the above technical problems in the related art to
some extent.
[0005] In view of this, the present disclosure provides
an electric control box assembly, which can ensure op-
erational safety of an electric control element, effectively
preventing occurrence of a sparking incident of the elec-
tric control element caused by refrigerant leakage. Also,
a heat dissipation effect on a heating element can also be
ensured, preventing the heating element from malfunc-
tioning due to overheating during normal operation.
Therefore, operational safety of the electric control box
assembly can be improved, further enhancing safety and
reliability of an air conditioner outdoor unit.
[0006] An electric control box assembly is provided
according to a first aspect of the present disclosure.
The electric control box assembly is used for an air
conditioner outdoor unit. The electric control box assem-
bly includes: an electric control box defining a first cavity
and a heat dissipation air duct, the first cavity being not in
communication with the heat dissipation air duct, and the
heat dissipation air duct having a heat dissipation inlet
and a heat dissipation outlet; an electric control element
disposed in the first cavity; and a heating element dis-
posed in the heat dissipation air duct.

[0007] With the electric control box assembly accord-
ing to the present disclosure, by defining, in the electric
control box, the first cavity and the heat dissipation air
duct which are not in communication with each other, the
operational safety of the electric control element can be
ensured, effectively preventing occurrence of the spark-
ing incident of the electric control element caused by
refrigerant leakage. Also, the heat dissipation effect on
the heating element can also be ensured, preventing the
heating element from malfunctioning due to overheating
during normal operation. Therefore, the operational
safety of the electric control box assembly can be im-
proved, further enhancing the safety and reliability of the
air conditioner outdoor unit.
[0008] According to an example of the present disclo-
sure, the electric control box includes a box body and a
box cover. The box body has an open side, the box cover
covering the open side of the box body. The heating
element and the electric control element are disposed
at a side of the box cover facing the box body. The heat
dissipation inlet and the heat dissipation outlet are
formed at the box body.
[0009] According to an example of the present disclo-
sure, the electric control box assembly further includes a
hood plate connected to the box cover and disposed on
an outer side of the heating element, the hood plate and
the box body define the heat dissipation air duct.
[0010] According to an example of the present disclo-
sure, the hood plate includes an annular portion and a
baffle portion. The annular portion is connected to the box
cover and extends annularly in a circumferential direction
of the heating element. The baffle portion is connected to
a side of the annular portion facing away from the box
cover and extends in a circumferential direction of the
annular portion. The box body is provided with a sur-
rounding plate extending in the circumferential direction
of the annular portion, a peripheral edge of the surround-
ing plate being sealingly connected to a peripheral edge
of the hood plate to define the heat dissipation air duct.
[0011] According to an example of the present disclo-
sure, the surrounding plate includes a side plate portion
and a top plate portion. The side plate portion extends in
the circumferential direction of the annular portion and
abuts with the baffle portion in the circumferential direc-
tion of the annular portion. The top plate portion is con-
nected to an end of the side plate portion away from the
box cover and sealingly connected to the baffle portion.
[0012] According to an example of the present disclo-
sure, the electric control box assembly further includes
an electric control board disposed at the side of the box
cover facing the box body, the electric control element
and the heating element being disposed at the electric
control board.
[0013] According to an example of the present disclo-
sure, the electric control box assembly further includes a
heat dissipation member disposed at an outer side of the
first cavity and an outer side of the heat dissipation air
duct, the heat dissipation member being connected to the
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electric control board and configured to dissipate heat
from the electric control board.
[0014] According to an example of the present disclo-
sure, the heat dissipation inlet faces the heat dissipation
member and is in communication with the heat dissipa-
tion member. The heat dissipation outlet faces away from
the heat dissipation member.
[0015] According to an example of the present disclo-
sure, the heating element includes a base and a heating
body disposed at the base, the base being fixedly con-
nected to the electric control board.
[0016] According to an example of the present disclo-
sure, the box body is connected to the box cover by a
snap-fit engagement and/or via a fastener.
[0017] According to an example of the present disclo-
sure, the heating element is a PFC inductor.
[0018] An air conditioner outdoor unit is provided ac-
cording to a second aspect of the present disclosure. The
outdoor unit includes a housing, a fan impeller, and the
electric control box assembly according to a first aspect of
the present disclosure. The fan impeller and the electric
control box assembly are disposed in the housing.
[0019] In the air conditioner outdoor unit according to
the present disclosure, by disposing the electric control
box assembly according to the first aspect above, overall
performance of the air conditioner outdoor unit can be
improved.
[0020] Additional aspects and advantages of the pre-
sent disclosure will be provided at least in part in the
following description, or will become apparent at least in
part from the following description, or can be learned from
practicing of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a schematic view of an air conditioner
outdoor unit according to an embodiment of the
present disclosure.
FIG. 2 is a schematic view of an electric control box
assembly according to an embodiment of the pre-
sent disclosure.
FIG. 3 is a schematic view of an electric control box
assembly according to an embodiment of the pre-
sent disclosure, viewed from another perspective.
FIG. 4 is a sectional view taken along line A-A shown
in FIG. 3.
FIG. 5 is a partial schematic view of an electric
control box assembly according to an embodiment
of the present disclosure.
FIG. 6 is a sectional view of an electric control box
assembly according to an embodiment of the pre-
sent disclosure, viewed from another perspective.

Reference numerals:

[0022]

air conditioner outdoor unit 1000;
electric control box assembly 100;
electric control box 10; box body 11; surrounding
plate 111; side plate portion 1111; top plate portion
1112; box cover 12; heat dissipation air duct 13; heat
dissipation inlet 131; heat dissipation outlet 132; first
cavity 14;
electric control element 20;
heating element 30; base 31; heating body 32;
hood plate 40; electric control board 50; heat dis-
sipation member 60;
housing 200; fan impeller 300.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] Embodiments of the present disclosure will be
described in detail below with reference to examples
thereof as illustrated in the accompanying drawings,
throughout which same or similar elements, or elements
having same or similar functions, are denoted by same or
similar reference numerals. The embodiments described
below with reference to the drawings are illustrative, and
are intended to explain, rather than limiting, the present
disclosure.
[0024] Various embodiments or examples for imple-
menting different structures of the present disclosure are
provided below. In order to simplify the description of the
present disclosure, components and arrangements of
specific examples are described herein. Of course, these
specific examples are merely for the purpose of illustra-
tion, rather than limiting the present disclosure. Further,
the same reference numerals and/or reference letters
may appear in different examples of the present disclo-
sure for the purpose of simplicity and clarity, instead of
indicating a relationship between different embodiments
and/or the discussed arrangements. In addition, the pre-
sent disclosure provides examples of various specific
processes and materials. However, applications of other
processes and/or use of other materials are conceivable
for those of ordinary skill in the art.
[0025] An air conditioner outdoor unit 1000 according
to an embodiment in a second aspect of the present
disclosure is briefly described with reference to FIG. 1.
The air conditioner outdoor unit 1000 includes an electric
control box assembly 100 according to an embodiment in
a first aspect of the present disclosure.
[0026] As illustrated in FIG. 1, the air conditioner out-
door unit 1000 according to the second aspect of the
present disclosure includes a housing 200, a fan impeller
300, and the electric control box assembly 100 according
to the first aspect of the present disclosure. The fan
impeller 300 and the electric control box assembly 100
are disposed in the housing 200.
[0027] The electric control box assembly 100 accord-
ing to the embodiment in the first aspect of the present
disclosure is described below with reference to FIG. 2 to
FIG. 6.
[0028] As illustrated in FIG. 2 to FIG. 5, the electric
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control box assembly 100 according to the embodiment
in the first aspect of the present disclosure is used for an
air conditioner outdoor unit 1000. The electric control box
assembly 100 includes an electric control box 10, an
electric control element 20 and a heating element 30.
The electric control box 10 defines a first cavity 14 and a
heat dissipation air duct 13. The first cavity 14 is not in
communication with the heat dissipation air duct 13. The
heat dissipation air duct 13 has a heat dissipation inlet
131 and a heat dissipation outlet 132. The electric control
element 20 is disposed in the first cavity 14. The heating
element 30 is disposed in the heat dissipation air duct 13.
[0029] In an exemplary embodiment of the present
disclosure, an accommodation cavity may be formed in
the electric control box 10. The accommodation cavity
may be configured to accommodate the electric control
element 20 and the heating element 30. The electric
control box 10 can provide a mounting space and protec-
tion for the electric control element 20 and the heating
element 30. Also, the electric control element 20 and the
heating element 30 can be integrated into the electric
control box 10, increasing aesthetics and integration of
the electric control box assembly 100.
[0030] The first cavity 14 is formed as a sealed space.
The electric control element 20 is disposed in the first
cavity 14, which can effectively prevent impurities such
as dust and rainwater from entering the first cavity 14 and
thus damaging the electric control element 20. Also,
when the air conditioner outdoor unit 1000 experiences
abnormal conditions such as refrigerant leakage, a re-
frigerant can also be effectively prevented from entering
the first cavity 14 and causing a sparking incident of the
electric control element 20, effectively preventing the air
conditioner outdoor unit 1000 from catching a fire caused
by the refrigerant leakage. Therefore, overall safety of the
air conditioner outdoor unit 1000 can be improved.
[0031] The heat dissipation air duct 13 can guide an
airflow and define a flow direction of the airflow. The heat
dissipation air duct 13 has the heat dissipation inlet 131
and the heat dissipation outlet 132. The heating element
30 is disposed in the heat dissipation air duct 13. When
the air conditioner outdoor unit 1000 is in operation, the
airflow may enter the heat dissipation duct through the
heat dissipation inlet 131, and then perform heat ex-
change with the heating element 30 in the heat dissipa-
tion air duct 13 to cool the heating element 30. The heat-
exchanged airflow is discharged through the heat dis-
sipation outlet 132, in such a manner that the heating
element 30 may not malfunction due to overheating dur-
ing normal use. Therefore, operational safety of the
heating element 30 and safety and reliability of the elec-
tric control box assembly 100 can be improved.
[0032] With the electric control box assembly 100 ac-
cording to the embodiments of the present disclosure, by
defining, in the electric control box 10, the first cavity 14
and the heat dissipation air duct 13 which are not in
communication with each other, operational safety of
the electric control element 20 can be ensured, effectively

preventing occurrence of the sparking incident of the
electric control element 20 caused by refrigerant leak-
age. Also, a heat dissipation effect on the heating ele-
ment 30 can also be ensured, preventing the heating
element 30 from malfunctioning due to overheating dur-
ing normal operation. Therefore, operational safety of the
electric control box assembly 100 can be improved,
further enhancing safety and reliability of the air condi-
tioner outdoor unit 1000.
[0033] According to some embodiments of the present
disclosure, as illustrated in FIG. 2 and FIG. 4, the electric
control box 10 includes a box body 11 and a box cover 12.
The box body 11 has an open side. The box cover 12
covers the open side of the box body 11. The heating
element 30 and the electric control element 20 are dis-
posed at a side of the box cover 12 facing the box body 11.
The heat dissipation inlet 131 and the heat dissipation
outlet 132 are formed at the box body 11. The box body 11
has the accommodation cavity. The accommodation cav-
ity may accommodate the heating element 30 and the
electric control element 20 in the electric control box. The
box cover 12 covers the open side of the box body 11 to
prevent dust and other impurities from entering, improv-
ing safety of the electric control box assembly 100.
[0034] For example, as illustrated in FIG. 1, when the
electric control box assembly 100 is disposed at the air
conditioner outdoor unit 1000, the box cover 12 is dis-
posed above the box body 11. That is, the heating ele-
ment 30 and the electric control element 20 are placed
upside down. In this way, the heating element 30 and the
electric control element 20 can be protected, effectively
avoiding damage to the heating element 30 and the
electric control element 20 caused by accumulation of
water, dust, or other impurities, and further improving the
operational safety of the electric control box assembly
100.
[0035] According to some embodiments of the present
disclosure, as illustrated in FIG. 5, the electric control box
assembly 100 further includes a hood plate 40 connected
to the box cover 12 and disposed at an outer side of the
heating element 30. The hood plate 40 and the box body
11 define the heat dissipation air duct 13. The hood plate
40 cooperates with the box body 11 to isolate the first
cavity 14 from the heat dissipation air duct 13, ensuring
sealing of the first cavity 14 and thus effectively prevent-
ing the refrigerant or other impurities from entering the
first cavity 14 through the heat dissipation air duct 13 and
causing damage to the electric control element 20.
Therefore, safety of the electric control element 20 and
safety and reliability of an entire unit can be enhanced.
Also, the hood plate 40 may also be configured to isolate
the heating element 30 from the electric control element
20, effectively avoiding damage to the electric control
element 20 caused by overheating of the heating element
30. Therefore, the operational safety of the electric con-
trol box assembly 100 can be improved.
[0036] According to some embodiments of the present
disclosure, as illustrated in FIG. 5, the hood plate 40
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includes an annular portion and a baffle portion. The
annular portion is connected to the box cover 12 and
extends annularly in a circumferential direction of the
heating element 30. The baffle portion is connected to
a side of the annular portion facing away from the box
cover 12 and extends in a circumferential direction of the
annular portion. The box body 11 is provided with a
surrounding plate 111 extending in the circumferential
direction of the annular portion. A peripheral edge of the
surrounding plate 111 is sealingly connected to a periph-
eral edge of the hood plate 40 to define the heat dissipa-
tion air duct 13.
[0037] The peripheral edge of the surrounding plate
111 is sealingly connected to the peripheral edge of the
hood plate 40, which can not only define the heat dis-
sipation air duct 13 but also completely isolate the heat
dissipation air duct 13 from the first cavity 14. Also, the
sealed connection between the peripheral edge of the
surrounding plate 111 and the peripheral edge of the
hood plate 40 can further define an airflow direction of
the heat dissipation air duct 13, ensuring that the airflow
flows in the circumferential direction of the heating ele-
ment 30 and preventing the airflow from escaping in
directions other than the heat dissipation outlet 132. In
this way, a reduction in airflow passing through the heat-
ing element 30 can also be avoided, preventing a de-
crease in a cooling effect. Further, the cooling effect of the
heating element 30 can be ensured and thus the heating
element 30 can be prevented from malfunctioning due to
overheating during normal use, enhancing the safety and
reliability of the electric control box assembly 100.
[0038] According to some embodiments of the present
disclosure, as illustrated in FIG. 6, the surrounding plate
111 includes a side plate portion 1111 and a top plate
portion 1112. The side plate portion 1111 extends in the
circumferential direction of the annular portion and abuts
with the baffle portion in the circumferential direction of
the annular portion. The top plate portion 1112 is con-
nected to an end of the side plate portion 1111 away from
the box cover 12 and sealingly connected to the baffle
portion.
[0039] The surrounding plate 111 is connected to the
hood plate 40, to enable the heat dissipation air duct 13 to
have only two ventilation openings, i.e., the heat dissipa-
tion inlet 131 and the heat dissipation outlet 132. In this
way, the airflow can move only from the heat dissipation
inlet 131 to the heat dissipation outlet 132, providing
targeted heat dissipation for the heating element 30.
Further, the cooling effect of the heating element 30
can be enhanced, and thus the heating element 30
can be prevented from malfunctioning due to overheating
during normal use, enhancing the safety and reliability of
the electric control box assembly 100.
[0040] For example, as illustrated in FIG. 4, a first plate
portion and a second plate portion are formed at the top
plate portion 1112. The first plate portion extends hor-
izontally. An end of the second plate portion is connected
to an end of the first plate portion, and another end of the

second plate portion extends towards the heating ele-
ment 30 to form an angle with the first plate portion. In this
way, the top plate portion 1112 can be arranged in the
circumferential direction of the heating element 30, de-
fining a movement range of the airflow and increasing a
cooling area of the airflow on the heating element 30.
Further, a cooling effect of the airflow on the heating
element 30 can be improved.
[0041] According to some embodiments of the present
disclosure, as illustrated in FIG. 5, the electric control box
assembly 100 further includes an electric control board
50 disposed at the side of the box cover 12 facing the box
body 11. The electric control element 20 and the heating
element 30 are disposed at the electric control board 50.
The electric control board 50 is an important component
of the electric control box assembly 100. The electric
control board 50 is composed of many unit circuits.
Various input signals are processed by the electric control
board 50 to control the entire air conditioner outdoor unit
through an output circuit. The electric control board 50
serves as a control center of an electric control system.
Also, an electrical component for controlling the air con-
ditioner outdoor unit 1000 is mounted at the electric
control board 50, to control operation of a compressor,
a fan, an electric heating tape, and other air conditioning
devices.
[0042] According to some embodiments of the present
disclosure, as illustrated in FIG. 5, the electric control box
assembly 100 further includes a heat dissipation member
60 disposed at an outer side of the first cavity 14 and an
outer side of the heat dissipation air duct 13. The heat
dissipation member 60 is connected to the electric control
board 50 and configured to dissipate heat from the elec-
tric control board 50. The heat dissipation member 60
may perform heat conduction, which can transfer heat
generated from the electric control board 50 to the heat
dissipation member 60, and then the heat is dissipated
from the heat dissipation member 60 into the air, com-
pleting heat dissipation of the electric control board 50
and thus improving operational safety of the electric
control board 50. The heat dissipation member 60 may
have various types. For example, the heat dissipation
member 60 may be a heat sink.
[0043] According to some embodiments of the present
disclosure, as illustrated in FIG. 6, the heat dissipation
inlet 131 faces the heat dissipation member 60 and is in
communication with the heat dissipation member 60. The
heat dissipation outlet 132 faces away from the heat
dissipation member 60. In an exemplary embodiment
of the present disclosure, the heat dissipation inlet 131
and the heat dissipation member 60 are located at a side
of the electric control box 10 facing a fan impeller 200. In
this way, an airflow driven by the fan impeller 200 can not
only perform heat exchange with the heating element 30,
but also perform heat exchange with the heat dissipation
member 60, achieving overall cooling of the electric
control box assembly 100 and further improving the
operational safety of the electric control box assembly
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100.
[0044] For example, as illustrated in FIG. 6, the heat
dissipation inlet 131 and the heat dissipation outlet 132
are arranged opposite to each other, which can facilitate
circulation of the airflow and increase smoothness of
airflow passage, improving the heat dissipation effect
on the heating element 30. Therefore, safety and relia-
bility of the heating element 30 during use can be en-
hanced.
[0045] According to some embodiments of the present
disclosure, as illustrated in FIG. 5, the heating element 30
includes a base 31 and a heating body 32 disposed at the
base 31. The base 31 is fixedly connected to the electric
control board 50. The base 31 may be configured to
mount the heating body 32, and also isolate the electric
control board 50 from the heating body 32, effectively
avoiding damage to the electric control board 50 caused
by overheating of the heating body 32. Therefore, the
operational safety of the electric control box assembly
100 can be improved.
[0046] In some embodiments, the base 31 is fixedly
connected to the hood plate 40 by a snap-fit engagement.
A plurality of protrusions are formed at the base 31. The
hood plate 40 has grooves formed at a side of the hood
plate 40 facing the box cover 12. The grooves are en-
gaged with the protrusions. The grooves correspond to
the protrusions in a one-to-one correspondence. In this
way, convenience of mounting and disassembly of the
base 31 and the hood plate 40 can be improved, enhan-
cing convenience of mounting, disassembly, and main-
tenance of the electric control box assembly 100.
[0047] According to some embodiments of the present
disclosure, the box body 11 is connected to the box cover
12 by a snap-fit engagement and/or via a fastener. That
is, the box body 11 and the box cover 12 may be con-
nected to each other only by the snap-fit engagement,
which can improve convenience of connection and dis-
assembly between the box body 11 and the box cover 12.
Alternatively, the box body 11 and the box cover 12 may
be connected to each other only via the fastener, which
can increase tightness of the connection between the box
body 11 and the box cover 12, improving sealing of the
electric control box assembly 100. In addition, the box
body 11 and the box cover 12 may also be connected to
each other both by the snap-fit engagement and via the
fastener, which can improve the sealing of the electric
control box assembly 100 while increasing the conveni-
ence of mounting and disassembly of the electric control
box assembly 100.
[0048] The snap-fit engagement may include various
types, for example, a buckle engagement. The fastener
also includes various types. For example, the fastener
may be a bolt or a screw.
[0049] For example, as illustrated in FIG. 4, an engage-
ment groove is further formed at the box cover 12. The
box body 11 has an extension portion formed at a per-
ipheral edge of the box body 11. The extension portion
extends towards the box cover 12. The extension portion

is engaged with the engagement groove. When the elec-
tric control box assembly 100 is used for the air condi-
tioner outdoor unit 1000, the box cover 12 is disposed
above the box body 11. In this way, the box cover 12 is
connected to the box body 11 via the engagement
groove, which can effectively prevent impurities such
as rainwater from entering the box body 11 along a
connection between the box cover 12 and the box body
11 and causing damage to the electric control element 20.
Therefore, the operational safety of the electric control
box assembly 100 can be improved.
[0050] According to some embodiments of the present
disclosure, the heating element 30 is a Power Factor
Correction (PFC) inductor. The PFC inductor can im-
prove a power factor in a circuit, reducing a reactive
power in the circuit, and thus enhancing an effect of
power conversion.
[0051] Further, the PFC inductor is an enameled wire,
such that exposure thereof may not cause sparking,
further improving the safety of the electric control box
assembly 100 and enhancing safety and reliability of the
entire unit.
[0052] The air conditioner outdoor unit 1000 according
to the embodiment in the second aspect of the present
disclosure includes a housing 200; a fan impeller 300;
and the electric control box assembly 100 according to
the embodiment of the first aspect of the present disclo-
sure. The fan impeller 300 and the electric control box
assembly 100 are disposed in the housing 200.
[0053] The housing 200 provides a mounting space for
the fan impeller 300 and the electric control box 10. The
fan impeller 300 is adapted to drive the airflow in the heat
dissipation air duct 13 to flow from the heat dissipation
inlet 131 to the heat dissipation outlet 132, realizing
cooling of the heating element 30 of the electric control
box assembly 100.
[0054] For example, as illustrated in FIG. 1, the electric
control box assembly 100 is disposed obliquely above
the fan impeller 300 assembly. The heat dissipation inlet
131 faces the fan impeller 300. The heat dissipation outlet
132 faces away from the fan impeller 300. In this case,
when the fan impeller 300 rotates, a peripheral airflow
may be driven to rotate in a circumferential direction of the
fan impeller 300, driving the airflow to enter via the heat
dissipation inlet 131. Also, since the heat dissipation
outlet 132 faces away from the fan impeller 300, no
airflow is generated at the heat dissipation outlet 132,
resulting in no resistance at the heat dissipation outlet
132, which can facilitate smooth discharge of the airflow.
Therefore, the heat dissipation effect on the heating
element 30 can be improved.
[0055] In the air conditioner outdoor unit 1000 accord-
ing to the embodiments of the present disclosure, by
disposing the electric control box assembly 100 accord-
ing to the embodiment of the first aspect above, overall
performance of the air conditioner outdoor unit 1000 can
be improved.
[0056] In the description of the present disclosure, it
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should be understood that, the orientation or the position
indicated by terms such as "center," "over," "below,"
"vertical," "horizontal," "top," "bottom," "inner," "outer,"
"axial," "radial," and "circumferential" should be con-
strued to refer to the orientation and the position as
shown in the drawings, and is only for the convenience
of describing the present disclosure and simplifying the
description, rather than indicating or implying that the
pointed device or element must have a specific orienta-
tion, or be constructed and operated in a specific orienta-
tion, and therefore cannot be understood as a limitation of
the present disclosure.
[0057] In addition, the terms such as "first" and "sec-
ond" are only used for descriptive purposes, and cannot
be understood as indicating or implying relative impor-
tance or implicitly indicating the number of indicated
technical features. Therefore, the features associated
with "first" and "second" may explicitly or implicitly include
one or more of the features. In the description of the
present disclosure, "plurality" means two or more, unless
otherwise specifically defined.
[0058] In the present disclosure, unless otherwise
clearly specified and limited, terms, such as "mounting,"
"connect," "connect to," and "fixed to" should be under-
stood in a broad sense. For example, it may be a fixed
connection, a detachable connection, or an integral con-
nection; direct connection or indirect connection through
an intermediate; or internal communication of two com-
ponents or the interaction relationship between two com-
ponents. For those skilled in the art, specific meanings of
the above-mentioned terms in the present disclosure can
be understood according to specific circumstances.
[0059] In the present disclosure, unless expressly sti-
pulated and defined otherwise, the first feature "on" or
"under" the second feature may mean that the first fea-
ture is in direct contact with the second feature, or the first
and second features are in indirect contact through an
intermediate. Moreover, the first feature "above" the
second feature may mean that the first feature is directly
above or obliquely above the second feature, or simply
mean that the level of the first feature is higher than that of
the second feature. The first feature "below" the second
feature may mean that the first feature is directly below or
obliquely below the second feature, or simply mean that
the level of the first feature is smaller than that of the
second feature.
[0060] In the description of the present disclosure, the
description with reference to the terms "one embodi-
ment," "some embodiments," "an example," "a specific
example," "some examples," etc. means that specific
features, structures, materials, or characteristics de-
scribed in conjunction with the embodiment(s) or exam-
ple(s) are included in at least one embodiment or exam-
ple of the present disclosure. In the present disclosure,
any illustrative reference of the above terms does not
necessarily refer to the same embodiment(s) or exam-
ple(s). Moreover, the specific features, structures, mate-
rials, or characteristics as described can be combined in

any one or more embodiments or examples as appro-
priate. In addition, different embodiments or examples
and features of different embodiments or examples de-
scribed in the specification may be combined by those
skilled in the art without mutual contradiction.
[0061] Although embodiments of the present disclo-
sure have been illustrated and described, it is conceiva-
ble for those skilled in the art that various changes,
modifications, replacements, and variations can be
made to these embodiments without departing from
the principles and spirit of the present disclosure. The
scope of the present disclosure shall be defined by the
claims as appended and their equivalents.

Claims

1. An electric control box assembly for an air condi-
tioner outdoor unit, the electric control box assembly
comprising:

an electric control box defininga first cavity and a
heat dissipation air duct, wherein the first cavity
is not in communication with the heat dissipation
air duct, and wherein the heat dissipation air
duct has a heat dissipation inlet and a heat
dissipation outlet;
an electric control element disposed in the first
cavity; and
a heating element disposed in the heat dissipa-
tion air duct.

2. The electric control box assembly according to claim
1, wherein the electric control box comprises a box
body and a box cover, wherein:

the box body has an open side, the box cover
covering the open side of the box body;
the heating element and the electric control
element are disposed at a side of the box cover
facing the box body; and
the heat dissipation inlet and the heat dissipation
outlet are formed at the box body.

3. The electric control box assembly according to claim
2, further comprising:
a hood plate connected to the box cover and dis-
posed on an outer side of the heating element,
wherein the hood plate and the box body define
the heat dissipation air duct.

4. The electric control box assembly according to claim
3, wherein the hood plate comprises:

an annular portion connected to the box cover
and extending annularly in a circumferential di-
rection of the heating element; and
a baffle portion connected to a side of the an-
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nular portion facing away from the box cover and
extending in a circumferential direction of the
annular portion,
wherein the box body is provided with a sur-
rounding plate extending in the circumferential
direction of the annular portion, a peripheral
edge of the surrounding plate being sealingly
connected to a peripheral edge of the hood plate
to define the heat dissipation air duct.

5. The electric control box assembly according to claim
4, wherein the surrounding plate comprises:

a side plate portion extending in the circumfer-
ential direction of the annular portion and abut-
ting with the baffle portion in the circumferential
direction of the annular portion; and
a top plate portion connected to an end of the
side plate portion away from the box cover and
sealingly connected to the baffle portion.

6. The electric control box assembly according to any
one of claims 2 to 5, further comprising:
an electric control board disposed at the side of the
box cover facing the box body, wherein the electric
control element and the heating element are dis-
posed at the electric control board.

7. The electric control box assembly according to claim
6, further comprising:
a heat dissipation member disposed at an outer side
of the first cavity and an outer side of the heat dis-
sipation air duct, wherein the heat dissipation mem-
ber is connected to the electric control board and
configured to dissipate heat from the electric control
board.

8. The electric control box assembly according to claim
7, wherein the heat dissipation inlet faces the heat
dissipation member and is in communication with the
heat dissipation member, and wherein the heat dis-
sipation outlet faces away from the heat dissipation
member.

9. The electric control box assembly according to any
one of claims 6 to 8, wherein the heating element
comprises a base and a heating body disposed at the
base, the base being fixedly connected to the electric
control board.

10. The electric control box assembly according to any
one of claims 2 to 9, wherein the box body is con-
nected to the box cover by a snap-fit engagement
and/or via a fastener.

11. The electric control box assembly according to any
one of claims 1 to 10, wherein the heating element is
a power factor correction inductor.

12. An air conditioner outdoor unit, comprising:

a housing;
a fan impeller; and
the electric control box assembly according to
any one of claims 1 to 11, wherein the fan im-
peller and the electric control box assembly are
disposed in the housing.
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